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KBIMBATI

eanner XxuMusa» oKyY KHTedH cuep X KAaccTa oKyraH opraguKka-
NBIK XHMHA KYPCYHYE HeCH3IH VYypaapelH KaiiTaloo MeHer BatnTanar.

OpraEHEaJbIK XHMHH KYPCYHA4 OTYAISeH MAaINbl 3aKoHYEHEeM-
AYYIYETOp: OPTaHHKANLIK 3aTTapAblH TY3YAYID TEOPHACBIHBIH HETHIrH
sxoboNopy, amapisl ganunajesdy adpbiM QaxTbUILIK MaTepuanjgap,
TYOIYHYKTOD, OPTaHHKAALIK 3ATTAPALIH OPTOCYHIArE! MeHeTHRANLIK Baii-
JIAHBIIITAD, APATHUIBINTEL TAAHLII-BHAYYAOTY OPraHMKANBIK XHMUIA
HJIHMHHHH opay .0. bowHYa GHANMAED CHCTeMANAUITHPEUILIN, KbICKa-
qa RBEIHBIHTRIKTANEID Kapagar. VIII-IX rnaccrapiga eTYAreH HeTHITH
TYIOYHYKTOp (3aTTap, ATOM ¥KAHA MOJEKYIa %.0.) BAMTEHTTYYIVK, OKHC-
TeHYYy AApaXKachl, OPrAHMKAJIBIK 5MEeC 3ATTAPALIH HETH3TH KJIACCTApPHI,
XHMHAHBIH 3QKOHZOPY GOIOHYA MINMHI MAaaJbIMATTAD TepeHAeTHIINI,
Kafpajial Kapaisil YBIKTEL.

Oxyy KHTeOHHAH OHPHEYH GOMYMYH/® ALl XHMHAHBIH TEOPHAILIK
Hernafiepn G0JIroH ATOM-MOJNEKYIANBE OKYY, ATOM TY3Y/IYIIY, KBAHT TEOPHH-
CBIHBIH HermarH sxobomopy, ©.a. aToMAOTY 3JeKTPOHAOPAVH abajiblH
MYHO3/166Y OAINKEBI, OPOHTANABIK, MATHHTTHK KAHA CHHHIME KBAHTTBIK
CAHAPEI, ATOM TY3YJIYLI TEO[ 1HelE Hernanage J1. M. Menjeneesin Mea-
THAJUK 3aKOHY *HaHa XUMHANLIK 2IeMEHTTepANH ME3riIIHK cHCTeMackl,
XHMUANBIK OaliiaHbILl, SaTTapbIH TY3yaymy GooHYa SHIHMIHED opKYH-
AeTYAYN, GeNITHIAYY CHCTEMaa KaansLIaHaT. ACanisl XUMHA KYpCYHArs
MaTepHAIIaPABIH Ma3MVHY KeHellTHIHN, TepeHJeTHIHN Gepiires.

OpraEHKaJBIK 3Mec HaHa OPraHUKAUIBIK XHMUA KYPCTAPBIH 631611-
TYPYY VHYPYHIA ap TYPAYY MoZeilflepre, cXeMaiapra xata rabnumanapra
TAAHLIN, aHBIH HETHITH GONYKTOPYH asbipaTa OMIYY BIKMATAPE] KATBII-
rauaLIpeIIran. CunepaMs yIypaars! MIUIIETHHED OO BIKMALap/Ibl OHYK-
TYPYY, *KANOB XHMHA KYPCYHJa OepHJIFeH MaTepHaijapibl HerHars
TEOPHANAPra TAAHBIN, JKOTOPKY JEHr3alfle TANKYY #Ypryayy, Searuayy
JKBITBIHTBEIKKA Kedyy dKaHa THellelyy skKepiepfie o3 anjbiHapia cXeMma
TabIMIANADOBl TY3YT, &HLI TYYpa Haififjanana GHAYY MHAZETTepPH TYDAT.
Bepuuren cxema sxana TabIMIaNapis! Cafsl i PREALIT —WIARIRE: HETHITH
836TYH Taal, afk! fallKaTapaH AXLIPATHIE GIMYWIe Y M TNV IHY HAMREDEK .

OKyy KHTeOH MeHeH HIITEBAOTY cmepnun’hm'abakemkbﬂnn SKEH -
OeTYy MaKCATBIH/Aa HEMH3rH TYLUIYHYKTOP, aaxdﬁdbp maa ‘reop {ﬁhﬁi abasn-
Aapra GepHireH aHBIKTAMATAPAB KANTAH GoMyKTepaeH m_’pm nan Ka-
papThUIraE mpubTTep Menen Sepuian. Oiofioi g 'ﬁnﬁ 16};. KOHYrYY
MAHA Macenenep, alllagyyIapisiE cXeMaTapsn ap Gorp Oarysne axsiphina
TONTOIITYPYJITAH, OLION 3/ JKeplie afipeiM AeMoHCTPAMANEN Yaspriiiba-
NApABI ATKAPYY TEXHUKACK!, AYAHO ¥AHA Ruﬁdﬁ}m‘\u[eﬁﬁfr}':ﬂ'nmnopy
114 KOpCeTYJIeH.
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Ap Gup GenyMayH axeipelHAa GepHIren cypooopro TOIYK #oon Gep-
ceHep, KBHYTYY Mace/leHH Ybirapa aficaHap, 3ATTAD/LIE FeHeTHKALIK Daji-
NAHBLIIILIHE KOPCOTKOH AMIAHYVIapIblH CXeMANAPBIH HII Y3YHe AlIBIDYYIY
XHMHAIBIK PeakMATapAbIH TeHAeNeTepHH #asblll, TeHell OMIceHep, ap
6up yuypaa naiifa GoJAroH 3aTTApAbl Kaifchl KIACCTBIH OKYJIY KeHHH
6unn, anapiAblH KacHeTTepHH THellelYYy TeopHANAD/]LIH, 3aKOH He-
HEMAYYIYKTOpOYH HerH3HHIe MYHO340H atcaHap, aHja ap Gup Gemymoyn
MaTepHaijlapEHEIH MasMyHYH e3[eTyprex GosocyHap.

Horopry afiTEINraEAapra JKeTHIIYY YUYH CHAEDAEH 6T6 ThIpPBIII-
YaaKThIK MeHeH CHCTEeManayy TYPA® TANBIKIAN IMTeKTeHHIOTH Tajlan
EwiaT. Boaymie Gepiired MaTepHaNIapAsIH HUKH Ma3MyHYH CAILIIITEL-
pPBIN AHAMHANES APKBUIYY AJapALIH HANNLIBIEIE #KaHa AlBIPMAYBLIEIK
JKAKTAPBIH axbIpaTa GIIYY, OMIMMAN BIPAATKA KeJTHDYY HANTbLUICOHYH
Heruary eaerys Tyaer.

CanslnTRIPBII AHAIA3N00 MeHeH GapIbIK XHMHAIBIK PeaKIMAHBIH THIT-
TepHHe MoJleRyaatapisIH 6y3ynyIy, #aHe! GailTanbIITapABIH HATEIHA-
chIH[a 3aTTapAbil Hafija GolyIly, XMMHANLIK PeAKIIHATADIA afpEIM a71e-
MEeHTTepANH OKHMCTeHYY AapasKachlHBIH 03repyycy ske esrepfeecy MeHeH
sypresayrys bafixaiiceiHap. BalnTanke! 3aTTapAbsIE MOJeRYJIanapsi 6yay-
ayn, anapiil nafifja KeUIMAH aToMAop Kadpa KaHTalIyycy HOHAVE MaHa
PATHKAIBIK MeXaHHIMMe sypepy 60IHYA JKAIIEL MKEITLIHTHIK YbITAPACK]-
Hap. Hanans! KYpPCTVH anTeiH4Ys! Gy MYHIery sIeMeHTTepIHE XHMHACEIHIA
Me3ruIHE CHCTeMafarsl Heriary MeTaJLI aMecTep sKaHa MeTa/UIIADABIH Ka-
CcHEeTTepH, ANapALIH TY3YAYINTOpY MeHeH ThIPbI3 GallIaHBINTYY SKeHIHTH,
ATOMIYH TY3YIYLI TeopHAckIHA GallTaHBINTYY TepeHeTHARD GasHaaTaT.

¥pmarTyy okyydynap! Opro MeKTeNTHH XHMHA KYPCYH agKTaI #a-
THIT, XHMHA HIHMIH O3JeITYPYY TATAAJ, KOl 3MIeKTH Tajal KblIaa-
pEIHE bajikageiHap. OUIoHY MeHeH a/le XHUMHSA HIMMH 0T6 KBEI3EIKTYY. XH-
MHA HINMEHHE MReTHIIKeHINKTePHH JYHHeHY TaaHBII-0HIYYIe KaHa a1
yapbaceiibid Gap/blK TAPMaKTADEIEIR, KYHIEJAYK TYDMYIITa Dafifamas-
TAHABITBIOBIBAL! CE3AMHED.

Xnmna pauMu GooHdYa GIUTHMEHEDAHR 63 ANALHADYA 6DKYHIOTRYHeD
Kesce, Dalika KomyMua agabuMATTapAsl, MaajlsIMATTaMATapAL! maiaa-
nancaHap Gonor. Xumus Gooida 6inuMuHep GapiblK KecHIITerH alaM-
ap Yy4yH Kepek. AJaMAapAblH HAPATLIABINIKA #ACATAH MaMHJecHHJe
XHMHAHBIH HETHITH 3aK0H 9eHeMIYYIYKTOpYH acke anfaca sKOMOTHMANRIK
TeHAeIITHE GyaynaT. BHa XUMHA HIMMHENHE MYTATHMHE KATApBIHAA CH-
Aepan xumusara GaflnagsITYy KecHMITH TAHLAN aNrelIa Aen YHAeH0Y3.

Asmopaop



If Znasa

10-KJIACCTA OTYJIF'OH OPTAHHKEAJIBIK XHMH
LOIOHYA BHJIHMJEPIH HAJIIBLTOO

OprappKanslE XHMHA KYPCY MeHeH TaaHBIOYYAA NPaKTHKAIBIK
Maagire 93 BoJroH 3aTTap, TATAA TYSYAYIITErY GefoK, HYKIeHH KHCIo-
Tajsapsl AEHYHAO MaalkIMAT ANAckHap. Askipxsl wimmte 10,5 muH.
3aTTHIH TYPY Genruayy foico, ATapALH GackIMAYY KeIUyIyTy opranuka-
JIBIK 3aTTap. YIOyn GakTeUILK MaTepHanjapisl GHPHKTHPHI TYPYYYY
A. M. ByTIepoBvH opragMKaNblk 3aTTADIBIH TY3YIYII TEOPHHACK! MEHEeH
HEern3TH 3aK0HYeHeMIYYIYKTOPTe TOKTOMY I 8Taly.

§ 1. XuMHANBIK TY3YJAYII TCOPHACHIHBIH HErHarH mxobomxopy

OpranMKaIBIK 3aTTap/ABIH TY3YJIYII TeOPHACKH HEMH3HHeH TepT #obo
TYPYHAe DepuiireHHH GHNecHHep. DMH OUION TOPT #0DOHYH alKarblHIA
MANMHIIL GoMKOMOII00 BIKMaZapelH NaijaNadell, OKYIVI eTYIreH 3aT-
TAPABIH TY3YTYIITOPYH YKAHa KACHETTEPHH, ap KaHAall 3aTTapibin MH-
CANAPEIHA AHBIKTOOr0 ApaKkeTTeHe H.

1. OprauuKadisIiK 3aTTAPALIH MOJEKYIaIaPBIH TY3I0H ATOMIOP Ba-
MeHTTYYAYKKS sapaiia Gail1aHslmein, Gearnayy sIpaaTTyyayKTa sait-
raigar.

Byn aban Gap/elk OpraHMKANBIK 3ATTAPABLIH HHHH
raaccrapsiga myHesayy. Mucansl, CiHw— Gyran 6ya |
OHPHKMEHHH MOTEKYIACH! KM TYPAYY SJeMeHTTeH H-¢~-C—-C—C—H
TYPYN, anap BajJeHTTYYIYKTepy TOJYK KaHBIKKAH HHHH
abanna Genruayy GUp TAPTHIITE OPYH aiLILIAT:

By GHpHKMEHNH MONEKYIACHH TY3I6H KeMYPTeKTHH 4 BATCHTTYYIYTY
CAKRTAJILIN, 63y MEeHeH 83y #aHa CYYTeK 3JIeMeHTHHHHE ATOMAOPY MeHeH
DaiaHbIITEL.

Ap TYpPAYY 0PranHKAILIK 3aTTapAblH KJACCTaPLIHLIH aflpbiMIaphIHAH
Jlarsl MUCANAAD KeITHPeH.

CH3COOH - yreye xucnoracst,

HCHO - kymypcka albiernis,

CH3~- CH:~ OH — oriun enupra.

Ywmyn saTTapiblH KypaMblHa KHUPIreH SjeMeHTTepANH BajleHT-
TYYAYKTOPY TOAYK yMIIANran4a 6aflaHbI TYSYLIYI, AHAATEI ATOMIOD-
AVH aramyy sIpaaTTYyAyTy aJapibkliE CTPYKTYDPATBIK GopMyIaaapsiH-
JIa TOMYK YarblifblphUIraH.
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CH3COOH — ykeyc KHCTOTACBIHBIH CTPYKTYDPANEIK (OpMyIackl
TOMOHJeTYLeH #Ka3EIIaT:

H
0
| z
H—C—C
| hY
H OH

Kanran sarrapgbie cTpYRTYpaIsik hopmymnanapei: CHaCH:OH — aTin
cnupri sxana HCHO — kyMypeka ansaerugu:

H. " "H
0

Je )
H—C—C— 00—, H—0r

H H £

oropry MHcanTa KeJTHPHIAreH 3aTTAPABIH KYPAMEIHIATE! Gap-
JBIK 3JIEMeHTTEPIHH BATEHTTHE 3JeKTPOHA0PY XHMHANLIK DallraHeim-
Ka KATBIUIBI, KOBAJNEHTTYY VIOJICY3 aHa a3 YIONAYY 3aTTAPILIH MO-
MeKyIaJapslH Naiiia KelBIMTE. OpradHKalbiK 3aTTapAblH MOJEeKY-
nanapel nafiga Goayyaa KoBaNeHTTHK YIOJNCY3 KaHa a3 YIOIAyY, cHr-
Ma, T, ODenTHAAHK BalimanbiuTap GackiMayy Hojico, OpPragHHKaIbIK
AMEC 3ATTAP/AA KOBANEHTTHE YIOJACY3 ¥KaHa VIOJIAYY, HOHAYK, MeTam-
AABIK, AOHOP — AKHEeNTTOAVE #.06. Balinaukimtap MyHeaayy Goayioar.

2, BaTrapibIH KACHETTEPH AHBIH KYPaMbIHIATBL KAMCEl ATOMIOP KaHYa
canjia MOJIeKYAaHE TYSCOHYHO mapama 6oabocTod, MoTeKyIaJarsl aToM-
AOPAYH Amadramyy TapTubune mapama GoJor.

Monexyafars! aToMAOPAYVH Mairamyy sIpaaTTyyayTy e3repreH ca-
fIBIH KAHBI 3ATTAP KENHI 9eirar, 6.2. HaoMepna KyOyaymy bafikanat.
Hazomepna kyOyIYIIVHYHE aHBEIKTAMACEIH 3CHHEpPre TYLIYpryJae. 3aTTap-
IBIH KYPAMBIHAATE KOMYPTEK ATOMYHYH CaHBI 6CKOH callkIH anapfkiH
H3oMepepid nafiia Kelayy MYMKYHUYIYKTOpY soropyaair. ByTan xana
NeHTaHALIH H30MEDIepHH 3CTernne.

Haomepus kyGyayury 6YTKY OPrasMKAIBIK 3aTTAPALH KIaccTapeIHA
MYHO3AYY. OpraHiKaisIK 3aTTADALIH 6T6 371e Kell TYPAYYTYTYHYH GHp cebe- *
6u ymyHaa. MaoMepnep keMypTek aToMI0pPYHYH OYTAKTAHEIINLIHAH, aHA-
THI KOII YuTYK GaiiIaHEIMITAPALIE opAyHaH VHEKIHOHANAEIK TONTOPAVE
ap Kapjai KalranKAHIBITEIHAH KelIHIT 9LIPAT.

CsHs (hopmynaceiHa TYYDPa KelleH Kol GallTaHBIMITEIH aliranyy
abanbIHA TYVDA KellleH HaoMepJiepAHH (pOpMY/IachlH HAANEL:

1 2 3 1 1 2 ] 4
H,C = CH — CH =CH, , H,C =C = CH — CH;,
1,3 — GyTagueH 1,2 — ByTagueH



4 3 2 1 1 2 3 4
CH;—CH; —C=CH, CH;— C =C—CH; .
1—6yTuH 2— GyTuH
Vrsesofoponayk pagMkangap QyRKiHoHangslk TonTy abafbiHa

Kapata H3oMepaepAuH mafiga Gonyuryna mucan xearupenn. CiHsOH —
GyTaHON, TOMOREYISI H30MepAepAn Nalia KeLIaT:

4 3 2 1
CHy — CH; — CH,; — CH,0H
1 — Gyraxon
1 3 2 1 3 2 1
CH3— CH;—CH—CHjy, CH3— CH— CH;— OH
OH CHgy
2 — Gyraxon 2 — metun 1 — nponadon

3. 3aTTapanIi KACHETTEPHHE KAPAT AHBIH MOJICKYIACKIHBIH KYPAMBIH
MAHA KYPAMBLIEA dkapama HepHiired 3aTThIH KacHeTHH Guayyre fomor.

Mucanst, CH3OH — MeTHsI cOHpPTHHE AKTHBIYY MeTALLILI TAACHD 3T-
cek, ag BUp aToM CYYTeKTH cypyn ubirapat. MeTil cIHPTHHAHE KYpaMbIHA
TOPT aToM cyyTek Bap, CYYTeRTHH Y4 ATOMY KOMYPTex MeHeH Gailnanbl-
UIBI, TOPTYHTY CYYTEKTHH aTOMY KOMYPTeK MeHeH KLIMKBUITEK apKblLIVY
baitnagsnmar. [Jemex OH — dyHKIMOBANARIK TODVHAATE CYYTEKTHH aTOMY
KBIAMBLIAYY KeJIHI, METAJLT OILOJ CYVTeKTHH ATOMYH CYDPYIl YBITApIbL.

Imoxo3aHbIH KYPAMBI 3KAHA KACHEeTTePH MeHeH Taausiul SoiroH 08
KHIUNE 41 aTLIern-cIHPT akeHnH buaank. Jemer rokosaisld CaHi206
MOJIEKYJIACHIHBIH KYPaMBIEA CIHPTTEPre KaHa adbJerniepre MYHo3 Yy
DYHEIHOHANAEIK TONTOPAY KapMAan MYProHAYKTOH CIHPTTEp MaHa Alh-
AerHjjlepre MYHO3IYY KACHETTEPAN KopPCoTYIY MYMKYH:

) - R - R o), o | /0

g pon ol |
H—C—(IJ—C—C—C—C\/
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OH OH OH H OH

I'moKo3aRsIH CTPYKTYPANLIK (hopMy1ack! CIHPTTERre MyHosayy 5OH -
ToGY 3aHa anbjierujepre MyHeayy — atbferns Toby Gap.



4. MonexyaaHbIH KYD2MLIHIATE] ATOMTOD KaHa ATOMIOPIVH TONTO-
py 8zapa GupH GHPUHE TAACHPHE THRTHANOIET,

AToMIop #ana ATOMI0DAYH TONTODY MoTeKyJIana ezapa 6upn 6HpHHEe
THHCHAreH TaacH PIIEPH YINTeBoJopoAA0PAVHE MATOTeHAYY TYYHIVIADEIHAA,
Gersonaye romonory roayonao CeHiCHa, dersongo CsHs0H, armnnunge
CsH:sNH», kapfon krenoranapna CH3COOH aunik Gafikanar.

Beraonave romornory Tonyoiaio deHun TobvVEA MeTHI paiHKATB
TaacHp 2T, n-Gaftranst LIH BIEKTDOHIVEK OYIYTTADEIH A EUTBIIITE-
pein (2,4,6) xpebepreaukTed ORE30NTO CANLIMITHIPTAHIA AN MEHHI
HUTDIIOO DEAKITHACKTHA KATLINIAT.

C - CHy
HC H

t" kemaa

+3HONO,
HC CH

CH C - NO;
1-merun, 2.4,6-yyHuTpoberzon

O3 xesermuge herwa TobY MeTRI PATHKAILIHA TAACHD 3THI, A1 Te3
ORFCTeHYYTO XeHTeMIyY GomoT.
" =9
CeHs~CH3z + 30s — 2 CeHs — c\ + H20

OH
GeHaon KMcnoTack

Byn atomMaopAyH ada aToMAop TONTODVHYH @3apa TaacHpH Tepc
AMEKTDIAVYIVEY TaMeE GOJIToH aToMIOPAOH Tepe 3MeKTDIIYYIYTY #oropy 6om-
TOH ATOMT0 3NeKTPOHIVE GYIVTTADSI FBUIBIIILII, AT HAKTA 3JeKTDOHAVE
BYNYTTADABIH JEEIIITHITEL JKOTODPYIAI, PEAKINATA HOHIOMIYYIYTY KYHeiiT,

§ 2. Opranuxansik 3aTTApAbLIH FOMOJOrHACK KaHa
H3OMePHACH

YerTYY YTACBONOPOOAODAVH OTO Ko TYpY bearunayy. YerTyy yraeso-
fopopnopayH 6rpraHE Myvecy CHy — meran. KacHerrepn boroHwa MeTan-
ra OKINOLI MeKTYY VPIeB010poA0opaY MeTAHLIE POMOMONA0PY A€l ATAL-
KaH (Tpex ceay «roMoiors — OKIIoN feredon Oungrper). MeTaggan Kmil-
HMHKH yIJeBofopongop 6MpH 6MpHHEEH KypaMel 6otorva CHa Tofy MeHen
afisrpmanawbinica CHe Toby roMonmormansIk  afbIpMadsiIsik Toby gem
aranat. Meraunsia romonorgopy CHi — meran, CaHs — sram, CaHs —

npomnasn, C¢Hyo— 6yran, CsHip—nenran, CsHiy—rexcan, CrHis—renran,
CsHis— oxran, CaHzo— vovan, CioHz:— nexan Gonyn caranar. FoMonorus-
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JIBIK KaTapAars! YriesoJopofAopAyE KacHeTTep a3repyl, KailHoo xaHa
fagKyy TeMmeparypaiapsl ;oropyaaiiT, TEITESABKTapH ecoT, Cp— Cy
erymepy razgap, Cs — Cis weliuaxnnep cyoxryrTap, Ciraen 6amran ka-
TYY 3aTTap.

Yertyy yraesogopoatopav eryny CyHie — 6yranaan Gamran naomep-
Aepau naiifia KeUIBIIAT, “YeKTyY YIIeBoopoIopAYH KYPaMBIHAATE] ATOM-
HOpAYH BATEHTTYYJIYKTOPY YernHe deilfl Kansrellkal, Salinaneiuraps
AeHeKell, YeKTYY VTIeBoJopoJIopIVE KYDAMBIHIATEL KOMYPTEK ATOMIODY
sp® — rubpupemyy abansiHaa Gonyimar.

MeTas CBIAKTYY HeKCH3 KAHA FBIIAD MBITTYY YIIEBOA0POAAODAYH
Aarsl roMoforaopy Gearmayy:

C:Hy — arunen, H:C = CH: — aren, CsHs — nponunen,

CH3;- CH = CH; — nponen, CyHs — 6yTmen,

CHjz~ CH: - CH = CH: — 1-6yren »#.6.

AneTHieHHE roMoIorgopy:

CzHz — anernned, H-C = C— H —srun, CiHi - opomines,

CH=C - CHs - nponus, #.6. #enap sxeITTYY YINeBojopodlop
CosHs — Gerzonayr romonory CsHs—CHa— Tonyon.

Konuynyk opraHiKaisik 3aTTapibll KACHETTEPH aHLIH KypaMbiHa
rafa BaiinaHeTYyY Gon60CTOH, AHBIH KYPaMBIHAATE] ATOMAOPAVH #al-
JAHBIII HpeTHHe Jarsl DalilagsnnTyy.

Kypamut, Morexyraavtk maccacst 6updeis, kacuemmepu ap mypdyy
Goazon sammap uzomepaep gen atanat. Hzomepaep ap kangail kacner-
Tepre 23 Soaymar. Mucansl, kypamsl C2HeO dopmyaacsl MeHeH TYIOH-

TYJATAH 34T 5KH HaoMepiad naitaa H
kewnar: CHsCH20H — arun coupri, ‘//0 |
CHs—- 0 - CHs~- anarun asdupu. |:”"“H H—C—0H
Harst mucan kentupenu CeHi206 -~ H—C—0H H—C=0
fhopMyNackl MOKosara sxana ppyk-
TO3ArA TYYPa KejleT. HO—C—H H—C—O0H

Byn mucaneibpI3ia MoseKyaa-
HBIH KYPaMBIHJa ATOMIOPAYH CAHBL, H—C—0H H—C—O0H
MONeKYNaNBIK Maccanapsl Gupaei
GoNroHY MeHeH aHAars! aKi faimka H—Cc—0H H—L—ok

C H—C—OH H—C—0H
DYHKIHOHAIIBIK TONTOP: —— () — Ff }|{
rnioko3a thpykTo3a

N
ANBAErH] HAHA /C=0 kapbo-
TONTOPYH KapMan JKYPYIIKOHAYKTOH OYJ 3aTTapjbiH KacHeTTepH ap
TYPAYYH®O.

]



OpraEuEAnblk 3aTTapa H3OMED/IepIH Nailla KEUIYY MyMEYHIYIYKTOpY
ere sxoropy. Haomepnepan ap kanfait oprasMKansiK 3aTTapALHE KOMYPTeR
HEIHMKBIPAAPEIHAA YUTYK MaHA Kol GaillaHeIIITapAa, MOJeRy Nalarsl yHkK-
UHMOHANALIK TOnTopAyH abanbiHa, DeH30/ MIaKeKYecHH e aTOMIOPAYH TOM-
TOPYHYH #alfiralmyycysa kapaTa naomepiep naiiga Gonor. Bynapgas Teim-
KApbI MelIKHHANKTE KOMYPTEK ATOM/OPYHYH OPTOCYH/IATEL KOIIl fafilaHbIII-
Ka JKapaira MeHKHHIHKTHE aHa cTepeoHsoMepJiep naiiga 6o/oT.

§ 3. OpraHMKaJBIK 3aTTAPAArGl XHMHAABIK GaliJaHBNITADIBIH
TYPAOPY #aHa QYHKUHOHAJIBLIK TOMNTOD

BajinaHsIUTEIH TYPIODY

Oprasukanibik 3aTTap KOBAJIEHTTYY YIONCY3 ¥*ara a3 yiongyy Gajtma-
HBIITAPALIH Herdauuje nafifa Gonymar. KopaneHTTHE Galinansimrap
Taza AQ anexkTpoRAYE BynyTTapAaH (Iap, ragTens #.6.) aMec, anapasia
rufpuajeniken GopManapeigan naiiaa 6onor. Kemyprextua aromyna SP?
reEGpuafemyycy MyHesayy. Bamikaua afiTkanga, xemyprer Gammka sne-
MeHTTEep MeHeH KOUIyAranaa Tasa map GopMackiHAarsl S aToMAYE opbH-
TaNd 3aHa rautens dopmacsingarst P AO aMec, anapiisie ezapa rubpn-
ank AOQ maliianaHBLIAT:

Q)

o0

] 3P = 4SP? - rmbpuanuk
3InekTpoHayk BynyTTap

Ymyn rubpuaank 2JeKTPOHAYE OyayTTap MeHKHEIHKTEe TETPasap
fopmackiHfa saliramar.,

MeraHfa KOMYPTEKTHH TeTpasap GopMackIHAars: SP redpryms anex-
TPOHAVE OYIYTTaphl MEHEH CYYTEKTHH IIap opMackIHAATE 3MeKTDOHAYE
GYAYTTADE! ©3apa KANTankll, Gekem GaltnaHeinar. JIeKTPOHAVE BYIyT-
TAPABIH KaNTalbINIEl KAHYATRIK BN 60Mc0, Maiiga GOMT0H XHMHAIEIK
GafinaHel omod1o Gekem GonoT.

BaiiraHBIIIKA KATHIIIKAH 3KH ATOMAVH AApO-
NOPYH TYTAUITHIPYYHY TY3 CHI3BIK HOIOHYA 3JeK-
TPOHAVK OYIyTTAp MKaiiramca, Gainagsin Gexem
oy, an o-curMa DailTaHBIIIE Ael aTanaTt. Srepae
BMeKTPOHAYK GyayTrapisie GareITTanbiusl gan
Kenbell ATpOHY OHPHKTHDYYYY CBISBIKTBIH CEIPTEIH-
na — MeHKHHIMKTe Malramica, aHJa n-Oalinansr-
msl naitga Goaor.
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OTHEH, AleTHIeH MOJIEKYIATAPLINEIH Naiina GoMyIIyE acTernne.

Konuyayx opranMxanslk 3aTTapiblH KYpaMiapeiHa KOMYPTEK MeHeH
cyyTekTeH Damka afeMeHTTepARE atoMaopy (Oz, S, Nz, P) . 6. kuper.
KoeMyprexk MeHeH cyyTeKTeH DallKa aleMeHTTepIIH aToMaopy Gepuiren
KAaccTapiiblH KACHeTTePHH AHBIKTOOMY ATOMAOPAYVH TONTOPVH (hVHKIHO-
HaJALIK TOLNTOP Jell ATan ypebya.
& Beazuayy kaacemapea mynosdyy kacuemmepdu kopcomyywy amoxdop
Hcana amomdopdyn monmopy HYHKUMOHANIBIK TONTOP Jell aTalaT.

Meagail dYHKINOHAMIRK TONTOPTO TOMOHKYIOD KHPET:

OH', NO;, NHj, —COOH, 80;H", CI', Br', J°

o
Noig N

¥ C=0 x. 6.
w7
Crouprrepre MyHe3yy dVHEKIHOEANALIK Tonl — OH ™ ruapokciun roby,

CH30H — mermn cnmprir, CH:CH20H — arin enupre, HO — CHe— CH20H —
STHJIEHT KOS,

Anbaernigepre MYHOIIYY
(8] (5]
b Y
~_ ~ WIberns roby, H _C\ ~ KyMypCKa AIBIer i,
n H
/0
CHy—C
\ ~ VKeycamrerun
35 |

KapBorayx kucnoranapra myreagyy — COOH rapfokenn dwukimo-
Hanaeik Toby, HCOOH — rkymypeka xneaotackl, CHs— COOH - yxceye
kucnoracel, Ci7HasCOOH — creapun kucnoracsl.

Hurpobupukmenepre mynesayy — NOz — HETpO TObY.

Amungepre myHoanyy — NH:z — amuno Toby.

YrneBoJopoAgopaAYH TAJOTeHAYY TYVHYAYIapeina Myneamyy — F,
- Cl, - Br, - J rontop, CH3Cl, CHiCH:Br, CHaJ x.6.

Kenuynyk opranMKaNbIK 3aTTAPABIE KYPaMIaPRIHAA 9KH ap TYPAYY
DYHKIMOHANALK TONTOPAY KapMal ypreHaepy Aarst 6ap, anapra aii-
PBIM MHCAIIAPABI KeNTHPeNn:

CH, — CH - COOH — cyT kHcloTack
|
OH

11



HOOC - CHz - CH COOH - anma kicaoTacs!
OH

NH: - CHz - COOH - aMuHOo-yKcye KHCIOTACH
NH: - CH: - CHz — COOH - aMuHOIpOIAH KHCJIOTACK

Hforopy aKTa caHall OTKeH (YHKIMOHAJJIBIK TONTOPAY KapMaI
JHYPreH 3H HerHarH 3aTTap/sl, AlapiklH KacHeTTepHH SCHHepre TYIIYPYI,
THelleYy PeaKIHANADEIHEIH TeH/leMeleDHH #A3rbLIA.

OprammKaisik 3aTTAPILE HETHITH KIACCTA PEIHEBIN
OPTOCYHATEl TeHeTHKAIBIK Galinaneim

X KjlaccTa eTyIreH OpraHMKANbIK XMMEAHLIH HerHarn DenyMaepys
OKYI adKTaraHJAH KHIWH OPraHMKAILIK 3aTTAPALIH OPTOCYH/AA THITLI3
reHeTHKaNbIK GafinaHelm Gap sxeBAMruH OafikaravceiHap. An Gafima-
HBIIITAPIB KOPCATYYHY CXeMaaapabl Wi y3YHe allbIpyy GoloHYa CHIep-
ne Gearnayy sikMa KansmnTadran. Mucan karaps: ap 6up Genymuery aat-
TapAbiH GHpPHHeH GallkaNaPbIHBIH KeUI YbITLIILIH KepeeTyyuy ajtnanyy-
JNapibl HIITEN Kepeiy.

TemeHKRY CXeMANLIK TYPAS GepuireH ailIaHYVHY HII KY3YHS AUILIDYY-
4y peaKUNANADP/BIH TeHjeMeNepnH kaswin, Texaernne. Ilaiina Gonron
sarrap Kaiicel GelnyMre THelleayy ara aHelkTaMa GepHi, anslHTaH 3aT-

TEIH KACHETHH MYHO3Jeryne. 0
1) CpHy == C,;H,0H —= CH;—C/
0-C,H;

CH, == C,H,— CgHg == CgHNO; —» CoHNH; —»= CyHgNH,Cl

+ o] o (6]

% 7 v

Hgt—C' - H;—C’' -» H;C—C
H OH O - Na
2) o
C == CH;y = H—C =-= CHy;OH -= CH;Cl == CH,0H =
\H 0 0
== CH3Cl == C;H, = C;H;0H - CH:-—-C” L2 CHB—!\
\OH 0 ~CH,
12



OpraguKansik XHMHA WIHMHHER TYHHORY
TAAHBIT-OHIYYIOTY MAAHNCH

X riaceTa OpraHHKAJIBIK XMMHA KYPCY MeHeH TAaHbIIYY aHbIH HIHM
KATAphI BHYTYY TapbixeiHad bainTanran. XIX kelasiMasie Gameinga Ge-
rinyy GodroH 3aTTapABl MUHEpPANABK JaHA OPraHNKanelK 3aTTap jen
aK# TonKo DesyinTypyuikeH. OIIoa YYypAarsl KemuyayK oKyMyILITYyiap
OPraHNKATBIK 3ATTAP ¢TYPMYIITYE KYYTYH» TAACHPH MeHeH opraHHaMje
rana naiia Gonor gen scentemrked. MeiHaall KoakapaluTars! OKYMYLITYY-
napabl BUTANHETHE (vita — TYpMyID Aerenau GHAAKPET, AATHIH CO3YHOH
ANBIHMAH) OKYMYLITYYJIAD JeUIKeH.

Muraaail KeakapanrKa AYITHOHYH KOIYYIYK OKYMYIITYVIApEl MaKVII
fonboil, e3IepYHYH DKCIEPUMEHTTHE HANIA60I0DYHYH #KblHBIHTBIKTaPb
MeHeH OpraHMKAJBIK 3aTTap/bl OPrAHNKANLIK 3Mec 3aTTapaai aje npo-
ONpraHBIH HYMHe CHHTe3 e anyyra 6010 TYPTaHABITEIH afiTEII, HEMHC
oxymymTyyaaps! @, Benep, A. B. Konsbe Ko3yKyIaK KHCIOTACEIH, MO-
UEeBHHA MAHA YECYC KHCAOTACKHIH cHETeaRenTH. A amu Ppannya oky-
myiTyyey M. Beprose maitnyy, opye okymyimryyey A. M. ByTiepos kaur-
TYY 3aTTAPALl CHHTE3Ae ANBILIKAH.

Canan eTHeH OKYMYIITYY/IADIBIE HINMHI SMIeKTepH BUTANHCTHE
TEOPHATA COKKY YPYII, OPaHHKANBIK MMM XUMHAHEIH HEMMaHH TYIITeIl-
Ty. Alannsl XUMHUAHEIH KypaMablk Semyry Gonynm opraHHKaIbIK XIMHE
enyre bamragst. IaprTyy TYpae saTTapabl MEHepanAbIK, OPraHHKAIBIK
Aen GeryITYpresydys MeseH OyJI 3aTTap XHMHAIBIK aiiagyynapja 0upu
Gupune o1y Typat, OpraEKansIK 3aTTapABIH GapABITE KYITYT Kol caH-
[arsl 9HEPrHAHLL DIy YbIrapyy MeHeH MHHepPAIALIK 3aTTapra oTer. AJ
MHHEPANIBIK 3aTTAPAAH RAIIBLT ecyMAYKTepAs doTocHHTes poleccH
HYPYI, OPTAaHMKAJIBIK 3aTTap naiiga bomor.

Murmjius seTHINKe UK TePHEEH HATHIIKACEIHIA KOCMOXHMHA Tap-
MAPBI BHYTYI, KOCMOCTOH KeJleH MeTeopHTTepjcH alblHral MaalsiMaT-
rap, AfilaH aJbIHIAE TONYPaK OYHHeHYH KONYyiayk nabopaTopHaiapsin-
Aa ananuarennn, Aiian ATBIHTAH TONYPAKTEIH kypaMel Hepje keajein-
KeH ailphiM 1opofantapra KypaMsl 00I0HYA JKAKBIH G0V YeIKTEL. Kocsmor
ajam GaracklHA KeNTereH MaansiMarrapasl Geper. Buare Gearmmyy Goa-
FOH 3NEMEHTTEDARH afiphIMAapEl KOCMOCTO A3 Kes/lelleT,

HaparsiaeliTa 3eMeHTTep Maiifla KEIPaH 3aTTap/Abll Kesfeln-
LM e Kesfjellnescy alapibid KacHeTTepHHEe GalinaHbIITYV: SpUIHYTH-
ri, yuma Gonyuy, TepMHKaAbIK TYPAKTYYIYTY, OKHCTeHYY-Kansibeina
Keayy #oHgeMIyyaykrepyHe Baitnansinryy. MapaTeiasimTa KeHupH
TApajgraf Kel 6ARJABIKTAD AHNATL JKYPIeH IIpolleccTePANH MbIIBIHTBI-
I'Bl; MAPATLUILILITA THIHBIMCEI? XHMEANBIK OpoleccTep XKYPYI TYPaT:
apYy, SpUTHHANIEPAMH APAKeTTeHNIIH, 3ATTAPJABIH CYVAa IPHLIK MHaHa
kafipajlan KpUCTANIAAlnyyey #. 6.
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Haparensinn MaTepHATAYY. AN @3YHYH 3aKOHJODY KaHA 3aKOHYe-
HeMAYYAYKTepY MeHeH mamaiit, eareper, edyrer. Omon gyfiHeHy Taa-
HBII-GHAYYHYH HEH3NH IHANeKTHKAJBIK MaTepHATHAM TyaeT. MaTtepus
O3YHYH 3aKOH/J0DY MeHeH alnarad ofLexTHBAYY YBIH/BIK, AHBIH *KAaUI00
dopmack! — KeIAMBLT. KBIIMEDICEIS MaTEpHA, MATEPHACHI3 KEIIMELT Goa-
Boitt. KeliiMBLIABIH KONTOreH TYpaepy Genrunyy: GHOMOrHANBIK, XHMIA-
JIBIK, MEXAHHKAIBIK, 2JIeKTPAHK KaHa KOOMIYK.

OLIeRTHIT MAMTEL 378 XHMHUA HIHME aHBH GHp TapMars! Go/IroH opra-
HHKATBIK XHMHA MATEPHULIYY AyIHEHY, aHfars] aiUlanyyIapas! OKYY MeHeR
myitHe — MaTepHANIYY, &J1 OHYTOT, 8coT fereH HEUIBIHTEIKKA Kener, Halisiva
MAPATHUIBINITA 83repyyiep Goayn Typar. Byn esrepyylep KapaMa-Kapilibl-
ABIKTHIH GHDPHMAYYIYTY APKELTYY HIKe amar. fKapaTeuieinma abansid, cyy-
HyH mana Kyn #ypyHys Taacupu meHeH GMp TYpOYy aaTrap Gyayayn Typea
(TooTekTepHHNH GY3yAYI TONYPaKTEI Halifa KEUTLIIIED), KAipa MaHbl 3aTTap
naiiga 6osot. F{apaTEUIEIINTA HYPreH esrepyYYaepIYH aHbIH VIaM HaHE hak-
THUIAPEIH XHMHA HJIHMH DaiilajlaHbIN, KAHED 3AKOHAOPAY A4k, anapibl
NPAKTHRAILIK TYPMYLITa NAfAATaHYY #KOANOPYH HIITEl YBITBIIIAT.

OuaypymTy #ana aiein 9apiacen XHMHATAIITHIPYYIA

NOJIHMEDIHE MATEPHANIA DALl CHHTE3T00HYH MaaHACH

OpraHMKANEEK XHMES KypeyHa 613 TabHrsl :oropky MoleKkyaanyy
3aTTAPALIH AHPLIMAAPLE] MEHEH TAAHBIUTEIK. AJAD KAPATHLIBII Kayuyry,
KpaxmaJl, Hesuionosa »xana Genok, ByKIerH Kucaoracsl. Hyknens kucnora-
©bl TaGHTBIN MONEMep, ajl KONTereH MOHOHVKJIeoTHAdepAeH TypaT. Hyk-
NeMH KHCAOTACKIHBEIH MOHOMEPH MOHOHYKIeoTHAAep. MoHORYKIeoTHAED
YraeBoAnyE prbosa sala JesoKcHpnbosa KATAMKTADBIHAH, IPHMHIHHINE
JKAHA MYPHHAHK HEerH3[epAeH Typat.

Horopy xaxTa 6M3 ATan eTKeH TabBITEIH NoJuMeplep agaM Haja-
CBHIHBIH aHa OHYPYUITYH TATANTAPEIH KaHAATTAHARIpA anbait. OmoHIyK-
TaH 3J1 4apfacklHLIH aHa eHAYPYIITOPAYE TaJanTapslH KaHaaTTaHLI-
PYYTA JKeTHIIYY Y9YH CHHTETHKAIBIK BIKMA MEHEH ¥KOTOPKY MOJIEKYIanyy
MONHMEPIepAH OHAYPYY TATANKA BUIANBIRTYY. OIIeHTHII CHETEeTHKANLIK
sHepHANIAD/L SHYKTYPYY YYYH a1ap HIITeTYYdy ChIphenop Goaym Kepek.
Anpail unifky 3aTTap MyHall jKaHa aHBIH NPOIYKTYIAphl, TAINIKOMYDPOY
KOKCTOO/ION a/IBIHTAH AfPBIM 34TTAD, YeKCH3 YIeBoA0poAop .6, acenTe-
Aet. CHHTeTHRANBIK OHAYPYLII HINTETE TYPTaH CHIPLEIOPTO MAPATHLIBILI
JAHA He()TH MeHeH H0ryy Keaflellyydy raafap Aarsl KHper.

OprasMKanbik CHHTE3 BIKMAChl MeHEH OHIYPY/IIOH KeIldyIyk HOTopKY
MOJERYIAIVY 3aTTAPLIE TY3YIYIITOPY KaCHeTTeDH MeHEeH CHIED TAaAHbIIIIACK-

Hap. Mucanst, (_ CH,— (I:H _') p ~TIOTHXIIOD BHHEI, (— CH,— ?H-—)
Cl CH;

n
— MOJHUIpOIIeH #. 6.
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HoropKy MoJeKyIANyY 3aTTap — No/MeuIep 9KH bIKMa MeHeH oHIypyJIoT:

1. Honumepsemyy peaxkiuacsl. MbIEga YHITKHE 34T, MECATLI STHIEH-
AMH MOJEKYJAchl, AHLI MOHOMED fen KowowaT. Bya yuypaa MuHieres
MoOHOMepJep BUPHIHI, HPH MaKpoMoleKy/ia Oaiiga GomoT.

2. [lonukonfeHcAIMA PEARIMACIHEIH HATHIMACBIHLA #OTOPKY MO-
JeRYIAAYY BaTThl BHAYPYY. Bya yuypaa 4Hiiky saT TOMOHKY MoJeKyIa-
ayy ap DalIKa 3aTTAp APaKeTTeHHIINI, KOTOPKY MOJEKYIalAyy saTtad
TBILKAPLI KomyM9a npoaykrTynap (H,0, HCIL, NH,) aneaar. Mucanst,
eron popManeIerng HaibIPEIH OHAYPYY MeHeH TaaHbIIackiHap.

CHHTeTHRAJIBIK IKMA MeHeH eHIYPYJIrOH dKOTOPKY MONEKYIANYY 3aT-
TapaaH IIacTMacca, KOPPo3MATa TYPYKTYY #abayyaap, paguoTexHuKa-
Aa, TeleMeXaHHEAla KOMJOHYAYYYY TETHKETEP, CYY OTYYdYy TYTYKTep,
XMMHANLIK 3aTTAPra (Ilejo4b ¥aHa KHCI0Ta) TYPYKTYY Boirod amma-
parrap, alapAblE TeTHRTepH, THHOrpadHANLIK WIpHQTTep ap kaugai dero-
mJacTTap, CHHTETHKANbIK Gynarap, CHETETHKAJBIK KAY4YYKTap; aHfal
GyTagmeH, IHBHHII, H3ONPEH, XI0OPIPeH KAYUYVKTADS! AMLIHAT, ATADILIH
KOMA0HYY TapMakTaphin 6unecniep. CHHTeTHKANbIK Gyiatapoan Kam-
POH, NaBCcaH, XJOPHH, HUTPOH 3.0, Keajemesnep eHIYPYIYI ap TYPKYH
TapMakTapaa konaoHynar. Byn kesgemenep Gexempurn, kyfere TYpYKTYY-
JAYTY . 0. camarTapbl MeHeH aiibIpMaTaHbIIIaT.

Cypoonop kana keHyryynop

1. OpraHukansik TyayryLl TEOPMACHIHEIH BUPMHYK, IKMHYK KOBONOPYHE SHEIK-
Tama Bepun, Mucanaap KenTupun, Aanungerune

2. Oprauukantik Ty3ynyLy TEOPUACEIMBIH. YYYHYY KaHa TopTyHdy oGonopyH
MUcangap mexes ganungen Geprane,

3. MomoncruaHe! kaHOaR TywyHecyHep?

4. XumuAnsik GaRnaneiw wana aHsiH Typnepy kancsinap?

5, Oprasukantik 3aTTapaare! (hyHKUWOHANALIK TONTOp Kaickinap?

6. Ti y Bepunrex ait ynapabl MW Ky3YHO allbipyyyy peakuusanapabiH
TeHAeMenapuH Kalsin, TeHaerune xaqa naiga Gonrod 3aTTapast atareina?

1) CaCO, — Ca0 - CaC, —» C,H, » CH, —+ C,H.Cl — CH,OH

2) CH.O0H — C,H, -» HO ~ CH, —CH, — OH -» CO, — CaC0, - Ca(HCO,),

7. OyAnery TaaHsin-GunyyHy KaHaah TywyHecyHep?

8. [lyAre matepwangyy NereHaM kaHaai TywyHecyHep?

9. CuHTe3uk oHopwalinapabH CuipLenopy kadcsinap?

10. CunTesnuk oHopainapaa Kaick: Koropky Monekynanyy saTrap ansiHar?

11. Monumepnepaw aTarsina, anapae Kaicsl TapMakTapaa nainanadabsia?




II :hasa

8—9-KJACCTA OTYJI'6H XHMHSTHBIH
HEIMH3I'H BOJYMIOPYH KAUTAJIOO0

§ 1. XuMHAJBIK HETH3TH TYIYHYKTOP ’kaHa TepMHHIep

XHUMHABIE 3JIEMeHT KaHa 3arTap

@ Adponyn sapadu wana aaexmpondyr myayaywy Gupdeic amomdyn
Mypy XMMHAJLIK 3JeMeNT jell aTajar.

Ap GHP XMMHANBIK 3NeMEHTTHH aTHI (CHMBONY) 3/1eMeHTTRE Genrn-
CH MeHeH MYHO3/0/I0T aHa AHbIH JIATHIHYA ATHIHEIH GHD e oKW TaMra-
cbl MeHeH benruaeser. Mucansl, cyyrex — H (Hydrogenium), keragsii-
Tek — O (Oxygenium), xemyprer — C (Carboneum). XuMuansix Gearn-
nep tropMynaNapALl ¥aHA TEHIeMeTepIH TYIORIYDYYAa nafaatansLIar,

3artTap mana apanammanap

3ar MarepuAHbIE Genrmayy GHp canarrapra 53 GOATOH MeKCHZ Kol
(hopManapblHEIH GUpH. XUMHA — 3aTTAp, AMaPALIH KYPAMBIL, TY3YIyLIY,
hHaHKANRIK-XHMHAILIE KACHeTTEDPH XaHa ANap/IbIH 83apa ailnansIIITA-
Pbl ROHYHAOTY TAGHTBIL winm. Xumusaga Gelrmuyy Maprta TYPYRTYY
QHAHKANBIK KacHeTTep MeHeH MYHO3[elreH, THIHY abaija eayHa THe-
wenyy Maccara 32 Goaron Gupgeil Genykvonepays TobyH 34T Aen aTafiT.

Ap Oup sarT KYpaMBIHEIH TYDYKTYYJIYTY KAHA TEKTEMTHIH MeHeH
MyH®3geeT, bapabik Maccajga Gupgell KacHeTTH KepceTeT. MHCAEL, Te-
MHD, ¥e3, XJ10p, KBUKLIITER, 030H, 430T KOHOKeIl 3aTTapAbIH, 4l aMH
cyy, akuTam, Gop, KaHT, KaflHATMA TY3 TaTaal 3aTTapOblH TYpAepy Go-
JIYI acellTeNeT, KaAHMKH MIAPTTa TYPYKTYY GOATOHAVKTAH earepyycya
CaKTANAT.

Hlenexeit aaTTap GHp TYpAYY 9neMeHTTHH aromaopyxas (He, Ne,
Ar) e MolexyianapelHaH (H, 0, 0,, C1,, N, #%.6.), an amu TaTaan
3aTTap 9KH e AHJAH Kell 3JIeMEeHTTHH aTOMAOPYHAH Typar. Mucansl,
H,0, CO,, NaC1, CuS0, 5H,0 x. 6.

3aTTApABIA FOMOTEHAYYIYTYH AHKKTOO YIYH AHEIH TASATLITHIH AHA-
N300 HETHIICHIgHK KELIAT, cefebn Kyfimanap, spuTMenep, afa — ro-
MoreHayy GonroRy MeHeH KypaMaapsl earepMenyy Gonor, fleMek, KacHer-
TepH fa KYpaMblHA Kapaiia esrepet. Syaap apanawmanap den amasam.
Apanammainap joHOKei JKaHA TATAAN 3aTTAP/ALIE GHPOHTei — FOMOreH/IyY
Goayry Gonrony MeHes Tasa saTka skaroaifit. Tonypax, Tam, GeToH, YoloH,
#eiray, aba . 6. GUp Heve 3aTTAPABIH APANANMACEIHAE TYPraH/BITEIH
#eHeKell alle KO3 MeHeH, MUKPOCKONTYH e Dallka KYpanisis MapiaMel
MeHEeH Kepyyre, aibIKTooro 6osoT.
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XUMHAHBIH 3H HErHary TaMKPbIAbATaPLIELIH BUPH apatalMaian Tasa
3aTTapasl Geayn anyy. XaMuagnk S1aBopaTopHANa ApatalIMatapbl XH-
MHK ajirad Tasanal, Tasa saTTapra Gemyyre kupuiner. 3arTapas! apasam-
MajiaH Ta3AT00HYH BIKMANapEl Kell: 6yynanTsin afigoo, IKCTPARIMANOD,
afcopbuudioo, KPHCTAINAIITEIPYY, HeHTPpHYranuaioo, HOKMeJIepIy
CYayn Genyy, aneKTpoaus, adeKTpodopes K. 6.

BaTTEIH Ta3aALITEl BHIMKATBIK KacHeTTEPHHIHE KOPCOTKYUTODY Me-
HEH aHBIKTANAT, arepjie 3aT Taza G0ico, aHBIH QHIMKATLIK KOHCTAaHTAa-
J1aps! (IpHIHYTHE, Gankyy #ana Kaitnoo TeMIepaTypaitapsl, ThIMEI3EIEL
#. 6.) TYpyRTYY Gosor.

Tataan sarrapaer :KeHekeir 3aTTapra aXBIPATYyY — aHaAH3 (rpek.
analisis — amsiparyy, Boayy), an amMu xeHexoil 3aTTAPALIH 03apa apa-
KeTTeHUIYYCYHOH TATAa 3ATTAPARI AlYY — CHETE3 (rpex. sintesis — 6u-
PHKTHDYY, KoOIIyy) flenl aTanar.

XHMHA WINMEE aHATHS MEHeH CHETeICHS AMECTeTYY KLIABIH, cefebn
A/1APCHI3 A3BIPKEL ME3rHI/IeTH OPaKTHKAHLIH TaNanTApPeIH KaHAATTAHIBL-
PYyHy KacHeTTepre 23 GoJIroH eTe Taza, KOHOKOH, TaTaal skana HaAHBI
PHIHONOTHATIBIK AKTHBYY SaTTAPABL, AapLl-NAPMERTEeP/H aNyy MyMKYH
aMec.

@  Oxu xe andan xen snemenmmicn amomdopynan naida Goazon, Ky-
pambr mypyxmyy mamaan 3ammap XHMHAALIK OGuMpuKMe jen aTanar.
XUMHANBIK GHDPHEMeRn nafiia KeUIirag BNeMEeHTTEPAHH CAHALIK KATLIII-
Tapel @3repee, KacHeTTepH GoloHaqa 6upn GupuEen afiLipMatagran FRAHBbI
‘TaTaaN 3aTTap naiga Gonor. Mucans, CO (nc rasen) mamwa CO, (xemyprex
(IV) oxcuam).

Arom mana monexyaa

Ap GHp aToMAVH skoHoKeil xaHa TaTaan 3aTTApABl Naifa KeUIyy
AOHAOMAYYNYTY aHEIH ATOMYHYH TY3YIYIIyHO Keskapaaasl Gonor, omon-
AYKTAH ATOMIO MBIHAAH aHEIKTAMa Bepmier:

ATOM — XHMHAIBIK 31eMenTTHE Dapabix KacCHeTTepun axbmn IKYProm,
OH 3aPATYY AAPOAOH Aana Tepe 3APAMTYY ITEKTPONA0H TYPraH IH Ku-
IMIE DIEKTD MaKkTan meHTpanayy Goayiyo.

XHMBANLIK peakuus YUYPYHAA ATOMAYH CBIPTKbI /IEKTPOHAVE IeH-
T39JI/Iern 3JIeKTPOH/OPY raHa e3repyyro yuypaiir, aMapABIH CaEEL ﬁmon

i Peen .=lwor, Pecnyl,
NeMEHTTHH BATCHTTYYAYTYH aHBIKTAllT, E e i

Monekyna axu e angan Ken aTOMAIOPAOH, T} PIAK 6Oy dKemH -
TH MypAia aJe januijenren, Kufinakn XUMEARLE Galtnawsimele¥kapa-
TRUILIIIBIE TYIIYHAYPIOH TeOpPHsIapABIR nermnmemonéﬂ'ynar’%‘mmnuy
aHBIKTaMa Gepuimn: & NGRRT. P O NexTEOW

Monexyna — saTTein 6apasm xxma.mu.lsmer;u;nmmu'xam—
TeITaH GHpgeii e ap TYPAYY 2IeMenTTHH aTomjepynin i-yﬂisi‘ﬁ‘ 3aTThin

b £ il 5 =

IH KHYHHE JIeKTDP MaAKTAH neiirpanayy Beayxwecy. - i
2-36 17 s
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Mo — can xarsIHaH ATOMIYE, MOJIEKY/IATBIK, HOHIYK, thopmyna-
JILIK MaccackiHa Gapabap GoiroH 3aTTRIH rpAMM MeHeH TYIOHTYITaH Mac-
CAMBIK CAHBL

Hemek, Monb aTOMAYK, HOHAVK, MOJIEKYMANBIK, (OPMYTAIEIK Macca-
HBIH IPAMM MEHEH GUTYOHMOH CAHBIH TYINYHAYProHAYKTOH, SleMEeRTTHE GUp
MOIYHJATB! ATOM, MOTEKYJIA ¥ARA HOENOPAYH cansmHa Gapabap Gomor. Ax
can 6,02 x 10® apabap Gosyn, ABoragpo camel gem aTamart. Mucansr,
1 mone H, SO, maccace: 98 2, 1 moab xemyprexTHrn 12 2 5. 6., 6. a. mac-
CANAPEI TYPAYY BONroHy MeHeH MoJOPYHYH caHE! lre Gapabap fen ansiEaT.

ONeMeHTTHH 6Mp ATOMYHYH e 3aTTHIH MOJIEKVIACKIHEIH MACCACEIH
Talyy Y4YH anapjisiH MAaccachlHE ABOTafipOHYH CaHBIHA GOy KoY KeTH-
HIEPITHE:

A . ol M
M= 5021080 ™ 5.o2.1090

Mucansl, m, = 1,008/6,02-10® =0,167-10*
mgy, = 32/6,02-10% = 5,32.10% p

(1.1)

Xumuamsix gopmyna GHPHKMERHHE KYpPaMBIE TOMYK YarbLIABIpras
Genrunepans Horyaaycy. BUpREMeRy naiifja KEIIran 3TeMeHTTHE ATOM-
AOPYHYH CAH/(bIK KATHINIb! aJapJblH CHMBOJIYHAH KHHHE KOIONTMaH HH-
AEKCH MeHeH TYWHTYIAT. drepie GopMyIafars aleMeHTHe HEACKC KO-
Baca, aHBIE GMp raHa aTomy GoNTORYE KepceTeT, Mucans, KeMYPTEKTHH
OKCHAEPHHHE thopmynanapsl: CO, CO,. BUpHHYHCHH/Ie KOMYPTEKTHE GHp
ATOMYHA KBIMKBUITEKTHH 6Mp aToMy, JKHHYHCHHIE KOMYDTEKTHH Gup
ATOMYHA KBIYKEUITEKTHE 9KH aTOMY TYYPA KellepH affkblE KOPYHYI Ty-
paT. OmenTHN, dopMyna TaTaan 3ATTEIH 2MeMEHTTHK KYPaMBIH raHa
aMec, aHLIH ATOMAOPYHYH CAHMBIK KAaThIIITAPSEIH KODCOTET,

O Bammun kypamvindazi amomdopdyn 3K Kuvune candvii Kamoiw-
MAPLK 2aHA NQZLLAGLPIaH GOPMYNQ INMITHPHKAIBIK tdhopmyna gen
aranat. Macanst, NaCl, HO, C,HO x. 6. Msmpaii oMIHpHKansik
opMyanapAb XEMHANEIK AHATASAME HErHIHH e AHBIKTAIIAT, &)l 9MH
3aTTAP/IbIH YBIHAIIE! MOJEKYIaNbIK GOPMYIackH Tabyy YIYH aHaIHagHE
#BIBIHTEIKTAPLIEAE THIIKADB! AJADJLIE MOTEKYIANBIK M I 3e
GYYCYHYH THITBI3ABIIET Gearuyy Gonyuy Kepex.

XuMUANLIK OHPHKMeHHH BopMYyIachi AA3YYHYH BIKMACKI AHBIH
CTPYKTYDPACE! JXOHYHAS KOMIYMYA MAANBLIMAT alyyra MYMKYRAYK Geper.
Mucansr, TeMHD cyAbATEIHEH DOPMYTACEH Fe,8,0,, e Fe,(SO ); Aen
sxaayyra Gogor. Brpok Fe,S.0,, GHPEKMe/lern aToMAOPAYH CAHABIK Ka-
THUNTAPRIEAH GamKa 54 Kangail Tymyrys Gepeiir, an amu Fe,(50,), -
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GHDHKMERHH CTPYKTYPACK! OHYHAO KOLIYMTa MAATLIMAT Gepet: dopay-
Mafars! Y4 fered nugexc GupHEMene yu cynbhaTTRIE BoaroRAYrYH, Gup-
OHKTYY DB/YKYe KaTapsl peakimuAra KATHIMIAPEIH aHA TEMHDAMH JKR
HOHYHA CYJIL(aT HOHYHYHE Y406 TYYpa KellepiH KepcoTer.

Banenrryyayk mana OKHCTeHYY gapamacel. XUMHANLK (opMyaa
JNEMEHTTHH BANeHTTYYIYIYHO A&Kapaima Tysy1oT. Baxenrryyays — ximvma-
JIBIK GAHIAHBINTLIN CAHBIH KODCOTKON 3aPAACHI3 WOWTYK: ATOM YuYH 21
CHIPTHEBI BAJICHTTHE BJI(!KTDDH!"F[YE CAHEIHA, 4] 3MH HOHJIOD YYYH aHBIH
3apaena Gapabap.

Arepe GHPUKMERHE HODMYAACHE Benrnayy Gonco, aHLI TYaren ae-
MEHTTEPAMH BAJEHTTYYNYKTODYH aHBIKTOOTe Dodor. Aj YUYYH BasenT-
TYYAYKTOPY TYPYKTYY JIeMeHTTepAN Nafjalanbisibeis wepex. Typyk-
TYY BAJIGHTTYY 3/eMeHTTep e ajlapibll Toby:

I parentryynep — K, Na, Li, H, OH", CI-, J
I BasentTyyNOp — Ca, Mg, Ba, O, 50,%, COs*
I sanerrryynop — Al, B, PO :x. 6,

Wanexcreps sx0K XUMBATEK popMynanapia aNeMenTTepAH Ba-

11 1nmn pu m m
NeHTTYYIYKTOpY bapabap aen acentennsmer: HCl, CO, Ca0, AlPO4
Hapercn Gap xaMuansix thopmynagan Genrucua sieMeRTTHH Ba-
JCHTTYYAYTY GeAruiuyy oMeMenT apKsLTYY Tabbimar:

W o vin
a) ¢ O3+ 80, S0y —* MHCAIEl KYKYPTTYKY 3x2 = 6
6.a. KEIMKBUITEKTHH BANEHTTYYIYTY HEJCKCKe Kebeitrynyn, saneMenTTHE
BAJEHTTYYNYTY AHBIKTANAT.
6) dneMenTTHH BATEHTTYYNYIY KApaMa-Kapinsl TYprag HHABKCTED
APKBUIYY AHBIKTAJAT.

vV oI Im 1 VII 11 I Il
N2 05+ Cly Og+ Cly 07+ Al, (SO, ),

Kobynue, ORYYHyJIapra BaleHTTYYayK Golonda dopMynia TY3YY Tajgan
KBITBIHAT. AJl Y9YH DKH 3JeMeHTTHH iKe TONTYH BAMEHTTYYAYKTOPYH oa-
apa kebelityn, waiipagam kebeiTyaayry THelllenyY 3NeMeHTTHHE Ba-
JIEHTTYYJIYTYHe Ge/icok HEIeKe KeQHN Ybrat:

0. - X=6:3=2(Al)

moon X
Alt0—32=6 , 4| Lo » ALO,

Y=6:2=30)
6.a. X =2, Y =3 Goayn AHBIKTAJABL,
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OxyyqynapasIH XHMHAHEL AKIIb O3OMITYPYITY YUY, MEe3IHIgHK
TabIHIAREIH HIKH MASMYHYHA TOKTOGOCTOH, ap BHpP SOHAVKTYH Kanfail
maanure 32 GosopyH Haca GesrHien, TaKTAl ANraHEIGHI3 AYPYC.

DJIeMEHTTHH KATAD HOMEDPH — ATOMYH/Arkl NPOTOHAYH CAHBIH —
AAPOCYHYH 3apAAbIH KaHa 3MeKTPOHAYH cAHBIH KepceTer. AToM oH 3a-
PAILYY AAPOJOH ¥AHA AHRIH TerePerHHAerH AfIaHLII JKYProH Tepe anex-
TPOH/IOPACH TYPYI, aNeKTponefiTpanayy Ge/yKde KaTapsl Kapajar. -

Mesrnaiue KaTap HOMeDIEPH OH 3apAAAYY AAPOHYH Tereperuufe
AiNaHBII JKYPreH 9NeKTPOHAOPAYHE Kaida AeHraae Gerymayn HYPreHIyTYH
Kepcorer. Mucansl, GHDHHYH Me3THIHE 3MeMeHTTEPH YIyH 6Up, SKHH-
YHCHH/IE — 3KH, YYYHUYCYH/O — Y4 #. 6. aMeKTpoRAYK AeHrasanepu Gap:
Macansi, III mesrmage @ ) ) )

I'pynna HoMepaepn 6up Hewe TYIIYHYKTY KODCOT® anaT:

a) I'pynna soMeprAe 3/IeMeHTTHH BATEHTTYYIIYTY e AeHIBARE H
CHLIPTKBI KATMAPLIHAATE] 31eKTPORAOP Gapabap. Mucansl, srepie aneMenT
TOPTYHYY ME3THIre TaaHALIK Bonco, anfia anslH GHPHEYH JeHTIaIHHIE —
2, oxMHYACHE[e — 8, TOPTYHHYCYH/® IPYIIAHLIE HOMepHHE Bapabap 6oi-
TOH 3JIEKTPOH/IOP, AJT IMHE OPTOAOTY YIYHTY AeHr9a/i/le KAJITaH 3IeKTPOHIOD
Aaliramar.

6) 'pynna P TTEDAHH 3H JKOrOPKY OKHCTEHYY Aapa:ﬂ'a—
CHIHAArE] KEYKELITeK GO0HYa BATeHTTYYTYIYH KopeeTeT.

B) 'pynna moMepn ajleMeHTTHE cyyTek GooHuYa BaNeHTTYYIYTYHO
TYYpa Kejer:

— I-IV rpynnasbIE 5JeMEeHTTePHEHMH cYyTeKk GOMHYa BajeHnT-
TYYJAYETOpY THelledYy rpynIatapislE HoMepaeprHe Gapabap. Mucansr,
LiH, BeH,, BH,, CH,.

= V-VIII rpynnaHkIE ajJeMeHTTEDH YUYH CyyTer GOOHYA BajeHT-
TYYAYKTOpY B caRbIHAH rpyNNaHBIH HOMEPHH KeMHTKeHTe Gapabap. Mu-
canst, NH,, H O, HF.

@® Xumuanvk Gupuxmedezu amomdopdyr Gupu Gupune xapdma ca-
AU MBPMATYY HAG2AUBUBLE, XUMUATBUK GAUNGHWULMbIN CANbIN — 8a-
AeHmmyyayzyn wasuwadupzan gopayaanap rpaduxansix thopmynanap
[len aTaJaT.

I'pynnansia HoMepuHe JKapalia OKCH/, HErH3, KHCIOTA HAHA THA-
PHANepAHE hopMyiaiapst TOMOHKY TabiHNa A KeTHDHATeH:
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2.1-mabauya

rl‘_YIHIiIlILIH II(.I.\IIZ‘]'“(III.' TYYpPa Kearen ﬁ}lﬂl[ﬁll(‘.1t'f}
MpynnaHbit
HOMEpH ! I n Y v Y il
Oxcuanep 3:.0 fcle] 3203 30; | 305 | 303 | 3:0¢

Na;0 | Mg0 | ALOs | Si0; | P:0s | SO; | CLO;
Hemagep | NaOH | Mg(OH); | AllOH)s | - R i B

Kucnotanap - - HaAIO: | HaSi03 | HaPOy | H250; | HCIO:

Mmapwanep NaH MagHz AlHs SiH, PH3 HzS HCI

DopMynagars: aToMaopay GaitransnTepran GEp CHIEIKYA HATKEL
(Cl - Cl), axn ceissikga kom Gaiinagsimrel (O = 0), yu chianiKua yITYE
GaitnansimTet (N = N) warsuaeipar. Mucanst, Al(OH),, H,S0,, K,S,0
rpadukansik GopMyaagapel ToMeHKYAeH 6ojoT:

T

o o
o-H  H-O_ 0 0 0
Alé‘o-ﬂ \s/< L BUa R
S e Yo I |

o] Opramuxaibix GHpHKMeTeD/INE TY3YIYIIYH KaHA 2NEMeHTTHH BAJTCHT-
TYYIYKTOPYH TYYDPA HarbUIALIpran MEIHZAH (hopMyliajiap cTPYKTYPAILIK
¢opmyna genm atanar. MHcansl, MoJleKyAaablk (hopMyaacs C,H. O 6u-
PHKMeTe TOMOHKY CTPYKTYpaJbik diopMyianap soon Geper:

0
CH3—C—CHy CHP,—CHZ—Cf
Il H
MponaHoH (keToH) nponaxans (ansaerma)

Xuavuansk hopMyaantap 6Hp KaTap MacenenepfH HIITEN, JCENTOO-
JIOPJIY FKYPIY3YYTe MYMKYHAYK Geper.
1.I-mucan. XAMHANLIK aHATH3IHE HEPHIHHAE SATTHIH KYDaMBIHIA

73,9% crivan xana 26,1% xuop 6ap oKeRIHrE aHBIKTATABL By yyayy
3aTTRIH AMIHPHKANLIK (OPMYITachll Tanksiia?
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m
Hutzapyy: a) n= M (opMyaaEe! DafAanagsm,

CBIMAI YYYH: 73,9 2/200,6 z/moab = 0,368 monv
XJIOD YMYH: 26,1 2/35,5 z/moas = 0,737 moaw

6) DMy chiMan MeHeH XJIOPAYH MONAYE KaThIITADBIH TaGabnia:

Hg:Cl=0,368:0,737T=1:2
Hemex, crimanTsis 1 monyHa xnopayu 2 MOJY TYYpa Kesce, aHBIH
SMUHPHKAIBIK (opmynaceiaa HgCl, moom Geper.

1.2-mucan. Kypamsr 80% wreMyprexk skara 20% cyyTeKTeH TYprag
GHpPHKMEHHH MOJeKYIATEIK Maccacs! 30ra Gapabap. SarTeti MOTEeKYyIIa-
JIBIK (DOPMYJIACEIE AHBIKTATLLIA,

Joizapyy: a) Mypaa keMyprex (x) aToMAopyHYE eyyrex (y) atoMzo-
PyHa GoNroH CAHABIK KaTLINEH Ta6abnis:

X _800.200 o7 50-1:3
y 12 1008
lemex, 3aTTHIH SMIHPHKATBIK hopMyJIacst CH,, MoJleKy/1abIK Mac-
cackl = 15 M.a.6., A 5MM YLIHBITEl MONEKYIATBIK Maccacs = 30 M.a.6.
GOJIrOHAYKTAH 3aTTBIH MOJEKYJIANSIK (QopMyIacs! C,H, skennn Tabyy
KEIHBIH 3Mec.
6) dopmynaHml Gamkava Tamcak ga bostor., Aaraw KoMYPTeK
MEHEH CYYTeKTHH MOJAYK YAYIITepYR aEmikTan: 30x 0,80 = 24 xana

30x 0,20 = 6, angaH apLl KOMYDPTEK MEHCH CYYTeK aTOMIODPYHYH CAHARIK
KaTslIITapblE Tababnia:
C=24:12=2, H=6:1=6, C:H=2:6

Memexr, 3aTTLIN MONEKYIATLIK (hoPMYAach C,H,.

XUMHATEIK TeIeMe KOl CaHAaran MAaATEIMATTADIbL HUHHE KaMThI-
PaH 9H BIHPAlinyy KEICKA aayy. Drepie oMo aile XUMAATBIK HPOIEecCTH
€03 MeHeH TYIIYEAYPYY kepek Goico, 6up Heue Gapak sasyyra Tyypa
KeaMer. XUMHSAIBIK TeHACMeHR TYIOHIYPYY/Aa HAIEIITaH ap GHp 3aTTEIH
dropmynacein, GeArHCHE XHMHAILIK PEAKIHATA KATBIITKAH HaHa nagga
Go/iros NPoAYKTYIaPABIA KYPAMBIH TAK ¥A4HA TYYDA YATLIIABDYY KepexK.
XIMHUANBIK TEHAEMEHN a3y V/la MOJIEKYTATBIK 3aTTap MONIeRYJIa TYPYHA®,
HOH[IYK 3aTTap HOHAOP TYPYHIO KOpCeTyaeT.

Mucansl, KOMYPAYE Kyityurynys TeHAeMecHHEIe GapLIK 3aTTap ato-
MApABIK ¥aHA MOJTEeRYIANBIK TYPOe HKa3slaaT:

C+0,=Co0,
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At amu EY4TYY KHCIOTA MeHeH IIeJ04MTYH OPTOCYHIATRL PeaRIIHA-
HBIH TeHAeMecHH TBMB.HKYJIBI{ AAIBIIAT:

HCl + KOH = KCl + H,0, e H"+ OH =H0

PeaxIuaHBIH }KYPYY INAPTHIH TYIOHAYVPIaH XHMHUAILIK TeHAeMeNepan
HAIYYIA TOMOHKY HeTH3TH JpesielleDIH CAKTOO KepeK:

1. DpuTMefe KYYTYY 3AeKTPONNTTED HOH TYPYH/® Aa3kLuar (Tyagap,
KYUTYY KHCJIOTA MeHEH I[eJI0OYTOPAYHE SpUTMelepH);

2. Hauap a/leKTpONHTTED, HOKMOIOp (KOHOKEH ¥aHa TaTaall Moje-
KYJANBIK 3ATTAD) ATOM e MOJEKYIa TYPYH/e a3bllar;

3. PearenTTep #aia IpoJyKTYIAp/ALIE GopMyIalapsl TYYDPa #a3bl-
s, KoadpHIMEHTTeDH TAK AHBIKTANLIIIE! KEPEK.

XUMHANBIK TeHJeMeIepre Kallaaia »Kassiiral Komymwia Genruiepan
KeJATHDYY peakIMAHBIH »KYPYY IIAPTHI 'KOHYHJO TOAYTYPaak MaaJbIMaT
anyyra MyMKYHOYK Geper. (¢Ks+), (ecs), («r's) Genruiepyn sarrapibid ¢u-
3HKANLIK a0anblH (KaTyy, CYIOK, ra3) KepceTeT; «3+ 3aT 3pHTMe TYPYHJSe
anplHraHeIH KepceteT. PeakIuAa ras TYPYHAOTY 3aTTHH GOIYHYIIYH ()
oiile, TOKMOHYH maiiaa Gomymyi (v) U1is GarbrrTanras xefenep MeHeR
TYWOHAYPYIIAT.

OureHTHI, peaKIHATA KHPreH 3aTTAPABIH KYPaMEl, KADATRLIBIIIE,
MYPYY maprhl, abansl Gearuayy Hosco peakIMAHBIH TeHJeMecHH TYayy
SKEeHHIJeNT.

O XuMusaawk peakyuanap:a kamutiikak Xxana andan naitda onzon
aammapduti CORHILMBPME Maccarbik candapu 3cenmos xumuada cre-
xuomerpus (rpex. stexios — bamranks!, metrio — wereiim) penm aramar.

«CrexuoMerpuss TepMHHHMH HiuMre Puxrep kupruarer. Crexuo-
MeTpHA XMMHANLIK ap KaH[all MaceJeJepaH YedyyAe KeHUDH KOJJOHY-
nar. PeakuuAnbIE TOAYE TeHAeMecHEAerH DRPUKMeNepIHE alabiia Ko-
iofras KoaqhHIMeHTTep Npolleccke KATAINKAH #aHa naitga Goarod sart-
TapABIE MONAYK KaTHINTAPLIH AHBIKTANT. 3CenTeoop MaccanbIH OHpIH-
I'H IPaMM MeHeH 8140HCe, MOJb TYIIYHYTY IPaMM-MONeKYAaNbIK, IPaMM-
HOHIYK, rPaMM-(hopMYIAIbIK MACCAHEI TYIOHAYDAT.

Moas macca gen 1 MOJIb 37eMEeHTTHH e OHPHKMeHHMH MAacCAChIH
afitabeiz. 3aTThIH Maccackl (M), CaHE! (N) KAHA MOJb MACCAJAPBIHBIH
(M) Baitnassnnel Gap.

Mok MacCAHBI 3aTThIH MACCACKIHBIH (2, KK2) aHBIH caHBIHA (MOND)
GoaroH KarelbiHA Gapabap GoaroE H3HMKAMLIK YOHAYK KaTapsl Kapaii-
6bia:

M=m/n, vpiEgaE m =M -n e n = m/M. (2.2)
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Hemex, mons Macca M z/moab, Kz/mMoas feren GHpARKETED MeHeH
TYIOHTYJIYII, 33TThIH 1 MOJTYHYH MaccachlH KOpCOTeT.
Mucans, 1 moan H,0 = 18 2/mo0as,
1 moan H,80,= 98 z/monw,
1 moae C = 12 z/moas,
1 moae OH =17 z/moan,

BaneRTTYYIYKTYH GHDIHIE KATaphl HEHSHHEH CYYTEKTHH JKAHA KEIT-
KBUITEKTHH BAJIEHTTYYIYRTOPY Kabsur ansiaran. IIpaTrkaga anapae: cyy-
TEKTHH AHA KBMKBUITEKTHH BANEHTTYYIYKTOPY apKBLIYY Taal anyy
siHraiayy. Mucans:, HCI, H,0, NH, xnop — 6Hp, KEIYKELITEK — 3KH,
430T — Y4 BaJeHTTYY, ax amu Na,0, Ca0, SiO, 6upuxmenepae marpuit —
6up, KaneIHil — 3KH, KPeMBUH — TopT BANIEHTTYYJAYIYH (opMyNa apKei-
AYY OHOH aje Taan anabnia.

DneMeNTTHH OKHCTeRYY Aapakach BAMEHTTYYIYKTOH afLipMaiaf b
OH, Tepc, HOJl lereH MaaHuJIepre 33 GoN0T. Amon Je MOReryAaHYL IREKMp
Haxman neitmpandyy Geaykye kamaput scenmen, andazot oK Hana mepe
3apRIdapdvii anzeGpanbll cyMMACOIHAH KEUR YblKaR wapmmyy sapad-
it anemenmmun oxucmenyy dapancace: den MyULyRyy Keperk.

Mucansr, + &
H s 0

2z 4

() 24+ X+ (-2)-4=0, X =+6, gemex KYKYPT KHCIOTACKIHAA
KYKYDPTTYH OKHCT HYY gapaskacs +6ra 6apabap.

Kemuynyx yaypaa afleMeHTTHE BATEHTTYYIYTY MeHeH OKHCTeHYY Aapa-
ackl caH Markiman Gapabap, Gupok Genrnen GoloHya aibIpManagar.

MHucanst KEMKBUITEKTHE BaTeHTTYYIIYTY 3KHATe bapaGap.

An amMu okucTenyy Aapakacsr 0%, 0%, O*2 maaunre 2.

OKBHBAJIEHT JKOHYH/I® co3 GONTOR/0 SMeMEHTTHH KAHA TATAAL 32T~
THIH Maccanapsis affsipManan GHIYY AYPYC. DAeMenmmun skeusanreHmi
den 1 MoRb cyymenmun amomyn cypyn yblzapzan e owondol ane can-
dazot cyymerxmu Kowyn anzan neMeHmmun candoiic Maceacs amaaam.
XHMUATLIK 2IeMEHTTHER BajdeRTTYyayry B sana CANBIMTEIPMAIYY aTOM-
AVE Maccachkl Ar, 9KBHBAJIEHT 3Ke JKBHBANEHTTHE Maccasaphkl 83apa THI-
rb13 GafinansIOIKaH:

9 = Ar/B,
MHCAJEL, 9g =16/2=8 z/moan; Iy =1/1=1 z/mons;
e, =40/2=20 2/monb; DBy =27/3=9 2/moab.
XuMusanblix OCHPHKMeIepARH KBHBATEHTH CYYTEKTHH e bamrka

3aTTHIH PKBHBAJICHTHH KOUIYII afTal e CYPYI ¥BIraprad MaccackiHa Ba-
pafiap:
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M M

2 = ; Qs = ————
AT T wmeoTANyY TyK ¢ ™ sermagyymyx *
Fps0, =98/2=49; Danom, =T8/3=26;
M
]

MeTANABIH CAHEI « METANILIH BAJIEHTTYYIYTY ;

i s0,, = 342/2-83 =57

OKBHBAJNCHTTHK Macca 2/MOAb MeHEH, aj 3MH SKERBATCHT MOdb
Gupaurs MeHen TyloHTYAAT. Mucans, Tya kHenotacemEga HCL, xaopays
IKBHBANEHTH 3, =1 M0Ab, a1 5MH XJOPAYH 3KBHBAICHTTHE MaCCACH!
A, = 35,45 2/monb.

Koy Tyk XUMHATEIK 5CeNTeo10p/e SKBUBANeHTTHE Macca KaTapsi
IKBHBAIEHTTHK KOJIOM la KOJJOHYAaT. DKBHBANEHTTHK Ke/leM jier, Hop-
Mannyy maptta (armocepansix Backim = 1 amn, remmeparypa 0°C)
3aTTHIH OMp 9KBUBANEHTH 33JIeTeH KoleM/y aiiTabbla. Mucansl, Monexy-
JIAIBIK KBIIKBUITEKTHH SKBHBAJIEHTTHE KeseMmy 5,6 1, an amu Monexy-
JIATIBIK CYYTeKTHH 3KEHBAJEHTTHK komemy 11,2 a.

§ 2. Opranukaasik amec GupukMenepaun
HErH3rl KIACCTapsl

Opranukarsix sMec GHPHKMeNep KYPAMBI KaHa XHMHATLK KACHETTe-
px boiomria 4 Knaccka GoNyHeT: OKCHAAED, HETH3NeD, KHCIOTATAD, TY3AAD.
Ap 6up KiaccKa THemeTYy GUPHICMEIIeD/HHE FKANTBI KACHETTEDIHE, KIACCH-
(bHKAIMACKIHA KANA HOMEHKJIATYPATAPEINA KBICKAYA TOKTOMYIL KeTenm,

Oxcuprep
@® Sxu snemenmmen mypyn, anbii OUPU KLuKBEIMeK Gorzon Gupiic-
Mesrep OKcuyIep fen aTanaT. AHBIE KYPAMbl KLIYKBUITEK MeHEH GHpPHK-
Me maiifia KBUITaH JIEMEHTTHH OKHCTeHYY [AapAsKachiHa (3J1eMenTTHE
MESTIULAMK CHCTEMAJIArB! OPAYHA) K03 KapaH/isl 00T, FpyINAHLIH HoMe-
pHHE bUIAHBIK TOMOHAOTYHO Ka3bLIAT:

Cpynma, v 1 ] § A0 (R &7 VI v VIII

Oxcun: 9,0, 30, 3,0, 20,, 3,0,, 90,, 9,0, 90,.

OKCHUTHE aTANLIIIB 3apaTbIK HOMEHKIATYPAra bLTAHBIK 2ICMeHT-
THH OKHCTEHYY NaPa’kachkl TYPYKTYY GOJCO «dNMeMEeHTTHH OKCHMAMS, ajx

MM OKHCTEHYY apajkackl 03repMedryy 6olico, 3JeMeHTTHN aTEIHAH KHii-
HH KAIaara aHslH OKMCTeHYY fapaKachl KOHJIaT:
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Ca0 — xameumil oKCHIH NO - azor (1I) oxcngr

Al:03 - anoMEERIT oKCHIH Nz03 — asor (III) oxcuan

KypaMbIHAArs! KEMMKEUITERKE bUIAHBIK OKCHED, HepoKCHIeD, Hal-
NepoKCH/LJIep KaHa 030HUJAep ACI GOyl YPYIIeT.

Mucaner, HeO: (H—0—0—H) cyyTrek nepoxcuas, CaOz, Alsy(Oz)s—
KAMBIMIL, ATIOMHHHIT TepOKCH/IH.

Oxcuddepdu — Ty3 maiga xembooay (CO, N20, NO x. 6.) xaHa
TY3 maijfa KeIIYY9Y OKCHAAEp Aell akH Tonko beaymer. Tys maifiga Kel-

NYYYY OKCHAJIED 63 KedeTlHH/le HETH3HE, KHCIOTANBIK JAHA aMOTepIHK
Aen yuke GenyHer.

Heruaauk okcHagep — AXTHBAYY METANILADABIH, 6TMO 3JeMEHTTED-
nus TeMeHKY BaneHTTYY (I,II) okcnanepu: Naz0, BaO, FeO . 6. Byaap-
At GoTenweayry: GapAbIrsl TeH KHMCIO0Talap MeHeH peaki#ara KHpHI,
TY3apAkl Nafifa KelaaT:

Naz20 + 2HCI] = 2NaCl + H20

Cyynars! apuTMenepy HerH3HK KacHeTTH KopreeTer:
Na20 + Hz:0 = 2NaOH
JIagMyC — KOrepoT, METHIOPaHM — CAPTanT.

Knenoransk oxcagep — HerH3nHeH MeTANLl 3MecTepHH OKCHLe-
pH KaHA 6TMe 3JeMeHTTepANH #oropky okcuagepn: SOz, Mn:0, . 6.
KHpeT. ByJ oKCHAAEDAME MYHO3YY 83ro4esIyKTopY — CYy/a spHreHje Kiuc-
JjloTanap aabklHaT!
80;: + H:0 = Hz803 , 803 + H20 = H2804

Jlakmyc — KBI3ApaT, METHAOPAHK — KOUKRYT Kui3sL1. Hernagep me-
HeH peaKIlMAra KHPHI, TY3RapAsl nafifa KELIAT:
80;: + Z2NaOH = Na:803 + H.0
Awmdorepmur oxenaaep (amdoaurrep): ZnO, Al:0;3 x.6. omorjol
a7e 9TMO 3JeMEeHTTCD OKCH/INePHHHE ADANLIK OKHCTeHYY JapajkacklHa 33
Goarorpopy: V:0s3, MnO:, Fe:0s: . 6. Byn tuntern oxcHANepAHE
GeToHYeIYrY HerH3Aep *aHna KHCA0TATAD MeHeH apaKeTTeHHIIIeT:
Zn0 + 2HCl— ZnClL,+ H,0,
e
Zn0 + 2NaOH —* Na:Zn0:+ H:0
NazZnQg — Harpuii nuEKaTel jgen atanar. MeEgai dopmynass: ZnO

ragpokcEarE Zn(OH): xaasin, ags! kHcaora H2ZnO;z KaTapsl aIecTeTHI,
aHaH TY3AyH dopMyIacklH Ka3ran ypyc.
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Kucnoranap
@ Monrexyaacot Memana menen opyn aamawyyza xondondyy 6up we
Gup rede cyymeKmul QmMoMyNan #ana KUcIoma Kardul2oinan mypax fupur-
Mellep KMEJIoTanap el atanar. KucioTankik KalALIKTap #aparbUsIIbHEa
Aapaia }OHOKel e TaTaa’t anuoH Goayiy MymryH (1.1-tabnnna).
Kypamsina sapaina KHCIOTRIAP: KEMMKBIATEOKCHS HAHA KbIMKBLI-
TeKTYY, Gup, akn yxaHa xKen Heruagyy Gonyn Genynor. Kucroranapasi
ATTAPLIH 4TOOJ0 JIeMeHTTHH OKHCTEHYY JapaKachl 3cKe afLIHBIN, TVa-
AapABIH 3NAPANBIK aTaNkINTapsl caktanar. Kuenora naiiga keuiran ase-
MEHTTHH OKHCTEHYY fapakachl 03ropyycys CaKkTajbll, BUPOK KBIYKELI-
TERTHH JKaHa CYYTEKTHH CAHBI O37OPrOH KHCA0TaNapAbl ATOOA0 ¢METas,
*0PTO#, ¢IKPO¢ JereH NPUCTABKAJAD KOIIYIYN alfThLIaT,
KucnoTasapise MYHO3AYY KACHETH — HEPHIAUK OKCHJIJep ¥aHa He-
rH3Aep MeHeH apakeTTeHHLINII TY3AapAb! Haiisa KeuIbnar. Mucamsl,
Ca0 + HpS04=CaS04 + Ha0, Ca(OH),+ H,80, = CaS04+ 2H,0
Merangapasin aKTHEAYYIYTY KaTaphIHAA CyyTeKKe et TYPTaH Me-
TP KUCAOTANADAAH CYYTEKTH CYDYT YLIFaPBII TY3Rap/sl MAina KeliaT:

Zn + Hs80, = ZnSOy + HaT
(eymaTynran)

Herwuagep, meaoutop
Y Memanaa kamuony xana 6up xce 6up neye udpoKcun uoHyHan
mypzan Gupuxsenep nernanep fen atanar. Hezusdepdun cyyda marxws
apuzendepu — menoutop: NaOH, KOH, Ba(OH):, . 6., KajraHjapsl
Cu(OH)z, Fe(OH)s x. 6. meruagep mem atanar.

Cyyna apuberes ke oTo Hauap spHred Heruajep cyy/a spHres Tya-
Aapra mieao4Topay TaacHp sTYYAOH ATLIHAT:

FeS04 + 2NaOH = Fe(OH)z + NazS0y

Amdorepmnr mernamep (ruApoxcHATep) — IMenouTop #aHa KHETo-
Tanap MeHeH PeakUMANANIKAH 3aTTap, AeMek Gynap Herusjep maHa Kic-
J0TaNAP/BIH KaCHETTePHE aIbIIl #YPYLIOT:

Zn(OH): & H2Zn0y; Al(OH), & H3AlO3;

Zn(OH): + HzS04=ZnS04 + 2H:0; Zn(OH): + 2KOH = K2Zn0: + H:0

Heruagep Mesen kucioranapist cyyia IPUIrEeHHHE 3Hapallla Malibl-
CBIHAH M'HPOKCHANCP Aell ataca GosloT:

AIOH), —» HAlO, 0, ppp
Herms O-ANOMUHWA M-EITIOMUHHA
KACNOTACHK KMCNOTACk!
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KenTupuiren MHCANTE OKIION (hopMyTack! GeITHCH3 KHCIOTAHBIR
IMOHPHKANBIK KYPAMEIH Taan aayyra 6omor.

Tyanap
@ Memanadun kamuony MeHen KUCAOMANbLE KAAdulkman myp2an Ou-
pukMenep Tyanap fen atamar. Hamme! kraccupEKanuara sIafkIK Ty3ap-
IBI: OPTO, KBIMKBLJA, HEM3AMK, KOII jKaHA KOMILIEKCTHK Tyamap [em
GesTymer.

Opro Tyagap — KHCJIOTAHLIH KYPAMBIHZATHI CYYTEKTHH aTOMACPY
MeTAJJ KAHA PHAPOKCHI PYINackl KHC/IIOTA KAJABITEl MEHEH OPYH aj-
Malnkaeja naija Gonor:

H:304 + Ca{OH):z = CaS04 + 2H20

CaS04 — Kansiuit cyNbhaTsl — KACIOTA KaagereiaeE SO — ara-
ABMNEIHAH KEJIHN YbIFAaT.

Kuruxsls Tysgap — KHCAOTAHBIH KYPaMbIHAATS! CYYTEKTHH ATOM/IO0-
pyuyH 6up Genyry MeTan MeHeH opyH anMalnnail kaarauga nafga Goa-
TOH TY3/ap:

H2804 + NaOH = NaHS0, + H:0

NaHS04 — marpmit ruapocynkdarst, srepfie KHCIOTA KaIIbITEIHIA
3KH cyyTek Ooaco, mucansl, NaH:PO4— HaTpHil ARrHApodochaTsl gem
aramar. Kueaora KaagsIreklHeIH BAAEHTTYYAYTY METAJ MeHeH OpYH al-
MallKaHi CYYTeKTHH caHbIHa DapaGap.

Hernsauk Ty3gap — HeH3HH KYPaMEIHATE] THAPOKCHI HOHAODY-
HYH O6Hp Geayry KHMCHIOTANBIK KaiJslK MeHeH TOJYHK ODYH AMMAINNai
Karad GEpHEMeIep:

Al(OH), + HCI = Al(OH):Cl + Hz0;
AJ(OH):Cl + HCI = AIOHCl: + Hz0.

Al(OH):Cl - amomuunii guraapoxcoxaopugu, AIOHCL: — amomuami
HAPOKCOXTIOPHAN Oen atanar. HerHsauk KaTHOHAVH BajeHTTYYIYTY
KHCI0TA Kalfsilhl MeHeH OpYH aJMallKaH MMAPOKCHIJHHE CAaHBIHA
GapaBap.

OpraErkansik aMec GHPHEMeICpINE HOMEHKIaTYpackiHa sLIANBIK
OPTO TY3AAPABI ATATANAA METANIAaH KHIIHH KHCAOTAJBIK KAJAJBIK aTa-
sat: NaCl — marpmit xaopugn, KaS04 — wanmit cynsdarss. Kerakein Tya-
fapAbl aTaraHfa MeTajlfjal KHiWH CYYTEKTHH METALT MeHeH 0pYH aj-
mammnarad 6up aTromy 60Jco «THApPO#, SKH aToMy Gosco — «AHTHADOS,
AHIAH KHAMH KHCHOTANBIK KAMAGIK aTajar. NaHS0, — marpuii ruapo-
cyabparet, KH:PO4 — kamuit qurusipodocdarst. Hernaauk Tysaapis! ata-
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raHja MeTLLIaH KHIHE 6Hp IUAPOKCHIH «FH/POKCO®, DKH MHAPOKCHI
rpynnack! Gosico « AMTHAPOKCO» AHAAH KHHNH KHCIOTANLIK KAJJBIK aTa-
JaT:

CuOHCI - skes ruaporcoxaopran, AIOHSO, — amomunnil ruapo-
kcocyashate:, AI(OH):Cl — anroMuHRR AHTHIPOKCOXAODHIN.

Kom ryspap. KypaMbIHAa 5KH MeTaa KATHOHY axa 6Mp KHcaoTa
Kanapre! 6osor. Kuraxein Tyafapisl HerHs MeneH HeHTpaijamTeIipeak
TY3JApABIH apanamMacs! Hafifia Goayn, aja spurMenu Gyyranasiprania
Kxom Tyagap aneigat. Mumcansr, NaHSOy + NHyOH — NaNH. 804 + H0.

Kour Tyafapas! s TY3AVE apajaliMackl KaTapsl Kapooro Golor.
Mucansr,

K:804 + Al2(804)a — KaAl:(S04)4 e KAI(S04):

KanuiR-aniomMuHui
Cynbgatsl

Meraali Ko TyafapAbIH K23 GHpIepH KOO FHAPATTHIK CYVHY Ko-

LIYT aJIbIN KpHeTanajamar. Mucansl, a4plk TAMTAp (KBACITAD):

KAI(S04):- 12H:0 — ranuii-amoMuauil cynsdars

KCr(804)z- 12H:z0 - ranmit-xpoM cynsdars! . 6.

Kommuexerur ryagap. KypaMuinga KOMIUTEKCTHE KaTHOHY ¥e KOM-
MIEKCTHK AHHORY Bap Koml TY3fap KOMILICKCTHK TY3jap fem aTanar.

Mucansi,
Kz[ PiCli], [Cu(NHa)s] S04
Kom tyagap menen KoMILTeKeTHE GHPHKMenepaRH afEIPMATRUTBIK-
Tapsl Gap. Kom Tyagap cyyaa spurenge sxu Galka MeTaNALIH KATHOHY-
Ha aHa KHC/I0Ta KaJJbIrbIHA YelHH TONYK AHCCOHATRANAHAT!

NHCr(S04): 2 NHy + Cr* + 2503'
A1 9MH KOMIUTEKCTHK TV3Jap CYY/a 9pHreH e KOMILTEKCTHE KATHOHTO
e KOMILTEKCTHEK AHMOHTO YelHH raHa AHCCONHAIIHAIAHAT:
Ko PtCli] 2 2K+ 4+ [PtC14]*;
[Cu(NHa),] 804 & [Cu(NHs)]* + S0%
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TAAPILIN AR TYET

I1.1-matauya

A/IBIH ATAILIITRL

Kucnoranap KucnoTanslx Kajigbik Tyanap
thopmyna | atameiusl | dopmysa | arvaneiusl | dhopMmymacer
HF NJIABHK F - thropEa NaF
HCI TY3 cl XJIODHL CaCl,
CH3COOH yECyC CH4C00™ amerar | Ca(CH;CO0O);
H.S KYRYPTTYY HS" rugpo- Al(HS)y
cyyTeK cyashuy
8% cynshHL Al,S,
HNO; 430TTYY NO; HHATPHT KNO,
HNO; asor NOj HHETpAT Ca(NO3),
H,CO, KeMYp HCOjy THAPOKAD- NaHCO,
6oHaT
co3” rapBosar | Al,(CO,),
H:80; | xyryprryy| HSO; k- | NaHSO;
duT
80 §' cynBdHT K:850,
H,50, KYKYPT HSO0, THADPO- Mg(HS0,).
cyJsthar
505 cynsdar Aly(80y)a
HPO, M-thoctop PO3 MeTatoc- KPO;
thar
H;PO, o-thoctop H,PO; nureapo- | Ca(H,PO,),
tochar
HPO, |rm ofoc- | Na;HPO,
PO, dochar | Cas(POy),
HCIO, XJ0p Clo; nepxnaopar| Ca{ClO,),
HCIO;4 XJIopar Clo,; XJlopar KClOy
HCIO, XIOPHT Clo, XJIOPHT NaClo,
HClO runoxmopur| ClO~ THIIOX.JIO- RbClO
PHT
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§ 3. Hernarn XHMHAABLIK 3aKOH0D

Asoragpo sakony

By:x saxon Aporanpo tapaGsinan 1871-xsinsr ausiiran: «Bupded
wapmma koromdopy Gapabap Gonzow ap mypdyy zasdapda Gupdei
candazet monexynanap Gonomn. ABOTapo 3aKOHYHAH 9KN MAAHMIYY
HATBIH®A KeJIHI Y6IraT:

1. Hopmanpyy maprra (t=0°C, P =1 amn) Mons Maccanapsi Go-
I0HYA HeCKHH afibpManasca ja, ap TYPAYY rasgapasis 1 mony bupaed
xememay (22,4 ) sanemer. Mucans,

1 momp Hz=2,016 2/mome = 22,4 a; 1moms =98 2ons ;

1 mone H0 =18 z/mons = 22,4 a; 1mons,,. = 58,52/mo0b .

2. Bupgeil kenemaory axu 6anIia rasiblH MACCA KATHIIIEL anapisIn
MOJIb MACCANAPEIABIA KaThilkiHa Gapabap.

My M 2.3
my M, +8)

At aMu GHD ras/IsIH MACCACHIHEIN SKMHTH PA3/ILIH MACCACKIHA BOJITOH
KATBIIEL My/M2 = p GHPHHYH Iasjbil SKHHEYH T43ra CalblITHIPMATYY
TBITBI3ALITE GoaToHAYKTaH, anga Mi/M: = p 6apabap Gonor. Byx dopmy-
JIaHBIH JKapAaMbl MEHEH MOJIb MACCACHI GeIriulYY, KeHIINpIIK I'a3 apKbl-
Nyy GeTHCH3 Ma3/ikIH MOJIE MACCACKIH TAall anyyra 607oT.

IIpakTHKa #Y3YHAS rasgapiLlE THICEISALITEIE CyyTeKKe daHa afara
KapaTa aHBIKTAIIAT:

My =2:pu,; My =29-p (2.4)
MaccaHbii jana SJHEPIUANLIN CAKTAIYY 3aKOHY

Bya sakom XVIII kstasivpsis opro wennuge M. B. JlomMomocos Tapa-
GLIHAH Ken cangaran TaxpLIAbATAPALL FKYPIY3YY APKELTYY ausLiran, By
GalixoonopaoH an TeMeRKY6it KOPYTYHAYTA KEeJNTeH: PeakiiHAra KaThil-
KaH 3aTTapabIn ip TH HATBLTAACKIAA Maiiga Gonrou npo-
AYKTYMADALH Maccaceina Gapabap.

Cog + Oz2ep —> COxypy
122 +322=44 ¢

XUMHANBIK PEAKIHAHBIE TeHAEMeCHH a3raHja 63apa apakerTe-
HULIYYTO KATHINKAH JATTAP/BIH AN/LIRA KOIral KodqDHIHEHTTED 3aT-
TAPABIH MACCACKIHBIH CAKTalyy 3aKOHVHA Hernmagenren. Kuilmmky
FKYPTY3YNTOH HINMHIL H3NIA6010PAYE Gap/IbiK TAPMAKTADE! 6V 3aKOH-
AYH TYYpPa SKeHIHTHH BIDACTAIl Kejle #aTaT.

Ken camparan rasphlitbamapibin meruanuje (Jlomorocon, Tece,
Maitep, enbyroasn, [I3Koyis) sHepruansn CAKTANYY 3aKOHY KaTbIN-
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ranran. 1840-x#. P. Maiiep sHepruAHLIH CAKTANYY 3AKOHYH TOMOHKYAoMH
aHBIKTATAH: 3HEPIHA KOKTOH Naiaa 6Gon6oHT KaHa HICH3 KOOIV KeT-
neiT. JHePrHAHLIH alpsIM TYpaepy 6up dopmacsinan skiman dopma-
CBIHA YKBHBAJEHTTHK KATHINITA 6T Geper.

XIX KBUIBIMABIE asnrbina YelfHH Macca yKaHa aHeprisa Oupe OHpHHEe
DafinaHBIIEl #0K 63 ANAbIEYa TYIOYHYKTEp Gonyn wenred. 1893-mbnst
I1. H. Jlebeges xaphHIKTHE GackiM xacoo KYGYIYIIVE avsll, KYH HypJa-
PHIHEIH MATePHANALIK KACHETKE 53 BHEH/HIHH AHBIKTATAH. A3BID THIHY
abanna Maccara 99 BonforoH TanaansE GapasK hopManapsl (aneKTp-Mar-
HHTTHE TepMelyynep, HYpiaaayy, doTonop . 6.) MarepHanjsik AyHHOHYH
TYpPAODY SKeHN JATIIIEH/H, MAcCA MeHeH 3HePrHA — MATePHAHLIH aXbIpa-
I'BIC, B34pA THITEIA GallTaHEIMTYY MYHO3AeMeJepY, MATEPUAHEL! IHEPrHs-
JlaH ayKBLIPATHIN K¢ SHEPIHAHLI MATEDPHA/IAH GOIYII KAPOO MYMKYH 3Mec.

1905-bunsr A, DifHmTeH Macca MeHeH JHEPrHAHLIH OPTOCYHJATKI
03apa GaLNAHBINTE TOMAHKY TeHfleMe MeHeH TYIOHAYpraH:

E = mc?, (2.5)

muiaga E — smeprus, m — macca, ¢ — Rapblk BULTaMABITSL, an 3,0-10° m/cex ra
GapaGap.

Ap rapgail XAMHEANBIK ODpOOeccTeple MAaCCAHEIE e3repynny bafixan-
BaranjsIKTaH MACCAHLIH CAKTANYY 3aKOHY TYYDA Jell 3CelTelNeT, al IMH
ANPONYE PeaKNUANap/la SHePrUA KaJHMKH XHMHAILIK DeARIAANADTa ca-
JBIITHIPrAaHAA 6Te Kell MHJUIHOH 3Ce ambIkya OeIYHreHAyKTOH Macca-
HEIH 93IepYIIy 3CKe AJIBIHAT.

Kypamarin TypykTYy/IyK 3aK0HY

1801-#. cdpanmys oxymymryyey JI. 7K. [Ipyer kon tampriitbansin
Hernaunaje TabUATTA Kes[elIKeH 3aTTApABL ap KAHJAl BIKMaTap MeHer
CHHTe3/ien DeMyIl AL, ANapALlH KYPaMBIH CAMBIITHIPAIN Ke/THI TOMOHKY
KOPYTYHAYTA KeareH: « Bepuaren xumuanuik 6MpHKMe KanTHI, Kaggai
BIKMA MeHEeH alsHTaHALITEIHA JRAHA TAPKAJTaH MepHHe Kapabacran
Kypamsl fAaitbiMa TYpYkTYY Gomors, 6. a. GHDHEMEHH TY3reH 3IeMeHT-
Tep esapa Gearmayy raHa caHABIK KaThINTApfa apakeTTeEHmer. Muca-
JIbl, ¥APATHUIBIIITA KO Ke3elIKeH KaillHaTMa TY3, Kalboui kapSonarsl
(Gop, Mmpamop) ».6. Menen naGopaTopHsALa aNLHTAH YIIYI 3J€ 3aTTAp-
ABIH KYpaMbIHja 349 Kapjaf adwipMa Gonboitr. TymTyx Asepuragarsi
makap (K,CO,) Meren xunosapasin (HgS) XuMAANEIK kypaMel Crb6Hp-
fers ke ABCTPANHANArEl Ke3[elllKeH olIo aje 3aTTAP/aH 39 aAllkIpMachl
Gonboiir. emer, kypaMel TYPYKTYY Bonronjon kuitug Gepunres GApHK-
MeHHH XHMHAJBIK KacHeTTepH Ja AafibiMa TYpyKTyy Gonor. Bya kopy-
TYHAY K35 OHD OPTaHHKANLIK 3aTTapra KoagouyabaiT, cefedn GupHEEMe-
HUH KYpaMBIHAATE! 3JIeMeHTTeDAHHE ATOMAVE KAThIITapsl Gupaeil Goaro-
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HY MEHEeH aJ 3aTTap KackeTTepH HOWHTA KecKHH allpipMatagsinIat. Af-
car, C,H O amnupuxansix GopMyma sTHI COMPTHHIHE (C,H,OH), arun
aupurna (CH,~0-CH,) eTpyxrypaisik dopmytanapsis feper. Byn axu
aar Kacuerrepy GoloNua KecKHH ABIPMATAHBIIIAT. DTHI COHPTH CVIOK-
T}'K, ny MeHeH YeKCH3 apaiamar, IJIEJ'ID‘-ITUP MEHCH ANKOTONATTaRALD
naita KelIAT, 871 OMH JUMeTH o MpH — I'as, cyyia spubelit, XUMUAILIK
KacHeTTepH GoloH4Ya CIUPTTEH KecKHH afBIPMATAHAT.

? Cypoonop maHa koHyTyynop

1. XMMUANBIK ANEMEHT, aTOMYK #aHa MOMNeKyNansik Macca, Monk kaHaan HoH-
ayktap?

2. BaneHTTyynyK ¥aHa oKMCcTeHyY Aapaxace! kanian TylwyHyktop? AnapasiH
anbipMachiH KOpCoTKYNO,

3. Tomouky kemypTextyy Gupukmenepgerw CO,, CH, CH,OH, CH,OH,
CH,COO0H, CH,0, HCOOH komypTexTHH BRNEHTTYYITYIYH #aHa OkMCTeHYY Aapana-
ChiH aHblkTarsina?

4. TemeHxy 3aTTapaarsi 2NeMeHTTEPAMH OKUCTEHYY AapasanapbiH aHbiKTa-
rena: Na,0, Na,0,, Fe,0,, SO,, 50,, CL0,, AlH,, HCI, Fe,(SO,),, FeS0,, K.Cr,0,,
NH,. NO

5. |-VIl rpynnagars! TeMeHKy anemeHTTepauH Li, Mg, Al, Si, P, S, Cl okcuane-
PMH KaHa anapra Tyypa KenreH ruipoKCUOOepUHUH HErWa e KMEnoTa Kataps! (hop-
MynanapbiH ®aarsina.

6. Hervague, kucnoTansik KaHa ampoTepans OKCHANepaMH XUMUANBIK KacueT-
TEpUH KOPCOTKOH peakuwAnapLl ¥airsina.

7. TomoHky kMcnoTanapfbl #aHa anapabiH KkanabikTapsiH anapansik aTankiw-
Tape! MeHeH atareina: HCI, HCIO, HCIO,, HCIO,, HCIO,, H,50,, H,50, HPO , H,PO,,
H,Cr,0,, HCN, HCNO,

8. TemoHky Tyanapas! knaccudmkaynanan, ararsina: AICL, AIOHCI,, A(OH),CI,
Ca,(PO,),, CaHPO,, Ca(H,PO,),, KCr(SO,),, K,[PICL].

9. TomeHKy ainaHsILTapALIH TEHAEMENEpUH Xa3rsina:

Ca — Ca0 —» Ca(OH),— Ca(NO,), —» Ca0 — Ca.

10. KypamsiH TypyKTYYNyK 3aKoHYHa, MEccaHbiH CakTanyy 3akoHy wasa Aso-
rafpo 3aKkoHyHa aHuikTama Gepriane.

11. K,0, KOH, KCI, KNO,, K,S0,, K,PO, 3aTTapbiHAark! KaniifuH maccansik
YAYLIYH BHBIKTArkina.

12. Tomokky 3aTrapra Tyypa kenred okcupneppm Tankeina: HNO,, HSO,,
H,PO,, Fe(OH),, Fe{OH),, HCIO, HCIO,, A{OH),, H,SI0,.

13. Temonky 3aTTapabH rpathukansix mopmynanapbm kopcoTkyno: ALO,,
AI(OH),, HNO,, H,PO,, H,S0,, H,S0,, CaSO,, CaHPO,, Ca(H,PO,},, Ca,(PO,),’
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1 zrhasa

AL XIMHIHBIH TEOPHIJBIK HETH3/IEPH

§ 1. ATOM-MOIEKYIAIBIE OKYY

Bapnelx aarTap arjiand apsl fenyaGered aH Maiina GenyKdenepieH —
atoMaopion (rpex. atomos — GoayuGec) TVpaT. ATOMHECTHKAHEIH OHYTYLITY
M. B. Jlomonocos, A. A. Jlasyaase, H. [Ipyver, JI. K. Beproanenns num-
MHIT OMPEKTEPHERH HATRIDRAck! Gonyn acenrtener. Kuitan Jlx. [laneTon
1803-1807-xeunapia TONTONNOH 3KCIEPHMEHTANABIR HAHA TEOPIAILIK
MATEPHAJIADE! MEHeH TONVKTAran, ATOM-MONTEKYIANEIK TEOPHAHBIH He-
ruary obonopy TeMeHKYIOp:

1. Ap Gup aneMeHT aHIAH ADEI KYPAMILIK GEJIYKTepre askeipabaran
21 Maiiga GeyKIeIeH — ATOMIOH TYpAar.

2. Bepuires 3aTTsl TY3reH KeHOKo! yaHa TaTaaa aToMzaop GHpH-
OHpHHe TOAYEK OKLIOLI, Maccanaps! Bupjeil GolaroHayKTal 3aTTapibiH
KYpaMbl TYPYKTVY BomoT.

3. Typayy aneMeHTTepAME aTOMAOPY 83apa APAKETTeHHIIHII TATALT
3ATTEI MAii1a KBLIAT, &7 3MH PeAKIHAHLIH HATEILKACKIHAA BHD 3JIeMEHTTHEH
aToMy DAITKA 2MeMeHTTHH aTOMVHA aiinana andaiir.

4. Menekeil atomop anjan apsl Genysaferen Bbenykuenep. Tataan
aTOMIOP TATAAJT 3ATTHIH 3H KHYHHE DOIYTY, ANApALL AXKEBIPATYY 47 3aTKa
TAaHIBIK KacHeTTep/HH oroAVIIYHA I KeJeT.

5. DKH e aHJIAH Kell 3JeMeHTTep/IHH aToM/I0pyHAH DEpHKMe Taiga
Bosco, anapbld aTOMAOPY 63apa KOREKe DYTYH caHjap KaTapelHAa Ka-
THILIBIIIAT.

ATOMAYH TATAANIBITET

Daerrpon. Bapaeik sarrap anjas apsl 0oayEGOroH 0T Maiina aToM-
MOPADH TYPradALrsl TVVPAIYy Keakaparap GH3IHMH 00PTo HeiliHEN Mea-
TIICPAeH TAPTHIT 6TKOH KEUTBIMLIH AKBIPBIHA HellHH OKYM CYPYIT KeJiIi.
By xesxkapalnTap MeHeH KaTap aToM TY3YIYLUIYHYH TaTaa  brslH Jaliie-
reH AKCTePHMEHTANIBIK QakThIIap TONToNIY.

XIX KpINBIMABIH OpPTO YeHHHeH falITal OKRYMYIOTYYIAp abackl cop-
AYPYAVI aNbIHTaH allHeK TYTYKTOP/ABH JIeKTp pa3paAfapslH OTKOPYIIYI
(1870-1879-s0x. Kpykce), kKatongon agoaro GarklTTajJrad Tepec 3apsi-
ayy GeayKueMepIYH — KAToA HYPIAPBIHAIHE arkiMbIH GafkaliKaH.

Karop mypnapein M3nnjeeHyH HaTeliikaceiEga Kpyke amapasia
TOMOHKY KACHETTePHH KODCOTKOH!
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1) KaTo HYPNAPE! TY3 CHIBLIKTYY TAPAITAHALIKTAR, ATADIBIH HONVH-
AATBL BYIOMAAPLIT KOIOKOCY SKPAHTE TYILOT, A1ap KHHeTHKAIbIK JHepris-
ra 93 GOJPOHAYVKTAR MOMYHIATEL eHILT Hepeedepan KbIiMBLIra KEATHPET;

2) 123 GHP 3aTTAPALIE GUIVOPECHEHTTHE MaPIK MLITAPYYCYH IapTTaiiT,
MHCATBI, BHare SefruIyy TTeBHa0PAYH SKPAHBIH AL QUIVODECIIEHIS;

3) KaTof HYPAAPBL TYTYKTYH KANTANAAPBINA YPYHTAH[AA, ajlapiasil
JHEprudcLInLi 6up Goayry MaphlK 9HeprUsickiHa alJaRaT, MaTHAT Taa-
JAcHIHAA OH VIOATA KBIHIIAAT.

1879-sp1abr OyN Tepe sapaanyy Geayktuenep Cromeiaun cyHymy
GowHYa 2reicnpondap et aTaaraH, Al A1eKTP 3apAALIHBIE MYMKYH G071~
TOH 3H KHYHHE GUPAMrIE ANel kypet, € = 1,610 kynou, Maccacst
m;= 9,11-10* r,

DNEKTPOHAYH 34PH/IET 0TO KHUMHE Tepe cal GoNToHAYKTAH, HINTOOre
BIHPAiTYy DONCYE YUYH ara Tepe aJeKTp 3apAALINBIE YeH GHpANTH KaTa-
pul € Geard wiifrapsiaran,

IIporon :xana neiTpon

[Iporonays GoayIIyH PANHOAKTHBAYYIYKTY H3WIAeeLoTy G1p Karap
TARPLIADATAP KOPCOTKOH, aNap IeKTpP TaflaacklHIAa Tepe Yioara Kblii-
manr. Maccacsr 1,67-10°* r, 6. a. anexTpoRAVHE MaccackiHan 1836 ace
HoH. OwenTun, cyyrekTun atomMy | opoton mama 1 ANEeKTPOHIOH TYD-
FaHARKTAH aHbIH Maccackl IPOTORAYH MaccacklHa fai Kerer. CyyrexTen
bBamka AMeMeHTTepaIH ATOMAOPYHYH Maccachkt ATAPALIH KYpaMbIHAATED
OPOTOH MeHEH 2IeKTPOHAOPAYH MaccalapbIHEIH cYMMAChIHAH YoH GosoT.
By aftetpyausiabieTsl 1920-KE10561 ATOMAVE KYDAMBIHAATH Heumpon fer
arairan Genykde Bap gen Goxomonpomty, TaspeiiGa HYsyHAe Dyn
Benyryenep — EeliTpougop Yensux (Anrams) Tapaberaan 1933-mu1nsr
ausnsl. Heittponays mana NPOTOHAVH MaccaJapsl [aapink GHpmei,
GHPOK HellTPOHIYH 3apAALI HOATE, NPOTOHAVKY +1, WIEKTPOHAVEY — 1re
Dapabap,

Pewrren nypaape: skana pagMoakTHEAYYAYR

B. Pentren kaTojl HYPIapeIHBIH KACHETTePHH H3HAACT KaThin, 1805-
JRBUIBL KaTOJ HYPIapnhl TYTYKTYH ailiHeruiie THIreH[e anjan Koare
KOPYHOOIeH HYPIADALIH Ybiraapsi Gailkan, atapas! X-HYpAAPLL el aTa-
rau. Byn aypaap oiexTp sKaHa MariuT ralaanapblHaa Kelimai6aiT, rag-
Aap/ibl HOHAGIUTYPAT, 0. a. X-HYPIAaPhl OTKOH I'a3 2JICKTP TOIVH OTKOPIYY
DoayIl kajtar, KUiHE agapast penmeen nypRapu gen atamrtsl. PeaTren
HYPJIApLIHBIH QULUITAHBIHAH DUP JKBUT OTKONAOH Kiiing A. Berkepens
(1896-346L1E1) YpAH TY3AAPE] PeRTIEH HYPJIAPE! CBIAKTYY KO3re KopyHOeres
HYPIAPABL MBIMZPYYTA MOHAOMAYY SKeMIUrHE Oalikaran. An uypiap ja
KAapa Karaara opoiroH (OTOINIACTHHKATA TAaK KANTHIPLUI, TYDAYY 3aTTap
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apKBUIYY Ty, abaHbl HoHgowiTypar. Bekkepenauu cyeymy GoioHda
M. Kwpn-Crnogosckan menes I1. Kopn pagroakTHBIyy saTTapasl Gemayy
BoloHYa TaxpeLibanapsin BamTaran. Kiline, oloHgoi aile ajle HYpIapisl
Topuil, paguiiiHE TYanapsl Ja Genyn usirapapsl fafikanras. 3ammapdii
repynlozon Hyprapde Goayn wweapyy Kacuemun anap paduoakmuedyyay,
an amu eadepyn paduoarmuedyy sammap den amoony cYHYII KbUIBIITKAH,
PapnoaxkTueayy 3aTTapaaH DOJYHYT YEIKKAH HYDJIApD MATHHT KaHa 2IeKTp
Tajlaacklifia KeIfIIa0y MeHeH, (JOTONJAcTHHKALA Y9 KADA TaKThI naijga
KBELIAT. BenyHyl ublKKal Hypjiap/bl KacHeTHHe Mapaia o-, [i-, y-nypaa-
pot den amawkan.

Y-HYDPAAPHI, 3eKTP TAZlaachlHIA 34 KAKKA KbIIIAiiaiT, peHTres Hyp-
JIAPE] CRIAKTYY 3apAJCk3 BoyKyde, AIeKTP-MarHITTHK TepMenyyiop 6oaroH-
AykTaH TeMupauH 30 cM KATMApPBIHAH Ja OTYI KeTeT.

(-Hyprapsl Tepe 3apAAAYY AAEKTPOHAOPAVH arsIMel, BUIAAMOBITED
SHAPBIK BLAAaMARITEHA (300000 icn /c) 6Gapabap.

W-HYPJApL OH 3apAnfairad benykdenepiayH arsiMer, 20000 cam/c
BLIAAM/BIK MEHEH TApallaT, 3aTTap MYHY JKeHHJ aje cHHEper. Kaasii-
astrel 0,1 Mm aMOMHHEHRI DIacTHHKACKIHAH oTe anbaliT. o-HYypAapsIHLIH
Maceacsl 4 m.a.0., aJl 3MH 3apaAsl +2 GoJaroH reaniiguE AgpocyHa bapa-
Gap Dosyrde, «f . PAIMoaKTHBIYYIYKTYH a4ELILIILL ATOMAYH TY3YTYIIYHYE
TATAANLITEH, ANAPALIH OH ¥aHA Tepe 3apAAJAIraH GelyKUYenepies Typ-
TaH[BITBIE JATHIIelH.

MeIHAH THIIKAPBl ATOM TY3YIYUIYHYH TAKTANBIIEl, AHBl MeHeH
BGaftnansimTyy Peaepgopa, Bop Teopuanapsr, Moanyu sakony, lefizentepr
mener JIyn-ae Bpoiins ToAyKToOMOpPY, AKBIPRIHAA KBAHT TEOPHACKIHBIH
Heruagepy KAJANBICBIHAH Me3rHIAHK 3aKOHAYH TVYPaibITbH BIPACTAI,
aHBl HATEKTHKANBIK-MATEPHATHCTTHR KOBKapAIITa 8T ¥oropky Guitui-
THETE KOTOpYI oaTypat. Taraa (H3HKANLIK-XHMEAIBIK IPOHEeccTepaIn
naiigaIaHyy MEHEH M#AaHbl 3JeMeHTTep aublisi, Men /e eeriti Mearui-
JIME CHCTEMACH! AKBIPEIHIAI TOAYVKTANYY A,

§ 2. AtoM TY3YJYUIYH TYMIYIZYPYYHY AJradksl TEOPHAIAD

Pesepdopyryn nuaneTapibik-IHHAMHKAIBIK TEOPHICH

Byn teopua 1911-buibl aublirai., Oay AYPrysred Kell Tampelii-
BanapsiHa ranuim, Peseppopa aToM TyayAynly TeopHACHIH TOMOHKYYO
Bagpgaran: «AToM OH 3ApAAAANTAH 3H KHYHHe BonyKde1eH — ANPOLOH
JKAHA AHBIH AfTaHACBIH/A ThIHEIMCHIZ AllTAHLIN KYPrOH Tepe 3apALIAT-
raH oH KHYHHE JNeKTPOHIoH Typar. OKyMyInTYY 6y MOAENIH KYH cHeTe-
MACHI CRIAKTYY KOPCOTKGH. AJT: ATOM 3/IeKTp KAKTAH HelTpaaayy, siaek-
TPOHAYH CaHbI AAPO 3apAfibita Gapabap, — lereH HETHATH HEHIBIHTEIKKA
KenreH. Bys TeopHAHBIE HernanH/e HINMPe KePEeKTYY HATHIIMA KeJIHID
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yeIraT: «fAApoRYH 3apANEl, IMEKTPOHIYH CANBI AJIeMEHTTHH KaTap Ho-
Mepuse Bapabaps . OIIeHTHI 3eMeHTTIH KaTap HOMepH OH TaH ATapibl
CAHAIl OTYY aMec, TECKePHCHHEYE, ATOMIVHE HeTHITH MYHO3IoMeCcy SKeHIH-
i Genarnayy Gonny. SIeMeHTTHH KaTtap HoMepH KiiinHuepaor 1913-muiner
Moann Tﬂpﬂﬁblﬁﬂﬁ MaTeMaTHEAJBIE TYDAO 3CCOTENHHHI YbIIaphIIran.

Peaepopa TeopHACBIHLIH KEMYHINKTEPH:

1. Pesepdiopa TeopH#CEl aTOMAVH TYPYKTYVIVIVH TYIOYHIYPE aaraf
amec. MHcanpl, 3AeKTPOH OH 3apAAIAATAH ANPOHYH Tereperusje aiia-
HBI 3KYPYY MEHeH ara TapThUIBIL, 3JeKTP-MATHUTTHR 0Hepruansl Hoayn
YRITaphINIG! Kepek ane. Mynyn HaTHiiKACKIHIA SICKTPOHAYHE SHEPIHACK
AKBIPBIHJIAN OTYDPYT asaiiMak ja, GopbopAoH HeTTesqy Kyd MeHeH, diek-
TPOHAVH AAPOro 3JeKTP-CTATHRANLIK TAPTHUIYY KYYYHYH OpTOCYHAATHl
TeHAemTHE Gy3yaMak. OmMoHAYKTAH GV TEHACIITHKTH CAKTAI KAkl
YHYH 3JIEKTDPOH VJaM AAPOro *aKkbsIHKE] opbuTara, aHan aps! aIeKTpMar-
HUTTHK DHEPrHAHEL JOTOTYY MEHeH, CIIHPaib TYPYHIS KbliMbLIgan oTy-
PV, aKBIPBIHAA AOPOTO TYIIYN KAABIIIE MyMKYH. Meingait Gonrongo
ATOM TYpVKcey3 BoNMOoK.

2. Pesephopll aTOMIOTY CBIZBIKTYY CHEKTpJepPAN TYLIYHAYPO anran
aMec. OTe BICBITEUITAH KATYY #alia CYVIOK 3aTTap 3JeKTP-MarHUTTHE ToJ-
KYH/ap/ibl BOMYN YRITAPYY MeHeH GHp TYTAL CIeKTPAepAn Haiifa KLkl
m1aT. AJ 9MH @Te BICHITEUITAH rasfgap — TYPAYY TYCTery, oprocy KapaHrbl-
JILIK MeHeH HeKTeJTeH, ChI3bIKTYY cllekTpiepan Gepuurer. Peaepdopanve
NuaHeTap/blE TeOPHACKIE OPKYHAOTYY MeHeH Bop aHBIH TYWIYHYKCYS Cy-
POONOPYHA 3001l TaByyra apaKeT ACATAH.

Bop Teopuscs

Hunrc Bop 1913-#E1161 aTOMIVE SAPOTYE MOAEIH MeHeH ¥aphIK-
ThIH KBAHTTBIK TEOPHACHIH OHPHETHDPYY APKBUIYY ATOM TYIVJIYIIY TEopHa-
CHIHA HOH CAJBIMBIH KOLIKOH.

HHaprIKTLH KBARTTAIK TEOPHUACKIHLIH HETHITH #o0b0N0pYH 3CKe A1LI1,
Bop aromMaye AAPOJAVE MOJEIME TY3YYI0 TOMOHKY #BIHBIHTEIKKA KeNreH:
«ATOMJOTY aNeKTPOHAYH 3HeprufAckl Gup Kansinrta Gonbocton, yarya-
TYKTYY, Bamxaya afitkanga guckpertyy Gonyn eareper. Oulongykran
ATOMI0 MEKTPOHAYH Kaajaran aHepreTHKANbIK afaikl fonbocToH axap-
ra 4YpPYKCaT GepuireH s rana 9HePreTHRAJBIK aban 6ogoT. Al aMH VpVE-
car Gepiires 6Mp PHePreTHKANLIK 0pOHTajlal OKHHYHCHHE BTKOHLO DI1eK-
TPOH BJICKTP-MATHUTTHE HYPAY CHHUPHI AAaT #Ke Oeyyn usirapats. Hia-
PBIKTHIN KBAHTTBIK TEOPHACLIHA BIMAMBIK 3MEKTPOHIO KO KACHET
myHeaayy. Kopoyexkyanyk Genyxse kaTapsl Maccacs 6ap, TOTKYH ChIAK-
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TYY, ¥aphlk HHTephepeRnnA, qudpakina KyGyIVIITAPBIE Nafiga KLUIAT.
AToM TY3yAYUIYH TYIIYHAYPYY Y2yi Bop e3 moctymarTapsiu (skofomopym)
naiiianansin, SAPOHYH Tereperuie ailanbll #YPreH 91eKTPOHAYH bUI-
JaM/LIIBIH, PAARYCYVH aHBIKTATAH.

Bop nocrynaTrapeIHbIH IMKH KapaMa-KaPUIBLILIKTAPEL TOMOHKYI0D:

— IocrynaTrap KiaccHKaNLIK MeXaHMKAHBIH ¥aHa 21eKTp-AHHA-
MHEAHBIH 38KOHI0OPYHYHE 9LIHBINE KO3KapalliTapslHa TOIYE oo Geprex
amec. Bysl sakonnop eTe KHYHHeKell TeT0M0p YIYH KOMLOHYJIraH JHaHA
ATOMAOTY JIEKTPOHID TAACHD 3TYYYY KYYTY CENTOs YIYH raHa majifnana-
HBLITAH.

— duexrpon 6Mp CTAHOHADALIK OpGHTANAH AKHEYN opOHTATA KAH-
HalblK TE3[HK MeHeH oTce Aa 3JeKTPOHAVH oprofory abansl Deirncms
Boiiion kanran. Metugail yaypaa s1eKTpon GAIITANKEL aHA AKBIPKED
OpOHTANAPALIE OPTOCYHMA BHP abaljbl cO3cY3 35JIelIH Kepek aje.

— CYYTeK aTOMYHYH CIeKTPHH/ErH HYPIaphiHbEIHE HETEHCHBIYYIYTY
aMHe YIYH Gup/eil SMECTHTH TYLIYHYKCY3 KAMTAH.

— Bop TeopuAck XMMHANBIK GaiilaHBINTADAL CAHABIK JHATBIHAH
TYUIYHAYPYYA® TOAVE 3Koon Depe anrag sMec.

Apritbiarencran aiftraria, Bop TeopHACH KapaTEUTBIIITATEL BT6 YoK
TeONOPAYH — MaKpo GeyKYonepayH 3akoHAOPYH, 9H KNIHHeKel Tenonop-
ro, MEKpoBeyKHenepre — aToM, 2IeKTPOH, (hoToH #.6. TY3AeH-TYa Kongo-
Hyyra Goaboit TypraubIrsis kepeorty. Harerizxana MukpoGenysdenspre
BUIAIBIKTANTAH #aHb! DHIMKATEE TeOPHAHLIH HIITETHI YEITHIIEIHA 00 hek-
THBIYY IIAPTTAD TY3YJIIY.

Keanr T [ HEIH KaJLINT 1

KBasTThiK MEXAHHKA JeTeH HIIM aTOM TY3YJYILIY TeOPHACHIHAH ATEIH-
TaH KaHBl MAATEIMATTAP MeHeH TONYRTAnAs. Adcak, 1924-s#einsr dhpan-
nya okyMymryyey Jlyu-ge-Bpoitms dorongop raga KopoyeRYIATEIK-ToM-
KYHAYE Kolll KacHeTke 32 GonfocTon, anekTpoRAoD Aa ymyEIail ale akn
KacHeTKe 33 sKeHAMrHH Genrnnen, 1927-sxeinel Tampeiitba TYpyEDe ga-
JHJIere .

DJeKTPOHAYH KOPIYCKYIaiblK KaCHETH aHbIH GYTYH Hepee KaTapsi;
3aTKa TAACHP STKEHJUIMHJE, AT BMH TONKVHAVK KaCHeTH aHbiH qudpak-
uA, HETephepenys KyGynyiIyna qyymap GoyiyHaa, KBARTTAD TeopHs-
ChIH OPKYHAOTYY MeHeH Ae-Bpoilns anekTpoHIVH TONKYH TYPYHAe Kbiii-
MBLI/IAl TYPrafBITEIH AHa OUI0N TONKYHAYE Y3YBAYTYE 3celTeedy TeH-
[eMEeHH CYHYINTAraH.

HAesuncon menen Iaepsep 1927-3bUInl Taspaiitta TYDYHAD 2IeK-
TPOH/IYH TOAKYH SKeHAHUIMH KOPCOTYI, aJeKTPORAVH Toby Audpakums-
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JIBIK, HATephepeHIHAIBIK aibekTTepAn Oepe TYPraHgBITEIH JATHALereH
JHAHA BeKTPOHAYH TONKYHYVHYH Y3VHAVIVH aHBIKTATAH.

Tefizenbepr gaibsiHensasirsl, Knitnadepass B, lefiaenfepr anext-
POHAYH KEIMBIIE TYYVDAIVY KOMIYMYa TYIIYHYKTY — AaiblHCHI3ILIKTRIH
NpUHIHOMHE Kiiinpred. AJ DpHHIMIIKe bUtalisic Gupaek ane vBAKBITTRIE
HHHH/E 3JeKTPOHAYH abanblH KaHA HMIVIBCYH, BLIJaMALITEIH HaHa
IHEPIHACKIH AHBIKTooro GonboliT fen scenTered.

KpaHT MexaHHKACBIHBIH KO3Kapallkl GowHa, 0pHHTAHBI Meilk i -
TErH Y4 @JIHOMAYY KeaeMaery o0bekT chlAKTYY Kapooro Goaot. Snporys
TerepertHAe AMeKTPOHAYE GONYY BIKTHIMAIIBIIBIH MelKUHNKTern KooK
C)ePATBIK A ChIMAT 3JeCTeTYy KepeK. ANBIHTAH Gyl MOLENL 2.0eK M poH-
dyw Gyaym gen aTtanar.

Meiagait cepaibik [MAPALIH OPAVHA HAEKTPOH O3YHYH VOAKTHICKI-
el 90% HHE eTkepe TYpraH ANPOHYH TereperdHfery ueitpemy wmitmm,
ANEKTPORAYE BYAYTTYE mannet aaecud (3.1-cyper, §) maHa kenemayx
Gurypans kepcetyyre Gosor (3.1-cyper, 6).

B

3.1-cypor. BnekTpoHayk BynyTTyH Ty3ynyusy.

§ 3. Kpanr TeopHsACEIHBIH Herusru xoboaopy.
Kpanrreik cangap

A3JBIPKB YIYP/a KBAHTTHIK XHEMHAHBIH Ke3KapaImsl GOWHYA ATOM-
AOTY AACKTPORNOPAYVH KLINMBIIBL jkaHa abafibl TOPT KBAHTTHEIK CAH e
Gonboco TEPT HapaMeTP APKBLIYY TYIOHTYJIAT.

Bamksl KBARTTBIE CaH — N1, MICKTPOHAYH SHEPrUACKH }aHA AHEIH
AAPOJOH KAHRYAIBIK apaiblKTa KBITMBLIAAL #YPronyn KopeoteT. Bauknt
KBAHTTBIK CAHABIH GeArHayy DHp MaaHMCHEIErH MIeRTPORLOPAYHE A6ATEI
SHEPTETHRANLIK ACHI23] flell ATajlaT ¥AHA aNap J4THIH TAMTATADEL Me-
HeH Genrmnerer: n =1, 2, 3, 4, 5, 6, 7 e sHepreTHKANBIK AeHTa97-
mep- K, L, M, N, 0, P, Q.
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Bamib! KBAHTTHIK CAHABIH MaaHHCH ME3THJIIHH Karap HOMepHHE
BGapabap.

OpOHTAAIBK KBAHTTRIK cal — [ aTOMAVK opOHTANIEH GopMachkid
AHBIKTAIT. OpOHTANABIK KBaHTTEIK call [ = n —1 fen acentennunm, «0»
nen «n—1s re weliMHEKM caEAApABl KaMTEIAT. OpOHTANALIK KBAHTTBIK
caH/ibiH ap 6PN 03yHO THeleayy GoaroH opGHTANIBIK (JopMAara 59 KaHa
KHUHHeKell TaTLH TaMragapsl MeHed GeruneHer;

DHepreTHKAIBIK

AeHraan n = 1 2 3 4

ATtoMayk 1

opbutangap | = 0 0,1 0,1, 2 0,1,2 3
| s s P s, p, d S.p_d,f[

Bamks! KBaHTTEIK CAHOBIH KaHail rana MaaaucH GonbocyH opbn-
TAJABIK KBAaHTTHIK CaH/bIH ap GMp caH MaaHHCH [ailIMa @3yHe THe-
menyy Gonron GopMaHBI ANBII HYDOT:

Artomayk | = 0 1 2 3

opbuTangap s P d f

Mpinaa s — aTOMAVE opGHTANIap — map GopMackiEaa, p — FragTels,
d mana f — tataan ¢purypanap (3.2-cyper).

Ap 6Hp AeHraaners aToMAYE opbHTANNAp THELIedYY Hudpanap Me-
nen Genrmnener. Mucaner, 1s, n = lre raaugsix, 25 meHen 2p n = 2re
Tyypa Keder. OmenTHn aToMayk opfutangapasia ap 6up ,neuraan,nem
CaHBIH TAKTAN YRITYYTa bomoT:

z
s
z v & y
ol g
7
e, e,
P,

3.2-cyper. s-, p- aTomgyk opBuTanaapbiHeiH gop pbl
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1s 2s 2p 3s 3p 3d 4s dp 4d 41

) ) ) )

Hloropyaa xepcetynreneii, GHPHHEYN AeHraanie GUpP ATOMIVE op-
Gutan (AQ), skmmpunge — oxu (2s2p), yuymuyme — yu (3s, 3p, 3d),
TepTYRYYAe — TepT (48, 4p, 4d, 4f) AO Hap. OmongykTad cyperre
KepeoTY/IreH AeHraaniepan Gelruierel MapeiM aftianaiapasid KaJabIH-
ABIKTAPBI 4P TYPAYYYe BOJ0T Gem TYUIYHYY Kepek.

MaruuTTHK KEAHTTBIK CalH — M, ATOMAYE OPOHTANILIE Meil KIHInK-
TEr MATHHTTHK 3Ke 3JIeKTp TAJAacklHA KapaTa »kalirallkaH abafibid
KepceTeT. AN 6T Te3 e3repyy MeHeH opBHTANALIK KBAHTTEIK CAHIBIH
Gapablk OH #aHa Tepe MaaHHUIeprHe 22 BoJoT:

m=+l, 0, -1

drepiie MarEUTTHK KBAHTTHIK CAHABIH ap 6Mp MaaHHCHH TOPT Gypu-
TYE thurypa — aveiika (] apreinyy Genruieces, anfa s aToMAyE opGHTa-
Aa 6up, p aa — y4, d pa — Benr, [ re - xern Adeiika (ya4a) Gonopys oMol
ane Guayyre Gomor:

1=0 1 2 3
5 p d f
m =0 +1,0, -1 +2, +1, 0, -1, -2 +3, +2, +1, 0, -1, -2, -3

Ap Bup aToMAyK opGHTANILIH AueiiKalapblHBIH CaHBIHA JKapaia
MellKHH/UKTe 0310PYHO THemenyy 6onron dopmanapst Gojot.

Cnuuank KBaHTTBIE can — S.

Counauy KBaHTTBIK CaH JIeKTPOHAYH MeHUHK MAPHUTTHE MOMEH-
THH KOPCOTOT. AJl NeKTPOHAYH 03 OTVHYH Terepernue sKapbiy allianyy
KRIAMBIAEL Boayn caHanaT (KoMOAcTeii sefecHH alecTeTkuae). COmE-
AHE KBAHTTHIK CAH KapaMa-Kapiosl GATBITTANMAH KK TaHa MaaHHTe 99

1 1 =
BonrouaykTan: S = + 3 T3 AHBATOMJYEK OpBHTANJAPAArs] AueiKa-
Japaa aframTsIpyyAa [} skebenepn Menen Genrnaeiibua. Bup atomayk
OPOHTANEIE H4efiKackIHAATEl 0D GarsITTarsl sebe MelcH KOPCOTYIraH
ANEKTPOHAYH aGalbli OIION 3NeKTPOHAYH TOPT KBAHTTBIK caNbIHA Gapa-
Bap men TymyHebys.
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§ 4. Aromoyk opdMTAIIADABIH TOJATYPYIYIIL HPETH.
[Ipunounrep mauna apemxenaep

Aoropyna M3 Manrela siAeKTpoRy Hap CYVTEK ATOMYHYH TYSYIYIIYH
GanHfaral MojleJjiep MeHeH TAAHBIITEIK. IMH CYVTEK aTOMYHYH TYSYTYIIYH
MYHO[00r'0 HIUTEIUI YbIKKaH TEOPHANIBIK KO3KAPAUITADALL KOl 2IeKT-
POHAYY ATOMAOPAY cYpeTTeers kKoiiouyn kepeny. CyyTek aToOMYHYH
TYSYAYMIYHASY HerHsrs TYMIYHYKTOP — ASHIaaJ, aToMAVK opBuTan Kem
JIEKTPOHAYY ATOMAYH TYIYIYUIYH CYPOTTOOO KOJJOHYAAT. A TYIYT op-
OuTanapbid MeIKHHANKTEr (hopMaiapsl 1a CYYTeKTHEREILH Jen anel-
#ar. Ken aiexTpouaAyy aToMIVHE 3/IeKTPOHAOPY SHePreTHKANBIK JeHraa-
fepie aToMAYVE opOHTANAAPABIH 3HEPTHANADBIHEIH 3KOropyIanlsl Gol0HYa
safirauart,

Bup ase 9HePreTHKAJIBIK JEHT93/1e ATOMIVHE Bap/BIK JJIeK TPOHIoPY
safiramsiier MyMrEyH omec. OIIOHAVKTAH ATOMIYH SHEPreTHKANBIK NeH-
ragflepHHEMHE 3NeKTPOHIOP MeHeH TOJYY HpeTH OHp KaH4a NPHHIHOTEpre
#aHa speskenepre Gam mifer.

ITaymt npuEI

[Maynu aToMAVK COSKTPACPAN AHATHINOOHYH HeTHIHH/E ¥AHA Mes-
THJIAE CHETeMajla s/leMeHTTep/ i #alranikan HPeTHH 3CKe AR, 03YHYH
TRIEOY CaNVY NPHHINOHNE GopMyIHpOBKATATAH: 4ATOMAOTY OHp ATOMIVE
opbuTanga GAPIBIK TOPT KEAHTTRIK CaHbl GHpIeit 6OroH KK INEKTPONH-
AyH Goaymy MYMEYH aMecs. Byl npHHEIUNKe sinalisik Gup adefikaga aku
COMHACPH KapaMa-Kapllsl 3JeKTpoHgop saltramar, 6.a. COREANK KBAHT-

1 1
ThIK caujapsl s Genrujgepn MeHeH alfblpMasnaHar (+ Emaua— -2-). Mera-

mail yaypla Kanrad Y4 KBAaHTTHIK caH 3KH 3MeKTPOH yIyH bupgeil Gonymy
MYMEYH:

[#]. [ff]=e [fH]
myypa, myypa amec

Bup opfutangarsl KapaMa-Kaplosl cOMHAYY 5KH 3MeKTPOH Myn-
muawkan fgen atanat. JleMek, aToMA0 3JeKTPOHAOPAYH caEkl Ko Goaco,
aJlap 9HeprufAcklHa apaia 6aurka opiNTANIADAAH OPYH AJIAT.

[Maynu npunnubug ToMOHELETYYe #oHekell TYLIyEYYre GosoT.

Mucansl, 1s aToMIyK opBuTanra Y4 9IeKTPOH MAMTALIBIT Kalbl

neiinuk: | 1t
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=

Bupurun (f )~ onexrpoR yuyH: n=1,1=0, m=0,s =+

1
Dxumun () - osexrpor yuym:in=1,1=0,m =0, s = 74

1
Yeuyauy (f} - anexrporfo: n=1,1=0, m=0, s =+ 5
Hexer, GHPHEYN MaHa YIYHYY IeKTPOHJOPAYH Bapasik TOPT KBAHT-
THIK canfapel 6apatap Goayn KaaMak. An sy GHPHHYE KaHa JKHHYH
3JIeKTPOHAOP YIYH Y4 KBARTTBIH caHfapk! Gupaeil, GUpok anap TopTYHUY
KBAHTTBIK CAH/ILIH MaaHMIepH O0OHYA allblpMaIaHBII TYpyOIAT.

Mayaw npusnutn n = 2aes KUiMEKY 94 CHIPTKEL KBAHTTRIK JAeHT300-
nepae 8aen ambik anexTpol Goaboilt feren yexToo MeHeH TOIYKTAlaT.
Ap bup suefikara 2 raEa sIeKTPoH GaTKAHALIKTAR NI KAJITAH MaaHUIEDH-
He BUIAABIK 2TeKTPORACP — ME3rHJfers afeMeHTTePARE canst — 2n dop-
MYJIaChl APKBIIVY aHBIKTANAT:

n=1-2snement; n = 2~ 8 aneMenT
n =3 — 18 anement; n = 4 — 32 anemenr x. 6.

DneMeHTTEPANH KATAD HOMEPH YoHO{roH caifkll opGHTANTapALIH Ke-
3CKTEIH JIEKTPOH MeHeH TONTYPYAVIILY 6Te 43 dHePriuAHEH IPHHINOHEe
bUIafisik muke amar. Jemek, GUPUHYM HPeTTe a3 SHEePTHAIVY Gelll aToM-
AVE opbutan TonTypyayiny xepex. Mueanst, 1s, 2s2p, 3s3p, kuinnky
3d menen 4sTun kafichIHBICH! GUPHHYH TOATYDPYVIAT Jered o6 BEKTHBAYY
cypoo Tyyaar. Cebefi TOPTYHYY KBAHTTHIK JAeHTDaJIeH (n=4) GamTamn
opBHTANApARIE SHePrUAIApLIHLIH Kebeityy uperm Gyaynar. Ancax,
TOPTYHYY [eHTaaNAHE 45-0pGHTAABIHBIH 3HePIHACK!, YUYHTY KBAHTTHIK
AeHraanans 3d-opOHTANBIHLIE sHepruschHEAH a3 Goxor. OmoHIyKTaR
anray 4s-o0pOUTalbl BIEKTPOHIOP MeHeH TONTOHI0H KHitHA rana 3d-op-
Burangap rosio bamrraitr. Drepae MpmEgail 6onboronae kammit d-anement-
TEPAHH KATAPLIHA KHPHI KajJMaK /3, Me3rHIARK CHCTEMAHBIH AAIBL
CTPYRTYPack! DyayaMak. AToMIVE opfuTailap/blH SHeprHANADLIHLIE a3a-
iibist Knewxosckinil speskecy apKeLIVY TOAYKTamaT,

T'ynn spemecn

sAnomdyn mypyrxmyy abatvina 6up amondyx opfumanrda opyn
axzan anexmpondyn cnundepunun abeoTIOMmmyr CyMMAIAPLHLIH MaK-
cumardyy MaaKucu myypa Keen.

Opesxere pualiblK, GepuireH opbUTAIAADAA HTEKTPOHIOP MEHCH TO-
JIYY NpolleccHie alap MYMEYH Goco MyNTamnail Maiksl Kanyyra apa-
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KeTTeHHIeT, 6. a. Gepnaren JeHrasijiers ajJeKTpOHA0PAYH COHHIePHHAE
cyMMach! MakcUManayy Goayyra ymryaar. MyHEVE cefefH KM JIeKTPOR
Gap opBuTanga RYPreHgery aleKTP-CTATHKAIBIK 03apa TYPTYIYY Ky4Tepy,
KM 3JeKTPOH 5KH opfuTasja BMpjeH ailjaHblll KYProEYHO Kaparasga
xon Gosor. JleHrsangers sHepreAckl a3 opbHTAIEIH CAHBl JKETHIICH3
BGonrosjo rana 31eKTPOHAOP Apracki3flal KynTamat. MeIHAa aKH aJek-
TporAYY Bup 6yayT nafina Gosyn, aEBIH CIMHEH Hejre bapabap bojaoT.

ATOM, HOHIOP #aHa MOJNeRYIatapibl H3HIOO0HYE HATHIHAKACKIHIA
IHEePTeTHKAIBIK JeHraaIenep iUt 6ap/abli opbuTaIapEl AYTITAIIKAH Yo
FANKL TERTPOHJIOD MEHEeH TOJATOH abajijapkl TYPYETYY aban Gonopy
AHBIKTANrAH,

Pyun speskecHH TYIIYHYY Y9YH, KOMYPTEK ATOMVHYH TY3YaylIyHe
1s*2s"3p* TeMOHKY Y4 CXeMa TYYPa KeiMeK el AHATHIJAEN Kopeiy:

ML T I RT|
D[] 2 [u] 3 ]
2s? 2p? 2s? 2p? 2s* 2p*
myypa amec myypa myypa amec

I'yrg spesceciHe LUIANBIK GHPHHYH jKala Y4YHYY cXeMaJarkl 3Iek-

1 1
TPOHAOPAYI CONNACPHERH abcoMIOTTYR CYMMaiapsl [*‘ E] + [‘ E] -

1 3
a1 MM DKMHYI cXeMa DoIHYa MAKCHMATAYY [* E] + ["‘ ;] =1 MaaHn-

re 23 Gomor. OmMoHAYKTAH KeMYPTeK aTOMYHYH TY3YIYIIYH SKHHYE cXeMa
APKBLIYY CYPOTTON KepeeTyy TVypa Golot.

§ 5. 1. H. MengeneeBIus Me3rmiIHE 3aKOHY kaHa
:)J'](‘Mi.‘ll'l“l‘epﬂﬂﬂ MEIrHIIHKE CHCTeMACED

. H. Mengenees aukan Me3rHAAHK 3aK0H aHa aj TY3IeH 3JeMeHT-
TepPAHH MEITHAANE CHOTEMACK] 3/ICMEHTTEDANE ONpHKMeTepPHERH Taiila
Gonyy mWAPTTaphlH KaHa KacHeTTePHH H3H/L06[e, 3ATTADABIH HUKH
TYSYAYUIY MOHYHAOTY OKYVHY aH[aH apkl 00p4YTYYAe Y0H polb oiiHody,
XUMHAAA ¥aHb! J0OPAYH GaMITATBIIIE G0y,

XHMUANRIE /IeMEeHTTepARH, AMADALIH GHPHKMeleDHARE KacHeTTe-
PHHIH ME3THIANK 03TOPYIIYH TepeH YarslIIBIPBII TYINYHAYPreH 0y 3a-
KOH DJIEMEHTTePANH (HHINKA-XHUMUAILIK KacHEeTTepH, ANapALIH ATOMY-
HYH TY3YIYOIY JKOHYHAOrY HIMMHI MAATBIMATTAPALL HpeTKe KeJITHPHII,
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a TYIYIT 3KaHB! GHPHKMEICDIHE KACHeTTEePHH aNAbIHANA ANTYYTA MyMEYHIVE
Bepmm.

JI.H. Megjiesiees aieMeHTTEPAH CHCTeMAara KelTHDPYYAS aTOMAVE
MaccaHbl Heru3 Kelibin, Gaapbiiad Mypia otiton Keane Genrinyy boaron
63 asleMeHTTIH ap OHPHH O3YHY6 KAPTOMKAJIAPTa A3k, aJapael aToM-
AVE MaccalapblHbIH WoHolomy 0oHHYA YITYJATYKCY3 KaTapra saii-
ramreiprag. Byn rafnnnans! Kapan oTypyi, kaa 6Mp aleMeRTTepIHE
aTOMJVK MaccalapbelHBIH TYYpa sMec SKeHAMIHH Oalirailt, xas OHp-
JIEPHH (MHCANBl, HOQ) XMMHAMBIK KacHeTTepiie Mapama Kaiiramrel-
paT. DAeMeHTTepAHH cHCTeMachlHBIH BHpUHYN BapuadTeiH 1869-mbl-
net 1. K. Mengenees KOpYHYKTYY OKYMYyWITyyJgapra :kubepun, angas
KHITHH OpYC XHMHATBIK KOOMYHYH 3acefjaHHeciijle OHIIHPYY sacaiit.
II. M. MengeneeB HH Meari/IIHK 3aKoHVHYH HerHarn ;xobolopy TeMoH-
RYJOp 3Je:

1) aToMayk MaccatapelHEIH YoHoRIIY Gol0HYa #allaITEIpEIITa
3JIeMEeHTTepANH KacleTTepH Mesriijlyy earoper;

2) 3neMeHTTHH aTOMAYE MACCACHIHBIH OUIMOMY AHBIH MYHBAYH aHLIK-
TafT,;

3) MapaTEUIBIIITA KOl TAPANTaH 3MeMeHTTeD/IHH ATOMIVE Maccaiapst
KHYIHE G0V KacHeTTEpH KECKHH 83ropaT, Gy1ap assiprb! Mesrii gy Tab-
JTHIAJArE! GHPUEYH Y4 Me3TIUIHE 2JIeMeHTTepH;

4) parst auslna anex, GeJIrMeH3 IeMEeHTTePANH aublIbIIBl KYTYIOT;

5) aneMenTTHE anamorgopy Genrmmyy Goseo, ANBIH ATOMIVE Macca-
CBIHBIH Cal/ibIK MAAHNCHH TAKTAIl, OHooro GooT;

6) aneMenTTEpINE ATOMIVE MACCANAPRIHLIN oxdeMIepy GooHYa atap-
ABbIH K23 61p aHAMOTOOPYH auMyyra mapt Gap.

1869-meunst smaperanaaran [, W, MengeneeBIME MeariIMK cicTe-
MACKIHBIH TAONNIACKIH/A 01001 Keade GelTHCHS 3MeMeHTTepre GOl opyHE
KaJTRIPHIN KeTked. Mucansl, Gapasik Genrinepyn 601009 KpeMERATNE
AcTBIHAH OPYH aja TYpral aneMent (A = 72) omon yiakra Gearuena ane,
OUIOHJIYKTAH aJl opyHAY G0Ll KaATRIPEIL, & SMeMEeHTTH «KACHIHITHIT
Ael WapTTyYy atan Koiirow. Byn ceiarTyy Golll opyHAapAs: om0 vHaKTa
aqblIa ajlek GHp KaTap alleMeHTTepre KaiTeipfacTan, afpeIMAapLINLIE
KacHeTTepHH aafblHaa allTKAH: «IKacHAHmuils — repaanuit (A = 72),
saxabop» — ckananii (A = 44), saxaamoMuaniis — ranaui (A = 68).

Bearncia aneMeHTTHE, MHCATE, FePMaHHIINE KacHeTTePIH alAbIH
ana aittyy yuyn JI. H. Mengenees aubin :oropy sKaHa TOMOH *KarBIIA
AHrAUIKAH KPeMHIH MeHeH Kasail aleMeHTTepHENH TaHa aMec, azap-
ALIH OH AKTATE iocdiop, MBEIUBAK, CYPEMAHLIH ¥AaHA ATAPABIE GHpHK-
MeNepHHEH KacHeTTepHH scke anran. Kacnerrepy anasinana aiTeinran
Y4 astementT: 1875-meinel Jlekox ge Byaboapan (@panmus) ranmmi-
au - sxaamioMunuiny, 1879wt Jlape Hunscon (Ilsennn) cranmmii-

45



an - axabopay; 1896-#ei1s Bunknep (CepManua) repManmiiay — skaci-
nunuian ausim, J1. M. Mengeneesnun anjsiHana afiTKauAapEIH TOIYE
BIPACTAIIKAH.

I. W. Menjeneer 03yHYH Me3IHIARK TAGIHIACKH TY3YII ®aTKAHAA
KON 31eMEeHTTeDARE aTOMAYK MaccalapslH TakTan, GHp KATaphIHA OH-
Aoo Kupraared. Mucansl, omoa Mearmifers kabui anslEran XpoMIVE
HOTOPKY OKCHIMHHE BAMEHTTYYAYryH STed 6ra oHgon, ansid Gearmnyy
axBHBANenTH (I =8,066) GooHva xabkii anblHIAH TYYDA SMEC ATOMIVE
MaccackIHBIH (A =35 - 8,66=43,30 u. a. 6.) op/iyHa XPOMAYH TYVPa aTOMAVE
MACCACHIHEIH MaaHHCHH (A, =6-8,66=51,96 m.0.0.) kuprusren. Owmon-
noit one nuauiigun sksuBatenTH 38,5 BanenTTYYAYTY 2, HeMex, aATOM-
nyx maccacel 7Tre Bapabap gen kabbin anblHran, angait Goco, a1 MBI-
ek (A, =75) meren cenesjius (A, =79) opTocyHaH opyH amyy Kepek
anie. Bupok REARIIHE KacHeTTepH MBIULAK MeHeH Ce/leHIHH KacHeTTe-
pHEE TAKEIP MKaKBIEAabaransIkTaH, HEAHAIHE KacHeTTepHH Kaiipagan
KAPAI YBITEIN, AHLIH BATEHTTYYAYTY 3Kke bapabap, geMer, aTOMAYK Mac-
cackl 114,8 m. a. 6. bapaGap fen TakTam, aHbl MEarUIAHE CHCTEMAHEIH
[T rpynmacelHAATE! A3BIPKET ATEII TYPTAH OPAYHA *KalrallTEIpraH.

OmenTun Mearsnank saxon JI. M. Menjenieesre 6up Karap aneMent-
TEP/AIH 33/IereH OpAYH, ATOMAVE Maccalaphli yKaHa KeIYKbLITeR GoloHYa
BANCHTTYYAYKTOPYH TAKTAN OHJoOr0 MYMKYHAYK Geprem (Be, Cl, V, Cr,
In, Th, La, U s. 6.). Myay MeHeH katap aj 6Hp Hede aleMeHTTeDIHH
KACHETTEPHH aljblHaNa aHTEII, ATAPra MesrHIAHK cCHCTeMajla OPYH Kaa-
Teipras (Sc, Ge, Ga, Te, Re, Po, Ra, Ac, Pa k. 6.). Byn ¢axteunap
respanayy oxymymryy [I. H. Mengenees aukas MesrHIJHK 3aKoH —
HAPATLIIBIITEIH KOl 3aKOHYeHeMIYYIYKTOPYH MYHHe KAMTLITAH Tafu-
I'bIl JRANNB] 3AK0OH 3KEHANIHE JanuaeiT.

J. H. MenjeneeBHH Me3THITHE 3aK0HY

KaparTbUIBIITEIN AKANIIE] 3AKOHYH TYIOHAVPraH YIyVy HAMMEI aqbt-
ABIIITEIE HaThliixack! Gonron Mearuamux sakorro JI. M. Mergenees eay
MBIEAAll aubIkTAMa Depren: weHoKol sammap ¥xana arapdoik Gupurie-
JNEPUNHUN Kacuemmepu anemenmmepoun amomadyix Maccanaps HbLH 6CyuLyHe
Meszundyy vesxapanduasicma forom.

Mesrunany cHCTeMafarel aaeMeHTTepAnE OpPYH anyy HpeTHHIe 3a-
KOHJIOH K33 OHp YeTTeonop Gap sae. Mucansl, aTOMIVE Maccachkl KHYH-
paak Gonco ga [I. M. Menneneer HEKenId KoGankTTaR KHIHEKE opyHra
KOOI, KoBANLTKA KADATAHLA HHKENIHH KACHEeTTEDH NailafHi MeHeH
nIaTHHAra KeBYpeek oRIIOWTYrYH kepcoTkeHn. OmoRAol age ATOMIVE
MaccalapeIHBIH @IMeMYHe jkapamna Tenayp (z = 52) iiogmon (z = 53)
KHAMHKN OPYHra KoloNMaK, GHPOK XMMHAILIK KacHETTePHEHH OKIIOII-
TYI'VHA jKapaiia TeJIYPAY KYKYPT MeHeH celeHAHH, HOAAY XJ0D MeHeH
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BpoMayn acTeiHA KaiiramTeipran. Je ackin rasgap auntirangan Ky
xanmiire (z = 19) kaparanga aprougys (2 = 18) aToMayK Maccack! 4oHy-
Paak aKeHINTHHe KapabacTaH kKacHeTTepuHe skapamma kammii I A rpynma-
ra, aprod 0 rpynnara sgafiramteipsiirad. Omenrun J1, U, Mergenees
e3yHYH TabIHIACKIH TYIYYAO MalaH a/e aTOMAVH MaccacklsiH HoHo0-
nyHa TagRbacral aNeMeHTTEDPAMH KacHeTTepHHE [la 03rede keHy1 Gon-
roH. MaansickIEaH anraEjga, MeMeHTTepAUH KaTap HoMepJdepHHUH
FOPOPYJION HPETH, AMap/IbIH ATOMAYE MacCalapblHbIH YOHOOUTYHA 1ak-
Kelll KeleT. JleMeHTTepANH MearuifMK cHcTemana skaliralnyy upertn,
6. a. [. . MenaeneeBaiH MeaTHIIHK 3aKOHYHYH TYYPAABITEl — Kuitsm-
Yepaak Tampslitba wysyuge 1913-x. Moann zakony apKelAyy Jazni-
TeHIH.

OwenTin, Moain 3aKOHY 3/1eMEHTTEPARHE KaTap HOMEpIepH ¥oH
raHa KOWJTaH cangap amec, Genrmnyy 6up dHaMKaTsIk MaHbI3B! Gap siem-
AUTHH Eepcerty. Bys saxon Mearmnnk cHeTeMafarsl aneMeHTTepIHIE
HPETHHHHE TYYPAIBIIbIH, AMapIhid KATAD HOMePIepH aTOMAYH HUKH CTPVK-
TypachiHa GallaHEINTYY S9KeHIUIHH LIpacTagsl.

AroM aNeKTp MaKTAH HefiTpangyy cucresma GoNToOHIVKTAH, aHBIH
OH JKAHA Tepe 3apALAaPLIHEIH caskl Oapabap, 6. a. Gup npoToHTO (3aps-
Aasl +1) Gup anexTpon (3apagsl —1) Tyypa Kener.

1920-mbE1 UsABMK SKCTIEPHMEHTANBIE MATEPHATIADARH HerHAHE-
Nle ANPOHYH OH 3apAJLIHLIE @AMOMYH aHbIkTarad. Tabwuiran agpouys
3apA/ibl MeMEHTTHH KaTap HoMeprHe abjaH sKaxkblH BoJyI 9bIKKaH.
OmieRTHI ATOMAYH SAPOCYHYH 3aPANBIHLIE 0140MY (IPOTOHAOPAYH CAHET)
OKCIePHMEHTTe AaMHIIeHT eHAeH TAPTHII AAPOHYH 3apAAb! (Z) aToMAVEK
Macea (A) CHIAKTYY 2/l MaaduIyy KOHCTAHTA Bolyn Kaiasl. AToMAYH
TYSYIYLIYH GasgHAarad MANMMIE A9RITEINTAPAAH KIHITHHE a3BIPKBL yuypaa
MearHIAHK 3aKOHT0 TOMOHKY10H aHpKTAMA GepIIHD #YpaT:

D/1eMenTTePIHHE KAHA ATAPALIA OHPHKEMeepHEEE (DHANKAIBIK, XH-
MHAIBIK KACHeTTEPH NeMeHTTHH AIPOCYHYH 3APAIbIHA MEITHIUTYY KosKa-
panIBLIBIKTA Goaor.

HA. M. Mengenees aukaH Me3THIAMK 3aKOHAYH MaHBISBIH Tepek
TYUIYHYY Y'IYH aHBIH CAHABIK TYIOHAYPMACK! — SJEMEHTTEPARH MeariUIIHE
TabINNACKIHLIH (HOPMYIATAPE! MeHeH TAaHLINIYY 3ap5LIL.

3.119.\1&1:11"1‘(‘[],‘1“![ ME3TH/IHE CHCTeMACET

DeMeHTTepIHHE MeaT UK cHeTeMackIHbIH Tabmacsts J1. M, Men-
AeneeB TY3reH10A GepH Kell YOAKEIT 0TCO 4 AHBIH KOHCTPVKIIHACK!, HYKH
MaHbI3BI 03repbeil Kese aTaT. Al PaHa oMec YIAM HaHBI HIKMMI aub-
JIBIIITAD ME3THAAHK CHCTEMAHBIH TYYPANBITBIH JAMUAJAEN, aHLl aHaH
apel GaiisiTein marar. 1869-mbinfan Gepki yOAKBIT HYHHAE KON OKY-
MYLITYYJap MesriAHE Tabauiansi ap Kauaal GopMatapsis cyHyI K-
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sl Tsl. Bupok anapasis 6upu fa Gaimranks! TabaMuara opYyHAYY 03repyy
KHpruze ansimnagsl. Mearnnani tabnunassl TY3YYSyIep aleMeHTTepax
KOHYC, IHIHHAD, DHPAMHIA e Dalllka reoMeTPHANLIK QUI'YPaIapiLIE
GeTuHe ap Kamnjail MpeTTe CIHPANb, KOJ0M . 6. TYpYEOe, »alramrel-
PBIIT KOpyLITY, 6Upox MaHLiakl Gasars: aje Gofinos Kanasl, CaaplnTRIpYy
HPeTHH/e MearHuK TabinasslE Koo Oup GopMatapsld KHTENTHE Ga-
UIBIH/A JKAHA AATBIHAA KeXTHPAKK. MearuaiHK cHCTeMAHBIH Y3YH Mea-
rHAAYY BADHAHTTAPBIHAA S-, P-, d-, f-ameMeHTTepoHH GapAsIrel TAGIHIIA-
Jia O3/0PYHO THEIIenYY OpYHAADLIH 93JIell, 3/JeMeHTTepANH KaCHeTTepH-
HHH MeariIINK 63repYIIYH AYLIK KOPCOTYN TYPraHkl MeHeH MbIHAAN yayH
TaGAHIANL] Malifadanyy oTo BIHraiicka.

¥aym mearunayy rabnuiara kaparagga KblcKa Mearmiayy Tabanmna
anjia KAHYA KOMIAaKTTYY KaHa Haiijanagyyra oHoll GoJAroHAYKTAH aHBIH
TY3YJIYUIYHE TOKTOMO KeTean. Bya rabaunasa rpynnanapra I-VIII mud-
pajap Kowiaras (dhopaalTsl Kaparsiiza).

II. M. MeHnjenees MearHJIIHK cHCTEMAaHB TY3MOH yDakTa HMHEpPTTYY
raagap OeArHcHa sie, alap aublIrAHJaH KUHHHE BalllKa sJIeMeHTTep MeHeH
GupekMe maiina KeUbaraHABrbIHA BAITAHBINTYY BAJEHTTYYIYTY HeJre
Gapabap gen «0» rpynnacerHa saltramreipsunkas. Penniigen Gaurkacsl-
HEIH DaapLIHEIH CLIPTKE 3JIeKTPOHAYK KaTMapsiida B angexrpon (ns® np?)
Gomnor.

Mearnnuk rabnuia GooHYa HETHITH TYIIYHYKTOPIe TOKTOMYI 6Tey:

O Tpymnazap. Ceipaiicot 6aIeRNmuK 3Aexmpoidopyry i caibine myy-
pa keazen aremeiwmmepdun muk kamapo: Tpynmna gen aranar. Mpynnaga
KacHeTTepH oKoboroH 31eMeHTTep Aa Goyiny MyMKyH. Mucansr, VI rpyn-
majarsl KYRYPT MeHeH xpomay, VII rpynnanars! xjop MeHel MapraHenTs
ajcaK, KYKYPT MeHeH XJIop THOTYY MeTajLl aMecTep METanijap MeHeH
TY3AapABL Maiiaa Keuar. OKeHAepHHEE CYYAATEI SPATMENePH KYUTYY KHc-
noranap Gonyn scenteneT, A 9MH XPoM MeHeH Mapraser 6o/co MeTasi-
[ap, MeTaJL sMecTep MeHeH TY3fap/ibl Daiijla KEUIAT, CYYAArsl apUTMene-
PHHIE OH HOHJIOP TYPYHIO 3KypoT. ANap/IblH MOTOPKY OKCHANEPHHHE CYV-
Jarsl SpUTMeNlepH KHCIOTANap, A7 3MH TeMOHKY OKCHAAEPH Heruajep
Bonyn acenrenuiner. Ipynna MedeH kartap, 31eMeHTTepIHH 6T8 OKIIONI
KACHETTePHH TepeHHPask GUPUKTHPIeH NOArPYNNa fAered TYUIYHYK aKbl-
PBLIHALIK MOHCH TAKTANRIT OTYPAV.

[Todzpynna amomdopynyn arexmpondyr myayayury oxuwou, demer,
MCAANBL CUMURNBLE KCACULMMEPU HAKbIH INeMemmepdun mody.

IMogrpyunanap 3 xkaTeropuaAra: Sauikbt, KOWYMYA HAHA CHCTEMA-
HBIH ACTLIHA MANralUTEIPLUITAH Aanmanoud, axmunouddep Goayn GesyHeT.
Iskana Il rpynnanapna 6amKel DoArpyOnazapAslE anemMesTrepn (I A, 1T
A) conro BUIABPBLUILIL, KolyMya noarpynnanapaarsinap (I B, II B)
oHro, ait smu I1I-VIII rpynnanapaa, TeckeprcraYe, auIksl MoArpyIIa-
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Aapabie anemerTTepn (111 A-VIII A) oHro, KomlyMYa HoArpyniaiapiars-
aap (III B-VIII B) conro seUABPEUIBIL ¥l raTaIpauIran.

Bawkw nodepy rapda TTEP/IWH CAHEI Koil, y3yH Bojor. Bya
NoArpYNNAHE! BallTaral AMeMeHTTED IKHEHYH MC3THILAeH opyH atran. Bap-
Aeirel Gosyn 8 Gamks! noarpynna 6ap, anap I A-VIII A menen Gearinen-
ren. Bynapasie earewemyTy — akeIpKbl MICKTPOHLODY HPETH MEHEH aToM-
NOPYHYH 9H CBIPTKBI SHEPreTHKANBIK KaTMapiapeIHBIH S- MaHa p-opbn-
TangapelHfa MKalraimrar fa, anapisin 6apasiTsl BATEHTTHE 3/1eKTPOH0D
GoJyn acenTeneT.

Kowymya nodzpynnanap xeicka Gonyn, aneMeHTTepHERH caintst Gamm-
KBI HOATPYNIOATAPra Kaparainja assipaak Gostor. Anapel Gamraran afe-
MeHTTEep 4-MearmnjleH opyH ansunkan. Komymua nogrpynnanapra I B-
VIII B uudpanaps! koionrad. AnapislH 6apisIrsl [99paIuK MeTaLigap Go-
JIYI acenTefeT. Bya aneMeRTTepAMH 03ro4omyTY, AMADILIH AKBIPKEL JIEK-
TPOHJOPY ATOMAYH 3H ChIPTKEI KATMADIADEIHA #AaNTalINacTan, CEIPTEIHAR
HYHH Ke3jieil scenTerenie SKNHYH KaTMapiapsinsin d-opbuTanjapsinan
opyH anran. d-anemertrepaus I B, I B, xomymua nogrpynnagan 6am-
KachlHbIH DapAEIrE! 03repMe BAJEHTTYYIYKTY KopcoToT, cefebH peakmus
YaypyE/ia 6ynapasE d-aeKTPOHIoPY XHMHESIEIE Gailnansmn nafia KeUTyyTa
KaTBIIIAT, TOMOHKY OKCH[AEPH HETH3IHK, AJl 9MH }OTODKY OKCHAAepH
KHCIOTANLIK KacHeTTepau Kopeetor. Omwongykran d-sneMenTTepan ommo
JAEMEHMMED Hell ATALIAT.

DHUHNUAUK Kowyma nodzpynnanap 3H Kelcka Gonyn 6-Mearnaien
Ganrrasar. Byjap/sii 03reqenyTy aKkIPKE! 31eKTPOBAOPY A/ap/bIH ATOM-
AOPYHYH 9H CRIPTKBI KBAHTTHIK KATMapHIHAH HYHH KO3foff scenTerenje
3-netraanmun f-opbuTankinan opyn anran. Kacrertepu ete oxiom Gya
f-anementrepan narmanouddep xana axmunouddep, HanUbl AMe UNKU
OMME JAeMenmmep Ael atamar, TabIMIAHBIE anfbiia o3yHde OGeaym
AKalramTepLIIAT.

Horopyza aliTELITaRAAPART TANATAHAS ap GHD YT CAH MeleH Gam-
TANraH Me3THIJE 21eMeHTTePIHE No/rpyINATAPEIHEH #aHL KATEr0PHACK!
KOIIYAYI MATKARABITEL Gaitkanar. [leMer, srepie 8-MearaHe aleMeHTTe-
PH CHHTe3/Iefice, YUYHHYIYK KOy MYa DoArpynnanss 18 aneMentn (g-ame-
MEHTTEp) KOWIYAY, Me3ruiierH aMeMeHTTepARE cansl 50re smeryek.

Mearnnmep

® Tunmyy weroumyy memarndapdan 6awmansin, MUnmyy Memaan
IMECMED MEHEH AAKMAN, UHEPMMYY 203 MeHen Gymicon nemermmepoun
mMy3 Kamaphi Me3rua el aTanar.

Mearmngepius 6uprETH yaee Gup KATADAAH TYPYIL, KUYUHE MEIZUA-
dep, KANTaHAaps! 3KA KATAPJAN TYDPYI, YOK Mezzuadep nen atanar.
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Mesrunsiepaers aeMeRTTeD/AMH CAHBl TOMOHKY/10/ 03reper:

l-mearmnge 2; 2- skana 3-mearmnge 8; 4-, 5-mearmnge 18, anm amm
G-mesriunge 32, fyrneren T-mearmnge Aa 32 ageMent BoNyInY Kepek.

MBIHAAH TOMOHKY KODYTYHAYIAD KeJUI YbIraT:

1. Tabnuuaja Me3rns KaHYANBIK TOMeH saiirammca, OIIOEYOIYE
yayH Gomor, 6. a. ynaM KHIHMHKH MESTHAJETH 3NeMeHTTepAHH CaHBI
reboiiyn orypar.

2. Dnemenmmepdun canvt Gupdell, HaHawa HakzawKan K Mes-
zun duada den amanam. Ancax, II, 11T searmagepne — 8; IV, V mearmi-
fepae — 18; VI, VII mearungepae — 32 onement Gap.

3. 8, 18, 32 maTypanfsIK caHAapABIE KATAPBIHEIH KM 3CEeHreH
KBAAPATTADE! Gonyn scenrener: 2-13=2; 2-22=8§; 2-32=18; 2 - 42= 32;
2+ 5%=50 x. 6. [lemek, ap OMp AHAaNATE] SeMeHTTeDANH CAHEI KBAHT-
THIE JleHrasnre aTa TYprad 2JeKTPOHAOPAYH MaKCHMAIAYY CaHBIHA —
2n*ka Gapabap.

4. Ap OHp KaHBI Me3THIIZle ¥KaHbI 3MeKTPOHAYK KaTMap 3JeKTpoH-
A0p MeHeH TOJATYPYJAVI, ap GMp YO cad MeHeH GalItTanral Mearmiafe
3JeMeHTTePIHH ¥aHE! ToBy (p-, d-, {- . 6.) Romynyn orypar.

Kanpait Goarongoe ga J1. M. Menjjentees TyareH TabIunassH QyELa-
MeHTH earepliecToH, KHEHHKY MITHMEA aYBLILINTAD AHLIE TYYPAIBITEE
LIpacTam, SKCHepHMeHTANILK fanungep MeHed GexeMIen Kele jKaTaT.
SneMeHTTepAHE KaHA ANapALIH GHPHKMeNepHHERE KacHeTTEDHHHE Mea-
PHAHE @3TePYIIYH TepeH e3MeMITYDPYY YIYH GHp KaTap KaHsl TYIIYHYKTOD
MeHeH TAAHBINIYY Tadanka bUTalbIxTyy. ATap aTOMAVE enYeny, HoH/Ao-
Yy MOTeRIAATEL, ATOMAYH JTeKTPOHTO XK aKLIHABITE (TEKTEIITHIH), Tepe
NEKTPIYYNYTY, OKHCTEHYY fAapaackl 3. 6.

ATOMIYH HOIJIOUIYY IHEPrHACH

MKAHA IIEKTPOHI0 TEKTeIITHIH

XHMHATLIK 3eMEHTTepANH KaCHeTTePH ATOMIYH ChIPTKEI SHEprif-
JIBIK JICHI33IHH /eI M 3JIeKTPOHAOPAYH CaHbIHA ¥aHa alanblEa Ke3KapaH-
ABl, aHTKEHH I 3JeKTPOHAOP 31eMEeHTTePANE ATOMIOPYHYH 63apa apa-
KeTTeHYY MpoleccHEe MaHbl XHMHAILEK Oailnanenntapas: malina Keuryyra
KATHIUIBIIIAT. SAEKTPOHAOPAYH ATOMOTY HepPreTHKAMBIE abaifapbiE
MYHO3ZOTOH MaaHM/IYY MapaMeTpiep — ATOMAYH UOHGOWYY SHEPIURCHL
MeHeH JIeNmponzo mexmewmuzu, cefefH anap aToMIVH 37eKTPORODYH
Gepyy e KOIIYI anyy sKOHAeMAYYJIYTYHYH CAHABIK KepcoeTkyqy Boaym
JCEmTeNeT,

las afagbIHKATSE! 31EKTD KAKTAHE HeHTPATAYY ATOMAYH AAPOCY Me-
Hen oTe Hayap GaHNaHBINKAH 3H CHIPTKE 3JeKTPORYH TapTHIN asIbll,
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OH HOHTO aiNaHEIPYYTa Y MIIANTAH JHEPIHA aTOMAYE uondowyy snep-
2UACHE, ATl IME NOTeHIWAT LORAOWIYY RAMEHLUATL e ATANAT.

Honjjomyy sHeprusAcH e HOHAOIIYY NOTEHIHATE] ATOMOTY DIek-
TPOHAYH A1po MeHeH GaltnausILIHEE GeReMARTHANE Yelu Gonym scen-
TETHI, JMEKTPOH-BONLT MeHeH TYIOHAYpyaar: 1aB = 1,602 - 107 Jar,
e 3,827 - 10* xan. Homfomyy NoTeRnManfapsia IKCOePHMEHTANIBIK
AHBIKTOOHYH OHp KaTap sikManaps! Genrunyy.

Hongomyy sHepruAchIHLIH CaHAbIK MAAHIIEDH ATOMAVH paJHycy
MeHeH SAPOHYH 3apANLIHA apaula Gonot. Bepuaren atosmayn ynas kuii-
HHKH 3JIeKTPORYH TapThHIN AMYYra JKYMIITAITaH 9Hepria kebeityn oTypar,
ceBebn OHD KarblHan ANPOHYH addeKTHBAYY 3apAAbl YoHoHCO, IKHHTH
HATBIHAH ATOMAYE pajinycrapbl Kuuupeer. Mucansi, I A rpynnansis are-
smenTTepunge (Li, Na, K, Rb, Cs) 6upraun sana sxuaan EKTPOHIOPAY
ATOMAOH TAPTEII ATYYIra KYMIIAATAH 3Hepruanapasis (I Menen I:) op-
TOCYH/ATE! alikipya abjas doH.

FKaumet anranga, Meariiiep/ie cONA0H OHIo Kapait aToMIopIVE Hom-
AOLIYY JHEPTHACKL HOTOPYJIAM, ATOMIYK DaiMyCcTaphl KWYHPEtn, ajl aMu
AnponopayH adexk TRBAYY 3apAAAAPS] YOHOION OTYDAT.

8 a7eKTPOBAYY fAeHrasare kaparaga 18, angal 32 sneKTpoHAYY
ACHTIIUE AAPOCYHYH addeK THEAYY 3aDANBIHEIE TAaCHDH YoH GoJIO0T.
Kentupniren uperTe afleMeHTTepAME PAANYCTADLIHEIR aluenMy oTe Mxail
6arepym, an aMu f-aneMenTrepie A pagycrap KU peiireHAHKTen (man-
TAHOHMINK KBICBLAYY), 6-Mearinane d-snemenTTepHHEIH HOHIOIIYY (aHep-
IHANAPED) DOTeHOHANAAPET 4-3KaHa 5-MearHIepiern 3NeMEeHTTePAHKH-
HEH oropy 00I0T.

T'as afanemgars: Heltrpangyy atom OHp aNeKTPOHAY KOLUIYO B,
Tepc HOHTO afilanraufa GeJYHIOH e CHHMDHIrEH SHePTHAHLIH CambI
ATOMAYH JIEKTPORTO mexmewmuzy ( wakmndmes: ) (E) gem aranar,

Honpomyy sHeprusichl CBIAKTYY aJle aToMAVE IEKTPOHTO TeKTell-
THTH ATOMIYH PaiHyCYHA XaHa ANPORYH sdwbeKTHBAYY 3apAAbIHA KeaKa-
panjpl 605107, 3MEKTPOH-BoALT (3B) MeHeR TYIOHAYDPYIAT.

Mearrnepje conion ouro kapai INeMeHTTePIHH PAJHYCTADEL Kil-
Hpelini, AfpolyH ahHEKTHBAYY 3apaaH KebolTronIyKTo! ATOMIVH 3J1eK-
TPOHI'0 TEKTEIITHIH #OrOPYJIaiT, AN 5MU PYNIATaPAa #OTOPTOH TOMOH
ATOMAYH JNMeKTPOHTO TeKTEeLUITHIH asasT. Bya xanmel sakomueHeM-
AYYTMYKTOpAoH K3a 6up yerTeenop Gafiranar.

AToM/IVH HOHJOIIYY SHEPIHACH MeHexH WICKTPOHIO TeKTEIITHIH aJle-
MEHTTHH DeakIHAra KUPYY MOHAOMAYYIYTYH MyHesfeir. Brepie nongo-
LYY IHEPTHACKL 43 MNeMEeHT MeHEeH 3MCKTPOHTO TEKTEIITHIH KOl 3JeMeHT
apaxeTTeHnIICce, GHPR-GHPH MCHEH 0T0 eHIT PeaKIHATANIEIIT TYPYRTVY
GupHKMeHH Naiifa KsUlar. dneMeRTTepHE KACHETTEPHH KeHHDH MYHO3/100
TEPC AAEKTPAYYIYK A€M ATAJIrAH INAPTTYY WIKAMAHBL KOMAOHYY BIHTaIVY.
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DNeMenTTHH Tepe 3MeKTPIYYIyry

ATOMIYH KOIOMY, HOHIOIIYY 9HePIrAACH], IEKTDOHTO TEKTEIITHTH,
aapouys e THBYY 3apANLI, KaTap HoMepH 3. 6. dakTopaop aneMenT-
THH KacHeTTePHH ajljikifHaia afTyyra MyMKYHAYK GepepHH >xoropyaa
Kepayk, 6HPOK HII XKY3YH[Oe aTairan Gap/sIK GAKTOPJOPAY 3cKe anyy
abfan KeiRE. OMOBEIYKTAH S/MCMEHTTHH XHMHAAILIK KACHETTePHH ai-
AblHANA afiTHI, ANapAsl TYMIYEAYPYY YYYH mepe aaexmpayyaymy (TD)
KOJAOHYY BIHrainyy.

Anemenmmun mepe anecmpayyayzy (TD) den, ansin amomdopynyn
anexmpondy o3yne mapmein Kapman mypyy wondomdyyayzyn aimaboes.
T3 Tak aRpIKTAIraH QHIHKANBIK KOHCTaHTa oMec. AJ aTOMIVH aJeK-
TPOH/Y KApMAIl TYPYY ROHAOMAYYIYTYH KODCOTKOH dJeMeHTTHH CaJILIII-
THIpMa MyHosfeMecy Goxyn scentener. [emek, bepuarex anemerTTHr TD
aTOMAYEK MaccaHbIH INKANACh! CHIAKTYY, Gamka snemenTrepand TO ca-
NBIITHIPMANYY SHLIKTANAT, AHBIH 6Hp Hede mxanacsl ([Tomuarmus, M-
nuwennus, Onnpen-Poxoeays #.6.) 6ap.

Kentupuiaren mMaansiMaTTap aneMeHTTeptEE TD Mesrunafepae coln-
JI0H OHI'o Kapaii kebeifyn, 3IeMeHTTHE 3JeKTPOHAY KOUIYI aJbll AHHOH-
Ay Naijia KLIYY OHAOMAYYIYTY, 6. 8. MeTal/bIK KacHeTTepH HaYap-
JIall, MeTasl 9MEeCTHK KACHeTTepH ecKoHYH GafsaaaiT. AJ sMH rpymnma-
nappa (I A — VII A) acoropy/ias TomMon Kapafi anementrun T azaitem,
IACKTPOHYH Gepun KaTHOHE malifla KLAYY MOHLOMAYYAYTY e MeTail-
AbIK KACHETTEPH KY4YOI, MeTaJJ 5MecTHK KACHEeTTepH Ha4apJjall oTy-
pat. TD aneMenTTepaHHA GHp KaTap KacHETTeDHH anfblEana afiTyyra
MYMEYHAYE Geper. Mucansl, e3apa apakeTTellKeH aToMAopAVE (A xana
B) TnyH canjsk MaaHmIepHEAerH afinipMa a3 Gonco GaflNaHEIMITEIE
YVIONAYYAYTY OCYII, HOHAYE caikiMel Galikanar, alisipMa a6gal goH Goa-
co, HOHAYK GHpHMKMeidep naiifa Gomor. Mumcansr, 0,, NO, HgO, BaO
MONeKYIalapeIRAarsl aneMeHTTepARE TOHYH caHIbIK MaaHMIepUHIEr ]
afBIpMANap/ALl CAABIOTHIPEIT KOPETY:

T3m=J= 3,5 - 3,5 =0 aB; T3,

™oy T

3,5 - 3,0 = 0,5 aB;
Ty, = 3.5 — 1,9 = 1,6 9B; T, = 3,5 - 0,9 = 2,6 oB.

(Het)
Mumgan, 0,, NO, HgO >xana BaO upernu GoloHYa yioncys Mogery-
napan O, yioanyy Monexynara NO, anfian mouayx 6mpuxymere BaO etyn
JKATKAH/BITEl KODYHYII TYDAT.

DeMeHTTep/IHH KacHeTTEePHENN MEe3THITYY 03repymy

Mesraaiuk CHCTeMAHLIE 9H COHYH ©3redYeNyKTOPYHYH BHpH anbim
Bl MEHEH 3. TTHH BAJEHTTYYTYTYH, ACMEK, SIeMeHTTH 3¥aHa
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aHEIH BHpHKMeJepHHNH KacHeTTeDHH aIAbIHAIA afTyyra Gonor. I-IV
rpynnanapAsii aneMeRTTepH HerusmHeH 1, 2, 3, 4ke Gapabap Goaron
OKHCTEHYY flapascaiiapel MeHeH MYHe30a0T. Kanran Gapjslk aneMeRTTeR
rpYNnansin noMepune 6apabap oKMCTeRYY Aapajcalapbll KOPCOTKOHY Me-
HeH anjjan derreenepy ken Gogor. Mucanw:, IV, V, VI, VII, VIII nox-
rpynnanapigei aaementrepu: Ti, V, Cr, Mn, Fe, Co, Ni anrar opayraa
sicoon Gepren GBHpHKMedepfeH GamKka TOMOHKY OKHCTEHYY AapaskaHbI
KOPCOTKOH BHpHKMeTepH Ja Kell kezfemeT. JlaHTaHOMAep MeHEH AKTH-
gougaep I1I rpymmasss MeTannfapsl GonroHy MeHEH +3 OKHCTeHYY Aapa-
skaceIHan Galllka fa OKHCTeHYY AapamaTapbld KOpCoTHOH BHpHKMenepn
na#a keLtaT. OmorAaoeit ane VII rpynnassIg aleMeHTTeDH rajgoresjep-
JiMH OKHCTeHYY flapaxkanapst +7aex — lre yeitnn earepor, VI rpynnansin
anemenTTepHEHE O, 5, Se, Te oxHcTeRYY Aapaskaiapsl +6aan —2re, an
amu [V rpynnansia 2jeMeHTTePHERE MYHO3AYY OKHCTEHYY Aaparkaaapsl
+4T1eH —4Ke "ellHH 03repeT.

dneMeHTTepAHE XHMHAIRK KACHETTCPHEHH HUMHeH OKHCTe Pt -
KanblfblHa KeATHPraY KaCHeTTePHE TANJAll KOPCOK, MEIrHajepae col-
JOH OHI'o Kapail Kanu6biHa KeATHPIUY KACHETTEPH a3aifbill, OKHCTEH-
AMprud KacHeTTepH Kobelrenyn Galikaitbris. Kaguaneik TD eauemy as
6oco, OMIOHYONYK &7 3JIeMeHT KYUTYY KATsIObIHA KeJTHPrad (exouTyy
MeTannaap), Teckepucuade TO ondoMy KaHYaIBIK 9oH Oojco (rajores-
Alep) OIIOHYOAYK KYYTYY OKMCTeHANPriny 6ojoT.

XHUMHUAILIK JIeMeHTTep/IHE OKCHJI, THAPOKCH/ICPUERH KACHeTTePH
Jla MearHJIIYY e3repeT. Ap 6Hp MesriifHH 2IeMeHTTEPH KEIYKEIITER Me-
sen 3,0 ngon bamrran 3,0, 90, hopMynacsiHa soon Gepres okcrIepaK
nmaiia KeUisimaT, OxcHUIepaH Naia KEUITAH 3JeMeHTTepIHE OKHCTeHYY
Japaanapbl YOHOHIoH caliblH, Anapibll MYHO3Y HeTH3/IHK KaCHeTTepeH
ampoTepHEK KacHeTTepre oTYIl, AHJAH apkl ANapIklH KHCI0TANLIK KacHeT-
Tepu Keboior.

Oxenp Na0 | MgO Aly0y 5i0, P,0, 805 ClL0;

OrncTenyy +1 +2 +3 +4 +5 +6 +7
Aapazcacs

Puapoxeup | NaOH |Mg(OH),| AI(OH); | H,Si0, | HyPO, | H:80, | HCIO,

'ngpoxcng- |megous! merns |amcoamt| wagap | opro | kyuryy | kywTyy
AHH MYHo3Y HaMOa KHCIOTA| KYUTYY (KHCAO0TA|K Ta

KHCJIOTa

Byn GmpukMelcpHE HerH3fRK, aMpoTepIHK e KHCIOTANBIE MY-
Heaiepy bopSopaAyK HONAYH 3apAILIHEH eIMOMYHS MHaHa PaguycyHa Ko3Ka-
panas! bosoT.
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Hemex, ap bup Mearun KY9TYY Herus ODaijla KeUIraE ajieMeHTTeH
GamTansim, KY4TYy KHCAOTA Naffa KEUITAH 2/1eMeHT MeHeR agKTaiiT,

d-2eMeHTTepANH OKCHA/IEPHENHE MaHa FUPOKCHAIEPHHIH MYHO3Y
I 3MeMEeHTTHH OKUCTeHYY flapasackina KeaKapaHsl Gonor. Mucanst,
MnO menen Mn,Q, Heruaguk Mn(OH),, Mn(OH),, MnO, amdorepauk
Mn(OH) o e HEMROZ, an oy MnO, menen Mn,O, KHCTOTANEIK KACHET-
TepAH xopceTywer. Bup aie rpynnagarst aneMeHTTEDAHE OKCHALEDH
MEHEH I'H/pOKCHAAEPHHNHE MYHO3YHYH e3repyiny 6opGopayk aroMays pa-
AnycyHa Kesxkaparnsl Gonor. Bamxsr nogrpynnanapaa (s-, p-aaeMent-
Tep) Oropyjan TeMeH Kapait aToMIyK pPajguycTaphl YOHOHTOHAYKTAH
ATNeMEeHTTHH OKCHINCPHHHH H#aHa THAPOKCHAAEDHHENH HeruajuK KacHeT-
TepH KY4el, KMCIOTANBIK KacHeTTepH asaisin oTypar. JKannwl anran-
Ad, MEeSTHIJIEp MeHeH rpynaiap 6ooHIa 3/leMeHTTepIHHE MEIPOKCH IepH-
HHUH KACHeTTepH TeMmeHKYZell eareper: I A, Il A mogrpynmanapasia
anemeHTTepy Hernazep; 111 A moarpynnaja paguycy kuunnexeit Gopaye
PHAPOKCHIM HAYAD KMCIOTA, AMIOMHHEUI, rayinil, HEARNIRE THAPOK-
CHIIepH aM(poIUTIep, TALIHIIHE pagRycy ToH GoIroHAYKTaR THOPOKCHIH
HErH3UK KacuerTepre 3. IV A rpynnachlEfa pagHycTaps! KHYHHe
KOMYPTeK MeHeH KpeMHHIUH IHAPOKCH/IeDH KHCIOTANBIK, ANl MM rep-
MaHui, Kanail, KOPrOMYHAYH rHAPOKCHANEPH aMQOTEPANK KacKeTke
23, Kanran V A, VI A, VII A rpynnanapasia ANeMeHTTEPHHHH THAPOK-
CHAAEPH — KHCAOTANAP. YINYT CHIAKTYY 9e KACHETTepIHE Me3THIIHE
B3repyIny sMeMeHTTEDAHHE CYYTeK, FraloreHep . 6. 31eMeHTTep MeHeR
SupuKMenepuHe balikazarT.

Mearunagme 3aKoHIYH MaaHHCH

Mearungnx 3aKoH aHa Me3THIIHK CHCTeMAHEIH bHIOCODHATEIR
HOH MaauucH 6ap, an GapAbIK sneMeRTTep/H GHDIHKTYY MaTepHA KaTaphl
Eapaiir.

A. H. Mengenees eaynyn Mearmignak 3AKOHYH a4blll, 31eMeHTTED-
AUH MESTHIAHIK CHCTEMACHIH TYSNOHAS aTOMAYH KYPaMALIK GeayKTepy
FHOHYHIO MAANLIMAT #OK d7ie. Omon 1ol Gosco Jarkl aneMeRTTepANE 6Hp-
AHKTYYIYTY #OHYHAGTY sakoHdeHemayyaykry .M. Mengenees mearmn-
AHK CHCTEMA TY3YY/|@ HerH3 KBUILIO airan. Ap 6HD XHMHAILIK 3/eMeHT
O3YHE TAAHIBIK QUINKA-XUMHANLIK KOHCTAHTANAD MeHEeH MYHO3161eT.
DneMeHTTEDAME aHa ATapALIH 6MpUKMeNeDHENHE KO TYPAYYT\TYHS Ka-
pabacranm, [I. M. Meugeneer okmiom ANeMeHTTepAH e3YH4Ye TONTOI,
ANApABIH HYHHEH KacHeTTepH G00HYa KecKHHE allbIpManaHTAH BJeMeHT-
TEPAH CANBINTLIPEIN (IIENOYTYY MeTaijfap #aHA rajoreHjiep) Ke-
DY, Me3rHAAHE TabNANanbiH OHPHHYY YATYCYH ANraH. Kacuertepuans
aHbIpMackl a3BIPAAK BMEMEHTTEpNH ATapAbIH opTocyHa alramreip-
rag. [I. M. MengeneeBAus MearHAAMK CHCTEMACKIHAA KacHerTepH DoloH-
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Ya KEeCKHH afbIpMANaHTAH OH XKaia Tepc aJIeKTPAYY ajleMeHTTepAuH
OPYH anbllibl KAPAMA-KapINBIIRIKTAPBIH, OKHCTEHYY-KaneifeIHa Keayy
NMpONecCTepHHNH GHPAHKTYYIYTYH KOpPCoToT.

DeMeHTTepANH Me3rHIINK CHCTEMAackHIHA CAHJIAH CAllaTKAa eTYY 3a-
KOHY ia a4bIK-aifKbIH bafikanar. Mucansl, a1eMeHTTHE SApocyHa yiaM
6Hp NPOTOH KOWIYJAraHa saHbl 3JeMeHTTHH A4pocy, aHkl MeHeH KaTap
GHp 2MEKTPOH KOMIYAYI, aHBIH aToMy nafiga Goayn skarat. Jzepde
Helimpaadyy amom Gup anekmponyi Ho20myn Koiico, o4 3aprddyy uok,
meckepucunye, Heimpardyy amox bup arekmpordy Kowyn aica, mepe
zapaddyy uon naitda Goaom. Srepae AApPoro HeliTPOH KOMIYIca, SIeMeHT-
THH XAMHAIBIK KacHETTepH 63replecTeH OLION ajle ATOMAYH H3oToby
nafga 6onor. ATOMAYH ANPOJOPYHYHE TYPYKTYVYTY NPOTOH MeHeH HeliT-
POHAODAYE KaThIIbIHA Keakapauas Gonor. Byn karteim Genrmnyy Gup
4YeKTeH allKalja naftga Gosrod saHel HaoTon TYpykcya Goayn a e f-
AXKBIPOOHYH HATEIMACBIHAA KaHE] 3IeMeHTTHHE HAPOJIOPYH naiijia Kei-
nar, 0. a. pafHoaKTHBAYY Bonym Kamar.

XIX KBINBMIBIH AATBIHAATE! skaHa XX KBIIBIMALIH Gatlbidars
MAHMMEI a4y yAap MeITHIANK 3aKOHAVE DelTHIYY HP3aTTYYIYKTY Kyda-
IBIHA Ara YKAIMEl TaOHIEI 30K0H 3KeHAHTHE BIPACTA/IBI, AHLIH HEIHAIH
OPHHOUITEPH TAKTANEIN, TePEHACTHIHI AHAAH apsl eepuyay. Mearui-
AWK 3aKOH aYBUITAHAAH KHIHHEKE XAMAALATE], (PH3HKANATE] YOH HJIH-
MU #aHBIBIKTAD, YIIV/ 3aKOHAYH HerH3HH/e HAPANIL Aecel KaHbl-
nennnaitea, cebebn an Gapabik MaHbl WIMMMI auyyaapra #ojl KepceeTTy.
Ancak, [I. M. Mengenees TapafblHal KacHeTTepHHENHE GapALIrsl a1 IbiH-
aja afTBUITAH 3eMeHTTEPARH AYBIIBIIIB OKYMYIITYVEYH PeHHANAYY
HJIHMHII KOpereuTyryH sipacraisi, anap rabnunagar JI.1. Mergenees
ayBIK KAJTHIPraH opYHAAPALL aaiefi. A TYrY1 Ypas[al KEAHEKH ale-
MeHTTep CHHTe3[leNln, aship Hearuiyy ajeMeHTTepAnH cansl 115 ane-
merTTer amTel. JI. H. Mesfenees MearHIiHK 3aKOHAVE Kaansl Tabu-
IBIl 33KOH IKEHNTHHE KO3Y MeTKeHIHKTeH KOll 3MeMeHTTeDAMH aToM-
AVE Maccalapbli OHJ0N, OKCHUIeDHHEH (OpMYIalaphii Maia aIeMeHT-
TepIHH BATEHTTYYJIYKTOPYH TAKTAML.

ATOM TY3YIYIOYH, MONeKYNANAPALIH Taiifa GoMyIIyH TYIIYHAYProHLeH
KHIHMHKH WIMMHI Q9BITRIITAD MESTHUIAUK 3aKOHAYH TYYPATLITEH bIpac-
Tan, TaGHrelll HAMMOepAMH aHJAH apbl GOPYYIIY YYYH 2HLIH DOIY 30D
SKEeHANIHE KopcoTTy. Mearunaiuk cucTeMaHbIE HETHINALE OKYMYLITYY-
Jlap IpakTHKAHLIH TAJANTapPbIH KaHAATTAaHALIPIEIAAIl camaTka 23 6oiron
YKAHBI XHMHATBIK GHPHKMENeDIH HKaHa MeTaJUIAaP/IsIH KYiMaTapsIH AN
sarsimar. Mearnaank saxkoH GHOXHMESA, FreoXHMHEH, GHOTEOXHMHA, Teo-
JorKA, pATHOXHMESA, ANPOAYE hHaNKa, KOCMOCTYK XHMHA . 6. HanM-
AepDIHH ¥AHE! TAPMAKTAPRIHEEIH AAPATLIIILH ¥AHA AHIAH APEl S6PUYIIYH
mapTTagsl.
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OmenTHN, ME3rHAAHK 3aK0H TAGHATTEIE Ko KyGYIyIITapEIE #KaHa
3aKOHYEHEM/YYNYKTOPYH HYAHE KAMTHITAH OPYYEAYY KAl 3AKOHA0D-
AyH OUpH. DNeMEHTTEPANH Me3THIIHK CHCTeMAChl XAMUAHEIH KEICKAaTa
KOHCHEKTHCH, (QU3HKTeDJHH, XMMHKTeDAHH H3HJIJEeNepYHe o
KepcoTYYdy MELLI3EL! #aHa MaHbl HINMHEH a49ELIYYaapaALE Oynars: 6o-
YT SCenTenerT.

§ 6. Xumuanen: 6aiinanEIn Kana MOTeKyTaIaPILIE TY3YJIYury

JKapaTEUIEINTA 3/leMEHTTeDARE aitpsIMAADH] Faka Taaa TYPYHEJ®, aj
3MH KemTy/YTY GHpHKMenep TYPYHAe keagemrer. Monexynans TY3r'6H aToM-
AOPAYH 63apa apaKeTTellyy INapTTapblE, Hernary cebentepus 6mnbeit Ty-
Py, XAMHANLIK GHPHKMeNeDINH KYPaMBIH, Kol TYDAYYNYTYH, alapALIH
nafifa Gonyy MeXaHWSMHH, CTDYKTYDACHIH JKAHA DeaKIHATA IKOHIOM-
RYYTYTYH Guayy mMymeys aMec. AToMAop GHpy-GHDH MeHeH apakeTTemken e
FAPATANEIINEL AP TYPAYY: YIONICY3, VIOLAYY %e HOHIYK GHpHKMenep mait-
HAa Gomot.

Bus xxoropyaia KepcoTKeHSH BANEHTTYYIYK 3/1eMCHTTHH topman-
LYY CAHIBIK MYHO3 Y KaTap..[ 31 TTEPAHH 83apa apaKeTTeHHIIH-
HHH CBIPTEBI J0PMACKIH FaHa YarbUIABIPAT, AHLIH HYKH MaHBI3EIH XAMAS-
NblK GafaHBIITEIE KapATEUIBIIIEL TYIOVEAYPeT. 1812-3%. Bepuennmye
XHMHANBIK GHPHKMelepiHH 3MeKTD-XHMHMIBIK, al aMH 1915-#5b0U1e1
Koccens nonayx, 1916-xpinst JIkone kopanenTTRE Galt1agLIMTEIHE Teo-
DHACKIH HINTeN 9BITBIMTEL. KHiiHE koBageHTTHK GaitnaBBINTE Tepeq
TYIIYHAYPreH BaJeHTTHE Gaiianblnn MeToAy sKaHa MoTeKyIanbIK opbu-
TAMAAP TEOPHANADEL AKADATbI.

Xy amsik 6altaHbI HeHYI0 TYIIYHYE
Aana fafNankIITEIH TYPAODPY

ATOMJODAYE @3apa apaKeTTeIIYYCYHYH HAaTHIKackimga MOJeKYaa
naifaa Gonor. Byn MonekynaHEI TYareH aToMAopAy GadNaHBINTEIPEIT
TYPraH Ky4Tep KaH4anslk 4oH Gosico, Monexy1a oMOHYONVK TYPYKTYY
Gostor. [lemex, MOIeKYIAHEIE TYPYKTYYIYTY DeaKIMATE KATHIITKAH Ga-
TANKEl 3aTTAP/bIE SHEPIHACKIHEIH a3alBINLIE TANAI KELIAT:

Apy+ Biy—— ABin+ Q

TeHaemere bUlaiisik, Tponecc sHepras Goym YLITADYY MEHEH HYperT.
[TponeccTHE HATHIAKACKIE/lA 9HEPTHAHBIE GosryEymy, GamiTamKsl pearesT-
TECPAHH SHEPrUACLIHBIH CYMMACHIHAH PeAKIIHAHLIE IPOAYKTYCYHYH JHED-
PUACH! A3AHTAHALINEIE TYOHEIYpaT. Peaknuansig HaTeibKackHAa 3Hep-
IUA KAHYaJBIK Ken OenyHce, peaknuspa naina Golrox HPOAYVKTYHYH
TYPYKTYYIYTY OIIOHYOAYE ¥oropy 6oior.
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a) 6) B)

3.3-cyper. KosanenTTvk yioncys (a), yionayy (6) maxa
MoHAYK (8) GaAnaHeiu cxemanap.

Axu aTomays (A sxana B) oprocyHaars: aitnansinTs nalijia Keryy-
ra KaTHIITKAH GHP JKYI 3JIEKTPOHAY chiabikya (A— B) menen Gearmemner.
Byx »xyn anekTpoH esapa apakeTTelIKeH aTOMIOPAVH Tepc INEKTPAYY-
JYTYH® Mapamla YIILIYY Maia YIoIcys Molekyaanapisl, HoHIopay maiina
KBUIBIIILI MYMKYH (3. 3-cyper).

Hyn anexrporayx 6yayT GailTansITEA 6areiTs! GolOHYa OPYH ail-
ras axu GopGopayk aToM/I0R TYpea Kosarenmmuk 6aiaawstiu Taiga 6o-
JioT. Jrepae A menen B 6up anemenTTHH aroMpopy Godco, Gaitmansim
nafifla KbUIYYT'a KaTLINIKAH MY 2eKTPORAYK 6YIYTTYH THITBI3AEINE! K
A/IPOHYH OPTOCYH/IA MAKCHMANLYY GO/0T, YO JJeKTPORAYH MBIHAAL cHM-
MeTPHANYY yaliralbINLIE TYIORAYPras 6aittausin — yroacys Sairansiu
Aem aTanar.

Orepgie A Meren B TYpayy sneMeHTTepAHE aTomaopy bosco, Bajtna-
HBUI DAaH/a KBLITAH Y1 3JIEKTPOH TEPC ANeKTPIYYIYTY K0TopY aToMAVH
AAPOCYRYH Terepernujie KoOYPeox KYMOHAYK KYY MeHEH TAPTBUILII TY-
pat. Muinsait apakeTTemyyHys HaTHIKACKINAA 9KH ATOMIVH Grpuage
OH Y10 ("), sKMHEYHCHEE Tepc yioul (8 ) KeaMm 4BITBIN, HATEIHZKaga
Yrordyy Kosarenmmur Gaitaanbiu naina Goxor.

Orepaie GHPHKMe Hafifla KELITaH JJICMEHTTepAHH Tepc AIEKTP-
NYYIYKTOPYHYH aifiplpMacst woH Gomco, A‘ sxama B momjopy maiiga
Gosor. FoBIOp OpPTOCYHAA SNMEKTP-CTATHKAJNLIK TAPTRULYY KYSTOPYHYH
HarslikaceHga Maifijla GOATOH XMMHATBIK Galinannim uondyk Gaiina-
HblW Jen aTanar.

XAMHATEIK 6aiIaHBINTEIH TEODHATBIK KO3KAPAIITAPIH TEPEHHPIK
TYIIYHYY Y9YE HOHAVK KaHA KOBAJNEHTTHK GafNagsIOTADLIH HCATIBIK
MoJeliepui Taaoo bIHrafinyy. Kopaneurrur Salinansnnrrm Mogenn -
83apa apaKeTTelIKeH aTOMIOPAYH MalKbl 3NeKTPOHAOPYHaH Naiiga Go-
TOH Ky JMeKTPOHJOPYH ML NaiilaTaByycyHa Hernajence, HOHAVE
GaitmarsiuTeiE Mogenn TD as atomaon TD ken atoMro BIEKTPOHIVH
TOAYE 6TYIl KeTHINHHEe HerHagenres. OImmonaykTan, esapa apaKeTTellKen
ATOMJODAYH Tepe MMCKTPAYYIYKTOPYH CANBIUTHPEI, Gali TanbiInTsiE nait-
Aa Gonyy nponeccHH/ie IHePrHARBIH 03repYIIYH ea4on, GalinansIOTEIH —
HOHIYK, YIOAAYY ¥Ke YIONCY3 KOBANEHTTHK TYPIOPYR TYNIYHAYPO anabnia.
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Honmyx Gaiimansmm

Honpyek GallianelinTLIE MAHBIIE, IeMeK, HOHAYK GHpHKMenepaHH
KACHETTePH aHa CTPYKTYPACH! AMeKTP-CTATHKAIBIK TeODHAHBIH KO3Ka-
palnTapkl MeHeH oHoll TYLIYHAYPYAeT.

Bepmiares atoMiys GHp ske aHJaH KON aJeKTpoHAopy Gamixa Gup
aToOMTO TONYK OTYI KeTce, HOHAYEK Balinansin naitga 6osor. Peaknus-
HEBIH MCEHU HCYPYULY YUyH aRemponyn Gepe mypzan amomoyn woHdowyy
NOMEeNYUAIbl 31 A3, @A IMU aAekmpondy Kowyn aryyny amomdyn 3aexm-
ponzo mexmewmuzy abdan mozopy Goayury kepex. Peakx TUAHLIE HaThL-
JKACBIHJA JeKTPOHYH OepreH aTtoM, OH 3apAAAVY MOHIO, ajl 3MH dJIeK-
TPOHY KOUIYI AJTaH aTOM, TepC 3apAAAYY HOHTo aftnasar:

Na” - e— Na® mama Cl° + e — Cl e Na” + C1° — Na'+ Cl-

Meissia Batpuit aH ceIpTEEL 3s! anexTpoHYH Xgopro GepHn eayHe
4ellHHKH MHePTTYY rasibie (HeoH), ajl 3MH XJI0PAYHE aToMy HaTDHIALHH
37IeKTPOHYH KOIIYN AL, 03YHOH KHUHH Kallralikal HHEPTTYY rasgsln
(apron) KoHQUrypanHAceIHA 33 BONYIOTY.

Hueprtyy rasaapaeis GapasirbiHsiE (reaunitnes famracet — 15%) an
CBIPTKEI KBAHTTEIK JleHraanfepst ns’np® kondHTypanmAceEa 33 GoaToH-
AYKTAHE HOHAOIYY NOTEeHIMANAADEl YOH CaH, ajl 9MH 9JIeKTPOHTO TeK-
TEMITUTH Tepc caH, 6. a. WHePTTYY Ta3fap 3J1eKTPOHAVK TYSYIYIIYHYH
abman TYDYKTYYIVTY MeHeH MyHes/eneT. Bup anexTponyn GepHm, HeoH-
AYH KoH(HTYypanHsckiHA 33 GOJTOH HATPHIH HOHYHYH S3KHHYH 3JEKTPO-
HYH TapTeIl anyyra eTe Ken sHepraa :kymmanat: ;= 5,1 5B, an amu
I:=47,3 3B. Omonayxran, msatpuit yuyn Na'® HoHYH naififa eiiyy
MYHO3IYY.

Orepae | A rpynnansig aleMeHTTepH GUD 3exTpoHYH Gepyy Menen
TYPYKTYY 3/IeKTPOHAYK KoHurypanuara sxernmce, IT A rpynnassrH aie-
menTTepH 2 anexrporyH, Il A rpynnassni sieMerTTeps 3 3MeKTPORVE
Bepun ns’np® kondurypanmara sa Goror. Mucansr,

Na’— e"— Na'; Mg”— 2e- — Mg®; Al'— 3e—— Al*

VII A, VI A merer V A rpynnanapfsls ajgeMedtreps 1, 2 skana 3
2NeKTPOHAOPAY KOLWIYI aibll ns*np® aleKTPOHAYK CTPYKTYDAHKE! Haixa
KBLJIAT:

F+e—F ;0°4 2 — 0%; N°+3e — N*-

Bapneik Tepe sapagayy HOHAOPAYH 3MeKTPOHAYE CTPYKTYDANaph
HHEPTTYY raafapislE KoHGHrypanusacsEalt 6o/ico, OH HOHAOPAYKY Gat-
Kada Gonymy fga MyMKEYH:

Zn*=15%25"2p%3523p%3d'®
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OmenTHN, HOHAYK DEPHEMe/e 21eKTPOHAYE 6yayT aitpeiM HOHAVE
TereperuHje xalrauar xana ap GHp HOHAYH Terepernsie bapasik Ha-
TEITTApEl Gol0AYa KYMOHAYK KyuTop GHpAeil Taacup aTeT, OMIOHAVKTAN
MelKMHAHKTe HOHAYE Gail1aseinTeia Gearnayy 6up GareiTsr Goaboitr,
Balinansim fazmmesiadeizee MeHeH MyHosfesorT. Muagai KapaMa-Kap-
MBI 3APAALYY SKH HOH 83apa apaKeTTeHHIIce, agap 6MpH GHPMEME 3a-
PAINAPBEIEBIH KYYTYK TakaalapelH TONYK KAHAATTaHALIPOaiT, ap Gupn
Garnka GarsITTapsl GorHYa KAPAMA-KaPIIL] 3apAAAYY HORAOD MeHeH apa-
KeTTeHHLIYY JHOHAOMAYYIYTYH CAKTAN, KAHbIKNACMbIZ0 MRHEH afibipMa-
nanar. Kpuerannaa ap GMp MoH KapaMa-KapIisl 3apsgayy HOHJOPAYH
MaKCHMANAYY CAaHBIHBIH KYpHoOcyHAA Gosor, GepHired HOHIYH Terepe-
THEH/le KaH9a HOH TONTON00PY MOHAOPAVH @/IUOMYHS KO3KapaAH/IL.

Kopanenrtux 6afinansm

Honayx bail1aHEIMNTEIN TeopHACck! Gup/eil ATOMIOPADH e KacHer-
TCPH AKBIH 3TeMEeHTTEDAMH ATOMAOPYHAR MoJeKynatapisi nafiga Go-
JAYmysE TYmysaype anbair. Meinjail MoseKkyaanapisa naitga Gonyimys
Jsiouc xoBanenTTHE GaftIaHbII TEOPHACK! APKBLIYY TYIIYHIYDOT. Cyy-
TeK, 430T, XJI0p . 6. ceIAKTYY Gupgeil aToMaopnor maiiga GoaToH Moe-
rynanapaa Hy, 0,, Cl, sk atoMaye 6HpH sk HEYHCHHE WEKTPOHYH DepH-
LIY e KOITYIL ANLIIIE MeHYHAS co3 SoMyIIY MYMKYH 3Mec.

Mengait MonexkynanapaslH Dafina GonymyHs maprraral Kyd Mose-
KYNa naiifia KEITYYra KATBIIKAT ATOMIODAVE MATKE] MeKTPOHAODY Y-
TAIILIN IKH ATOMI'O TeH 6upaeit THemenyy Gonyn kanar, Gy MKy aleKT-
POHZODAYH acebnHEeH MojleKynara GHPHKKeH SKH ATOM TeH MHEPTTYY ras-
ABIH KOH(pHrYpanuAckEa 33 Gonymar. Mucans,

H-+H-— H: H

Tenmiinue koHGHrypanuAckina 33 Goayy YYYH CYYTeKTHH aTOMYyHAa
Guppien anexTpoH xerneiit. OmoRAyKTaH, IKA aTom GupH GHpHHEe Ma-
KLIHIAMKARAA, ANap[hlH MAJTH3 MeKTPOHIOPY ANNL MoJeKyiara
THEUIeNYY 2JeKTPOHAYK AYITY Nafila KbIJILII KOBAJCHTTHK Gajimassim
KeJHn Ynirar. FanoreHiepiie BATEHTTHER 3JeKTPOHOPYHVE canst T, fe-
MEK «OKTeTTH# Naiifa Kelayyra GUpAeH 2eKTPOHE ernnneiir. Ouom-
AVKTAH, aNapiblH JKAJKbl JJIeKTPOHAOPY MYITAIIBII BKH ATOMIO TeH
THeIIenYyy JMeKTPOHAYVK KOH(HArYpaluaAREl Taiiga KeimaT:

Ho —
KBauTTEIK MEXaHMKAHBIE KO3KADAIIBIEA LLTAMBIK e3apa apaket-

TeIIyY YMYH cyYTeKTHH 3KM aTomy (H, sama H,) ssaxumgamkamga,
ANAPABIE OPTOCYH/A IKH TYPAYY ANEKTD-CTATHKAABIK KYITOP TAACHD 3TH-
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i MyMKYH. HCaKBIHAAIIKAH 9KH aTOMAYH 3JeKTPOHJ0PYHYE CIHHEPH
Kapama-kapms! 6arsiTranran Gosco, agfali snekTpoHayK Gyayrrap (1s,
skana 1s,) kaftpagan xabeeIn® KopafeHTTHE GafiTansND HIDKe amrar.

Meragail kalipafgan xabeUIEIN Naiiga GOMTOH MAHE MONEKYIANBIK
GYAYTTYH THITBI3/BLITE] 5KA AJPOHYH OPTOCYHAA MaKCHMANAyy Gonor. Gaapa
apaKeTTemryyY YIYH aKLIHAaNIKaH aTOM/I0PAYH 3MeKTPOHI0OPYHYE CIIHH-
fepwu sapsun Garsirranran Goxco (44 xe TT) oxm aromayn oprocynga
TYPTYAYY KYdTepy raHa apaKeT KBUITAHALIKTAH MoJieKyla maiina Gou-
Go#T. (3.4-cyper.)

Hy, Hp, H,

6)
3.4-cyper. KosaneHTTvk MONekynanars BynyTTyH xairalyy cXeMacsl.

Hemek, 03apa apaKeTTEIIKeH aTOMAOPAYHE MIeKTPOHAOPYHEYH aba-
JapkliHA ¥Kapamia MoJeKkyla Daffa GoXyImy e aTOMAOD KarkUIBIIIEIN 318
KaHpa e3ropyycys asKLIpan KeTHITH MyMKYH.

Kopajedtrik GafiiaHBIMNTEHE Halifja GONYIIVE TYIIYHAYPYY YIYH ai-
rad TOAKYHAYVE QYVHKIHAHEL TYYpa Tagjoo 3apeul. Tonkyeayk GyHEKIHA-
HEI TAHACOHYH 3KH BIKMAacE! 0ap: BameHTTHR Daibramsmn Teopascsl (BBT)
MAHA MOJCKYJIANLIK opbuTangapasis Teopracsl (MOT). Bya sku Teopusa
BAINTANKE! TONKYHAYK (DYHKIHAHLL TYSYYT® ap TYPAYYYe KelreHAUKTEH,
MOJIeKYJIaHEIH He'Harl MOJle/IHHMH TY3YTYIIYE TYPAYYYe 9arsuigsipar. Ba-
JeHTTHK GaiaHbIN TEODHACE! MOJEKYTaHbIH TYIYIYOIYH A4bIK-afphIM
IMECTETYYTO MYMKYHAYK GeprenguxTen, GHp KaTap MaceseJIepAd camar-
ThIK JKAKTaH Yeuyyre kel koajoryaat. BBT GoloEua ModeKkyjIaHEl TYSIreH
aToMAOP e3[ODYHYH JKeKeHelHTHH CAKTAI KAJAT, ajl 3MH MOJeKYIajlkIK
opbHTanIapALIHE TCOPHACH! ATOMAYH TY3YIYITY YKOHYH/IOrY HETH3IH KO3Ka-
pamTapibl naiifaiansi, MoaceKydassl OupauxTyy Oup GyTyEgel Geykye
Jlet KapamT.

CyyrexTnr Gaiizansim

Cyymexmun uony (npomon) Menen Mepc IAEKMPAYYAyey 4€ON
{pmop, xaop, keiuksamer ) anemenmmepdun wondopyryn esapa apa-
Kemmenuwunen naida Gonzon Gailrgnbi cyymexmur Gadaansiul fen
allThLIAT.
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CyyTeKTHH MOJIEKYIACchl 9KH TEPC DACKTPRIYY MICMEHTTH faiiansim-
THIPraH KOIYPOHYH POJYH ATKADA TYPraHAbIrbl, GHPHKMeleple CYYTeK-
THH KOOPAHHAIHNAJLIK calsl skure bapabap oxengury Searnayy. Memaa-
rel naiia Gonron Bafnansim Bau-jep-Baankce ky4TopynoH GHp Kelilaa
KON, aJ 3MH KOBAJAeHTTHK GalilaHbIITAH afla KaH4a a3, 6. a. 0pTOAYK
MaaHHre 33, CyyTeKTHK GalliaHbiil 3aTTap/bil QHIRKAIREK, XEMAATLIK
JAHA CTPYKTYPAILIK KACHETTEPHHE TAACHD KBLIBI, (GHIHOTOIHAIEIK IPO-
HeccTep/e 03040 T0H PONAY OHOIMT.

Hanme! afraBEfa cyyTekTHR GaillanLINTE TOMOHKYIOI 3JecTeTyYYro
Gomor:

H—02-Pg—0 -y g ®
H Ili [j{

Cyyrextur DafinaneinTein suepruscsl (Eg) anwa gese wen Gox-
Boitr. Ancak, H-H; H-0; H--F cyyrextak Safliansunrapsin sHepra-
napsl THemenyy Typae E.s= 8,0; 21,0 sxana 42,0 x/]a - moaw ' Gapabap.

AN 3MH MY3IYH KPRCTALILAADLIHAA CYVEYH MOTEKYIa1aphk! Tetpasap-
MK Koudurypanuasa skalframar (3.5-cypor).

&
in

o Qa
T~
WA H
H nq{o}o

éH .
i

3.5-cypor. Mya cTpyxTypacsiHaars! cyyTektvk Bainansiwrap.

3.5-cYpOTTo KOPCOTYIrOHAOH KEMKELITEKTHE ap GHp aToMy TCTPasip-
JIHK TOPT CYYTEKTHH aToMyHYH GopGopynpa saliramean. At cyyTeKTHE
TOPT ATOMYHYH K00 KLIYKEUITeKTHH aTOMYHA VIOAAYY KOBAJICHTTHE Gaii-
mansim (d = 0,109 wa), kanras sxoe cyyrerTHr Saftnansnm (d = 0,176 wam)
MeHeH GupuKKen. ©3 HDETHH/E CYYTEKTHE ap GHP aTOMY KbIYKRIITCK THE
Gup aToMy MeHEH VIONAYY KOBAJEHTTHK, DKMHYHCH MCHEH CYYTeKTHE
Gaiinanemn aprsutyy 6upukken. Mys apuii 6alntarana angare! cyyTex-
THK Bafimansimrap ysyne Gatrrarapgeiktaf (15% ke smaknEsl yayner),
CYYHYH MOJIEKYAaNaphl #aKbIH/AINEII, AHbIH ThIMBI3ALIIE ¥OrOPY AT,
OIIOHAYKTAH MY3 CYIOK CYV/IaH »eHII 6o0T. ARBIDBIH/IEIK MEHEH TeM-
nepatypa xoropynait Gainraransia CyyHyn MoOJCKyAaJaphl HAIKTAJIRIT
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otypym, 4° Cltern cyyHyH TRITEI3IBITE MAKCHMAJTYY 9eTHHe KeTeT. Vutyn
wapmma cyyryi MoAeKYAARAPsL IKU CYYmeKmur 6alAanbiu MeHer Ou-
pukken dumeprepden mypam. TeMuepaTypa MEIHAAH Ja *oropyjiaragia
cyyTeKTHE Dailnansiur yayaym, fMMepiep asafraggLIKTaE Kalipa cyyHYHE
KeieMy HoHoeT. Cyy Gyynansin ras abaibiHa 6TKOHAO GapALIK cyyTek-
THK Gafinansun yaynyn, an afipsmv Monekyaatapias Typar. CyyEVH aHoMa-
JIHANBIK KACHETTEDH: MAKIIB] SPHTKHYTHIH, JKOTOPKY MEUIVYIVK ChIHEIM-
AYYAYTY, RATMAP-KaTMAap TYPYHASTY TOHYINY, DHaAeKTDIRE #. 6. KacHeT-
TEPH CYYTeKTHE Bafilanbill apKELIYY TYIIYHAYPYTeT. CyyTexTun dropn-
AM MeHeH K33 GHp KapGoH KHCI0TATADLIELE GYyNapLIHIa CYYTeKTHE aii-
MAHBINTAD TOAYE y3ynbeiT, AeMeK, MOJMEKYIANAPE] JHMeD TYDYHAS KYDOT.
3aTTapABE CYYTeKTHE GalNaHBITHE 9ce0MHEH ACCONMANUATAHYY
JKOHABMAYYIYTY AMMHAK, CIAPTTED, CYYTEKTHH IeDOKCHH, KYKYPT KHc-
JOTackl, THAPA3HH CHIAKTYY GHPHKMeIepre 1a TaaH LIK.

CyyTexTHK GallIaHBIN apKLUIYY accomMATTap maiiga Gonyno, Ha-
TeIixana Gepunren GHPHKMEHHH DaTKLII 9PYY #aHa KaifHoo TeMImepary-
panapsl, apyy jaHa apUTYY MKEHASMIYYTYTY eareper, 6aikem apyy oH-
TanenHACH Kebeler . 6.

Cyyrextnr Gaiinansin mymeanyy Gonron GHpHKMeNepAHHE hHIHKA-
ABIK KACHETTepH, ANapAblH AHANONOPYHYH KacHeTTepHieH KecKHH aifsip-
MAJTAHBIIIE! MYMKYH.

Cyy MeHeH cyyTeKTHH (TOPHIHERH KailHoo »aHa 6ATKLI Ipyy TeM-
OepaTypanapbIHbIH KANNEL 3aK0HYPHeMIYYIYKTOH KecKHH YeTTeorepy,
CYYTeKTHE DalinaHbil MeHeH TYIIYHAYPY/IeT. Drepae anaait Gonboroago
CYY MeHel CyyTex (PTOPHINHEE GaNKE 3pYY kaHa KailHOO TeMOepaTypa-
JIapBl 3KCIEPHMEeHTAN/IEIK MAAHHCHEEHE AJJla KAHYA TOMOH GoIMOK.

JKBIIBIHTEIKTAN ARTKARAA CYYTeKTHK OaillaHEIITE GarkITTamyy
apaKeTTelIyyIepayH alfpeiM y49ypy Karapkiija kapooro Goxor. CeGebn
Galinanei TN Daina 601YY MeXaHHIMHA AUOONE-HIIONAVE, BATEHTTHR
GaiilaHBIN aHa DAEKTP-CTATHCTHKANLIK TEODHANADALIH HeTH3UH/e
TYLIYHYPYI 3KYPYIHOT.

Metanngex Gaiaaasim

MerannfapAsis Gapasirsl (chIManTal GamKack!) KaguMKH ITapT-
Tapia KATYy 3arTap. Ajap HerHauHeH KyGOVK KaHa TeKcaroHaMbIK
cueTeMajiarsl ablal HBIK 3KafTAINKAH KPHCTANIZADALI Maiifa KBIIBI-
mar. MeranngapAblH BJIeKTP TOLYH KaHA JKELIVYIYKTY OT8 AKIIED
BTKOPYY MOHIOMIYYIYTY, ANapAslE KPHCTANIAADEHGIE GolnTyKTapEIHAA
BAJEHTTHK JJeKTPOHJOD 3PKHH KBIIBIN KYPOT fereH GoaoMoijooro
anen Kener. Aromaop GHpH Gupuie XMAKBIHJAIIKAHAA 03apa apaKeT-
TeIIYYHYH HATHIKACBIHAA METANI/AD KOH/eHCAHATARIT KPHCTAMIAE]
maijga KeLIaT,
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Hlexeue Typran aToM/IOp KAKLIHAANIBI, GeNrHIYYy BMp apaTslKKa
JeTKEeH/le 9KH ATOMAVH BaleHTTHR OpOHTANaphIHLIH OPTOCYHAATH apa-
KeTTellYYJIep KY4ed, eTe aKulH ajfiramkan opGutannapiasie Toby
Y3ryATYKCY3 BANEHTTHK 30HAHBI Tyayinet. Byn smepreturansix somazap
afipbIM aTOMAOPro aMec BYTYHAeil KpHcTanATA TaanALK Gosor. MeTas-
AapiBIH BANEHTTHK 30HACHLIHAATHL OPOHTANNAPLIHEIE KOIUYIYTY e GHp
Geuryry 6o kagar. Bys 30HANAD 676 AKBIH alTAIIKAHABIKTAH a3 rana
HKEUIYYAYK SHEPIUACKIHLIH TAACHPHHEH 3JEKTPOHIOD KOTOPKY 3Hep-
TeTHKANBIK ACHraaIYeepre oTe aasmmar. JeMex, abcomoTTyk Hele raga
ONEKTPOHAOD 30HAHBIE JH TOMEHKY JEHIaajepHH ssiefece, KaIHmMKy
apTTapia anap 30HAHLIH Gapasik AeHrsangepuse GesryHyn saitrama Ge-
PHLIET.

Meranngapaa eTKepryy 30Ha BAICHTTHRK 30HAHBIH KOTOPKY Bomyry
MeHeH Kalipafal »aGblLIbIN, & 9Keo KAKEIH Mafirainkan Y3TYATYKCYS
SHEPreTHKANBIK AeHra2JI/H nafifa Keulat. OTKODPryd 30HAJark! JMeKTPoH-
AOP KPHCTAJLIAA BPKHH HbUILILI KYpymer. Kagumkn maprrapaa metani-
AAp/AIH BANEHTTHK 3JMeKTPOH0PY BAIEHTTHK 30HAJA M'aHa aMec, 8TKOpryy
30HAHBIH TOMOHKY JleHraanajepunge ga 6onor (3.6-cyper, a).

MeTanafapAsIn AEUTYYAYKTY aHa aJeKTD TOIYH KaKIIbl TKepyy
HHOHASMYYIYTYH, ANApALIH KPHCTANIAADEIHEE GOMITYKTAPEIHAA 3PKHE
AMBUILI JKYPTOH 20eKMPOHAYH 203 FORYHAGTY MoZielb oHolt TYUIYHAYpeT.

Honayx s#aHa KoBATeHTTHE KpHCTANAZAPAA @THOPrYY 30HAHBIH dHep-
THACKL BATEHTTHK 30HAJaH Kol allblpMalaranbIKTaH, 6y oKeeHYH op-
TOCYH[4 8T6 Y0H THIIOY CAMBIHTaH 30HA KeJHI YBIFAT. DNeKTPOHIOD To-
JIYK TOJNTOH BaJCHTTHE 30HAJAH 3MEKTPOHY HKOK OTKOPTYY 30HATA CHIPT-
TaH sHeprud DepbecTen aTeKTPOHAY KOTOPYY MYMKYH aMec, cebe6it MBm-
naif sarrapja THIOY CAJMBIHTAH 30Ha abuan woH (E > 4,0 aB). Anberre,

eTkopboouy soua |

oThopBeeqy aona | &

BANeHTTWK 30Ha BANEHTTHK 30Ha BANBHTTHK J0HA

3.6-cypert. BTkopryy (a), mapbiv aTkopry4 (6) xaua M3oNATOPNOpAyH (8)
BHEPTETVKANbIK AeHr33NAePUHIH 30HAMBIK CTPYKTYPack!,
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OTe Kol PHePTH:A e KOropKy YbIHATYY Oepyy MeHeH a/eKTPORJ0DAY Ba-
JIeHTTHK 30HAJAH OTKOPryd 30HAra KOTOPYII, 3aTThHl JEKTP eTKepryd
abanra seTkUpyyre Gosor, Gupox MeIHAA [IApPTTa M30AATOP TONYK Gy-
3YJIVIL, 32T HOHJOIIYI KeTeT.

Jonopayk-axnenropays Gaitnansmm

Kon ybaxtapaa OaiianbIn Dafaa KELTYYTa KATRINNACAH MY 36K~
TpoRy Gap atom Gom opbuTangapsl Gap aToM e HOH MeHeH eaapa
apaKeTTeNIKeH e Aa KOBAJNEHTTYYIYK KoGofiyimy MyMKyH. MeIEOai yayp-
napAa Kyn SJIeKTPOHYH JKAJNL Dafijanagyyra Gepren atoM — donop, an
IMH VI JIEKTPOHAY Kabbla anran Goi opOoHTANEl Dap aToM — akxyen-
mop gen aranar. JIOHOPAYH YD 3MeKTPOHY MeHeH aKOenTopAyH Gom
opOHTANBIHEIE acebHHeH naliga GoaroH GaltnaHeIm — JoMop-akyenmop-
dyk Gaitaansi gen atanar. Mucansr,

H Er |
HIN: + H'—|HIN:H

H H
[oHOp aKkuenTop aMMOHUA

AMMMAKTEIH MOJIEKY1ACHI MEHEH CYYTEKTHE HOHY MHAKBIHAAIIKAHIA a30T-
TYH H¥YHI EKTPOHY CYYTeKTHH Gom opOHTANE MeHeH OHDHIHII, A30TTYVH
KOBAJICHTTYY.IYTY YUTOH TOPTHe YefinH skoropynaitt. A3oT MeHeH CyyTeKTHH
Y4 aTOMY OpTOCYHAArsl GallTaHENNTEIH X¥aHk! Nalifa Goaro GalinarkimiTag
a4 aiikipmMack GonGoiT.

§ 7. Aromayx opbuTANAAPARIH THOPHENIYYCY

® Ap mypdyy dopmadaze snexmpondyx opumandapdvin esapa Gupu-
2un, fawmanicol GopMANAPHHAH ALLIDMARAHZAH, HAKL ZE0MEMPURIBLIE
guzypadaze opbumandu naiida ketabiust, opbuTangem rubpamIemyycy
QeI aTAIAT.

XuMuaaek balinanrimka kefyHde Tasa aToMAyk opOHTangap Ka-
THIIIACTAH, THOPHRAACIIKeHAeDH KaThimart. ['HOpHIlenTKeH aTOMAYE op-
GHTaNAapALIE caHbl AATa9KEl Tasa abaijarsl aToOMAYE opbHTaTmapAEIH
caHklHa Gapabap GosoT.

sp-rubpuagemyycy
sp-rubpranemyycy GepuTniAnE TYYAYKKOH ATOMYH/Ia faaHa Gaii-
KajaT: 3
Be [26°2p°] —™ » Be’ [25'2p']
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Harstitsxaza 61p s-3ana 0up p-opbrTaINaps! THODUALCIINIT KK 8D-
rebpHANCIIKeH #aHbl ATOMAYE opbuTanra aitzasar. Ajap ozapa oup
celasixta 180" 6ypu Goronua aliramar (3. 7-cypor):

5 - p —3  2sp -rubpug

! ! — -t
._/"\ p®

3.7-cypot. sp-rubpuaaewyycy.

CypoTTo AApoHYyH 61p Tapabbid Ko3oil rROPHAAKE OYVAVTTVH TEITL3-
JIBITBT KOBOHIOHAYTY KOPYHYN Typat. Quientin, GHp 0¢ KBAHTTRIK ICHTI0T-
JIeTH chepanslK CHMMETPHIIYY S-0ICKTPOHAYE OYIIVT MCHeH ranteis dop-
MACBIH/IATEL P-3ICKTPORAVE BYIVTTYH 03apa apaKeTTeH i nueH (hopMaTapsl
BupAeit CHMMETPHANYY HAHLL K FHOPIIIMK DICKTPOHAVE OYIyT nafijia
Gosyty. Muttnail Tunrern sp-ruGpugennyy Sepranntil XolopiHEe HilIKe auar
(3.8-cypor):

Be . cl, —s

N s ) =

[

3.8 -cypot. sp-ruBpraayy Bepunnui xnopugH.

sp*-rubputentyyey '

Bup s- sxaita 9kn p-opOHTANAAPALIE KOMOHHAIIIACHIHAN V4 ¥ai{bl Sp°
rubpuiuk opbuTans naiiaa Gogor. Byn rubpiymmk opbutatiap 6upn Gi-
pure 120" 6ypu Menen skaiframar. Mucanst, Gopave Xopuu sp? -ruépi-

JETTYYHYH HaTLimRaAckInAA YO 6YpuTyy hopMajars! Monesynans: maiiia Kel-
nar (3.9-cypor).

3.9-cypor. sp’-bpuaaewyycy.
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sp-rubputenyyey

Bup s-, Y4 p-2JeKTPORAYE BYIYTTapibid KOMOHHAIMACEIHAR FaHbI
sp'-rubpuaank opbaTannap maiina Sonor. Jauwr mafiga Gosxron Topt
rafpimk opburans 109,28° 6ypu Goonya GArsITTANTAH CHMMETPHATYY
TeTpasapay naiita KeiraT. MEHEIaM rebpHAeNyY KOMYPTEeKTHE JYYAYKKOR
aToMVHAA faaHa Dbafikanar (3.10-cypor):

C2s%2pF b, C'2s'2p?

3.10-cyport. sp-ruBpuaeLyycy.

sp'-ruBpuagenryycy aMMuaK, cyy THOHIIErH Moekyiiatapia baitka-
Aar. AMMHAKTEIN MOJCKYIACKIHAATH azoTTo Gafiansin naija KeLTyyTa
KaThIInaran 6rp syn aaexTpol (2s%) 6ap. Koopaupatraik oxkTop (X, v,
z) Golorua MaframKaH Yo P-3JIeKTPOHJAOPAVH CYVTCKTHHE Y4 aToOMYy MeHeH
nafifa keiaTan GafnaReIOTapRIHEE Gypuy 90° Gonyy kepek ane, Gupor
aMMHarTa an 6ypu 107,3°, rerpasipinx KompHrypanuAEeHE GypuYyHa
(109,28") scarpn. Bya aMMHaxkTelH MoleKkyTackiHAars! balinamsiurap
Tasa p-opbHTANAAPALIH KAHEITYYCY MeHeH Nalijia 60160CToH, KaphiM-3Kap-
ThUTAl sp-rubpHAAenIyyro Ayyinap GoAroRAYIYH AadHAAcHT, aMMHAaKTa-
TBI A30TTVH aroMVHYH Ooaynberon myn snrekTpony (2s%) Melikunausre
Gesrinyy GarsITThl MBI TYPralbIn KOPCOTOT.

NH;

(17 R

3.11-cypor. MeTannsiH, aMMUaKTLiH, CyyHYH TeTpasap TypyHgory
Mofekynanapsi,

A3JOTTYH aToMyHIArs! Naiigjatansiibaran #yn 2ACKTDOHAVE Mei-
KHHAHKTE GarslT aIyycy aMMHAKTEIH MOJICKYJIACHIHEIE J0I0P- aKIenTop-
YK 032pa APAKeTTCIIYYIo 031040 HiKeMIYYAYTYE TYIIYHAYPoT. As Goaco
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na sp-rubpHICIIYY CYYHYE MoTeKyIacknia 6ailkanat, AHAa KEIYEBII-
TERTHIH IKH MY aderTpony Taacup srer (3.11-cypor).

Xiymanasm GaiiIaNLIITR TYIIYHIYPYYHY BaTeNTTHE
Baitranbiut Teopusace (BET)

Byn Teopnara einaiinie GHPHEMCHH TY3YYMY AToMIOP KAKBIHIAIN-
Kanja GallaHBI AiiLa KBLUIYYra alapiblH BAACHTTHE JJICKTPORAODY
raHa KATBIIIKARALIKTAH apAKCTTCHIKCH ATOM/I0P 03J0DYHYH #eKe KacHeT-
TePHH caKTan kajgar. MojnerygaHBIH Tysyaymyn GARHJAraH BaACHTTHE
Gaif/IaHbII TEOPHACKIHAIN 3K000,10pY TYLIVHYKTYY, DICCTETYYIO MeHi,
GHPOK KOJAJ0KIOH MATEMATHKAILIK HKMalapsl ore Tataan. BBTaEN He-
PHArH #o60I0PY TOMOHKYIO0D:

1) xopaneRTTHE Baitnansinr ennagepn KapaMa-Kapiisl 6areITTadl-
TaH 3KH IeKTPoHAYH scebuHen naitaa GoaoT;

2) baitnansin najiza OATOHAC MICKTPORAYK GyayTTap Kalfpajgan
AADBLITANAKTAN 9K AAPOHYH OPTOCYHAA SACKTPORAYE BYAVTITaPIBIE
THITBI3IBITEL FKOTOPYAaiT;

3) anerTpoiays GYIYTTAPARIE Kaiipa kabeUIVY fapasackl Kamua-
JBIK Ko Dosico, naiifa G0ATOH MOAEKYIalLIH JHEPrH#CH OMIOHYO a3,
TYPYETYYAYTry xoropy G6oitor. 3aTTapisiE najiga 6oaymysia Morekyia-
ALK OPOHTANE BIKMACH! 4 KOAJOHYIAT.

Mbtuaas THOIKAPE], 5MEMEHTTHHE aTOMYHYH CBIPTEBI JACKTPORIOPY-
HyH GHPH, aHLl MCHCH APAKeTTeNIKeH Tepe JNeRTPAYYAYTY Kedypook aie-
MEHTTHI ATOMYHa OTYII KeTce la KOBAMCHTTYYJIYTY soropyiaaiit, Ascak,
A30TTYI ATOMY PeAKIUAHEIN HaThlilKacuinaa OHp 3IeKTPORYH 03yHOH
TCPE JACKTPIYYAYTY KOIl 3IeMEHTTHHE AToMYHA GepHII, TOPT #ATKE BI6K-
TROHAYY HoHro N alt Tansiiner MyMEYH:

Neszp L AR e, N pastgpy R 21217

25" 2p* 2! 2p?
Memisait aftanyy asor ruciaoTacs! naitfa GoaAroRL0 baitkasar, cede-
O DKHHYH MESTHIIMH 9ACMCHTTEPHEMI CHIPTKE] BAICHTTHR AeHroaac-
puHjie DoJTroly TOPT rana opbuTaib (BUp S-, Y4 p-opBiTais) BOATOHAYK-
T4l a3oT TOPTTOH AUILIK KOBANCHTTYYIYKTY Kopcoto anbaiir. Mempait
KybyaIyin nurpar-soujo faiikanar. HuTpar-uouiy pesoHaneTLIK cHeTeMa-
SIAPIBIH MUCASILI KATAPLIE A TOMOHKY CTPYKTYPa TYPYHAO a3y yra 60710T:

0
Il
H—0 <X =¢
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Byn Gupuxxege asoTTyH BagenTTYYayTy 4xe Gapabap Gosrony me-
HeH OKHCTeHYY Japakacel +35 ke Dapabap jlen ansiRar.

XuMuAaabK 6alIaupImITEH YHITYYIYTY

Bup ane aneMedTTHH 9KH aTOMYHaH Daiijga GoJroH, AZPONOPYHYH
OH 3apAbl MeHEeH 3JeKTPOHAOPYHYH TEPC 3apAALIHEIH «00pAYE Gopbop-
JIopye Jafl KenreH MoJeKYJIaiap yroacysd, an aMi Gaitnansiun — yoacys
Oaiaanuiw pen atagar. Typayy aneMeHTTeDAHHE aToMJopyHaH Haiifa Goa-
TOH MoJleKyJajiapia, #yi anekTporaye 6yayT TO az aromaon TD kebypeek
ATOMTO MaKbIH skajiranrar. OH #aHa Tepe 3apAALAPHIHBIE «00PAYK 6Op-
BGopaopy» Jal Keauuineil, afapAsIH 3apAAAapE! GeAruyy 6up apanasikTa
(l\) opyn anran Moiexynanap yoadyy e dunonrdop, an smu Gafinansim
ywoadyy Gaiaansiw gen atanat (3.12-cypet).

ls._e.lv-oﬂnvr

Yo 2

3.12-cypor. Yioncys, ylonayy ®aHa uoHayk GafinaHsiuTapasiH
CanbiWThIpManyy cxemanapsl.

Yionayy MolexyIafarsl oH aHA TePC 3apAAABIH 00DAVE Gopbop-
JTOPYHYH apansirsl yroadyn yayndyzy (1) nen atanar. Metagai Monexyna
naiifia KelArad aneMeRTTepanH TO allbIpMaublIBIrE] KAHYATRIK YoH GoJ-
€O, OUIOHYOTYK XHMHANLIK GafIaHII YIOAAYY G0oM0T Jered KOpYTYHAY-
ra kejqebua. MojleRyIaHEIH VIONAVYIVTY AHBH QHICIAYE MOMEHTHHHE
(m1) B4YOMY MeHeH AHBIKTAJIAT:

u=e-1,

MEIHJA € — 3J1eMeHTAPABIK JNCKTP 3apAbl, | — IHIOAAYH YaYHAVTY.

Monexynanapasie JHIONAYK MoMeRTH dedait (D) menen (1D = 1+ 0™
1. er, BUPANK) TYIOHTYIAT.

Viomcya monexyaanapna [ = 0, nemex, p =0, ax aMH VIOIIVY Mole-
wyaanapaa l =0, gemex, p > 0,

Mosterynagars: aroMaopays T2 aliblpMacklHbE GailTaHBIIITEIR VIO~
AVYAYTYHA THATHAreH TAACHDIH CalBIIITHIPEI KOpYY YUyH 2-Mesrungna
a/leMeHTTEPHHNH (PTOPHANEPHH Kapall Kopeuy:

LiF — BeF, — BF,—» CF,—» NF.—0OF,— F,
Meriga atomgopaye TO enueMynaery affbIpMaTbLTLIK MeaTMIAE COJL-
[0H OHr'o a3aiirad calibin HOHAYK GHPHKMe — NUTHil DTOPHINEEH VIONAYY
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GupHEMeNlepre, aKBIPHIHIA VIOACY2 GTOPAVE MONEKYIACKIHA MHeTHI TOK-
TofiT. QUIeRTHI, MoleKyAafarsl GaiTaHBIITRH ¥apaTHUIEIOIE MOJCKY-
NaHBl TYITOH ATOMIOPAYH Tepe 3AeKTPAYYAYTYHYH CAHABIK Maalijiepi-
HHH ailbIpMayBIIBICBIHA KOIKAPAHIEL.

?
« Cypoonop waxa kaHyryynop

1, AToMm-MOnNeKyNansik okyyHyH Hernarn xobonopyH antwn Geprune?

2. ATomayk TaTaanfsirel, SAPO MeHeH NPOTOHAYH MaHa 3NeKTPOHOYH CaHbl
amHere GapaGap?

3. Pesepdropn, Bop TeopuANapbiHbIH KEMYNNMKTEPWH KOPCOTRYND?

4. KBaHT TeopusICEIHBIH HEMMITM KOBONOPY HaKa KBaHTTLIK CaKnapabiH Maa-
HUCHH aiTein Geprune.

5. Atomayk opBuTanapabii TonTypynyw wpetk: Nayni npuHunBe, Nywn spe-
HECH KaHa IHEPIUAHLIM a3aiy NPUHLMGK,

6. [1. V. MenpeneesauH Me3rMNOMK 3aKoHT 0 03yHyH Geprer aHslkTamack Kaqa
A3LIPKE] MEIMMNAETM apewecuH anTuin Geprune?

7. 3NeMEHTTEPAMH MEITMNMK CHCTEMACHIMBIM TY3yNyLLY.

8. ATomayH WOHMOOWYY IHEPrMACK!, INEKTPOHID TEKTEWTUIN MaHa 3neMeHT-
TepANH TEPC INEKTPAYYNYTY XOHYHAOD Kaunad Maansimatsiyap Gap?

9. Xumuankik GadnaHbill KaHa anapabiH TYPNopY WOHAYK, KOBANEHTTHK Gai-
NaHLILTAPALH ARbIPMAYLINLIKTAPLIH KOPCOTKYNE.

10. sp, sp?, sp’ rMBpuatewyynopy *aHa anapra GainaHsiuTyy 3aTTapabiH
TYIYNYLIYH KOPCOTKYNa,

11. CyyTexkTuk, MeTannaeik GafinaHeiLTapasH MaaHucuH aiTein Gepriune

12.Li, Na, Ca, Al, Sc, Cu, Zn anemenTTepUHIE 3NeKTPOHMOp aToMayk opbu-
Tangapaa kaHpan GonyHrod?

13. 3mHe y4yH XpOM NOATPYNNECKIHAATL! SNEMEHTTEPAER «3NSKTPOHAYH KyNa-
wei» kyBynywy Gaikanat?
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AHUMMAJVIBIK TTPOIIECCTERIHIT HETM3TH
IAROITMENEMIYYJIYRTOPY

§ 1. XuMuaaslk peakuMANbI bIATAMABITL SKOHYHI0 TYUIYHYK

Ap kaugait XMMHAIBIK IPOIECCTePAN M3MI00HYH HATRIDKACKIHAA
PeAKIHAIAD TYPAYY BIIAAMBIK MECHEH KYPO TYPranAsIrsl ANEIKTAATAHR.
Kaa 6up peariuazap Koa upMeMae #ypor. MUcatsl: Tyafap, KHCI0Ta-
Aap, WeIoYTOPAYH cYYAarsl 3pUTMeICPHHAH 03apa APAKETTCHHAIIH, Ma-
PEIAYY MeHelH KYPreH DeakIusaiap »x. 6.

Oxuiryn OHP PCAKIMAIAD OT6 #ail sypor. MuInai peakumuanapaa as
aJle MPOAYETYHY a1y YUYH AfiAap, *KEUTIAD TANAD KELTLIHAT.

XNumusnvir pearyusnapdoin oindamduzoti Yipomcon XumMuansoi map-
Mdzbl XMMHAIBIK KHHeTHKA jlen aranar. JeMer, XEMHAILK KIHeTHKA —
XHMUAALIK PCARIMATADABIH AKYPYY bULAM/BIIE! AKAHA ATADILIH ap TYPAYY
HAKTOPNOPro KOSKAPAN/BLIBITE MOHYHAOTY OKYY.

XUMHANBIK KHHETHKANBIH HOTHATH MIUIAETH NPOAYKTYTapAhl Ko
QIIHOM/0 HINTC YbIMapyy MaKCATHIN/A PCAKITHANADALIE bULIAM/ILIIEIH TC3-
ACTHIL, XUMHAABIK OpoleccTepay TYVpa Gamkrapyy GoJyo scenTemner.

PeakIHAHBIE AKYPYMIYHO APaKETTCLIYYIY 3ATTAPALIE aGaisl OPYYH-
AVY TaacHpHH THiirH3eT, cefebM XUMHAALIK PEAKIHA 03apa ADAKET-
TeLIKeH 3aTTapALlA GonyKYenepy 6Hpn bHpHEe THIHIIKeHIe PraHa HIIKe
amar. Peaknusra KaTslIKAH 3aTTAPALIE 6Hpy 6HDH MeHeH THIHIIYY
MYMKYHAYTYE KoOolTyy y4yH ap xaEgail BIKMamapfsl Koafomymoiat:
MeXaHMKaaLK MaiIa100, 3PUTYY ana 6yyra — ras abansiHa afioan-
ABIPYY.

MaiiganoonyH peakMAREIH BLTIAMIBITEIHA TAACHDH TOMOHKY TAMK-
phiiifaja sakms Gaiikanat: GHp Kecek KOMYD e GHp yyd Yy Kyiiryacox
OTO aill Tyron KyiHoT, a7 MM KOMYPAYH e YHAVE YAHRHA OT KOHCOK
anap AapelIYY BLAAAMALITE MeHeH PeAKIMANANIAT. DPHTMe/e AKYPren
pearUMATAPABIE bLTAAM/IBIIL! OPHTKIHUTHE $KAHA PeareHTTepANH Mapa-
THUIBINEIHA Koaxapanas! Bonor. Honayk GupnrMenep sana ModeKy.ia-
Chl VIONAYY 3aTTap VIOIAYY 9pUTKHUTEDAE OTO Ted PeaKIIHAra KUpeT, al
SMHE VIOJICY3 3PHTKHYTCD/e Peaknusa #ai mypor. [aa, 6yy abansimaars:
3aTTap peakiiMAra oTo Te3 KUper. Mucaasl, HAMIIKe Kyoaran GeH3HH
#ail Kyitor, an oMH ausiH afa MCHEH apajalIMachl #apsliar.

Peaxuuansla BLIIAMABINE y6aKeT GUPIMTHE/C 03apa apaKeTTemn:-
KeH 3aTTAPALIH e HPoAYKTYIapbIHbIE KOHIeHTPAIUAIADEIHEI 03ropyIIy
MeHeH MeHejaeT.
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Mucanst, TYPYKTYY DachiM KaHa TeMIIepaTypa KeanHuae s ypyyuy
A+ B — AB praknuAchHBHE BUIIAMIBIBHE AHLIKTAD KOpcok GoloT.
drepie y6axruITTRE t) KeanHjie A 3aTHIHBIE KouneRTpannsacy C,, aa
amu L, Keaunge C, Gosico, anna GCpHATCH KHYHHCKeR YEaAKLITTRIL HUHIIC
At =1y — 1, 3aTTLIH KOHUEHTPANMACKINLIN oaropymy AC=C, - C, fo-
noT, AHBIKTaMara bijaafislk PeakIMANLIH BINAAMABIIBIH TOMOHKY TCH-
JACMITHE apKuIAyy Gejriien asadnia:

C,-C; __4C

Vet =
Lt Al (4.1

Kanpait rapa peakuuans aa6aiiasl, aHbslH BLIAAMABIL JafiEIMa
oH GoAroRAYKTaH, TEHJACIITHKTHE aJisuaiyy (—) Gearuwen Koloaar.
PeaknMANEIH OPTOMO BLIAAMALITEIN YOAKBITTBHIH OIY MeHeH ara Ty-
LIYPYJATOH MKAHLIMA ChI3LIKTLIH OPTOCYHIATH! TAHTeHe BYPUY apPKLIAVY
raan anyyra Goaor (4.1-cyperty Kaparsiia).

KoHuenTpauns

I b Y6akei !

4.1-cypoT. XMMMANBIK PEaKLMAHBIN bENAAMIbIMb.

Peakiusnsn 9BIHEITE BLIIAMAITEL 0TO KBICKA YOAKBITTEIH Al Maa-
HHCHHEIH 3aTTHIH KOHIICHTPAILIACHIHBI 03rOPYIIYHYH AC MaanuiepH ap-
KBLTYY aHBIKTATAT. JlaGopaTopuaga pearEAHbIN LUIAAMIMIE YOAKBITKA
TCCKePH NPOIopIHsIALI Aen aayyra bomoT: V= 1/, e. Peaknuansig buI-
JAAMABITBIH TAAN AIYY/A, AHLI KAlI8H PeaRIMARLIN TYDPYHE KHpepui acke
QIYY 3P,

Peakiistit bl bUIIaMIABINE] PRARIMATA KEPYYY SATTRIH HKapaThiint-
IIBIHA, KOHNCHTPAIIMACKINA, TCMIICPATYPAra, KATAIH3ATOPIO . 0. KO-
TOrox axtopiopro xezxapanasl. OUIoHAYKTAH GVA OHYY (axTopiop-
AYH ap BrpiHe KpICKada TOKTONYI 0T0IY.

§ 2. BllaMiLIKTEIH KOHIICHTPALMATA KOIKADPALIBLILIILL

Maceannin Taacup aTyy saxomy
bLIaMALIKTEI KORNEHTPAIMATA KO3KADAHALLTBINEL MACCARBIH Taa-
CHP 3TYY 3AKOHY APKBLIYY TYIOHTYIAT. « XUMUSAbLE Peanyuaiibit vadam-
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dbtzit peakyuRza KamMuuLKan 3ammapavi KoNGempayuaco bl Ko3g-
ruguenmmepu dapaxea mypyndo kopcomyazen kololmyndyeyne mys npo-
nopuusaau s, Mucans,

mA +nB =AB
PeakunAnsE bLaM/AbIrsl (V) peakusaialikad MoJCKYTAIaDIBIH
(A xana B) y6axksIT OUPAMIHEICTH KATLLIBIOILIIBIH CAHDBL MEHCH AHBIK-
TaJIaT, MATEMATHKANBIK TYPYH0 MaccalklH TaacHp aTYy 3aKOHY TOMOIKYHO
TYIOHTYaT:
V=K[A]"[B]" (4.2)
MBIHAL [A] Menen [B] Gepuaren y6akelT HYHIACTH 3ATTAPBIE KOMIEHT-
pannsnapsl, K — sLlaMsIK KOHCTARTACEL, N1 JKaHa N — CTCXHOMeTpH-
JIBIK KOHCTAHTAJIAD. f,
blajaMablk KOHCTAHTACHIHEIH (GHIMKAALIK MaaHHCH: arepie

[A] = [B]=1 moas/n Gosnco, anga BLIAAMABK KoHcTanTtara Gapabap 6o-
sor, V=K.

Maccansin Taacnp 9TYY SAKOIYHYH KOUIOHY YLy
Temorenayy nponece
CyyTer MeHeil XJOPAYH 03apa APAKETTENlYy PeaKIIHACKIH Kapail
KOpOTY:
Hygy = Clyyy = 2HCly,

Bya pearunanen sliaMasirs: V= K[H,] - [Cl,] Menen TyoRTYIAT.

Tereporensyy npouecere peakMAra KaThlOIKAH 3aTTap ap TYPAYY
tasanga GoArOHAYKTAN aTAP/IRHE BLLIAMALINE (asagapibE GeayHyy GeTn-
HHH afAHTBIHA kapaimia oarepoT. Karyy sarrap tuilmuryy Gets Memen
raHa PpeaKliAra KHPreaAHKETeH, ATapALlH KOHICHTPANUAC! LLTAMIHIK-
THIH TeHjeMeciie KHpoeiiT:

Cy + Oy = €Oy 3 V = K[O,]

Hlevex, 6ya1 peakIMAHBIN BUIAAM/IBITB] KBIYKLLITCKTHI KOHIICHTpA-
IHACKIHA Tata TY3 nponopuaian 6ogor. Mucansl, KoeMypAYH Kyitymy
KBIMKBUITCKTHH KOHICHTPAINACKIHA TAHA KO3KAPanbl. Bapabik MetuT i
MIITOO IPHHIIMITEPH oKIIom GoioT,

§ 3. blalaMIBIKTBIN TeMIepaTypara sxamna KATaAu3aTOpPro
Kozkapanaelaeirel. Bant-T'odd saxony

IKCIEPUMEHTAIILIK AHBIKTO0I0p G0I0HYA TCMIICPATYDA PeAKIHAHEIH
AYPYUIYHO HoH Taacup oTer. JlafiniMa TeMIepaTypanbliH ¥OTODY.IAIED
PeAKIMANEL Te3feTeT, cefebi MLIHAA 03apa ApaKeTTeIKel HoTyKI0TopayH

72



IHEPIHACKL }OPOPYIal, HATRIAKALA ATADABIH KBIIMBLUL BUIIAMALIIBL TE3-
AefiT, yO0areIT GUpAKIHEC KarsLILIIYYCY KoboiioT.

Kou caujarad peaknuaaap/AblE bLIAAMALITBIHE N3HINO0HYH HaThIiL-
sacsiifia Banr-Togid opesecn fen aTaaras, TOMOHKY 3aKoHYCHEMIYYIYE
auplaran: « Temmepatypaiist ap Bup 0l FPAIYCEA KOTOPYIATEALTA PEaK-
UMANLIE BLIAMIBITED 2—4 dce soropyaanTs.,

V, =V, .y 10, (1.3)

t 1

MBIHJAA ) aHA {, — PeaKUUAHBIH GalITanKel MAHA AKBIPKEL afangarst
TeMmnepaTypaiapsl, V) mana V,— peariinagapibiH sULAAMABKTADEL, ¥ —
TeMHuepaTypajaelk KOaMpHIIHCHT.

O Temnepamypanwt 10°ka xcozopyramxanda Gepunzen peaxyusnni
vrdamduiznl Kania sce Ho2opyAazanduizii KOPCOMKON cak Peacyuanb i
TeMnepatypanss koaduumnentn Jen atanar.

Karmasnnkanga Gaitnanein naiifa Kel1a aarad Mojeryjaanap ax-
THEAYY GonykHoaop jgen atanar, TeMmeparypa moropyjarauia peakus-
ra KOHAOMAYY MOJCKYIAJAD/BIH YAYIY Kala alapiblH KHHeTHKAIBIK
JHeprusicel KOGOMYN, KarsUILINYVASPALIE CAlEl Ia Teajeilr.

blagamasicka KaTaaAM3ATOPIVE TAACHPI

O Peaxyusnvt mesdemun, 6upox peaxuusdan xuiun o3dopy XUMUR-
ALK NeaKman e3zepyycys Kaazan jammap KATAAU3ATOPIOP Jiell ATAJAT.
Peakiusnsin LajaMAbTEH facaHAaTy Y4y 3aTTap Tepe KaTalH3aTopIop
#e HHrHORTOPI0p Aen KalbUl ANBIHTAH.

Mueanst, Terpastiakopromys Ph{C,H.), Genann feToHANHACKIH Ba-
cat (AAPBLIYY MelieH KYiyyeyH BacanIaTar) ke HATPRit CYIBOUTH 3pHT-
Mefie abaibiH KBYKBUITErHHHE TAACHDPHECH KeHI OKUCTCHET, A7 3MH
apuTMere GHp a3 COMPT, TIHUEPHH e KAHT KOUWIVI Kofico, OKHCTeHYY
oTD KAl Myper.

Karaanaaropays Taacupi cienudukaisix 6osor. Bup ajge katatu-
3aTop Bap/bIK XUMHATBIK peaKIUAIapALIE JKYPYIIYH GUpaci sUTgavIaTa
Bepbeiit, 6. a. yuusepeaaapk Katanusarop Goaboitr, Cyyuy Gapisix pe-
AKIUATAPABIH BUIAMALITAIN 03NOPTKOH VHMBEPCA/IBIK KaTa H3aTop jen
afiryyra Gosop a71e, cefebi KON caljlarai PeaKIHAIAPILI SYPYILY YHYH,
a4 GonGoroio cyyayH GYyIaphlHEIH GOIYUTY 3aphlil, BIPOK CYVY K33 oup
PeaRIUATADAL akeIpbIEAaTaT. Mucansl, kyprak CO, yALTPAKEISTELIT-
KOR HYPJIapibiH TAACHPH MeHeH KoMypTerk okcuauue (CO) :xana keru-
KBLITeKKe (O;) askpipaiiT, an 9MH HBIMAYY KOMYPKBIMKBLLT Ta3kl aHgafl
A3BIP00 peaKIMACkIHA Ayvinap Goaboiir.
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KaraauasaTop/iyH KaTBIIYYCY MEHEH KYPrOH XMUMHUAIBIK DeAKIIHA-
7ap TOMOTCHIYY, e eTepore Yy IIapTTapia HIOIKe allLIInEl MYMKYH.,

Peaxiusira KUpren 3aTrap MeHed KaTaauaatop dup dasans Tyaco
roMOrenyy KaTa Ms/InE 1ponece e aTanar. [oMorenayy KaTanusan apa-
ABIK GHPHKMeIepARE TCOPHACE! FMAKIIL] TYHIYHAYpoT. MBIHIa KaTammaa-
TOp GAIITAIIKE 3ATTAP/BIE BHPH MEHEeH APAKCTTCHHIIKI TYPYKCY3 apajibIK
GuprEMe (AKTHBAYY KOMIIIeKe) naiija Kettart. Byt apaisik BHpHKEMe JKHIYR
KOMIIOHCHT MCHeH ApaKCTTeIIKCH/e KATATH3aTOp Kafipa Kajabsl6hiHa Ke-
JleT:

A+B R, ABnermarn XHMUAJNLIK Ipoliecc;
K + B = KB (axTHsayy KOMILIeKe);
KB + A = AB + K ratannsaTopayn OpomeccTer Goaymyioy.
Muecansr,

0,+1/20, __NO__ 80, mermarn xuMuraAILK Dpomecc;
2NO + 0, = 2N0O, (axTHBAYY KOMILICKE);

NO, + 80, =50, ~ NO xarannsaTopAyH nponeccTer GosyRyiny.

Karanusarop enenndikaablk Taacup atet, 6. a. 6up aae peakmna-
HBI KaTausaTopavit Gapasirs: 6upjeit Teafere Gepbeiit. Teckepucnnie,
TYPAYY KATANM3ATOPIOP/IVH TaacHpy MeHeH GHp 2;1e 34T ap TYPAYY npo-
AVETYHY naiijia Kulablinbl MYMKYH., MMCATEI, KATATH3ATOD KATApEIHA
Al O, kaTBIICA, THIL CIHPTH OTHICHN AHA CYVEY Dalifla KELIYY MeHeH
AFBIPANT:
caon e oH . LHo

Karaauzatopy ses e KyMyur Goco VIOV 2te cHUPT YKCYC aibic-
IHNHE JAHA CYYTeKKe ancnipaiir:

C,H,0H —S4 , CH,C0H + H,

Karaausatopiopro ko9 6Mp 3aTTapisl KOMKON0, ajlapsli TaacH-
P kyqeilT. Moiifail saTTapasl NPOMOTOPAOD e AKTHBACITHPTHYTED
nen atamar, Mucaisl, TeMEpre MEI0NTYY MCTALLAAD e MEI0UTYY sep
METAIIAAPBIHBIHE OKCH/IEPHE KOIICO, AHBIH KATATH3L00YY TAaacHpH ab-
Jian Ky4oiiT. Kao GHp peaklMAIap/LIH LIAAMIBITE CBIPTTAH KATATHIATOD
kotynBaca gene Tesfeiir. Meinga KaTaaM3ATOPAYH DONYH DeaKIHAHBIE
natsiiykacena naiga Goaron npoayKTynapasm 6upe atkapar. Katasm-
THRAJLIK OPOIeceTHH Byl TYPY aBTOKATANKS Al aTagaT. MHcATBI, KO3Y-
KYJIak KHCI0TAChlH KaInil NepManranarsl MeHCH OKHCTEHYY PEAKITHACKIH-
na naiiga Gonron Mn** mory yinys aje peakIHAHBIE KaTaTHIaTopy Bosym
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acenTeneT. Peaxnus amranarania xaii Aypor, opurmeae Mn®™ moaaopy
K00OIron cafibll Deakins Teajgeir:

2KMnO, + 5H,C,0, + 3H,S0 ; = 2MnS0, + K,80, + 10C0, - 8H,0
dBToKaTanmiartop

§ 4. XUMHAJBIK TCIVICIITHE KaHa aubl
ABUIBIITLIPYY WIAPTTAPEL

Pearnmuaaapasia HaTeIHKACKIHAA Tal1a BOATOH NPOAVKTYIADIALIHE
kafipa TY3/0H-TY3 03apa APAKCTTCINKCH GAIITANKEL 3ATTAPIA A3 EIDAUTE]
raifiTanaAMa peakuuAnap geq araiar. Kaiirazanya peaknuasiapra Teq-
nemTHk abaa MyHO3IYY.

Kafitananva prakiMazapasie MyHosnyy GoTonuoayry — mabuix ciuc-
TeMajla aAreiHa Yefiun xypboiit. Peaknuara KUpred 3aTTap SKBHBAICNT-
THK 0J40MA0 A7bIHCA 13, DEAKIIMAHLIH IPOJVKTYIAPEIH Halila KLIVYTa
TONYK syMinanbaiit, Gearnayy OHp QeKKe MMeTHCHE TY3 #aHa TeCKepH
HRYPTOH IPOIECCTCPARE LIAKaMARTE Gapabap 6oy Kaiar,

2 Pearyuaza xupzen mana arapdan naida Goazon sammapdetn xon-
uenmpagugrapu b e3zopbolt mypzan afianve, 6. a. Vi = V, XxuMusinik
TeHJCIITHE Jen ataitar. Vy — Tya syprom, Vy — TeCKepH myprou peakins-
HEIH BULAM/IBITEL

Peaxnuara supyyay saTTapAsl apagamTeiprania GUpuMEYn HperTe
TY3 JKYPIOH PEAKIMAHLIE BUTIAMATEL V) 2coropy 6oj0T fla ara kKapaMa-
KApIILl AKYPro#d peakiuaRbKsl Vo= 0. An oM agda-MuHEYA peakis-
HEIH OPOAYKTYI4pE! TONTON0 DAIITATAH/AE TAPTHII, TeCKEPHCHHEYE ara
KAaplIkL AKYProil peaKIHAHBIH BILAM/LINE] JKOTOPYIail Samrraiir.

OmenTin orypyn Gup MEB[HILE TYS AKYPron peakiuanbIH BLILAM-
ABITE MEHEH aTa KapaMa-Kapilsl 3YPred peakiMaAnbH blIaMIBIKTApEL

=

Gapabap Goayn kaneiniar. Bya yuypga nu-
HAMHEAIBIK XUMHAILIK TOHACIITHE ITaitga
Goany nen rymyayurybys kepex (4.2.cypot).

Tengemruk abanra Vy = V, Maccausin
TAACHP ITYY 3aKOHYH Halilaianyy MeHcH
KOIMYAYK XHMUAILIK IPONECCKE KOJJIONY-

AYVIY TeHJICHITHE KOHCTAHTACE! YOHAYTVH
anabbia:

blnpamasik

Yeaksit t,  t

mA+nB —__pC+qD 4.2-cypot. XuMmuansi
% TEHOBLUTUKTMH LWAPTH,



Vi= K[A]" . [B]*; V,= KJ[CF.[D]
Vy = Vy Borroupywran K [A]=. [B]* = K,[C]. [D]* Gosor.

PO&KII]!HJIﬂp}lIxIII BLIAAMABIKTADEIHEI KOHCTAHTAJIADBIHE 03YHY0 TOM-
TOII, TCHJCIITHE KOHCTAHTACKIH ‘{blr‘apaﬁu:::

K; _ [CP°-[D]* (upoayxryey)

= }{_2 [A]™ - [B]" (Bamr. sarrap) (1.4)

AMMHAKTHIE naiiga Gonyy maprelEga N, + 3H, & 2NH, reugem-
THE KOHCTAHTACK! TOMOHKYY® TYIONTYIAT:

_INH.F ‘

T INGIH,TP
Cyyayn AMCCOIHAIIMACHL YHYH:

H,0 2 H"+ OH

_[H1-[OH ]
BGES)

HannpichIHEl KalfTaTaRMa PeAKIHANAD Y9YH MACCATAD/BIH TAACHD
ATYY 3aKOHY TOMOH/IOTYYS OKYIaT:

Pearcyusnvin namuiixacunda naida Gonrzon npodyxmynapduin ( Ko-
apuuuenmmepu dapaxcaza KOMePYAZeH) KOHUEHMPAUUARAPLHLIH
1OGOUMyNIYAapY HeHEeN PeKUUAZa KUPYYLY 3ammapdbii KONUeHMmpayus-
AQPLLHLL KE0OUMYHIYAOPYHYN 63GDA KA b6 MYPYKMYY YORIY K.

TeHaemTHE KOHCTAHTACH] KOHICHTPALIHATa, GACKIMIA JKAHA TeMIle-
paTypara Ko3kapamnjisl.

TenIemTHETH #BUIBIIITHIPYYIYH WAPTTADEL,
Jde-llarease nprmbn

Temueparypanst, GackIMAbl, PEAKIMATA KUPYYUY 3ATTADABIH KOHIEH-
TPAUHASAPBIH G3TOPTYY MCHCH TCHACINTHRTH MBUILIOTHpPYYra Gotor. Byn
YUYH peakilHAHBIE Kaljadl 11apTTa #Yy30Te allaapbil, CAIPTRE! YoilponyR
TAACHPHH ICKe AMINILIGEI3 Kepek. JKaNNLICRINAR TeHICMTHETH KCPeKTYY
AAKKa HEUIBINTHPYY yuyn Jle-Illarense npunnubnne Tagnabnis.

Jle-llaremne npummdn: «Jzepde mendewmur abardazoe mypzan
cucmeaaza mexnepamypanst, 6acoimdst xe. 0. napasempaepdu oszepmyy
Melen maacup ameer, anda mendewmurx maacup anicen gaxmopaopao
rapamMa-Kapui Gazsimea xeoiaamos.

By.1 apeseny TOAVK TYNIYRYY YIYH K22 GHP KOHKDeTTYY MIcaiiapra
TOKTOYT KETCIAH:
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) IKIOMEPMUKARBLE PEAKYUR FLYIL
N, 8H, 22NH, ~ Q (AH < 0)
1. Temneparypansim Taacupi. Peariys 03y suutyyiayi 60y HEIapyy

MCHEH FKYPrOHJAYKTOH, TeMOCPATYPantl ;KOTOPYIATCak TeHICIITHE coiro
AhLtar, 6. a. naitna Goarol aMMHak askuipail GamraiiT.

~ BH, « SRy g\

-
Jrepjic TCMICPATYPAHR! TOMOHI0TCORK, AN PCAKIIMANEHE HATh{THa-

CRIHAA GOMYHYN UBIKKAH MELIYYAYKETYH opavi roatypran Gogobys, na-
THHTAAA TCHACHITHR OH JKAKTRL KO0/ AELAAT:

N, + 3H, “rovonaeryy  2NH,

2. Baemimasin Taacupu. PeakiMaHui con sarsinga 4 Modekyia,
a1 aMHu oH arsmga 2 moaekyaa GoarougyrTan bacusmau () soropy-
aTcaK, TeHACMITHE DACKIMLI a3 #aKkTel, 6. 4. AMMHAKTHH Haitfa Goay-
MTYH K030 LliaT:

N, + 8H, _ ruominy

2
A oMy TecKePHCHHYE BACKIMAL TOMOHADTCOR, TCHACIITHE COJT ¥KAKTEI,
6. a., AMMHAKTAIH AYKBIPAIIBIH KO310it sKEI1AT;
N, + 3H, ( Pmany 2INH,

HutiisrTrkTan altTkanga, aMMEAKTL KOBYPOOR 0THOMAO AdLIT
YUYH DachiMant Geiriiyy 0440MI0 HoHOHTYI, ai 8Mi TeMICpaTypaibt
a3aliTHIMBIGLIS Kepek:

= P uomoltryy 1 tosmougoryy
N, + 3H

¢+ " Pasalityy © moropyaas

2NH,

6) ondomepmukanvik peaKyuans. Kapan Kepoiy:
N, 0,2 2NO - Q (AH > 0)

1. Tevmeparypansimn taacupu. Temueparypans JROTOPYVIIATCAK, TOP-
MOMHAMMKAHLH APTRIHA LLIaHLIE K HoHoeT, natutiiann TeHICUITHE
OHJLY KO3/10H, 81 3V TCMICPATYPAIsl TOMOHIOTCOK, TCCKEPHCHITNE COMY
KO30H FBLIAT:

o _ U oworopyaaryy |
&?‘ = 0! T TomonaeTyy 2N0

2. Bacntwinm taacupy. Peaxnusra kaTuimkan skana naiiga Goaron
MoJleRYyIagapis caisl 6apabap BoJAroHAVKTAH, TCHACHITHEKe bachiv
TAaCHp OTHICHT.
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XHMHAABIK TCHICHTHERE TPAIMANEIN TAACHPIL

Miucannt, YECYC KHCIOTACBIHBIH JICKTPONAHTTHE AHCCOHATINACRIHA
CH,CO0H ¢ H* + CH,C00"

[CH,CO0 | venen [H'] 03aropyyiopy TY31oH-TY3 TaacHpHH THITHACT:

a) opoayrryuyn 6ups, mucansr [H] azaitca, micconmanus npomec-
CH OO BIJIAT.

Mpingail nponece YReye KHCIOTackIHA a3LIpaaK caHJarsl MegIo9Ty
KolIKOL/10 muke amar: H™ + OH = H,0.

§) DPONYKTYHYH OKHHEYRCH, Mucaisl CH COO moropynatcar, guc-
COIHAIIMH IIPDLLI'_‘CCI[ COJITO ABIJIAT.

Meiagail npoece YRCYC KHCIOTACHINLIH SPHTMECHEE KYprax Tya
CH,COONa rowcok bafikanar. Cebebi Ty3 KY4TYY aIeKTpoanT Goaromn-
aywran [CH,CO0"] oH makTa Kol TONTONOT:

tOH”
S L'

Horopyaa alTELITaHIAPABL MHBILHTHIKTAL TOMOHKY KOPYTYVHIVIApra
EKeiedns:

1) peaknuAra KMPreR 3aTTAPALIE GHPHHE TONYrYpaak naiigazanyy
YYYH aHbI MEHCH 034Da APAKETTeUIKeH IKHHYH 3aTTHL alllLITE MEHeH aiyy
Kepek;

2) peaknHANLIN HaThlibiackiia naiiga GoroH NPOLYKTYIaPA KO
OHAYPYD anyyaa ajdapibl PeaKIHA KYPYD aTKal 490ipofeH YBITapsin
TYPYV Kepex;

3) TeHAPINTHE KOHCTAHTACHIHBIH TEHICMECHH KOTJOHYN DeakIia-
HBEIH ONTHMANAYY IHAPTTapbil AHLIKTAI, ANBIH JKYPYIIVH Gamikapyyra
BonoT.

XUMMATBIK TCHACIITHRTHE HIINM-HIHI00 HIITEPIHAC JKAHA AD KaH-
nail TpaKTHKANLIE MIIETTCPAN aTKapyy/aa MaagucH doH. Typayy Tesme-
paTypa MeHeH DachIMJla CHCTCMAHLIN TEHACHITHE abalbiH aHLIKTOO XH-
MUANBIK UPOUCCCTCPAN KYPIY3YYHYH, TCXHOJOIMAALIK Opomecerep-
AMH CXeMalaphid TYSYYHYH, 21 9apbackiHa KepeKTYy 3aTTapisl OHAYDYY-
HYH SKONOMHKLIBIK #AKTAl ap3an MapTTAPEIH AHBIKTOOI0 MYMKYHAYK
Bepert.

CH,COOH , H* + CH,CO0

§ 5. DpuTMeICD KaHa AJAPALIT KONIEHTPAHATAPLL

DKM e AHAAH KOO KOMIOHeHTTeH ¥aHa anapibl HpogyKTYIaDE-
Hal (coNLBaTTap, MHAPaTTAp) TYPraH roMOreHyYy cHCTeMa JpUTMe Jlem
arajat., JpHTMe KaTyy, CYIOK MaHa raz abanuifa Goiyi, SpUTKHYTCR
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FAHA AN IPHTEH 3ATTAPAAH TYPaT. 3aTTapisis bapasirst Gupeit arpe-
raTTeiK abanna bosco, KODYPOOK AJBIHTAH KOMIOHEHT IPUTKMY, A3LIpaa-
sl — Jpuren 3at Goayn scentener. Mucansl, 80 st cvy mana 20 ma
COHPTITeH Typran apurse GoJco, cyy — apMTKEY, CITHPT — SPHIeH 3at
Gosor.

dpesie KaTaphl MOJICKYVALTAPLL YIOJICYS IPUTHHUTER/E VIOACYS MaHa
a3 YIJILYY 3aTTap, al 0MH YIAYY 9PHTKHUTERIC — HOHAVE MAHA Y01
Ayy GailaaHsnTyYy DHPHEMeIep HKAKIIE 9PHIIT.

DpPHTMCHHI KOHIENTPAIMACEIH O1nbell TYPYI ara calinik MyHO3L0MO
Bepyy MYMKYH aMec. Jpummenun we apumexurmun Genzunyy oup
oavomyndozy (Macca, Koaam ) Ipuzen IQNMBIN canvin (2, MO, 2358, )
myronmcan vondykmy KoMenTpauna Jen atafiteis.

KonuenTpauuaAnsl TYRHIYDYVHYH ap TYPAYY BIKMaiapsl Gap, atap-
AblH HYHHEeH 1afopaTOPHAAREK NPAKTHEAZA KON KOANOHYAraHIADH
TOMOHKYIOP: MACCANBIK YAYLI #¢ OPONENTTHE KoHuentpauus. 100 2
IPUTME/IC IPHTCH JATTEIN IPAMM CAHEL

DpHTeH 3aTThIH Maccaaslx yayury (N). Dpures saTTui MACCACEITHBIH
AL IPHTMEHRH Maccacslia Goinron Kateiusiaa Gapabap, yenes Gup-
JIHTH MOK, YOHAVE KATAPsl ANBIKRTAILIN dypet. Mucanas:, 100 2 sapurme-
Ac B 2 apUreR 3aT BOJCO, AHBIH MACCANBIK yayury N = 5/100 = 0,05xe
GapaBap. A 9MH NPOLUEHTTHE KOHUSHTpANMICET — 5%,

AJpBIM 0KVY KHTEITePHHEE HPOLeHTTHE KOHIeHTpams (% ) MerHen
IPHICH 3ATTHIH Maccaistk yayiny (N) OHpacl HoHAYE KaTapsl Kapajbin
#YpoT. BHpoK NPoleHTTHE KOHICHTPAIMA eTeH TYIIYHYKTY DPHIeH 3aT-
THIH MACCAJTBIK YAYUIYHOH AfisIpMaJan Kapoo niHraiiayy. Meigaait Gon-
FOH YYYPAA A0T0pY/Ia KeJATHPUITCH MUCATIATD! APHTMCINEH TPOICHTTHER
KoHNeHTpanuscs: C, =5/ 100-10? = 5" xe Bapabap Goaor.

4.1-maceae. [potenrrix kKonnenTpanuscs: 10% Goaron 500 2 kait-
HATMA TY3/IVH 3PUTMECHH fasipflall YMYH KaHYa IPaMM Tya sana cyy
AJTBII Kepek?

Yuizapyy: a) 1002 _ 102

500 2 X

x =500 10: 100 = 50 2.

6) 9002 — 502 =450 ¢
Hooby: 500 2 10% Tyy NaCl spurmecun aspuoo yayn 50 z NaCl
ay 450 2 cyyra opuTHIIRGNS Kepek.

4.2-macexe, Srepyie 15 2 NaOH 385 2 cyyra aputeek, aija opuTve-
AICPH OPHI'CH 3ATTRIH MACCAJILIK YAYINY Kauda 601077
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Hwezapyy: a) DpuTMeHNH AaIbl Maccackin Tababnla:
152+ 385 2=4002.
6) lllapr Gownya nponopuus Ty306ys:
400 ¢ 15«
100 2 x x=100- 15 : 400 = 3,75%
Aooby: 100 2 apurvene 3,75 2 NaOH opun skyprougykron NaOH
THIH Maccalblk yaymy 3,75 : 100 = 0,0375.
pumaenun Morapdyy Konyenmpayuacst we Moaapdyyayzy den
1 aump spummedezu apuzen 3aMmuin MOXYHYH canbt amaram, MucatsL,
1M, 2 M ana 0,1 M KYKYDT KHCJIOTaCLIHBIH 3PHTMeLepH gerel 1 aaTp
apurmeae 1 z-uoan (98 2), 2 2-mone (196 2), 0,1 zmoaw (9,8 2) Kyxypr
KHCI0TACKL 9PHN ¥YPTOHAYTYH KOPCOTOT. Drepie spHIelt 3aTThHIE MOTY-
HYH caHBbl (n) ana Koaomy (V) Gearuayy Go/ico, IpHTMEHRE MOIRPAVY-
JIYIYH TOMOHKY (popMyi1a MeHeH aHbIRTalbs1a: M = n/V.
4.3-mucan. 23,4 2 Na,80, cyyra apuTkenfers xoxomy 125 ma 6oi-
TOH IPUTMCHHE MOTAPAYYIVIYHE AHLIKTArLLTA.
HBITapLLTBIIILL a) Na,S0, Monynyve canbH Tababns
n=m/M = 23,4/142 = 0,165 moas
6) 125 ma 0,165 moan
1000 ma X MOJAbL
x = 1000-0,165/125=1,32 M
IPHTMEHHI HOPMAIIYY KOHICHTPALMACET A e HOPMAJTYYIyry et
1 aump apummedezu spuzen 3amMMuii paMM-IKEUBLIEHRM callbl Ama-
Jsam. Mucanst, 1, 0,51, 2u, H,S0, spurvecu 1 qump aputyeae 1 2-axa
(49 2), 0,5 zaxe (24,5 2), 2 z-axe (98 2) Gap oxennurns Tyontar, Ta-
Ta 3aTTap/ILIH IPavMM-dKBUBAJICHTTIK MACCACRIH TOMOHKY dopMyaanap
apKeLIYY Tabyyra GoaoT:

r-akg = M KHCI/HerHafyyiayk; I-oKBuso, = 98 : 2 = 49,
r-okB, = M Herua/meruaTyyaye; r-akBeaow,= 74 1 2 = 37.
r-9KB, = .'\rln_‘,-’lcmBm; T-3KBalgsoy= M:2-3 = 342 : 6 = 56,1.

Mpinjian Gatuka, r-oKBHBAJEHTTH Tabuin y9yE GepuircH XHMHSA-
JIBIK PCAKTIHANBIH KYDPYILYH 0CKe aaabbia.

M:, Mg(OH),~H,50,=MgS0,+-21,0. Mmuga T-3KB mgiom, = M 1 2.
Ao ovir 2 Mg (OH ), + H,80, =( Mg O ),80,+ 2 H, 0 peaxmus yuyn
r-3KBygom,= M : 1. Bepuitreu peakmusiaa Mg(OH), kucroTanyyayry anbis
ANMAMBUINAH MHIPOKCHI I'PYHIIackina Gapabap 60y ansEgsl. Ymye-
Aaii Bile BIKMA MCHEH OKHCTCH TP -KATbI0bIHA KeTHPIHITeD(HE SKBH-
BAJICHTTHE Maccackll Tancak Goxor,
2KMnO,+10Fe80,+ 8H,S0, =2MnS0,+5Fe(S0,),~ K,S0 4+ BH,50,

Mn*"+ 5¢ — Mn* 5 2 oKuCTeHZUPrIT
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2Fe*— 2e —— Fe" 2+ D ranwifnina KeaTHPIHY
236 gy, = M 15} 29K8 5, = M 1

4.4-naceme, 23,4 7 Na 80, cyyra opurkenaern xonomy 125 wa Sog-
F'OH APHTMEHHH HOPMAJIIYVIVIVH AHRIKTArBLIA,

UsIrapeUiabIIEL:
2) I-3KB 50, = 142:2=T1 2, gemer 23,4 : T1= 0,23 z-axa.
@) 125 ma 0,23 2318

100 ma x zake  x=1000-0,23: 125 = 2,64 u.

Hooby: Aaniaran sapuTMenun HopManayyayry 2,64 n Gapabap.
Temeuky dopMyIa MeHel fa Ysirapyyra Gojor:

C,=m - 1000/aV (4.5)
f11 = PUTEH 3ATTEIH MAcCackl, 2; 3 — OPHTEH 3aTTHIH SKBHBANEHTTHK Mac-
cackt, 2/Moab; V — apUTMEHNH FATITE KOTOMY, LT,

C,=23,4-1000:(71-125)=2,64 n
Moasmnyy koHuentpas — 1000 2 Taza apUTKHYTe SPUTHIATEH 3aT-
THIH MoayHyH cansl. Mucanst, 1000 2 cyyaa 1 stoaw (40 2) NaOH apuce,
1 MONANABIK DPUTME AILIHAT:

Coprnnan = M - 1000 : M- G, (4.6)
nt = 3PUTEH 3ATTHIH Maccackl; M — apureH 3aTTEIH MOJCKYIAdbIK Macca-
cbl; G — IPUTKHYTHH calbl (2, M4 MeHeH),

4.5-maceae. 2002 cyyna 9,8 2 H SO, spurungn. DpUTMCHIH MoO-
JIAMIBIK KOHIEHTPAaMACLIH TANKLLIA,
Hutzapyy: (6.2) dopuyaa Gowoxua: m = 9,8; G = 200 2
Cuornnan: = 9,8+ 1000 : (98 - 200) = 0,5
IPHTMEHNHE MOJAPIYY KONLCHTPALMACS] e Moanpayyayry (M) — 1.
IpHTME/Ie APHTCH 3aTThIH MOJVHYH CAHEI MCHeH eoTdoHeT. Mucansl, 1 aump
aputmege 1 aoas 3ar apuee 6up wmbaw, 0,1 moas — gemmyons (0,1 M);
0,01 moab — cantusons (0,01 M) spurmenepan naiina kuuat. SpurMenep-
JIH MOJb KOHIEHTPAIMACH TOMOHKYIOH KATBIUITAN AHBIKTAIAT:
C=m-1000: M-V, (4.7)
MBIH/IA 1 — 3PHTeR 3ATTRIH Maccackl, 2; M — apHren aaTTein Monexyna-
NEIK Maccackl; V- OpUTMCHHE KojoMy, A.
4.6-macene. 500 ar naTpuil ruapokenAunIy spuTMecnEge 2 2 NaOH
Bap. OpUTMEHNH MOTAPAYVAVIVE Tankslia?
Hutzapyy: 1) 1 2 apurMene spun sxypros NaOH maccacsin Tababnia.
2 2 NaOH 6ap
1000 ma spuTMese x z NaOH 6ap
x = 2-1000/500 =4 z NaOH
636 81

500 aa aputMese




2) 3pUTMeferd MOIAPALIK KOHICHTPpalAckIH Tababns.
a) 40 ; NaOH 1l
4z NaOH XM
x=1-4/40=0,1 » spurme

m-1000  2-1000

6) Popmyna Gowonua: € = MV = ai o0 = 0.1 n

4.T-macene, 35% 1yy e dopMyia GowoHYa KYKYPT KHCIOTACKIHEIH
(P =1,26 /M) MO KOHIEHTPAIHACHIH 3ceNTerHIe.
YrIrapyy: a) 1 .r 35% KucnOoTAHBIH MaccacslH Tababeia:
p=m/V 3 m=pV =126 1000 = 1260 2

35 ¢ H,50, Goaco
x zH;80, Gap

6) 100 2 spurMese
1260 2 apurmeze

x =441 2
B) 98 2z H,80, 1m
441 2 H,S0, xm
x=45m

IpYY npoueccHHern (PHIHKAILIE, XMMUAILIK
Kybyaymrrap

IpYY IpoIecCHHEE XUMHAIBIK #MAPaTUIBIIEL 4D TYRAYY 9PHTEH 3aT
MeHeH 3PHTRHUTHH OoilyKuYenopy ozapa apakeTTeHHmeT. Hatsiitxcana,
IPHUTeH 3ATTHIH CLIPTKEI GeTHHACTH HOHAOD e MoJeKy/Janap KpACTANI-
AIbIK TOPYOHVH HYKHA Goiykvenepy MeHeH GaliiaHbIILl HAYADIAN, FHA-
paTTAllKaH HOH TYPYH/Ie CYVHVH MOJeKyilalapslHelH GamalaMan Kelii-
MBUIBIHLIH TAACHPHHEH 2PHTKHYTHE Yoiipocyie gnddyananageimar.

O1menTH, 3pHreH 3aTTHIH KPUCTAJLILL ARPHIM THAPATTAIIKAH HOH
HAHA MOJCKYJIATA askbpIpal cyy MeHeH FoMOreH/IyY CHCTeMAHb! maiifa Kbl-
flaT. Irepie KaTYY 3aTThIH KPUCTALIAaPE] YIOAIYY MOMeKyILTapiad Typ-

4.3-cypeT. VIOHAOPAYH rMapaTauMAchkl.
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ca, a7l MOJIeKYJIaTap MeHeH CYVHVH YVIJLIYY MOJIeKY/IalaphiiblH OPTOCYHAA
ICKTP-CTATHKANBIK JAHIIONEL-AUIIONVE TaacHpien Gyayivil, rjpaTranm-
Kal HOHA0PTo ambipaiiT (4.3-cypor). drepje spuTKiUY cyyaal bauika sat
Gonco nponece cOMBBATAIIMA JTET ATATAT.

Dpuryenun OyyeyHyH BACBIMBI, TOHYY
#aHa KaliHOO TeMIIePATYPAIAPLI

Tasa cYIOKTYKTVH YCTYHJAOrY OYVCYHYH DackIMBbl ap Gup TeMicpary-
pajga Gearuayy 6up Maanure 29 GonoT. repie CYIOKTYKTA Kanjaaiasp
BHp 3aT DPHII JKYPCo, AJ CYIOKTYRTYE Gyyiaanyycyl asaiitar. OWonayK-
TaH, TYPYKTYY TeMIcpaTypala 3PUTMEHNH YCTYHAOTY 3DHTKHYTHE Byy-
cynyn 6acsimsr () Tasa opuTRMYTIE YeTyHAOTY BackiMaan (Py) gaiibiva
a3 60,10T, DPATMCHHH KOHICHTPAINACE KAHUAIEIK HOropy Boslco, AHLIE
YCTYHJOrY spHTRHHTHH ByyeyHyH GackIMBl OIIORHOAVE a3 foxor. OuoH-
AYKTaH, KOIOMA0PY 6Kpeil Tasa apUTKHY MCHEH SpPHTMEHN AYLIK HANLITEe
apkuH 6yyaanTcak, IpHTMEre Kaparagjia Tasa dpHTKHY Te3Hpask byy-
nanar. [lemex, apurme naiiga Soarouno gaitsima P<< Py6osor, MbHIA
Py — masa 9pMTKAYTHH YCTYHAOrY apHTKHYTHH Byyeyny 6acsivsl, P~
IPHTMeHHH YCTYH/OI'Y TA3a 9PHTKUUTHH BYVCYHYH GackivMel.

DpPHTMEHHH YCTYHAOrY OPHTKHYTHH OVYCYHYH GachIMBIHBIH asaiin-
bl P<<Pj coaspaTanis e THAPATAOMA DPOLecc MeHeH Thikbld Gaina-
HBITYY (4.4-cyper).

Py

]

4.4-cypor, JpMTKKY KaHa IpUTMEHUH yeTyHOory
IPMTKMYTIH ByyeyHyH BacsiMbl.

Pujparanus nponeccHERHE HaThliRackuAa (I = const Mearnue)
OPHTCH 34T BPHTRHYUTHI MOTCKYTATaPLINEIE GelrHIyy oa1oMaory 6omuy-
TYH 03YHYH Tereperufje kapman kaza anat. Omonnykran P<P,, nemex
BACHIM/IE JKOTOPYJIATYY YHYH KOUIYMYA [Tkl BICHITYY Tajlan KhUIBIHAT.
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§ 6. DaeKTpoaMT IMeC mAHA NEKTPOJINUTTeDINH
KACHeTTepH

DpUTeH 3aTThiH JKAPATELIBIIILINA KAPALIA IPATME SKUTe GOTYHOT:

1. QUeKTpoNNT 3MECTep, CYY/IA SpUTeH/ie MOMCKYIaNaApra a%bIpaiiT,
SJIEKTP TOTYH OTKODYUINONT:

Anexrpoant amec + H,0 — monexynanap.

2. DAKTPONHTTED, cYY/a JpUrenze oM (+) ana Tepe (—) HOHJOPro
AyRpIParanIbIKTad, AJap JeKTP TOIYH OTKODYIIeT:

dnextponur + Hy0 ——» oH (+) sxana Tepe (—) HoHI0p.

Cyycys KHCIOTANAD, KYPrak TY34ap, Herusiep sKaHa TA3a AHCTH-
JMHPIeHTeH CYY 1eKTP TOryH oTkepdeitr. Jrepme cyyra Gup as Ty me
Banika 27eKTPONIUT cajiblll IPHTCEK, OMION 3aMaT JaMIOuKa KYHeT, ai
9MH Kailpa 3/1eKTPoAA0PAY KAHTTEIH e 6allika aeKTPOIHT 9Mec 3aTThIH
SpUTMEeCHHE CAJNCAK MaMnovka Kyibelir. Owentun 6ya Tampstiifanap-
ABIH HerH3HHIe TY31apABIE, KHCIOTANADABIE, HErH3IepIHH CYYOarst apuT-
MeJepH IEKTP TOIVH 0TKOPOpPY AHBIKTANTAH. DPUTMeIepi 21eKTP TOryH
OTKODIOH 3aTTAP JNCKTPOJIUTTED, 4l IMH 3JIeKTP TOI'YH eTKopGerengep
SNEKTPOIIHT dMeCTep Jell WapTTyy GeayHroH.

DMEKTPONHTTHE IHCCOUMALIA TEOPUACET

DAEKTPOIHTTED CYY/1a JPHTeH e HOHAOPAY Naiila KbLIapsl KOHYHAOTY
oify wsen xivurn C. Appestnye (1887-3.) e3YHYH 27eRTPOMTHTTHE AHCCO-
IHAIHA TeopHACEIHA HETHArd Aol KBUILII AJIraH,

AppPEHHYCTYH 2JIeKTPOIUTTHE e HOHAYK TeOPHACKIILIH HeTHATH #0-
GoM0pY TEMeHKYIOp:

1. DeKTPOINTTEPANE MOJIEKYIAIAPS] CYY/a IPHIeH/IE HOH/OPTO AMKEL-
paiiT. Ap GUp SNEKTPOIHT OH KaHa Tepc 3apAAAYY MOH mailla KBLIAT.
Mucansr, HNO; ¢ H® + NO, . 6. Hongop »xemexeit K*, H*, 0%, C1-,
rataan OH", NOg, 8O-, NH;, [Cu(NH;),]* Goaymy symiyi. Homgop-
AVH OH 3apfJIbl MEHEeH Tepe 3apAnbIHLIH cyMMack! bapabap SonrornykTan
OpUTMe JIEeKTD HaKTal HedTpannyy Soxor (4.5-cypor).

Anxog Karon

Karwon Ar} HOH
!

& @ e
-3

o ¥ o

o) e

4.5-cypeT. AHWOH MeHeH KaTWoH-
[0PAYH 3NeKTp TanaackbiHOa MbiNbiws,
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2. Horpopays KacHeTTepH MOJEKYIA #e ATOMIOPAYH KacHeTTepHHe
TAKLIp okitoboitr. Mucansl, monexynansik cyyTex (H,) eyvaa spnbeiir,
an 9MH cYYTeKTHH Hougopy (H+) eyyaa ete ken Sonymy mymuye. Kammi
noHAopy (K+) cvyra Taacup aTieilT, ajJ aMM MeTaag TYPYHAery kaaui
(K") cyysas cyyTekTH cYPYD UbIraphil, KAJXHil rApoKCHANE maiina Kel-
aat. F-, CI°, Br-, [ nougopy Tyccys, #BITCHI3 BONMYKYSA6D, A7 3MH JPKHE
abamgars: C1," capei cyioxTyk, Br,” KeckuH EBITTYY #eHua YUY KeTYysSy
KOUKYI-KEI3RL cylokTyk. OH, NO; , 807, PO * nongopy apurmencp-
ne rana GoJor, spruH abanga Kesgemneir.

3. DpuTMe APKELIVY TOK OTKOHI0 HOHIOD KapaMa-Kapuist 9Ku GarsrT-
Ka: OH HOHAOP KaToAro (KaTHOHIOP), Tepe HOHIOP aBoAro (axuoHgop) Ga-
IBITTATBIN HBLIAT. JNeKTPOAIOPro MHOTHI HOHAOD 3apAALIH, aHLl MeHeH
GUpre O3yHe MYHB3/YY KACHETTePHH #oroTyIIAT.

Dpummunmun maacupu Menes aneimpoiummepdun uondopzo arcuipa-
bt IMEKTPOANTTHE THCCOIMALLIS JHe HOMIOWIYY JIell aTANAT, KaJHMKK a1e
XHMAATBIK TeHJeMellep MeHeH TyionTyaaTt. Mucans:,

NaCl #Na"+ C17; KMnO, 2 K"+ MnO |

Fudporcuddep duccouuayuscer. TUAPORCHA DIEMEHTTHE OKCHANEIH
cyy Meter GHpHEMecH, ASBIPKBI Me3rIULLe KONYYIYK dAeMeHTTepANH Fijl-
porcupiepy Gearusyy: D(OH),, MpIHAa D — THIPOKCHIUM Hafila KeIITaE
a T, R— TTHH OKHCTeHYY Japakachl #aHa MHAPOKCHT TPYI-
nanapLIHEIH CAHEL

Bepuaren ruApoKcHAANHE KHCI0TA e HETHare TAAHALK JKEHIATH,
AHBIH ANCCOUMANUATANYY MYHO3YHOH AHLIKTAIAT, Jrep/e Gepiires ruy-
pokcia OH  — nonyH nafijia KELIYY MEHEH JHCCOIHAINANAHCA ~ HOTH3;
H' — maiina ksinca — KMCJI0TA, mapThia xapama OH - nornopye Aa,
H* — morgopyH ga naiiga Ksuica, amdoant GoaoT;

Hernsgus quccolHanuacss: D0H 29"+ OH"
KneaoraHbll AUCCONAIHACKL: 30H 2 H + 20"
AMboauTTHE IHCCONHAIACHT: 90H 2 97+ 0H

90H 2H + 90

Srepjie aieMent GHp Hede MEAPOKCHA Naitfa KBUICA, a1ap/LIH OKIC-
TeHYY AapaachlHbli #OropY/IANILl HEMH3AUK KacHeTTepHuEuE A3aiibim,
KHCAOTANBIK KACHETTePHHHIHE KYUOLIYH® athin keaer. Ancak, Fe(OH)mum
Herusnk kacuerrepu Fe(OH); cansluteipma KYy49TYY; KYKYPTTYY KHC/I0-
tara (H;80;) kaparasga kysypr kucnoracs: (H,80,) kyuryy Kuciora.
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Hatpuit HoRYHYH 3apANEI KHYHHe, paguyey Yo GonrorayrTas NaOH
KYuTYY Herua:
NaOH 2 Na"+ OH-

Harpumiire kaparanga Mg® sapagsl oxu ace 4oH, paguycy KHUHDISK
BONTORAYKTAH MarEuit rupoKCH/AN HAYap HETH3, cYYAa a3 apuitr:

Mg(OH), 2 MgOH"+ OH

Marruiigen anooMuHMiIIH 3apagsl YoH (Al*4), paguycy kuunme
BoaroupyxTan THOTYY aMboanT Goayn scenteier. AHJAH KHITHEKH ale-
MEHTTEPAHE HORJOPYHYH 3apAAAapE! ¥/1aM SOHOII PalRyCTaphl KHMH-
peiiim, YIOIAATEIPYY KYy¥Tepy Kefoilyn oTypragielkTans mnpomﬁnncp—
ANH KUCTOTANBIK KacHeTTepy Kydoitr. H,8i0,— magap kuenora, H;PO, -
opTo KYYTYY KHenora, H,80,— kyatyy, HCIO, — abaan ky4Tyy KHcaoTa:

H,80, # 2H'+ 80,

Heruanmr sxe KHCIOTAJIEIK KACHETTEP/M YLK KODCOTKOH THIDOK-
CHIUIEP CYY/a 'KAKIUIB! OPHAT, AJapAbIH AHCCONMAMACHIE TOMOHKYABI
KOpCeTYYTe GomoT:

3H"+ AlO] 2 Al(OH), 2Al*+ 30H

Kyuryy :kana Hagap onexTposmITep

ONeKTPONHTTHE QHCCONMANWAHLIE KailTATAHMA IpoNece S3KeHAHTH
seHYHAOrY oxkyy C. AppeRnyc TeOPHACBIHEIH 9H MaaHMIYY KOGOTOPYHYE
Gupn Gonyn scentener. OUONAYKTAH 3aTTHIH HOHAOPTO A LIPAIIET THC-
COLMAIMSA len aTajgca, HOEJoPAYH Kaitipa MoJeKkyTara GHPUIHIIN MOIA-
PH3ANMA JIEN aTaAaT.

AMccolHALMA
KA MOAPHIALIA E'+ A

Monapusanua KapaMa-Kapiibl 3apAAfaIral HOHOPAYH 3eKTp-cTa-
THKANBIK TAPTRLIYY KYMTOPY MeHeH maprranar. OmenTun, Gepuires ap
G1p MOMEHTTE 2MeKTPOTHTTHH IPHTMECHHE SPHUIeH 3aTTLIH HOHIODY Me-
HeH KaTap ¢ MoJdeKyaanapels Aa Gonor. Hornyk SHpHKMeep Y4YH Mos-
PH3AIHSA WAPTTYY TYIIYHYK.

DK TPOIHTTED SPHTMECHHLE TCHACIITHE aGA Tes aJjle HeTHIIINICT.,
Meisja nonspysanuaIagran GeJyKUeI0p MeleH ITHAPATTAIIKAH HOHLOD-
AVH KOHIEHTPAlUANADLINEIH OPTOCYHAA YOAKEITTEH ap OHD MOMEHTHHe
00l Gepred caHABIK KaTsIOIe Godor. By gatsim gucconmanus gapa-
MACHIH TYIOHJVPAT 1A @ MeHeH Gelaruiener.
©  Hondopezo axcwipazan Moneryaaiapisit xainbt Ipumyyzo arsinzan
FAMMOotit MORRKYAAAAPLLHLIN CANLLHA GOAZ0H KAMbBILLBL THCCOTMATIIA JIa-
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paskacel Jell atanar. Afarta GHPANK YIVIITOPY e TPONeHT MeHeH Ty-
IOHTYJ1aT:

(4.8)

MeiEfa N — apHres GoyKYOMOPAYH HANILL CAHbL; N — HOHJO0PIO aMbipa-
rai BodyKyenapiyH casksl.

DNeKTPONUTTHE JAUCCONHAINA AAPAYKACKIHA TRACHD ITYYHY HECH3ITH
OIApTTAp TOMOHKYIOP:

1. DIeKTPOUTTHH KapaTelasimsl. Konnenrpanuncs Gupieil 6oa-
ror HCl, CH ,COOH mucconnanus fapasanaps! famkada. JIerTposur-
TEp/H AMCCONMAILHA AapaXKackiia apatna KyuTyy (=307 ), oprouo kyuTyy
(e =2 - 30%) :mama mHavap (o< 29%) aMcKTPOAHTTED Al MApPTTYY
Beaymer. DJIeKTPOJIHT aMec 3aTTap HOHJoMNoroRAYKTal a = 0 fojoT.

2. DPUTEHYTHH KAPATBLABIMLL., JPHTEHUTHHE MOMEKVIA1apLIHLIE
VIOJLAYYIYTY KaH9aIbIK 90H §0/1c0, OLUIOHY0IVK HOHAOMTYPYYHY HKOHAOM-
AYYAyTY soropy GoxoT. MHCAIR, CYYTEK XJ0PHAR OCH3I0AA0, TOIYOII0
e Ballka YIONCYs apHTKHYTe 9puilT, GHPOK HOHAOPro amsupadaiT, at
MM CYV/A MKAKIIEl HOHAOIIOT.

3. IpUTMEeHHH KOHUCHTPALKACKL. DIeKTPOAHTTHH 3pHTMECHHUH
KOHIEHTPALMACLIH 03TOPTYY MHCCONNAINA faparkackiHa ablaH HOH Taa-
cHp ater. KoHIeHTPARANYY 3PUTMeleDIH CYIOATYY AHCCOlMALMA Japa-
#ackll Koboitrer. Mucaisl, KYKYPT KHCIOTACKHEIH KOHICHTPAIHAJIVY
APHUTMECHHEHH JHCCONMANME fapasack! Kitunie cad, Meingail spuTMene
cyvrer HoHAopy (H+) sokko ace GoAroHAYKTAH, aj TEMUDP MeHeH peax-
nuATamnaiT, JeMeK, cyyTeK DoayRoilT, a1 8MH KYKYDPT KHCJIOTAChIHBIH
CYIOITYArAH SPHTMECH MCHEH TeMHP THITHIIICE, CYYTEKTH CYPYII HBITAPAT.
OmoHAYKTAH KOHICHTPAIMACKL 3OT0PY KYKYPT KMCIOTACKH TEeMHED IIHC-
Tepuanapia cakramat. Tyas KHCI0TachlHEE 1 # 3pHTMeCHIIE AHCCOHa-
nuA gapasacel o= 78%, anomm 0,1 # apuTMecHHEHER o = 92% .,

4. Temueparypa. Jle-Ularensennn npununbune sLiaiiblk, 9pHTMe-
HHH TeMIEDATYPACKIH JKOTOPYIATYY AMCCOUNAIMAHBIE AapaskachiH
roboitTor. Myny MeHeR KaTap HOHAODAYH HAPATTALIVYCY Kala JpHTMe-
HHUH HA3IKeKTUIM a3anT, 6y nporneccTep IPATMEHHH 3J1eKTD OTKOp-
TYHTYTYH #OTODYIATAT.

5. Bup TYPAYY HOIJIODY apHTMere Kouryy. JpuTMeieri HOHA0DAVE
BHPHEMH KOHICHTPAIMACKIH KoBOITYY JeKTPOIHTTHE AHMCCOLMALLITA Ja-
pasaceId azafitat, Mucainl, aMMoHRE IrHAPOKCHANHEIH SpPUTMECHHE!

NH,OH,, 2NH +OH g,

(]
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AMMOHMA XJOPHAMEHE apHTMecHH Kyicax, NH! xoumemrpanmsck
kobeiter. Jle-lllaTenne npuanubine siTailblK TEHACINTHE CONTO MELITAH-
ABIKTAH aMMOHNH HADOKCHAREMH JHCCOIMALNA JAPAKACH A3AAT.
DIEKTPOAMTTHE HOHIOPIO AMKBIPALIEL:
Ken mermsayy xucnoranap jxkaHa Kell KHCJAOTATYY HerH3jep yaaa-
nam HACKBIMTAD APKELIYY ABCCOIMAINATAHAT:

H,80, 2 H' + HS0, 1-Backbr

MM CYVTeKTHE SKUIEYI HORYHYH G/IYHYIIY KEIBLIH/IBIK MeHeH #ypor,
cefebu axu Tepe sapaanyy SO nony HSO | nomyHa kaparanaa xoﬁ'ﬂ)aox
KYMORAYEK Ky4 meden H' Taprein typar:

HSO, ¢ H+80% 2-6ackbra
OmoBAyKTaN KYKYPT KHCAOTACHIHBIH apuTMecuiie SO Homgopy-
HYH caHbl 43 fosor. Yy ceAKTYY a/le (ocdop KHemoTackt Aa Gup Hede
facKLuTAp ADKELTVY AHCCOIHAIIMATIARAT.
Ken xucnoTatyy Heruajep fa 6acKbIdTYY AHCCOMMAHANAHAT:

Ba(OH), < BaOH'+ OH-; 1-Backsry
BaOH® & Ba® + OH 2-BacKilg

Tyapap xaryy abanna 1a HOHIOPAOH TYPraHABIKTAH CYY/ia MeTalLl-
IBIH MAHA KHCAOTANBIK KATABIKTEIH HOHIOPYHA TOMYE A% LIDATIAT.

KrrMEbiT sxama Hernafuk Tyagap Gup Hede GACKBIY MeHeH HOHTO
AKBIPAIIAT:

KH,PO, 2 K+ H,PO;
H,PO, < H'+ HPO:
HPO> & H'+ POY

OurenTim, yraM KHHHKY 6acKBITBIEAA fHCCOMHATHARBIH KOHCTAH-
Tackl, KHCJAOTAHKHE KHCIOTANBIK KY4Y, HeTH3AHHE HeIM3HK KYTY KecKHH
a3aifBIm oTYpAT.

Jucconmanun KoHCTANTACKL. DIeKTPOMTHTTHE JACCONUALHSA Kafita-
NAHTBIY Opolece GOrOHEAVKTaR, HAYAD 3IeKTPONHTTePAHH 3PHTMelepHE
MYHO3/I@8 YUYH MacCaHBIH TAACHD 3TYY 3AKOHVH KOJIAOHYY BIHIAailIyy.

CyronTyaras spHTMeaep/ie CYYEYH KOHIeHTPAIHACK! TYPYKTYY 90H-
AYK GOATOHAYKTAH, AHBL TEHACMITHK KOHCTAHTACHIHA KHPTHAYY Kepek.

Mucansl, YKCYC KHCTOTACKIHEIH HCCOMHAIHACKIHA MACCAHBIH Taa-
CHD aTYY 3aKOHY KOJJOHYAT:

CH,COOH & CH,C00 + H*

[H]-[CH.,COO]
[CH,COOH]
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§ 7. Cyynyn mucconnauuscsl. CyyTeKTHE KOPCOTEYY
FHAHA TY3APILIH THAPOIHIN

OTo TAKTEIK MEHEH MYPIY3Y/IroN HILI00I0PAYH HerHANHIe TA32 cyy
oTe Hayap Gojlco fa uenoore MYMKYH Doaryiait anexTp Torve oTEOpOOpY
agpikTanran. CyyHyH JHccOUMAnMACKHBIE fapaskackl o = 1,8 - 107 (22°C).

Cyyuyn IHCCONHAIMACLIHLIE MeXaHH3IMH TOMOHKY TCHIEMe MEHeH
TYHOHTYJIAT:

H,0 2 H + OH

Cyy oTe Hawap B/IeKTPOMUT GONTOHAYKTAH AHBIH HCCOMUALLHACHITA

MaCcCaHbIH Taacup HTYY 3aKOHYE KoaJoHYYTa GonoT:

_[H']-[oH]
[H,0]

Taza eyyna [H'] menen [OH"] nonaopAyE KoHUeHTpAIHACH 0To a3
BOATOHAYKTAR CYYHYH AHCCONMAMANARBAIAN MOTCKYIANADLIHEIH MOIAp-
aelk kounentpannscs [H;0] typykryy cam: [H,0]=1000/18 =
53,56 moas/a. OmonayvETan K, = K- [H;0], an omm

=L8-107" (22 ¢) (4.9)

K- [H,0] = (1,8 10%)-(55,56) =10"* Gapa6ap .

Hemex, K = [H*]-[OH ] =10 (4.10)

By can knesora, mesnoys xaHa TY3IapABIH CYVAATrl JPHTMeepH
YIYH TYPYKTYY, a1 TeHAeMe CYYEVH HOHOPYHYH KebeilTyHAyCY Jen ata-
7aT. IPUTMEHNR Helipecy HeATPAIAYY, KHCAOTALYY (KuUKRUIAVY), iie-
TOUTYY GOIYULY YIYH CYYTeK HOHYHYE KoHuenTpammsacs: [H' | xxamna [OH]
THAIPOKCHI MORYHYHE KOHNEHTPANMANAPLIHGH CAHABIK KATHIITAPLL
TeMeHEYAel Goayiny Kepex:

Heitrpanayy goiipene [H*] = [OH ] = 107 moaw/a
Kuenoranyy weitpene [H'] > [OH] > 107 moan/a (10°-101)
Hlenouryy woitpene [H'] < [OH] < 107 soan/a (105-101%)

FHoropyjia KepcoTYIreHAeil 0To KUMUHe canfap Meles HIIToo Bitp
TON KBUIBIHYLLIBIKTEL TYyAypar. OIMOHAYKTAHE CYVTEKTHE KOpPCOTRYY
TYWyRYryA (pH) kongonyy siHraiiayy.

Cyyrextur xopcorkyy (pH) men cyymer UONYRYH KORWE N MPaus-
CULRbLM ONAYK T02aPUPMACHHLIN mepe candbi yaanucu aranar, Mate-
MATHKAJIBIK TYPAO:

pH = - lg[H") (4.11)
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Drepae skoropyaa kepeoryiron [H ] cangsik Mmaanmuiepun (4.11) dop-
synara koitcox, aHaa doiipony ansikToody pHrem Maanmiepu TabbLnar.

Heittpannyy 1oitpaje pH=T

Encaoranyy doiipeje pH=<T

[lemouTyy Hoiipono pH > T.

[H*]=10" gtest 10" moap/are deilin oaroprouaykTer, agaa pH mxa-
Nachkl TOMOHKYYO BOI0T:

pH mxanacst

1 2 &8 4 5 & ¥ 8 8 10 11 12 13 14°
KHCJAOTANYY HeHTpaLIyy LIETONTYY '

Yoifipeayn pH MaagucHH aHBIKTOOHYH ap TYPAYY BIEManapsl 6ap.
Konuyryk ydakTapia s3piTMeHMH Y0iipocyH HEIHKATOPIOPAYH #ap/aMbl
MeHeH aHeIKTalIaT. Anap/slH Tycy spuTMenun pH mapamia earopyn Ty-
par (4.1-raGauma).

4.1-mafauya
Hincatopaopayn woitponyn pH mapama
TYCYHYI 03TOPYILY

Hupuraropaop, | DpHTMeHHH Hoiipocy
 pHret esrepyy T
| 49ern HeliTpaanyy KHCIOTATYY | mjenouTYY
il Merunopasx |
| 3.1-4.4 CAPIBIY-KBI3BLT | KOUKYA-KBI3ELT | CADBL
| Jlarmye
6.0-8.0 ChIA-KOK KBI3BLI | KoK
3. Denoadranen | |
8.2-10.0 | Tyeeya TYCCY3 | EYJIIYH-KBI3BLI
Tyagapasii CHIPOIHaN

Dpirel 3aT MeHCH 2PHTHKHHTHE 03apa ApaKeTTellYy PeaklHACE], Hal-
NBICEIHAH, COJABBOMMS JICI, Arepjie IPHTKAY cyy Gojco — rHApPOM3 Jen
aranar. Bya npolleccTep HMIIKe aNIKAHAA JPHICH 3aTTHIH KYPaMIBIK
GONYKYOAODY SPUTKHYTHH HOHAOPY MEHEH PeAKIIMATAINEI #aHbl GHpHKMe-
JTepy naiina Kewar, spursciti pH earepor. AlTEUITAHE ofI0pIY BB
THIKTAI THIpPOIKS NPolleccHEe TOMOHRYYO0 ansiKTava Gepyyre GoaoT:

@  «Tyadapdun wondopynyn Gup Geayzynyn cyynys yoadyy Morexyaa-
Aaput Menen pearyuaaauiyydan navap IAEKMPorummy nauda Ketasen,
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CYYMERMUK KOPComcyunmy 0320pnyy Menel Xypzon pearyusrapdo rii-
poJMs el araiiniae.

Tyanap KHeJI0Ta MEHEHE HerMaIep/IMH HeltT pAIAIIYY PeaKIlACKIHEIT
HATHIIKACKIN A Naitaa Goropy Gearuayy, OmoHAYKTAH TY3IapALIE Dapasl-
I'Bl THApoANare yuypabaitt. MHCaJIBL, KY4TYY KHCIOTa yRaHA eJ04TOH
naiiza GONTOH TY3AAP THAPOINS PeAKIHACKIHA AYVIHap GonboronayKTan
qelipe HelfTpaaayy Gofijon kazar.

ToMoHKY TY3Aap MUAPOIHATe yaypaiir:
1. Kyuryy kuenora + Hauap serus = rys, y: CuCl,, AI(NO,), . 6.
2. Hauap KHciora + KYYTYY LIGI04E = TV3, M: Na,CO,, K,CO,, NaHCO, . 6.
3. Hauap xuciora — Hauap Her#a = Tv3, M: (NH,),C0,, CH COONH, . 6.

Kyutyy kuenoTa MeneH Ky4TYY HeUH3[IHH opTocyHAa nafina Goiaron
TYsAap rujipoausre yuypataitt. CeGefn XMMHAIBIK POAKIHAHLIH Heri-
UH[e HOKMO, I'a3 e Hayap MeKTPoanT naiga 6oabdoiir. Mucain,

NaCl + H,0 = NaOH + HCI
Na’+ Cl"+ HOH = Na"+ OH + H'+ Cl
HOH = H" + OH", goiipo seiiTpaanyy Kanart.

Kasaras y4 THOTerH Ty34ap rujpoausre yaypaitt. Mucais,

a) Kyutyy xienora :aHa Hadap HelH3/IMH opTocyuia naitna Goaron
ryapap (CuCl,, Fe(NO,),, Al(NO,), rupponuare yuyparaujia 4oitpe Kblt-
kbtagyy, [H'] ameikua 6omor.

AlNO,), + 3H,0 = Al(OH), + 3HNO,

Al*+ 3NO, — 8HOH = Al(OH), + 3H" + 3NO,

Al* + 3HOH = Al(OH) ,+ 3H" — voiipe KLI¥KLLIAYY.

6) Hauap KMcioTa MeHeH KY4TYY HEFH3MH opTocyia naitna Goaron
Tyamapasn (Na,CO,, K,CO,, CH,COONa) ru/iponusunie HaTRIKACKH-
na qeiipe menouryy, [OH ] amsikva 6oaoTt.

K,CO, + 2H,0 = ZKOH + H,CO,
2K+ CO% + 2HOH = 2K* + 20H + H,CO,
CO% + 2HOH = 20H + H,CO, woiipo weitouryy.

8) Hauap KmcnoTa sana Havap Herds/iie opTocyH/aa naiiia 000l

ryapapas (NH,),CO,, CH COONH,) rrapoana Ul HaThibKackINAR KHe-

JI0TA e HeTHIANE KYUTYYAYTYHO apamma Havap WelouTyy, Tagap Keltd-
KLUIAYY, aJ1 9MH Koa OUD yuypaapia HeHTpaiayy 4oilposop Keajemer,
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CH COONH, + H,0 = CH,COOH + NH,OH
CH,CO0" + NHy + HOH = CH,C00 + H* = NH,0H
NH, + HOH = NH,OH + H" — navap KEMKBUIAYY 4elipe.

Fuapponna npolecen aArklHA YeiHHE HKYPIY3YYTo e TOKTOTYI Kolo-
ra fonot. An yuys maprra sapama, Jle-1llarense npusnubune soraiisik
[H*] #e [OH ] komyy, e TeMIepaTypasEsl #OTOpyIaATYY Kepek.

drepae Bup HOHAYH KOHUEHTpalHAcHH KobeoiiTeex, anfga mpolecc
HONAopAY GailTAHLIITRIPYY4Y #AKTE! KO3/0H, AJ 3MH TecKepHCHHYE OLI0N
ajle HOHAYVH KOHIeHTPaHACKH azaliTear, aHia Ipolece HOHAODAVE #AHE
CaHBIH MAHJa KBLUTYYHY MAKTh Keajel sxypet. Mucans, .

+OH - awce saropynair
CH COOH TR 00" e T H* + CH,C00"

Hayap opHres sAcKTPOANTTEPARH 3PHTHYTHIHN JpHTMere OHpei
HoHAOpAY Komyyaan asanaTt. HeIsHTEIRTAD afiTka®ga, 2JeKTPOINAT-
TePAHH OPTOCYHAArS! PeaKUMAHLIH MKYPYIIYHYH HeTHArH maptsl Goaym
HOKMOHYH TYIIYIIY, Ta3 abajibIHAArk! #aHa a3 ANCCONNAINANAHIAN 3aT-
TapAbid naiiga Goaymy sKaHa S3pHTMelleH HOHAOPAYH OHPHEHE AJBIHBIIT
KeTHIIH 3cenTentHer.

Mucanra amboTepAnk MMeKTPOTHTTEPIH AN KOPeIy:

2H + Zn0% 2 Zn(OH), 2 Zn* + 20H"
2 2

| a) Kncnora kolllcok Yyek-  SpHTMe 6) llenous Kollcok YeKMe

|mo apuiiT, Heflrpangamyy LT apuiT, OHPOK OHEK aHHOHAVEH
peaKIHACK #KYPOT. Kypambifga Gomor.

HOKEMe

a) Zn(OH), + 2HCI = ZnCl, + 2H,0
6) Zn(OH), + 2NaOH = Na,Zn0, +2H,0

F'mpponuagun maanucu, M'uapoans nponecei rOK03aHE,
KCHIDIAHBL, DTHI CHHPTHH 3. 6. TAMAKKA KOMYJIVYYY OPraHHKAJBIE
KHCI0TATAP/R ATy A KeHHpH Koagoryaar. [lepokcugiepans #ana anap-
ABIH TY3/IaPBIHBIH THAPOIHSEH OHOPYRAT/A TOINMepIepIH, MaillapIsiH rujg-
POSTHBHHEH HaTLUIKACKINAA CAMBIHILL, TVTHIEPHHEAN a1yy/ia, aj 3MH dep-
MEHTTHK THApoan3 Bojico TaMak, TeHCTHIB, (hapMANeBTTHE oHepsxaii-
napja KeHMpH KOJJoHYVIaT.

Bydepuk aprTMenepiers nponeceTep TY3A0H-TY3 THAPOTHI DEAKITHA-
okl MeHen Gaftnansimkan. Coryul TeXHUKACBIHAA YYNaHABIDYYYY 3aTTap-
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AaH Taszanoolo (ferazaums), HAYYHY cyVIap/st xana 6yy KazaEJapsina
Keayydy cyyaapAb! KoppoanaIoouy 3aTTapial Ta3anoolo THADOIN3IMH
MAAHHUCH 0TO Y0H.

MnHepaagapabis MUIPOTUINHHE HATEIIKACKIAA D KHIPTEIUTBIHBIE
KypaMbl 03TOpOT #aHa Yy MeHes AeHusfepre, Keiopro Arkil Gapei
HOKMOMOPAY Daiia Keinat. ToxMogory nopojaiap DackIMILIH, TeMIEPATY-
PAHBIH TAACHPH ACTHIHAA ACTHAPATAINATA, IeKAPOOHHIAIIMATA VuypailT fa,
KAIIOOTO BIHFAMIVY 1IapTTap TY3yJIer.

Ocyoc KyGyayIIy #aHa 0CMOCTYK GackM.

Baur-Tofuh saxony

Cyiok apuTMenepie rasfap crAxTYY ane guddyans wyoyIymy
MyHea3/YY. CVIORTYRTapia AnddyanaHblE HaThMACKHAA SpUTel 3aTTHIH
GoJIYKYe10pY IPHTKHYTHH MACCACKINA TCTH3 TApAiar.

9repjie spUTME MEHEH IPHTKIUTH 7aPbIM OTKOPIYY JKAPTaKYaIap —
MemGpana (iqerd, rabapesik, NepraMedT Karassl, menodan . 0.) MeHen
Gemyn koiicok, Tnbdyans Gup GarsTTYY Ayper. JHapeIM oTHOpPryY maprak-
HamaplaH apHTEHMYTHH MOJeKY1anapsl (cyy, cnupT k. 0.) seHun otor,
SPHTEH 3ATTBIH MOJeKYIaNapsl (KaHT, NeLTonoaa, kapbavus k. 0.) eTneiir,
Meiait MeMOpaHaIapAbl XEMHAIBIE LIKMA MeHeH Hasppan agyyra Gosor.
Ore Maiija TemmKTepH 6ap haphop MAMLITH GHPHTYH KeKTALITHI, AHAAH
KHIMH Kajauil QeppolHaHHIMEIE IPUTMeCHHe MaTRIpCak, OpYH anMainyy
PEAKIIHACKIHEIH HATLITRACRIAIA Mailia TeIIKTepre #es heppoImaHIiiM Yanet
Aa, HINL AapbIM 0TKOPIYY MAprakyaHbIH POJIVH aTKADI KaJlar:

2CuS0, + K [Fe(CN),] = L Cu[Fe(CN),] + 2K S0,

—
Spumicuumun MoReKYAAAPLLHGLH % ]

MeMOpana aprwayy Oup mapanmuyy dud- =

Py3uAcht — ocMoc KyDyJaymy, am amu \ = i

OCMOC KYGYAYWY - MOKMOMyYLY, o pm- = h

Kbt ansoceparsik Oacwmeza Gapabap E_ l

Kyu ocMoeTyk Baceim gen artanar. Oc-

MOC GACKIMEIH HeHETeH ACTIAIl 0CMOMETD ;(:apphm
Y4
Aen aranar (4.6-cypor). /:-uaprama

CypoTTo KopcoTyArenjeil WUKH
HAHIIKE KAHTTEIH 3PUTMECHH KVIOHN, alihi
GoJIOK MAHINTETH 3PUTKIYKe MATBIPCAK,
MeMOpana apEBUTYY IPHTHEHUTHE Moie-
Kyjaanapel AudyInanaHen aiinex 4.6-cypet. OcMomerpauH
TYTYKHO APKELIYY KOTOPYIOT. MLUITOD NPUHLMGR,
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HKauan raga rjipocTaTHCTHKAIBIK BacklM Dejruayy 6Hp YeKKe He-
THIT OCMOCTYK BAChIMIa TeHearenjie 0cMoc TOKTOIIT.
DpurvMednH ocMocTyE Dackivet Bant-Togid (1886-3.) 3akony apksl-
VY TYIOHTYIAT:
7T..=CRT. (4.12)

MeiEAa C — 9pHTMCHHE MOJAVE KOHIEHTDAIINACKL.

Horopyaa KeITHPIUITCH MaaIbEIMATTAPAB] HeHEITRETAN Banr-Todup
3aKoHyHA TOMOHKYIoIl ansikTaMa Gepyyre Gonor: «Jpuzen sam zas aba-
awtneda Goayn (mexnepamypactt Supdeil twapmma ) 3pumsenin KoTasMyHe
Gapabap xoaemdy saaen mypeandazu kopeomon DuchM oeMocmyx Gacum-
2a Gapabaps.

Drepje 9Ky HPHTMEHHH 0CMOCTYK DACBIMIADEIH CAJBINTHIPCAK, aHja
HIAPTTYY TYPAE KaOBLT AJBIHTAH TYIOYHYK KETHIT YBLIFAT:

T,= 7T, UB0OTOHMKAIBIK
T ,= T ,~ 7T, '’HOePTOHHKANBIK
T,< T,— 7T ,~ T'MOOTOHHKAJIBIK

OcMoc KYGYAVILYHEYH TYPMYIITA MAAHNCH A0NaH H0H. AaMILIHE fe-
HECHHHH TeMIepaTypacsl HopMangyy yaypaa (37 C) ocmoctyk GackiMsl
.. = T7.7-8 amn Gosor. OmWoHAYKTaH Aapbio0 MaKCATBIHAA KaHTa
CYIOKTYK Kyiiramna, coscys aHslE Dacsrvel JT = 7,7-8 amura Gapabap
Bonyry kepek, 6. a. 3pHTMe H3OTOHHKANRIK Gonyyra Taitmm: T .= T .
Drepie KAHra HNCPTOHMKAABIK JT , > JT , 9PHTME KYIOJCa, KBI3bLTKAH
JieHCYeIePHEIE YeaKabLIrsl APKBLUIVY €YY 4BITAT A3, ATapAsH KeJoMIopy
wuuupeiiun, 6sipeimnar. TeckepHcHEYe, THIOTORMKAIBIK JT , < JT , 9pUT-
Me KaHTa KYKJICa, KbI3bLT KAH JeHeYe cpUEe Yy KHPUI KoloMY YOHoIom,
AHBIH 9eMKa0LIKIACK! #apPLLILII KeTHIIM MyMKYH. Yeaayy e mopayy
FKEPICPAe OCKOH OCYMAYKTOP/IYE KIETKANAPBIHBIH HHHHIETH CYVIORTYKTa-
polEbIE ocMocTyE Gacsimer 100 arvra weitne meTuimny MyMrys. Memngait
KyBATTYY GACEIM TAMBIP CHCTEMANADEI ADKBLIVY 3HeP KLIPTHINBIHBIH TepeH
JKaHd HEIK KaTMapjiaphlHaH oCYM/IYKTOPre KepeKTYY a3LIK 3aTTapakl Tap-
TBI QB0 CHHEPYYTO, 6. 8. 6CYMAYKTOPAYH 6CYI-0HYTYIIYHO MYMKYHIYK
feper. Tyagyy TaMakTaH KHAHH CYYyCO00, KONKO 4efiHH cyy Hullece
OCYM/IYKTOP/IYH COMYIY, TAMAK CHHEDYY 3. 6. mpoueccTep ocMoc KyGyiy-
myra balinaHeiNTYyY MINKe arnar.

Byihepauk spurmeaep

ORI HORAYH JHCcCONHAIMA JaparkacklH asalTyyey KacHeTs 6y-
depanKk apuTMenepAK Aagpioofo naiinanansltaT. Bydepmuk opuTve gen
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CYIONTKAH/A, KHCIOTA e efoyb Kolnkongo pH TYpYETYY, 8arapTnocToR
KAPMAI TYPYYTa AOHAOMAYY SPHTMEHIH CHCTeMAChIH aTan #ypymnoT. Ha-
HB164PIAP/ALIN KAHEL, 32APACK], AITKA3AH HINPECH, KBIPTHIIITATE OPHTME-
aep #. 6. Gydepauk apurMenepre mucan Gomor. Arafinin JaspIoaTaH
ByepInK apHTMeTep AHANHTHRATLIK XUMHEALS KOTJOHYIAT.
Bydhepaue apuTMeepIun Kypayal
1. Hawap xucnota + ablfl TY3Y — KBIMKBLIAYY Gydep
Mucanst, H CO, + MeCO_ — xapBonartsi Gydep
2. Hauap nerna — aHbIH TV3y — WEA0UTYY Gydep
Mucann, NH OH + NH,Cl - amvuakTsix Gydep

Bydhepans spursenin ansmmsimes;

Cucremansiy 6Hp KOMIOHEHTH HAYAD 3MEKTPOANT GOATOHAVETAL,
4ra MaccanblH TAACHD JTYY SAKOHYH KOMJ0HY, Gy(epInE spuTMen naap-
noovy dhopMyanel TAAT anabniz.

Bytepauk wacner, 6. a. pH=const cakran xanyyey, cncTeMansi
GUp KOMIOHCHTH CBIPTTAH KOMIYTAR KYYTYY KICAOTA Je MIeT04h MeHes
TONVE HelTpanjalisit xerMeiinade caktaiar. Bydepaux spurMeHuH
pH=const caxran kanxyy kacuern Dyepans cRIBIMIYYIYE Je aTATAT.

Bydrepane curitsrayyays gen 1.a 6ydepans spursenun pH maanmn-
CHH 1 HOHIYKKA 03repTYYIo KeTKeH KYYTYY 0IeKTPOIHTTIH T-3KB. Calbl
arajrar.

Bythepuk spurmencp/m Naspioo, MiapIsH KaCHOT TP YHPOHYY #ana
naiifananyy aRATHTHKARIK XHMEA KYPCeyHAa KeHHpH 6asuiaiar,

IPHIHYTHETHE KOBOHTYRITYCY

Kamuansix mavap spuren woxmo Gonbocyn, apurMeie as 6oico aa
AHbIH KAHBIKKAH OPUTMECH MeHEeH Tedjein 6010T:

(uexme) AB # A* + B (apurme)

TeHAeIITHETHH KOHCTAHTACKIH TaliAaiafcak IPHTHUTHETHH KobDoit-
tyaaycy 9K (IIP) gerem Tyinyrys xeamm usirat;

[A°][B
K=--$ (1.13)

Orepae GoaekTy earopreek: K - [AB] =[A']- [B].
MBIHJA K- [AB] = 2K

JeMex, IK =[A'][B] (4.14)
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4.13 thopMysanbl NaliAMaHLIT, AHATHTHKANBIK XHMHANA YOKMOHYH
naiiga GoIYYCYH KAHA BPYY NIAPTEIH AHBIKTAI KYDYIIOT:
a) YoxMoHyH naiiga Goayimy
s = [AT]-[B]
0) YorMeHYH spHTMEre 6TyLIY
K. <[A]-[B]
B) TennemTur abaa
K. =[A"]1-[B]
ANaNUTHKANLIK DPAKTHKAda orepie Hagap saexrponntTin JK Ges-
ruyy fosco, an GOHETA AHEIH 3PUIHMTHIN PHEI e TecKepHCHHYE 3ATThIH
TabaMnaars: saprrHd T Gororya DK apsiKTan mypyoT:

P = 3K g (4.135)

Mucasnsl, Gupaeil 3apAANYY HOHIO axbIparad 3aTTeie DK = 5,2.10°1*
fosco, anbid spurryriry P= 2,6 - 10°° Gapabap.

9
« Cypoonop saMa KeHyryynop

1. XuMMUANGIK peaKUMAHLIH bINGAMOLINLH XaHa ara Taacup aTyyyy daktop-
nopay atarsina.

2. MaccaHblH TAACKP 3Tyy 3aKOHY MaHa aHeiH 8p TYPNyY NpoLeccTepae Komn-
[LOHYMYLLIYH KBpCaTRyne.

C 402“—!502‘,, COI-‘J“OII-‘J 2 Zcozm

3. XUMUANSIK TEHOEWTUK XaHa aHb! KelNbIWTsIpYYHYH Wwapttaps), Ne-Ware-
nee npuHUKBuH aiTein Geprune.

4. SpuTMeEnep, anapaelH nanga SonywyH TYWYHAYPYYYY DU3NKanbIK, XMMUa-
Nblk TEOPUANAPABIH MAAHUCHH TYWYHAYPryna.

5. Coneearauyws xe rugpotauus kySynywyHyH kasoan maaxwcu Bap?

6. IpUTMENEepaMH KOHUBHTPAUWANAPEIHBIH TYIOHTYYILY: NPOLEHTTHK, MO
[yK, HOPManALIK, MOMANALIK KOHUEHTPAUWANAPTa Myucan KenTuprune.

7. Ocmoc kyBynywy gered amuie? Ocymayk KaHAaW KbIDTHILTA HaKilbl 8caT?

8. OcmocTtyk GackiM ¥aHa aHbl aHLIKTOOHYH bIKMANAPLIH KepCaTKYNe.

9. Meme gapakTapsiH 3MHE yHyH KeY Ky3ae cyrapeiwat?

10. Bydepans apuTMenep, anapisbiH Kypams!, KACUETTEpPM, arbiHbIWbIHA MU-
can KenTuprune.

11, SNeKTPONMTTK ANCCOLMAUNS TEOPUACH. KyuTyy MaHa Hayap anexkTponumT-
TepArH BUp HEYeCWH caHan eTkyne.

12, 3NekTponuT 3pUTMENepUHUH BacKLINTYy AMCCOLMAUMACHIH KOPCBTKYNS.
H,PO,, H,50,, AljOH),

13. TomaHky NpoUeCCTrH: K1+Agrﬂﬂ0,=".JWQJ+KINJ[J3 WOHOYK PEaKkUMAnapkiHLIH
TEHAEMENEPUH KaIrbINa.

14, CyyHYH 3NeKTPONUTTHK AMCCOLMAUMACKEIH NaRganansin, CYyTEKTHK
KBPCOTKYHKe aHbikTama Beprine.
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15. TyanapasiH MMOPONMaK ¥aHa aHsiH maaduck. CogaHbiH rMOpoNK: peak-
LMACHIHBIM TEHAEMECHH Kaarbina.

16. Lopnyy KeIPTEILLTA IMHE YHYH OCYMIYE #aKiUbl 8cneRT?

17. IpUrUHTHE HaHa IPUTMHTUKTUH KOBOUTYHOYCYHYH MaaHWeHH aaTein Bep-
rune.
18. 30%Tyy (d = 1,28) KyKyPT KMCNOTACKIHLIH MONAYY, HOPMANAYY KOHUEHT-
PAUMACHIH AHBIKTArsLNa,

19. 200 2 cyyra 20 2 kadHaTMa Ty3 3pUTUNAN. BPUTMEHWH % KOHUEHTPaLmMA-
ChIH aHbIKTarbINa.

20. 40%Tyy CIMPTTHH CyyAarsi 3pUTMECHHOE KaHHa 2 CrUpT ¥aHa cyy Bap?

21. 1M, 0.1 M weno4TyH 3puTMecHH AaAPA0O0 YYyH karnya 2 NaOH kepex?

22,3 11, 0.1 H KYKYPT KMCNOTACKIHLIH 3PUTMECKH AaAPA00 y4yH 96% (p=1,8)
H,50, kmecnotagau kan4a M anyy kepex?

23, CyyHyH anekTponMTTUK JUCCOLMALNACE! YuyH TEHGELITHK KOHCTaHTACKIH
Tankeina.

24, YKCyC KWCNOTACkIHLIH AUCCOUMALINA KOHCTAHTACKIH TYIOHTKyNE:

CH,CO0H 2 H' + CH,COO



V znasa

XHMHUAJIBIK PEAKIIHSJIAPIBII
KJACCHDPHKAIIHACHI

§ 1. XuMUAABIK peakuuAaIapIsIn TYpaopy

Fomoremayy saHa rereporenayy peaxkuusaap

XHUMUK-ORYMYIOTYYIap XUMHANBIE alilanyyiaps: HINNA0OHY 0310-
PyHyH GUpeH-0up MAMMHIIT ADAKETTePHENE HerHari GOMyTY KaTapbt Icem-
TeweT. AJap HIMMIH-NINIAee HIITEPHHAErH KOIONTaH MaKcaTTapblHa
Japalna, XUMHANBIK aiUIanyyIapibly MeXaHH3MEH aHLIH A& YpYY ceber-
TEPHH, TYPAOPYH, BUINAM/ALIKTAPBIH Ara TAaCHD 3TKEH (hakTopropay, at-
AANYYTapibl @3repryy GarbiTTAPEIH, aZapisl GamIxapyy skaHa aHBIE
HYPYUIYH TeKIIEPUI TYPYY BIKMalaphin H3HI[eIIer.

XUMHATBIE AiTaHyyAapab! X MUK PeakIIs Aen TymryEebys. Omon
XMMHAIGIK PEAKIMATA ArPEraTThik abanfapsl ap TYPAYY 6osroH rasgap,
CYIWORTYKTap #aHa KaTyy 3aTTap TYPAYY4o allKaibllITa KaThIIKaHABIKTA-
pbina (ras — CYIORTYK, CYIOKTVK — KaTYy 3aT, ras — Karyy aar) Japama
PEAKIHARBIH AYPYY 3AKOHYCHEMAYYIYKTOPY Aa ap Gaukaua Sosryimar.
® Awaana-weipedon vexmenzen 3ammap ¥e a1apdui apaiauIMaIaps
cHeTeMa Jlelr atazar. CHeTeMa FoMOTeHIYY JKaHa reTeporesayy Goaymar
(2.1-cxema).

S.lcxema
CicTeMansin rypaopy

Fereporenay e |

Peakuusnapra karTelnkan Peakuuanapra KaTHIIKaH

3aTTAPABIN FKAHA TIPOAVKTY- 3JaTTAp JKaHa MOPOAYKTYMa-

JapiLIH arperaTTeik aban- pel ap Bamka arperaTTHIK
Lgapu BHpaei Gonor. abanma Gonyumrar.

Buppeit kypamra sana kacHerTepre 92 Gosros, Gamka GeyKTapaen
BeTTHR Yell MeHeR allbIpMajlaHraH CHCTeMAHBIH GOTYTYH dasa fen aTait-
613, MoMorenayy cucreMara rasaapisH apaiammMacsel, aba XaHa IpHTMe-
jtep kuper. Afaja a30T, KLIYKEUITEK, Achll rasfap :kaHa romyprer (IV)
OKCHIM APANAIILIN JKypyleT. Bup ane spurkmuTe, Mucanu, cyyaa 6up
Kamya 3aTTap, Harpuii xaopuan (NaCl), marsnit cyasdars: (Mg80,) azor
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#KAHA KBIYKBUITEK JPHII #KYPCO TOMOTeHIYY cHeTeMaHkl Maiijla KELILIaT,
Byut akut cncTeManbis GHPRAYHCH ra3 abajlbliiarsl, SKHEYNCH 3aTTAPBIH
CYVAATBL 3PHTMECH — CYIOK (Dadafarkl cHeTeManap.

ToMoresIyy peakiis ciHCTeMARBIE GapAblk KOTOMYHAS sypor. Micansl,
KYKYPT KHCI0TacklHa HATPHl THOCYIMDATEIHEIE 3pUTMECHH TAaackp DTCEK,
IPUTMEHHH OHY §03 4aHIBLIT GOTYIT DITOPYTI, CHCTEMARBIN Gap/IbIk KOJOMYHAD
Gaiikanar. Boa 4aHreLITTRH Daiifa GOmYITY PeAKIMAHLIE Bearicn oy,
KYKYPTTYH 3pKHE TYpio G0IyHYT 9BITyYey Meren Dafiassinar,

H,80, + Na,8,0, — Na,80, +80, T+8 | +H,0

Peteporenayy cucTeMara cyy MeHeH MysavH, abala KeMyp YaHuata-
DPBL MEHEH KYKYPTTYH KapMajblll TYPYULY, CYYHYH, DeHIHHANH apajali-
Machl Mucai Gono axar. leTeporennyy cucremasia Kypreu peaxmuanap
hasanapiein YexTelnken GeTHHIe *ypoT. MHCANB, TY3 KHCI0TACH Me-
HeH IUHK MeTanbl apakerTelIKene, peaknisa IHK MeTaIBIHEH KHe-
J10TA MeHeH THIHIIKen GeTHHe AHYpoT:

Zn + 2HC] - ZnC

+H, T

KatamnTrik skana KaTaaIuTTHE 3Mec pearkumuaaap

Konuynyx xumuanslk peaxuuanap ete kaii, alipeiMaapel Tes
HyYpymor. Fail sypron peaknUATAPAL Te3eTyyTo, Tea HYPro| peaKIHa-
Japjsl facaHaaTyyra fonoT.
®  XNumusavn peaxuyusnbii viadamdo 2o apaavtk arkmusdyy sammap-
Dot naida KUAYY MeHeR MeIOemuUn, pearyuanuii aKupuida B3} KOpOMACY-
2a yuypabal, eszopyycys Kaazan sammap KATAJHIATOPIOD JIell aTakiar.
KarannaaToplopayH KaTeIIyyey MeHeH XUMIATEIK PEAKITHAHBIH BUILAM-
ABIPLIH G3TOPTYYUY HPOIECC KATANK3, Al 9MH KATATH3ATOPAYH TAacHpH
MCHEH JKYPYYHY Peakius KaTaIMTTHE Jen araiar. KaTamusartopiopivi
TAACHDH HeKete MyHo3/le oIy, YHHBEPCAIAYY KaTATH3aTOPIOD Kes/iel-
neiit. Kartaana skure Gonyner: rosMorenyy sata reTeporesayy.

[Fompmesnit waramss

.2 exema

Peaxkunara xarsimkan Gamran-
Kbl 3aTTapibid (asanelk abans
KATANM3ATOPAYKY MeHeH Guppeit
GoJoT.

Muecans:, peakuMAra KaThlm-
KaHJap — rasfap; kKaTtajauaaTop —
ras.

Pearmmara kaTeikan 6amtan-
Kbl 3aTTapAblH (asaibix abansl
MeHEeH KaTalusaTopiyky Damka
bonoT.

Mucanst, peakisara KaTelluKan-
Alap — razfap; KaTaHaaTop — KaTvy
aar.




Karanns reopHACEIHEIH apajiblk KOMILIEKCTep K Hafija KELTyy map-
TEI FOMOTEH/IYY CHCTeMAaNapra MyHesayy. Peaknuara kaTenikan aarrap
MEHEH KaTANH3aTOPAYH dasanapsl Gupieilt, 6. a. 6upielt arperarThik
abanna Goayimar,

Teteporeiayy KaTATHTTHE PeaKOMAMTADAATE KATAMHIATOPAYE Doy
AKTHEAYY afcoploua TeopHAck MeHeH TYHMIYHAYPY/IOT. 3aTTap/isiH 03YHYH
chIpTKE! BeTune falKka 3aTTapAbIH GOIYKYMOI0DYH CHHUDHI AYY Kacie-
TH afcopbuusa gen aranar. Opyc axagemurn A. A. Banangun akTHBAYY
ajicopBIlis TEOPHACKLIHEIH HeTH3HH/E FeTeporenAYY KATATHTTHE PeaKuus
YYYH MYJIbTHILIET TEOPHACHIH HINTEN YbIKKAH. KaTannaaTopays xumMms-
JIBIK PeaKIMAHE! BUIAAMAATYY MOHIOMAYYIYTY PEAKIIMATa KATRIIIKAH 3aT-
TAP/bIH MOJIEKYIaNaPBIHBIH MeHKIHANKTHE cTPYKTYpPAacklia jaHa KaTa-
JMH3ATOPAOPAYH BeTHHACIH aKTHBAYY 60pGopIOpPIVH reoMeTpiAckIHa Gail-
napennTYy Gonor. Peakuuara KaTeIMIyy4y 3aTTapiblH MOTeKYlalaps
axTHBAYY GopBonopro (aTomMaopro) cuHupuaAeT. MyJABTHINET TeopHsAch
GowHEYa akTHBAYY GopBopAyH reoMeTPHANLIK KalrANIBIOEL KATANHI-
AELIYYIY MONeKYIalarsl ATOMACPAYE GeTTHE TY3YIYIIY MeHeH At Kemyycy
sape1i. Monexyaajap 6Hp KaHYa akTHEAYY Boplopiopro cHHEPHIET [a,
PeaKIMAra KaTEIIY Y4y 3aTTapAblH OPTOCYH/AE] XMMUANLK Gallausii-
Thl Havapiaarar. Hauapaan kanrad XMMHANEK OalilaseIiiTap peakinsa-
ra Karsliuyy4y GaluTankel 3aTTapABIH MOJIEKYIATapbIHBIH OPTOCYH/AA Kak-
pagas GeJyIITYDPYJIeT.

Ap TYPAYY XHMHANBIK PEAKIHANAPALIH KaTATHTTHK GopGopropye-
Aa CHHMPHJTEH aTOMAOPAYE canjapsl 2, 4, 6ra . 6. Gapabap Goaymar.
Meinpa GopBopnop (2) — aymner, (4) — ksagparagynner sama (6) —
CEeKCTeT Jlell ATajaT, HRANILICEIHAR 6yIap MYJBTHILIET el aTataT. Yinyi
TeOPHAHLIH HEMM3HI/IE ATMAITYY DPeakIHACEIHEIH MEXAHHaMUH Kapaiins,
KaranuaaTopJIOpAVH 9KH aTOMY AVIIeTTH TY3T0H DeaKIHAHBIH MeXaHus-
MHH CXeMaJblK TYpAe TywoATanel. Peaxnmara AB smauma CD aatrapst
xateimein, AC xxasa BD zaTTapsld naitga kKelisimar. Bya peakouagarsn
KaTajJin3aTopAyHE POy KOPCOTYIeT.

A-B ‘A..B
K KoK 'L
cp -C.D-

A B
KeKIl+ K
Ganil)

Byn peakuMAHBIH CXeMACBIHAH PeaKIIHATaE KATRUINKAH 3ATTADILIH
ATOMIOPYHYH KANTAIIYYIapsl 63rapiocToH, alapAblH OPTOCYH/IArkl XH-
MEANLIE Gafinansunrap xafipagan GeMyMITYPYIYI aHB! saTTap nafina
Gostyn, aja 9MH peakIiA AAKTATAHJA KATajIu3aTop GOIIOHYI e3repyycya
MYpPYHEKY abaabiHa Keagn. KaraiuTTuk rereporesayy peakiimsra BaHa-
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auit (V) oxeuan karaausatop Goaror RYRYpT (IV) OKCHAMENE KBINKELT-
TeK MeHeH OKHCTeHYYCY MEcag 6oao anar.

280, + 0, —5% 5250,

XHMHSAILIK 0HOPKAHAAPAA KATATHTTHE PEAKIIMAHLIN MaaHHCH 30D.
Anapasia 70% Ten almeirel KATATH3ATOPAY KOAAOHYINAT: HehTeXHMUA-
ABIE, (hPapMatesTTHK, CHHTETHKATLIK 3aTTAP/IRE OHAYPYYHY OHIYPYIITOR,
TaMaK-am eHopxainapsl . 6. Goayn camamar. Kemuyayk satrapist
BHAYPYY: AMMEAK, KYKYPT KHCIOTACH, 830T KHCIOTACK, CYYTEK, Meaod-
TOP, CHHTETHKAILIK 3aTTAPAR (OPTAHNKAILIK ala OPranuKaJIbIK aMec
CHHTE3/06/0) KaTaMMTTHK PeaKIHAHBIH HerM3HHIe OHAYPYI AIbIIIaT.
XHMEs HAMMHEE KaTATH3IATOP KATHIINAl XYPTOR PeaKIMAIap fa bei-
rrotyy. Melnaail peak IHAMAP/AEL KATATHTTHEK dMec PeaKI[Manap jer ata-
mwar. KaTanuTTHE 5Mec PeaKIHALAPra KOMHYIyK oKHeTenyy (kyityy), omon-
Aol ajle anMAmIYY PeAKIHANADE KHpeT. AJapAblH MHCAXAApLI MeHeH
CHIED TaaHBILTACKIHAD.

Kaittananyyuy mana kaitrananboouy peaxumnanap

XHMMBATBIK PeAKIMAIAD KafiTasanboouy skamna KafiTazagyyay 6o-
ayn axure bosyner. KaitranranGoouy XUMHAILIK peakius 6Hp Garsirra
HYPOT. Peakluara KaTsllKan 3aTTAp AKe alap/isii GHPH TOAYE #yMIa-
JIBIT AATHIHA MellnH KYPron peakUMAHLI kaitrananBoouy Jen atamar.
Mucasnst, amvormit guxpovarsiubis (NH,),Cr,0; assipams:, Harpuii
cyiabhaTeiHbE Na,50, 6apuit XT0pIIM MeHeH apaKeTTeHYYeY . 6.

(NH, ),Cr,0; — Cry04 + N, T +4H,0;

Na,80, + BaCl, —» BaSO, + +2NaCl

2Na* +80,% +Ba® + 201" - BaSO, L +2Na* + 2CI°
Ba®' + 80,7 - BaSO, J

Byn peaxnusanap Gmp Garsirra Gooym, GamrtTanke 3aTTAP TOIVE
PEAKIIHATA KUPreHTe defiue Aypay. Peakunanapsin npogyKTVIaphiHAE
kafipa GamTankel saTTapibl ana anbaiiGeia. MuiEgadt peaKOuAIap as
canfa 6oor. Kenuyiyk HOHAYK PeakIMAsiap akbIPbIHA Heitiit 5#ypo TVp-
PaHEBl CHIICPTe TaaHbINI,

Kafirananyyuy peakuuanap kaitrananGoouy peakmusiapra caisii-
TEIPTAH[A KONTYK KilaT. Mucans:, GoaMo TeMoepaTypacknga ate fiof-
AYH Gyyey MeHen CYYTeKTH apajlaliTsIpeak, iapiAbli opTocyijia peak-
OMs KYPYD Hogayy cyyTer naiiia bonot:

H, +1, - 2HI
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Arepae foanyy cyYTeKTH HAMIOKE TONTYPYN 003VH Kaall Koficok,
GHp KaH4a yGakeIT OTKOHA0H KHIiHE 3pruH fogay Gyyey Gajikanar.

2HI o H, +1,

PeakuuAHbIE KalTaNlaHrs MYHORYH TYIOHTYY Y4YH KapaMa-Kapiist
BarsiTTars xebenep KoAAORYIAT:
-'[_I-2 + Ix _.Ti PrakLna ZHI

KAATATARYYIY Peakilns

Bup kanua yHaksIT OTKOHIOH KUIAMH 5KH DeaKINAHBIE BULNAM/BIK-
Tapel Grpaeil Gonyn, peakunara YedMHEY GaITANKE! BATTADIKIE KOH-
UeHTPauHATAPE! PEAKIUAHBIH IPOAYKTYTAPbIHEIH KOHLeHTPATHAIaPE!
MeHeH bupjeit aGanra kener. Bys yuypaa yaryaTyKeys MosleKyianapasiE
naitya Gonyyey aHa aMeIPOOCY #YPOT.

IKIOTEPMHANBIK XK aHA SHIOTEPMUAILIK PeaKUMAIAD

Cuaepre Genruryy 6oarosgoll, adpeIM XHMHAIBIK PeakIHANIApD HbI-
AYYAYE DONYI YsIrapyy MeHeH Kypce, aliphIMAapsl MBLIYYAYK Gepye-
itnye »xypboiiT.

XUMHSAIBIK PeakIMA YIypyH/Ja GelyHYN 9YBIKKAE e CHHUDHIHI
ANBIHIAH MBUTYYIYE CAHBIH DEaKIMAHLIH HEUIYVAVE addexkTHCH JemeT.
XHMHSABIE PeaKuMANLI KELTYYayK sdubexTHCHEe Kapama aK30TEp-
MHKAJBIK ¥aHa IH0TePMHKAILIK Goayn Geayrymer.

K putyyayKTy GeyI 4BITAPYY MEHEH KYPreH peaki(Hsaap 3K30Tep-
MHUKATEIK fel aTatar. CeipTia JREUTYYIVE Ge/IyI 4sIrapyy MeHeH 3ypyydy
PeaKIHANapra MHCAT KeJTHPEIH:

Hy + Cly — 2HCL +184,6 r/Jxc/mons
CHy + 205 — COy + 2H,0 + 880 w/{xc/moan
JKBLLYYAYKTY CHIDTTAH CHHHPHI ANYY MeHeH MYProH peaximaiap

IHAOTEPMHKAJNBIK Ml aTaJaT. Bu,uorepmnxa.nsm PearknHAlapra TOMOH-
wyiaep Mucan Gojo anar.

2HgO —— 2Hg + O, — 180 wllac/moan
;—Nz + -;Clz —= NO-90,4 w[x/monn
Wi xysyH/ie «3aTTHIH Naiifa 60ayy AMBLIYYIYTY s %aHa s KYityy el
JAYYAYTY# OereH TYOIYHYKTOP KOMAOHYIAT. 3aTTRIH Naiifa Goayy MeLIyY-

JIYTY #OHOKOH 3a1TApAAaH TATAAAN 3aTTap NaiAa 60MTOHMC GEIYHYIT YEIK-
Kam MKBITYyAyK. 25°C xana 0,1 MITa 6acsim Ke3HH[e }KOHOKBI 3aTTap-
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ABIH AKBIPO0 MKBIYYAVIYH MaHa 3aT naifga 60ayy sKEIYYAYIVE HOAro
Bapafap e scenTee Kabbin ansIHTAH,

@ Howoweu zammapdan Gup moav Gupuwsme naida Goazon weade
BORYHYR YBLKKAR He CURUPUAUN QABIHZAH HOWLAYYY K SATTHIH Nai1a 60-
JYY ABLTYYAYTY fen ataiar. Muecansl, cyyrekTHH GHp Moy 0,5 moab
KBIMKBLITEK MeHeH apakeTTemkenge 2858 w/Ia/moas aaTtein mafima
Goityy BLTYYAYTY GONYHYN YRITEI, GHP MOTE oYY Haitaa GomoT:

Hoyp) + %02{[-) = HpO(cyox) + 285,8 wflae/mons

BHp Mob 30T KBIMKBIITEKTE Kyiironae GeIyHYI YBIKKAH MKELTYYAVE
CaHBI KYHYY JKEUIYYAYTY field aTanar. AUeTHICHANH BUp MOTY KBIMKLLI-
TexTe Kylirene Kyityy sxerayyayry 1300 &/{xc /soaw Gonor:

2C,Hyry + 501y —» 2H, 0 +4C0 1y + 1300 x/oic / sons .

XUMBAIBIK PeaKIUA Me3THAHHEE CHHIPIUINI AABHTAT e Gesryryn
UBIKKAH HBUIYYIVK CAHBl TEHAeMere Kollo #a3blica, a1 TepMOXHMHA-
JBIK fen atanar. Byn naitma Gonyy sama kyiflyy sKITYYIVKTAPHIHBIR
MaaHHCH aTaiikli MaadbIMAaManapaa GepuieT. Alap GUINKANEIK YoH-
AYKTAPABI 3CeNTo0 YUVPYEAA Kongomyaar. fKoropy skakta smaseiaram
CYYTEK, AUeTH/ICH, MarHNINH KeIUKLLITeKTe Kyitymy skana ceiman (I1)
OKCHAHHHH 3 BIPOOCYH KOPCOTYN *Aa3ral TeHAeMelep TepMoX HMHEATILIK
TeHAeMeepre Mucan Gonor.

§ 2. XHMHAJILIK peakiHsaHbIH THIITEPK

Peakmuara KaTelIkal 3aTTAPABIH MOJEKY/IANAPEIHLH 0306PYILIYHO
FHAPAIIA XUMHANBIK Peakinanap 6Up Kauda THITepre GonyHer. Xumis-
JIBIK NpONEccKe KaTRINIYYYY #aHa Nalijia GoJT0OH 3aTTAPALIH KYpaMLIHa-
THI ANPEIM ATOM-HOHAOPAYHE OKHCTERYY JAPAMKACKIHBIH 03TOPYITY MeHeH
YProH PeaKIHATAD OKHCTeHYY-Kannfbina Kelyy fen aTanar. Peaxiaa-
Pa KATHIIKAH #aHa naiifa 60/1T0H 3aTTAPALE CAHAAPbIHA Hapalla; Ko-
WyaAYY, azblpoo, OPYH anMamyy, aiMainyy fen Geayror. CaHam oTKeR
PeaklMANADABIH Al peIMIAPE! G0I0HYA CO3 KLU aTey.

Komyayy peaknuscsr

OKH e aHJAH KOIl 3aTTap apaKeTTeHHIIH, PeaKIHAHLIH HaThIl-
FKACBHIH/AA GUp 3aTTHl Hafila KBUITAH PeaKIMAHb! KOUIYIYY peakilHack!
nen bunebua:

4A1° + 309 — 2A5%0;%;
Zn" + 80 Zn*?s-2,
C° +2HJ - CH;
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Peaxnmara 9KH 3aT KATRIIEI, GHp /e peakIUAHEIH IPORVKTYIA-
PEHIH: ANIOMIHRI OKCHARE, UMHK cyILbHAME MaHa MeTaH Ta3bld maijia
KBLIBIITEL, Peaknuara sonoxeil 3aT KaThIIIbII, AJapAEIH KYDAMBIH/A-
Ikl ATOMJOD OKMCTeHYY JapacachlH 03repTKeHYH Gafikagsik. Peaxnnara
TATaaJd KM 3aT KATHIILID OMp e peaKIMAHBIH NMPOAYKTYCYH Haiiga
KEIITaH yuypaap Aa Gearmayy. Mucansl, Kaaenuil OKCHAM CYY ’KaHa
woMypTerTHH (IV) oKcHAK MeHeH apaKeTTeHHIIeT:

Ca0 +H,0 - Ca(OH),; Ca0+CO, — CaCO,

By yuypjla peaKIHATA KATHINIKAH 3ATTAPALIE KYPAMBIHIATE XH-
MUSIBIK 2JleMeHTTeD OKUCTeHYY AapasKachlH @3repTKeH oK. [eMek, 6ap-
NBIK 3le KOIIYAYY PeaKIIHACE OKHCTeHYY-KaMbiObIHA Kellyy Peak M ACKIHA
Kupe OepbefiT.

Opyn aaMannyy se cYpYn Ybirapyy peakiuacsl

XHUMHANBIK PeaKIUATa TATAAJ MAHA JHOHOKOI 34ATTAp KATBIMILI,
JKOHOKOII 3ATTHIH aToMy TaTaajd 3aTThIH KYpaMbIHAATBID GHD XHEMHAIBIK
2NEMEHTTHH ATOMY MEHEH OPYH AJMallca ajl OPYH aJMAIIYY Peakmacs
Gonor.

+ 1] +2 0
2CH,CO0 H+ Zn — (CH,C00), Zn+ H, 1
+2 0 +2 0
CuS0, +Fe —» FeS0; +Cu
Buagus wMucangapia NWHK KHCAOTAHBIH KYDAMBIHJATEL CYYTEK-
THH aTOMAOPY aHA XHMHAIBIK AKTHBAYYIYTY storopy GoJIroH TeMup, xes
(1) eynbdaThIHEIH SpHTMecHHZerH ez HoHY (Cu®') MeHeH opyH an-
MAIITH,

ABIPOO peaKLHACE
XuMHANBK peaknufara GUP TaTaan 3aT KATHIILI, PeAKIHAHBIH
HaThIkackIHA DU KaHYa eHeKel kaHa TaTaan saTrap naitga Gonor:

5 -2 3 o
2NaNO; - 2NaNOQ, +0, |

+7 -2 +6 -4 o i

2EKEMnO,; — K; MnO;+ MnO,;+0, 1
Horopry peaknMAIADAA KEIMKBUITEK 31eKTPOEYHE Deayll YhIraphIm
okHcTenAu. CriMam, asoT aHa MaprasenTep 3JIeKTPOHAY KOLIYI AMbI-
msIn Kansibsina KenuinT. XHMHATLK PeakIuATa GHp e TATAad 3aT

KATHINELIN, PeaKIUAHLIE HATEIIKACKIH/A SKH ¥e AHJAH KOl TaTaal 3aT-
Tap naitga Gonron yuypaap Gap. Bya yuypsia GainTanke! daHa aKLIPKED
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HNPOAVKTYHYH KYPaMBIH/IATE] XMMHAIBIK 3jIeMeHTTepJHH OKHCTeNnYY Aapa-
JKACKHl 83rephoiiT:

2Fe ‘3( ZHL >Fc2-’03 +3H,0
(Cu*?0H), - ¢**0;? — Y s 2cu0 - c'0, T +H,07?

OLeHTHN KOLIVIIVY PCAKIMACKIAAAL 271e, A%LIPO0 PeAKIMATAPE OKIC-
TeHYY Japajackid 03repTHOH MaHa earoprioil sxypreujopy botot. Koury-
AYY aHa aBIpoo peaKlMAck! GHpH OUpHEe KapaTa KapaMa-Kapiisl Ipo-
neccTep. YIUIV nponeccTep GHa3gn KypUarad afinana veiipejie Dexriiayy
TeHACMTAKTE KYPYH TypaT. OIORAYKTAH APATHIILINL, OYyiiHO Aaiikiva
earepyyre ayyiwap Boayi Gup TYpAYY aaTTapaas Galuka TYPAOry saTrTap
THIHEIMCEIS Halifia HOIOT MaHa aMmbIpalIaT.

Asnvamyy peakiuacst

Peaxuus oku TATA41 3aTThIH OPTOCYHIA, CVY BPUTMEIepHEle ¥alia
KYPrak abaiapsIaia sKypoT. AJIMAaIIyy peakisacs] HOHAOPAYH wIMalnyyey
MeHeH KYPYI, peakIHAHBIH HATBIDKACEIHAA Maiila OGoNToH 3aTTApABIH
OUpH peAKINAHLIHE CHCTEMACBIHAR HAYADP JPUTeH YOKMOHY, Ta3/sl e IHc-
COLMAIMA Aapaxackl ToMeH GojroH sarTapisl naijga keitar. Mnca-
JBl, HATPHIL cyIbGATE] MeHeH Gapuil XITOPHANHIHE, YECYC KHCIOTACK Me-
HEH nn'l‘pnﬁ FHAPOKCHAHIHI Aala HZITp"ﬁ l{OpﬁﬂﬂﬂThI MEHNCH TVI KHCIIO-
TACHIHBIH OPTOCYH/JA #YPreH peaklliazap:

CH,COOH + NaOH — CH,COONa + H,O (T.M.T.)
CH,CO0" +H"+Na"+0OH™ — CH,CO0™ + Na” + H.O (T.H1.T.)
H'+OH —H,0 (K.I.T.)

Oxcurrenyy-Kansidbina Kelyy peaskunaIapsl

Horopysa cHlep OKCHTTEHYY-KANKIGLIHA Kelyy PeakIHACKIH 3CH-
Hepre TYIIYPAYHOD. DMH TOMOHKY Gepiuirel peakiiisiapianl 21eKTPOHAVE
AN NOHVK TeOPHANADALIH HerH3HH]le AHATH/ICI, THEeLIeayy #eliibln-
THIK UBITaprbLla:

" 4+ 42 0
Zn+2HCI" - ZnCl;+ H, 1
B}Ul peakIHAra HHHKTHH ATOMY MCHeH CYYTCKTHH JKaHa XJI0pHAIHE
HOHAOPY KATBINITEL. PE&KHHHHLIH HMYPYLIYHAD IHHKTHH OKCHTTEHYY

napasace! Ofon +2re HeiiHH MKoropynan, al 5MH CYYTeKTHE HoHY + 1ieH
Ore ueiinn Temorgony. Llunk snexrponyH GepHul, OKCHTTEHYY 44PasKachlH
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oropyaartsl. CyyTex HOHY 9eKTPOHAY KOLIYI AJLIMN, OKCHTTERYY fa-
PAMACEIH TOMOHJOTTY, HATRIIKA/LA IMHK OKCHTTeHUI — KATBIOBIHA Ke-
THPI'HY, A7 9MH CYYTeK HOHY KANROBIHA KeJHI, OKMCTeHAUPrEd Gongy.

IIparTHKaNa KeHHPH KOJJOHYJIYI #YProH KY4TYY OKMCTeHIHpruy-
Tep ratorenfep (F,, Cl,, Br,, L), maprasen (VI) oxcuan, xanuit nepman-
rasatet (KMnO,), xpom (VI) oxcnan (Cr0O,), asoT KHCIOTACH!, KEIYKELI-
TeK, 030H M. 0.

KyuTyy Kanubpina KeATHPIUYTEp [IEN0UTYY KaHa HeJosTyy Hep
Merannfapst Sonyn canaar. OKHCTeRYY- KaabIObIHA KeJlyy peakuaia-
PBl peaKMAra KaTbIIIKAH 3aTTTAP/ABIH }aPATEIIHIIIBIHA, KYPreH mapT-
TApra Japama y4 THIKe GeYHeT; MoJleKyjIanap 0pToCYH/Arkl, MOJeKY-
Jla MMHBErd #ana 03y OKHCTEHYY yKaHa 03y KaabiObHa Keayy (aucopo-
NOPIHATAHYY) peakiHATapkl.

Moaexyaanap oprocyugars: OKK peaxunsnap

OKHCTEHAMPrIITED KaHa KaTbI0BIHA KeATHPIHYTED PEAKINATA Ka-
THIIKAH ap TYPAYY MOJCKYIATap/LIH OPTOCYHAA #ypoT. Mueanst,

Mn "0, + 4H™CL - Mn**Cl, + C19 + 2H,0
2| Mn** + 2 — Mn*YKanBIGBIHA KeMIH; OKHCTEHARDTID
21 201" —2¢” - 201° loxuerenmm; kanBIGEA KeaTHPIHY

Byn xomryn anran sxana 6e/1yn YbIraprad 371eKTPOHLODAYH CaHBIH
KOPCOTKOH TeHAeMe 3JeKTPOHIYE Dajttaic TeHJeMecH el aTajJart. Jiex-
TpoHAYE Gamane TeHgemecH GoloHYA KOITYII ANTAH MaHa OOy YsIrapras
SJMEKTPOHAODAYH caniape! 6upneit. Mbinja axn Mons Maprarer (IV) ox-
CHAM TYYpa Kenepn Daiikanger. Bupok nafina Gonros MapraHenTHH 3K
MOHYH GafiIaBBINTRPYYTa Jarkl 9KH MOJEKYJIa TY3 KHCAOTACH! KEepex.
OuoHAYKTAH KansIGRIHA KeITHPIHYTHE POJIYH ATKAPraH Ty3 KHCJI0TA-
CBIHBIH A1ALIHA TOPT KOOQQHIHEHTH KOWIYI, KAATaH DeaKIHATA Ka-
THILIKAH ATOMIOP OLIOro Kapan TeHIeaan.

DexTPOHAYE-BasaHe BIKMACKHIH Mailfatansin, OKHCTeHYY-KaasI0sl-
HA KeNYY peakIlMACEIHA Jarkl BHp MHCAT Ka3bil TeHqeitnmn:

-2 0
H, S+ Hy8™0; — 8+ H,0

OMH OKHUCTEHYY IAPasKachiH 03rOPTKOH DIeMEHTTED/IM Ge/IrHICH, ANeK-
TpoHAYK-0AMAHC TeHAEMECHHE #a3a5l.

4] =2 0
5-2e —» | 8 oxucrenam — kansIGEIEA KENTHPIHY
A 0

2| S+4e — |5 kanubblHa KeNIu — OKHCTEHAMPIIY
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OnexTponayk-bananc TeHieMecHHeH KOpYHYN TYPrangail KameGeiHa
KeJATHPIHY SKH 3eKTPOHYH GOJyn HBIrap/isl, OKHCTEHANDIHY TOPT 2IeK-
TPOHY KOWYN anjsl. ATapfibl KRICKAPTHIN, AJMAINTHIPAIN ¥asraHjia
IEKTPOHAYE GantaHC TY3Y0T, KeJND YhIKKAH CaHap/isl Kaabl0bIHA Keil-
THPIHY #aHa OKHCTEHAHPIHYTEpre KoodMIIIHeHT TYPYHAS HAILIILII, TeH-
JieMe/leTH KajiraH AToMIop TeHJeaHIl KolojlaT:

-2 4 o
2H,8+H,80, -+ 35+3H,0

Kentupren okucTenyy — KaasIBEIHA KellyY peakIMACKHEIH TeHIeMe-
CH KOpCOTYI Typranaait, ap 6amKxa 3aTTapaa KApMailbiil xyYpros 6Up ate
QIEMEHT — KYRYPTTYH OKHCTEHYY JapazKackl ap TYPAYY 9KeHHH KOpCoTTy.
Omost oKHCTeRYY Aapaskackl ap TYPAYY 60r0R KYKYPTTYH aTOMAOPYHYH
OPTOCYH[A 3JeKTPOHAOP GHp aTOMIOH IKMHYMCHHE OTO ajla TYPraHbIHA
Mucan boagy.

Moaexyna wanngern OKK peasuunnaps

ORHCTeHIMPIHY #AaHA KANBIGLIHA KeITHPIHY GHp 2716 3ATTEIH MoJle-
KYJacklH/IA KAPMAIBIN 3KYPCe, aHAaM peakIHATap/isl MOJAeKyAa HYHHACTH
OKK peaxuusinap gen atamar. MelHAal peakiiHazapra Kemuyiyk Tepmu-
KaJbIK BIKMa MeHeH aycsIpaii TYPran nporeccrep micai Ho1o ansimar.

2KCI*0;% — 2KCI™ + 300

2 [Cl'" +6e” — Cl” | xansIGpHA KeJQIH, OKHCTeHHpIIY

3'207°-4e” - 0; ' oxHcTenan, KaapibsIHa KeJTHPruY

Aucnponopuunaanyy *e 03y OKMCTEHYY 03Y KaasGbIHa Keyy

peakuHATapEL

BHpHMKMEHRH KYpaMblHAa 6HD TYPAYY XHMUAILIK 2IeMCHTTHE aToM-
NOPYHYH OKHCTEHYY AapaKacklHBIH AOTOPYIALIE] JKAHA TOMOHIOLIY Me-
HeH JKYProf peaknuAnap 6ap. JINcOpoNOPIHANARYY PeaKIAANaAPbIHA Ka-
THIIKAH OamTanksl GHP 3aTTaH PEAKIMAHBIN HATBIMKACLIH/A DKM Ke
AHJaH KOII »KaHbl 3aT al1blHAT. Micansl, a30TTYyY KHCIOTAHBIH, HATPMHI
PUNOXAOPHTHEME AKbIPO0 TEHACMECHH Ha3asl,

3HN"?0, - HN"%0, + 2N"%0 + H,0
1 [N*3-2e" 5 N*F OKHCTEHYY — Kaabi0bIHA KeATHpriug
2 [N¥ e 5 N? | kanmbrma KeJlyY — OKHCTeHAHPrUd

BHp GHpMKMeHHH KYpaMBIHIATE! GHD 3¢ XHMHANEIK 31eMeETTHH aToM-
AOPYHYH OKHCTeHYY AaparkachlHbIH #KOrOPYJIAINLD MKAHA TOMOHIOLUTY MeHeHn
FKYPreH peakiHAgap JHCIPOIOPHMATAHYY PeaKIHACK el ATATAT.
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§ 3. AanorponuAALIK AHAANBIITAD, H30MeDJICIIYY,
[I0JMMepIenyy peakiusiIapsl

Bup sie XMMUAILIK 3IeMEHTTHH ATOMYHYH BHpP KaH4a KOHOKOI 3aTTBL
T KBUTYY KYOYIYLIYH aJUIoTPOIHSA, 1 3MH OLIoJ Iaiiia 6o1roH HoHoKoit
3ATTAREL 2TIEMeHTTHH ASLIOTPONMANBIK TYD 03TOPYIITY el KOMUIAT.

KrrrpInTeK 91eMeHTHEIH DKH al70TPONHATLIK TYPY OelTHIYY: Kbit-
EBLITeK sana oaon. KerkpiarTex Geariuiyy aprra 03oEro oTe agar. Kerd-
KBUITEKKE JKOrOPKY 97CKTP PaspALIAPLIH TAacHp aTKeH/Ie 0300 naiiga Go-
no7. JlaBopaTopHAfla 030HATOD KYPAJIbl MEHeH 030HAY AfCAK, MAapaThl-
JLIIITA YArBIITAH YapTRIIAN, MKOFOPKY 2JIEKTP paspsajaps! naitga Gomn-
ronae abafare! KEMEBLITEK 030HTO ajftnanar. Ymyaaai aje KeMKBLITEK-
THH 030HT0 afilIanyy NponeccHH uitie sanbelpakTyy Tokoiiaopgory kapa-
rail yaisIpaaper abafars! KLMKBUITEKTH 030HI0 ail tanasipar.

30, _anexrp yuryny , 20,

O3oH e3reue XUMHAIBIK AKTHBIYVIYKKO 95 GOJATON KEMKBIITEKTHE
ANOTPOTHANBIK TYP @3TepyIny. AHLIH MOMEKYIACH! MeHI AMLIPAT, ATOM
TYPYHAOTY KBIMKBIITEKTH Haiiga Kbiiar.

0, 0.+ «0» aToMapALIK KEIYKBUITEK.

Peaxnuanen HateliizkacsiEga naiiga Goaroi aToMapIEIK KBIMKELI-
TEK KOMYYIYK 3aTTapisl OKMCTEHIHpeT.

ANNOTPOINANBIK 03rOPMOJIOPIe KOOUYIYK XHMHAIBIK JeMERTTeD
ayymap Gonymar. Mucans: kyrypT, dochop, kpeMunii, KoMypTex x. 6.
6up xan4a eHOKoil 3aTTapALl naiiga keljaa aasunar. KykyprTyn Kpue-
TALbIE, NIACTHRANBIK, ocdopAyE aK, KApa JKaHA KBI3BLI TYPAOPY,
KOMYPTEKTHH ajiMa3, rpadHT, Kapiue KPHCTANIABIK aHa aMophTyr
KPeMHRH ALI0TPONNAMBIK all1aHYYIapAsH Hernauuae naftna Goaymar.
Mptsjiait aT0TPOTHAILIK altIanyyaap YIYPYHEAA CTPYKTYPAIEIK 0300
pyyaep Gonyn, GallnaHBIITAPS! 3AaHA ATOMIOPAYE MEeHKHHEIHKTErH ait-
ramyy opyHapel 63rapeT.

Mucansl, cerns aToM KYKYPTTOH TYPraH KPHCTANIABIK TOPHO BICKI-
Tyyaan Gysyayn ap Gamkaya smaliratisi Kanaapeie GulecuHep (cypoTTy
kapa). 8,28 =8, oTymy BIKTHIMAI.

- \S S\ /S\ /S s s s
5 3 gh == g \S/ \S/ \S/S
\S_SI S__.-""" -““‘“""S
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Haovepaemyy peakmuaaapsl

3aTTapAblH KacHeTTepH AJaplblH KYPAMBIHIATE! ATOMIOPAYHE CAHEI-
Ha pie GaHmansmTyy 60a60CToH, 41 ATOMAOPAVH MeHKHEINKTE M#aiira-
myy raprubrHe faiitannnTyy Gogor. MuiEgail earopyyny naoMepus Ky-
BYAYIIY TYUIYHAYPET.

Kypaysl, Mojexy1ansix Maccanzapel Gupaei DoJIym, MOJTeKYJIaIBIK
TY3YIYIITOPY MeHEH afikIpMayaHras GUp e 3aTThIH ap TYPAYY 3aTTapisl
naiaa KeLiyy kyGyayury HaoMepHs »Ke HaoMepllellnyy fen ataizar. Maowe-
pHA RYOYAVIIY 0praHMKaIbIK 3aTTapAbIH 6apabIK KIaccTapbiHa MYHOIIYY.
Haomepisa KyOyayury GHPHKMEACTH KOMYPTEK ATOMYHYH YBIHKBIPBIHA, KO
JRAHA YHITYK 0afinassIITAPALIH OPAVHER, PYHEKIIHOHAIALIK TOITOPAVI $Kail-
rallelisiHa, GeHa0I MaKeKYeCHHART OPYH AlMAIITEPULIMTADALIH Hail-
ramyy TapruabiHe, olloHA0H aje MeHEMHIMKTHE CTEPecH30MepHalapra
GaftmagennTyy GosoT. MHCANEI, TeHTaHTa Tyypa KeaTeH H3oMep icpiIn
HAZATBL.

CH, -CH,-CH -CH,-CH, - n-nenran

1 2 3 4

CHz - CH - CH, - CH,
| — 2-meTin Gyran
CH;

CH;
1 2 3
CHj - (f - CHjz - 2,2-guserun nponau
CHy
OprasMKaiblk 3aTTAPALIH KYPaMbIHAATE! QYHKIMOHAIABIK TONTOD-
AVH aifiralikan opYHAAPBIHA ¥apalla KzoMepiep naiga Gonor,

CH - CH,- CH,~- OH - l-nponanox
1 2 3
CH; - (E:H; - CHg

OH

C,H, dopMysiacsl MeHeH TYIOHTYITAR YIICBONOPOIAYVE KYDAMBIH/IA-
Bl YMTYK DaiimaHBIOTEIE aliramyyey GoioHda naiifa GoaroH uaoMep-
Jlepre MHCan KelTHPeIH:

— 2-nponafon

4 3 2 1 1 2 3 4
CH;-CH,-C=CH: CH; -C=C-CHjy-
1-6yTun 2-6yTHH

C,,H,,COO0H dopuyaackiHa TYYPa Kelll'eH MOJeHH KHCI0TACK Meii-
KHHJIUK 9KN H30MEepAX Nailla Kuirat. Al TOMOHKYIeI! Kassl1ar:
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H H CH3—(CH3)s H
g \c=c/
/L:L\ g 53
CH3—=(CHg)s (CH3);—COOH H (CH3);—COOH
LiMc-naomepu TpaHCc-M3IoMepu

CgHsCHy — Tostyonays xypaMeiHgars: Sedson [aKeKYecCHH/E OpYH

AMMALITHIPIEMTAP/ALIE Haliramesinl GOHEYA ap TYPAYY 3aTTap maia
GoJymar.

(IiHs CHy CHg
/C ey /cm /C
Ol

on
o-Kpeaon M-Kpe3on n-Kpeson

[omivepemyy Aana MOMNKONIEHCALH T PearIMAIaPLL

MosekynachiHbIH KYPAMEIHAA KOII AaHa YaTyk Gaitnassnnraps: Gap
YTACBOAOPOAAOD NOJHMEPIEIIYY PeaKIHATAPEIHA KATRIIIHI HPH MAKDO-
MOJNERYIANYY 3ATTAPALI Nafila KelibimaT. Mifcaisl: 3THIeH, IponnIeH-
[HH DOTAMEepJIeLIyy PpeakIHAnapL:

nH;C = CH, —F B8 L op e g

nHC = CH ;"‘“—{— CH, - clﬁ—]n

CH,4 CH;,

IonuMepiep s KacHeTTepi aHbIE KYPaMBIHAATEL MOHOMePJIepHE
CaHbIHA, ANAPABIH TYSYIYIIYHS, MelKHHANKTHE CTPYKTYPAIaphIHA JKApa-
ma Bostor. Mucasnst, 9THICHAH NOIHMeDIEHITHDPYYI0 OoJHMepIenryy fa-
pamace! 20ra saked Goaco, aHAA HIIIOKER CYIOKTYK anslHaT. Bamka
HapTTa DoIuMepemyy fapasacel 100re seitnn Goico, myMmak gafisp
CBRIAKTYY 3aT AJBIHCA, IAPTThI G3rOPTYY MeHeH NoJNMepelyy qapaska-
cet 1000re skeTce, KaTyy DofMMep aNBIHAT.

JAueRANK YTIeBOAOPO/IOP AArsl TOMHMepITeIYY PeakIHANapLEIHA
JKOBAOMAYY Gonyinar. HCoTopKY MosleKynaayy saTTapabt aTyVYEYH GAmmKa
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Barst 6up BiEMack! G6ap, a1 NoTHKOHASHCAINA peaxiuscs HoAVI cama-
mar.

FHoropry Moneryaanyy saTTapibl, TOMOHKY MOTCKYAATYY sarrap-
Aan Anyyaa KolnyMua IPoAYKTYHY Oafijla KLUIVY MeHeH sKyprod npomece
NOMHKEOHACHCAIIH A PEAKIIHACE] el aTanarT. HGJIHKOHIEEHCZIIII{R peakI -
CBI YHYDYH/A GalITANKEL 3ATTRIH MOJEKYIaCH AKH/EH KEM aMec saTTap
MeHeH apakeTTeRHmer. Mutuaail GHpUrYY Ko GaiianpInTLI JcebHeH
aMee, HKi Gaulka (PYHKIHORATIBIK TONTOPAYH apakeTTelyycy o HYPOT.
Cuiep nolHKoOHAeHCAIA PeaKIisACE MeHEH IOIHCAXAPIIIEpIH, aMHHO-
KHCAOTANAP/IEL OTKOHLS TaaHLIN GoironcyHap.

AMIHOVKCYC KHCJIOTACKIHBIR BHP KAHYA MOTCKYIACK aApaKeTTeHH-
WD (aMEH To6Y MeHeH KapGoKcHA TONTOPYHYH ApaKeTTeHYYeY) HOropKy
MOJIEKYAanyy BUPHEME JKaHA TOMOHKY MONEKYIA CYHYY Naflfa KuiisL.
Iaitga bonron MaKpoMOIeKyIaHEH KYPaMBIEAA KoM oMY KadTATAHYY-

H 0
Y AeMEeHTAP/LIK 3BCHO CAKTATIAT: N-CH, - C-*

Monuxongencanus peaknuAckIHA ap TYpAYY PYHRIHOHAIIBIE TOT-
TopY Bap 3aTTApAAH THINKAPE GHp divAKIHOHAAIRK Tonropy Gap sat-
TAp JArhl KaThla anaT. MBIHAAI Y9y PAa SBIHMABIPABIH Y3APLIITHE YUyH
IKHHYH Ballka 3aTTLIH PYHELHOHATIRIK 100y GHPHHYY peakiusira Ka-
TBUIIKAH 3ATTRIN KYPaMALIK GOJYry MeHeH e3apa apakeTTellKenaeit
Gosor., Byra Mmucan KaTapsl heHoN MeHeH QpopMalbIerann apakKer-
TelwyYYcyYH Kapaiinel.

PeHONAYH MONeKYIaChIHAAT ST ATOMAOPAVH TONTOPYHYH e3apa Taa-
CHPJICPHEUHE HaTbllKackiHAa GeHONAYE MONeKyIachiHAars 2,4, 6
KROMYPTEK ATOMAOPY MeHeH Dalt/laHBIIKAH CYYTeR aToMIopy KETHMBLIAYY
ReqHl, anbAerian Toby MeHeH peakIMATa KHpeT.

/OI;I -------- -0
cl X [ 001
Z Icn G HECS s CH,-OH
[ T
theHon dopmansaerun heHoncnMpTI

Peaknnansie nartelikacsinga naitza Gonron apaislk 3aT deron-
CIMPTH Kailpa GeHoNAyH MoNekyaacsl MeHen APaKeTTeHHIINI, CYV JKana
HOTOPKY MOJIeKYIanyy sat nafijga Goaor. [Taitna Gonror MPOAYKTY MeTa-
HaNb MEHEH KOMIYIVII, AHAAH aBIHTAH 3aT Kafipa deHon MeHen apaxeTTe-
HUUINI, HaTklitxaga denondopMansiery HaifbIpel ansinar,
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C<OH C=OH C<OH C=OH
OCHZOH = = CHa
[ i - + nH,0
R = = e =

DenondopManbieril NOTHMePHENE TYIYIYITY MeKHHEIHE Topdo GonoT.
MefiEHHARKTHE TY3YJIYLITOrY [IOJHMED TePMOILIACTHKAIYYIYIYH #Oro-
Ty, GexeM GOJVII KasaT.

TepMOMIaCTHKANYYIYKTAR aflBIDMAasaHbIl, KOTOPKY TeMIlepaTypa-
Aa opubedt sana myMuapbaif Typrag noTuMepiep TepMOpeaKTHBAYY 1o-
JuMepaep jen arajaar. PenoagopMaibier i HoJIXMepH TEPMOPeaKTHBAYY.
DenondopMaibjeri noaumepnie (YailbIpEIHA) Ap TYDAYY TOAYKTOOUTOD-
Ay KOMYY MeHeH (3bIral TaaphliHbINapsl, afHex Oyaacel, ap Typayy Goeé-
4y 3aTTApAbl, NaXTANaH MAcalTaH KezjleMelepAnH Y3YHAYJIOPYH . 06.)
thenonthopManLIeral MIACTMACCACH] ATBIHAT, I AKY3YHAe deHontacT Aen
atanar. Komyaran TonyKToo4Topro Kapara deHoIIacTApABH TYpHOpY
naiiga Gostor. Ajdap TeKCTOINT, BOJOKHHKT, FeTHHAKC, AffHEKILIACT, Kap-
Gonmur . 6. Aen aTadblaT. Anap canathlHa, KacHeTHHE Rapaiia TYPAYY
TAPMAKTAP/a KOJJOHYIAT.

TexkcTonHTTeH MAIIHHATADIBIH TEeTHKTEDHH, MIADHE-IOAMHITHKK-
TepHH faapjauiat. Bynap uoH Kyuke TYpYIITYE Gepyydy sepuepfe Kom-
goryaar. MEIHASH Kacalrad MAlIMHAHEIH TEeTHKTEPHH Yy MeHeH Maii-
mammat #. 6. TeTHHaKe pATHO-3TeKTPOTEX HHKAIA 576K TPOHI0NAH IR
MaTepHal KATAPbl KoldfoRynaT. AllHeKNIacTal Q0H GIY0MIOTY ABTOMO-
GHAAePANH KY30BI0PY, aBTONHCTEPHANAD, KapBoluTTeH TededoH anmna-
parrapst . 6. macansar. Kelckacsl (eHomnacT a1 4apGackIHBIH TYPAYY
TAPMAKTAPLIHA KYMaublll KeHeH 3afbil KHPUN KeATeH IoJIMep.

OmeHTHI DoAHMepJlellyy, NOJHKOHAeHCAINA peakIHAIaADEIHLIH
FAPAAMBEI MCHEH OHIYDYITOH MoJHMepiep 37 4apbackIHeIH, TeXHHKA-
HBIH TajanTapsil KaHAaTTAHJBIPYYTY TAPMAaKTAPAA KeHUDH KOJJoHY-
yn, afipeIMAaphl MeTAM] KOHCTPYRIMANAPEIE ATMaITHpYYra Yeiing
nafijananeIyyaa. By noiuMepiep moJaHaTHISH, HOJIHIPONHICH, Ho-
SIMXAOPBUHI, TOMHMETHIMCTAKPHAAT, TOMHCTHPO,I *KaHa heHoMpop-
MadbJerujl noauMepaepys #. 6. ITomuMepremyy peaKk U ATAPEIHBIE Ha-
THIDKACKIH/A CHHTETHKAJBIK KaYYYKTap, CHETeTHKAALK DyIanap, KHp
KeTHDPYYUY KapasaTTap eHAypyaoT.

ArepumMEanNa peakMATAPEL

[ ] Kuecnomanap Menen cnupmmep apakemmewun mamaaa agupiu
Hana cyyny naida kvtazan peaKyus mepuduKayin peakiMAcsl Jen
aranar. drepudmranna npoeccn Kaftrananyyuy oponeec. CoMprTep opra-
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HHKAMBIK 3MCC ¥AHA OPrAHHKATNBK KHCTOTANAD MCHEH APAaKeTTeiiu,
TaTaajd aPUPICPIN MaHa CYYHY Naifa Kelaklmar,

HO, O CH3—CH,—0,_ 0
CH3-CH,-OH + B - 5, + W0
> Pl
HO O HO O

KYKYPT KMCINOTACKIHEIH 3TUIN 3dinpy

0 0
7 7
cna—c\ +HO~CHy —» CHy=C =50
OH 0 - CH;

YKCYC KMCNOTACKIHLIH METUN Iupn

DrepuhHKala peak IHBIH [POAVKTY/Iaphl KOOTONOH TATALT HpHp-

nep GogoT. MHCAIBI, KYMYpeka MeTHI supu H_C_0O_CH, * Yxeye
ol

4]
|
atmn adpupt CH, —C -0 -C,H, , ykeye amun agupn CHy —C-0 - CHy,,

CyH; — O
KYKYDPT KHCJI0TACKIHEIN OTHII, METILT adiHpH > B0;
; P CH,— O !
CHy — O — NOg

CH — 0 — NOy
¥4 HHTpOTIHICPIE | #. B. aaTTap.

CHy — 0 — NOy

DrepudpuKranns peaKNHACKIHEIE IPOAYKTYIAPLHEIH KOII0RYY Tap-

MaKTaphl 0Te kenupu. TaTaan sdhHpIepIMHE KOMUYIYry apHTKIY GoaTOH-
AYKTAaH OPranMKANLIK saTrap/ist apuTer. Komuynyk tataan sduprep se-
MHIITEP/ME JCCeHITTANADEIR JIAfpA00/0 AaHa MeAHIHHALA, TapdioMepHs-
[1a, JaK OHYPYYAD, aiiphIMAADE] IIACTMACCAHR], ALETAT MIOEKTEDPIH ATYV-
I1a, AAPLLITEIY 3aTTap/ibl A4APA0OI0 KOJIAOHYIAT.

? Cypoonop xarHa KoHyryynop

1. Cuctemara aHeikTama Geprne. CucTema kanyvara Gonywot?
2. loMoreHayy peakuynAra MUCan kentupun, aHsiktama Geprune.
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3, MeTeporeHayy peakuuaHsl KaHOoan TywyHocyHep? Mucan kentuprune.

4, KataniaaTop Kava KaTanuaauk peakuma KoHyHoe Gunrex MaansiMarsiqap-
Akl ainTein Geprune.

5. KaitananBGoouy peakuwara aHbikTama Gepun Mycan meHeH ganunaerane.

6. KaitTanaHyy4y peakuuaHsl kanaain TywyHecyHep? Mucan kentuprune.

7. XUMHANGIK pEaKLMAHLIH HMuINyynyK sdperTick kaHaan?

8, Tepmc MbIK TEHAEMEHM KaHaaR TylwyHecyHep?

9, OKMCTEHYY fapamanapbiH @3ropTyy MEHEH XYProH KOLWYNyY KaHa akbIipoo
pEaKUMANEPLIHE MUCAN KenTuprune.

10, Peakuyuara kaTellUkaH 3aTTapasiH KypaMelHAarsl aToMOOpP OKMCTEHYY fa-
pamanapbiH D3IrOpTNOR KYPreH KOWyNyy #awa axbipoo peakuywaAnapsiHa mucan
KenTtuprane.

11, OpyH anmMallyy #aHa anmallyy peaxManapbiHa MUCan KenTMpun, aHsik-
Tama Geprune,

12. OxMETeHyy-KanbIBLIHA Keryy PeakuuanapsiHbiH kaHaaR Typnopy Gap?

13. AnnoTponuAnkK ainaHyynapasl xaHaan TywyHocyqep? Mucan meHed
npanungerune

14. Maomepnep kaHaan Tontopro GenyHot? Mucan kentuprune.

15, Monumepneluyy peakuuacs! Aen aMHeHy anTabbia? MNonumepnepamH KakH-
nan TypnepyH Gunecuyep?

16. Monumepnep an 4apbackiHbiH KAHOAA TapMakTapeiHaa KongoHynar?

17. MonvkoHOeHCaUMA PeakuMACLIHLIN HATEIVKACKIHOE ankiHiEH NonuMep-
nNepavH NpakTvukansik pony kaHgaa?

18. MNonumepnewyy XaHa NonuKoH UMA peaxy I IH TYK
HaHa anbipMadbineIk KakTapsl kaiceinap?

19, Brepudnkalin peakUMACKIHEIH HATEIRMACKIHOA aNbIHIaH 3aTTapasH aif-
PhiMA2PLEIH atarkina.

20. C_H, - 3aTbiHbIH MyMKYH GONFoH M3oMepnepnH Xaarsina.

21, 0,25 mone HaTpuArMapokapBoHaTeiH axsIpaTkaHaa (H.w.) GenyHyn Yeik-
KaH Konemaery kemypTekTuH (IV) DKCUAMH, aKMTall Cyycy apkeinyy 6TKe3roHae KaH-
4a rpamm kansuwa kapBoHaTel nainna Gonot?

22. 9 2 anoMUHUA nquhumex MeHEH apakeTTellkenae 273,5 kil wuinyynyk
GonyHyn Yeikkan, Byn p {bIH Tap il WH Tyaryne.

23, KykypTTy Kbl4KBINTEKTE KyAryaroHae 16 2 kykypT (IV) oKcuaw nainaa Gonyn,
OLIDN peakLus yuypyHa 73,15 Kx keinyynyk GenyHyN YbikkaH. Yilyn peakunaHsH
Tep NbIK TEH MH Tyaryno.

24. 0,25 monk ceiman (I1) okcuau axbiparadna 22,5 klx KeImyynyk Tanan Kel-
NbHAL AKBIPOO peary {bIH TEPMOX K TEHOEMECKHH Tyaryne.

25, TomoHky Gepunred TeHdeMener OKMCTeHYY JapamachiH e3repTkeHgepay
Benrunen, anexTpokayk GanaHac bIKMackiHeIH HEerMauHae TeHaermne. OkucTeHanp-
Y KaHa KanbiBbiHa KeNTUPTUYTEPAM KOPCOTRYNO!

K,Cr,0, + H,80, + K = Cr(SO,), + |, + K.SO, + H,0
KMnO, + H,S0, + H,S = K,SO, + MnSO, + S + H,0
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laBoparopis

E TR pLuthaap

HoamaTniennn KacHeTTepl MeneR TAAHBIIIVY

1. ToAMdTUACHANE YArYCYR CHMPT IMAMLIHA LICLITKBLIA, ImHenn
BaitkansiHap? Mymurapran HOANITHIACHIHH (PopMackin afiHex TagkYa-
HBIH JKADNAMLI MCHCH 03rOPTEY10. G3ropron GopMagars: molnaTiies
YATYCYH MyajfaTkbLia. AHfan KIITHK an yIryny Goase TeMIEPATYPACLIH-
Aa 03repryyro apaker sacarsiia. Tampriiifagan adsLITAH MaagbIMAar-
TAp/Ll ML fenTepiHepre sasrbuta. AbtisinTeik usirapraia.

2. [ToANaTHACHARE yATYCYH ryiiryaryno. ¥anasune ryeyne, RYHYY
UPOAYKTYAAPBIHA KOHYT OYprya. dvHcnn BafikageiHap?

3. Kanuii nepManranarsissm IPUTMECH :Kana GpoM cyyey Kywoaran
AKH NPOBHPKANAIE] 3aTTAPABIHE OHYHD KOHYT Byprysa. Anpas kil skoone
TeH DHPJEIT TIOM/I0 HOAMITIIIEH KeCCKUCCHT CANrbIIA. Bup xanua mu-
HYTa gaftkarsiia. Bajfikaran MAATBIMATTAPAB! ICHHEPTe TYTKY A,

4. KyKypT KHcIoTACEIHBIH maHa HATPHIL HETOUYHYE apHTMeTepit
KYIJITaH 9KH OpoldHpKara NoAHATHACH KeceKYecHHeH 2-31y canreaa.
Yaijtkarsuia, DMuenn Gaitkansnap? Oarepyy Gaitkananion?

Taspetiibanan aiuurang MAATBIMATTAPIA TAXHEIN, HOAUITHICHAMH
KACHETTeDH BORHY A JKBIIBIHTLIK Thirapreiia. Him OpYHAaPLIHADIEL HpeT-
Ke KeITHPHI Kodirya.

3. Woropry MOJACKYIANYY DHPUEMeTep/ien TafpAaITal LIacTMac-
canapanl nabopaTopusia KAaHTHI TAAHBI-01L1YYTe GostoT?



VI znaea

AHPBIM 3ATTAP/BIIT OHIYPYIITO AJIBIHBLIIBI

§ 1. KykypT KHeJ0TACBIH OHAYDPYY

KyrypT KHCIOTACKH XUMHA eHOPAKABIHEN HETHIHH TY3OT JIECEK
sAHBINOANOEIE. AHTHEHH XUMHA OHOpP:KANBIHAA KYKYPT KHCJOTAchl
TeXHOJOTHIABIE OpoleccTeple Konjonynar. Kykypr kKucioTachlHBIH
xacuerTepnHe OaliIaHBINTYY ap TYPKYH OHAYPYUITS, TYPMYILITA KeHH-
PH KOAAOHYATAHABIKTAH, AHLIH 03YH KONl elUeMIe @HAYPYD alnyy 3a-
PBUTHBLIBITEL KelHO 4birat. KYRYPT KHCIoTACKE OHAYPYYAS AHBIH Ha-
PATHIABIITA KeHUPH TapKanrad GHPHKMeJcpH KaHa 3DKHH TYpHery
KYKYDPT, aiipeiM TYCTYY MeTalafapasl OHAYPYYAerY eHAYDYII KAJABIKTA-
phi 3. 6. ceipbetop naiinanamsiaar (6.1-cxema). KYKYpT sep KBIpTEI-
st et (Maceacst Gowonya) 0,05 % un Tyaor.

G.l-cxema

RyRypTryHl saparbliblITATL]L CLIPLOJAOPY

| Temup KoXueansn Kyrypr (3) TyeTyy MeTanngapabii
sice mupoT FeS, cynbpuagepn
ZnS, PbS, Cu,8

: : 4

Cripbe
On m
Hea Komuepan, I'unc Kam:::':apm
unpur FeS,. FeCuS, CaS0,. 2H,0 H.S =. 6.

AKBIPKBI KBULIAPBI KYKYPT KHCJIOTACEIH OHAYPYYTO KOMIJIEKCTYY Ma-
MHTe Kaco0 6arsTel GackIMAVYIYE KBUTYYAA. Mucamist, TYCTYY MeTAIUIAap/ bl
asapablE cyILGUALICPHE OBAYPYYAe Taitina Gonron kyrypr (IV) ok (S0,)
sara KYRYpTTYY cyyrer (H,S) ceipke kaTapsl KoajoRyayyaa. Memja ap
TYPAYY XMMUATHK OHAYPYIUTOPAYE GHPreIelInn MINTeo HpHHIHOM HuT
HKY3YHO ambIpblIyyiaa. KyKypT KHeJoTackln oHAYPYYY Kol 3aBOAUIOPAO
TeMHp KOAYeSaHBH — IHPHTTH KYATY3YY MeHeH KYRYPT (IV) oxcian ansl-
HaT.

116



Teyup romuenansHan KYRYpT (IV) ke axyy

Jlabopatopuaiasik wwaprra SO, mi 6. 1-cyporTo KOPCOTYJIIOH Kypaj
MeleH anabbia.

AlfHeR TYTYKKO TCMUP KOJMHeJaHBIHBH GUD Kanua 6OIYIYVH canni,
aHBI BICHITYY Kepek. blesiran Tyryk apkeinyy aba se KEUKBUITER HHO0-
puier. blepiras TeMip KOTHENAHD! KLIYKLUITER MEHeH THITHIIKeIe oKkic-
TeHYY PeakIHACKL KYPYN, KeCKMH KLITTYY KYRYpT (IV) oxcuan naiina
Boior, an affHeK TYTYKTYH SKHHYH »KACLIHAATHL 1as OTYYHY TYTYK apKbl-
AVY CTAKAHAArB! cyyra cuiupiier. Crakaugars! cyyra HEAMKATOD apa-
JAMTHIPLIT KOIOJIPAaH. AHBIH 6HYHYH 03TOPYIIY MeHEH KYKYDTTYY RHCIo-
TaHBIH Maiifa Goaronyn Guaedis.

KyYKYPT kHCIOTACHIH SHAYDYYHY 3aBof0 0,

TeMHP Koaueaansl — nupuT FeS, ataiteis mern-
Te KyAryayaer. Kyitryayyay Memre temup xom-
HefaHLIHEIH RYHYY BIIJAMABIIED TOMOHKY
maprrapra GaflTansnoTyy: Kyilyy somacsin-
Aarel afanblH KYPaMBIHAATS! KbIYKLLTTEeKTHH
KapMansil TYPYY KOHIEHTPAlHAcsHa, Kojl-
YeAaHIBIH Malijananra® GenyxdomepyHyn
BIHOMAOPYHG (23 M), anapjisl ApAIALITh-
PEII TYPYY AapayKachklHa AHa KoT4elaH IbiH
JHEKEe KacHeTTepHHe Mapalia Go1oT. 6.1-cyper.

ASLIPKBI XMMILST OHAYPYIUYHYH HOPHAIH KykypT (IV) okcummmms
OPUHIANTEPHERE GHPH TeMHP Kol4eIaHbiH — naGopaTopuafia anbisiLe:
CRIPLERY TONVE, YaIyATYKCY3 KYHIYaym, Kykypr
(IV) okenaun wen emnypyy Gomyn camanar, Ara HETHIIYY MakcaThIHA
KYILAYPYYHY MeIITIH oHAYPYMIYYIYTYH sKoTopyIaTyy Kepek. Mermre HYProH
XIMHAJIBIK PEAKIA DKIOTCPMHKAILIK GONTOHIVKTAH PedKUMA YIVDVHIA
GOMYHYI IBIKKAN OHEPIHANS! CHOTCMAAN TBITAPLII, AHKT MaKearTTyy uaitaa-
JIaHTas jrypyc. XIMHIAILIR TPOTECCTep/ i ONTHMILLAIITRPYY, GAIIKADYY Heana
TERIIEDYY ABTOMATTBIK ACHAITAPIL! TYVPa UallaTana Giuryy MeHer #yprysyIer.
MetuTHE HIIMH ONTHMAIAALITEIPYY YUIYH CBIPBE KATapLl KAPATEUILIIITAH
ATLIHTAH HPHTTH 3Mec, anbl QUOTAINATEIK BIKMA MEHCH TA3APTLLITAH, GOLI
HOPOAACKIHAR KLIPATELITAH TA3A TLPUTTH KYITYaYY TaJalka bUIaiibiKTyy.
Peaknuansin sixyas FRYPYLIYH KAMCBI3 KBLIYVY YMYH PEaKIIMATA KATLIUIKAR
3aTTAPARIA THITNIIYY GeTHi KoG0ATYY MaKCATLIHAA TEMUD KOMYeAaHET Maii-
Aa Banryryenepre Tankanaitr. Tantkananrana BonyrueHyH amdoMy Gip sanen
GoJIco, aJt MEIITHHE HHMHJICrH KaliHooqy KAaTMap/a »aKIIk! Kyifor. « Kaiinoo-
Y KaTMaps KoduelaHibIe oTe Maigananran GomyKuetopy saHa AHLH K-
KBUITeK MeHeH BallbITELITaH a6a apanalMaChIHEH KEIIMBLTH — KaliHan #ar-
KaH CYIOKTYKTY ajdecrer. MelHfgalt maprta Genykdonep Gupn-6HMpH Memen
#abbIubn Kanragra yarypGeit peakmus tea syper. ABaHBIH KypaMbIHIa
KBIMKBLITCKTIH KAPMANLIT AypyLyn 60% soropynarkania sesITyyra seym-
WY YUY JKBLTY YV CAKTANAT,
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MemTes aibHTAH (DPHANKA-XHMIAIBIK MAATLIMATTaDALE HErH3HHge
onTHMaAnayy Temneparypa 800°Cre sxedn Gesrmyy. Drepae MemTe XKyprom
XUMHATLIE PEAKIUA YIYPYHIA GoMyHYD 4bIKKAH HBUTYYIVETY, CHCTeMa/lal
YLITAPSLI Ketece Temneparypa 1400°Cre soropyian xerer. OnTHMangyy
TEMIEPATYPANEL KYITAYPYYLY MellTe KapMan TYPYY YHYH «KaifHoouqy KaTMap-
JIBIH» HUIHErH GeGlyK16/16DIY THIHBIMCHI3 ApajallThIPLIT TYRCa, aHj1a Mell-
THH GapabIK MepUiae TeMueparypa bupgell carTansm xypot. Cucremajan
AUIBIKYA HKBUIYYIVE OVY Ka3aHsIHA 6apyyHdy TYTYKTep apKbUIYY YbITapbLTBIT
Typar. Afa KRYHTYIVY TASTAN KLUITAH eTYeMIeH alnbKTa #ubepmier. Memre
Kyilyy peaxiisachl askTaraHjaH KMIHE CRIPTKE] aTMocbepara KejioMy Gomou-
ua 14,5% wyrypr (IV) okcum, ap KaHfgail eq4eMaery KyKYpT HaHZapel,
mpimbak (1) oxcigm Asy0;, aasipaak canfarsl kKYkypr (VI) okcnan sxana
HaTaluzaTopay YYIaHTYYY Galika aparamManap GoayHyn Typat.

ARBIPKEL #blIAapsl cyTrackiHa 2000 7 TeMHD KoadelaHbIH KYH-
ryayy'uy MeuITep mimnTerHiaeT. OnTHManayy mapTTapisl TOAyK Dakfana-
HBII, TEMHP KOJYeJaHBIH KYITY3TOHIO KeHAC KapMalslll dYProH KYKYpT
98% wyrypT (VI) oxcuaMH naiija KelnaT. AJ 9MH TeMHD KOT4eZaHbIHAA
KapMaJIbIll KAJATaH KYRYPTTYH Kaarax Gonyry eHAypyIl Kaaibirkl MeHeH
wowmo kanat (6.2-cypor).

6.2-cypoT. KyrypT KMCNOTACKIHLIH OHOP#aRaa anbiHbiwk!,
1 — kaiiHaran kaTmapaa kyaryayydy metl; 2 — LMKNoH annapars!;
3 — anekTp YBINKACK!, 4 — KypraTyydy MyHapa; 5 — Keinyynyk anmallTeiprod;
6 — KOHTaKT annapatbl; 7 — CUHUPYYYY MyHapa.
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Kysypr (IV) okenmnn Tazaaoo

Memwm rassinga KapManein #ypro# kyrypt (IV) okcran Menen qoryy
ApajatiLIn AYPreH apataliMalap KATANH3ATOPAY VYAAHALDLII, AHBH
KATANUTTHE TAACHPHH TOMOHJOTeT. ApaTalMala KapMaiblll wyprom
rasfap UKJI0H annapaTTapelija TasapThLIAT.

An Gupu 6upune KHATHANITeH KM NUAWHAPACH TYDPAT. Tasgapnnm
ApATalIMACKIH CRIPTKBI NEJIMH/DIe $KOTOPTOH TOMOH Kapall sudcper,
l'asnap enupans GoloHYa TOMOH #bIar. ['A3MaPABIE MOTeKYIATADBIE I
HEIIMBLIBIHBIE TAACHPH ACTBIHAA YAHABIH GO1YKTODY CEIPTK L ILHANEHAD-
AnH GeTHHe LIPrEITHUIBIL, YaHABE T0HYpaaK BoayKTepy BLAABIL KyIan
TYIIOT. AJAp YOryAraHaR KNIHE CEIPTKA YBITapeIien caabiEat. [lnk-
JIOH ANNAPATHIHAH YbIKKAH YAHALIH 9H Maia 6eIYKYe10py Mell raasl-
HBIH KYPAMBIN/A KNI KajaT. MLEIaR KHIHE Mell ra3blELIH apasar-
MAChIH[A KAPMATLIT AYProH YaHABIH 3H Maiiga GoJyK4eI0pyHoE Tazap-
TYY YUYH apalalliMaHkl IeKTP CYaryuyno sudeper. DaexTp cyaryuy apa-
JlapeiRa HYKe 3bIM TAPTBUIFAH METAJd TOpYoJIopyHaH Typar. Merasn
TOPHOIOpYHA #OTOPKY YbiHaayyaars: (60000 B) typaktyy amertp rory
#ubepuier. O1mon yaypAa TOPY0IOPAYHE apaiapeliia HaTKAR 3BIMap
Tepe, a1 OMH TOPAVE 03Y OH 3apafanar. Iasap/bliH apagalIMacht JAeKTD
CYSTYYYHYH KaMCpachlHA acThIHKE! MATBIHAH ubepiier.

Kywryy amexTp ranaachiHBIE TaacHpH MeHem 5H Maiiga QaH4ajgap
Tepc 3apAANALBII OH 3aPAATa 92 GOJITOH TOPYOTo TAPTLUIBIN, O3YHYH 3a-
PHABIH OTOTYI, aTaiislE GYEKepre Gapem Tywer. OMmMeHTHI Meln rasga-
PBHIHBIH apadaliMachl JICKTP CY3I'YYYHOH OTKOHJOH KEIHH 4aljapiaan
TasanaHAT.

OMH rasfapAblH apaialIMackli cyy GyyIaphIHAH TasapTyy YIYH Kyp-
TFaTEBLIY MYHapara s#ubepuner.

Kypraryyuy MyHapasbii W4 KHCI0TATA YBIIAMAYY KePAMHKA Me-
HeH Kantanrad. MyHapanbslH TOMeHKY /arklHla KePaMAKAILIK TA1Ta-
AaH JKAcANran TOPHONOpY MaMbldara Gexntiares. Topuosop kieiora
MEHEH rasapible THIHIIYY GerTepun KoGelTyy Y9YH KepaMHKATBIR MIa-
KeK4eJIep MeHeH TONTYpyIran. Kypraryyyy MyRapansin FHOTOPKY #arsl-
Ha 98% ryy KYKYPT KucaoTACHL MaKeKYeJdepAn apanan areil Kejier, al
MM MEIT Fa3blHBLH APATALIMACK] TOMOH JKAKTAH JKOTOPY Kapail skuiepu-
sier. ByJl yuypaa wapaMa-Kapilbl arsiM NPHHIHOGK caxTanar. Konment-
PALMANARIAH KYRYPT KHCI0TACK Melll Ma3bIHEIH APAJANIMACKIHAA KapMa-
JIBIT ARYPIOH CYVAY CHHUPHN aiaT. CYyyRy CHHHPIUIHND aAraH KyKYpT Kilc-
JOTACKIHLIE KoHNeHTpanusAcs 97,2% ke veltne Temongoiit. Knetoranem
KOHDEHTPaIHACHIH HOTOPYIATYY YIYH KOHIEHTPAHACHL #Oropy KIcio-
TAlaH KOV, Kajipa CHHUPYYYY MYHapara KaiTaphii Aubepuier.

Meunt rasel KapMATILIT HKYProH apaamMasan TasapTeLIrangas K-
HH KEIMKBIITCK MeHeH DaflbITeiiran aba ana kyxypr (IV) okcnan kom-
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TakT annapatsisa subepriaer. Kykypr (IV) okcHIHE OKHCTEHIHDPYY Me-
fed kyKYpT (VI) okcHAHHEe aflIaHABIDYY KATATHTITHK KaliTalanMa peax-
HMAHLIH HATEIRACKIHA HIOTKe ANBIpLLTaT. QOIIOHAYKTAH KATANH3ATOD-
AV MaHa ONTHMANAYY TeMIepaTypansl TYypa Taggan, kysypt (VI) oxen-
AME SHAYPYT ANYYHYH oHIYPYMAYYIYTYH Aoropyaaryyra Gomor.

Kyxypr (IV) oxcuans apsm (VI) oxcnanie oKMCTEHAMPYY peakiina-
CBIHBIH BUIAAMIBITHIHA MaaTHHA, Temup (I11) oxcuan xaHa Bamajmix (V)
OKCHAK TaacHp ater. [laaTnua KeiMGar Merast, aj sy remup (III) oxen-
JiHe caNBIIITEIPragia ORAYDYINTYK mapTTa Basaguit (V) oxenguans (V,0;)
KaTAJHTTHK apakeTi #oropy. OUIONAYKTAH KOHTAKT alllapaThiHja KaTa-
nuaaTop KaTaps! Bagaauii (V) oxeuan kongonyaat. KodTakT annapaTei=-
Aa KATANTH3ATOPAYH KaTBIIYYCY MCHER OKHCTEHYY PeakIHACK HYPoT:

280, +0,  280;+Q

Bamaguit (V) okcman V,0; annaparrars! Tekdelepre KarMapian
skafiramTsipsiiar. KataausaTopve TaacHpH MeHeH OKHCTeHYY IIPOIIeccH
KBIiIa TOMOHKY TEMIEPATYPAJA KYPYI, PeaKIHAHEIH TeHIeIITHTH CO-
JI0H OHTO 3KBLILINT, KYKYPT (VI) OKCHAMHME eHAYPYIYIIYE GHp Kblitaa
FHOropyiarar.

Kykypr kncaoracs kYRYpT (VI) oxcHann rugpaTauiaioo Menen
amyy. KoHTaKT annmapaTeIHAH YBIKKAH DeJITHAYY TeMIepaTypara deilHH
MY3AaTHIINaH PeaKMAHLIE DPoAYKTYCY KYKYPT (VI) okcHpu cHHHpYYSy
MyHapara subepHier.

Cunupyysy mysapaga kysypr (VI) oxenan cyyry cuHapun 98% tyy
KYKYPT KHCIOTackiHA deitna apuitt. Kykypr (VI) okcenan cyyaye Getna-
Jlern Maiijla TAMYELIAPTa KOMIYIVI, cyyTa ciHbel TYPral KYKYPT KHCI0-
TACKIHEIH Maiijla TAMYLLIAPBIH — TYMaR/Ak! Haiijla KeLnar, Yinyn cebenren
CHHEpPYYTY MyHapaga 98% Tyy KYKYPT KHCIOTACH! AJBIHAT, AHEIH YCTYHKY
Gerunfe cyy Gyynapsl Gonboitr. PeakIUAHEIH TeHJeMecH TOMOHKYSH
TYIOHTYIAT:

503 + HyO » Hp80, +Q

CHHRPYYYY MYHAPAAaH YbIKKAH KYKYDT KHCIOTACKEl KOHIEHTPAIIHA-
nanran 00J0T fa, «oJeyMe el aTanar.

KyRYpT KHCHOTACKIH KOHTAKT BIKMACE] MEHeH OHYPYYAery HerHary
nporeccTep YarylITykcys, GapAbIK anmapaTTapAblH HIOTeecy MexaHH3a-
OHANAMTEPLUITAH ¥AHA ABTOMATTAINTHIPEIITAH. Hernanmnen XuMHATILIK
OKHCTEHYY KAHA CHHHDYY, 3PHTYY IpoIeccTepH KYIHTy3yydy MeuTe, KOH-
TAKT anmapaTeIHIa aHa CHHAPYYHY MyHapaaa »sypoTt. Iluxion annapa-
ThI, JMEKTP CY3TYHY MEII FasklH KajiTaH YaHjapjaH TasapTaTt, Kypraryydy
MYHapa Mell 9aHbIHJA KapMAJIbI KYPreH cyy DYycyHAH KYPraTEUIAT.

Kykypr KHecloTacklH eHAYPYY/Ae Gallka eHIYPYINTep MeEeH GHDIHKTYY
HIITOO NPHHEIHGH, XHMHANLIK DeakIMATADAEI HYPYIIY YUYH ONTHMUIAYY
IAPTTAPALI TY3YY (TeMIepaTypa, KaTATH3ATOPRY TYYDA TAHA0O0, Peakin-
ra KaThIIKAH 38TTapibl Tasaloo aka THiHIYy GeTHH kKeGeHTYy :.6.)
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reTeporeHYY KaTAIH3 TEOPHACKH!, PeaKIHARBIH MEUIYVIYIYH HATHIHHA-
JIVY Daifilaflanyy, KapaMa-Kapiiiel arbiM DPUHIMGH, oHAYPYIITYK Ipoliecc-
TepAH VIOIITYPYY #aHla aHbl DallKapyyHY MeEXann3annsaIamTEIPYY #aHa
ABTOMATTAINTEIPYY MCHCH TaaHeimackiHap, Bua canan erked Gya npus-
MHNTep XUMHAABIK OHAYDYLITYH HANMEI HeTH3HE TY30T.

MuIHAAH TEIIKAPB], KYKYPT KHCIOTACHIH KOHTAKT LIKMACK! ADKBLAVY
OHAYPYY MeHeH TAaHLIIYY/A AHAA HIITEreH KBI3MATKEPACD: HIMKeHEeD-TeX-
HOJIOTAOP, ANNAPATYLLIAD, NaG0panT-aHATHTHRTED K. 0. KBaaHpURai-
s1ap BoroHYA MAATBIMAT AMAbIHAD. KYKYPT KHeNoTaCkIH oHIYPYYYY 3aBo/yiop-
A0 HIITereH SapAblx Kbl3MaTKepJIePAHH DMIer KOProJoT KaHa alap 3MIex
KOONCY3AVE TeXHUKACLIHLIH IPCHICACDH MCHEH TAAHBI GOVII, 03 HIIL OpYH-
MapeIHa ANapibl TAK cakTamar. KykypT KMcIoTackil OHIYDPYYYY 3aB0110D-
10 HUITereH MeTexuuiep kana HAIKA KBI3MATKepep ailnaHa-ueiipery
KOpProoro KeHyn Sypyn, anga naiifanadbsUIras annapaTTapibl AeLTYbIKCEIS
KApPMOOTro KAHA OHAYPYIT TAINTAHALLUIAPEIH TA3ADTEEINTAD APKBLIVY BTK3YII,
3BISHCBIBAAHABIDYY MILLIETTEDHH TAK ATKapyViaphl THITHII,

§ 2. AMMHAKTEI KaHa 4307 KHCJOTACKIH OHIYPYY

Bua azoTTy KaMTEIraH aba AeHU3-0KeaHbHEIH TYOYH/I0 Mmalnaiibsra.
Kenemy Golonua azor abausia 78% ua Tyser. Hep keipreimsiaga Macca-
ot Gororua 0,02% azor kapMassln Typat, A3oT MalloonyH Gyaars: 6oa-
roH Gej0K 3aTHIHBIH KYpaMabik Gemayry. OcyMaykrep GeloKTy CHHTE3-
719010 TAMBIDIAPE] APKELAYY TOIYPAKTAH aMMOHHIIE ¥KaHa HUTPAT HoH-
JIOPYH — 830TTY TapThII ajkilIaT,

Konuynyx ecyMIYKTep (HaHAKTYY ecyMAYKTOpAoH 6allKackl) apKHH
a30TTY CHHHPHN ala aabiunaiir, Omon abansin KYpaMBIHIATE 3pKHH
A30TTYH MoJekyjackld GailiaubslIlKan a’oTKO OTKE3YYHYH YCTYHOe
KeNTOreH OKYMYUITYYIap HII ApaKkeTTepAH acayvia, Yinya cypoony
9eHYYHYH OMp bIKMACHI A30TTY CYYTek MeHeH BailiaHbUIITRIPEIN, aMMIaK-
THI CHHTe3lee Goayn caHazar. OEAYPYUITO aMMHAKTEI CHHTe300 9KH
HErH3IrH IPONecCTHH HerHa3HHJe HYpoT:

1. Benrnayy reMnepatypara deilifl a30T MeHeH CYYTEKTHH apajiaii-
MACHIH BICBITHIL, TYPYKTYY BACKIM ACTHIN/IA KBICYY MeHeH CHHTE300 Ko-
JIoHHACHIHA Ubepyy.

2. CHATe3flon KoJoHHACKIHAN YLIKKAH Ta3fapibld apaiauiMackin
MY3IATHII, AMMHAKTE! KOHASHCAIMAIAI, CYIOKTVEKA altianasipyy.

PeaxumaAra xaTelnnail kaaram azoT MeHeH CYVTEKTHH apaiainsMa-
CHIH CBIPTTAH KeJITeH rasjfap MeHel Joryy cHHTe3 ooy KoIoHRara Kaii-
pagan KaifTapsin mubepyydy TeXHOAOTHANBIE IPOILece UUPKYIRITHATBIE
OPHHEIHNTE BOAVIIY Kepek.

Bua Bailikarangait aMMHaKTH CHATE300YY CHIPLEHYH GHPH CYYHY
QXBIPATYYAAH, 471 3MH a30T AbAHE CYIOKTYKKA allanAkIpyyaan boayayn
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ansiHat. OUeHTED 30T MeHeH CVVTERTeH aMMHAaKThI CHHTC3[00 TOMBHKY
peaknus DoloHYA MUIKE AlIaT:

N,+3H, & 2ZNH +Q

Criep peakIMAHLIH TeHeMeCHHeH aHBIH KaflTananya skenaurie Gail-
Kafipliap. OoHAYKTaH XMMHEAIBIE PeaKIIHAREIH BAMABIIE] AHBIH Ipo-
AYKTYCYHYH koboilyy sarsina mEUTRINL 3apsit. Bya peakmus sxaorepyu-
KANBIK 60y, rasnapisll KeJdeMy KH4upeiiyy MeHeH HRYProHIyKTOH, #o-
ropky GacklMaa, TOMOHKY TeMIEpaTypaja YDPryayyre MeTHIIYY Kepek.
OxeprxalinLIK aPTTa TeMIepaTypasusis ToMoraeuTy 400°C peaknuaHbIR
BUTIAM/BITEIHEIH A3afBIILIHA AR KeTeT. AT 9MH TeMICPaTYPAHBL $KOT0-
PYAATCAK aMMHAK BAlNTAIIKE] 3aTTAPTA AXKBIPAI, IPOAVKTYHYE YBICEIIILT
TOMOH/OIT. By yuypaa XHMHAILIK OHAYPYII YHYH »KAAIE] IPHHIHITED-
OuHE GHpH ONTHMANAYY TeMIepaTypa, GackiM rkaHa KaTalH3aTop Tyypa
TaHAAMBIIE 3aPELT. AMMBAKTEI CHHTE3100/10 AKTHBIYYIYTY soropy Goa-
FoH KaTalu3aTopay Tabyy sKeHHT mmTepge sMec. 450-500°Che xaTamm-
3aTOPAVH KATATHTTHK TAaCHPH MOropynait, GHpoR eHIYpYII yuyn Gy
TeMIEPATYPa #OTOPKY Jell 3cenTennder. OIIOHIVKTAH CHHTE3/100 KONO0H-
HATAPBIH KYPYY KhMOaTKa TYpransina kapaGacTan GackIMAs! 3oTOpY.Ia-
TVY MEHCH AMMHAKTBIH YbICIIIL! KeGoiTy 10T, XHMHAILK PeakIHAHLIE
BLIAAMALITEIHA TEMIEPATYPa #aHa GacsIMABIH THITrHAEreH Taackpae 6.1-
Tabannaaas 6aitkail aracsiHap.

G.l-madauya

Tewiemmig afiama aMMUAaKTLIH CHITEATe I

backis (°C) Temneparypana aMMHAKTbIH 4bIFBILILI,
(MITa) 9% MEHEH
400 450 500 550
10 25,12 16,43 10,61 6,82
30 47,00 35,83 26,44 19,13
100 79,82 69,69 57.47 41,16

AMMIAKTEI CHETE3/100/10 KOJJOHYIVI MAaTKAH KATATHIATOD ap KaH-
Aail METALIAAPABIE OKCHIEPH KOUIYITan TeMHEp nopomrory, CHaTes ata-
fisi OHiMKTHrH 20 Mre JKCTKeH KOJOHHAJA JKOTODKY TeMIlepaTypaja
sypryayaor (6.3-cyper).

CuHTes 004y KOJOHHAA TeMIEPATYPa, JKOTOPKY GACKIM KOMIOHYI-
TAHABIKTAH, MATEPHAAL] Y3aK CAKTOO Y4YH, KATATHIATOPAOD TONTYPYI-
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rag HIAMHAP KYTYCY MeHeH KOJMoHHAHBIH TYIKVCYVHYH 0pTocyHa GollTye
KanTeipeiiar. CeIpTTal KeIreH a3oT-CYYTeK apanaliMack! Vinys: GomTyr
00I0HYA KeANN, KOIOHEAHEIH JY0ATAaPEIH OTO BICHIT KeTYY/I0H caKTaiiT.

A3or MeHeH CYYTEKTHH ApanalIMAach! JKIOTCPMUKAIBIK PEaKINA
BOMTOHAVKTAH KEUIYVWIVE AIMAITHPrENTAD Dajilanansliar, CHuTesioody
KOJOHHAJAH YBIKKAH IasfapiblH apajalllMackl, MbeUIVVIVE aiMallThip-
rbIYTa CRIPTTaH KedreH aba GeJrdiayy reMieparypara 9eilil bICEITRIIAT.
HKoHTakT annapaThlHIArEl HEUIYYIVE QIMAUITRPYYYY IPHHEITHI, aMMiL-
AKTHI CHHTE3/06/10 Jarsl KoJfoHYlaapsll fajtkaasiHap. JlaGopaTtopuana
AMMMAKTEL A1y VHY 3CHHepre TYLIYpryjio.

6.3-cypoT. AMMUAKTEIH OHOPXARAE aNbiHbILLE!
1 = rypBoxomnpeccop; 2 — CHHTE3lea4Y KONoHHa,;
3 —my3naTtke4Tap, 4 — cenapartop

AMMHAK OHAYPYIIYEAS 2P TYPAYY KeCHITETH KBISMATKepiep #ana
HKOTOPKY KBAAHGHKALMATYY ONePATOPIOP, KOMIIPeCccopayiap, annapar-
HBLIAD, KATANHIATOPYY Mala 3aB0AIVE XHMHUA 1ab0opaTopHACHIHEIH fa-
GopanTs minTelT. MBIEaN TENOKADE], AMMHAK 33BOJAVHAATE TEXHOI0-
PHAABIK DYHKIMAHL] ABTOMATTHIK annapaTTap arkapatr. Ouepatop omos
ABTOMATTEIK KYPANJap/IsiH AapJaMbl MeHeH HeIrHard CRIPhEHYH capnTa-
JBIIIBIH, TEMIepaTypaiisl, GackIMIEL, TA3Jap/ALIE ATEIMIADLIH MOATe ca-
B Typat. KoMIopeccopuy asoT-cyyTeR apamaulMackiHEIH oNTHMAIIYY
BACKIMEIH KOMITPECCOP/IVH Kap/aMel MCHEH KaMChI3 KbLIaT . 6.
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A30T KHCIOTACKIH OHIYPYY

AZOTTYE sep ceMHPTEHYTEIN OHIYPYYAO A30T KHCIoTACKIHEIE B0% ke
MaKBIHE! yMmanar, Kyxypr kncnoracels ap xaugail slksManap MeHeH
OHAYPYY/O Jarel 30T KHCIO0TACK! KepeKTeaeT. A3oT KHeloTacklHaH aii-
PEIM OPraHMKANLIK HATPoGHDPHEKMeIep aNbIHEI, anapaan Goek, fapeUibk
FKAHA AHAPBUITBIY 3aTTAp JaApAanar. MuHepalIAblK KHCIOTATADABIH MYH-
HEH KOJJOHYAVINY Gol0HYA YYYHUY OPYHAY 2aJeliT. A30T KHCIOTACK AK-
THBAYY PeareHT KaTapsinja Geariryy. AN anThIH, IIATHHA, TAHTAT, PO-
auit ana vpuauiigen Gamka Hapasik MeTAJLIAp MeHeH apaKeTTeHuIeT.
Ymyraait ap TapMakTyy ROTJOHYATAH 2307 KHCIOTACEIH OHAYPYIITE Kol
eI4eMAe OHAYPYT anyy Tanabel Keaun uysirat. OHIYPYIITE a30T KHCIOTA-
ChIH @HAYPYYAOTY CLIPLEIOPro AMMHAK #ana afa KupeT. AMMHAKTAH azoT
KHCIOTACEIH @HAYPYY Y4 cTajuara GonyHer:

1. KaTanuaaTopAyH KaTeIIIyyCy MeHeH aMMHaKTsl asoTTye (1) oxcn-

AnHe HeilnH okucTenAnpyY, 6.a. ANH; + 50, —tCkat L 4NO+ 6H,0;

2. Aszor (II) oKCHANH KBIMKBUITEKTHE KaTBIIYYcyHAa aHuiH (IV)
OKCHM/MEe YeiliH OKHCTeHANpYY, 6. a. ZNO + 05 ——— 2NO, ;

3. Ilaiina GonroH asor (IV) oxcuaun cyyra cHHUpYY, 6. a.
2NO; + H0 ———> HNO3 + HNO,

Celprras Keiren aMMHaK MeHeH afa (GenTmayy KeMeMIYK KaThil-
TA-CYPOTTO KOPCOTYINOH) apatamThIPIeIYKa KUGepHInn, aHIal Kl
rasgapAbin apanalMack! KOHTAKT ANNAPATEIHA Gepiier. AGa KEITKELI-
TeK MeHeH GaliITRUILIN, A30TTYH NPONeHTTHE KYpPaMbl TOMOHIOTYITOH
abaapna myprex Gonor.

KorTakT annapateifja XYProH peakiuf 3KI0TEPMHKANBIK, TeTe-
POreHAYY, KaTaJluTTHK KaTajlus GONrOHIYKTAH PeaKIUs KYPYIIY YYYH
ONTHMAJAYY [MAPTTAPALL TY3Yy Tanabsel Typar. Omonopays 64Mpyn kara-
AU3ATOPAY TYYpa Taujan anyy. Kenteres karannzaTopaopAyH HYHHeH
aMMuarTel azor (II) okcnaune uelinn oRHCTORANDPYY YHYH ILIaTHEA- oI
RaTajH3aTopy Haiijjanansiaar. AJap Top4o TYPYH/A® AaApAajiblll KOH-
TAKT annaparslHa FOPH3OHTANL abannarsl 6Hp Hede KaTMapAsl maiiga
KBUIRIN safiramar. [Inatnra-pognit KaTaTH3aTOPY XHEMHUANLIK DeaRIIHA-
HBIH BUIAAMABIIBIHE oropyaataT. KaTaausatop e3yHyH KaTaluTTHR Ka-
CHETHH yaak ybakka ueitun caxran kanar. [LraTusa-ponnit kaTannzaro-
PYHYH KaThINyVCeVHAA aMMBarTe! a3oT (II) okcugune yeliun okHcTeH-
AUpYY yuym onoTumManayy Temueparypa 800°C skeHHH sKcIepHMeHT
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KepCcOeTTY. ATMochepanblk DackIMIa aMMHAKTEIH OKHCTEHYYCY MOropy
Bonor. An amut Gaceim 0,3-1 MIla Goarongo, oKHCTeHYYCY TOMOHIOIT,
asnita asor (II) oxewauenE wsirsimel 96% ke wefinn Tomon Goiot.
Iemex, DachIMABIH ¥KOTOPYAAlIkl MeHEH aMMHAKTHIH OKHCTEHYyCY
TOMOHAGHT fereH BIHLIHTRIKKA ANLII KeleT. AMMuak-afa apajamma-
CcBIH[A AMMUMAKTEIH endoMy 15% Ten Tomou Gonyyra THITHIN, anjaH #o-
TOpPYAAN KeTce, rasfapiblH apataliMack! 3KaphlIbII KeTyy KOPKYHYUVH
ryyaypar. KonTaxt annaparsidad YblKKaH rasfapiblH apaialiMack! oKMc-
TeH[HPriIY MyHapara »ubepuier.

Oxucrenanprud MyHapaga azor (II) oxeran ansm (IV) oxcumnne ye-
HHH OKHCTeHHIIIN KaJHMKH TeMIepaTypaja xyper. Byi oku ras TeifHm-
KeH KCepAe 3¢ Peakiisa TOMOHKY TeHJAEME/e KopeoTyiren ol mypet:

2NO + 03 — 2NO,

OKUCTeHAUPTrHY MYHAPAJaH YBIKKAH rasiaplblH apaTaliMackl ci-
HHUpYYqy MyHapara sxubepiner. Caunpyyay MyHapansid nu dapdopion
JACAJNTAH [aKkeKkdelep MeHeH ToaTypyirad. MyHapaHBIH KOTOPY Harsl-
HAaH cyy, TOMOH MArEIHAH rad xubepuier. MeHAa KapaMA-KapIILL arslyM
naitga Goayn MakeKdelepl apaiall eTyyae cVy MeHeH as/iblH THINIyY
MYMEYHHYJTYKTODY soropy 60107,

Cunupyysy MyHapaia azor (IV) okcuan cyy MeHeH peakIlMATa KaTkl-
UIBIN, BKH KHCTOTAHE, A30T MAHA A30TTYY KHCIOTATADAL! [alija KLLIaT.

2NO, + Hy0 = HNO3 + HNO,

A3OTTYY KHCA0TA KBIMKELT H0HPOI0 TYPYKCY3, AMKEIPAIl KeTeT.

3HNO, — HNO4 + 2NO + H,0

A3oTTYY KHC/loTa askblparaija naiina oxros asor (11) oxkengs ras-
AApABIH APATAIIMACEIHAA AINBIKYA G0JAr0H KEIMKEUITEK MeHeH GHpurun,
azor (IV) oxcHanH maiiga KBIIAT. KN TeHISMeHH DHPHKTHDPHII, TOMOH-
Kyt saszcar Gonor,

3NO, + H;0 —» ZHNO4 + NO

Horopy maxTa afiTKaHOAR OAMITATKE! Ta3gapALIH apATAIMACEIHAR
AUIBIKYA KAPMAIBIL 3YProH KuuKkblATex Metten azor (II) oxcnan kaitpa-
IaH Kowyayn garst aszoT (IV) okcnans naliga keiaar:

2NO + 03 - 2NO,
ARBIPKEL KN TelIeMeHH GHPHKTHPIIT, TOMOHRY TeHeMeHH anabbia:
4NO, + 0, + 2H,0 — 4HNO 4

Kagnmen 6ackMaa a3oT KHCIOTACEIH OHIYPIOH/ID KOHIIEH TPAIMACE
aHya soropy amec 50-60%ryy kuciora aneigar. Afipsiv saBojiiopfo
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Bacsivaet 5 MITara weitn soropynartein 98% xoHUeHTpanusAra 29 Goi-
r'of a30T KHCJIOTACKIH QH/YPYIIOT.

HBILIHTRIKTAD allTRaHgA ONTHMANAYY LapTTAPABL: A30TTYH pe-
ARIMA YYYPYHIA Haiijga 001yy MYMKYHUYIYTYH TeMenaoTyy, asor (II)
ORCHANNNE OHAYPYIITO ANBIHLINIBIH OTOPYIATYY, KATANIHIATODAVE Ka-
TATHTTHE KACHETTePHH RaKUIBIPTYY, ONTHMANAYY TeMnoepaTypa 800'C
KAPMAIBIIN, apanaiiMaja aMMHAKKA CAJBIITEIPranla KEHKBUITEKTHE
ALIBIKYA ANLIHEIIE], KOHTAKT ANNapaThida Kelyydy rasfapisin apaianm-
MAacklH YLIIKAAK OTKE3YY (KaTanguaatop yyaanbac yuym), GackiMast mo-
ropynatnoo . 6. ¥. c. Tyayy MeHeH oHAYPYIITYH GHAYPYMAYYIYTYH 30~
FOpyaaThil, HIITEAHN YBIKKAH IPOJYKIHAHEIH 03YHO TYPral HapKEIH
TOMOHIOTYYr'e Go10T.

§ 3. Yoron enaypyy

HyitHeayk xuMuA eHopKafiLINEIH HerHIrK MHIIeTTEPHHNE OHpH —
XHMHA HIHMHHHHE MeTHIIKCHANKTeDHE, XUMHAIBIK OHTYPYIITY 371 Hap-
DachlHbBIH Gap/IblK TADMAKTAPBIHA KOJLOHYYTA GATEITTo0 GoAyT caHAMAT.
Meraapasl sana anapaslE KyiiManapbli OHIYDYYHY TeaeTHireH TeMI
MeHeH OHYKTYPYI, OHOpailblH TalalTapeiE KaHAATTAHJRIDYY Kepek.
AHTKeHH 00D OHODKAIIBIHEIH OHYTYIIY TeMUp aHA AHLIR RyiiManapei-
HBIH! Y0I0H, GONOTTYH OHAYPYAYMIYHe GafimaHEITKAR,

XHMMHANBIK HaKTaH TA3A TEMHED — RYMYIITOH KalTeipak, Milirgasx
METAN, JKeHMA MaruurTeser, p= T870 wz/m* apyy Temmeparypacst
1539°C, xaitioo temmeparypacs 2740°C. euryymyx siama MEKTD TO-
PVH MKAKIIRL OTKO30T, JeHU HilTeTHeT. OTo Tasa TemMup abajga oxcny
KaTMAphl MEHCH KalTAILII TYPYKTYY GoaoT. repfe reMupe Galnka 3at-
TAPABIH apajalliMackl KapMairan Gojco, aHB! Tea gaT Gacart.

0 ] +3 -2
4Fe+ 6H,0 + 0, — 4 Fe(OH),

TeMup sKapaThUILINTA KeHIPH TAPKAJTAH HIEMEHT. AN KBIYKLL/I-
TeK, KPeMHUI, amoMHERILen RIIHEKY sKep KHIPTBIIBIH/A (Maccack! 6o-
forya) 3% Kapmairax dKaHA TOPTYHYY OPYHAY 9971CHT.

TeMHp/IH KAPATEUILINTATE] GHPHEMETepH KeHiep TYPYHIO KealeleT:

Fey0, - maraurryy Temup, Fe,0; - reMaTut (kb1ssun TeMHp),

Fe,0; - nH,0 — numonut (KypeH reMup), FeCO; — cugepurt (TeMup
ITATHI), I"e&'r2 ~ OHPHT (TeMHDP Kod9e[aHsl) KaHa MbIIIbHK KYKYPT Me-
HCH apajallkal Kenjep TYpYHAo GosoT.

TeMup *aHa aHLIH KYHMaTaps! a1 qapBackinbiH GapObIK TApMAaK-
Tapbli/a KCHUPH Kod/loHyaaT. OHepmaiiga TeMEDAME ©3yHo Kaparadia
ambl KYHMalaps! KeHHPH HafifasassLiar. AfpeIkaa eEgypymTo JeTHp-
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nenren GoJOTTY KOJAOHYY TapMars kesed. Koagonyy rapMarsiga :a-
pamra 6oA0TTY Y4 TonKo DOyl AKypymIeT:

1) Komcrpyruusaeik, Baron smacoofo, geHmafe cysyydy kese,
KONYpo Kypyyaa, Kypy/IyII HIIHEJe KOAAOHYIYYHY KOHCTPYKIHALAD-
AL HACOOTY.

2) Huctpymentanisik. Ap Kangail TApMAKTADAA KONAOHYIYYIY ac-
nanTap Kacoowy.

3) BosoT earoye kacHeTKe 33, AT GacnaliT, KHCI0Ta KaHa bICBIKKA
HLIAAMIYY.

BrpuxMelepHENH HUHHeH afiDeIM TY3/apsl, MHCAJB], KeTH MolleRy-
na cyyHY KaMTeIra® TeMup (II) eyasdars: (FeS0, - TH,0) Temup xynopo-
cy fereH aT MeHeH afibL-4apha SLIAHKEYTEPHHE KAPIIEL KYDPOUIYY IO, Chin
MaHA MHHepanibik GoCKTOPAY OHAYPYYO KOALOHY AT,

Temup (III) eyastdats Fel(S50,); cyvEY Tasantoofo SoKTYPrYH
(koaryasatop), Temup (III) xmopHIN anTel MoleKkyia CYYHY KapMman
mypee (FeCly- 6H,0) xonuyayk XHEMUA oHepmailLINLIH TeXHOTOMHA-
JIBIK OPOLEccTEpHE/e KATAAN3ATOPAYE ponyH atkapsunar, K [Fe(CN);] —
caphl kKa# Tyay mana K [Fe(CN)g] — keiapin kan Tyanapsl TeMup Hou-
nopyH (Fe', Fe?" ) raausin-6unyyao peakTHE KaTapsl naiiajanberiaT.

Aloropry ailTuNrangapsH HETHAHH/E TEMUp, AHLIH KyiiManapst
#aHa GUpHKMenepy 91 YapiacklHBIH OHYTYIIYHS Begruayy opyeIy aaneit
Typrassia Ounguiep. TeMup anblH #apaThUIBIITA TAPKAIraH GHPHKMe-
JlepuieH MeTanIyPrufabiK bIKMA MeHeH GoMYHYI adbiHat,
® Hapamuviaviu Gupurmenrepunen semarndapdoe anyynyn oneprcai
ABLK BLECMAAAPHE HOHYHAB2) UAUMOU METAITYPIHA Jen ataitua. Meran-
AYPrus 3K YoH Tonko benyHer (6.2-cxema).

G.2-cxema

l— Metamnyprus —l

[ Kapa mMerannyprasa Tyeryy Meranaypruog
HowHIY HaHa aHbIH Kanran fapasir Metannsapast
Ky#ManapslH eHAYPYY MRAHA ATapALIN KYIMATapbis

BHAYPYY
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Yoron oHIYPYY

Yooy AOMHA MCIITePHHIC TeMIp KeHiHen oiypyn ansnnar. Jlomua
Menit KoHye dopMacsiia smacankin, Guimmkrurn 60 M, auamerpu 10 mre
sereT. AHLIH FYKH KeperecHHe 0TKO YLIaMIYY KEIII TH3HINI, CHIPTHHAH
HoJIOT KAHLLITHIPB! MeHeH Kantanar (6.4-cyper).

6.4-cypot. [JoMHa MELIMHUH Ty3ynyLuy:
1 — KONOLWWHKK, 2 — WuxTa; 3 — pacnap; 4 — koopyk, 5 — ropx; 6 — pereHeparop.

IoMiia MeUIHHENHE #O0TOPKY 08YTY — KOJOUIHNK, OPTOHKY Geiyry —
muxTa, 6Up Kblilla KeHeliTHATeH GOOyTY — pacnap, 9H TeMeBRY bemTy —
keepyr (ropu) Gosor. KoopykTyH ak# marelHja TemukTep Oap. Anap
APKBIIYY Y0IH KAHA IaK YbIraphlibil TYpaT. Keepyk o4oryEYH s#oro-
Py sKarsinja Metke abaHsl YiLIeTYy4y TemIHrH ga 6ap.

HoMua MeIIHHEUE YOTYHKY ¥arsl GHPHEMH YeTYHe GHpH #aliramTsl-
DPBIATAH ABTOMATTHIK MKYRTOOUY 9KM cyaryuren Typar. Ken, Kokc mana
taroe (CaCO, sxe Si0,) YeTYHRY YAHAKTAH CANBIHBII, ANJIAN KHINH JKHH-
4H YaHaKKa Tymypyner. bLiasiike! TanaKTan Kel, KOKC XaHa (awocrap
rarMap-gaTdap Goayn, Memke Tyinot. Horopry saHa BUIBIIKE KOHYC-
TapALIH KC3cKTEOINIl MPeTTYY MINTeNIMHMH HATHIDKACHIHAA, KeH Me-
HeH JKYKTee ybarsinja Memn #abeix Doaym, ras peregeparopro Gepuier.
Peresiepatopiiys HUHHIe raa KYilyn #oropky TeMIepaTypara Helfiny bIekl-
TYy MCHEH 0MHA Massl 3aHa agsl Kyliryayyro aapsin Goaron afa famea
pereiiepatopro fepuier. YIIym yaypaa GHPHHYN pereHepaTop apKbLIVY
Mysgak aba :xubepiileT, agq percHepaTopjoH Gejrdiayy TeMiepaTypara
qeliHH RCRITEIATAHdaH KHITHH Melike uGepmineT. [loMHA rasbiHElH #aHa
abaHBIH arkIMbl ABTOMATTLIK TYPJS HOHTO CANBIHAT.
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MoMHa MemnuIe HKYPYYHY XUMIGLILIK PeAKIMAIAD Kaia agapiabii
BLLIAMIBIKTA PAIH TE3AeTYYYY MAPTTAD

HoMHa MelIHENE OHAYPYMAYYTYTY AHEIH OTYOMYHe FaHa japaiia
Bon60CTOR AHAATE KYPreH XUMHUANLIK PeaKIMATapisHE BUIAaMABKTA-
phiHa fa DaitmausiuTyy 6007, XUMMAIBIK PEARIMAHIE bIIAAMIBITBIH
Te3AeTYY4Y HerHary (paKTopiIopy PeaklHAra KaThIIIKAH 3ATTAPILHE KOH-
HeHTPAIMACKH oropynatyy, tuitmuny Gerrepums kebofiTyy, Memrrti
PEaKIIMA KYDYYTO BIHIAllIYy TeMIepaTypa MeHeH KaMchi3 KbLayy #. 6.

XUMHANBIK PEAKNHAHBIH BUIAAMABITBIH TESAETYYYY caHAN OTKOH
draxTopaopro kailpsusin oteny. Peakniara KaTslIkan 3aTTapILIH THit-
Ty Serrepii KoboiTYY YUYH MelIKe Kelyydy aBansl KBIMEBIATER Me-
HeH GafiBITEI, AHBIH KOHIEHTPALMACKIH JKOTOPYIATAT #e MelIKe Aapa-
TELIBIMI Fa3kl kubepuner. Benruayy TeMueparypara 9efilH BCKTRATAH
TAITKOMYP/IOH a/bIHIal KOKC ADAHBIH KYPAMBIHAATB! KEIYKEIITEK Menen
peaxuuAra kuper, 6. a. ryiter:

c?+0l s oo+ q

Pearuns 9K30TePMHKANEIK, AHKH HaThlibkackIHAQ BEITYHYIT YBIKKAH
ABLIYYAYKTYH aceGHHeH MeIITHE HUMHIErH KaTMapIan calbiHran 6ap-
ABIK 3aTTAD BICBITBLIAT, OUIOHIO0 PEAKUMAHBIH HPOAVKTVCY GOMTOH
kemyprex (IV) oxengn wok Goayn BCEITEUINAH KOKC MeHeH 03apa apaker-
TeleT:

c®+cto, - 2¢*%0

Muiiaan KAHHE MEIITHH HYUHAETH TeMAD KeHi (Fe,04) Benrmayy
remneparypara (450°C — 500°C) weitun setkenne xomyprex (I1) oxcmmn
MeHeH peakuuara kuper. Temupre eliin kannGrIHA KenTHpYY OHp Heve
GacKBIYTL HYIHHE KAMTLITAH ap TYPAYY TeMIepaTypatbik PEHHMIE JKYProH
PeARIUALAD/BIE NPOAYKTYCY Bosor. [loMEa Melli/ie HYProH KOmayIyKk
PEAKIHAIAD reTeporerilyy. Peakuuara Kupren saTTapasia THitMmyy Ge-
THH KOBOHTYY YUYH KLMKBUITEKTHE KOHIEHTPAIlHACHIR FOTOPYIaTYyYAan
TLILIKAPBL, PEAKIMATA KATRIIKAH KATVY 3aTTApABL Beriunyy e/reMaepro
qeiine Maiiganamar. Kenaun xana thaloceTyH oTe maiiga wyaHHMaTapLIN
GHPHETHPHD +GRIUBIPEITs, AHIAH KIIHA Mellke TOATYPYILAT.

HoMua MeIIHEIH OHAYDYMAYYIYIYH KOPOPYIaTYYIY Aarst Bup mapr,
TeMup KeHuH SaltToin, Temup (I11) oxcuaun Gamka apajiaiiManapian
KBIPATEII, AHLIH KOHIEHTPALHACKE #oropyaarar. Kenam tasapryyayve
HMOroprY adipex THBAYY BIKMachIH naftganansmar. HoMHa MeumHHEge #o-
TOPTON KeH, KOKC 3aHa (MII0C SYKTeN0T, TOMOHTOH KBYKLLATEK MeHeH
GafipIThLIraR aba yil1eTy 10T (KapaMa-Kapuisl aTeiM upuHEInGH).
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JloMHA MeunHe ¥YProH peakiisiapisE TeHeMenepl TOMOHKYA0H
GHPHHNE ApPTHIHAH IKHETHCH YAAMIALL 3YPIOHIYTY KODCOTYIY AaskLIaT:

3Fey05 + CO —» 2Feg0y + CO,

Temnepatypa 600 Cre soropy Goaroago nafijfa GoIroH TEMAD oKa-
aunn (Fe 0)) vomyprek (I1) oxcHIH MeHCH peakllHATa KHPET:

Fey04 + CO — 3Fe0+ CO,

Kanpbeaa Kelyy peakilisachl TeMmepaTypa sxoropyaragaa (700 Cre
ueiiHH) aHJaH apsl #YpeT:

FeO+CO — Fe + COy

OIIeRTHIT, MELITE XYProH Kaasllbina Kelyy pea'xnnmlapw. GacKbIt-
Tyy, GeArmayy TemmepaTypaisik pexkumie (1100°C) aswran, Temup
eHAYPYAYH ajisiHaT. Aloropy MaKTa KypreH peaknuanapik! OHMpPHETHDHIT
TeMeHKY/eIl mascak BojgoT:

Fe;03% + 3C7%0 — 2Fe” + 3C*0,
Fe;04 +4C0 - 3Fe+4C0,

KanpibeiHA Kelrel TeMHp KeHJe apajamMa TYPYH[® KapMasbil
JYpreH kpeMamit, docdop wKaHa KYKYPTTY BPHTHI HOIOHIY Hailfia KELIAT.
TeMup KeHuHle KbIIbHILIE MeHeH 3pHil TYPrag apanamMaiap KapMa-
JIBLI 3YPOT. ANapAbl adbIPaTHIT GOy ATYY YUYH A0OMHA ME[IHHE TeMIp
KeHH, KOKCTAH THIITKAPE!, qUioc jKe IIABHHIIED KoulyiaT. DIocTyH
ponyH kanbouil kapGonarst CaCO, arkapar. AN KeHIErn KapMabil
JYPreH apafalIMaIap MeHeH HeHII 3pHIl TYPran UiiaKTapisl — OHPHEK-
MeJIepIn maiijia Keljar.

MeniTern KapManabIl TYPraH TeMIepaTyPaHBIH cefHHeH KaNbInit
KapboHATHL KBIPAT KETeT:

CaCO3 — Ca0 + COy

Iafiga GoNTOH Kambiuil OKCHAN KeHle KapMAJILII KYPIroH KPeMHERT
(IV) okcHAH MeHeH peaki[HATa KHpeT:

Ca0+ Si0, =CaSiQ, (mnax)

Kenaun KypaMblHIa apajaiiMa TYPYHAe KapMalkin :Kypred doc-
dopaye xKasaiigeip Gup GesyTy KEIYKELITEK MeHeH ApaKkeTTeHHIIeT:

4P + 50, — 2P,04

Koropky peaknuMAHBIE HaTHIKackHAa nafifa foaron docdop (V)
OKCHIN KANBIMA OKCHAN MeHeH APAKeTTeHHINNI, KalbIuf dochaThs
nmaiifa KelIaT:

3Ca0+ PO, = Ca,{PO,,}, (mmaK)
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Maiina Gonron kaneuuit docharsl ga maakka xerer. Memtun ap
kaHAall DeNYKTOPYHIO TYDPAYYYe PeaKIUALAp #YpeT. MeluTern myproy
PeaKIMANapALIE HaThiilxackia nafijia Goaron maakTap Sanksin spumn,
anap YoKHIaH eHiT GoJTOHIYKTAH MeIITHH TeMOHKY o4oryHia (ropH)
HOIHAYVH YeTYHAe xaliramar, OHOKTOrY TEIIMKTIH MOTOPKYCVHAH HITaK-
TEI, TOMOHKYCYHOH YOIOHIY ArBI3BIN KYION ajblaT.

MemTn keH, KoKe aHa QIIOCTAp MEHEH TONTYPYY, [JIAK »KAHA Yo-
I0HTY KYIOI alyy MexaHHaalHATallTHPEUIras. JJoMHA MelHEACr i Ipoiece-
Tepau GalIKapyy aHarsl OOTHMALAYY MAPTTapisl KAPMAI TYDYV ABTOMAT-
ThIK @I4Y009Y, TeKOIepyyuy acnanTapAbIH MKapIaMbl MeHeH Ypryayaor.

HoMHa Metinije, KOKCTYH opAVHA KYPaMBIHAA METAHAB KapMal
HYPreH MapaTeUILI a3kl Aarsl KOAAOHYAAT, AHJA KasAal XUMUATEIK
peaxunanap wyper? Byn xowoaras cypooro TeMeHEYYe #xoon Gepeek Go-
nor. Meran kyityysy raa, an yiirenge kemyprek (IV) okcuan sama cyy
nafifa Gomor. MemTe kemyprer (IV) oxcmonnme ken nafiga Gonymry
ankid (1T) oKCHOMHEE KOHIEHTPALMACBIHEIH BCYIIYHS ant Kexer. Ho-
TOpYAa aTairal peakInAIapIblH TeHAeMenepH TOMOHR IO TVIOHTY1aT:

CHy +20, - CO; +2H,0 € +CO, — 2CO
C+H,0 5>CO+H, T

Byn peakIHAHBIE NpoAyxTyCcyHaH baifkaisin Typrangaii KeMYypTeK
(IT) oxenuuen Ganmka KOIMYMHA KalLIOLHA KeATHPIHY-CYYTex [aiita 6oLy,
KokceTyH op/ivia »apaThUIbII MA3hIE JOMHA MerHH e nmalilaNasrania ARLIH
BHIYPYMIYYIYTY #OropyaanT.

Jomua MelIHHEH UBIrapLUIral YORHAY MYSAATYY MIAPTHIHA SKapaliia
ak ke boz uoron Gonymy mymeyH. Bos dowmga 1,7-4,3% ke ueitnn
KOMYpTek, 1,25-4% ke weltnn kpemuuit, 1,5% mapranmen 6onor. Yowon-
[la KpeMHII Kol KapMaJIbil JKYPreRAYKTOH, KOMYPTeKTHH 3PUIIH TOMOH-
[ell, KeMYPTeK rpaduT TYPYH/0 GoayHeT.

Ax uoron. Kpemunii aa canna kapmanar. Kypame: 1,7-4,3% ke ueitnn
KeMypTer, 4% TeH soropy MaprasenreH Typat. KoeMyprer Temup xapbu-
aun (Fe,C) uemenTr TYpYHIe 6oor. A Y0108 Katyy, MopT. Bya kacuer-
TH NeMeHTHT Geper. Ak HonHAan Gon0T eHIYPYIOT.

Bo3 wolon callblITEIPMATYY HKYMIIATBIPAAK, MEXaHHKANLIK HAKTAH
#CHIWT HIITeTIIeT. IPKUH KOMYPTEK Y0IOHTa JKyMITAKTHIKTE! Geper. Anfan
MAITHHAHGIH ap KARLAll TeTHKTepH (QeHrenek, TYTYKTep #. 6.) skacanar.
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§ 4. Boxor eHIYpYY

Yomouaan BodoTTy OHAYPYY HErH3MHeH Y4 BIKMA MeHeH MYPrysyier
(6.3-cxema).

6.3-cxema
Bostor oHIYPYYHYH BIKMAIAPLI

/ ﬁ;;um'\]

KBIMKHLITEK-KONBepTop | | Mapren D7eKTp MeITHHe
BIKMACEL | | BIEMacs! OHJIYPYY BIKMAacs!

BosoT eHAYPYYAOrY chipke ak 4oloH. “[0l0HAa KapMajbll :KYPreH
KOMYPTeKTH aia Gallka apajJalIMaIapasl OKNCTeHAUPYY MEeHeH ajap-
ABIH CAHBIH a3afiTyy kepek. DIOCTYH apiaMbl MeHEH KPeMHMNI, Mapra-
HEIITHH KapMajiblliblH 6T6 43 cAHTa Yeitil ToMeHIeTYYTe HooT.

KbsMKbIATER-KOHBEPTOPAYE bIKMA

Yoonny GotoTio altnanmsIpyy bEMAack! (1aTsH ceaynen convertere —
afinanneipyy). Byn bikMana apamammanapiisl KYATY3YY KOHBepTOpAo
sypryayier. Arrauansik okymymtyy I'. Becemep (1856-#.) koneeprop-
OVE bIEMa MeHeH woloHaH Gotorty anraH. Yowray GoJ0TKO HIITETYYAS
ApATAMIMAHEIE OKHCTEHYY Ipodecch kouBepTop (6.5-cyper) nen atanram,
ATMYPYT chIMat hopMafarsl MeTALI MeHeH KalTaNral 9oH Kypaiia (sum-
Te) HIIKe AIBIPLIIAT.

|} HiktinTex

6.5-cypor. beccMep koHeepTopy: 1 — aHTapreid Tyaynyiw
MexaHuamK; 2 — koHBepTop; 3 — hypma; 4 — YOHIHIY KyHyYY asHT.

Konpeprop 4 Marsl 0TKO YeaMVV KBIII, CRIPTH #YKa MeTana
MEeHeH KalTajrast. KOHBEPTOP Me3THJI-Me3rHJI MeHeH MMTeH TYprax

132



annapat. Ara GajKslraH YolOHIY 003yHaH kKyioinar. YowHra MetTan-
AapAbiE chEBIKTapsl ( 100 1) mana akura koo cansiHAT. Pypma
APKBIIYY KBIMKBUITCKTH HOI0HAVE SPHTHHANCHHE YILTOTKOHIO KOMYPTEK,
(ochop, KpeMENIE, KYKYPT *aHa MAPraHelTep MCHCH KOIIO TEMUD Aarsl
OKMCTEHYY peaki{iHchINa KATBIIIBIN, alapALlH oKcHidepy nalifa bo-
nor. Koapeprop/io TOMOHRYAOI OKHCTEHYY PeakliAgaphL Y POT:

G0y < 360 Si+ 0, - Si0,
4P + 50, —» 2P,0; §+0, > 80,
Mn + 0y — 2MnO 2Fe - Oy — 2FeD

Pearnuasapian GOTYHYIT YRIKKAH JKBLTYYAYKTYH scefunes KoHBep-
TOPJIO OTO $KOrOPKY TEMITEPATYPa KapMaJlblll TYPraHABIKTAH HoHIY Oo-
NOTKO afilaifslpyy NpolleccH Ted TeMI MeHeH JKypeT. AKHTam-(awoc
astplparafja naiaa 6oAroH KadbIHil OKCHAM KMCIOTANBIK OKCHIep Me-
HEH apaKeTTeHHIIeT:

Ca0 + 8i0, — CaSiOy 3Ca0 + P05 — Cay(PO, ),

Peaxnpausiin HaTeliixacslija naiia 6oAroH KalbIHil CHIMKATEL
sicana ocaThl oHoll GATKEBLIT 3pyydy 3aTTap GONTOHAVKTAH LLIAK TYPYHJO

GONOTTYH YeTYHAe KamKbID KanaT. KyRypT aarsl xaisumit cyasduan
TYPYHJ® LITaKKa 0TOT:

FeS+ Ca0 —» FeO+ CaS (mmax)

BoxorTo apsia canatein TeMengeryywy remup (II) oxeungu dup as
eMMOMA KaABIl kKajlar. BojlorTy aHfaH Tasasoo Y4YH MapraHelTH Ko-
mor. Mapragen temup (I1) okcnan MeHeH peaKIHATA KHPeET:

FeO+Mn — MnO+ Fe

PeaxuuaHslH HaTelixacsia naiiga foaron mapragen (I1) okenan
kpemEHIT (IV) okeHAH MeHeH peakIHAIAIIAT:

MnO + 8i0; — MnS8iOy (maak)

Iaiina Goaror maprager (II) cHaMKaTE Jars! LAk TYPYHAE GoloT-
TOH GOIYHYN 4bITAT.

YowmoHLY eHAYPYYHYH KaJITAH 3KH BIKMACBIHJA Jars! Ka/IblObIHA Kelyy
MpoLeceH oropKyail peakMALapra Heruajenren. OKUCTeHYY-KaTbGbl-
Ha KeJlYY Ipoliecel AAKTATAHAAH KAITHH KOHBEPTOPAY MAHTANTHII, IITAK-
THI GHPUHYK, AHAAH KMHNH G0I0TTY KYION AMBIIIAT.

MapreH BIEMAach

MapTeH BIKMackl MeHeH BOTOTTY OHIYPYYIe MapTeH MelITHH/E OKHCTeHYY-
KaIBIDBIHA KeJTyy IpOorleccH 2xypor. MapTes MellHE/e H0KT0il KaKIILITA bIChl-
TBUITAH Y0I0H APKLUTYY afa e KLNELUITeR subepiier. Yowonra tesup (I1I)
OKCIJIH, TEMMPIMH CHIHBIKTAPET KOLIV/IAT, ANap /18 OKHCTCHYY-KaTbIOLIHA Keryy
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NpOLEcCHHe KaThInaT. MapTen MeIIHHNE KaJTaH MeLITepIeH aifbIpMackt Te-
MHP KeHH A3 KaibibeiHa Keaun, Go0TTYH TYDAYY MapKalapsl ansiHaT. Map-
TeH MeuIMiije MypyHTan GeJrHIeHTeH oMveM/Ie KeMYPTeK, KpeMHuil #aHa
JIerHpACLITHPYYYY (MapraHer, Monub/eH, BoNk(hpaM) MeTALIAap KoWwyaaT
(6.6-cyper).

6.6-cypeT. MapTeH MelMHuH Ty3ynywy:
1 - kyRyy npoaykTycy; 2 — Tepese;
3 —paHHa; 4 —razs; 5 — keluKbINTek kaua aba; 6 — pereHeparopnop.

MapreH Mewn 3K GaIYKTOH TYpar.

1. Banma. AHBIH WYHM OTKO YRAAMOYY KBIII MeHeH KBIHABII
TewenreHd, Tebecy kasanbak dopMacsIHAa Goayn HEHARD, HabbLIyyra
BIHralnyy. Ara IIHXTaHBl, TEMHP KeHH, Y0I0H, ChHIHBIKTAD, TEMHD
HYKTOMS Tepeselepy apKkelayy cansmrar. [Iponecerepau 6afikoouy Te-
pesejlepi TelIHKTepy Gap KATKAKTAp MeHeH :xabsimar. Mewtun apt
RArblEfia H0M0TTY ATBILIN ANYYYY TYTYKTEp Bap.

2. Pereneparopsiop. MapreH MELIMHUE TOpPT perenepartopy 6ap. AHLIH
KB APKBUIYY OTVHAYH RYIYIIVHYH HaTsHixackIEAa Haltia Goaron rasgel
eTKo3yIneT. TeMuepaTypackl #oropy 60iToH rasgap pereHepaTopayH Ke-
perecus abjad sickiTaT. AHAAH KHIHH BICEIK A0AHBIH arBIMEIH MY3OaK
9KH pPereHepaTopro 6arsrTTaiT. AJ 9MH BICEITAH pereHepaTopro CLIPTTAH
aba saia KLMKLITEK Kibepuner. OMIeHTHI, pereHepaTop CHIPTTAH KH-
Gepuiren Myagax ra3fel GeJTHIYY TeMIepaTypara Yeifni bICKITaH/IA Mel-
ke mubepun Typat. Memngail sikMa MeHeH OKHCTeHYY IPOLECCHERH Ha-
ThIiT#ackIHfa BONYHYT YBIKKAH JKBLIYYIYK CBIPTTAH KeJreH My3jak ras-
ABL BICBITYYTa Haiifanansiaar. PereHepaToploply KeseKTeITHPUI BICETK
JKaHa Mysjiak aba sxubepnn, MIIHHE MeOHre calblln Typyiiar, MemwTern
remneparypa 1700-1750°Cre weiius xerer. Mapres MemIMume KbIdu-
KBUITEK MeHeH GalisITLIIraH abaHb! YCTYHOH eTKeaymer. YIIya yuypaa
AHBIE YCTYHKY GeTHHEe Maiirallkal apasaliManap raga oKHCTeHeT. A
oMK DanKeITaH TOIOHAYH TepeH KaTMaphIHAArsl apaJamMaiap TeMHp
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OKCHMIMHMH KYPAMBIHATHE KHIYKbIITER MeHeH okncrennmer. Kemuyiyk
VUVP/a HOWHIa TEMEP KeHHH KoY M#aTKal cefenTepy aa yIIVEAA.
Mapren MemrnHEAe YowHAY G0M0TEO aflTaHARPYYAA FYProOH XHMIA-
JBIK TPOILECCTEp OHoll KO3eMOIIOHYI, GOMOTTVH ap TYPAYY MapKanaphin
SHIYPYN anyyra wapt tysyiared. Omongyrras Gya sikMa Balmkanapias
afisipmananat. Bya Meinte, 643 soropy MaxTa afiTkaugail, TeMEpAHE
CRIHBLIKTAPEIH kaitpa uiTeTyyre GogoT. AT oMH TeMHP KeHHHE KanbibsHA
KeJdTHPHN, aH/Ja KAPMaIslll YProE KbMKBJITEKTH, YOIOHIYH TepeH KatT-
MApLIHJATEL 8 PATANIMATAP/E OKHCTEHINPYYTE KOJAOHYIIAT.

DaekTp MelHHIe 60J0TTY OHAYPYY

DNexTp My 3H MOropKY TeMnepaTtypaia uititefit. Haa sikMack-
HBIH #ApAAMEI MeHeH 37eKTp Melliiern aH soropry (2000°Cre saxsin)
TeMIepaTypa KAPMANBII TypaT. Bya Metnte sxoropky TeMIepaTypaHblH
KAPMAJILIL TYPYUIY BATKYY TeMIePATYPackl JOTOPY, MLIKTBI CallaTKa 23
Goaron JerHpieHred GOMOTTY AlYVra MyMRYHAYK Geper. Mapren MeliuH
KYPYVTa KaparaHja afeKTp MelIHH KVYPYY ap3anra Typar.

§ 5. Xumusa oHIYPYWYHYH HINMHH HernijgepH

MexTen nporpaMMachlHAa XHMHA eHAypymry Golomua Gearmuayy
kenemMaery MaTepuaiiap Gepuared. Cuiep XHMHAIBIK OHAYPYIITYH ail-
PHIMAAPE] MEHCH TAAHBIILI, OMOHYH HeTHIHHE MKANNE XHMEATLK
BHAYDYIL KOHYHIO ap TYPKYH MaalbiMaTTapibl anjeiHap. XHMHATRK
OHIYPYIITOPAYH KOMUYTYTY MapaThlabiUITa TAPKANTAR CLIPLEIOPAY XH-
MHAABIK KOKTAH Kafipajad HMIITeTHI, 37 YapOackIHBIH OHYTYLIY YUyH
3apeia GoATOH MaTepHaijap MeHeH KaMchl3 KBLIVYAa. YuIya asfsip-
KONTYDP GHANMIHEpPre TAAHEI HKANE XHMIAIBIK OHAYPYIITYH WIRMui
HerH3flepn MeHeH cullep/1H TaaHbIITEIPEIT 8TeNy:

1. Hmirersayydy Tabureiil KeHAepIH 03y MeHeH KO0 #YProH «Kypy
TeKTepAeH » TazapTsin (uUIoTAlMANBIK BIKMA, KAJKEITHII YBITAPYY, Mar-
HUTKE TAPTTHIPYY . 6.), Kewau fafisiTyy. MHEcansl, KYKYPT KHCIOTACKIH
OHAYPYYAOTY TeMHP KoN4YeAanbiH BailbiTsin TasapTyy.

2. Peaknuara KaTRIIIKAH 3aTTap/ibli THINIIYY GeTTepuH KoboilTyy
MAaKCATHIHA KeHgepan Genrmuyy endemgepre deitnd yMaiifanco, abans
KBEYKBLITEK MeHeH 6aifbITyy e JRapaTeUIBILT rashii Hail ladanyy.

3. XuMna oHIYPYIIYHAe ¥KYPe TYPraH IpoleccTepii TeafeTyydy om-
TUMAMAYY MAapTTapAbl TYYPA TARN00.

4. Ap 6Hp eHAYPYID YMYH ONTHMANAYY Temnepatypa, GackiM maHa
KaTaJH3aTOPAY TAHM0O.

5. XUMHANBIK Peaknua YHYPYHAa BOMYHYI YBIKKAH HKLIIYYIYETY
JKBUIYYIVE aTMAIITEIPIEMTAPA TalHananyy.

6. KapaMa-KapIIbsl arslM KaHa [HPKYJIAIMA OPUHIHOTEDHH TYY-
pa mafifanaHyy (aMMHAKTBI, KYKYDT KaHa A30T KHCJIOTATApBIH BHY-
pYyAo).
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7. Xnmua oHIYPYIIYHAErY anapaTTapisl, alap/isiH Ty3YIYIITODYH
MKAHA HIITOO NPHHITMOTEPHE YIPOHYY.

8. OuaypyInTery XHMHA-TeX HOJOTHANLIK TPONecCTeDAR YIOMTYPYY,
falIkapyy sKaHa TeKulepyy (OHAYPYINTY MeXaHH3AIMAIAMTEIPYY, ABTO-
MATTAUITRIPYY #aHa poloTTOITYPYY).

9. XuMuA eHIYDYIIYHYH Y3ryJITYKCY3 HUIITOOCYHO aHa Oamka
OHAYPYIITODP MeHeH Galinanbinisina mIapT TYayy.

10. Braypyin KaAARIKTADEIH, TAINTAHABLTADEIE KAPMAN KATYYTa 3Ke
YLIUTKAJAH OTKO3YI TA3APTYYTA HeTHIyy.

11. Guaypym KanjblKTapbiHAH aillaHa-q40iPOHY KOProo, SMIeKTH
CAKTOO, KOONCY3AVE dpeseNepHH TYYDPa KOII0ORYYTA HeTHIIYY.

12. Onaypyln HINTeN YBIKKAH IPOAYKTYHYH HADKBIH TOMeHIeTYYTe
apaKeT KLIYY. y 3

13. ©HIypyII HINTeN YEIKKAH [IPOAYKTYI2PAEL CAPAMKATAYY, YHOMIYY
nalaananyy.

XuMHA OHIYPYIIY OPraHHKATBIK 5MeC XHMUAHLIH KaAI5l TYIIYHYE-
TOPYHO TANHAT MAHA AHBl CHCTEMANAINTHIPLII OHYKTYpOT. XHUMHSH
OHIYPYIUIY KAHA TEXHOMOIMAJILIK NpPOIEcCcTep TafHA TYpPraH Kajalsl
TYUTYHYKTOPIO TOMOHKYA0D KUpeT: ¢afcopboHA», ¢ PoMOreH Y JKaHa re-
TeporeHIYY peakliiaps, ¢XHMHATBIK PeAKIHATADIBIH BUIIAM/IBITEL SKAHA
TEHALIITHK», sTEHASIITHKTHH MBUIBIILIHA TAACHD 3TKEeH hakTopiops,
¢KATANH3#», «TOMOTEHIYY aHa reTeporeHayy KATAIHZ», ¢KATANHIATOD
MAHA AHBIH KOII TYPAYYJIYTY#, ¢OKUCTeHYY jKaHa KaablObIHA Kelyy peak-
HHACKI®, +2JEKTPOMHI* 3.0,

#Horopyna 6ua canan eTKOH TYIIYHYKTOD XMMHA eHAYDYLIYEYH HIH-
Muil pyERaMerTTepH Gonyy MeHeH OHIYDYIITYK HpoleccTepAME HerHAHH-
fie al TYWYHYKTOPAYH Ma3aMyHY TepeHfern, Keaomy KeHeer. Ommypym
WIAPTBLINA UIAHBIKTYY aB[ga KYPreH XUMHUAILIK PeaKIHATADILIE BLIAAM-
ABITBIH TE3[IETYYTO MeTHLIYY YUYH PeakiMAra KATEINIKAH 3ATTADABIH KOH-
LEHTPAHACHIH, TeMIepaTypackil #aHa OACEIMBIH TYYpa NaiifanaRLIIIaT.
Vmyn TYUIYHYKTep TEXHOMOrHAILEK NPoLeceTepiHH TeoPHAIEK HerHaHH
TY3OT.

Mucansl, «aMMHAKTEI SHIYDYY* AMMBAKTSI OHAYPYLITYE [IADTTA CHH-
TE3/100 YUYH TeMIepaTypa, GackIM saHa KaTAMH3ATOPAOPAVE Doy GomomH-
4a GHARMHHepIH scke Tymypryne. Jars: 6ip MECAN, TYCTYY MeTAnIgap-
ABl OHAYPYYAO (KOProtyH, NHHK MaHAa ¥ea), alap/iblid KeHIepHE ObIIIbI-
pyvaa KYRYpPT (IV) okenau nafijga 6on07. OHIYDYID TAINTAHABICH KaTapel
naitga Goaron 6ya kyrypt (IV) okcnan aiinana-veiipere YoH 3eIAH Kea-
THpeT. AseIpKBLI yuypia ailnana-ueiipeny 6y3ran oHIYDYII TAIITAHALLIA-
PBI ATARLIH TY3YAYINTOrY ACHATAP/ALIH AapAaMbl MeHeH TOCY.IYO KapMa-
aar. Yy engypynn TallTaHALLIapsIHAH KONIyM4Ya KHpellle @HIyPYIYI
ansiHar. Mucansl, s#es cynsduannen 11 xe3n eHAYPYD anyyia naitna
Goaron kYRYPT (IV) okcuau (Tamranger) Tocynyn kapMaica, angam 101
KYKYPT KHCIOTACHIH anyyra bojor,
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KykypT ®HMCAOTACIH @H/YPYYAOTY ChIpbE MHPHT 63y MCHEH HoTyy
e, UMHK, KOProwyH, KobaasT /iana DalllKa MeTaaAAapAblE GHPHEK-
MejepHH KapMan #ypot, Kaagsikcesld eHAYPYIITY VIOWITYprauga Gy
MeTanngapiasl eaynye Geayn anyy MyMEYH4yayry naiiga Gonor. Ax
MM 40WOH kaHa 6o0T OHAYPYYAe Malifa 6oNroH UIIAKTADP/{L IeMEHT-
THH ap KaHAail TYpaepys esaypyyre nafiganauca Gonor. JeMex, ke-
jleverTe KaafblKehls OHAYPYIITOPAY KYPYYIa HeTHLIYY 3aphi.

Kapa Meraniypruansif ajAHAaTsl Jarsl GHP HPH MaKcaTTaphl
Gosyn, 4olOH KaHa AHEIH KYHMATAPEIE OHAYPYYHY 03TOPTYY MeHeH Kel-
[LMH 03YHOH a0e GoloTTOpAY eHAYPYYre smeTHuryy kepek. [lomua npomec-
CHH aTTAl OTYH, KeHAeH BONOTTY ANyyra JKeTHIIYY Kapa MeTaaIyprid
OHOPAAIIBIH TYI-TaMEIDEIHAH Geplt 03ropTYyHY Tanan kuiaat. Meinaait
HIITep BAIITANIT KaJabl.

Ancak, TeMMp KeHHH 3KAPATLUILINI Iasbl MeHeH KannOhIHA Kel-
THPYY. PeaknusAHBIH TeHAEMECH TOMOHKY/0:

4Fe,03 + 3CH, —» BFe + 6H,0 + 3C0, T

JKoropky nporece aiTaHBII TYPYYYY IIHHEAPAME MELI APKEUIVY HIIKe
amar. MeiTer reMneparypa TeMup/ni Gankeln apyy TeMicepaTypacklHAk
TeMoH Gonor. MblHA2 KONIIOK TEMHp anniHaT. AHBL 31eKTp MeIIHHAe
HINTeTHN GonoT eHAYpYNeT. MEIHIAIN BIEMA MeHeH ORAYPYIreH GoToTTYH
B3YHO TYPraf HapKel apsal Gosor.

§ 6. KpIpreiacranmarst XHMUs e11ypymy,
AHBIH HETH3rH MpodiaeMaaapsl

Keipretacran Munepaniblk keabaitnmsrapra dait enxo, Teonorus-
JIBLK YaTBIHAOOIOPAYH HATHIAACKIH/A KOTITOTOH TabHIBHl MUHEDAIIBIK
KeHAepAuH samacrapsl Tabuiaran. Kenepin maprTyy Typae y4 Tonko

Gosice DonoT: KeHANK, KeHANK aMec, Kyilyyuy (6.4-cxema).
G.4-cxema

Yy

E= AL_E.\‘.hmepauuR Kenlial(:lulrrup:' = Jv
[ Ké_n:_.um | Kemuuk amec | rkrﬁwu\r I

Moram, &;D}!}IT!;I’H

KPeMHHIT, OTEO YbifiaM- | |
| nyy Tonypaktap

CypuMa, MBILILAK Chl- |

Man, BOJWppaM, kanad, |

KOBANLT, KOProuyH- |
| UHHE-#03 KeHn

Kemypayn typaopy:
KYPOH KOMYp, Tam-
| KOMYp #aHa anTpa-
= Sl | unr. Heprs. dep-|
| | Hupur #ana XANBKOIH- || Tan Tanagcm}gnn‘l
KywyIm, Kazauit ok, 6, Cefiperc | | PHTTep. KapGonarreik || Arbanm: paionyna |
Kespeuryyay Merasigap. He- | | TOPOJaJap: aruram, fo- | keageuter., Yiyj
ibenmumm smana cueninTTHr | | TOMUT, Mepreas. Ky, | mepnepae &fmpafm-i
KeHAep #. 6. | urarsLL, TAI nopojganapst | | LI raas Dap
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Komuyiyk y4vp/ia KeHAUK MEHepalapibl XHEMAANbIK TPOAYKTYAAD-
Bl MeAHA METANAAapibl eHAYDYYAe KOIQOHYIDAT. CaHan oTKeH MHHe-
pasibis KerBaiiibIKTapAETH Gapasix 1ypropy Kelprala erkecynio KeHIpi
Tapajsra jaHa aNapAsH eHOPKAHAL HIITETYYTY 3anacTapsl Kol. Teo-
OFHANBK YAATHHIOOHYH HaTelikacemaa 260a8 ameix ap TYPIYY MeTaNI-
napibl eHAYPYYHY KemGaitastkrap skaHa 100gen ameix KeMmyp, HedTh,
ras, MEHEPANIBIK KAHA JKEP ACTBIHAATS! CYYIap TabhL1/ib!. ASBIDEEL YHVDAA
Kaasi wryyay Kennepaus 40Tan amsirst HmTeTiayye. Kuipreia Pecnyf-
NHEACHIHBIH TOMOHKY AfIMAKTAPBIHAA Ka3bIl ATBHYYTY KenbailibkTap-
ABIH OPUYHAYY eddeMy sajtramkan. Anap TeMeHRYIep:

1. Yarkan, Hapein sonanapelafa cypeMa, BolbgpaM, MELIILAKTEL
KAMTBITAH KeHJep aHa cefipek Keafeuryyay a/JeMeHTTepAHH KeHJepH,
Temup Kegepn (FeTHM TeMHp Keln), HepeIHH JKaHa CHEHHUT KeHACPH,
noTai, aMoplHTYE (KeHAHK aMec), KOMYPAYH Ap Kamjail TYpuepy, KyM,
marsiI-ramrTap #.6. Tapkanram.

2. Meprasa-Kakmaan soHacelHla cyPEMa, CHIMAM, MBIIEAK, BOIb-
thpam, KobaNLT KeHJepH, KeMYPAYH bapisik TYpaepy. Baren, Kerxan-
rak, (PepraHa peoHOPYH/le He)THHIHE 3allacTapsl bap.

3. blesikken obnycynys Capblxas 20HackIHAA Kalaiibl KAMTBIT2H
kenzep #ana JKpipranad aliILIHIA TAID KeMYP, ap KaHAal MUHEPATIEIK
Gynaxrap #. 6. 6ap.

4. Xaiigapxan sxana Kagamrait kel Talaanapeliia CRIMAT, CYPEMa
KeHJeplt KeHUPH TApairaH, al KeHAepAHE 3alacTapel Koi.

5. Kap-Cymcap soHACHIHJA KOProUlYH-IHHK #taHA #Ke3 KeHaepH,
anapfal KOIIYMYa KYMYII, KagMuil, alTelH eHAYPYIeT.

6. Aupikram (Tanac paitony), IHPHT, XanbKo IHPAT; KapGoHATTYY
I0pojaapial: AKATALL, A0JOMHT, MEPrens . 6.

7. blenikken, Hapsts, Tanac ofayeTapelHAA aNThIH KeHePH a4ki-
MBI, HIIKe KHPrH3uIyyae.

8. Tywryx-Tarsmane, Kabax, Tymryx blceikken aifMakTapbisga
KOMYDPAYH ap TYPAYY Typhepy, HlyMran paffonyHia HedenuH KaHa cHe-
T (aIOMEHERIUIN OHAYPYYTY CHIPEE), pecnybIHKaHEHE Gap/iblk paiionjo-
PVHIA OTKO 4BiAaMAyy Tonypak (Kelselaksla), KyM-Iarkll TAll Tapojia-
JIapsl KeHHpH Tapaaran. [eolorHANBIK YaNrbIHA00 HIITEPH YAaHTBIIYYAA,
KelederTe Qarkl KOITereH TAabHrelll MEHePAIALK KeHOailnbIKTaD adsl-
JIBIIIBT BIKTBIMAIL,

D71 uapGaCKIHEIN TANABkIH KAHAATTAHABIPYY YIVH KeHDailleIKTap/sl
JiaHA FKePIHINKTYY CHIPbENOPAY MINTeTYYdY XUMHA 6HAYPYIITODY HINTEHT
#aHa KAHBLIADE! HIMKe Kupruanasexdn (6.5-cxena).
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G.5-cxema
AleprimmkTyy cuipLeaopIy HINTOTYYHY XHMUA SUTypyIy

| 1

Xumun

OHAYPYIIY )
Tooken Aitpir wapba |
KoMBHHATH l NPOIYKTYAapLIH
KoMOHEATTAD

Ceiipex
A MeTANYpPrite OHODHARL
HIITeTYY |

1
l [_Iicpammﬂ [ {xreaes
Kymrep anrein

Kagamsait -
% KoMOHHATED [ Aituer
cypbma
KOMBHHATEL e ————
KoMOMHATED

AnapAbia alipeIMIapsIHa TOKTOIYI 6T1y:

1. Tooken romfiuHarrapsl. MurHaa Kenauk-cefipex Keafelnyydy Me-
TaNAAAPILIH KOHUEHTPATTAPEL Jagpianar. Byn koMbuHaTTa cenen, Kai-
MUt @HAYDPYIOT. AJlap MeHeH GHpre ae KpeMHHIT, AHBIH HPH KPUCTALIL
ecTypyner (OpnoBKAJarsl ceiiper MeTATAAapABIH KOHIEHTPATHIH padi-
nupnee, Kapabanragars: paduunpioo KoMBHEATTAPEL KIpeT).

2. Tycryy mMerannaapuer eaaypyyre Kapgammait eypema, Xaiigapxan
ceiMall, KymMTop anTein sana ceiipex MeTaUiap/sl OHIYPYY KoMBHEATTA-
PphI KUper. Bynap norrere 1vpran cripsenopy cypsya (111) oxcmauans KOOy
JIAHTAH KOHIEHTPaThl, KHHOBAPL . 6.

Kanaroxait cyphMa KOMOHHATBI #aHEI TEXHOTOTHAIBIK HpoILeceTep-
AH OHAYPYIIKS KEPIH3YY MeHeH oRIYPYIYI YBIraphiirad OpogyKIAHEH —
CYPEMAHBIH CANATHIH MOropyiaTyyra seTririt. Bya xombusarra cbi-
PLEHY KOMIUIEKCTYY HAIaJaHyyra SKeTHIINI, CYpbMa-cHIMal exaypy-
LWIYHYH KANABIKTAPBIHAN, KEIMOATKA TYPraH CYPBMAa ChIPhecyH Kailpa
HINTeNreH KaaAeIKTal Ge/yn aJayyra seTHIITH,

CypeMa-chIMaN OHAYPYLIYEYH TAUITARALLIAPLIH HAPATHIABII TAZLIT
naiilatafeil, araiisn MemTH Kalipajan HIITeTHII, TyeTyy METATIAAPALL
Geuyn aneunTsl. KoMBHHATTEIE MeTalnypraapst JEKTPANK BIKMA MeHeH
CYPBMAaHB! OHAYDYIN, 8TO Tasa cyphMa ansinTel. Kombunar 20man ameix
OGHAYPYIIK® 63 NPoAYVKIHACKIH Geper #ana 12[eH allblk YeTonKoIopro
carar.
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Cypsua (111) oxenanren (Sb,0,) Tasa Maprajiarst Cy —00099,999%
cypeMacht eaaypyiror. Cy — 00 sxana Cy — 000 Maprachiiare: cypbManap
SHOTOPKY KATETOPHATA KHPrUSHITeH.,

YAVTTYR MAHMAEP aKaAeMHACKIHEIE OKYMYIUTYYIapsl MeHeH Gup-
[MHETE CYPhMA KoMOHHATEIHBIH HHEKeHep-MeTALTYPrAAPEL 078 Ta3a 43KC-
Tpas CYPEMANET OHAYPYH VY TEXHOJOTHACHTH MIITEN YBITEI, afiianyy-
4y MEIITe OKCHAAMK KeHIH HINTeTe alsiTel. KoMOuHAT HINTEN HhIrap-
ram mponyknusces Jeitnuurie, Bporo, Ocaxo, [laMack sana Bpioceern-
Jle OTHEPYATOH Tapalblk KOProaMe/epre KOMroH #aHa alapislH canar-
THIK 3TAJOHAODYHA TATLIKTYY GoJaros.

VwmyHAall MOTOPKY MeTHIIReHANKKe 32 Goaron xoMbGuHAT KM
WHEH Kaltpa KYPYY #KEI1AaphIEIA GAINLIEAR KOl RBUIBIHYLIIBIKTA DAL
OTKO3YN, MYpPYuEyaail ondyoMAe cypbMa onaypboit kairan. AsbipKbl
Keafe HHEECTOPAOPAY Taal, HIIHH Kajipa MaAjadAspa GamTajsl.

Xailgapxas ceiMan KoMGMHATEL KaHsl TEXHOTOTHAIBIK [IPOLECCTep-
I MEeXaHH3ANMEAIAITEIPELT, KONTOT0H PallHOHATH3ATOPAYER CYHYIITAD-
1Bl KHPTH3YY MeHeH oHAYPYMAYY/IYKTY MOropyaaTsil, GUp TOI 9KOHOMH-
KaMBE HirHIHEKe sceruinken. Xajilapxas chiMan KoMORHATEL HINTEI
YRITAPTaR NPOAYKIMA GUIJNH NKeeH Balllka Ja HeT MaMieKeTTepre
sHbepuaer. A3bIPKBl yuypaa 6y KoMOHHATTRIH ANJLIHA JATE KONTEroH
CYPOOIOPAY Hedyy HINHE YIOWTYPYY MuAerTepy rypar. Kepamuka, Kbl
UBIFADYYHY 3ABOAAOPAC KYDYIVINTA KOAAOHYNYYHY KBILITEIH ap Kanjait
TYpY seAcANAT, AHAAH THINKADL! KaHATH3ANUAAA KOJJOHEYIVYHY TYTYRTEp
Jaspjasar.

Yit tupHuIHrHEIe naiigananeLyyyy 6yioMaap: TOMYPaKTaH, thagHe-
TaH, (apdopaon xacanras maxmrep Bumkexrern sana TorMoKTOrY
aiiHeK saBoffopyHia dbirapsiiat. Celpbe KaTaphl AKHTALI, CONA ¥KaHa
Tasa KBapIl KYMy KOMoHyaaT. ATaifsIH MellTe chpbesop Gefriiyy caH-
LI OTHMOMAO KOLUIYIVIL, APAMAINTHPLLIAT, MEIITerH Texmeparypa 1500~
1600°Cre ueitun #erer.

Horopry Temueparypaja cojia, aKHTALI, KYM MCHEH apaKeTTeHH-
mer. MelliTe TOMOHKYAOMH PeakHA KYPOT:

NayC03 + 810, — Na,y8i03 + CO,T
CaC0j +8i0; — CaSi0y + COT

Ilaiiga Goaron HaTpuil, KAJAbUHE CHAMKATTAPEL AIIBIKYA A/bIHIAH
wpeyunit (IV) oxcuan MeHen spuTiier. OtenTu, Oup Heve 3aTTBIH apa-
JamMachiHaH TYprag Macca aabiaar. JleMex, affmex BUp Hede 3aTTHIH
apayaliMacklHaH TYpraf kyiisma 6osor. Kagnyxu Tepese aifHernHuH Ky-
pamsl MBIHAAI GopMyna Menel TyioETYAaT: Na,0 - Ca0 - 5i0,.

Spun Typraf aliHeKTHH MaccachklHA Ap KaHAait GopMaHs! ait HeKTH
yitnoeuyiep Gepun, Kaanaran GopMajars: aitHex uaHLTep, fanKa, LI
. 6. dacanar. IPHreH Macca My3jaraEfa KoOHYJIaHBIL, aHAH 0apwm
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Karteinl kanar. KaTkaHra 4ellmH kangail gopma Gepce, omona opya
cakTankn Kanar. Coayarania ap TYpPAYY ailHexk Tasxkuajtapisl, TYTYK-
TepAy ajica Gosnor. AflHeKTeH aliHeK MUNTEpP CO3VIVI, AHIAH KealeMme-
Jlep anslHAT. AlHeK KezfeMejepjeH MBUIYYIVE MaHA 3JeKTP HI0NA-
TOPJIOP JKacanar.

AdtHex TH OHAYDYYL® chIpbe KaTapsl motam (K,CO;) ansrsea, anfa oTKo
gRIAMAYY aifgex oRaypyaer. Meragalt aftnexred gafopaTopisaia KOALoHy-
Jyyuy Kypasfap faspiatat. Ausie popmyaacsr: K,0-CaO-6Si0,.

drepae csipbe KaTapsl notam (K,C0;) xana xopromyH (I1) oxenan
(Pb0), kym (8i0,) anbiHca, aHjaH XpycTaibk alffHeKTepl aislHaT. An
FKAPBIKTHI #AKIIbl YArBIABIPAT, OMIOHAVKTAH aH/aH IPHaMA HaHa JHH-
aanap naspAATaT.

TycTyy aifHekTH aNyy YUYH Chiphero ap kKanjafl MeTaanjiapibliH ok-
cungepn Komyaar: xposm (III) oxcran ajfHeKKe »Kamsll o Geper, Kea
(IT) oxcHAn alfHEKTH KOTYIUI-MALILI oHre Bo8iT x. 6.

Kypmenry sxana KanTrars! 0eMeHT 3aBo/UIOPY ChIpbe KATAPHI akK-
TaOl, TONYpax »aHa Kpemaunit (IV) oxcagne maigamaseimrar. ATaibig
UeMeHTTH GBHIITBIPYYYY MeIITepe TONYpPaK MeHeH AKNTAll MaHa KpeM-
Huit (IV) oxcHaMEHE opTocysia @1 Tataak npomece syper. Tonypak
JKaHa aKUTALl KOTOPKY TEMIEPATYpAa/ia AbIPAll, cyY MaHa KeMYypTex
(IV) oxenan peakIIMAHBIHE cihepackiHaH OeayHYT ubirat. HeHvekeitneryares
TYPAO MEmTe KOTOPKY TeMOeparypala KaolHEAT KaHA AKHTALI AMHbI-
pailT, JKYProH peaKUMAHLIE TEHIEMECHH HKAZATEL

A1203 25102 '2H20 =3 Alzo_-; 25102 + 2H20
CaCOy — CaO + CO,

AxnTaln aselparaija naiia Gonron Kaasiuil OKCHIH MEHCH KpPeM-
Huil (IV) oxenan Komyayi, kaibouil cHANKaTeIE najifa keiiar, Peak-
OUAHBIH HATHIKackIHAA Naiina Gonrol (eyy saHa kemyprek (IV) oxen-
AnHeH GamIKace!) 3ATTapABIH afipeIM GeaykTepy GeIIbIpeTaT. BIb-
PEUITAH 3aTTapAEl MY3JaTKaHJIaH KHilMH agapisl eTe Majijjaian rajiKka-
gamar. Ap TYPAYY CHAMKATTAPAAH TYPraH MaccaHbl MAHYBII TANKANA-
raufiag Kuiuy neMent aasigat. [leMenTTep kypaMsina Kapata ap KaH-
naif GosoT.

By sa@ojiopioR OHAYPYJITeH IeMeHT o/kefY3AYH MYKTamAbIIbIH
KaMehi3 Kb, KAATaHk! Dalllka MaMIeKeTTepre ja subepuier. Cuaep
Guarenneil Kypyayil HIDHHAE HeMeHT Kol KoJJoHYAVL, BeTOHAVH TYpY
naappanar. Ulrak-beTorgoH, TeMup-6eToHA0H 3aBOAA0PAVH, NJIOTHHA-
NapABIH AyGANIaphl MACANEI, KOMUYIYK KYPYJIVUITAPAA KOAJ0HyIar.

Kaipreis oakocy a0 Yanrsaasn TabeLIral KeH0a i IbIKTap/s! To-
JIVE HINTETYYre sertHinyy yeyH KamGapata '9Caun 1- xxana 2-kackaana-
PBIH KYPYIL, HIIKE KHPrU3Hil, 3IeKTP SHeprHAcklH Kol oHoMI0 OHAYPYYTo
HETHIIYY 3apbii.
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Orepie 3MeKTP SHEPrUACHL KOO OHAYPYN Ybirapeiaca, Hlysmran patio-
HYHAATE HedelHH MaHa CHeHHT CBIPheIOPYHYH HerH3HH]e aTIOMIHERE
YBITApYy4Yy KOMOMHATTEL KYDPYN, AMIOMHHHIT ¥aHa KOUIYMYa OPoJyKTY-
napAbl 8HAYPYI YEITADYY MEeHeH JIKOHYH dHOHOMMKACHIH MOropyIaTyy
LIApTTAPLIHEIH GHPH YeynaMer. XUMHA HAHA TeXHOJOTHAILIK NpoIece-
TepAHH MaHBUIBIKTAPEIH MINTEN MKATKAH OHOYDYLITODAe maiigazanyy
MeHeH 6HAYDPYIITY KAHBLIATHIN AJapAbiH eHAYPYMIYYIYKTODYH #OTopy-
JNATYYTa JKeTHIIYY 3apBLI.

XuMuA OHAYPYIIYH VIOMTYpyydy, Galnkapyydy Kaapiap Maceie-
CHH Yedyy, OlIOJ eHAYPYIITE MINTOOHY ap KecHOTerH :KYMyHIuyIapisl
Jafpaoo Tea HeunaAyyre THitMII GodroH MacenedepiwH 6mpn. Xumus
SHIYPYIITOPYHYH DHpreleliIiil HIITee NPHHEIHNTEPHE KeHHUPH HAHBITYY
KEpeK.

KeneuerTe Kapa MeTALIYPIUAHLL BHYKTYPYYT® HHBECTOPIOPAY TAAI,
MeTnM TeMHup KeHHH HUITETYYr'e apakeT jHacoo 3apsul. JoH KaHA AHLIH
KyiiManapsli eHAYPYYDe JKeTHINCeK, eIKeHYH KyDaTTYyayry :Koropy-
namak. BuaguE oaxege mepruaukTyy KenGaliiblKTapABIH HerHaHHJe
XMMHA OHOPHRANBIH OHYKTYPYY MYMKYHUYIAYKTEpPY KOTOpY, al Kelledex-
THH HUIH.

? Cypoonop ®aHa KoHyryynop

1. KyKypT kMcnoTackiH aHaypyyYy 3a80A00p Kaickl ChipeEHY Naifanadsiuar?

2. Kyngypyy4y MelTe KaHaan peakuus mypot? Peakuws yyyd ontumanayy
wapTrap kaiceinap?

3. KoHTakT annapaTeiHbli MWTOO NpUHUMEBW kaHaain?

4. Kanpai makcaTTapaa kapama-xaplubl arsiM npuHumMbn konooHynar?

5. Kykypt (IV) okcugmnd ambii (V) oxcuguHe okMcTeHAMpYYAe onTUMAangsk
wapTrap kaiceinap?

6. KykypT (V1) OKCHAWMHEH CHHUPYYYY MyHapaaa kaH4a % kvcnoTa anesiHat?

7. A3bIPKE! XMMUA BHOYPYLLYHYH MNMMUEA HErM3nepy Kaiceinap?

8, 60% nupnTTM KamTbiran 16 T KeHOeH KaHYa Maccafars! KyKypT KWENoTaceiH
eHaypyn anyyra Gonot?

9. 2,4 r nupuTred 98%Tyy Kan4a ToHHa KyKYpT kucnoTackiH anyyra Gonot?

10. Tomeodky annadyynapObiH CXeMAECchIH ML KY3IYHE SlLIPYYYY TEHASMEHK
#a3win TeHOerune, naiaa GonroH 3aTTapra aHsiKTama Beprune:

a) FeS, — 80, - S0, — H,50, - Fe,(SO,), - Fe(OH), — Fe,0, — Fe
6) H,S - S0, » SO, -» H,S0, -» Fe,(S0,), -» Fe,0, - FeCl,

11. AMMUaKTL OHOYPYYOe 3aB0AA0PAC Kaickl annapaTrap kongoHynar? Anap-
[bIH HETW3rMNEepKH anTeIn Geprune.

12, 202 aMMOHMIA XNOPUOM BlbIKYE anbHIEH KansUMA rMAPOKCWaW MeHeH
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apakeTTellKeHne aMMUAKTLIH Ybirbilubl 98 % Gonco, Kadda nuTp ammuak SonyHyn
ybirar?

13. TomoHky aRnaHyyHy Wil Ry3yHo alubipyyqy v pear| pal
TeHAEMENepUH Ka3sif, TeHAerne,

NQ —= NO, = HNO3 == Fe(NO3);
NH;OH —»= NH, < 2
Nz

14. 1 T aMMWaKTel OHAYPYY Y4YH KaH4a Maccafarbl CyyTek KaHa a3oT kepex?

15. XapaTbiNbiliTa KeHWpW Taparnrad kancel TeMup kernd Bunecuyep? Jdom-
Ha MELMHWH TYaynylly kauaai waHa asaa kaugain okucTeHyy-kansiBeiia kenyy
peakyManapsl #ypot?

16. YoloHaaH GonoTry anyyHyH kaHOai sikmanapeii Gunecusep?

17. MapTes MewwMHtH TyaynyLUyH ¥aHa uiuToo NPUHLMOKH MyHa3denyno.

18. 696 1 maruTTyy Temupan Fe,0, Tonyk kanwiGeiia kenTupyy yuyH kan4a
TOHHA KOMYPTEK KEpeKTEneT?

19, XuMWS OHAYPYLWYHYH MAWMWUR HEMM3OEPW XUMUAHBIH KAWChl HETW3rk
TYLUYHYKTOPYHE TaaHLNaT?

20. Too-keH KOMBUHATTaPE! OHAYPYN Ysiraprad npoayKuMAnapgaH Sunrexae-
PUHEPAK aTarkina.

21. buage MeTannypruaHbiH Kaickl TYPY OHYKKOH?

22. CunuKat oHopXaibiHa Kaiceinap TaaHaek?

23. Brwrex wana TokMoK aiHeK 3aB0AN0pY KaHAaR NPOdYKUWA MLTenN Yeira-
pat? Anap kaina KongoHynar,

24, LlemeHT aHaypyyYy Kaics sasonnopay Gunecuep? Anap kaick! chipke-
HYH HerMsuHage mutelwer?



VII zhaen

XHMHH AAIIA JJIEKTP TOLY

§ 1. Oxucrenyy-kansifbina Keayy peakuHAIapsl KaHa
AJXapibl TEHIOOHYH IJICKTPOHAYE 0ANaHC LIKMACK

Hernarn Tymynyxrop

Bapaslx XUMMAILIK PEAKIHATAPAL (23KEIP00, CYPYI YLIFAPYY, OPYH
ANMallyy, KoUIyIyy) ToNTOIITYPYI HerHaUHeH DK TomKo fesryyre Gonot:

1. Peaknuara KATHIIIKAH 3AeMeHTTEPARNH OKHCTEHYY Japaanaphl
03repyYYCY3 MYProH peakiuaiap.

2. PearnusAra KAaTHIIKAH 3JeMeHTTepAHH GapAbIPBIHEIH e GHp
GONYTYHYH OKHCTEHYY Japarkaiapel earepyy MeHeH sypreajep. OxHeTenyy
Alapakalapsl 63repyy MeHeH KYPreH [POoIeccTepiu OKMCTeHYY-KaasiObIHa
kenyy peaknuanapsl — OKKP pen aramar.

Onucrenyy-Kanpidbliia Keayy peakUHANAPHl JKAPATHUILIITA KaHA
TeXHMKAJA MaaHMIYY poajy oitHoiir. lem anyy, THPYY opranuamie 3at-
TAPOBLIH AIMALIyyey, YHPYY-a¥uyy IpolleccTepH, 8cyMAYKTYH MallbLl Aall-
OLIpAaKTAPLIHAATE! (DOTOCHHTE KYOVAYIITAPE], OTYEIVE KYMYyIIy, MeTaI-
AapAbid gaT GackllObl, KONYYJIYK MeTallyprusaisik nponeccrep OKKP
MeHeH TeIrbia BafinaHbuuTyy. VIIyia peakHanapiblg KapIaMbl MeHeH
KHCJIOTANAp, IeAouTop, aMMHAK, MeTalAfap, KeIMKBLUITEK, CYYTeK, ra-
JNorejiep ATBIHAT ¥AHA MAMLBAHKKATLIK DeMeHTTep/le XHMHA SHepris-
CBI BNIEKTP SHEPrUACkIHA alliaHar.

HHanner airasa oKHCTEHYY-KANBIBLEIHA Keyy [IPOIeccH 31eKTpoH-
JOPAYE AIMAaLIYYCy MEHeH #ypoT:

Me" — ne” = Me™ — KanbpIOBIHA KeJTHpPrEdTep, (e Gepreuyep)
3"+ ne” =D — OKHCTEHIHPIHY (e KOIIVI AJNTAHIAD)

XUMHANBIK peakIMAHBIH #YPYY IpolleccHile aIeKTPOHI0pYH Gep-
TeH ATOM ke IOH KANBIOBIHA KeJITHPIHYTeD, aj 9MH 3JIeKTPOHAOPAY Ko-
LIYI ANranfap — OKHCTeHAMPrUYTep flell atanar. By/n Kapama-KapIisl
3KH nponece 61pH GHPHHEH AXBIPATEHIC JKANTAMKAH, cebefl ATapALIH ap
OHpPH 03 AJNIBIHYA XMMHUAILIK NpolleccTe HITKe ammaiiT, 6. a. KanulbeiHa
KeJTHPruvTep 3/1eK TPOHA0PYH Gepull 8306py OKHCTEHUINET, aJl 3MU OKHC-
TEeHTHUTEp 3JAeKTPOHAOPAY KOUIVI AlLIl KaisibElHa KeaHiner.

OxncTeRYY-KAIBIOBIHA Kellyy KyGyIyINTAPBIH TATJ00RY s#eHIIIeTyy
YUYH DJCMEHTTepAHH OKHCTEHYY AADAXKACHL JKe OKHCTeHAMPIHY CaH
FROHYHJSIY TYHIYHYKTOPIY Haigaianyy sIHrainyy.
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XuMHAMBIK peakIHAAADIA GapABIK ATOMAOPAVH OKHCTEHYY fapasia-
NAPLIHBIH AITeOPATIBIK CYMMACHIHLIE CAKTIVY JDeeciH 5CKe AMblI, arep-
fle peaKIM AHLH HATHIKACKTH/IA ATOM/IVH OKHCTeHYY Japamkacsl :Koropy-
MAca, &1 OKMCTEHRIE, ATOMIVH OKHCTERYY Aapaackl azaiica — Kamubsina
KeJHI 3KATAT JIell TYUIVHYY KepeK.

HIeMeHTTHH OKHCTEHYY Aapasachld aHEIKTOOA0 TOMBHKY H#OHOKOH
IpesKeIIepre TaAHAGRI3:

1. AToM, MofeKyaaZapia 31eMeHTTHHE OKHCTEHYY Japaralaphiisln
anrefpajislk cyMManapst ap gaitesy Ore Gapabap:

Al', Zn®, 8° Q) ClLf°, (H,80,)
2. KpMKBUITeKTHE aTOMYHVE OKHeTeHYY gapaskacel OF, bamka 6u-
pukMenepge —2re Gapabap. An amu OF, +Zre bapabap:
¢ 2 3.3 R I 5 =2 6 .2 T a2
Na,O: caQ: Al,0,+ CO,+ N,O,« CrO,: CI,0O,
3. CyyTeKTHH OKMCTeHYY Mapasach! KedyHue +1re Gapabap Goaor.

AJT OME AKTHERYY MeTa/LTAap Menel Goaron GHpHKMenepHEIe CYYTEeRTHH
OKHCTeHYY Aapaxackl —lre GapaGap:

-2 4 - S, . = a3
H,0, HCI, CaH,, NaH, AlH,
4. Tysaapiars! MeTaj11ap/blH OKHCTEHYY Aaparack] KHCA0Ta Kall-
ALITBIHBEIH BAJEHTTYYAYTY G0I0HYA AHBIKTATAT:

2 =1 ALd -2 - - 2 - +3 -
FeS0,, Fe,(S0O,), NaCl, CaCl,. AICI,
5. Drepfie 3aTTHIH MOMEKYAACH Y4 e AHAAH KO JMeMeHTTHH ATOM/I0-
PYHAH TYPCca, aHIA OPTOHKY 3I1eMEHTTHH OKHCTEHYY AapasKachiH TOMOHKYYO

AHBIKTANOBIZ: BHPHEMEIErH IeMEeHTTepANH OKHCTERYY AapaskaIApBIHBIH
anrebpanbik cyMmyanapsl Ore Dapabap gen GenrHcH3IH Tababnis:

& X @2 X 4 45 -2
K,Cr,0, NH,NO,
2(+1)+2x+7(-2)=0 x+HA(+1)+5+3(-2)=0
x=+8 x=-3

s 4B = . Sy )

K,Cr, O, NH,NO,

6. Opranmukansix amec GHPHKMeep/ie KOMYPTEKTHH OKHCTeHYY Ja-
pasacel = +2, +4 (CO, CO,) Gonco, oprasturaisix GupurMenepunie
aHBIH OKUCTERYY fapamacel = —4, —2, +1, +2, 0 3. 6. Gojymy MyMKYH:

% 4 B+ % P o e 2 o+ -2 =
CH,» CH,0» HCOOH, C,H,OH . 8.
DneMenTTepAHHE OKHCTEHYY JADAsKaIapEIH ACENTell YLIrapyy MeHeH
013 aHBIH MaaHNCH HOJATO, OH MaHa Tepc MaaHHTEe 35 ﬁo;lopyun HooT
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Geprmubns kepex. Jrepie 613 HelTPANAYY ATOMAY Kapal KOpcex, agja
anapjars! ol 3apajiiajirad IpoTOHNOPAVE CaHbl MeHeH Tepc sapaiiairan
KT POHAOPAVH canjiapst Gapabap, AeMer, aTapiblH aarefpaiblK cyMMa-
mapsl Hen Gomor. Monexynanapia WapTTYyY JBIHIAH OH AHA TEPC HOH-
nopAyH anreGpaiblk cyMManaps! fa Houre Gapabap jienl acenTenHHeT.

dreMenTTHH OH MaaHHAErHM OKHCTEHYY Aapaykachkl aHLIH OPOTOHIO-
PYHYH caHbl 2IeKTPOHYH CAHBIHAH Kell Dojyn kKanragja, 6. a. aleMenT
3neKkTporfopyH Gepun uGeprenge naiiga Gonor. OH 3apAAABIH CAHEL
3JIeMeHT DepreH s1eKTpoHAOPAVE caakiHa Dapabap.

TeckepucHEYe, 3MeKTPOHAOPIY KOUIVI A/ITaH 2IeMEHTTHH OKHCTEHYY
Aapasacel Tepe Maasure 39 6ogot. Bya yuyp/a aJIeKTPOHAYH CaHbl [Ipo-
TOHAVH CAaHBIHA KAPATaH/A ALNBIK GONYI KalaT.

0 Kaawfwna keamupzusmepdun arexmpondy Gepun wulepyy npoyec-
cu oKUCTEN Y TeTl aTAJIAT.

Orucrenyy: Me” - ne = M™; 5% - 2e=8"; 82— g =5

Me®, 5% — ganpbLiHa KeATHPrHYTED, 4N 3MH [IPOLECT OKHMCTEHYY
fonor. [leMex, OKHCTEHYY MearMaME/e ap AaiibIM 2IeMeHTTHH OKUCTEHYY
Japaacel HoHoET, 6. 8. —4 —+7.

OKHCTeHARPIHYTED (ATOM, MOMEKY/Ia, HOH) PeAKITMAHEIE AKYDYIIYHAO
AeKTPOHIOPAY KOLIYI anyy MeHeH, sreplie HellTpanayy aroM Gosco Tepe
HOHIO, OH 3apAAfanrad ot Gojico, HEHTPAAAYY e 3apAAL azaiiran oH
HOHTO OTYTI KeTHIIeT Jia, 836Dy KalwfbiHa KenumeT. 3apaAlapAslE CaRbl
KOIIYT AJILIETAH 2JeKTPOHA0PAYH casbIHA Aapama GosoT.
©  Oxucmendupzuwmun anexmpondopdy Kowyn anyy npoyeccu ka-
Awtbbtita Keayy el aTaaat.

Kansibsina keayy:
cr—fycl; S Tygt; Men M
KanbibnlHa Kemyyao oKieTeRyy Aapaskackl TOMOHAGHT: +7——4

TunTyy KanslGblHA KeATHPIHYTEpre — MeTAIAD, Tepe sapansl Gap
HOHAOP, ail 9MH THAOTYY OKHCTEHAMPIHYTepre — raloreH/iep, OH 3apaj-
manraH HoHAop kuper. Koo 6up aToMI0p, HOHAOD OKKCTEHANPIIY MKaHA
KaTBIGBIHA KeJITHPIHUTHH POIyH aTKapeimar. Mucasr,

Cr*? 2%, Cr™'— kansibbiua Kenmuprins; Cr'd 38 , Cr — oKMCTeHANPriT

P?, 8%, CI" NY H"- oKHCTeHAMPIHYTHH JKAHA KAJBIGEIHA KeJITHD-
IMYTHH DOJVHE ATKADA aJLIIIAT,

OxucTenyy kanelfbiHa Kelyy peaknufchl #aHa ara GaliTansimTyy
FINEKTP-XUMHAILK OIpodeccTepre :ada OKKP TeHnoenyn snekTpoEIVE
GanaHe MeTOAYHA KBICKAYA TOKTOIYH KeTYYHY TYYDa TANTHIK.
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DaexTponayk Hasanc TY3YY MeTOLY

Daextpouiyr Hagame MeTOIYHYH Hernarn :xobocy ToMouKYYe Ha-
auganar: « Kaneibniia KeaTHprid 6epreH 3IeKTPOHAYHE HAIIBI CYMMACE]
OKHCTEHAHPIHY KOMIYI aiaral ajlekTpoHEJopro fapadap Doaymy KepeKs.
Bepren (-) sana koumyn (+) ajirad 9IeKTPOHAODP YMYH 3H KHYHHE OPTOK
BOJIYHYYHYHY Taall, dIeKTPOHAYK BajlaHe TY3YY/[OH KHIHH MKallbl peak-
LHAHBI TEHA00 0Hol 6010T. PeaklHAHLl TEH00HY TOMOHKY HPETTYYIYKTO
AYPIY3roH Jypyc:

1. Peakumsara qeiiMiiky aHa anfiad Kuitng naiina Goaros 6HpuEK-
Menepaers ap GHp 2MEeMEHTTHH OKMCTEHYY JapasxallapblH HOTopyaa
KOPCOTYATreH IKMalapasl najijanadsil, TYVpa aHEIKTO00.

2. OxHcTeRYyY fapaskaiaphid 63ropTKOH NIeMeHTTepH — KaabbbiHa
KEATHPTHYTEDIH HAHA OKMCTEHIHPIITITED/IN 63YHYO TeHAeMeHIH aI/Ibl-
Ha Geayn :xasragfad Kuiue O] arapibl aHEIKTOONO TOMOHKY 3DEKEHH
nafifasanyy eHraitnyy. Mucaaer, 2Cu” + 0% = 2Cu™0*

a) (—) 6enrncy, 6. a. KANBIOEIHA KeITHPIHYTH AHLIKTOOIO, JIeMeHTTHH
pearIMALAH KHHMEKHE OKHCTeRYY Japaskackl KAHYAra JoHoiico, omloHEY0
CaH KOKJAT:

Cu® - 2¢ = Cu*?

6) (+), 6. a. OKMCTEHANPrIYTH AHBIKTOOM0, 3MEMEHTTHH peakINAlaH
KHAHEKH OKHMCTEHYY Japaskack! KaHYara KH4upeiice omoRY0 caH KOWJIAT:

0"+ 2% =07*

B) KaaslfblHa KenTUprud Gepred aJIeKTPOHIOP OKHCTEHIHPIHY KO-
IV AJIraH 31eKTPOHIOPAVHE cyMManaps! Gapadap Gomymy yuyH 9KH can-
JIBIH 5H KHYHHE 0PTOK OOYHYYHYCYH Taam, anekTponavk 6ananc Tysebyas:

Cu’— 2% =Cu* | 2 i 2 KaasiOBIHA KeNTHPriuy
0y +4e =207 | 4 1 oKHCTeHAMPTHY

JHoropyaa KOPCOTYITOH JperKeIC) TYVPA ATKAPLUITAHAAN KMITHH raga
JRANIE] PEAKIIHAREL TEHAINOUS Kepek.

DierTpoRAVE OaMaHCTAH KHIMHKH KeINN YbKKaH Koa(duuuenT-
TepAN PeaKIuATa HeilWH KAHA KMAHH THeIIeayy 3JIeMeHTTHH acThiHa
KOOV #eTHmTYy GosoT:

2Cu + 0, = 2Cu0

OKKP Tenjioonyn MpeTH:

1. Kanednigna KeaTHpriy dana oKMCTeHIHPrHT;
2. OKKP warsuunarai MeTUIAAp;

3. Kuenora KanAslKTapsl;

4. Hanne! CYyTeK;

5. Bapabik KEMMKBLITEH.



§ 2. DAeKTp TOry KaHA XHMHAJLIK PeaKIHAIaPIBLIH
cebenTepr. DIEKTP-XHMHA

IRERMP-XUMUA XUMUARK IHEPZURKBLI ILEKMP INEPZURCHNA dil-
AATBLULLLL HEANG FAEKTRD IHePIUACHHBIN XUMUANLbLE CURMe3de0d0 KO-
donyaywyn okymyy Ly GuILKALBE TUMLANGLH Gon p2y. DIeRTD-XKHMH -
HBEIH TEOPHANBIK HEIH3HH OKHCTEHYY-KANbIGBINA Kelyy PeakInsaIapsl Ty3eT.

Bus Mmypaare! rnaBaja MeTagnap Hern3uHeH KaaslfbIHa KeaTup-
HYTEP — IEKTPOHAOPYH OepHIl ;xubepyyre, ai aMH MeTail aMecTep
OKMCTEHAMPIHUTED — DNEKTPOHAODAY KOIIYII AAVYIa HeHJeMAYY fen Hea-
rusen eTkerldya. Bupok MeraiijapiskskaHa cYYTeKTH 63apa cajbli-
ThIpeak GHpH OKHHUMCHEE Kaparasja KaJasl0bIHA KeITHPIHY, 9KHHYHCH
OKHCTeRAHPrHY Gonyn caganar. Hermauaen alesTp-XxAMHEANBIE Hpolecc-
TEp cyyTex MeHeH GHpre MeTaXaAapAbH oprocyigarst OKKP meruzmage
HYPOT.

DeKTP-XMMUANLIK [IPONECCTHH MAHBIABIH TYIIYHYY MAKCATLIHIA CYY-
ra MATBIPEUITAH MeTa/LI [IACTHHKACKIHEIH YCTYHKY GeTHHAerH apyy Hpo-
neccHHe KoHYT bypanel. Kangait rana merann GonbocyH cyyHYE yionayy
MOJEKYIACKIHLIN TAACHPAHECH DPHIT, 9PHTMere METaI/IBIH THAPATTALL-
KaH HOHAODY TYPYHA® 6Te famraiiT.

AXTHBAYY METANIAap YUIYH:

Me + mH,0 — ne” 2 [Me(H,0)m]"" - oxucrenyy
AKTHBIYYIYTY HA4ap MeTAJIIAAp YIYH:
Me + mH,0 + ne” 2 [Me(H,O)m] " — xansibeina Kemyy

Bamxaua alfiTkanfa aKTHBIYY META/IABIE CBIPTKEL GETH rugpaTa-
LUHATAHTAH HOHTO CANMBIITRIPMALYY (—), A 3MH AKTHBIYY 5Mec MeTalli-
Oapaelksl (+) sapagganein KanaT. ManneickiHaH MeTanIIapOBIH 3PYY
npoueccHn TokToTyy YuyH, Jle-lllaTense TpHEOUONHE BUIANLIK, MOTALI-
JIapABl ©3 TY3YHVH 3DUTMECHHE MATHIPHIIEIOEIS Kepek.

Oz MYIYHYHR IPUMMECURE MAMLDBAZAN «METAJI — TY3» CHCTE-
MACBHIH 3JIEKTPO/ e ralLBaNHKANBIK #MADPBIM 3JICMENT JIeI aATamar.

MeTann MeHeR SpHTMEHMH YeKTelIKeH GeTHH/E KoL 3/CKTPARK KaT-
Map naiipa 6onor (7.1-cypet).

MeTanamble ceIPTELL GETH MEHEH 3PHTMEHIH OPTOCYHATET OH HAHA
Tepe 3apAAAAPALIH AlibIpMAckl — aAeKTPOIVE NOTeHIMAI flell aTazaT, an
Heperun TeHfeMecy apEBLIYY TYIOHTYAAT:

RT
o =gp"+ FI"C' (7.1)

MBIH[A 0 — 2JeKTPOMAYK IIOTCHIIHAA, ¢"— cTAHAAPTTHIK JIEKTPOANVE
noTednuan, R-raz Typykryyayry, T — abcomiorTyr Temmepatypa
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1. 1-cypar. MeTannuii coipTkb BETUHOEMM KO 3NEKTPNNK KaTMap:
) —akTuEfyy meTann; 6) — Havap akTHBOYY MeTann,

K (T =273 + tC), ¥~ dapapeil canbi, i1 — MeTALT HOEYHYE 3apaisi, C —
METAJN HOHYHVH KoHlIeHTpanusace: O = [Me™].

drepsie HATYPATARIK TorapadMane! (In) osayk norapudivara (lg) ait-
JNAHABIPEII, TYPYKTYY YOHAYKTapjs! ¢ = const yMypyHia opayHa Koiicok,
anga HepaeTnn xoHoKeNeTYINeH TeHAeMecH ATsIHAT:

T o
=0T n

NeRTPOAIYE MOTeHIHANILIE ¢ — abCo/IOTTYK MAAHHCHH 01406 Kil-
HBIH, 4HBI CTANJAAPTTHIR DNEKTPOAIVE MOTeRIHAN ¢ apKBUIVY acelTen 95l-
rapyyra bIHraiayy. An ydyH oH OHpHHYH METAUIIAPABH CTAHAAPTTHIK
AMEKTPOAYE NOTeHIHAIAADBIH TakPhUida Macall, aHLIKTAN YLICBIHAT.

1gC (7.2)

0”30, <+ AHLIKTOO YUYH KoRmenTpamuazapsl C =1 zawxa/a Gonron
IPUTMeNepPIHE MATHIPEUITAH MEeTa/LI 3NeKTPOAY MCHCH CTARJAPTTEIK CYYTeK
SMEKTPOAYHYH OPTOCYHAH TaTbBAHMKANLIK SJeMEHT ¥ACAN, AHBIH AJICKTP
KBIIMBUIIATKEM KYYYH YeHeier.

MeTananapablH CTAHIADTTHIK SJeKTPOUIVE MOTeHIEAIAADEL 0 4%y, 7,
t=25C, [Me"] = 1 29x6/ Gonron yHypaa CTAHAAPTITAIK CYYTEKTHE HIeK-
TPOJI MEHEeH TY3YJATOH MalbBaHUKAILIK D1eMeHTTHH NeKTP KbIHMBLILAT-
KBIY KYYYH HeHOO ApKBITYY TYWETY.IAT (7.2-cyper).

Kanpait rana raasBanuKaibIK 3neMeHT 6oaBocyH aHbIH JIEKTp Khiil-
MBIIIATKBIY Kyqy E TeMOHKY TeH/leMe apKeliIyy TYIOHTYIAT:

(+) =5 (- =
E= {PMe"gMe'" ‘pMc",n’l\I("" (7.3)

Arepae [ Me ] =1 moanv/a, [H'] =1 xoxs/a Bonco, anpa
E = ¢"%+) - 0”(-) Gonor. Bamkaya afiTkan/ia ra sBaHHKAIBIK 27CMEHT-
THH 3JIEKTP KbIMMBUIZATKEY KYUY MeTajUilapAbil CTARAAPTTHIK 2JeK-
TPOAAVK NoTeHIHaNAapsiHa bapabap Goayn kanar. Ymyejgal skenep-
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H,80,
[H]=1r-meuin

H
-,

7.2-cypet. CTaHgapTTbIK aNeKTpoayk NoTeHLyManasl aHbiKToo4y
ranbBaHuKanbik NeMeHT.

0
MeHTAJBIK BIKMA MEHCH AHBIKTAJITAH tPMccl,fMe"" 93apa CANBIITRIPCAK

e anapisl MaaRHCcHHE Mapallla TOMOHTOH Oropy Kapail skaframTeip-
cak, Buare Geariryy Meraangapasts (H.H. Bexeros aHsIKTATaH) 9MEKTP-
XHMHANBIK Y6IHANYY KaTapblH anadss,

§ 3. Merannmapiasii 3MeKTP-XMMHAILIK 4YBIHAIYY
KaTapsl

«———— KanesifblHa KeATHPrEy
Me: Li, K, Na, Mg, Al, Zn, Fe, Pb(H) Cu, Ag, Pt, Au
o% B -3,02, -2,71 -1,67 -0,76 0,0 +0,34 +1,50
OKHCTEHAHPrHY ———————3
Merannjapasle a1eKTP-XHMHANLIK YBIHANYY KaTapsiHAH GHp Heve
HATHIHMa KeJMI 96IraT.
Bupnmyn paTeiiizga; MeTAU/IBH CTAHAADTTHE TOTeHIHANR! KaHYa-
JIBIK Tepc Maanuae fosco, KaNTAaHTAPEIHA CANBIIITRIPMAIYY, 471 OLI0HY0-
VK KaNblfblHa KeITHPrHY GoMyI CaBANAaT.
ANABIHKEL KATapAarsl MeTA/I 03YHOH KHiHHKIIepHE GUpUKMee-
PHHEH cYpYI 4sITapa ajaT:
+2
Mg®+ ZnCl, = Mg™*Cl, + Zn"
Mg"— 2e— Mg™? KAJBIOBIHA KeNTHPruy
Znt+ 2e — Zn° OKHCTeHAHPrHY
Vinyn KepieH MeTaijapable aKTHEAYYIYTY MEHeH INeKTP-XIHMHA-
JIBIK KAaTapblH CANBIIITRIPBIN, ajapfars! aiibpMavbLIBIKTADEIHA TOKTO-
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ayn eteny. Mypaa skuuqn raasaja OeJrnaedreHnei MeTaIIIapablH K-
THBAYYIYTY anap/ibin IeKTPoOHA0PAY Gepii kubepyy AOHIOMIYYTYKTOPYHS
apama aubKTaAran. Mearna GolHYA AKTHBIYYIYE BHP 3IeKTPOHIY
GepyYYro :OHIOMIYY METAJIrA, aHAAH KHIIHHKHCH — 5KM, aHAH YU 3JeKT-
poEAOpAY Gepyydy ajleMeHTTepre THEIIeayy Boiarom:

Na « Mg « Al

An sy rpynna GooHYa AKTHEAYYIYK ATOMAVE PagHycTapAkii YoHo-
OLIYHA Kapama 6007 Jell JajiuijereHona:

Cs ¢« Pb+«— K« Na« Li

Byn kaTtapra Kea skyryprcek AuTiiified HaTpuil, aian xKaami ax-
THBAYY GoaMoK. A 9MH METAANAAPABIH 3MeKTP-XHMHAABK YHIHATYY Ka-
TapbIHAa JUTHI 9H KYUTYY Raasifelia KeJITHPIHYTHH POJYH aTKapar.
JeMer, MeTaNIAapiLIH AKTHBAYYAYTYH, alap/siH aTeKTP-XIMAAIBIK Ka-
TAPAArkl AKTHBAYYIYTYHOH albIpMajan aHaiuajsee wepex. Meranamap-
JBIH DACKTP-XHMBANLIK AKTHBAYYIYK KaTADLIHAA MeTaLI/IapAblE AHaaH
raHa 3MeKTPoHAOPAY Gepyy *OHAOMAYYIYETOpY dMec, ajlapisii cTaRJapT-
THIK 2NEKTPOAYK NOTEHIIHANAADEIHEIH MaaHHIePH 3CKe AJIBIHAT.

DM HATBITRA: CYYTeKKe YeltHHKN Tepe NoTeHNHaIayy MeTall-
Aap CYYTeKKe CalBILITRIPMANyy KaiblGblHA KeATupruurep. Asnapibin
axrusayyrepy (Na,K) cyyTekTHE HOHYHYH KOHIEHTPALUACE! 6TO TOMOH
CYVHYH KYPaMBIHAH CYYTEKTH CYDPYII HbITAPAPBIH MaKkmibt Gunedna. Ax-
THBAYYJIYKTOPY CAMBINTHPMAAYVY HAYAPLIPAAKTADE] KHCNOTAIARIAAH VY-
TeKTH CYPYII HbITADA AJIBIIIAT:

Zn"+ 2H'Cl" = Zn**Cl, + H.°
Zn°— 2e-— Zn*? KaJApIObIHA KeNTHPrEY
2H°+ 2 — HP OKHCTeHIHPIHY
Yayruy HaTRIH®A: CYYTEKTEH KHITHE MaNTalKal MeTaIJIgap cyy-

TeRTH GHPUKMeTepHHed CYPYI ¥hirapa atbiiiaiir.
Cu + HCI

Cyyrexten kuitnakE Cu, Ag, Pt, Au MeTanngap KoHIeHTPaHATA-
PEL AOTOPY 30T, KYKYPT KHcIoTalapeldga apuiit, 6Hpox cyYYTeKTH cypyn
unirapa aasunnaiiT. MeIHIA MeTAIIIAD CYYTEKKe IMeC, MeTAIT IMECTep-
re CAJBIITEIPMANTYY KajbIfbINa KeATHpriaurep Goayn cananar.

Hernanied KOHIEHTPalHfAck oropy GONTOH A30T JKAHA KYRYPT
KHCAOTANAPL MeHeH MeTAJAJap peakIHAJANIKAHAA DY Ka4aH cyyTrex
BonyHyn YBIKIANT, MeTA/UIAAPALIH AKTHBAYYIYIYHO JKapalila MeTalL1 aMec-
Tep TePeHHPIsK KanelOhIHA KeTHIIH MYMKYH:

&
Pb®+ H.SO, = Pb’*80,+ §*'0, + H,0
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Pb®- 2¢ — Pb*? | KaiblGbIHA KeJTHPIHY

S*t4 2e- — 3 S| OKHCTeHIHPrird

<6
4Mg"+ 5H, 80, = 4AMg*B80, + H 8+ 4H,0
Mg~ 2e- —— Mg*? | 4 KaneIOLIHAG KeATHPTHY
8%+ 8B — 87| 1 OKHCTeHHPriHY

DMeKTPOLIVE HOTeHIINANALIE eM90My KAHYAIBE KHUMHE Tepe cax
Gonco, an BenykueHYH KalbBEIHA KeATHPIHY AaKTHEAYYIYTY OIIOHYO 30~
ropy Gonor. Mucanra dirop MeHeH CYYTEKTHH 2/ICKTPORAY KOUIYII AJIBIIL,
Tepe HOH Naiia KeUITAHAATEL HOPMAIAYY 3AEKTPOUIYE NOTEHITHAN 1A PhIH

(E”) cansnuTeIpsin Kepoay:
F,+ 2¢- — 2F E'= +2,85 B
H° + 2¢ — 2H E'=-2,23 B

Hemex, F, MOTeKYIACE KYUTYY OKMCTEHAHPIHHY, AT 3ME H“H — KYYTYY

KansibbIBA KelTHPIHY.

§ 4. TanpBanNKAJBIE DIEMEHTTED, AKKyMYIATOPIOPIYIL
HIITOO TPHHITHOH

XUMHANLIE HEPrUAHL] JICKTP JHePIHACKIHA aliIanEDPYYIY 9KH
MEKTPOANOH TYPraH CHETEMAa FansBAHHKANLIK e aJeKTD-XHMHATEIK
3JIeMEHT JIeN aTajJaT. JKH aMeKTPOANY TYIOK YBIHKEIPra TYTAIITHIPranna
ap fupunpe 613 HOrOPYAA TANJATAH XMMHANLIK PeaKIHANAD YDaT ga
aH/ia GeJIYHIOH SEePrHA 51eKTp JHePrEACkIHA altnanaT. Muiaaait anexTp-
XHMHANLIK #apbiM 3eMeBTTerH XUMHAIBIE PeakIHAHLIH TONYE TeHIe-
MECH 3KH 3MeKTPOJ0rY PeakHaIap-
ABLH CYyMMACBIHAH TYpaTt. [anpeaninka-
JILIK 3JIeMEHTTe CHIPTKBI MaHa HYKH
YBIHALIP G0J10T. CRIPTKEI YLODKEID J/IEK-
TPOAIOPAY TYTAIITEIPIAH 36IM 6TKOPIYH,
471 3MH HYKH YbIHAKBID DIeKTPOIITTHE
apuTMect. Mucan KaTapsisja o3 Tysga-
PHIHBIH ADHTMECHHE MATBIPBUINAH #ed
MeHeH [IHHKTeH JafpAaIral raibBaiH-
Kaiblk aMeMeHTTH Kapan Kepeiy (7.3-
cypor).

Bup cTakansa e Tyayayu spuTMe-
CHHE MATBIPLUINAH IMHK, SKHHYI CTa-
KaH/A 63 TY3YHYH IPHTMECHHE MATBIPhUI- 7.3-cypert. Januan-AkobuHrH rans-
TaH Y3 AMeKTPOIOPY KAlTAIITEIPBLT-  BaHUKAMNLIK ANEMEHTUHUH CXeMACH.
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TaH. JKH SPHTME KATHIT XIOPH/IH MeHeH TOATYDPYITaH aifHeK TyTYKY0 apKeUIyy
TYTAINTEIPLUNAH (MYKH ShIHABIP). CHIPTREL HhIHAKLIP TYTAIITRIPELIAD 3aMAT
IEHE MUIACTHHKACLL SPHI, IHHK HoHjopy (Zn"—Zn'"+2e) apurMere etor,
7Ke3 HOHAOPY Hed miIacTHHKackiRa fomyryn (Cu**+2e —»Cu”) yore Garmratir.
Llusk-sxeanes Kypanran raThBAHHKATBIR JICMeHTTH TOMEHKY cXeMa TYPYH/®
JRABBIIIAT:

(=) Zn°|Zn"? | [KCl| | Cut [Cu® (+)

Hiuroo npwaimdn:

) MIHK TY3YHYH 9PHTMECHHE MATEIPLUITAH FaTbBAHKKATEIK Haphiy
3IeMEeHTTerH IPOLece TOMOHKY Peakiiid MeHeH TYOHTVIaT:

Zn’-2e — Zn"* e Zn"/ Zn"! noTennmanst najiga Goxor.

0) #e3 TY3YHYH 9PUTMECHHE MATLIPLUITAH FalsBAHRKATBIE KAPHIM
2JIEMEATTErH NPOUECC TOMBHKY PeaKINA MEHEH KOPCOTYI0T,

Cu*?+ Ze- —— Cu® se Cu'?/ Cu” ajinanar.

B) FAfibBaHHKANMEK AJeMeHTTHH OPTOCYHIAATHL 9KH THK ChIaBIK ( | | )]
IHHE MEHEH #e3 3apeIM dNeMeHTTeps ONpH-GHPH MeHeH 31eKTPONTHTH
bap aitiex TYTYK MeHeH TYTalITHIPLIATAHEIN DARHAAIT. Bya peawuua-
HBIH HYPYLIY MEHEH HUKE YBIHMKLID D0I0HYA 3Kea CYIbgaThIHbIE 3pIHTME-
CHHeH MUHKTE Kapail cyasdar sorgop TuddyauanameImar fa, QHHKTHH
HOHAODY MeHEeH UHHK cyNhpaTEIHLIH apATMECHE Najina Keinar. Danssa-
HHKAJIBIK 2tapPBIM 2JIeMEHTTepe AYDIOH PPaKIHANAPIBIH CYMMATEIK TeH-
ACMECH OPYH WIMAITYY PEAKIHACH CHIAKTYY:

+2 -2
Zn" + CuS0, = Cu” + ZnS0,
Peaknmnaga uHK KanbiGbIHA KEATHPIM, 471 9MH 5Ke3 ORHCTeHAND-
THY DOJYH ATKAPraHIBITE! AKLIH KOPYHYI TYPAar.
lanpBaHHKEATEIK MEMEHTTHH JTEKTD KLIIMBLIIaTKEDL wyuy D9K o
#aHA Tepc NOTeHNMANAapALE afisipMackiia GapaBap:

9KK = ¢ ~ ¢ 6. a. DKK = 0l Lo~ 0bh 0

ARRYMYJAATOPIOP, aJapPIbiH HIITOO TPHHIHGIL

Fanppannkaneik anementrepaus DKKym KebeliTyy yuyH anap-
ABIH OHp TOBYE yAaanamm TYTaUITHIPEIN GaTapesnapisl ajBIIIAT.
IeKTp TOry cApNTANraRaH KRitMH Kaiipaganr Tok bepun wmten KeTyyuy
Barapesanap AKKYMYJIATOPAOD AeN aTanar.

AKKYMYJI#TO0pa0p, MHCAT KATaphi KOPTOMYAAAH Macairas
AKKYMVIATOPAVH HIOTOO OPHHIHGHH Kapan Kopeiay. AKKYMYJIATop Ko
Maiijia TelMKTepH 6ap SKH KOPTrOMYH INACTHHEKACHIHAH TypaT. AJ oM
Maiija rempkTep PbO non skacanral macra Meen Toatypyaym 30% ryy
KYKYPT KHCIOTACKIHBIH 3PHTMECHHE CAJTBIHTAH BoltoT. AKKYyMyaaTopay
HINTETYY Y9YH OHPHHYH HPEeTTe aHLl 3APAANAN A1YY KepeK.
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ABKYMYyJIATODPAY Sapsyieo. AKKYMYIATODAYH G0l KONOHKANADEIHA
KYKYDPT KHCIOTACHIHEIH SPHTMeCHH KyHra Meariije, Tea ale TOMOHKY
PpeaxiiA JKYpoT:

PbO + H, SO, = PbSO, + H,0

Harsliaga KOprolllye IIACTHHKANAPEL HAYap apyYTy PbSO, menen
KAMTANBI KajaT. AHJaH KHANE OacTHERATapAs cTaBHIR3ATOP APKBL-
JIVY TYPAKTYY TOKKO TYTAMITHIPatLIs.

Karoano kanslObIHA KedYy MPOIeccH *KYpeT:

[-| PbSO, + 2e” = Pb’+ S0~ E'=-0,36 B

AHono OKACTEHYY IPONecCH MYPOT:

|+] PbSO, - 2e” + 2H,0 = PbO, + 4H™ + 507 °=+1,68 B

§ 5. DnexTPOIN3 HKAHA AHBIH KOJLIOHYIVILY

dapageit 3aKoHIOPY

Saexmponrum apruayy arexmp mozy emiende arexmpoddopdo
HYpzoN OKUCTENyY Wana Kaawfeiid Keay) npoyeccmepy JNeKTPOIN3
Iem aTamar. DNeKTPONH3AH MeKTPONHIEDIVH MAPAAMBEl APKBLIYY
Ayprysywer (7.4-cypert).

DAeKTPONHTTHE PUTMECHHE MATHIPBIITAH SIEKTPOLAOPIY TOKTYH Oy-
JIATHI MEHCH TYTAIUTEIPIAHA AHIATE] 0H HOHI0D KATOAT, TEDC HOHAOP AHOATO
JKBUIBIIIAT, AJap 21eKTPOAro seTKeH e 3apAIapsIH ¥oroTYI, 3PUTMeAeH
DONMYHYIIIOT #e 033apa apaKeTTeHHIIHII, 3IeKTPONH3AHNH SKHHTHITHK — OKHC-

7.4-cypet. 3nekTponn3gp cXxeMachl.
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TeHYY-KANBIOEIHA KeYY PeaKIAIapsHbIH TPOAVKTYIAphIH Naiila KbUIbIIAT,
Hernsnien 37eKTpo/Ma afekTPOANTTHE BAMKEIN IPHTeHIErH JKe CYYIars
IPUTMECHHICTH TpoIeceTepAeH KeeKHH ABIpMalafar,

3aTTapibid BAJKEII A PUTeHACTH JICKTPOTNIN

Arairas npomeccke cyy KOMIYIGaragibIKTaH MeTALapALHE KaTkl-
ObIHA KETUINH AHLIH 2TeKTP-XHMHANBIK YBHANYY KATapLIHAArL] OPAVHA
Kkeakaparasl amec. Kangait rana smexTponnt Gon6ocyH KAaToLI0 MeTaLl-
nap kaabtfeiia Keter. Mucansr,

MgCl, 2 Mg** + 2CI°
Karogno /—/ « Mg*, Mg**+ 2e = Mg" — kaanbblHa Keaau.
Anoggo / + / « 2Cl7, 2C1 - 2e” = cld ORHCTeHIH.

DKM peakIMAHLIH TEHIEMECHH KOUIYII #A3CAK, A MHEHIBIHTLIKTO0Y

TeHAeMeRH anabbla:
Mgclz INERTPONHI Mg’ + CIH‘I

OxuHYA Mucan katapsi: Na,SO, 2 2Na"+ 802~

Karogmo / — / « 2Na”, 2Na” + 2¢” = 2Na" - xansiGrina Kengm.

Anoano /+/ S{J_’1 , 2807 — 4o = 280, + 0, - oxuerensu.

FKpiitsinThiKTOOMY Tetjeme 4Na® + 2807 = 4Na"+ 280,+0," gen
MAILLIAT.

3aTTapIBIE CYYAATBI APUTMEIEDHHMH JTCKTPOINIH

Byn yuypaa cyyEyE gucconsanuscsis H O 2 H' + OH scxe anyy
3apell. DMeKTp TOTYHYH TanaacklHAa KATONAY Keoagell MeTANIALE oH
nougopy Me' sxana cyyrexrus H® (H O) nony, anoare Gonco xuciora
KaaabikTapsl, Taza OH™ (H,0) seuisiunar. DnexTPoAro sKeTHeH Mearnl-
fle, SHEepPrHAHBL &3 TAJAN KLIIYYYY, KATOMIVE *aHa aHOQIYK [IpoleccTep
OGUPHHYH MYpeT.

Karognyx npouecerep. Katomio saerTp-XxnMUAABIE cHCTEMARBIH
ANeKTPOAAYE MOTeHIIHAJAADE] Aoropy GoJT0H OKHCTelrel dopMatapsl
GUpHHYN KaablObiHa Keaniner. OMoHAVKTAH 2JeKTPOJIHTTepARE cyyaa-
I'bl APUTMENEPHHHUH JMEKTPOIN3 Me3THIARHIe AKTHBYY MeTAILIAPTa Ka-
paraiia GHPIHYM HPeTTe HellTPAIAYY KAHA MIeTouTyy Yeiipege cyyrex
KaJLIOBINA KEJAeT:

2H,0 + 2e- = H{+ 20H-  (2H +2e=H))

Anogayk npoueccrep. AHojo GUPHEYE HpeTTe AIeKTPOAAVE Ho-
TeHIHANLAPE KHUnHe G0MT0H 31eKTP-XHMHANBIK CHCTEMAHEIH KANLIGL-
HA KelreH dopManapel okHcTeHeT. MBIHIaH GallKa a/eKTPOINE IPoIEC-
cumne anof Gonyn Macairad 3aTTAp JATE OKHCTEHMI KeTePHH JCKe all-
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raneifeia sapsln. OIMOHAYKTAH aHOJAVE NpolleccTeD/Iery ek TPoIH3IH
ARTHBIYY AHOALOTY aHa MHepTTYY aHoafory (rpadmr, naatuma) gen
AKMTe OOV OKYTaHBIOLI3 LIHTARYY.

dapaneit sakongopy. I. Inexmponus wesunde arviizan Iommotn
Maceacsl, CUCTEMI APEBLAYY ORUKON IEKMP MOZYNYH CANNA MY3 npo-
nopyuAIauL

m=K@ (7.4)

Orepjie 9JeKTp TOTVHYH CAHBIH KYJIOH apKBLIVY TYOHTCak @ = It,
agga m = KIt, K - snexTp-XuMuaislk KoadduuuerT, [ — TOK KydY, 7 —
VOAKBIT. )

2. Bupdei aae candazu aaexmp mozy, ap fawxa 3AeKmpotummep-
AUN IPUMMECUHEN, O3FHYH XUMUAALK IKAUSATEHMUKE MY3 APONOPULA-
Jaaw Gonzon Maccadazul 3ammuti canui Goayn Yuzapan.

DEHHYA 3aK0H/0H MEIHAA Jered HATHIHKA KeJHI ¥bIraT: 1 r-sks.
3aTTh! Bosyn ustrapsin yuye 9,67 - 107 K amextp tory symmanar. Omen-
THIT, 31eKTP-XHMHEAIBIK TYPYKTYVIVKTYE MAAHMCHE Taall alryyra Golor.

BaTTHIH AAEKTP-XHMHAILIK SKBHBAIEHTH e TYDYKTYVIYTY Jell aJIeK-
Tpoaus yuvpyuaa 1 K aieKTp TOrYHVH TAaacHpH acThIHAA JIeKTPOIH3AEH
BOIYHYN YBIKKAH 3aTThIH MACCACHIH afiTabbIa.

9.65:10" ———1 z-axe.
1 KyioH iid
K = z-3ica.: 9,65 - 107

Anpiaras K MaaHHCHH TeHJeMere Kooll, BelyHYN YEIKKAH 3aTThIH

MaccachlH Tababbis, m =z-axe : 9,65 - 107- 1 - ¢ e

a
m= 2t (7.5)

NI 2-mucan: e Toayk eyl aneim yays 8 ke ses cyabdars-
HBEIH 3pHTMecH apkblayy, kydy 9,65 A GonroH TorTy Kanda yOakbITKa
Jeiipe eTKepyy Keper?
Ywzapyy:  a) 7~ IK6.pysp, = 160:2 = 80 2.
6) 160 2 _ 64 2
BO0OO 2 x2, x=23200:

Baukaua aiitkanga GeTyRYI YBITYYHY #esgun Maccacsl = 3200 2 Go-
AYIIL Kepek.

L
ar

]
B) m = ?H' T = = (3200 - 9,65 107) : (80 - 9,65) = 4 - 10% c.
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§ 6. Koppoans, anrin TYpaepy xaHa Maanuci

Cupmiw woiupenyn maacupu acmunda smemarndan sacarzan oy
romdapdoi dam Gacein Gyayaywy xe Gawra sammapdvin 03 ardvnva
axcoipauitt Kopposus jen atagar. Koppoaus npomecen okueremyy-Kas-
GBIHA Keayy peakIMACKIHEIE GHP TYDY.

Koppoaus xusMuanbk (razjapgarsl) sKaHa MICKTP-XHMHAIBIK
(anexTponuTrepaern) Goayn Genynor. XUMHANLK KOPPOIHA Jlell clc-
TeMajia 3MeKTp Tory naififa GoabocToR, cRIPTHEI Yolipejery rasaapasl
TAACHPH acThiHAa MeTALAAap/bii Gy3yayy nponeccun Tymynodya, aa-
Aapiarst METANIAADABIH KOPPOIMACEH, MHOTOPKY TeMIepaTypaia MeTauii-
Abte GeTHHAe cYYHYH Gyycy KoK Keaje xypor. Meingait xoppoausira
MCIITEPAHE apMaTypagapsl, MOTOPAYE MUKH DolyKYasopy, ras Tpy6u-
HAJAPBIHLIH KalakTapbl KHPeT.

XIMHATBIE KOPPOSHAHEIH HATHHKACKIHAL MeTATIAAPILIT OKCHIUIC-
pu maiifa Gosor. OmoAYKTAR MBIEAall apTTa HIITETHIYYYY TeTHKTep
kebyHue TeMIepaTypara TYpYKTYY 60AToH KoBaibT, HHKEID KVilManapel-
HaH, OeTH ANMMUHNIL, XPOM MeHeH KalTanran 6070TTopAoH Facanar.

DACKTP-XHMHAIBIK KOPPO3IUA. JAeKMP XUMURABIS KOPPOIUR den
anexmpoiummun weupocyndo, cucmenmada sxexmp mozy naida Goayy
Menen memanadun GyIyaywy aranar.

Mumaail KopposHATa HEIMAYY a6afa TYPrad MeTALIILH AaT Gackl-
LI, CYVEY GYVTa ainanaslpyyyy Kasangapibld, TAHKepIepani cyyra THii-
Tef KAOTANJAPEL aHa VY TYTYRTODYHYH Gy3yayuly Kaper. DinesTp-xiMi-
ABIK KOPPO3HA Me3rMIHIIe MeTalIlap cyyra apim, HOHLOPro axcuipaiiT
e MeTANIALIN CHIPTKEL DeTHH/le cyyra apuberes 1aT TONTOMOT.

Kanpait rana a1exTp-XMMHANLIK kopposua GonBocym, azap cyyaa
9PHN JKYPToH KBIMKBLITCKTHH, CYYTCKTHH HONJODYHYH TAGCHpH acTEIHAA
#yper. Byn ydypaa Metanngap okHCTEHET, 41 5MM KLMKBUITEK MeHel
CYYTEKTHH HoHA0pY Goco KAibBLIHA KeleT,

Ksrugsarertun xana cyyresrun nonynyn H* eyygars: asaiosnma
Ke T

Hefirpanayy #aHa KBIMKLLT Qoiipojo:

2H" +2e=H], 0 +4H" +4e'=H,0
Ilenouryy ueitpene: o2+ HO + de = 40H"
MeTananjisle, MECAIL] TEMAPANE okHcTenmin: Fe® —2¢- = Fo'?,

Fe® + 20H" = Fe(OH), , 4Fe(OH), + O, + 2H,0 = 4Fe(OH), -
TEMHPIHH JaThl.
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Mucan kaTapsl GOJOTTYH SJIEKTP-XMMHAIBIK KODPO3HACHIH Kapar
xoposty. BosloTToH sacairan 6yioMaapasii GeTH Kauanbik Terus bonrony
MeHen Haaphbl GUp oiijle-BUILIT cepreps Gomor. OmoHAYKTAH Gy Mep-
JIepANH KEMKEUITER MeHeH Daiinansist ap TYPAYY GOMroORIYKTAH, MeTAMLI-
7BIH TErH3 oMec GeTHHe MoTeHIHAIADIBIE afisipMacst naiina Gogor (7.5-

cypeT).

o fe)
2 .':e((fi_HJ'3 .2 aba
b Fe(OH), iy
+++4+4++ 2% - B e e e e o
Kkamod o e kamod
aHod

7.5-cypor. Temup KOPPOIMACHIHBIH CXEMACcE!,

Kriuksinrer a3 GaiilaneNIKal MeTA/UIIBIH MVHEYD OeTi Tepe sapaj-
IamBIn KagaT Aa (—) AHeMAAYH MIIETHE, A 3MH OHCO 3epiepH KEIYKbUI-
Tek MeHeH Aaiikiva xen GalinaneiniTa GoNTOHAYKTAH, KEIYKBUITER MeTALI-
[IBIH HOHAOPYH 83yHe Kobypoek Taprran Gonor, maTeiixana an GeTTep oH
FAPHAAATLIN (+), KATOLIYH MUICTHH ATKADBIN Kansmmnar. Memaak maprTa
aHOI0H KaTofay Kosjell a/leKTpOHJAODAVH OTYIY aHOAAYK afdHTUAHBIH
KOppo3HATA AYVIDAD GOMVIIVHA ATLII KelerT,

Karogao — O H,0 + 4e” = 40H"
Anoano — 2Fe" — 4e- = 2Fe™"

Harwiitxaga Fe'? + 20H = Fe(OH), naiina bosor, anfan apel Te-
Mup AaThiHA afinanar: 4Fe(0H), + 0,+ 2H,0 = 4Fe(OH), .

Kopposnansi siajaMALIrsEl METATIAATE! apaaMaiap, arMoche-
pajark! #aia 3pUTMelery Ty3gap, KAcioTanap . 6. GHpHEMeaep TaacHp
arumer. MHcansl TY3AyY AeHH3lep/e, OKeaHAAPAa MeTALASAPAL! TE3 faT
Bacar. Jrepje METAIABIH KYDAMBIH/A AHAH AKTHBAYYIYK MOHA0MY a3bl-
paak MeTa/1 Golco, MHACANBI, TEMHDP MeHeH es KaH[aibll Typragja,
TeMHPIN Te3Hpadk jaat Gacar. OUIOHAYKTAH Kep KBIPTHINIEIHAATEL, CYV-
AApOarsl, aTMochepaiars!, 3pUTMeler KOPE sutapaa Goarypbait VE
BIKMAIAPEIH HINTEI YLIIYY 076 3apLLI MILIeTTePAHE DHpH.

Koppoanane Goarypbait KOIOYHYH LIKMadapsl:
— XHMHANBIK MAKTal TYPYKTYY MeTALApALL TAHL00;
~ MeTaN/BIE GeTiH faT Gacyy/aH cAKTOOYY 3ATTAP MEHEH KanToo;

— KoppoanA Goayydy 4eiipeHY KBIMKBIITEKTeH apelITYY (feaspa-
HEAT00);

158



— JIEKTP-XHMHAIBIK BIKMATApALl Naftfladansin, Merant DeTHHE AaT-
TaH cakToouy oxcutep Al O, Zn0 . 6. MeHeH kanToo;

— uurubutopiopiy komyy NaNO, K Cr,0,, K.CrO , Na PO ;

— MeXaHHKaJdbIK BIKMa. Ap TYPAYY 6ok, nax . 6. gar GacTeipfoo-
4y 3aTTap MeHeH MeTaLAIapAslH DeTHH ChIPA00, KalToo . 0.

Kopposnansr Goarypbail, MeTauIapisl aablHANA 42T Bacy VA caK-
Tall KaJyy HIINHEHE 0TO YoH COMMaIIIK-9K0OHOMIKLIBIK Maaukcy dap.
Cefebn koppoansns! GonTypbail Kooy MeHer onKoao 613 MIITHORIOTOH
TOHHA MCTANNNAPALL YHOM 000 KeTnmredns. Koppoanara ayyvitap 6os-
TOH MeTINAapAbl Kafipa MINTETYYre HeTKeH KOoUIYMYa YnIrRIMAapIn
YHOMJIPII, aHEl afaM GATACKIHEIH COMMAALIK AlLTBIH MAKIILIPTYYIA HKYM-
o0 maiganyy.

Cypoonop miha kol

1. ONeMEeHTTHH OKMCTEHYY [apaMack KaHa aHkl aHbIKTOO.

4. 3nexTpouayk Banadc Tyayy bIKMANapbiHelH HEMark WapTTaps: kafceinap?

5. TomeHky TeHaemenepau:

Cu+HNO,—Cu(NO,) +NO+H,0 Zn+H,50,~ ZnSO,+H,8+H,0

3INEKTPOHIYK BanaHe LIKMACkIH KONACHYN TeHaerine.

6. ManbBaHMKan.Ik ANeMeHT ¥aHa aHbiH WUTEes NPUHUMGKH aiTein Beprane,

9. MeTannjapasiH KOPPOIUACH!, KOPPOIWAHLIH TYPNOPY MaHa KOPPOIMA Me-
HEH KaHTWN Kaplsl kypouyyro Gonat?

10. BrieKTPONN3 HKaHa aHbIH MaaHWUCHH TYLWYHAYPYn Beprune.

14. MetannnapablH 3NeKTP-XMMUANLIK YsiHANYY KaTapbiHbiH BalwbiHaars Li,
K metannaapeiH kaHtin anyyra Gonot?



[ XHMHHACHI
8 i CHCTEMAJIAIITBIPY Y

§ 1. XuMHAILIE 3JeMCHTTCPIHA KAPATHLIBINITA TAPKAILINILL,
ME3rHJJIHE CHCTeMAaJdaH ajarai opay

FRapaTsUIBILITE XAMHEAIbIK 3ACMEHTTEPANE TAPEAILIIIILI Bupaeit
saec. AsTap/Eii alipbIMAapE! 3KapaTELIBIIITA OPRUE A0aIbIHAA (KEIMKBLI-
Tek, a30T, KYKYDT, €3, KYMYII, aIThiH aHa niarnua #. 6.) Tapranca,
KOIUYIYE XHMIAIBIK 3JeMenTTep OHpHKMeNnep/IHH KYPaMblijia sep Kbip-
THIIBIEA KAPMAJIBIIT #YPYIeT. Jep KbiPTHIIIBIHAA XUMIAIBIK JIEMCHT-
Tep/NE TAPKAJIBIIIEIE, KAPMAJLLIL AYPYLIYHE OKYTa TYPraf MIHM FeOXH-
MU IWIHMHE Ap0 atanar. [eoXuMua MAMMEHAH TYOTONYIIYHO HaHa 0HYTY-
[IYH® 63 caNbMIaPEIH KOUIKOH COBETTHK OKYMYIITYYaap B.M.Bepuan-
cruit Meges A.E.PepcMaHIbiH OMIeKTEPH 30D.

Fep KBIPTEIIIBIN/A 9H Kol TADKATAH — KBMKBLITEK aNeMeHTH. A
sep KBIPTHIIBINAA (Maccackl Gowonua) 49% Tapaibin #yper. DKHHTH
OPYHAY KpeMmHitit DICMEHTH, Kep KHpTRInLnga 26% , yayHuyey antoMu-
it 7%, Temup 5%, xansmuit 4%, am oMp HaTpmif, Kanmit, Marsmit
sieMeHTTepHIHI ap 6HpH 2% KapMalisll skypeT. OueHrHn 8 aleMerT
sxep KeipreinsiasiE 97% ne tyaer. Kanran Gaap/sIK 3eMeHTTED a3 CaH-
n1a kapMansin, 3% xe el jkep KEIPTHINBIEAA Taprairas (8.1-cypor).

Kanwi 2%
Marsuia 2%

Cyytex 1%
Kanrangapel 2%

8.1-cypeT. XUMWANLIK 2NEMEHTTEpOWH KapaTeinkiwTa
Tap IWbIHBIH Anarp |
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XUMHANELIK alleMeHTTep Naifa KLUIraH A#eHeKeH 3aTTapabii Kacker-
Tepu GooHYA MeTALIIAp KaHa MeTanl aMecTep Goayn GemyHOT. IH CHIPTKEL
AO Kammail 27IeKTPOH MeHeH TONATYDYJATaHABITBIHA apama s, p. d, [
JMEeMEHTTEp /el WapTTyy ATaNBIIIAT.

Crimanran 6ailika HapAbIK MeTALIAAD KAMHMKN [IAPTTAa KaTYy, Me-
TAJLIJBIK MANTEIPAKTRIKKA 22, MBUIVYAYEK aHa 2IeKTP TOTYH KaKIIbl
BOTKOPYIIST, CEPIIITHY, ARPBIMAAPE MOPT Bosyulat.

AJl 5MHI MeTaLT 9MEeCTep, MeTALTiapAbIKEIHAN KACHeTTepIN KopcoTa
anBMUnaiT. AfpeIM MeTa/l aMecTep ras aaJBHIA (CYYTEK, KBIYKLLUITER,
agor, xjop, drop, reaunit ;. 6.), cyioxTape! na 6ap, an GpoM #aHa Karyy
abaNbIHAATEI METann aMecTepre: Hof, KYKYDPT, doctop, xemyp #. 6.
kuper. Merann aMecTep KEITYVAVETY, 31eKTP TOIYVH Hadap oTKepymer,
aftpriMapsl eTkepryd aMec. Karyy mMerann smMectep MopT, Tes TaJKasia-
HBIN Mailjla yaHyara eTer.

DneMeHTTEpIHH ME3rHIAHK CHCTEMACKIHEIH TOMOHKY MHarbiija aKH
14 XEMHANLIK 2IeMeHTTep/leH TYPraH KaTapiap Gepiired. AseIH BUpHH-
4y KaTaps! Hepuitgen Ce GAIITANBIN, JioTellit Lu aneMeHTH MeHeH adK-
Taltt. ByJ aneMeHTTeD MeariIInE TaGITHIAHBIH ANTHIHYE] ME3rHINHIe aK-
ran La menen rabamignn Hf apaneirsigaa safiraieln, BaledTTYYINTY,
KACHeTTepH JAHTAHTA OKiomi. Byn sjleMeHTTepAMH aTOMYHYH TY3yay-
OIYHAOrY AMeKTPOHAVE AeHI2a IHeIepHEIHE TONTYPY/IVIIVHEA Mapata f-aime-
MeHTTep e cefipek Kesflellyydy afeMeHTTep fen ataiar. AlapaTeiisinTa
JlaHTaH, HepHil jKaHa HeoJHM >Kep KBIPTHIINBIHAA (Maccacs: Goiomua)
0,001% xapManein xyper. MearmigHK cHCTeMAHBIH MeTHHYHN Me3r HIHH-
e OpYH anran akTHEU Ac skana pesepdopanit Rf anleMenTTepHHENE opTo-
cyHaars! 14 xEMHANBIE [-a/eMeHTTeH TYPran kaTapaa topuit T'n, nporak-
THEEA Pa mana ypas U keapemer. Kanrangaps! sacafiMa bIKMaIap Me-
HeH assiHAT, s-aneMenTTepre I skana [l rpynIasslE HerHary NoArPYIIACK-
HaH (KBlabll), a oMH d-aleMeHTTepH (Kor) ap OMp rpYNNaHBEIH KOIIYMYa
NOATPYNIIACEHAH OPYH AIBIITKAH. P-3TeMeHTTep Meari/IHK cHeTeMasia cap-
T'BIY TYC MEHEH 03reHMeI0HYIT KOPCOTYITOH.

§ 2. Merann smecrep, aaapasiH GHIHKA-XHMHAIBIK
KACHETTEPH, AJBIHBIIIL] JKAHA KOMIOHYIYILY

DileMeHTTepIHH Me3rHIIHK CHCTeMackl /A MeTANT dIMecTep p-aje-
MEHTTepJAHH APACEIHAH GepHINHiien acTaTKa Yeliul JHATOHANb KYPry3-
reHAe anLid oH KarslHja salramar., MeTanagapra calplnTEIprasaga
MeTajjl aMecTep as caHja.

Metasn aMecTep ap Kangail arperarrsik abanga Goxymar. I'aa aba-
NBIHAATEIAP — CYYTEK, KEIYKBIITEK, 430T, XJ0p, ()TOD aHA ACKLT I'ad-
nap. Cyok TYpyEAerycyHe GpoM, al sMH KaTyy abaijars! MeTanl sMec-
Tepre thocdop, KYRYpT, flof, KeMyprex, KpeMHui 3. 6. TaaHABIK.
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MeTann sMecTepAME OHY, #bITH aHA CYYIa IPHTHYTHTH, MLLIYY-
VK, 3MeKTP BTKOPry4TYry (Hauap eTKepeT e oTHe3belir), farknim
3pYY, CANBILTEIPMA MAccAJapsl ap bamka. Mucanst, drop, X70p, Gpom
sxaHa #oj Haxkta Merann smecTep. Kagumem maprra GTOpAYHE eHY
aYBIK AMEL, XJA0P Capreld allbUl. BpoM KEI3ELT KYPeH TycTery
CYIOKTYEK, HoJ MeTAJIJBIK KaJATLIpaKTHIKKA 22 GOJATOH KaTyy 3arT.
Bynap ranorengep gen atanat (Ty3 naiiga kslnyy<aynaap), 6apasix ramo-
reHAlep KECKMH JKBITTYY KAHA OPTAHHM3MIe (H3HONOIHANBIK Tepe
Taacup arHuer. Cyyaa spHIHYTHIH ap TYPAYY. PTOPAYH cyy/Aarsl apHT-
MecH anelEGafiT. An akTHBIYY GONrOHAVKTAH CYY MeHeH apaKeTTelInn
xeter. 20°Cje Gup kenem cyyra 2,3 Kenem Xjaop apuit. Caprerd-
JRAUTBLT TYCTOTY XA0p cyYcYH Daiifa keinar. Bup autp cyyra 3,5 2
GpoM apHilT, 3PETMEHHH 8HY KBI3BIN-KYPeH TycTe Goaym, Gpom cyycy
gen aranat. Hog eyyra xaparanja 6amka OpraHMKaIEIK SPHTKUYTED-
Ze sKaKIsl 3puilT (cnupr, 6enacs, 6ensny #. 6.). FanoreEgepaAnH Mose-
KYJIaJapsl VIOJICY3 KOBANEHTTHK GafnanslITAH Naiifa GoaroHAYKTaH
MOJIEKYIAJaphl YIONCY3 e a3 VIOAAyy GoNroH opraHMKAalblK 3PHTKIY-
Teple #aKbl 3PHAT.

Kyxypr THOTYY MeTaNT OMec caphl TYCTOTY KAaTyy 3aT. Bankeim apyy
remneparypacst 113°C, xaiiroo remmneparypace: 444,6°C, Cyyna apubefir,
OpraHMKaNkIK 3PHTKHYTepAe (cuupr, GeH3on kaHa 3hupge) a3 apHiT.
Teirerzgeirst p= 2,07 2/cu’, MBUIYYIYKTY aHa 3JeKTP TOTYE Hadap
eTkesoT. KykyprTys 6Hp kanda annoTponRANbIK TYD esrepryurepy Gap,
BICHITKAR/A anap 6upn GHpHHe OTYOD TYpar.

Asor ras abaneinja eHcya, MbITchlz Gosor. JpYY TeMmepaTypacs
—209,86°C, raitmoo Temmepartypacsl —195,8°C. Karyy abaneaga xpHc-
TANNABIK TOpYOCY MoJeKynaisik. Cyyaa Hadap apHiiT.

Mearunaux cucTeMana CoJfoH OHLY Kapail MeTann sMecTepIHH ATOM-
JAOPYHYH 3apajnapskl YOHOWOI, pafuycTaphl azadr. OLIOHIYKTAH MeTal-
Japra calbINTHIPrAHLA MEeTALI 3MeCTeDAUE ChIPTKE 9HEPreTHRANEIK JeH-
T33/Ler'H aNeKTPORACPAY TAPTYY KYTY 90H. AMpDEIKYa IKHHTH MaHa YIYHTY
Me3ruije alirakan MeTa/LT 3MecTepInE OKHCTeHAHDIHY KACHeTTepH
SHOTOPY.

Merann smecTep/JHH OKHCTEHAUPIHY KaCHETTEPH TOMOEKY TADTHITE
soTopyaiiT:

Si, B H, P, C,'S, I, N,,.CL 0, F,

—

MeTann aMecTep/iul HUHHEH KY4TYY OKHCTEHANDPrEY GTOpP, OMNOH-
AVKTaH METaap #aHa cyyTex QTop MeHeH KYMTYY apaKeTTeHHIIIET:

2Na” + F) — 2Na'F~

162




Hartpuil drropaio KATHMEH TeMIEpPaTyPaja e HapbIKTHH TaaCH P H-
Ae KyitoT. YIIy: peaknys CHIAKTYY KAMHIT, KOPIOUIYH KAHA TeMHp Jarst
JKAPBIKTHIH TAACHPH MeHEH KaJuMKH TeMIepaTypaa Kyitym, anapisiH ¢Gro-
PHAfepHHE naiifa keLnaT. Peakiins yuypyana drop cyYTEKTHE aTOMIODPYH
TAPTHIN a1aT. PTOP XHMHANLIK PeakiUa YIYDYHIA 63 3J1eKTpoiyH 6amka
XMMHATBIK 3JleMerTTepre Gepbeiit, Prop HakTa MeTAJLT 3Mec.

Kbraipuimex HakTa Metasu aMec. AJl XMMHATBIK DEAKIUA YIYPYHIa
83 3eKTPOHYH (Top aneMeHTHHe raHa Geper. Byn yuypoa KEMEBATER OH
OKHCTEHYY flapakachlH KepeeTyury sikTeiMan (OF,), Mbtana an KaneiGs-
Ha KeATHpru4 Gojo anar.

Kanran Gapibik MeTast sMecTep KaauGLIHA KeITHPIHY KacHeTTep-
re 33 Gostymar. Bysl KacHeT TOMOHKY 9/eMeHTTEDIHH KATAPLIHAA Khiy-
KEUITEKTEH KpeMHHIAN Keajell soropyaaiT.

0, CI, N,, J,, §, C, P, H,, B, Si

KemebplITekKe sianatia KafiTallkal XJI0p KEYKEUITER MeHeH TY310H-
TY3 Koy a anbair. Xnopays KEMKBLITEKTHE GHPHKMeTepH Kblifbip Typie
ANBIHAT:

cl;07%, c1’o;?, cli*o;?, ciyfo;?

Byxn GupnkMenepuE/e XI0p OH OKHCTEHYY AapaskacklH KOpeeTer.
A30T OTO JKOTODKY TeMIepaTypala Kb[NKbLITEK MEeHEeH APAKeTTe N -
WIKIT, KaJbeI0BIHA KeITHPIHY KacHeTTH KepeeTerT:

0 _
N} + 03 2%, 5N+202

A30TKO CANBITEIPraN/ia KEMKBUITER KYKYPT MeHeH Te3 apaKeTTe-

HHIET:
8+ 0 5 502

Byn KenTHpIIIreH PeakIHALA KYKYPT KaTbIObIHA KeATHDIHY KacHeTKe
33 BONYN KBIYKBUITEKKE 83 3eKTPOHYH GepHIl, KEIMKBLITEKTH KaasGeIHA
KelTHPAMH.

Kykypr Tepe aJIeKTPAYYIYTY 03YHYKYHOH TOMOH 2JIeMeHTTHE DJeK-
TPOHYH TAPThIN ajibill, OKHCTEHIMPruY KacHeTKe Ja 33 Gono amar. Ax
TOMOHKY peaklIHAfaH BalikanarT:

(1] :
HY + 8" pHys?

KDM‘{DTEK EBIMKBLITEK MEHCH ApPaKeTTEHHINKeHIe KaNkIDEIHA Kel-
THPI'HY KACHETTH KOpCeTe ajar:

e’ + oY criog?
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Ax hocthopAVE XUMBATLIK aKTHEAYYIYTY 2Koropy GorrorayxTan 40°C
TeMITEpaTYPala KEUKLUITER MeHeH apakeTTeHRIRN docdop (V) oxcraus
nafijia KBIJIAT:

U o +5 -2
4P + 50, = 2P,0;

A oMy Keissl docdop farsl KeMEsIITeR MeHer 260°C Temnepaty-
pajia apaxkertennme Ganrraiit. Jemex Kbi3sln docdop fa KATROEHA Kel-
THPrUY KacHeTHH KepCeTaT.

KBMKBUITEK CYYTeK MeHeH 9BIHOMETD alNapaTeIE/a NeKTP VIKYH-
OADBIHEIH TAACHPM MeHeH ApAKeTTeHHINWI, cYVHY malifa ksinat. Byn
peaKuMAa CYYTeK Aarkl KanbifblHA KeJTHPrEY KacHeTKe 33 GooT.

2H] + 03 . SNeRT] VERVEY yOHO®

Horopky TeMiepaTypajla KpeMHHHIHH aKTHBIYYJIYTY Oropyiaan,
KEIYKBIITER MeHeH apakeTTelnn, kpeManit (IV) oxcraus naija Keuiar.
si® + 0F —» 8i™03;?

Merann sMecTepAuH GHp TYPAYY aToMAopy GMpHrHn malifa KeLITaH
JKOHOKeI! 3aTTApEl MOJeKYAANBIK TYSyTymTe Gonymar, Tysyrymry Mome-
KyJaablk aMec DoNroH »KeHeKeH 3aTTapra KeMypTek, KpeMHHH x. 6.
Kuper. By MeTans aMecTepAMHE KPHCTALIALIK TOPYOCY aTOMAYE. AToM-
AVEK KPUCTAIUIALIK TOPYOJOH TYPraH 3ATTAp #OropKY TeMIepaTypajia spu-
oIeT KaHa eTe Katyy Goaymiat.

FHerexell 3aTTapbl MOJEKYIAMBIK TYSYAYIITOrY 3arrapra: ¢rop, Kerd-
KBLITEK, Xjop, GpoM, a3oT, HOL jKaHA KYKYDT KHMpeT. Bylapisla katyy
abamemla KPHCTANLABIK TODAVE TYYHIOpYHIe ModeKynanap xarat, 6. a.
KPHCTAJIABIK TOpYocy Molekynanelk. Kagumen maprra MBIHZal 3aTTap
raagap (F,, Q,, Cl,, N, .6.), cyrortykrap (Br,), xaryy (L,, S,) sarrap.
BynapisIH apyy TeMIepaTypaiaps! TeMeH GonoT. MoleKy ambiK TY3YIYLITery
3aTTApAbIH KPUCTALILIK TOPI0NOPYHYH TYHYHISPYH/S YIOMIYY #aHa YIoncys
sonexyiaanap sarar. Mucanst, —219°C TemmepaTypafas TemMeH GoJico KLd-
KBEUITEKTHH KPHCTALIALIK TOPYOCYHYH TYHYHASDYH/O VIONCY3 KBIHKEUITEK-
THH MOJIEKYIachl dalrauiKan.

Metasnn sMecTepIHE XHMUANBIK KACHETTEDHH TepeH GRIYY YIYH axap-
AbIH alipeIMAAPLIHEIH ATOMAOPYEYH 3JMeKTPOHAYK TY3YIYIIYHE Kaipsiia-
JBL. MHcaasl, Gprop ATOMYHEYH TY3YJIYIIY MeHeH XJIOP aTOMYHYH TY3Y1YIIYH
CANBINTEIPANIEL

5

2
19 o “
F . 1s22523p5.., 25 .0 T I S I
L P
|
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351-7502@ 15%252p°35*3p3d°
: 3d’
3p’ I ] ) P

3t [tL e [t
1l

JKOSHYH TeH ChIPTKE 3IeKTPOHAVE AeHraaniepunjie Gupaen (2p),
(3p) mankst alexTpoHnopY Hap. Bya anap/eii OKIMOMTYK KACHETTePH
MYHO3Zjeere MYMKYHAYK Geper. AffeipMack drrop aToMyHa Bori d aHepre-
THKAIBIK JeHTasnuecH ok. AHfgail GoAr0HAO aHBH IeKTPOHAOPYH
AYYTYKKOH abaira KeITHDYY MYMKYH aMec. Omongyxran ¢rop 6up Xumus-
ABIK GafaaHsiTe Daiiga Keastd, 6up (I) BageHTTYY, MYNCY3 JNEKTPOH-
I'0 CHIPTTAH JIATEI GHP 2MeKTPOHAY KOIMIYIT L1, TYTEIIeMmYy MyMKYHYYIYTY
GonroHAVKTAH —1 OKHCTEHYY JapaXachlH KOPCaTo ajar.

AJt omu xiopfoR 6amTan, 6amka ratorengepaus 3d, 4d, 5d Gom
aTOMAVK OpOMTaNAaphl GONTOHAVKTAH, KBAHT JHEPIHACKIHBIH TaacKpu
MeHeH 57eKTPOHAOPAY AYYIYKKeH abajislia eTKeayy IHePreTHKaJbik HKak-
TaH BIHraiIyy;

cl+
ip T
it [t ]
i:Cl.‘.

Foropky yuypAa XI0pAVE Y4 HKYICY3 SIeKTPORA0DPY BONTOHAYKTAH
111 sanenTTYy, OKHCTEHYY cansl + 3 GonoT.

3d!

cltﬂ §
3d
3p’ o [ I
@[T [t [t
1wCl...

CxeMaja AYICY3 3IeKTPOHYHYH cadsbl fem, an Gemn XMMHANBIE
Baitnameim nafifa kewaa anat. Jledex V panentTTyy sana +5 okHcTeRYY
CaHBIH KOpPCaTe akaT.

Cl+*

3d’
3p’ | 1 i o ]

17Cl...
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Byn yuypna xaop VII Banentryy saHa +7 OKMCTeHYY Aapaskachin
kepcere anar. JKoropy xakTa KepcoTYN KeTKeH XJIODAVHE BajeHT-
TYYTYKTODY #aHa OKHCTEHYY Aaparajlapslua TYYPa Kelires GHDHKMeNepH
TOMOHKYIOP:

+a

HCIO, - xopaT KHesoTacs!, AHBIH TY3AaPhI KCIO, xnoparrep,
5

HCIO, — xnopar KHCAOTACKH!, AHBIH TY3AapEI XJIopaTTap,
+7

HCIO, — xJ10p KHCIOTACk!, AHEIR TY3[apb! IEPX/I0PATTap Hell ATANAT.

AJt aMu ranorei/iep cyyTex MeHeH apaxerterumun HT — ramorerayy
CYYTEKTH, MeTalnaap MeHeH Kowyayn Mel' — ryagapae: nafifa ksiiram
TeH[leMellepHH 03YHOp alphIM rajJoTeH/Ep YYYH ’Ka3bIll, 3aTTAP/SI ATal
KoiiTyia.

PropaoH Gamrka rANOreHAEPAHE KBIUKBIITEKTYY ODHpHKMeNepHHEIe
KanelfblHa KeITHPrHY KacHeTTepHHE KepeeTe ansimar. Mucans:, xanmit
XJIOPATHIHBIH ABIPOO PEAKIMACEIHEIH 3/1eKTPORAYK Dananc TeHgeMecHE
JKABAIBL

%2

o
2KCIO ; — 2KCl ™ + 30,
2 4 | CI*®" +6e” - Cl” | - xansi6oiEa Kexy

36 |207% 4o = 02 ~ OKHCTEHIH

§ 3. AfpBIM MeTaJJl dMecTepPAUH AJMLIHBINIEI
#maHa KOINOHYIYILY

@rop kaHa XJIOPAY aNapiblH HAPaTLUTLINTA KeHHDH TADKANTAH
GUpHKMesNIepIH aNeKTPONH3/e bIKMACkl MeHeH OHAYPYN aJkmar. dTop-
Ayy Gupurme KHF, GaiKbII spHreH spUTHHIHCH 6acKksrd MeHeH HOHJOpPro
AXBIpAHT:

KHF, — KF + HF
2HF 2 2H*+ 2F-

Karoano, Tok 6y/arsimsm Tepe yioayuaa (—) cyyrex HOHJODY Kalbl-
GBIHA KeseT:

2H + 2¢— HY
Aroano HTOpHL HOHY OKHCTEHET:
2F - 2e—Ff

#oroprypail aie HaTPHIl XTOPHANHNH BATKEIN SPHTeR APHTHH/M-
CHH 3JIeKTpONH3geiir:

NaCl 2 Na*+Cl
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Tok GynarsiHEIH Tepc yiony (—) KaToAfo HATPHI HOHY KajlblObIHA
KeJIeT:

L
Na +e —» Na
Afofo ToKk BVIATEIHBEIH oH Yiony (+) xi1opus HoRy okncrenet, Cl°
HOHY 83YHYH AlIBIKYA 3TeKTPOHYH aHoAro GepHn, Kansfena Kelyy Ipo-
eccH HypoT:
2Cl - 2e-——Cl]
JaGopatopuaga XI0pAY KYYTYY OKHCTEHAHDPrHYTEpre KOHIEHTPA-
OHAJAHTAH TY3 KHCJAOTACLIH TAacHp STHI ANBIIIAT:

2KMn*70, +16H Cl~ - 2Mn*Cl, + 2KCl + 5CI3 + 8H,0
2 [Mn™" +5e” — Mn"?| karsibeina Kengu

51 2C1° —2e — Clg OKHCTeHAH

BpoM Ty3Ayy KeJANepAoH yaHa [eHH3 cYVCYHAH ajlbslHAT. AfpeiM
YUYpIAApAA HAPATBUILIITATE] TY3fapAad GpoMAy ansmuar.

Hogay aeHus GanslpelHaH, IeHH3 KanycTacklHBIH KYIYHeH *aHa
GYpPryNooloH anslHTAH cyyiapjiad Genyn anslmar.

MeTtann sMecTepIHH KOJIORYTYIITaAPE

Cytok dhirop pakeTansik Kyiyyay 3aTTapibl OKHCTEHANPYY MaKCATEIHAA
Koagonyaar. @ropay Kell endeMae PropopraHHKAILIK 3ATTAPAL] ATYy/ia
naiganaHeIar.

Xnopayy cYVTEKTH anyyia (Ty3 KHCIOTACHIH), KeafieMe, Karasisl
arapTyyaa, Huyydy cYYHY 3IAHCHI3TAHARIPYYAA, XJIOp AKUTAIIEH OHIY-
pYyde, aitsin qapha apiAHKeuTepHHEe KapOIkl KYPOIIYYY YYAVY 3aTTapisl
SHAYPYYA® XA0p KoNAoHYAAT. XI0pAyH 9H Hernsrn GHPHKMECH aul Ty3y
NaCl, ramak-am DpoAyVKTYCYH DY3yayyaaH caAKTOOA0, TY3R00A0 KOJI0-
HYJAT Kaia aHfaH XJop eHIYypyTorT. HaTpnil ruApoKcHIHH KaHa Ha-
Tpuil kapGoHATEIH GHAYPYYA® KallHATMA TY3 KOALOHYAaT. Alap caMBIH
OHAYPYYA® aHa 6080 HINMHE KOIA0HYIAT.

Bpom #ana ansld GUpuEMeneps Kanuit Gpomuan, HaTpril GpoMuan
MeHIIHHALA, CYPOT TAPTYY/Aa KOJNA0HYIAT.

Wonayn 5% Tyy cOMPTTern apuTMecH Aafpfaslll, AT MeIHIHEaLa
naftganansinar. Homnys 6upukMect kanmil HoguIn aHATHTHKANBIK XH-
MHAfA, MefRnUHaga Konforynat. Kymym ftognam Agl goTomarepuan-
AapAsl JaApIo0A0 KOJIA0HY AaT.

TanoresaepIuH KBIMEBUITEKTYY GHpHKMenepd: M’HIOXJIOPHT, XJI0par
FAHA MEepXJI0opaTTap NaxTaAaH, 3EITHIPAAN Macallral KesjleMeHH, Karaa-
Bl ATAPTYYAA KOMIoHYAaT. ArapTyy Ipolleccl TeMOHKYAeH peakIHAHLIH
HETHIHHJIE HYPOT:

KCIO + H,0 +CO, —» KHCO, + HCIO, HClI0 —HCIl + «O»

167



Xnop akuraws: CaOCl, reanndexnuanoono naitnanassiar. Kammit
xsopatst KCIO, mupenke ubirapyysa, NepxJaopaTTap — DHpOTeXHAKANA
KOJAOHYJIAT.

§ 4. Cyyrex — RapaThIILINTA TAPANBILUIE], AMLIRBINILT,
KACHeTTEePH KAaHA KOJTOHYIYILY

Cyyrex aTOMYHYH TY3Y/IYIIY 3H YKeHeKeit, al 6HD 3MeKTPORAYY aToM.
ArtoM spocy SNeKTPOHAYK GYIIYT MeHeH KanTansin Typart. CyyTek aTomy-
HYH 2MeKTPOHAVE TY3YJIyIy:

H @ 18!

AnexTpoHAYE OyIyTYEYH hopMackl map dopMackiEga Gomot. Cyyrex
IIapTHA ¥Kapala MeTALIAAD CRIAKTYY 3AeKTPOHYH DeJryn usirapat, alipeme
Y4yprapAa MeTajul 9MecTep ChIAKTYY 31eKTPOHAY KOIIyn anar. Mucamsr,

H} + C1§ =2H*Cl™ 2Na’+Hj =2Na'H"

JHep KEIPTHIMIBIA/A KEMKEUITER 37eMeHTH BackiMayy GonroEgol ane
AanaMaia cyyTex aIeMeHTH DackIMAYYAYK Kblnat. OmioHgyKTAE CYYTEK
AanaMABIE 97eMenTH fien Aa aTamaT. CyyTek KOCMOCTYK aTOMAVE OTYH
kaTapbl KyH sxana sweU1IRB1aDABH SHEPIHSACKHBIE Gynarsl. HlapaTsumsmma
CYYTeK KeHHDH Tapairas, ai cyyaa, Gapiblk oprasnkaislk GHpHKMeNep-
OHH KYpaMbIHfa, S3pKHH TYPYHA® K23 GHMp apaThUIBIN rasfapbl MeHeH
keajierner. 2ep KLIPTLIILIHBIE MaccackIELE 0,15% , ragpocheparsm 1% ua
Ty3eT. KYR MaccachlHBIH apBIMBl CYYTEKTEH TYPaT.

JHapaThUIBINITA CYYTEK 3KH H3OTON-IPOTHI {H (99,98% ) sxana nei-
TepHi ?D (0,02%) Typyrne Keanermer. CyyTeKTHE DaIHOAKTHBIYY YHYHTY

n3oToby 4T TpuTHi Gonor.

JlaGopaTopHazia CYYTeKTH MeTAIIAaPALIH aKTHBIYYIYK KaTapeIHLa
CYYTeKKe YeHHH TYPraH MeTajliap CYIONTYATAH TY3 JKaHa KYKYPT KHc-
JloTanapsl MeHeH apaKeTTelIyyIeH ANbIIaT:

Zn + H;80, = ZnS0, +H, T
Mg + 2HCl = MgCl, + H, T

OugYpYIOTe CYyyTeKTHH AJEIHBINILL

AJLYIYH apsal CRIPbeHY NaiijlalaHbi KbI3APTAI LICHITEUITAH KOMYprae
cyy BYYCYH TaacHp 3TYY/I0H CYY raskl Jel aTANTAH rasfapfblH aparaliMa-
cbl ansigar. [laiifa 6oNros raznap/bIE apatanmMacskiHa KATATHIATOPIOD-
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ay xareimTeipsin, 560°C reMneparypana wiceiTkaEAa kemyp I oxcmmn
(rasnapAsin apanalIMackiHEIH KYPaMBIHAArs!) CyY GYVeY MeHen apakeTTe-
HHIIAL, kemypTek (IV) okcuau mana cyyrex naiina Gomor:

CO+Hy0 2 COy+H, T

Taapaparie apananiMacklHal CyYTeKTH GOAYT alyy sKeHHJT GOJoT.
MEIHAAR TEITKAPEI KOIT 8T46MI0 Ta3a CYYTEKTH ORIYDYY cyVHY 3TEKTP
TOPYHYH JKaplaMbl MeHeH 97eKTPoNH3feeen ansnmar. CYVHYH 31eKTp
OTKEPIYYTYTYH HOropYIaTyy YHYH ara HaTpuit ruapokcugue NaOH, kysypr
kuesoracsE H SO, sxana HaTpuit cyanpare Na,80, . 6. aleKTpoaHTTepIH
womymar. Muaga katoamo cyyrer nony H'+e — H®, H'4+H—» H,T ka-
neGRIEA KeleT. AT 9MH aHOLIO OKHUCTEHYY OpOIeccH #YPoeT:

40H™ —de” - 2H;0+ 0, T
I'uaporcia HORY OKHCTEHHII, CYY KaHA KHIYKBLITEK GOTYHYN Ubi-
rar. 1300°C remnepatypaga Eukens Ni KaTannsaTopyHYH KaTEIIYYCYH-
Aa meran CH, cyy menen H,0 apaxerTennmer.

CH, +2H,0—%+ X8% .00, 4 gy, 1

350°C muxens Ni menen Temupis Fe KATBILIYYCYHAA METAH a3KbIpafiT.
CH,—C +2H, T

CyyTexTin xacuerrepn

CyyTex sxeHun ras. AGagan 14,4 ace seHII, TYCCY3, JKBITCHIE, CYY-
Aa Hauap apuiT. Temenky Gackim acTeiufa —252,8°C cyiokTyKKa oTerT.
CyyTek XMMUATBIK JKAKTAH aKTHBAYY, AHBIH AKTHBAYYIYTY TeMIOepaTypa-
HBIH TAACHPH MeHeH xoropynaitt. Kenuynyk Gupremenepge (+), afipeid
V4ypAa MeTannjap MedeH apakeTTeRRIIKene (—) OKHCTeHYY apaskachin
kepcereT. bIchITKAH/a KONUYYIYK METall aMecTep: XJop, GPOM, KBIY-
KBUITEK #aHa KYKYPT MeHeH apakeTTeHHIeT. AJ aMH drop MeneH Gonme
TeMIEePATYPACKIH/A 3/18 JKAPLLITYY MeHeH PeariifTaIaT:

Hp +Ff =2H'F~  HJ +8° = H,'s™?

CyyTex MeTan] oMecTeDAMH KOMYYM\TY MeHeH apaKeTTelIKkeHe
TeMeHKYAedl THITern GMpnKMenepar nafiga KELTAT: RH,, RH,, RH,, RH.
CyyTex KEMKLUITEKTe KYIINoH/I0 KOl cAHNATE HBUTYYIYE BOIYHYI 4BIraT.

2H, + 0, = 2H,0 + 572 x/[x
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DKM KeIeM cyyTex GHUp KeJloM KHYKBUITEKTHH apalaliMace! KaTyy
SKapHUIYYHY Naiifia KBUIRID Komynar. Byn raspapiblE apananmMack
«KYPKYPOK Ta3s flerl aTajnar.

CyyTexTHH KanbGplHA KeATHPrud KacCHeTH MeTa/IIapALL alapabin
oKCHIAepHHeH KanbIibIHA KenTupyyae Dafikanar:

ll‘l tl‘l
Cut?0+HY > cu® + H;0, WP0, + 3H) > W + 8H;0

CyyTex menoyTyy aHa [MEI0UTYY #ep MeTaijapkl MeHeH aKTHBAYY
apakeTTerRmIeT, BYJI YIVDIa CYyTek OKHCTeHANPrHYTED PONYHE ATKApaT.

2Na” + HY —2Na'H™; ca’ + HY - Ca'’H;

CyyTexTHH MeTanagap MeHeH nNafiga Goarod rHAPHAJEDH THAPOIHS-
re y4ypamar:

NaH + H, O = NaOH +H®

A3BIPKBI YIYPA KOIYYIYK XAMHEANBIK 3/leMeHTTep/NE MHADHIepH
Genrunyy. Tyaymyny saHa KacueTTepy 60l0HYa M’EAPHANEDAM TEPT TONKO
BGesaymeT:

1. Yuma ras typysgery reapusaep — NH,, CH,

2. Tys cuiaxTyy raapuagep — NaH, CaH,, KH, AlH_ x.6

3. Tonnmepnyy ruapuagep — (BeH,) (AlH,),

4. Merannra oKIIOI THAPHAAED TYDPYKTYY Kypamra 33 GonboT.
Meranajapaa cyyTeK IPHI *KYPreH KaTyy apHTMenep (MHCANE, Maiia-
nuiige cyyTer spum sxypet) TYpyHEAe Gonyinar.

CyyTexTHH KOJLI0HYTYIIY

CyyTeKTHH KONIOHYAYIIY aHEIE KacHerTepuHe Gainagsimryy Go-
foT. CyyTek seHu/ ras GOJATOHAYKTAH, 471 A9POCTAT KaHa AHPHKAOI-
AepnH (resimil MeHeH apanalnTHIPEIN) TOATYPYYAA KOMJOHYIAT. CyyTexTH
JOTOPKY TEMIepaTYpaHbl anyyia najiigananeimar. KeMKeITeK-CYYTEK
sKaJNBIHBl MeTAAAAapAsl MHpeTYYae, KecyyAe Koagorynat. Cyyrex Me-
TanAgapibl OKCHAAePHEEHE TA3APTY YA KaHa METANAAapAbl ATTapALIH OK-
CHAePHH KaablbbIHA KeJITHPHI, OHAYPYN aiyy/a XHMHA oHOpxalisIHAa
AMMHAKTEI SHIYDYYA®, CYIoK Maitas kaTyy Maiira afinangepyyaa Koago-

gynar. CYyTeKTHH H3oTONTOPY feliTepuil fD JtaHa TPHTHH 31T —aToM-

AYK SHepreTHraza (TepMosApoNYk KYHYYyTy) oH Maanure 33. CyyTeKTHE
H30TONTOPYHAH aNsHral oop cyy D,0 Aaponysk peakTopaopao «HelITpOH-
AODAY KANIATYYYY s KATADHI KOJAOHYIAT. BHDHKMeNers cyyTexkTH (e-
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HHJ CYYTeKTH) TPUTHI 3,"[' MEHEH ANMaIUThIPLIN sBe/irHIeHreH » Npema-

PATTap XMMHANBIK HINMHH HINIQee HITHELe KAHA MeIHINHALA KOJIL0-
aynar. Kenedexre 3KONOrHANLIK Taza OTYH KaTapsl NailAanafdbsiabioe
BIKTBIMAIL.

§ 5. Metannnap — KapaThLILINTA ATAPILIH TaPKaJ/lbIIbI,
AJBIHBIIEL, (PH3NKA-XHMHAIBIK KACHeTTePH KaHa
KOJIOHYIYUry

Buagus opara 9eiiiH ajle MeTalIAapabl XAMHALIK nponeccTepans
HETHaUHEfle GoNyn anblmkansr Genrunyy Gonrorn. Baiteipksr Erunerte 6u-
PHEYH KOJNOHYIrAH MeTAUJap ajThIH iaHa ied Goxromy Gemrmayy.
Kuitnadepasx xopromys, xaaif, KYMYII JKaHa TEMHDIH DpaKTHKajga
KeHHPH KoJjjoHyIKaH. KenTeren sel1apis! KaMTEINaH, ap KaHgai op-
HAMEHTTEDAH Dafilalanyy MeHeH ajThIH, KYMYIN, 3es, KOJoN0H #acas-
rad ByloMaap, xacanranap GaitbIpKsl METALIYPrAADALIE 4ebep KoavHAH
JKAPANITAH JlereH MaankiMarTap Guare GEArmayy. ANXHMHKTEpPAHH achLl
MeTaJLIAAPAB! (ANTEIH, KYMYII . 6.) Hafemn, 6auika MeTALIAapABL ACKLT
MeTaligapra alUIaABIDYY KOHYHAOTY HIITepH Gip MARTYY Bonco na xu-
MuAjLa Kol (hakTEUIapAB! TONTOAY. AHMA a3LIPKE! yuypaa 115 XuMUAAbIK
aneMeRT Genriyy Goico, ankiH B3TeH alsIrsl MeTaaap. Idaprryy Typoe
METALIAAPARL AKTHBIYY, KeHILT, 0TM6 AHA 00D MeTAIUIAAD Aell TONTOPTo
Genymer. Meranngapiell KemvyIyK KacHeTTepH OKIIOLI GonroHAVrYHA
KapabacTal, amap JKeHYHJ® KYPaMblH, TY3YIYIIYH, KACHETTEPHH . 6.
KAMTBIraH AHLIKTAMA Bepiile anekK.

Bup ceiManTaH (KafMMKM [apTTa cHIMAan cyioK) Gallkackl KaTyy
METANIAP, MeTANIABIK KANTRIPAKTEHIKKA 93, JKBIIYYIVK JKana 37IeKTp
TOI'YH JKAKIIE! @TKepYmer. Kemuyayk 6MpUKMeNepins KypaMBIEAa OH
3apAANYY HOH TYpyEAe Gonor. Anap cepnmuarny maHa CO3YATYY KaCHET-
Tepre 33 SKeHAMTH G0l0HYa MaansIMaThiHap Gap.

Mertasnjap HernauHeH kapa (TeMup, Mapragerr, XpoM) aHa TYCTYY
fen Genyner. TyeTyy metanngap cop (LMHEK, kes, KOProlys, ceIMam),
HKEHI (Kanuil, HaTpuil, MarHmil, allOMHHERIL), celipex Keafewmyyqy (am-
Tiit, pybuauit, nesui, Gepuiminit, MonnbaeH, BoibthpaM, NHPKOHMI, rad-
HUE, BAHATMI, HHOGWI), celfpex Keslemyyuy sxep MeTanaaps! (CKaRA,
HTTpUil, JaHTaH, JaHTAHOMAfep), ACHLI MeTanngap (anTelH, Kymym,
OIATHHA, DajMil, pyrenuit, ocMuil), paamoaxTHsyy MeTanngap (pamgmit,
TOPHIL, YpaH, AKTHHAH *aHa aKTHHEOMEp) fen noArpynnanapra GeayHer.

Merannjap TEIE3ALITLIHEIE 0M46MY GOOHYA IKH TOMKO GanyreT:
TBICBIBABITEL 5 2/ch’ nam KHUMHe GONrOHNOD MeHH METAJNNAAp, ajnap
auTult, HaTpHi, Kajanil, MarEull, KaaLIHH, Heawi, ANOMHBENI, Gapril.
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THIrEIBALICE B 2/cu® faH GoH GofAroEJop 00p MeTANLIAap, anap: HHHK,
#ea, TeMHp, Kaiait, KOPTroMmYH, KYMYII, aiTsH k. 6.

MeTanngapAsE oH sKeHEan auTuit Li, Teirsiapeirst 0,534 2/em?,
an sME 9K oopy ocmuit Os 22,5 z/cn’.

JneKTp TOTYH 9H JKAKIIEI OTKOPIYY MeTaiijap KYMY, Xes, ai-
TEIN, AMIOMHHN 3. 6., Ha4Yap OTKOPryiTep KOProllyH, ChIMAIN, CYpEMa.
TemnepaTypaEkl KOTOPYIATKAHR/A METAIIAD/BIH 3eKTP 6TKODIYITYYIYTY
azaiibln, TeMIEpaTYpaHEl TOMOHIOTKOH/S, TeCKEPHCHEYE, OTOPYIaiT.
MeTannapAbE GU3HKAIGIK HKAHA XHMUAIBIK KacHeTTeDHELr'H HKATIIE-
NEIKTHIE cefenTepy anapliblH ATOMAOPYEYH TYSYIYIIYHAOTY }aHa KpHC-
TAJUIABIK TOPUONOPYHAATEL MAJNEL OKIIOMITYTY MeHeH TYIIYRAYPYIOT.
MeTaniapAslH KPUCTALIIBIK TOPYOJIOPYHYH TYHYHIODYHAS MeTAL/IBIE
OH MOHMIOPY KafiralllKaH, ajl 5MH aJapibsiH OPTOCYHIATEL BomTyKTApAA
3K TPOHIOD 9PKHMHE KEIMBUIAAMN JKYPYIIET. Bom anexTpoEaop Genruayy
6Hp HOEOOPro TAAHIBIK GonBoroEAYKTAH KHYHHE 3/i¢ HoTeHIHANLapABIH
afiLIpMAYLUTBITLIHEH TaacHpHHeR ajnap Gearunyy 6up BarBITTa HBUIBII
3MeKTp TOTYE Daiifa KhUIaT. By/ KacHeT MeTalafapAblH JIEKTPAH HKaK-
IILI @TKOPTYYTYTYH MAapTTaiT.

Meranngap KaTyyayTy GoioR4a 6Hpn GnpuHEeH abjaH affbIpManaHaT.
CriMall KafEMKH MIApTTa cylok abanga Gonor. An sME HATpHY, KamHi
JiAHA WHIMI MeTAULIADS! ANaP/ALIH KYMUIAKTHITEIHAH GBIYaK MeHeH OHOMH
aMle KecHueT. DH KaTyy MeTasa XpoM, alMas ChISKTYY aHbl MeHeH aiHeK
Kecce ga GomnoT.

Merannzgap 6anksin spuimn 60l0HYa OHOH KaHa KBIHBIEABIK MEHEH
apyyuyaep Gonyn benyrer. OHol apyyHynep: HesuiiAniE 3pYy TeMOepary-
pace! +28,5°C, rannniankn +29, 7°C, xarpouiguKi 63,6°C, maTpmiinm-
km +97,8°C, xanafifsixsr +231,9°C, xopromysayxy +324,3°C, an amu
KBIfiBIHABIK MeHeH 3pYydyaep TeMHPAHKH +1539°C, nIATHHAHBIKBI
+1769°C, xpoMayky +1875°C, 9H 3OropKY 3pYY TeMIepaTypackl BOIbg-
pamra THemenyy, an + 3390°C.

MeTangapisIH JapPATHUILIITA TaPabimisl, MeTawifapasm HoH-
HeH ep KBIPTHIBIHAA KeHHPH TapHaJraHbl AMOMUHEI, aHAaH KHAWHE-
KHJepH TeMHp, Kankluil, Marsmi xaxa THTaH. Kanram merayuifap
AFNATEIK KOII 3MeC CAHJIA ep KEIPTHIIBIHAA KADMaILII XKYpeT. DleMenT-
TepIIMH Kep KLIPTHIIIBIH/A Maccack Golon4Ya KapMATBII JYPYY AHArpaM-
MachlEfa GepHIreH XpoM ep KBIPTHIIBIEAA Maccackl GooHTa 0,3%,
mukens — 0,2%, mes — 0,01% rapkanras. Merajsiajap *apaThUIbIIITa
AKTHBAYYJIYTYHO JKapallla 3PKHH, GHpHKMesep TYPYHAO Ke3jleiter. Ax-
TUBAYY MeTaIap ANapALIE TY3/aphl, OPTO40 AKTHBAYYIYKKE 33 Gonrox
MeTANIAAD cyAbqHIep *aHa OKCHAAEP, AJl 3MH AKTHBAYYIYKTOPY TOMOH
MeTaLnfap spruH afanja KeafelnepiaH GHIeCHHED.
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MeTtanngapasii aabIHBIILD

BupnrMesep TYPYHIO TAPKAJATAH METAIAapALI OHIYPYD aANyYHYH ap
KauAail pIKManaps! 6ap: NHPOMeTaNlIYPrUsIbIK, IH/IPOMETALIYPrUAIbIK
AHA 2JIEKTPOIHS.

1. IupoMeTaLTYPIHANBIK BIEMA

AKTHBAYYNYTY aE4a yoropy GonGoroH MeTALIAAD AMAPABIE OKCHI-
HepuH aHa cyIbQHINePHH KYATY3YI, OKCHIJePHH KOMYD, KOMYPTeK
(II) oxkcuaH, CYYTeR aHa aJIOMHERA MeHeH Kals0LIHA KeJTHDPHII alkbl-
maTt, Mucanst,

Sn0, +2C° - 8n° +2C*?0;  Fej®05 + 3C™%0 — 2Fe’ + 3C*0,

MeTannuapaslH cyILDHAAEPHE KYHTY3Y, OKCHANEPHH KOMYP MeHeH
KanslbEIHA KeNTHPKUI fa aasinat. Mucansr,
2Zn*?87% + 307 — 2Zn0 +5703%;  zZn*20+C" 5 zn° + %0

Tyagapisl aseIPATHII, OKCHAASPHE KEMYp MeHeH HankibsIHa KelTH-
pHI, MeTaJIALL GMyn ancak GonoT:

MeCO3 — MeO +CO; Me 07240 5 Me? 5 02072

KeMyp MeHeH TYPYKTYY Kapbuijepan naiija Kewfaras Metanngap-
ILIH OKCHEDPH KaibiGbIHA KelTHPHIET. Jreple MeTALIAD KOMYD MeHeH
TYPYKTYY Kapbuafepau nafifla Kellca, anap/biH oOKCHIAEPHH CYYTEK Me-
HEeH KAJLIOEIHA KeITHPHIIET:

6 0 " 0 : e 0 v o .
WO3+8H, —" > W+3H:0; MoO, +3Hz —*—»Mo+3H; O

2. Mera/L1oTepMHA BIKMACH

AHIa MeTANIZAPALI AMaDALIH OKCHANCPHHEH aKTHBAYY MeTANINAD
MEeHEeH CYPYI YBIFapyy apKLUIYY anca Gomor.

Cr;%0, +2A1° - Al3%04 + 200

3Mn**0, +4A1° - 2A1;°0, + 3Mn"°
ApLIM YUypIapia MKOropKY bIKMAHB! AHOMUHUIT KAUTHIGLIHA KeTTHPIHY
KATAPI KOJIIOHYITAHILKTAR ATIOMHHOTEDMHEA [Tl ATAIIAT.
3. M'mapoMeTaNIyPruAiBbIK BIKMa

Memmaa MeTALIAAPABT AMAD KAPMAILII JYPreH KeHAep/ieH peareHT-
TepAMH McapAaMbl MeHeH BOJIYI HBITII, cYy/la apuil Typrad GHpHKMene-
PHHEe 8TKO3YN, CIIOHAOH KHIlNH MeTanafap Gemyn aaeEat. KeHgepnen
MeTANIAADAE! GIyyHy ailpeIM peareHTTep: KYKYPT KHCIOTACHI, [IHAHMA-
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nep (H,80,, KCN x.6.) 6onyn acenrtener. ¥ea (II) okcugnr CuO xap-
MAII ¥KYProH KeHAHN KYKYPT KHCA0TACH MeHeH HINTEeTKeH e ajl OKCHI Me-
HeH apaKeTTeHHIIeT:

CuO+ H;580, — CuS0y + H,0

Opurmege xes (II) cynsdarsl apures TypyEge GosoT. IMH OLIOI
IPHTMEHH MEKTPONHILO0 e Hesfed aKTHBIYYIYTY #oropy bonron me-
TAJI MeHeH ¥ea il cYPYN YbIPapyy apKBUIYY eHIYDYIeT:

+2
Cu S0, + Fe” - Fe*?30, + Cu°
Hloroprypaf refipoMeTA/LIYPIHUANEIK BIKMA MEHeH KYMYIITY, IIHHEK-
TH, KaIMHITH, MOMHOLeHH #AHA YPAHIEI OHIYDYI ANBIIIAT.
4. JneKTpoaN3 BIKMACKH

DneKTPONH3 BIKMACK! MEHEH aKTHBAYY AeHWI MeTALLiap: Kamni,
HaTpHil, KadbIU, MAPHHH aHa ATOMUHEHIIY eHAYPYD ansinar. Jiex-
TPOJIH3 NpoleccH MeHeH CHJep TaaHBINICHIHAP. Mucan karapelHja HH-
KeJlb cYNBMATEIHEIH CYYAArkl 9PHTMECHHHE 3JeKTPONHIHHE TOKTOJIYI
eTeNy:

NiSO, 2 Ni?* +50% ; HOH 2 H*+OH-

Amonno (+) « OH; 803_ 40H™ —de” = Og +2H,0 — oxucremnyy

Karoano (-) «H*;Ni*; Ni%* + 2e” = Ni® - ranui6uma Kemyy.

MeTtanagapasis GHanKa-XUMHATLIE
KacHeTTepH

MeTtannasik KpHcTala[sIK TOPAVE TYIYHASPYHEAS OH 3apaara 2a Go-
rOH MOHAOP KaHAa NeKTP-HelTPaJAyy aToMiop Kailrallbin, anapibkiH
APAJBITEIHIA 3DKHHE KBIHMELUILA GOJNroH 3/eKTPOHA0D METANIABIK KpHc-

TANAABIK TOPHOHY Tyaymer (8. 2-cyper). =

Hornop MeHeH anekTp-HeftTpanayy . O ._O .

ATOMIODAY SPKHH KEIHMBLIJAT KYPTaH

9eKTPOHACP GafIaHBIITEIPLII TYPAT. O . O . O
Metamnsik baltiaHsIns fap KpH-

CTAJUITA CHIPTTAH KYY TAACHD 3THeHJEe

ATOMJIODAYHE KATMaphl AbLILINAT, BH- .- O_. O-.

POK 3NEKTPOHJIOP GYTKYJI KpHCTANIABL = =

GoiiTon KaTKAHARIKTAH GafinansnuTap 8.2-cyper. Metanngsik

yaynbediT. OIOHAYKTAH METAJUIAADTA  KPUCTANMALIK TOPHOHYH CXEMAackl.
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HAHITHITHE KacHeT MYHe3Oyy. YIOY1 HacHeTTep aiThIH, KYMYII #caHa
JKeslle ALl faifkanar.

Merannpapra >Kapelk HYPY TYIIKOH/0 3pKHH 3NeKTPORAOD alapibl
Kaiipa YarsUIALIpaT, OMOHAYKTAH METAILIAAP HKaNTHIPAKTHIK KACHETKE 99.

Mera/uiap/ibIH 31eKTP TOMYH, JEUTYYIVKTY JaKIIEl 0TKePYIIy 31ek-
TPOHIOPAYH GarbITTYyY KBIMbLIE MeReH TYmyEAypyaer. [Totennuanap-
ABIH 83BIDAAK AfBIPMAYBIILITEIELIE HATHIHMAACKIHA A7Ap TEpe YIOATAH
OH yionra DarsITTYY KBIAMBIATA Keter. ANTRIH, KYMYID JKAHA SKeaqHiH
BUIYYAYE OTROPTYITYTY 3H HOTOPY, BHCMYT MeHeH CHIMATTEIH HBLIVY-
NVK 8TKepPry4TYTY 3H TOMOH.

Merasuigap CBIpTHE! SHEPTETHKANILIK JIEHr31IePHEIErH 3/1eKTPORAODYH
*KeHIU GOMyn YBIraphlll, OH 3apATYY HOHI'0 aii1aHbIIIAT:

0
Me-ne” — Me™

Meran amMecTepaes aifLIpMaTaHbll MeTALIAAP ANeKTPOHAOPAY KO-
YN alslmnait. MeTanngapisla cRIPTKE 9HEPreTHKANLIK JeHT 30/ THE [e-
I'H 3 CAHJATEL 3IeKTPOHYH MKeHI GepHIl, peaklHATa KaThIIaT,

CHIDTKBI 3MEKTPOHAYK KATMADHIH/A GHPAeH 3MeKTPoRY GONToH Me-
TAJIAap KYHTYY KaiblfblHa KenTmpruurtep Gonymar. Meranngapaein
AtOHOKe 3aTTap: KHCTOTANAD, AKTHBAYYIYTY TOMBHYPOOK METAILIAapAIH
TY3Aaphbl, TAOreHAeP, KYKYPT, KOMYPTeK, KPeMHHI KaHa CYYTeK MeHeH
apaKeTTeHHIDKeHIe MeTaaNnJapAblH KailbiGLIHA KeITHPrUY KacHeTTepu
naaHa Dafixanar:

2A1° + 6H'CI™ - 2A1*Cl, + 3H?
Ni® + Cu#80, — Ni‘?80, + Cu’

Ca’ + 2H{0 — Ca™*(OH), + H? T

ANDHIM MeTALIAAPALIH KanbIbEIHA KelTHPYY MeHAMIYYIYTY #o-
ropy DOIrOHAYETAH CYYTEKTH KaabIGsIHA KeATHPHII, THAPUAAEpAH maii-
Aa KBIJAT: °
Ca® + HY > Ca*?H;

O1Me MeTANIIAP/ABIE ATOMYHYH Ty3YIYIIYHAOTY 8arevYenyxTopyHe Gaii-
JIAHBLITYY XHMHSIBIK DeaKIUs YUYPYHAA, Aap CRIPTKEI aHa d-aToMayK
OpGHTANIIATE]l 31eKTPOHAOPYH GOV YbIrapraAbIKTAH, 0arepMenyy Ba-
JIEHTTYYNYKTOPYH Kepreayuor:

tl‘l
3Fe” + 203 - Fe*20 . Fe;0;?

AmdioTepank KacHeTKe 93 GOATOR MeTaAnap KK HAKTYY (MeTann-
ABIK MKAHA METAN IMECTHE ) KACHETTH KepeeTyiner. Benrmnyy 6up maprka
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MeTAJI[ap META IMECTHK KacHeTTep/i KopeoTeT. AMPOoTep Ui KacueTke
39 GoJITOH MeTaJULIAp: MHHK, atioMuERi, xpom (III), xanai (IV), mapra-
men (IV) x. 6.

Zn® + 2H*Cl™ — Zn"?Cl, + HY T (MeTanmmsix KacHeTTH KOpceTTy)

Zn® + 2NaOH' — Na,Zn*20, + HY T (merann aMecTHK KacHeTTH Kep-
coTTY)

JpuTMene HaTpuil TETPArn/pOKCO-INHKATEL naitga Gonor:

+2
Zn® + 2NaOH + 2H;0 — Nay{Zn(OH)4) + H} T
HAaTPWA TETParnapoKCo-LMHKaTh!

Meraannap 6ipu-6MpH MeHeH GHDHIHI MeTaLIABIK DaiIaHslm ap-
KBUIYY CBIPTKEI KOPYHYITY G0l0HYa MeTANNAAPra OKIIONT, HHTepMeTall-
bk GUpHKMenepAH Naiffia KeUielmar. Micaibl, CyPEMAHLIHEIE Sb xas
6up MeTannAap MeHeH GONroH GHPHKMesepH: Na,Sb, Ca,Sb, NiSb . 6.
fenrmmyy. MeTanngapra calblIITHPrad/a HHTepPMeTaIIap/AbIE KATYY-
JIyTy FOTOpY, MHATMYTHIE TemeH Goxor. MHTepMeTasigapAsIE Kerm-
GYIYTY NpaKTHKAILIK MaaHnre 23. Mucansl, cypbMa-amoMuEni AlSb,
cypbMa-uEamit InSb xapbiM eTKEPTYY KaTapblH/a KeHHPH KOLIOHY AT,

Meranamapabla KOJIOHYIYITY

AFpDBIM MeTALNAAPra KaJHMKH IIAPTTA abaHLIH KEMMKEUITETH, CYY
TaacHp ITOEreHMKTeH aHjall MeTannjap MeHeH JteHWI JaT Gacyyay
MeranIfapiaH JKACAATAH MAUIMHAHBIH TeTHKTepPHH Kanrtamar. Omos-
noit merannaapasis 6upn nuHg. uakTH ap KAHJANH METAIAap MeHeH
Ganxsin spuren abanslEAA apalallTHIPBEIN MY3HATYY MEHEH KyHEManap
anpiEar. Mmcansl, )es, amoMHEHE, HEKelb MeHeH DOJNrOH IMUHKTHH
kyiiMacslH — JATYHAY anyyfa KojjoEymar. Ap TYpAyy batapesnapia
KOJOHY VYUY DIHHK-KeMYpPAY FaibBaHMKANIbIK J1eMEeHTTH Aafp/loofo mait-
JATAHBIIIAT.

Taza TYPYHIO MeTALTAAD cefipek KOMIOHY IaT. Kemaynyk yaypaa anap-
IBIH Kyitvanaps! naiiganassuar. KyfAManapaoid kacHeTTepa afapisl TY3reH
KOMIIOHEHTTEPHHEeH aifbIpMANagaT. ANTHH MeHeH KYMYIIT MKy MIIAK MeTAILT-
nap GoroRAYTYHA KapabacTaH anap/biH KYHMATapsl KaTyy. HKyitmanapna-
bl 6afUIaHBIIT METAABIK, OIIOHAYKTAE ANap METATIILK KaCHEeTTepAn
kopecoror. Kyiimanapss! Jagpaoojo AlALHATA KO3NereH KacHeTTepH Bo-
joHYA Aaspaamar. Micalsl, KHC/IOTa [eJI0HKO0, TeMIlepaTypara TYPYRTYY-
NYTY, KATYYJAYTY, TEMIepaTypaibik PesKHM/Iepre Kool Gepremgeit Taman-
TApHB] KAHAATTAHALIPLILIEL 3cKe anpEaT. KyiiManap sanrels MeTaiigap-
nan gaspaanbacran MeTas-Merann smectep (C, 8i, P, I) apanammacsi-
HaH Aa anbiHat. MeiEgait xyiiManap ere GexeM, ¥elIHIYYTo TYPYKTYY,
HUITETYYT® 3I0eKTHTH MeHeH Gaamyy.
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JiopanioMEERE KYIMaCkIHEIE KYpaMel, AmoMunanit 95% , mea—4%,
Mapramel] ;xaga Margmi — 0,5% ten rypar. Byn KyiMa :eHEJUIATH 5aHa
OexeMaury boroHYa Baaayy. AJIOMHHEHI MeHEH 5Keare caJLIIITEIprania
Karyy. OmoHIYKTAH AIOPATIOMHEHHEN cCAMOTET KYPYY 0HopKalbiila Kol-
JOHYAAT.

9 .
Cypoon

P MaHa KoHYryynop

1. MeTann aMecrep anemeHTTEpAMH MEIMNAMK CUCTEMACKIHAA uaﬂ.nau wai-
rawkaH? AnapasiH aTOMyHYH Ty3ynywy metannaap Aany P
nauar?

2. Manorewxpepre kaicel MeTann amectep kuper? ImHe cebenTten ranoresaep
AeN aranein kanrad?

3. Harpwit xnopuauHuH Bankein spureH 3pUMTMHAMCH apKeinyy 3NexTp ToryW
eTkesreMao katonao 11,5 2 HaTpuid BenyHyn YbikTel. Yilyn yyypaa aHopao kaHya
nutp xnop Cl, BenyHyn yeirat?

4. NNaBoparopuaga Ky-Tyy OKMCTEHAMPIUMTED KaNWRA NepMaHraHaTeiHeiH 0,25
MOMYHa KOHUEHTPAUMANAHIEH Ty3 KWCNOTACKIH TAackp 3TKeHAe (H.W) kan4a nuTp
xnop BenyHyn Yeirat?

5. 3nemeHTTepaMH MEIMMIANK CHCTEMACKIHGA CyyTeKTUH GUpWHUM rpynnaga
OpYH anbiilbid KAHAAAYE TYLWYHOCY3aep?

6. ¥apartbinbiuTa cyyTek kaicsl BUpUKMEnepauH KypamsiHaa keaneweTt? IMHe
YUYH CYyTeKTH AanamasiH anemMeHTH Aewet?

?"ITemauw aAnanyynapasl UL KYIYHS allbipyy-y peakuMsnapasiH Tedaene-
nepwH Tyaryne. Maiga Gonrod 3aTrapa atarsina.

a) S - 50,— 50,— H,50,— Fe, (50,), — BaS0,

6) N, —»NO—#NO —DHND NH NO, —’NH )NH OH

8. Cyyrextun nabopaTopuaga, GHOPKAANA anbHBILLIHA MWCAN KenTUprune,

9. Kaiics! yuypaa cyyTek oH (+) waHa Tepc (—) okMcTeHyy AapamackiH Kop-
coter?

10. Cmex HAHA aHbIH Bupukmenepy an YapbacsiHsiH Kalcsl TApMakTapsiHaoa

KOMAOHY) 1J1

6 2 HaTPWA rMAPMAM MMOPONMITe yMyparaHaa (H.W) Kauda nuTp cyyTek
ﬁon\rn\f; Yeirat?

11,2 ncyyrek nailaa BoncyH y4yH kanua TREMM KAnbLUUA rMapuon rapo-
nunare y4ypant (H.w.) ?

1? 14 2 TEMUP Cyy MEHEH apaxeTTEHUILKEHAE KaH4Ya rPaMM TEMMD DKANUHa-
Chi ¥AHA [H.WU.) kaH4a NWTP cyyTex BenyHyn Yeirat?

14,3 KBNOM CYyTEK MEHEH GUP KOMNEM KbiuKsINTEKTUH APANaLLUMACKIH BAMO-
METP KypanbiHa 3NexTp TOryHyH Taacyupyu MEHEH XKapabipraHaa KaHua rpamm cyy
nanna 6 oT? Kaickl raanay KaH4a Kenom peakuunra kaTsiunan kanar?

2 kemyp cyy Byycy MEHEH apaKeTTEHWLIKEHLE (H.LU.) KaHYa NWTP KoMYpTEK
(ny mtcup,m KaHa kan4a nuTp cyyTek nanga Gonot?
616.?METatlrl.ﬂ.apﬂbl MaparbinbIWTa Tapkanrad BupukMenepuHed kautun Genyn
anab3
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17. Metannapast anyyHyH NMpOMETannypraanbik LIKMackiH MyHeanen Gepri-
ne. Mucangaap kentuprune.

18. MapomeTannypruanbik MeTannoapabl anyy bIKMachiH KaHaam TylwyHe-
cyHop?

19. MarHuTTyy Temu Fe,0, ar BIKM; MEHEH
GHAYPYN anyyHyH TEHOBMENEPUH Madkin, Tewuerune JNEeKTPOHAOPAYH GTYLIYH
KBPCOTKYNe.

20. HaTpuiA XNOpUOMHUH 3PUTMECKH anexTponuanereqne (H.w) 7,2 A cyyTex
BenyHyn YeIKTL!. JpUTMe[e KaH4a Maccafarkl XaHa KaH4a Monb HaTPUiA MMapoKCK-
Av naina bongy?

21. 1 7118% we3 (Il) cynbaThiHeIH 3pUTMECH apkeinyy (P = 1,122/cM®) 23,2 n
KYKYPTTYY CYYTEKTH oTRepywTy. Kaicul 3at kaH4a enyemre Yexmers Tywry?

227 Yy ainaHyyHy i xyay PYYHY XMMMANLIK peaKLy PALIH
TEHAEMECHH Xa3kin, TEHAGIMNE:

a) Cu—= CuO —= CuSO4—= Cu(OH); —*= CuO —= Cu

CuS0y
B) A== Al(SO); —= Al(OH); —= NaAlO,
Na[Al(OH)4)



[
%

IX znasa

OTMO METAJJIAAPABIH XUMHACHI

OrMo MeTanngapIslH MesTHIHE CHCTEMAaJaH anrafn opiy

JI. M. MesjieseeBiHH Me3rMI/IHK CHCTEMACKIH/larkl KOIMyMYa I0J-
TPYNNACKIH/E Kalralkan MeTagapasiH bapasirst d - anementrep Goxyn
capamar. Anapra: cKaEnuil, THTaH, Banaguil, XpoM, Mapragel, TeMHD,
KOBAILT, HHKE/b, #e3 HAHA [HAK DoArPYIack! fen atatras 10 anemenTran
KaTapsiHarsiap KHper. By afleMeHTTepARE ATOMAOPYHYH CHIPTKEI D1CK-
TPOHAYK KaTMaphlijla § 9KH 2JIeKTPON CAKTAIBIN TYPAT, A5 5MH RUIHHHKH
KaJITaH 3JIeKTPOH0PY acThIHKEL (n-1 )d kaTMapeEaa saliramxan. Ouros-
AYKTAH ajlapAbkl OTMe MeTaJAjap jel atammar. AHpLIM MeTaagapia,
MHCANBl, XPOMJIO, ¥KE3/le, CHIPTKEI MIeKTPOHJOPAYHE OTYILIY YpoT Aa 5H
CHIPTKEL IEHr23I e XKANTEI3jal GHp aneKTpoH KanaT. MuHa yuryiga ka-
cHeTTepu MeHeH Ganrka Metannjapaan aispMatasar. Komymuaa noarpyn-
MaHbIH META/IAPLIHLIH XHMHANLK AKTHBAYYIYTY, HETH3rH PPYINaHLIH
aNleMeHTTePHHeH aifbIPMATAHLIN, TOMOHTOH ¥KOTODY Kapail akTHBAYYIYTY
KY1OHT.

VIII rpynmagars! alipeiM d-sieMeHTTepH: PYTennii, ocMHil, MaxcH-
MajgAyy OKHCTeHYY flapasxacs! +8re 6apabap Gonron GEpHKMeNepiR naii-
Jla KBLIAT.

Komymua nogrpynmaars! MeTaijapasbia aTOMAODYHYH OKHCTEHYY
NAparkaChIHBIH AOMOPYJIALIE] MeHEeH alap/Ibld OKCHICPHHEH, THADOKCHILIe-
PHHHI HEMH3/IMK KACHETTCPH TOMOEAOH, KHCIOTANBIK KaCHETTepPH KOTopy-
maitr. Mucans: xpom (II) oxcnau CrO mermagnk, xpos (1) oxenan Cr,0, -
amtoreppic, an amu xpom (VI) okenpu CrO, — xucioramix okcng. Ara
sutafibik kuesora H,CrO, xpoM xHCIOTACH, H,Cr,0, 551 xpoMayy KACIOTA
TYYPa KeJeT.

Konrywmia nofrpyIIansl MeTaUIaps #ala AHBH KyiManapsl azsip-
Kbl TEXHHKA/A TPAKTHKANLIK MaalHCH 30D, ONICHAYETAH MYMKYH Goay-
mynYa ap 6Hp KoIyMYa MoArpYNIaHEIH 0TMO MCTANJAD/BIH ATOMYHYH
TY3YJIYIUIY, H3HKANLIK, XHMHAJIBEK KACHETTEDPH MeHell 03YHYO TaaHBI-
LILIN Kapaiifnis.

§ 1. ez mogrpynuackLIneH MeTANITAPhLI

Hes moArpyunackiHBIH MeTAJULGADLIEA Y4 JJIEMENT KHDCT: JKea,
KYMYII, AfThIH, ajap IMenlodTyy MeTalijap CHIAKTYY 3je 3H ChIDTKEI
AeHraanmAje GHpAed s-anexTponfopy Bap, an oMH afkpPMack! AKBIPKE
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rarvapeiaga 3s23p°3d' — 18 anextporays Gomymy Gyn snemeHTTEDrE
TYPYRTYYIYK KacuerT# Gepun Typar. IllesouTyy MeTalagapian KecKHE
alBIPMAYBLIBITE! Jed, KyMmym, anTele Cu, Ag, Au KBIREHALIK MeHEH
OKHCTEHNHINET, KBUKBUITCKTE TYPYKTYY GOJIYIIAT, ¥e3 NOATPYINACKIHbIH
MCTAJIADEIHBIE AKTHBAYYYTY MKOropyja GejirHJIercH KaTapfa asasT.
OmonayKTan »e3 KMKLLITEK MeHCH OTO KBIHBIHIBIK MeHeH Gojco fa
oxuncrener. OKCHAACDH, IEAPOOKCHALEDH cyyaa opubeiiT, Havap rujgpo-
oxceajepre kuper. MeTanafapAslH aKTHBIYYIYK KaTapEIHAA CYYTEKTeH
ku#EE Typymar. Omorgoii 6oco 1a GHpHEMelepHELe #Kea +1, +2, an-
et +1, +3, kymym +1 xeoge +2, +3 OereH OKHCTCHYY [Japaj’kachlH
KOpCOTYITY MYMKYH jaHa BajleHTTYYJYKTOPY OKHMCTEHYY JapaskachklHa
TYYpa KejeT.
e, AToMAyK TY3YNYIIY TOMOHEryAel:

Cu(329) 1s%, 25%2p%, 353p°, 341 4s!

Hea atomyryH 3d AQ afiramKan oHYHYY JICKTPOHY KEIHMBLIAYY
GoNToHAYKTAH, TOPTYHUY S-ACHTIAMHEH +CCKMPHK+ abamblHAa acTHIHKEI
JIeHI'sITe OTOT, OLIOHIVKTAH #ed OupukMencprage +1, xxes (I) okcrauage
Cuz0 xana xes (1I) okengrage CuO +2 oKHCTeHYY JapakackH KOpeoToT.

Haotontopy 6ap: f_’:Cu 7 ::Cu .

JKapaTeLIBINITA Ke3/ emHimg

Hes sxapaTeLIBIINTA a3 caHfa Dojico fa SpKHH abanja, anl aMH
KONYYJIYK Y4yp/a KeH TYPYHAO — cyabhuy abanibiHaa Kesgcmer. DH Maa-
HITYY MEHepanaapsl CusS #ea #anTeipars!, #es KOT4claHs] #e XaTbKo-
muput CuFeS: Gopuur Cuy;FeS;, HeKLUITEeKTYY GHpDHEMeNepHHEH,
mucambl, ManaxuT CuCOy Cu(OH), asypur 2CuCO;- Cu(OH)z xaHa kym-
put Cuz0, Tegoput Cul . 6.

Amemermer; Taza sxeagn GHpEKMeNepHEHeH Goiyn anyy GHp KaH4Ya
DacKBIY MeHeH YPYYYY TaTaal OpoNeccTeH KHAMH HIIKe AIIBIDBLIAT.
AJierere XealHE cyNbHUATNK KeHJeDHH KYHTyayy MeHeH /Kes OKCHANH
ANBIIaT:

4CuFeS,+130, = 4Cu0+2Fe,0,;+850,

Anjjan KuiHH KOKC KaHa KYM MCHCH HINTETHI IIA4KTEL 63YHYO

seanen Goayn ansinar. Bya apazamnma skyndepmreiins gem atanar.
2Cu0 + FeB + C + 8i0,= Cu,S+FeSi0; + CO e
CuO + FeO + CuS + C + 8i0,= Cu,S + FeSi0; + CO

Anjias kHifHE «KyIdepmITefHIN KOHBePTOPAO BANTKEITRIN SPHTHII,

sKapa #esres Yeiiun KaneIlbEIHA KeITHPHIIET:
2Cu,8 + 30, = 2Cu,0 + 250,
2Cu0 + CuyS = 6Cu + 80,
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Bya ansmran mes agda Tasa GonboiiT, omonJyKTaH, aBkl famka
GUpHEMeepAeH Ta3aloo YUYH Kajipajan GATKBITEIOD 23DHATHIICT, sKapa
#eafieHs anof xkacan, CuSO,+H SO, spuTMeHH 2JeKTPOIN3/I00 MeHeH
Ta3a Me3 AMLIHAT.

Duaukaisik kacHerrepn. Fes Mana KBISTBUIT TYCTOTY METANLT, oHoll
mimner, coaynar, GopbopaoimnTypyarad TYHYHJYY Topdoro 3. Banxsin
29pYY Temueparypacst 1083°C; 2582°Che xaiHafiT, MELYYIYKTY KaHa
3/IeKTDP TOT'VE 9H 3aKIILl 0TKBPOT.

XuMHANBIK KacHerTepu. Je3 XHUMHAIBIK aKTHBAYYTYTY Goonwa
KYMYII »Kala anThiHAal afisipManagar. Hes rapa KaJUMKH [IAPTTA KbIY-
KLUITEK MeHeH xail okucTerer, an amu Temneparypaisl 400°C ger soro-
py Gepcer TONYK OKMCTCHHII, 03 OKCHAMH Haiifa KuuiaT. Jrepile Kerd-
KBUITEK »KeTHICHS Gosico, aijia sea (I) okcHAHHEe 9efiHE OKHCTEHET:

t? 0, a0 t° #2642
4Cu + 0y ——» 2Cu,0 2Cu” +03 ——— 2Cu™0
Kyprax abangars! XJop #e3 MeneH apaxerresbeitr, an amu abanbia
KHYHHe aje HRIMAYY 6oayiny MeHeH X.Jop aKTHBAYYJIYTYH KepceTeT Aa,
#e3 MeHeH oHol peaknuara Kupe GamTaiiT:
Cu+Cl, =Cu Cl,
OmonAci aie TeMIepaTypaHbl XOropylaTKaHfAa celeH, TeJIAyp,
KYKYPT MEHCH [ia aKTHB/lYY PeaKIHAra KHpeT:
Cu +8 = CuS
Mea raraan sarrap MeHeH peaknuanamar. MHcaiasl, KOHIEHTpa-
UUMAJAHTAH TY3 KaHa KYKYPT KHCIOTAIADE MKELTYYAVKTYH TAaCHDPH Me-
HeH pPeaKIHATa KHpce, KAAMMKH IIapTTa KOHNEHTPauMANaHraH asor
KHCADTACEI MEHEIH apaKkeTTeHe atar:

2Cu + 4HClg + 0, ——>2CuCl, + 2H,0
o

Cu + 2H,80 ) ——>CuS0, + 80, + 2H,0

Cu + 4HNOgg, = Cu(NO3), + 2NO, + 2H,0
Hes aktueayyayry 6oionda Hadap boAronyKTan GUpAKMelcpAHER

AKTHBAYY MeTAJNIAPABIE TaacHpHHEH OPYH AlMAaIaT:
CuCl, + Fe=FeCl, +Cu

HKes bupurmenepu

Hies (I) okempu Cuy0 KEBISBUL TYCTOrY IIOPOIIOK abajIBIHIATHI 3aT
Bosor, an amu x#es (II) oxcuan CuQ kapa TYCTO, apaThLILINTA «TeHO-
PHT» fleTcH aT MeHeH MHHepasd TYDYHJO Keafemer, Hleafn oKHCTeHIH-
PHII, omoEAol aie skea (II) ruapokcHANE BICKITYYAAH fa anyyra GomorT:
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o
2Cu + 0, =2Cu0 , Cu(OH); ——» Cu0 + H,0
ez (I) reapoxcngr CuOH Typyxcys, OIIOHAYKTAH, TE3 271 afbl-
pall KeTeT ’KaHA AMMHAK MeHeH apaKeTTeHHIINI KOMIDIeKCTHE GuprKme-
HH naffa KeUIaT:

CuOH+2NH,= [Cu(NH,),]OH

Hiea (II) ruapokcunn xes (II) BaneHTTYY TY3Aapra miefodsh MeHEH

TaacHp 3TKeHJle KeK TYCTOY Y0KMe TYPYHIo maima OosorT:
CuS0,+2Na0OH=Cu(OH),|+Na S0,

Hea (IT) reppoxcray assipask amboTepIHK KacHeTke 2o Gosor.

#tea (II) TysAapEIELIE KOmIYIYTY CYY/AA Makme! sspumer. Cyyaa
#akIkl apuberen Tyagapra xes cyaedmau CuS xama mes docdarst
Cu,(PO,), kuper. CuCO,- Cu(OH),- 0,5H,0 MmrEepaisr fa Hagap SpHiT.

Konponyaynry

#ea Jxana aHBIH KYHMANADE! 3TeKTP-XAMHAILIE OHepXaiina snexTp
TOrYH OTKOPI'Yd 3RIMAADABI AIYYAa aHa 6alrKa a3bIPKEl OHYKKOH TeX-
HHKa/la KOMAoEYAaT. MeTal yprasiblk eHepaiia dMesquH Kaiai Me-
HeH Kyitvacel koo Cu 80% — Sn 20%, nuek MeHeH KyiiMack! JaTYEB
Cu 60% — Zn 40%, anapjaH MaITAHATAD/LIE TETHKTEPHE, CYY arkayy-
9y KpaHAapAsl, IMHKTePJHE TYTKAChIH, MIrRYTepAR xacamar. Opra-
HH3MJIE ¥ed 0T KePEKTYY: KaH afiaHyy NPoleccHH aKMBIPTYYAA, 8CYYTo
smappam Gepan, reMormo6HEAME asalikII KeTYYCYHOH cakTtaiit. Berepuna-
prana ez kynopocy (kokram) CuSO,- 5H,0 kyirysyyay, KycTypyyday
MAHA HIKH KYPTTapALl oNTYPYYTY DEATeHT KATaphl DaiifataHBLIAT, A
amu (CuOH),CO, ecymayk GaxTepHAIaPLIH OATYPYY YIYH sxaHa 60EKTOD-
AY anyyfa KoJAoHYJIAT.

§ 2. IlaeK MOArPYNNACKIHLIH MeTaNAIaphl

Mearmagek cacTemanss I DogrpynnackHEIE oTMe d-MeTAIITADE-
HBIH JIeKTPOH/IYE TY3YIYIIYH KepCeTcok TOMOHKYIeH Gomor:

Zn ... 3d"4s* Cd 4d"5s%; Heg 58'%6s*

Byl aneMenTTepAHE INEIOYTYY MeEp METALIAAPEIHAR O3TOTOMIYTY
(n-1)d AO Gapmersl 18 afeKTpoH, anl 3MH AKBLIPKBI MIEKTPOHAVK ACH-
ragiMHfe 2/leH dNeKTPoHY Go0T. AT oMM IIENOYTYY #ep MeTALIfapAa
Geprumuiifen famkackinga 8 aICKTPOH, A 9MHE 5H CHIPTLIHA SKHEH AICK-
TpoRAepy GonoT. XHMAAMLE PeaAKIHATa KEPreH]e [MHK ToArPYIIACEHLIR
OTMO METALIAAPEI 3H CLIPTKEI OPOETACHIHATE! SKH aeKTPOHYH KOTOTYIIAT
na +2 oOKHCTeHYY lapaskackl MCHeH GHpEEMenepy maiina KeUsiImaT. Anap
IMEIOATYY ep MeTAILIaPLIHEIH TTep alffkIpMAanaHkl, 03/0PYHE
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MYHO3AYY KOMILISKCTYY GHDHKMeAepH TY3YYTo senieMIyy keammneT. Iinak
OOArpY IH[IATBI TTepHE BapALIrsl KYMYII CRIKTYY KANTHIDAK,
KPHCTAJULIBIK TY3YJIYOIKG 33 G0JTOH METANIAAP, Al I9MH ChIMAN KAIMMKA
mraprra cyiok abanga GojgoT. ChIMAN METALITAPABIE 2JIeKTD-XHMHATBIK
YEIHAMYY KAaTapelHAA CYYTeKTeH KHIHA TYpaT, OMIOHAYKTAH KhIYKBUITEK-
THH TAaCHPHEE TYDYKTYY KeJleT. JKHHYH IPYIIaiblH HerHary rpynackis-
JArBl META/LTAAP/LIH OKCHIIEPH, TRAPOKCHYIEPH HErHaIHK KacHeTTepre 33,
aJ1 5MH [IHHK NoArPYIIAackIHLIH 3JIeMeHTTePHEHH OKCHAiepH aMboTepInkK
KacHeTTepre 33 Goayimar, Hamkava affTkapfa Hadap HerH3JHK KacHeT-
Tepre 93.

Iuak

BupHkMenepHHie TYPYKTYY +2 OKHCTeHYY Aapa)acklH KepceToT.
Mucasisl, THEK OKCHIOH, M’HIPOKCHAN, XJA0PHAH . 6.

Zn**0, Zn"*(OH),, Zn**Cl,

HapaTelIBINITa Ke3 e

IuEK #wapaTELUTLINTa 3pKEH abajifa A99paNK kesgemnedtt. Bupux-
MejlepH KeH TYPYHA© Kedfetter: ransmeil »xe ZnCO,, uuHE oOMaHKaCH!
ZnS (chanepur). Hep kelpTeIIEIELa Goaxon Megen 0,01% exzemynne
IMHK MIaTe KapManism »xypet. Kamamuk Zn,Si0 H,0ZnCO,, ¢xmasun
NEHKAT# e DEHKTHH okcuan Zn0.

Ao

IMHEKTH aHBIH KeHjepHHeH OAfBITYY BIKMAaChl MEHEH IHHKTHK KOH-
nedTparsid anar. Kemyprex, komyprek (II) oxcuan mana cyyTexk MeHeH
KanbIbbIHA KeATHPYY MeHeH Tasa NHEHKTH ANBIIIAT:

2ZnS+30,=2Zn0 + 280,  ZnO+C —™=¥, 75 + CO

Zn0 + H,— %% 5 7Zn+H0 Zn0+CO— 21 57y +CO,
DHIHKATBIK KACHeTTepH

LIMHK KYMYID CHIAKTYY MAAThIpaK, Thirsisasirs: 7,13 2/cu’ Gonron
oop Meran. Tesenky ' MailijaTaHEII KeTYyay KacHeTKe 33, an 3Ma 100"
150 C mitmigask, Yomadaak Keslull, }XYKa MeTA/LI ILTACTHHKACKH] ANBIHAT.

Iaparsipimra Gem uasoroby 6Gap. Mucanst, S$3Zn, S$5Zn, 55Zn,
67 70
30n, goZn.

KXMMHAMLIE KacHeTTeps

IIHEKTHE XMMHAAIBIK AKTHBAYYIYTY INEJ0UTYY KAHA NIETOUTYY Hep
MCTAIlAPEIHAH HAYAPLIPAAK, 47 9MHM KOPromyH, Kajai, xes, chiMall,
KYMYII JKaHa ajdTEIHABIH aKTHEAYYIYTYHEH xoropy Goaor. [TuHKTH KYD-
rax afaja KapMaranja xon yOaxkeTKa el HE MeTaAI/bIK AT PAKTEIK
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KACHETHH MOTOTOOHT, an sumu abaHsH HuIMAYY GoaIymly MeHeH HMEHK
OKCHAMK KaTMap MCHCH KaNOTaJaT Aa, aHjial apsl aTMocdepaja MeTapt-
AR Gy3ynyUIVHAH, KOPPO3MATA Y9ypaIsiHal caxkraiit. Ilnnk kagmvxne
TeMIepaTypaja cyy MeHen peaknuara kupGeiiT, ai oME TeMIepaTypansl
JKOTOPY/IATYY/A OMHK CYY MCHCH AKTHB/YY PeaKIUATa KHpeT. dreppe muHK-
TH OKCHJAHMK KaTMapLIHAH Ta3afiall, CYY MCHCH BICHITCAK, DeaKIlHA CyY-
TeKTH GOJYII YBI'AapYY MeHCH YPOT.
Bupruan yuypga: Zn + H,0 =Zn0 + H, T

Axummennze: Zn + 2H,0 = Zn(0OH); + H, T

TeMueparypaHsl KOTODYY MeHeH Zn rajJoreRfiep MeHeH peaKIaara
KHPHI, aJorCHEAACDAN — TYSAAP/AS! Naiiia KELIaT:

Zn +F, = ZnF, Zn+Cl, =ZnCl, Zn+8 =ZnS x.6.

KyRypTTYY CYYTER MeTaiIbIK MUEKKE TAACHD STKEH/IE AHBIN YCTYHKY
GeTH NMHK CYAb(HIHHEE YBIAAMAYY KYKa KaTMaphl MeHeR KalTaJlbi,
METANNIJILIH aHJIAH apsl pPAKIHATA KHPYYCYH TOKTOTOT:

Zn+H,S =ZnS +H, T

LIMAK cYIONTYATaH TY3 #aHa KYKYDT KHCIOTANTADL MeHeH DeaKIHA-

ra KHpPWII, THOLIeNYY TY34apis! nalifa KeuiaT:
Zn + 2HCl(;) = ZnCl, + H, T
Zn + Hy80, = ZnS04 +H, T

A7 3MH KOHIEHTPAIHATAHTAH KYKYPT ’KaHa a30T KHCIOTANADEI Me-
HEH PeaKUMATa KUpPreHje NUHK KajibOblHA KeJITHPrHY KaCHEeTHH raHa
KepceTeT, cyyTek GoayHyn YbIknaiT:

Zn° + 2H,80,4, = ZnSO, + 2H,0 + SO,
4Zn + 10HNOg = 4Zn(NO;); + NH;NO; + 3H,0

I[nak menourop MeHeH aM(OTEPANK KACHETHHE KODCOTYH, CYYTEKTH

fenyn gysirapar:
Zn + 2NaOH + 2H,0 = Na,[Zn(OH), |+ H, t

IMuek MeTannjapabE AKTHBAYYJIYK KaTapelEAa e3YHOH KHAMEKH
MeTaNIaapAE! BHpHKMeleprHeH CYPYN YBIrapa agar:

CuS0,+Zn=ZnS0 +Cu CdSO,+Zn=%nS0,+Cd

Iunk 6upurMeacpn

Zn0 nEHK OKCHY ¥APATEILIINTA KeH TYPYHAO KesfemeT. Bopnox
aK TycTery 3at. Byn GupmrMe amdoTepiHK KacHeTKe 53 GOATOHIYKTAH
KHCA0TATAD/A J¥aHa Mie104TopAo oHOlt IPHI, PeAKIEATA KEDET, HATHIH-
Jaja MUHK TY3/4aphl jkaHa DUEKATTap naiiga Gogor:

Zn0 + 2HCI = ZnCl,~ H,0
Zn0 + 2NaOH + H,0 = Na [Zn(0H),]
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Iluek oxcHAMH BICEITKAHAA HETH3AMK OKCH/ACD MEHeH peakHATA
KHDPHI IIMHKATTADALL, ai 3Mu kpeMuHit (IV) okcnan Menen aituex cuiak-
TYY MaccaHb! Maia KBELIaT:

Zn0 + Ca0 = CaZn0,; ZnO + Si0, = ZnSi0,

Zn(OH), THEK M’JPOKCHAM aK TYCTOrY YokMe abaibiiga G6osoT. Bya
HOKMO [HHKTHH TY3A4phl HIEA0YTOp MeHeH PeakHAra KHpreage naiiga
Gosor. AMoTep/inK KacHEeTHH KOpCOTOT.

Zn(OH), + 2HCI] = ZnCl, + 2H,0
Zn(OH), + ZNaOH = Na[Zn(OH),]

Iunk rEAPOKCHM aMMHAKTA SKCHEM OPHI IMHKTHH AMMUAKATHI

Aell aTANraH KOMILIeKeTYY GHpHKMEHH nafija KeLaT:

Zn(OH),+4NH,0H =[Zn(NH,) J(OH),+4H,0

[[MBEKTHE Oropy/ia KeATHPUIreH GHPHEMe cpHECH 6aliKka Aarkl
Tyajgapsl Gap.

HaparteuisnoTa ZnS quak ofMAHKACEKL, Zns0,- TH,0 nuuk xymopoey,
ZnCl, mIHK XT0pH/IH %.6. TY3AaPLI KEHMPH TYDAS TApAITaH.

Komromyrymry

Ilusk ap TYPAYY TApMaKTapAa KONAOHYAAT. Temup #ana GosorTon
macanran GyoMaapasH GeTHHE KODPOIHANAH CAKTOO YIYH KAOTooro maii-
AananeuiaT. [IMEKTHH amoMIERT MeHel KyHMack! JaTyHL TYPYHIO Ko
KonaoHyAaT. [[HEK rarsBanMKANBIK 3MEMEHT KATADE] DallalansiIaT Mana
aiBLl 4apbackiAa MHKDOITIEMEHT KATAPH OCYMAYKTODAYH oCyImy yuyH
PHAKIILL mapT Ty3eT. [[HHK TY3/apLl BeTePHHADUAAA KYHYK, apa aiibik-
THIPYYUY Mail KaTapsl QUHK OKCHH Nafifanansar. [ank oxcnan ZnO
TeXHHUKa/a aK GOEKTY ajnyy/a skaHa peanHa, 3aMasKa, cOprya Karasaap-
JBI YBIPADYYAA GHPUKTHDPYYHY 3aT KaTaphl KonjoRytaT. [luak cyibhaTsr
ZnS0,, nuak xaopuau ZnCl, sKelradTapAsl YHpHTHeH cakToo Y4YH, an
IMH OHHEK, KYMYI cyasduatepn ZnS + CdS Tensexopcotyyuy skpangapisl,
TYTYKTOPAY AaApAo0 Y4YH Dalifianaisimar.

Cevan

CrIMANTEIH aTOMYHYH TY3YIYITY Hg.‘. 5s*5p°5d6s?, an muuk
METAILIBL CIAKTYY DHPHKMeNepHHE TYDYKTYY +2 OKHCTeRYY fapaskachli
KOpPCOTOT, CRIMANTLIN OKCHIH, THAPOKCHAHR, XA0PHAH 3. 6. Tysaaps! Goi-
THIYY:

HgO, Hg (OH),, HgCl, . 6.
Criman Gaifsiprsl 3aManan Gepn Genruiyy MeTainfapasin Bupm.

Bamka Metanigapaan afisIpMaiankIn, KafHMKN [IAPTTA, CHIMAI CYIOK
TYP/IOTY 03r04e JKaJThIDAK MAHA THIEI/LIIEL #OTOPY MeTA.
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JapaTsIsmiTa Kesgemyycy

JKapaTeIILIIITa CRIMAI S3PKHE abanja as Kesfemer, kobDyHduo oH-
pukMesep TYpyRae Gosor: cyibdun HeS; cenennp HeSe; rennypnn HgTe;
oxeus HgO; xmopup HeCl, k. 6. MUHepalijap/la KO Kes/leler. KeHupH
rapairal Kenficpuien HgS — KHHOBADE — ChLIMAN CYJNLOHAH CHIMANTEI
OHAYPYYTY Hernard GyaaxTapisia Gupu.

Ammismst

CrIManThl, AHLIE KeHH KpHoBapfan HgS ansumnar. Byx yaypaa csl-
Man 6yy TypynAe SoIyHYO 9BITAT, aHbl MY3JaTKENY KabbLT ANrEMTADALIE
JAPAAMBI MCHEH cy0K abaiara afinan spLIIIaT:

HgS +0,=Hg + S0,

MRIHEJAH THUIKAphl TEMHD )K€ KAMBIHA OKCHJM MeHeH BICHITBII,
Tasa ChIMAaNTHL anyyra Gojor:

HgS + Fe = Hg + FeS; 4HgS + 4Ca0 = 4Hg + 3CaS + CaSO,

TBIK TepH

CrIMaI KYMYID CHIAKTYY 4K TYCTOry ANTHPpaK CYIOK MEeTal,
38,84°C katyy abaxra erer, 356,95°Cue waiimaitr. Katyy abansmpga
witparud, Joraryyd Metann. ChIMan MeHeH KOl MeTaiijap aMansraMa-
napfsl maitaa keismar. CeimanTeie Gyycy ere yynyy Oonor, arepfie
OpraEM3M yyjaHca, OHOH MeHeH ubIKNIailT, KemKe YefiNH YyIaHTLIN XKYpe
GepeT, OUIOHAYKTAH CHIMAI MeHEH 6Te STHAT MaMEIe MKYPTYSYY Takan
KBUIBIHAT.

XHMHAILIK KACHETTEPH

KagmMen maprra Kyprak aba, KEMKBLATEK ChIMANKA TaacHp Gep-
GeliT, 6EPOK askIpaak eaueM/e HEIMAYY abaHLIHE GoXyIry MeHeH chIMAam
peaKIMAra KHPHI, CHIMANTEIE 603 TYCTOry OKCHAHE mafijia Kelnar. 3rep-
ne 350°Cre uefiHE blchITCAK, chiMan afana KEEEL TYCTery okcEgaa HgO
naitfaa keuiar, agst 500°Cre slcelTeak, Kalpa AeHeKeH 3aTTApPra CEIMAI-
K4 jKaFa KYKbUITEKKe aXKpIpan Kerer. ChiMan GHpHKMesepaije Aaihoy
+2 oKHMCTEHYY [lapasKachiH KepceTeT, GEpoK, Kapa Tycrery chmmam (I)
oxcuau Hg,0 narer Gap sxeHarH GeaTHITYY:

2Hg + 0, —3C _,2Hg0; 2Hgo —2C 520+ 0,

Kaagmvky maprra ceivan xmop mener Hg,Cl, maiiga keinar, aHag

CHIMaNTHIH XJopaanHe — cynemara HgCl erer.

Hg +Cl, = HgCl,
ChIMan KYKYPT MCHEH JKeHIA 3jle peaknuara kmper. He +S=HgS

cyasbmiE naiga Gonor, OUIOHAYKTAH CBIMAL FKEPre TOTYIYI KATTAH yIyp-
Jla KYKYPT MeHeH HINTEeTHII, Tazanan ansnnar. ChiMan cyy/a aHa menod-
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TopAo spubeiiT, an oMK KHCIOTATADAA IPHIT, CHIMAITEIH CAHLIHA ¥apala
aHsm +1 ana +2 oKHCTCHYY AapaskACBIHAATL TY3AD/AB OAfTA KEUIBIIAT:

Hg+2H,80,~Hg80,+80,+2H,0; Hg + Hg(NO;), = He,(NO3),
3Hg+8HNO,=3Hg(NO,),+2NO+4H,0

Cevan +2 criManThIE XJA0PHIHHEIE HgCl, camvam +1re ueftun ka-
ABIGETHA KeneT.

Hg + HgClg= Hg,Cl, (xanomens) cyyaa sprbeiir.

3)2

Ceman SupurMenepn

HgO camanm okcEAn caphl ¥aHa KBI3BUL TYCTOTY 3aT, BICEITKAHJA
JMEHHN 3/l¢ ChIMATIKA JKAHA KBIMKBUITEKKe ablpan kerer. ChiManThIE

(IT) OKCHAM HerH3AMK OKCH, OMIOEAYKTAR KHCJIOTANIAD MeHeH peakIlHa-

Jlapra KApHO, MeHH] 5pHil TYPras Tysfapasl nalifia KEUTRIOIAT:
HgO+2HCl=HgCl,+H,0; HgO+2HNO,=Hg(NO,),+H,0

Criman (IT) oxcrgs cyyaa apubeitT, an mMelrouTop/io CHIMANTEIH TYy3-
JlapHIHEIH 3DHITHHEEH Hafiga GomoT:

HgCl,+2NaOH=2NaCl+HgO +H,0
Heg( N01)2+2N30H=2NaC1+Hg0+.‘H20

CrIManTHH TYy3Aaphl KATATHIATOP KATAPLIHAA KONTOrOH XHAMHEAILIK
upomneccTepre Karsimar. MECAIB, CyleMa alleTHIeHIH MHAPOXI0PA00I0
KATANH3ATOPJYK KaCHCTHH KOPCOTOT!

CH = CH + HCl— €€k, cq, - cHel
Kydeposnys peaknuscelaga chIMan cyasdun naiatansiiaT:

CH = CH + H,0 — 150, cy_coon

Hg(NO,), ceiman EHTpaTEI cyy/ia AKIIB 3PHIT, RICKITKAH/A Chl-
san oxcuuae HgO veitun axeipaiir. ChIMan Ky4Tyy OKHCTeRAMDPIET 60i1-
TOHJYKTaH, AUkl TY3AAPLIHAH AKTHBAYY METALLap/ALIH XapAaMLl MeHeH
KaJbBIOEIHA KeTTHDPHIT aIbIaT:

Hg'¥(NO,), +Zn°=!~!g"1'—Zn(NOJ)z
CrIMan KOMYATaH TeCTHIAIEDAR AXKBIPATLIT GHAYY YIYH schIMall
KY3rys Jlell aTaIraf peakinus DaffanansLIaT. AN ya9yH Tasa Ke3 ThIHLIH-
ABIH YCTYH® HeCTHIH/AH CANCcA, TRINBIH/BIH YCTYRAO KANTHIDATAH CYIOK-
TYK GOAYBYI YBIKKAHLI KOPYHOT:
Hg**+ Cu” = Hg® + Cu*?
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CrIMANTHIH KONIOHYIYITY

MeTann TYPYHASIY CHIMAN ap TYPAYY KYPalfap[sl — KBAPI JaMOa-
AaphIE TepMoMeTp . 6. xacoozio KoajoHyaaT. Mrcansl, cynema HgCl,
AHTHCENTHE aHA [e3aMHMEKIHSA Acoouy 3aT KaTaphkl KOAJOHYIAT.
Cynema eTe yyayy saT, agsis 0,2-0,4 2z agaMasl oIyMro AyYyIIap KELIAT.
HgS kuuoBaps kofyH40 KeiabLt 608K Macoofo NallaTaHELIAT.

§ 3. THTan DOArpYIMIACLIHBIH MeTaJAIapsl

ATOMYHYH 2JeKTPOHAYK TYSY.IYIITY TOMOHKYA0I:

Ti@ ..3d% ds?; Zr..Ad‘-Ss‘; Hf@ ..5d2- Ga

IH crIpTKE! opbHTackIEAA 2 3eKTPOHY, AN 3MH ACTEIHKBI KaTMa-
puiaga 2,6,2 smexrporgopy Gap. XMMEANKE peakOHAra KHEpreHjle TH-
TaH, MUPKOHER, raduuit 2,3 kasge 4 ancrTpoayH Gepun, GEpHEMeTepAR
nafiga keiaat. OMOHAVKTAH amap oKHCTeHYY gapaskatapel Me™, Me™?,
Me*? uu kopeorymer. THTAH MOArPYNNACLIHAATE] AIeMEHTTEPARHE 3H TV~
PYKTYY GMDHKMeIepR OKHCTeHYY fapaxanapsl +4 Gonron yuypy. Trran,
uuproHWi xana rapuuit Karyy afaneiEga KYMYIITed aK, MANTEIDAK,
HOolOMYaAK, HIWIYI9K, KeHI, KATYY MeTaLjiap, KPHCTALIAbIK TOPYO-
JIOpY TeKCcaroHANIBIK kaHa Gop6opsionTypyaras kyb Typyane Gonor. Ka-
[HMEH IapTTa Y906 TeH KOPPO3HATA TYPYKTYY.

Trran

Taras 5H CHIPTEL KaTMapeiija 2 anexTpoRYH ade GepbecTen, ac-
TEIHKBL 3d? feHrssnUBEAern 3ACKTPORYE Bepyyre meageMayy Gonor. Bu-
pakMeacpuage Ti*?, Ti**, Ti** geren okUCTEHYY fapasKacklH KOPCOTO Anar,
6Hpok +4 OKHCTCHYY apaskackl MeHeH TYPYKTYY Gupuxye. Mucansr, TiO,,
TiCl,

HKapaTsimenuTa Kesgemyycy

THTAH KAPATRUILIIITA KeHUPH TaparaH, :ep Keipreimbmaa 0,6%
KapMaJsIn »kypor. HapatsuUrsniTa TRTaH THTaHoMarHeTHE FeTiO, - nFe O,
nnnvennt FeTiO,, eden CaTiSiO, sana pyrun TiO,, 6pyxur TiO,, anaras
TiO, AereH MHHEDALAD TYPYH/IO Ke3jielneT.

AUTLIHBINILT

Tasa THTaHAL! aAyyHYH OHp Hede bikMack! Gap. Afjeresge THTaH
(IV) oKCHANE KOMYPTeKTH KaTEIIITHIPEIN, XJI0P MEHCH MINTETHI, THTAH
TETPAXJOPHIAME A15IIIAT:

Ti0, + 2Cl, + 2C = TiCl, + 2C0T
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Anpan KMARH, TeTPaXJ0PHAAK [IEI0YTYY Ke IEJ0UTYY Kep Me-
TA/AapsIE GOJ0TTOH KACAITAH TYIOK MAKIITE BICKITYY MEHeH Taza TH-
TaHAL! aayyra GogoT:

TiCl, + 2Mg =Ti + 2MgCl,

Bys plkMa MareHi-TepMHKAIBIK gell atanat, 850°Che mimke amar.,
Knilupkn Kesfiepfie THTAH/ALI THTAH KCHACPHH HOJ00 LIKMACH Me-
Hed Gafisrrem, 1800°C yuMa Kelren TeTpaMORH/IM BOTBMDDAM BICLIK #HOH
APKBLIYY TEPMHKAJBIK JUCCOLRAIIN HYPIyayy MeHeH KOl canja OHIypyn
anyy MYMKYHUYJYTYH MaiiIaaa bl 3KaThIIIAT:
Til, 2 Ti + 2LT

DusnKaILIK KacHeTTEpR

THTAH KYMYII TYCTYY 4K, MAJATEIPAK, HIEMIYI0K, 3eHHA, GHpox Ka-
TYY MeTasl. THTAHARE reKcarcHan/slk #xana GopbopaolwTypyaran Ky6
MoAH(HKANHAAADE! Genrnayy. THTam famka MeTanagapra cagsluTep-
Maayy MeHu MeTAJIfapra KHpeT, TeIrs3asirst 4,49 2/ca?, 20°C omon
aJIe YIypAa KeIABIHALIK MeHeH apYYYY KaTyy Mertani, apyy t."=1677°C,
kaiitioo t" = 3277°C, koppoausra TYpyKTYY G0NO0T, ANOMEHKI CBIAKTYY
kabbIKya MeHeH KANTAITAH.

XHMHAIBIK KHCHETTepH

THTaH KAGUMKH TEMICDATYPALa KOPPOIHATA TYDYETYY, a1 omu 610°C
KEMMKLUITeRTe Kyltor. Turan Majigatanran abaislifia cyy MCHeH DeaKIisi-
ra 700°C — 800°C KHpHI, CYYTEKTH CYDPYI YbIraT:

Ti + 2H,0—2=80"_, mig, 4 2H, 1

Turan Gapaelk raloredjep MeHeH aKTHBAYYTYryno skapama 150°C—
400°C PeaxkiHAra KHPHI TeTpa MajloreHHIACPIN Haiifla Keinar:

Ti+2F —% MR Ti+ 2l —% Ty,

Axn smu 700°C — 800°C turan azor, KYKYPT, KoMYpTeK, docdop Me-
HCH APAKeTTeHHIIET:

Tisp—1%0 . mp. Ti+25— ¥ ,mig,
CyroaTyirag KHCI0TATADAN CYYTEKTH CYPYT HBITADAT:
Ti +4HCI - TiCly + H,

Turan majbina aparsiHAa AKIIL! IPHAT:
3Ti + 12HCI + 4HNO, = 3TiCl, + 4NO + 8H 0
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THTaHALI KOJTONYIYIIY

Jlenus cyycyE/a KOMIORYAYY Iy KYPaIfapis aceoflo, ap TYDAYY Kyi-
Manmapibl aTyyaa, aba yYakTapEIHIH, IeHH3 KeMelepHHEH, BATOEAOPAYH
TeTHKTepPHH THTal MeHeH KaNnToofo, JerupiexreH Goior anyyaa (dep-
poruTan (eppokapboTuTaH, (EPPOCHIMKOTHTAH .6.), MEHEEDANJILIK aK
GOBKTY /1afP/i00/I0, 83TeYe KATYy KyiiManapsr: kapbm, HUTpuy, Gpomumy-
[ieDH MeXaHHKANLIK KaKTal TYPYIITYK Gepyydy, Kecyydy, 6ypryproosy Te-
THKTepAH acoofo naiijasamstnar. Teram xiopupm TiCl, anTemps,
KYMYIOTY, CBIMAnThl Ka/bl0ObIHA KeATHPYY YMYH, 47 9MH THTaH HHTPH/H,
wapbuam TiN, TiC ere karyy, 6aanyy TADITAPAL! HEUIMATO0A0 KOLAOHY-
nar. TETan KapOuAKieH TY3OTYYHY ANNAPATTAp, J1EKTPOLIOP AHACATAT.

§ 4. Xpom moarpynmnachiibii MeTajIgapsl

Xpom, monufjeH, BOXB(DPAM aTOMIOPYHYH 3JeKTPOHAYK TY3YIYIIY
TOMOHKYO!

Cr ..3d%4s; Mo —Ad>5sl; W ..5d%6s?

Xpom MeHer MonHGIeH/HH 3H aKRIDKLI KaTMApBIA/a GHD/eH s1ekK-
TpoRy 6ap, acTHIHKE! KATMApHIEAA 2,6,5 onexTpon xaliramkan. A amu
EONBBPAMILIH 5H AKBIPKE] KATMADRIEa 2 3NeKTPOH, acTHHKEL KaTMa-
puiga 2,6,4 anextpon smalfiramkan. XAMHEANLIK peakHATa KHPreH YIy-
pYHAa XpoM, MoarGieH, Bonbppam Gupusmenepuage 2,3,4,5,6 anent-
TYYIYKTY KopcoTymer. XpoM HOATpYInackEAars! snemertrep Cr, Mo, W
KATYY, JAATHIDAK, ¥OrOPKY TeMueparypaja GalKeln 23apHi TYprag Me-
ranngap. Bupor xpom Monuben MeHeH BoAk{paMra cANEINTEIPMATYY
MopT, ybonenme kerer. MonuGen xaryy GojiroHy MeHeH KAKINEL HELI-
MAJAHLII, ¥OFODKY TEMIEpaTypaja al KaHfAooTo, S00YTa 2A0eK KeleT.
BosnsdpaM 6apAbIK MeTALIAapALIE HIHHEH 0TO JKOTOPKY TeMIeparypara
TypymrTyk Geper, 3410°Cpe spmiiT. XHMUANEIK aKTHBAYYTYTY Goomua
XPOM HOATPYHIACEIHIATH! HJICMERTTED TOMOHKY AKTHBAYYIYKTY Kepce-
tyinor. Mosu6/leE MeHeH Bolk(PaM XPOMI0 KADAran/a MaKLHALITEL 6ap.
TabmaTTa Oy 2IeMEHTTED *alaH raga bupHKMestep abanslE/a KeafelneT.

Xpom

Orepfic TYYpa EPETTYYIYKTOrY SAeKTPORAYE TOATYDYY KYpPce, ChIpT-
KBl KATMApHIHbIH 2eKTPOEAYE dopmyaackl 3d!- 4s? Gomuok. [lemex, Ba-
MEHTTHK KaTMapHHEIH 6HD 2MeKTpony sTel dra oTYy MYMKYETYIYTYH KOJ-
oHYD (3€apeiMbl GHP/CH MIEKTPOH MeHEH TOATYPYAraH), HIKH KaTMap-
ra oTyD KeTKeH ja, 3d°- 4s' iopMynacsmEa 33 Gosyn xanrad. OmMoOHIYK-
ta® xpowm GupuxMenepuage Cr*! , Cr*?, Cr'?, Cr*, Cr*®, Cr*f oxucrenyy
AapajkackiE KepeeTe anaT, Gupok +1,+4,+5ke Gapabap GoroH OKHCTEH-
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ref abanfapeiEbin GRPEKMeNepH TYPYKeya GonronaykTan, xpom +2,+3,+6
OKHCTEHYY Aapakaiaphl MeHeH TYPYRTYY Gupuxmenepan GepHmner: Xxpos
(II) oxcuam, xaopean xana xpom (I1) okenau, rigpoxenan CrO, CrCl,,
Cr,0,, Cr(OH),, Cr0,, K,CrO, . 6. 6GupuxMenepu Genrmiyy.

HaparsuisimrTa Kesgenyyey

XpoM JKapaTBUIBIITa KeHADH TApAIraH dJeMEHTTEPAMH GHpHHe
xrper. Kengepann kypameiaa 6upuxmencp abarsiaga 6ogoT. DH KeHA-
PH TapanTaH KeHjlep TOMOEKYI0p:

FeCr, 0, — xpommT, Mg, Fe Cr,0, — Marsoxpomur, Fe(CrAl),0,— anzo-
MOXPOMHT, PbCrO — Kpokour kama Cr,0,— xpom oxpacsr Tvp\fHJ:[e
Ke3femer.

Ansmenmmst
Xpou onopaiiia SMeKTP MeIIHHe XPOMAYY TEMHDIH JKAHA XPOM
OKCH/IHH KOMYD, KOMYPTeK, AMIOMHEEHE MeHeH Kaablbbiia KeATHDYYIGH
AJIBIHAT:
Cr,0,+ 2A1=2Cr + ALO,
FeCr,0,+ 3C = Fe + 2Cr + 3CO
FeCr,0, + 2Al = Fe + 2Cr + ALO,

DHIMKANLIK KaCHETTePH

Xpom ak, #MaATHIPAAK MeTANI. ANLIE THITBISABITEL 7.2 2/em®, apyy
Temneparypacst 1903°C, xaitnoo remmeparypacs: 2570°C. Xpowm abaja
CLIPTHEIHAH HYKa KaTMap — XPOMIYH OKCH/IH MeHeH KanTaasn KAJTaT, 6y
AHBIH aH/IAH aphl OKHCTEHHIIHECH caKTalT. XpoMro KoMYpPTeKTH KOII-
COK KATYYJIYK canaTtkl Koropyaaitr, Gupor mopr, ybemourys Goayo ka-
JIaT, ONIOHAYKTAH Galllka MEeTALIIap MeHeH KyiiManaphl KeHHDH ajibHaT
JKAHA KOJJOHYIAT.

XpomM/IyH XHMMAILIK KacHeTTepH

XpoMayH cEIPTKEI GeTHHE/ACTH GaillaHBIIITApTa KATHIINAN KANTaH TeK-
TpoHA0p Gol BANEeHTTYYIYK GHp/AMKTCDAM Naiijla KbUITAH/ABIKTAH, AHLIH GeTH
abaja sxyka OKCHYIMI KabRIKYa MeHeH KANTANAT, OLHOHIYKTAH GoJIMo TeM-
uepatypacsina GropAoH 6ainka saTTap MeiieH peaknuAra kupbeiir. blesr-
KaHJA XPOM Tepc JIeKTPAYY ajleMeHTTeDIHE A9k Gaapisrs! MeHen apa-
KeTTCHUIIIHTI, HOHAYE HAHA VIOAAYE GHpHKMeep/H naiiia Keliat:

2Cr + 3F,= 2CrF, 4Cr +30,— %, 2Cr,0,
2Cr + 3CL—"— 2CrCl, 20r+38 - Crg,

An omu xpoMayE +2,+3 sxana +6 okmcremyy CaHAapLIH/A XPOM
HEIH3UK, aMOTePAUK AaHa KHCAOTANEIK KacHeTTepre 3. Bya kacmer-
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Tep MOHAYK PajiMycTapra KosKkapasn/isl GolroRAYKTAH YIYEIY MearuiHn
2/leMEHTTCPHIC CANBINTEIPMATYY Kapal Kopoay.

9 ('] o 6 o
Mg™?-0,78A A -0,57A; 5*%-0,30A

o 3 o 1—6 o

CI"Z -0,81A Cr™ -0,64 A Cr™” -0,35A
Mg(OH), Al(OH), H,S0,
HEMW3 aMdJDTEPﬂHK Herva KMCnoTa

Vmynzait ane pagaycka 2o 6osiron xpoy GUpHKMeIepH KOpCOTYI-
rouoit kacHeTTepre 33 Gonor:

Cr(OH), Cr(OH), Cr(OH), me H,CrO,
Herma ampoTEpPAMK HErM3 kMcnoTa

Cro Cr,0, Cro,
Herm3anK ampoTepamnk KMCROTanLIK OKCHA

Xpom bupHEMenepu

Xpo rpextye «60éK» JereHIH TYMYEAYPOT. TbIHABIIEIEAA aJle XPOM d
aMeMeHTTCPHHNE KaTapBIHAA TYPYI, JNeKTPORAOPYHYH TYSYIYIOYHO biia-
iBIK JKAPLIK HYDIAPBIHBEIHE Kall GHp Y3yHAYKTaPEL 3/eKTD-MArHHTTHE TOJ1-
KYHapsld TaHam CHHMpYY, TYCTYY HONJIODAY Haiifia KBLIYY MYMKYHTY-
Ayry Gap.

xpom (II) oxcnma xpoM (II) regpoxciIH XPOMATHOH

CrO - xapa Cr{OH);— »alsLn CrOf = eapnt
xpom (I1T) oxciam xpom (1II) ruapoxcrm BKH XPOMATHOH
Cr; 03— sammin Cr(OH); — GosonTyxk skamstr  Crp0; *— Kularsurr

Xpowm (II) oxenam Kapa TYcTOTY DOPOIIOK, HErM3AHK OKCHIACPTe
xuper, ara Cr(OH), ragpoxcian sutafibie. Xpox (II) rEApOKCHAMH AHLIH
TY3[apBIHA MEN0ITOPAY KOMYY MeHeH aALIImaT:

CrCl, + 2NaOH = ICr(OH),+2NaCl

ITaiina Gonrom xpox (II) rEApoxcHANE sKHTe GOyl ankim, OHpuEe
KHCAOTAHE], IKHHYHMCHHEE IMET04TY TAACHD TCEK, [enoduTo apubed Typ-
ramAsITEIE Kapebya, nemek xpom (II) ragpokcum Herus, ax sMm xpox (II)
OKCH/AM HeTH3AHK oKcuyiepre kupet. Xpox (I1) xnopeam CrCl, kpacrann-
ABIK 34T, HBIMABI, CYYHY TADTHIN anyyra jKeHAeMAyy Gomor. Cyyaars!
KaHBIKKaH 2pHTMecHHeH keryaryp Tycrery CrCl - 4H,0 xpucraiLiorui-
par maiifa Gogor. Xpou (II) xaopugRHE XpoM MeHeH TY3 KMCIOTACEIHEIH
apAKeTTelUIYYCYHOH nafiga GonoTr. Jrepie KACTIOTA AlLIKYA AJEIHCE, 3PUT-
Me[lerH CYYTeKTHH HONJOPY MeieH oxucrennm, xpoM Crr*-»Cr*? oxme-

192



TEHYY AapaskackiHa eTeT. DIeKTPOHAOH GHPHHEH IKHHYMCHHE HBLIYYTA
sKOHEAOMAYY GomoT:

Cr+2HCI = CrCl,+H,; 2CrCl,+2HCl = 2CrCl,+2H,.

24
Xpoum Cr*? frpukMeneps 6Hp KBlLTa TYPYKTYY aHa Kel Tapai-

raf. TysfaphiHbIH 5pHTMeepH #amsut Tyere Goror. Xpom (111) oxcrans
GopaTopaAfa T KY peaku#AIapisl Daifa agsll aabslmIaT:

4Cr +30, —C 5 201,04
(NH),Cry07 —5 5 Cr,05 + Ny + 4H,0

Xpom (VI) oxcuan CrO, TabuaTTa «XpOM OXpAckls [ered aT MeHeH
reagemer. ¥amsn Tyere GosoT, Tycy TYPYRTYY DoAroEaykTan Goék Ka-
Tapsl Kell TapMarTa kongouyaar. Xpom (III) okcHanEe Kerym e a-
msLr Tyerory Cr(OH), xpox (III) reapoxcuan Tyypa rener. Ilenous,
cofja MeHeH PeaKIIHAJIAHBIIIAT:

Cr,0,+2KOH=2KCr0,+H 0 Cr,0,+Na,C0,=2NaCr0,+CO,

Xpowm (II) Tyagapeia melTodYTOPOY TaacHp 3TYy MeHed xpox (III)
THPOKCHIH AJBIHAT:

CrCl,+3NaOH=1{Cr(0OH),+3NaCl

Xpom (III) rappokcrar aMboTepIHE KacHeTRe 33 GogoT:

Cr(OH),+3HCl=CrCl,+3H,0; Cr(OH),+NaOH=NaH,Cr0 +H,0

Xpom (III) rHAPOKCHAME BICEITCA, KYPAMBIHAATEl CYYHY KOroTyn
xpom (I1I) oxcrnne afaanar:

2Cr(0H) 3 — % Cr,04 + 3H,0

Xpowm (III) xmopuan CrCl; chist KBISbLL TYCTOrY KPHCTAIUIABIK 3aT.
Asst 600°C xpoM MeHeH XJOPAYE TY3[OH-TY3 KOMIYAYIIYHAH amyyra
Gomor:

2Cr +3c1, —99C a0,

Omronzoit ane xpou (I11) oxeranne KoMyp xana 700-800°C bicsi-
THUINH XJ0PAY TAACHp aTYY MeHeH XPoM XJIOpHAKRHE anyyra Gojsor:

Cr,0,+ 3C + 3ClL,= 2CrCl,+ 3CO
Xpom (III) Tyapapsl KOO KArbIHAH AANMEHEEE TY3JaPEIHA OKIIOMT
Gonyuiar. Cyyaars! apaTMeliepijie rujipoianare yuypaiir. Xpowm (I1I) 6u-
PHKMeJepH ChIAKOK TYcTe 600T, arep BICEITCA, MAIILLT TYCKe OTOT, AJ
9MH My3JaraniaH KHiHH OAMTANKE CBIAKOK TYCYH® KejaeT. TycTopayn
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MBIHAAI 83repyyey TY3AapALIH MHAPATAIIHACE! AP TYPAYY TYCTOry H3oMep-
TepAR maiila KUIA AJAT JereH TYIIYHYKTY Dafifa KeLaaT.
[Cr(H,0),ICL; [Cr(H,0),CIICL; [Cr(H,0),CLICI- 2H,0 .
ChISKOK KOMKYN Malbin AYbIK ML

Xpomays maanuayy GupuxMenepuans 6upn xpox (VI) oxcEgm Cro,
#aHa aubIH kucioranapsi: H,CrO,— xpom kaenoracs:, H,Cr,0,— quxpom
krejgorackl. Xpom (V1) oxcian CrQ, KYPeH KBISBUI TYCTOrY KHCIOTAIBIK
OKCHJ, 676 YYIVY KPUCTAJUILIK 3aT. AHBIH XpOMaThiHa JHaHa JAXPoMa-
THIHA KYUTYY KHCIOTANAD/BI TAACHD ITHI AJbIIIAT:

K,Cr,0,+ H,80,=2Cr0,+ K,80,+ H,0 .

Xpom (VI) okcHAMEME cyyAarsl IpHreHHHE ¥APAITA CAPTEIT KEISELT
YKAHA KBI3BLT TYCTOrY, KBIYKLLI laaMsl 6ap spRETMenepaH, 6.a. kuciora-
napasl Oaiga KeIIaT.

H,CrO, - monoxpox xuenoracsy; H,Cr,0, - irxpoM kucioTacst
H,Cr,0,, - puxpom krcaoracs; H,Cr,0,, — TeTpaxpoM KHCIOTACK!

Xpom oxcuzn CrO, KYSTYY OKHCTEHIHPIEY. Ara OpraHMKAJEIK CIHPT-
TH KYKYPT KHCJOTaChIHBIH KaTHINYYCYHAA KYHTY30T, peakImHs KYd4TYY
KADBLTYY MEHeH JypeT:

4Cr0,+ C,H,OH + 6H,80, = 2Cr(80,), + 2CO, + 9H,0
Xpom KHCIOTANAPEIHEIE MET0YTYY METANIAP KAHA AMMOHHH HOHY
MeHeH Naiiia Gonros TY3gapsl cyy/la JAKOIEL, aff 9MH KANTAH MeTAII-
AAPIEIH TY3fape! cyyaa Havap apumer. K Cr, O, Ranuit fuxpoMarsl KYSTYY
OKHCTEHJMPrHY KATAPEIH/AA XMMHANLK TEXHOIOTHALA KeHUDPH Koijo-
HYJIAT.

KyCr, O; + 3Na,S0; +4H,;S0; = Cr, (S04); + 3N52804 +EK,50; +4H;0

Byn peaknua KeMKBLT Yoiipee xypor. Kammil [uxpoMaThiiss Ke13-
reunT capel Tyey Cro® HOHYHYH HerMasH/le »alblT Tycke oetet. Jluxpo-
MATTap OLIOHJOR ane Moguj »aHa GpoMUIepIM IPKHH TaloreHjepre
HelfHH OKHCTeHIUPET.

KyCr,0; +6KJ + TH,80, = Cr, (so, )3 +3J, +4K,80, + THy0

HOuxpomaTrap GPoMAYY CYYTCK MeHeH DeAKIHATA KHpPrenie KEMKELT
40iipe TY3YYHYH KaeTH ok, cefefn HBr kHciaoTacsl KamsiBeiHa Kei-
THPYYYY 40fpOHY 03y TY30 AJNAaT:

K4Cry 07 +14HBr = 2CrBr; + 3Br, + 4KBr + TH,0

Koapomymynry

XpoM KaTyy, aHbIH YCTYHS TYPYKTYY OKCHAARE KAGMKYAREL maiiga
KBIITAHAbIKTAH 3JeKTPOMNS LIKMAaChl MeHeH MeTalIgapAbl XPOMI0040
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KOMAOHYIAT, TEMHD APATAITKAH KYHMAaCE! 3KOTOPKY canaTTarkl gar Gac-
marad GonoTTOPAY eHAYPYY YIYH Temupre komynart. Kemaynyr Gupnk-
MeJlepHEAe aUblK ¥KaHa TYRYK TYCTY GepreHAHKTEH, XpoMaTTap MeHeH
OExpoMaTtTapian anuanH GoexTopyr aasimar. Xpow (I11) oxcron Cr,0,
kuTen GacmaceiEga, docdop MeHeH affHeKTH KeryiaTyp Tycke Goéogo
koajonyaar. AapaTeuisinTa Keaiennyyqy Kopromys xposmatit PhCrO,
capsl KYpeH, capsl GoekTopAy Aagpjoo yuyn nafijanassimnar. Xpomat-
Tap, AMXPOMATTAD TeXHMKAa[d, TePHHH WOITETYYA®, TeKCTHIb, Hoek,
thapManesTHK oHOpafinapaa KeHHpH Koagoayaar. sHuxpoMs — xpou
MeHEeH HHKeJIHH «XPOMaihe JIered KyAManap/blH KapIIBUIBIKTAPkl 0TO
JKOropy BONTOBAYKTAH amapsl ap TYPAYY BICEITYYYY nprbGopIopay a-
COOMl0, @HOpKaH HINTePHH/E BICRITYYYY 3ICMEHT KATaphl KOAQOHYIAT.

MombGmen

Monnbjen aTOMYHVE TY3YJIylly XpoMAyKyHa okmont. d AQO Gem
Aveiikack! BHP/ICH AMEKTPOR MeHeH TolroH. Bupukmenepunge Mo™?, Mo'?,
Mo', Mo'®, Mo'® oxncTeRYy Aapa)aiapsili KepcoToT, GHpok Gyaapasin
HYMHEH TYPYKTYY DHpHKMeny okHcTeHYY Japaxackl Mo'® Gonrormopy
naiifa KeLaaT,

#HaparsiasinTa Kesgemyycy

Moanfaen #apaTeinLinTa gecyasdua, Moanbaar, oxcunmep x.6.
abanga yuypaiir. Hanns! sep keipraimemga 0,001% envemyngo keaje-
meT: Mo.‘?;ac — monubaennT, monrbien Kol KapMairad 60% apaThLIBIIT
MHHEpaIkl. CaMo{J‘ — masennur, Fe(MoO,), - 7,5H,0 — Monubaen oxpa-
cul ke deppoMonubiennt, PbMoO, — syietenur . 6. MEHepanjaps
Gearmyy.

Asemsnmsn

Monubaenan anyy y9yH aHblH Kengepun GaflLITEIN, AHAAH KHIHE
AHbI CYYTeK MeHeH Kanslfbina KeMTHPAL ANLIIIAT:

2Mo8,+70,=2Mo0,+4S0,

Monubaen (VI) OKCHIHE cYYTeK MeHeH BICHITBII KANkIGEIHA Kel-

THPYY 8KH BACKLIY MeHEH 3KYPOT:

MoOj + Hy —800T0C_, npo0, 4+ H,,0

MoOy + 2H, — 230 MO0C |, npo . 9,0
MoQ, (VI) OKCHAME MeTajiloTepPMHKATBIK LIKMa MCHEH KajibIHil,
MATHHH, ATIOMHHER, THEK . 6. ja Kanbs0biHA KeITHPUD ATLIIAT.
MoOjg +3Ca = Mo + 3Ca0 MoOj + 2Al = Mo + Al,0y
Omonpoii ane kpemMunii, KoGATET, KOMYPTEK MeHEH 8 KainlGuima

KeldTHPHT MoTHOIeHIH ANBIInaT:
2Mo0; + 38i = 2Mo + 3510y MoOg + 3C = Mo + 3CO
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DUIMKAILIE KACHeTTePH

Monnbaen kyMymTel ak Tyctery Merania. Moanbjer rexcarosai-
OBIK kaHa GopbopiomTypyiaral Ky6AYK KPHCTAJNALIK TOPYONOTY
TYSYAYUIKS 33, a1 oop Meraangapra kuper. Toirsageirst 10, 22 2/cm?,
apyy Temmeparypacst 2610°C, an swm kaitnoo Temieparypacs: 4830°C.
DJAEKTP TOTYH OTKODYMIYYJIYTY HEKCIb, NIaTHHA, TEMHED, CRIMANTADAAH
soropy Typat. Moaubies oHolt HitwleT, Y0MJIAT, SKeHIT HiKeMIYY OITaM-
NOBKAJAraHTa, COITOHro . 6. MeXaHMKAJLIK KacHeTTepre 33 Gojaron
smetaji. Bamka Metanngap MeHeH GoNroH KyidManapbl Ko, A9apiuk
BapAbIk TApMAaKTapAa KOJLOHYIAT.

XAMHAILIK KaCHETTePH

Benme TeMneparypacsifja MonnGieE TYPYKTYY KacueTke 23. Tem-
meparypamsr 500'Cre geitin sickiTcak MoNHG/eR KBLYKBLUITCK MeHEH OHOM
peaKIMATaIIaT:

2Mo + 30, —2%C , 9M0032

Monubes esyays bupuxMenepusage +2 , +3 , +4 , +5, +6 neren
OKHCTeHYY flapaskacklH KepeeTe ajtar, Gupok Gynapasia +6 menen Goaron
GupuKMecH TYPYKTYY Gonor. Monu6aengu 700-800°C cyy 6yycy Meren
apaKeTTeHJHpHI, aferenfe monubues (IV) oxcupure MoO,, anan apst
BICHITYYHY ynanTkanja MoO, monubpes (VI) oxcnpure erer:

Mo + 2H,0 — "€ Mo0, + 2H,

MoO, + Hy0 —T00-B00C_, a60, +H,
Monubjen raforeniep MeHeH aKTHBAYYJIYTYHO JKapama (rop MeHeH
60°C, xanrangaps 60-800°C XEMERILEK peaKOHAra KEpeT:
Mo +3F, —22€ , MoF;  2Mo+5Cl, —2%C 5 aMoCly

Mo + 2Br, — %€, MoBr, 6Mo + 61, —22C ,[Mo,I, ]I,

Mosubaenre #oropky T paTypassl Gepyy MoSe — cexe-
uny, MoTe, — rennypupn, MoS, —cyavpun, Mo, N — mrTpHp #.6. naiija
KEUTYY MeHeH JYProH peaknuara kupe ajar. Besde reMneparypacsigga
HCI, HF, HNO, kxACcIOTanapEIHLIHE JpHTMeTepyie TYDYKTYY Kexer. ITa-
JBIIA APATBIHAA KAHA KOHICHTPAAACK] 3KOTOPY GOMroH a30T KMCIOTa-
CHIH/Ia 3PHIT.

Mosmbaen GuprMeaepr

MosauGnesgas +2, +6ra QelfMH oKHCTeHYY Aapa){achklH KOPCOTKOH
OHpHEMeaepH Ko, Orpok 6ua MonuGaeH +0 TYDYRTYY OKHCTEHYY Aapasa-
CHIH KOPCOTKOH GHpHK E TOKTOJYII, TepHE Kapaiibeia. MoO, —
KHCHOTANLIK oKewpl, ara H MoO, kucioTacsl bUTAfibIK KeleT daHa KoM-
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IwTeKeTyy GupHKMenepn naiina keinat. Monub/en (VI) okcran MoO,- ete
KOO TYPAYY TYcTY 6epe ajaT — aK, capsl, caprald KbIIBLI, KBI3BLI, KYPOH
JRAMIELL,

Mosmbaen (VI) okcran mielodTop MeHeH peakiMATra KHDHO H30-
MepIyY KOMILTEKCTHK GHpHKMeIeDHH Naila KLLAYYTa HOEA0M/IYY KeleT:

Mo0,+2NaOH=Na,MoO +H,0
3Mo0,+2NaOH=Na,[Mo,0,,]+H,0

Moau6gen kmuenoracst H MoO, — ax TycTery KpHCTANLNABIK 3aT.
Moanfaes KHCIOTacklHBIH 3KH MoAndHKamusAck! Hap, capsl — JHMOH
TYCTYYCY, CYYAa Hauap 3pHilT; SKHHYHCH KOI'YJATYP TYCTOrYCY CYY/Aa xaK-
st apuitt. Ilenouarop Menen Gelruayy KATAIIITA APAKETTEHHUINHKI, MO-
nmbpaTTapeIE nafija KeuiaT, Mucansl, CaMoO (NH,),, MoO,, PbMoO,,
Hg,Mo0O,, CuMoO, — xaapmmii, alloMHERI, KOPrOMIYH, CHIMAI XaHa
se3 MonHGaaTTaphl.

Konpgomyayury

Monubaen xebyEYo KyiHManap/islH cANATHIE ¥KOrOpyAaTYy Makca-
ThIEjA nafiganansiaar. MoaubfeEHE TAHTAN ’KAHA DNATHHA MeHeH
ryliMacsiHad nafopaTopuAfia NalilanagsLIYYdy HAKIOTEPAH XHACAIIAT.
Tasa MonnbjeH 31eKTPOHAYK JaMia, BICEITKbIY aHOJ, CEeTKA, KATOALY
JaHa bIChIKKA YplAaMAyy G0JAroH KapMarsluTapisl #acoolo KoJAoHY-
nar. Bupuxmenepuner (NH ) Mo O, - 4H,0 6y KPUCTANIOrAAPATTHIK
3aT thochop KHCIOTACEIHEIH CANATTRIK AHANHIHH JYPTY3YY YHYH pearesT
rarapsl kongoryaat. Monubgen (VI) oxcnan Mo, afipeiM MeTaLIAapALL
ATYYIY peakiEATapia KATAMH3ATOP KaTapsl KoaoayaaT. Mommbaen kery —
Mo,0, - 3Mo0, 6oéx KaTapEl KeHHPH KONJOHYIAT.

Bomedpam

BonsthpaM aToMyHYH TY3yaymy Monub/ien skana XpoMAoH afkipMa-
NAHELII 8H AKEIPKE KATMAapLIEja 2 aNeKTpoH, acTRIHKL! KaTapsinga 2, 6,
4 anexTpon mafiramkan. Byn anementre ga d aToMayk opbuTanh a-
piiM Tonyn GyTreH sMec, OKECTEHYY Aapaskachl earepynumenyy +2 +3,+4,
+5, +6 Gomor.

JKaparsIsImITa KeaIenmnmH,

Bosnsthpam rabuaTra apkrH abanja kesgemuneiir. Heruannen soas-
dpavur FeWO, MnWO,, meeaur - Ca WO,, mmoasnut — PbWO,, thep-
PHTYHIHCTHT #.0. MHHEepanaap TYPYR/A® Keajemmer.

AL

BoabshpaMsl aTyYEYH BIKMaNapsl ¥oropyfa XpoM MeHeH Moanb-
JIeH[H ANraH CRIAKTYY 37e. #{apaThuislmTars! GHPHKMe epHE KYATY3YH,
ANLIATAH OKCRAACPHE CYYTEK, KOMYDPTEK, KOMYDPTEK OKCHAACPH MeHeH Me
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METALIOTEPMHKANLIK BIKMA MeHeH KAABIOBIHA KelTHDYYNOH ANLILAT.
FKapaTsLTEINI MEHEEpaikl DICeTHTTH CaWO, ambIK4a ankHTAH KORIEHT-
PauHANANTaH TY3 KHCI0TACH MeHeH UIITeTKeN/e KaIbIuii BoTshpaMa-
TEL BojikgpaM KHCIOTackiHa oTer, angas WO, ansmar:

CaWO, +2HCI=H,WO0, +CaCl,; “H,wo,—*C w0, +H,0
Bonrdpanm (VI) oxcaauren 860°C — 920°C cyyTek MeHeR KambiGeiHa
KeJTHDPYY MEHeH Ta3a BONb(PAM aILIHAT:

WO, +3H, —¢ , W i3H,0 WO, +3¢—2%9C w300

W03 +3C0—— W +CO,

PHINKANBIK KaCHETTePH

Boasdpam — ax TYCTOry 00p MeTAsLi, THIrsI3AbIret 19,3 2/cam®, apyy
Temmeparypacst 3400°C , kaitroo TeMIlepaTypachl GapAblK MeTANNAapILI-
KbIHAaH 3oropy Bonor — 5930°C. Kprcranmmsm Topuocy GopGopmomrTy-
pyaras ky6 dopmaja. Bonngppam eTe TYpyKTYy, aHEI KbIsapTa HICEITKAH-
I3 raHa OKHCTeHET, AJl 3MH KHCI0TANap/a Dajkiina aparsiEja spubeiir,
GHPOK a30T KHUCIIOTACK! MeHeH (PTOPAYY CYYTeKTHE apaialiMachE/a IPHIAT.
DMeKTP TOTY HaHa KBUIYYIYKTY OTKODYMAYYIYTY JKea/icH TOMeH, TEMHp
AaHa HEKeNeH xoropy 6onor. OTe Karyy BoNTOHAVETAE MeXaHERKAIBIK
HINTETYY KLIALARpaak, GHpOK METALITOKEPAMUKANLIK BIKMA MEHeH aIhH-
rad BolbdpaM 6mp Kblina mitkeMayy KelleT, KeHHN HOKJAT, HiMmeT.
Bonedpam sxumvecurnE guamMerp 0,007 Mam KYKANLIKKa TeldnE coayn
3JIEKTP JaMIOYKATADRIE KaC0010 NalalaHsIIaT.

XHMHAILIK KacHeTTepy

XHMEANLIK KO3KADAIN MeHEH ajiraHaa Boashpam Goame TeMIepary-
DachIH/la KEIMKEUITEK MeHeH apaxeTTenbeitr. Srepae 900°C TeMIeparypa-
ra 4elUH LICHITCAK KBIYKLIATEK MeHEeH apaKeTTeHHIIHI WO, oxcagae
naiifia KBLIAT:

2W + 302 = ZWOQ
Cyy merer 600°C 6amran peakiuara KEper:
W + 2H,0 = WO, + 2H,

Panorensepaus HuMHeR GTOp MeHeH GoaMo TeMIepaTypacsIHIa pe-
AKIHATA KHDET, A1 3MH KaNranjapkl TeMIIepaTYPaREIH TAaCHDH MeHeH
apaKeTTeHHIIeT:

W +3F, = WF, W +3Cl, M+WCI
2W +5Br, —%C_,oWBr, 6W + 61, — [W,L, ]I,
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Temueparypans JKOTopAaTYyY MeHeH BoabdpaM/IslH celleH, Teaayp,
A30T MEHEH XUMHAMLIK PeaKIliAra KMpHIIIHe JKeTHIIyyre GogoT:
950 a
W+ 2Ge280C , WSe, N, uoitpecyine

W +2Te—750C WTe, Baaxymaa

2000-2500°C
W+ 2N, —20 20 E L, WN,
Bonbdpam 03yHeH KHHHEKH METAIAapABI KOProlyH, *ed, aloMu-
HHI, IHPKOARI OKCHJICPHHEH KajblDhiHa KeJTHpe anaT.

Boand

Bonbdpax oxcnar WO, kypeu Tycrery sat. Srepae 500°Cre ueitin
BICEITCA Boabhpam (VI) okcHanHEe wellHE OKHCTeHeT.

2WO0,+ 0,=2WO0,

WO, capst rycre Gonor, ara subliibik xenres kucioracst H WO,
KBI3TBUIT caphl TYcTo. Bonshpam (VI) oxcunon MeTanngblk oKCHI MeHeH
ap KaEgail caHALIK KATHINTA APaKeTTEHHIINII, BoTk(paMaTTapasl, TaK-
Tan alTKaH#a NoauBoabdpaMaTTapas! Naiifla KBIALIIAT:

Mucans, WO, +Me,0=Me WO, 2WO, +Me,0=Me, W0,

BonbgppaM KHCAOTACKT HIEI0YTOPAO 3PHII, BOALGpaMaTTapaL naina
KBLIAT:

H, WO +2NaOH=Na , WO +2H,0

Koaponyaynry

Onep:xaiina BonbGpaMALEl GHIYDYYHYH HEIHATH MAKCATEl — MOTOPKY
canarrarst Gonorty anyy. KypaMeinga sonsdpamer 6ap GonoTTop canar-
TYY KacHeTTepre 3 GOMYIIAT: KATYY, CYPYJIYYTO HBIIAMAYY, *KOTOPKY TeM-
HepaTypara kaHa XUMHAJILIK DEATeHTTepre TYPYKTYY, HIMITUY, 1010M-
Ty HEKeMAYYIYTY MeHeH Ganixa kyiiManapiaHn earedesenyn typar. 20%
BonedpaM Kolynras GoJoTTOH METANT Kecyydy KypY annapartap gasp-
panar. Bonkgpam MeHeH XpoM Komyarald GoMOTToOH abfaH KYPY ApAaHLL,
TeTHKTEPIH MTAMIIOBKATIO0MY annapaTrap xkacanar. BoashpaMasin kyii-
Manapb! OTKO YBLIAMAYY, 037040 XPoM MeHeH KoGANsT Komyras kyiiMa-
JIap — ¢CTEJUINT # OTKO YBIAAMAYY, KATYY, TYPYKTVY Kyiima Goironayx-
TaH XHMHAIBIK OHAYPYII #Kaiinapaa Kongoryaar. Bonsdpam, xea mana
KYMYII KOITYJITAH KyHMATAPALIH 5JeKTP TOI'YH OTKOPYMAYYTYTY *KOT0pY
IAHA HBUIYYAYKTY KAKIIEL OTKOPYN KONKe YeiiaMayvy Gonotr. OmMoHgYK-
TaH, 6ya KyiMajaE pyOMABHHEK, [MHPETYY YYYH 2AeKTPOAJop #acasiarT.
Taza BonbthpaM 36IMEl, TeHTACK MCKTP JaMIaTapblHa, PANHOTEKTPO-
HEKAja *AHA PEHTTeH TeXHUKACHIHNA Talilasangsinar. Bonsdpam 3e1Mbl
BICBIKKA OTO YLIAMAYY ana YeIHAIYYHY KeTepe anar. Mucaisl, ajleKTp
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Jammanapsiaga 2200-2500°C Temuepatypajia 97eKTp TOTYHE 6TKODYI Kot
y6arpITKA YeHHE YpIAallT, YOIV canaTTapslHa bLIAfBIK 3eKTD MelITe-
puife kongorynat (3000°C). Bonstdpam kap6uge WC KaTyyIyry #arsi-
HaH anMaara makeiH. Kypameinga WC Gamka garsl Tetas kapbapgm,
TaHTa® KaHa HHoOHH Komyaras KyiMachkIHaH aTallklH Kecyydy »kaHa
Gyprynoovy annapaTTapfklH TeTHKTEpPHHE #acamar. Boasppam 6mpuk-
MejlepHiieH: peakTHB, KaTannaaTop, 608K 3aTTaphl, KEDAMHKA, OTKO YbI-
AaMAYY bIray Kesjemellepin YIrapyyaa KoJAJoHYIAT.

§ 5. VIII rpynnansid d-3neMenTTePHHE KAkl
MYHO3JZ0MO

VIII rpynnassis KOMIyMYa DOATPYINACEIHA 9 6TMO MeTANT KHDeT.
Temup TpHafackiHa TeMHp, KoGansT aHa HEKenb Kuper. Kanras me-
TANAfap DaLTajuil }KaHa NIaTHHAHLIH TPHARACEIH TY3YIIOT.

Temup TpHajacklHA KHPreH 0TMe MeTALIAapALIE ATOMYHYH dJIeK-
TPOHYHYH TY3YAYOIY TOMeHIOryye:

Fe @ .3d"4s% Co @ ..3d"4s% Ni @ .3d%4s?

Y4 aToOMAYE TeH 5H CHIPTKEl KATMapHHAA SKELEH 3MeKTPOHAODY
Gap, XEMHANLIK PeaKIMATAa KAPred/ie 9KH 3MeKTPOHYE oHoit Geprmmm,
+2 oKHCTeHYY AapaxkackiHa 39 Goayn xamsimar. XuMEATHK GHpHKMe-
nepau maiifa KLUTYYAA SKHEJEH >KOTopY 3JeKTPOHJopYH Gepyyre Tyypa
KelreHe Tonyn 6yTneres d feHrasnuued upirapsin Gepumer. OmenTamn,
TeMHp OHpHEMeNepHEEje +2 jKaHa +3 OKHCTeHYY fapaskachlH KOpPCOTaT,
an 3MH HEKeNb +2, KobanskT apansik abangsl saneiir. VIII rpynnanes
KONIYMYa MoArpyINackiHa KMPreH MeTALIAap/AbIHE 9H MaKCHEMANLYY OKHC-
TeHYY flapakackl +8, pyTennit Menen ocMuiAANE OnprEMenepHEse RuO,,
0s0,, an oMy Kanrag MeTaLIAapAbIKEI 4p KaHAai Gomor. MEcansl, Te-
Mup +6, apugu, paguit +5, onaTeHEA, DaanagEii+4, KobaaeT, HAKETH
+3 oxHCTERYY AapaXkacklH KOpceTe anumar. Bya 9 aneMenTTHE npaxTH-
KaNblK MaaHUCH Y0OH, anapAblH HYAHeH TeMHPre KeHeHHPIsK TOKTOMY,
Kapaiifnia.

Temup, :RapaThiILINTA Ke3TeNINIIH, (hH3HKa-XIMH ALK

KacHeTTepH, DHPHKMeJepH KaHA aJaPabIH KOJUIOHYIYITY

Temup #apaTelAbmITa 9pKHE abania a3 caHfa Keafelmer, HerHId-
HeH KEMKBLITEKTHE GHpRKMenepH « TeMHp KeHepHs TYpyame Gomor. Amap-
ra MarHHTTYY Temup, margerat — Fe O, (FeO ' Fe,0,) 72%ra ueiinn Fe
Gostor. Keissut remup, rematnt — Fe,0, 65% Fe. Kypex Temmp, ammo-
aur — Fe, 0, 2H,0 60% Fe. lnar Temupn, cageput — FeCO, 35-40%
Fe. Kyxypr xomsenans:, mupur — FeS, 46% Fe. Bynappas 6Gamka fa

200



wieMeHHT — FeTiO,, marmomarmerur — FeMg [Fe,0,] #. 6. xenuepn
Keafemier,

TeMup MaphlM CHIAMKAT TYPYHAO Oa KeajeineT. AHApagur —
Ca Fe,[8i0,],, ranepcren — FeMg, [ 8i,0,].

Temupaus GpH3HKaILIK KaCHeTTePH

Tasza TeMHD KYMYII CBIAKTYY 2K MeTasul, 6ajikeil apyy TeMmepa-
Typacsl 1539°C. TeMupauH TOPT ANIOTPONAAIBIK MOARGHKAIHACH 6ap:
a-Fe 768°C typykryy, p-Fe 768°C-906°C, y-Fe 906°C—1401°C sxama 8-
Fel401°C-1536'C TypymTyk Beper. a, ff, y — MogHdHKATHACKIHEIE KPH-
CTAIIALIK Topuocy Gopbopaomrypyaras Ky6ayk Tysyaymke sa. Temup-
AHMH TOPT TYPYKTYY H3oToby Gap. AroMayk maccanapst 54,56,57 mana
58 x.6. PagHoakTHBAYY H30TONTODY ;: Fe xama , Fe scenrester. Tasa
TeMHD MyMInax, Kyprax abajga okneren6eiit, HeMaYyY abafa OKHCTeHUN
yOaKBITTHIR OTYOTY MeHeH TeMHp rEOpOKCHAHHe oToT, 6. a. gar Gacar.
Batka xon MeTaLIlapas afbIPMANAHEIT TEMAP MATHATHE KACHETKe 99,
600°C AyMmax Goayn Kajnat, AHAAH ap Kaujak q;opxa,uarm TeTHKTEpH
#. 6 KepeKTYY Hepceslepaw »acooro Gonor, an smu 1000°Cae TEMHp HUKe
36IM GONTOHYO HOKOMAT.

Tu,\tnp:mn XHMHANBIK KACHETTEPH

XuMBANLK KacHeTTepH GoloHYA TeMHD, KOGATRT MeHeH HHUKeIre
OKIIOM KejeT, 6MPOK XMMHANBLIK AKTHBAYYAYTY TeMHDAMKH anaphaH
#oropy Typar. Temupaun GupukMenepunie TYpyrryy Fe'?, Fe'?, angan
ceipTrapel Fe', Fe'f okuctenyy napakanapeiia Tyypa Kenrel 6upukMe-
JlepH Ke3/IemeT.

Temup HaMAyY abaja chIpThIHAE JAT McHEH KAITATAT:

4Fe + 30, + 6H,0 = 4Fe(0H); 1

Yiuiyn ase peaKIEAHEL 4Fe? + 305 - 2Fe§303 -nHy0Q temup garst
Aen TymyscoHep Gonor. Temupan 150°Che BICBITYY MEHEH TeMHD OKaJIH-
HackIHA afiamaT:

4Fe + 30, = Fe 04 (Fe,0;5 - FeQ)
blceiTcar famka MeTan aMecTep MEHEH AKTHEBAYY PEAKIIUATA KHpeT:

2Fe + 3Cl, = 2FeCl, 3Fe + C = Fe,C
Fe + 58 = FeS 2Fe + N, = 2FeN

TeMup cyonTyaran Ty3 aHa KYKYPT KHCIOTACk! MEHCH HKEHIHT PeaK-
OHATA KAPET, CYYTeKTH GOIyn Ynirapar:

Fe + 2HCI = FeCl, + H, T
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KonuesTpanuAfanral KYKYPT aHa a30T KHCAOTANADK! MeHeH Gomvo
TeMIepaTypackIH/a TeMup apubeiiT, Al LICEITKARA YYIYY rasfapjst bemyn
YBITAPYY MCHEH YPOT:

2Fe + 6H,80 4 = Fe,(S04); + 350 + 6H,0
Fe + 4HNOg,, = Fe(NOg); + NO + 2H,0

MeTannaapAbIE AKTABAYYIYK KaTapsl G0I0HYA TeMUD 03YHOH KHRHH-
KH TYPraH MeTaJUIiap/ibl GHPHKMeTepMENE KyPAaMBIHAH CYPYT Shirapa anar:
Fe+CuS0O, =FeSO, +Cu

T00°Cjien sKoropy LICHITEUIFAH TeMHD cyy byycy MeHen kaifrananma
pPeaKINATA KAPET,
3Fe + 4H,0 = FeO - Fey03 + 4H, T

Temup GHpHKMeneps

TeMHpAHE Hernsrd GHpHEKMelepHHHE OKHCTEHYY fapasackis +2
sana +3 Gonroufopy MyHeajeidT, TeMup (VI) 6upurMeneps a3 caEja
teppaTt AereH aT Kea . Mucanst, kanmil pepparst K FeO,,
Gapuit depparer BaFeO,, FeO remup (II) okcugn Kapa TycTery MeHun
OKHCTEHYYTY MOPOIIOK. Tem{p (I11) okcapur 500°Che kansibiina Ken-
THPYY MEeHEH AJbIHAT:

Fe,0,+ CO = 2Fe0 + CO,

Texmup (I1) oxcuau Hernaguk oKcHA, cyy/Aa apubeift, al IMHA KHCIO-

Tanap MeHeH KeHHI ADAKEeTTeHHIIeT:
FeD + H,80 = FeSO,+ CO,

Temup (1) okcHAM a30T KHCIOTACH MEHEH ApaKeTTeHHINET, aHfA
remup (I11) Tyapaper naiiga Gonymy MeHes #yper, cefefl azoT KHCIOTA-
CBI KY4TYY OKHCTEHJHDPIHY.

3Fe0+10HNO,=3Fe(NO,),+NO+5H,0

Temup (I1) Ty3aaps! Kansibsia KeaTHpragTep 6oayn cananar. TeMap
(II) Tysgapsina MEeA0YTYH SPHTMecHHEH KYHCAK ATBIN KOTrYITYP TYCTOry
remup (II) rEAPOOKCHAHEAE YOKMeCY 90reT, at Tes /e Kapaphil

aHaH KYpeH TYcke ereT. YeKMeHYH TYCYHYH Tea oarepymy Temmp abaja
oxucrenun Temup (I11) regpoxcHirEe GTKOHIYTYH OAIHDeT.

FeSO, + 2NaOH = Fe(OH),} + Na,80, — arsim Keryaryp
4Fe(OH),+0,+ 2H,0 = tﬂ“e(OH)J-lv ~ KYPOH Koryaryp
Texmup (II) rEApOKCHAN KHCIOTANap/a 3DHI TY3Japisl Daifa Kel-

nat: remup (II) Tyanaps! cyasdarrap, xaopaigep, Gropamiep x. 6. chl-
AKTYY OPTO TY3JAD #aHA KOMILTEKCTYY KDHCTAILIOTHAPAT Ty3Aapsl Go-
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n0T. Mucansi, FeSO,, FeCl,, FeF,, FeF,- 4H,0, anuporysaapst K[FeF,]
K [FeF, ], NH [FeF,] - 2H,0, K Na[FeCl], FeCl,- 4H,0. Tyspapsiasia
HHHHEH 5H MaaHHIYYyCY TeMHP KYTopocy FeSD‘-?HZO HAHA TEMHD IHXJIO-
pupu FeCl,. Temup xynopocy Munepangsix GoexTopiy GHAYPYYAO, Goéx
HINTETYYAO #aHa aifsin 4apha IEIABKEYTEPH MeHeH KYPONTYYIe XHMHKAT
karapel Kosnfonynar. Temup (II) Xx10pHAM Tasa TeMHDAK CYyyTeK MeHeR
KaikIGsIHA KeATHPHI AMYYIars! GalnTamKs 3ar.

FeCl, + H, —380-M00C , 1o | o)

Temup (II) Tyagapst ap TYPAYY OKMCTEHAHPIUY 3aTTAPABIE TAACHDH
MeHeH MeHHI ane temup (III) ryagapsiga erer. OrBcTengupruadTep Go-
MY a30T KHCJIOTACK, KaJIHil MepMeHETaHATE!, X10p 3. 6. Mucans,

5FeSO'+2HNOJ+3HZSO‘=3F‘cz(SO‘)s+2NOT+4H20
10Fe S0, +-2KMnO‘.—'8HZSO.=SFea(S{)‘Ja+K,‘,SOQ+2MnSO.+81-IZO

JKoropyna KeITHPUITeR MUcaNapAaH KWilng 613 MEIHOA HBIHBIH-
THIKKA Kelicek 6oioT: lemek, TeMup (II) GupukMecnun sprTMenepuie
Aajipiva Temup (III) kKaTHOHY *yperT, OMIOHYKTAR OHpHHEH OKMHEYHCHEE
OTKOH/IYTY, ara balt;1aHEIIITYY TYCTOPY [la @3repyn Typart.

Fe, O, memup (III) oxcuan. TabuaTTa KEINKBLIITEK MeHeH BOATOH
TYPYKTYY GUPHKMeECH, 3 apaThUIBINTa KEI3BIT TEMED — FeMATHT Fe 0, ne-
red Ked abansisfa Keagemer, Temup (I11) oxcuan TEMHD CYDPHIH, OXPAackl,
MYMHSICEL IETeR AT MeHeH BoSKTODPAY OHAYDPYY YiyH Kongonysar. Temup
(III) oxCHAR KEISLIT KYPOH TYCTOTY KATYY HODOLIOK TYpYHgory sat. Ho-
TOPKY TeMOepaTypajia TeMHD OKATHHACKIHA OTOT.

6Fe,0,=4Fe, 0, + 0,

Temup (III) oxcnan Havap aMmboTepAnK KacHeTke 93 GoJoT. Arepae
eJ0UTOP 3Ke MeJI0YTYY MeTaIAapibLIE KapboHaTsl Taacup Tce, aHAa
tepput feren GHPHKMERH Naiila KELIYY MeHeR apaKeTTeHeT:

Fe,0,+ Na CO, = 2NaFe0,+CO,
Maitna Goaror depputke cyyay TAACHD BTCE TOAYTY MEHeH MHApo-
JNH3feHeT:
2NaFe0, + H,0 =Fe,0,+ 2NaOH
Temup (111) oxcuan Kucnotanap MeHeH peakUira KHDHI, TeMHpP
(III) ryspapein maiifa KeoTAT:
Fe,0,+ 6HCl = 2FeCl + 3H,0

Temup (II1) Tysnapeina e 04TOPAY TAACHD STYYIOH KEIZELT KYDOH
TYcrery Temup (III) rmgpokcuan ansmar:

FeCl, + 3NaOH = Fe(OH), ¢ + 3NaCl
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Texup (I11) ruppokcugn Fe(OH),, remup (II) ruipoxcuuHe canbum-
THIpraH/a Hadap Herua, 6.a. aMboTepAHK KACHETKE 39, CYY/a Hadap IPHILT,
CYIONTYIraH KHCNOTAA, FBUIBITEUITAH KYSTYY IET09TOPAO HAKIITE! 3PHIT,
XKMMHANLIK PeaKIUATA KHPHI TY3Aapasl mafifa KELTAT:

Fe(OH), + 3HCL = FeCl, + 3H,0; Fe(OH),+ 3KOH = K [Fe(OH),]

Temup (I1I) Tyanaps: FeCl, Fe,(S0,),, FePO,, xpucraniiorafparra-
pei Fe,(SO,), - n1.0, aMvMuaxaTTapst Fe,(S0,) - nNH, xeHupu Geirmuyy.

Temup (II) Tyanapsisan remup (III) Tyasapeia afisipManai Typrag
MYHO3/YY CANATTHIK PeaKIMAHBI PEarenT — KAIHH pofasufn KSCN mxe
ammoHRit posasnan NH SCN menen syprysynor. Bya peakunana Kammit
pofaHR/IHHINE IPATMECHIHE KYPAMBIRJATE] TYCCY3 (SCN)~ repc HoHY Me-
HeH, Gafi/aHBIIEI «KEI3ELTKAHABIH » TYCYH ol Go/ron Havap AHCCOIHA-
nuanapyysy texup (III) pojaEmane mafifa KELIAT, 41 3MH JPHTMeqe
wanras Temup (1) pogaruga Tyccys abanja Gonor, 6yi1 peaKnus TEMHD
(I1I) Ty3mapsi aNEIKTOOTY CANATTHIK peakmus Goayn acenTeneT:

FeCl,+ 3KSCN = Fe (SCN), +3KCl

Aot ava temup (II) TysaaphlE aHEIKTOO YYYH Kafiuil DHAHMIAHUE
spHTMecHHe TaacHp aTKeHfie Temup (1I) IHaHHAMHUE aK YeKMocY JareT:

FeCl, +2KCN=Fe(CN),! +2KCl

Srepfie Kamitit IRAEAAMEHNH 3PHTMECHHEH AIILIKYA ATl KyACaK, aK
YOKMO JPHIl, KOMILTEKCTYY GupukmMe rexcanmanogeppar (II) nafina Gomor.

Fe (CN), +4KCN=K [Fe(CN),]

Texcanuanodeppar (II), 6apa-6apa KPACTANLIAAMIAT jIa AYLIK-CAPEI
tyctory K [Fe(CN),] - 3H,0 xpueraniorsgpara oToT, 6y TY3LY ¢CApEHI-
Ka| Tyays fen ataca fa Gomor.

Konpomyaynry

Temup GHPEKMeICPHERHE HarHeH MaranTTYy Temup Fe 0 (Fe,0, - Fe0),
(I1) xagma (III) oxcHANHK apanaliMa MarHATHE TADTBLIYYHY JJIEKTP TO-
I'VH OTKePIYd KaTaphl TEXHHKAKA AHONAOPAY AaApOOAD DalijalaHkLIaT.
AHATMTHKANBIK XHMHMALA TEMHD adblk TAINTApEl MHARKATOD KATApHI
KYMyIn HRTpaTeE Al pafloHHIR MeHeH THTDIIOO YIYH KOJIN0HYIAT, TeMHp
(III) muTpatsl (FeNO,), keznemesnepay 60800 A4BITKEIY KaTaph naiifa-
naueinar. [Inpur FeS, TexauKaja TEMUP/H alyyAa aHa KYKYDT KHCIO-
TACKIH OHAYPYYAe KOJNOHYAAT.

Huxens xana IIATHEA

Hukens sxapatbiasimta Co CRIAKTYY, MBIMIBAK KaHa KYKYDPTTYH
6upHKMenepH TYPYEAS Keafemer. Kynddep uxens (NiAs), MbIIbAK H#-
Keb sxanThiparsl. [InaTHEa *apaTEUIBIIITA ANTEH CBIAKTYY a3 caHfa
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keafgemer. [InaTraa Meranngap MeHeH GHpHKEMeIep TYPYHAO Ke3emer,
IEKTPOHAYE QOpMYIachl:

NiCoas ) ...8s'8p3dMs’ Pt G ) ..5s25h%5d%s!

o

JIhIE TepH

Hukens kymymrol ax, Katyy sMerann. FHaxme! sKeUIMATaHAT, Mar-
HHTKE 0HOil TAPTHELIAT, KOPPO3uAra abfias TYPYKTYY. A30T KHCIOTACBIHAA
aKTHBAYY 20puitt. Huke IHH XMMHAIBIK KAKTAH TYPYKTVYIYTY, CHIPTHI-
HAH YKA OKCHAHE IUIeHKA MeHeH HaNTAMraHIBITLEIEAA. JTep/ie 3oropKy
TemIepaTypa Gepriice XMMHAILIK PeAKIAATA KAPYY HOHAOMIYYIYTY #Koro-
pynaitr. [LraTeHa — aK, $RAITRIPAK MCTALI, XMMHMAIBIE JKAKTAH abmam
TYDPYKTYY, 86a jXaHa KHCI0TA1ap MeHeH or0pRY TeMiepaTypaja fa Peakiins-
ra kupbeitr. [Tagsina aparsiEAa aITEHAAH 3Kal SPHIT.

XHMMHAMLIK KACHETTepH

Hugens GupuxMerepmuge Ni*? sxama Ni** oxucrenyy gapaskacwin
KepceToT. +3 OKHCTeHYY Jlapasackl TYpyKeys kemer. Hukens (II) oxcuun
NiO mapaTensimTa «GYH3eHHT# JeTeH 4T MeHeH KesflellleT, KOYKYJI a-
ILUL TYCTOTrY OKTAI/IP (POpMAackIHAArE! KPHCTAIIIBIK TOPHOLOTY TYSYTYIIKE
2. Huxens crIpTKSLI OKCHANME KaTMapfAaH TA3alaHranfa XJjop, KYRYPT
MEHEeH Peakiiara KuperT:

Ni+CL=NiCl,; 2Ni+0,=2Ni0; Ni+5=NiS.

TaTaan 3aTTap MeHEH KAIHMKH MIAPTTA CYIONTYAraH KMcioTanap

Gos1c0 HHKEB #all peakIHATa KHpeT:
Ni+2HCI=NiCl+H, T

Huxexas Gupuryeneps

NiO - meruaguk oxcuy, ara suiaiteikryy Ni(OH), muxens (I1) run-
pokcuan. Huxeas (II) ruaporcnan ausmm (II) Tysgapeina menoutopay
TAACHD HTYY MEHEH AJILIHAT:

3NiSO,+5KI+KIO, +3H,0=3Ni(OH),4+3K,80 +3I,

Huxrens (II) rappoxcusn Ni(OH), Herna, Mamel1 TycTery 46KMe
aKBIPBIH/AN AL KpHeTara aftaranar. Hukeas (IT) Tyagapsr Gap
HuKe/uH Gropral, xaoprad NiF,, NiCl, x. 6., omonjoit ane kpre-
Tananoruiparrape: Gearnnyy NiF,- nH, O (n=4,3,2), K[NiF,], K [NiF ],
KBIUKBLL rEipodrropusiep (NiF, - 5HF - 6H,0) x. 6.

MeTaLaapasin KyivMaaapsl 3ana alapisid Kooy ayuy
Merainaapasii XEMHEACHIHAA CHICD KAJITEl KACHETTEPH MeHeH Taa-
HBIIITHIHAP, OTMO METANINADALIE 3H MaaHUIYY GHPHKMelcpH anapabIn
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KacHeTTepH MeHeH TaaHBIIKAHAaH KHIHH NPAKTHKANA KeHEDH KOJIf0-
HYJITAH METAJILApALIE KyiiMajiapsl dKOHYHe TAaHIITYY MYMKYHYYIYTYH
amaceiHap. KyiiManapaels KypaMbl axM e aH[aH Kell MeTallflapAas
TYpAT, MeTAJLIAAPTA THEIIeMYY KacHeTTepre 33 GonroH apanamMa GomoT.
A3BIPKBI TeXHHKAJa MeTAJLIADALI Kapa JtaHa TYCTYY Jel 9KH TOIKO
Gonebys. Kapa MeTannjapra — TeMHp ’KaHa aHBEIH KyHManapsl (YoioH,
Gonor »kaHa (peppoKyiiMa, OIIOHMAOI 3J1e TeMHpPre KOUIYIYYSY Heruars
MeTaJUIap) Mapraden, XxpoM kuper. Kaaran Gapieik MeTanifap ¢TycTyy»
Jlell aTanblmaTt.

Yoron — KypaMBIHJA TeMHp, KeMypTek 1,7%, Maprasen, KpeMHHIi,
thoctop, ®YRYpT . 6. Bonor. YotoH MopT Gosor. MameHEATapORIE Op-
UYHAYY TETHKTCPHH KACO0M0 #aHa 6oM0TTy eHAYPYYAe KOAJOHYIAT.

Bosor — KeMYpPTers asaiTeUIraH TEMHPAKME KYHMACH], XMMHAIBIK
KYDaMbl ap TYPAYY.

1. KemyprexTyy GonoTTop

— a3 KOMYPTeKTYY GosoTTOp, KeMypTekTHH cansl 0,3%;
— oprodo KeMypTekryy Gonorrop, 0,31em — 0,65%;
— gemyprern kemn GosorTop — 0,65% Ten — 1,5%.

2. Jlerupyerren GONIOTTOP — KYPaMBIH[AA XpoM, HEKeIb, Maprasei,
THTaH, BoNbdpaM, MoaubAeH, KPeMHENIl, Bagaguil . 6. TycTyy MeTaimm-
nap Gosor:

— a3 nerupieHreH GoxorTop 4% TeH MOropy aMec;

— opTodo Jerupieares Gonorrop 4% —10% ke weitnn;

— 3KOTOPKY Jerupienred Gonorrop 10%—50% ke weling MeTasA-
Ziap Keafieler.

Horopyaa caHan eTKeHAepAeH GOIOTTYH KYDPaMBIHA KHPreH MeTasLI-
Jlapra sapamia ap TYpAYY CAIATTYY KacHeTTepAH DepHINET: KaTYYIVK,
KOPPO3HAra TYPYKTYVIYK, YKOTODKY TeMIepaTypara, KHcloTara . 6.
canaTTaphl MEHEH ashIPKE] TEXHHMKAHLIH GaapsIK TapMaKTapEIHAA GosloT
KEHHPH KOJNJOHYIAT.

Tyeryy MeTanigapgsls HETHAMH KyitMazapsl

JlaTyns — *e3JUH OHHEK MeHeH 60AToR Kyitmacs: (sxes 60%—-90%xe
yeiiHn) keafen feKeM KaHa OKHCTeHYYro Kol Ayyinap 6onboitr. Jlaryara
KpeMHEHIIH, KOProlyHEay, Kanaliisl, alTloMEERAAH, MapraHeNTH #aHa
HUKe/JIH KONIKOH/0 aHTHKOPPO3UAJLIK KACHeTH sKoropyaiir. JlaTtysagas
JKAcaNTaH AMCTTep, Kyloarasn OyioMaap, MAIIMHEA KYPYY/a, Ipiubop sKaco-
0o, HeJLII0I034 — KAras oHOp:Kailrapeia/a ATaibH TOP Aacoolo KOaKo-
HYJIAT.

Kono — Gafielpke! 3aMaHan Gepn KOMIOHYIVI Kester. Mypaa Kojo-
mYy xea (80% —94% ) menen xanaiiges (20-6% ) KyiiMackIHAH anBIIIgy.
A3EBIpKBI TEXHHKAHEIH OCYINY MeHeH Kaaaiibl oK KOJ0HY OHAYPYYTO Je-
THHITH.

Aoyt Kosocy — KypaMeIEga 5—11% ammoavmmii 6oror. By Kono
AHTHKOPPO3NAJILIK JKaHA MeXaNUKAIBIK KAKTal GeKeM KacHeTKe 93.
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Kopromyn koxocy — kypamenga 25-30% koprommys Gomor. Hern-
3HHEH JKOrOpRY 6ackiMAa #aHa YoH LUTLAM/ABIE MEHEH HIIToO0Y TOJUIH-
HHKTED/IH #<aco0 YIYH Dailaianbiiar.

Kpemuuit konocy — kypameiajia 4-5% xpemami Gosor. Apsan 6oi-
TOHAYKTaH Kalail KOJMOCYHYH OpAYHEA KOJZOHYJIAT.

Beprimit konocy — xypameiga 1,8-2,3% Gepunamit 6onor. Yei-
HaJIraB/Ia8 KUITHE 03YHYH KATYYAYTY, CEPIHATHATYYIYTY MeHeH ajibipma-
nanar. Byaapaan npy:xunanap skaga 6ainka cepnraMe ByroMaap saca-
naT.

Kayprit wostocy — sxes Menen kapmilman kyitmack (1% weibim), Tpos-
JIefifycTap/bn 36IMAAPBIH, CYY OTYYIY TYTYKTOp/Y, Ta3 OTYYTY TYTYKTODAYH
APMATYPANAPLIH OHAYPYYTO, MAINTHHA KYPYY HIOTePHHE KOJAJOHYJIAT.

Cwmiiziep — AMOMHEHN MeleH KPeMEHITIH KyiHMacsl, Kasje Kypa-
MEI TaTaausipaak Gonor. Bexemury skarsinan GoloTron xeM kaabaiiT,
6upok aHfaH xeHun Gosnor. Ken Tapmaxra konaorymar. Mammuma Kypyyaa
KOll TETHKTEp Aacanar. ABToMobiLTs oHop#ailblHga MOTOD, MOPUIEHE, BLT-
AAMJBIK KYTYAAPs! .6, TETHKTERIH KYIOYAA KOJMOHY AT,

Hropamonunuit — 6yn KyiiMaja amoMuERiiien Gamka #es, Mar-
HHIl, KpeMHKH, Mapragel GoaoT.

Cu - 3,8-4,8%, Mg - 0,4-0,8%, Mn - 0,4-0,8%, Al - 93-94%

Babur — kanai, KOPromyH, OMHK ke ANOMUHNHAHE HeTH3HEHIE
TY3YIreH. Asap auTHPAKIMANLIE KyiiManap, KoMIpeccopiop, ANCKTD
KBIIMBULIATKEIYTAPE], TPAKTOP, ABTOMOBHIb, BATOH, JOKOMOTHBAEDAHE
HOMLIHITHEKTEPHHE KYVIOV/a KOAJoHyaT.

Measxuop — kypamel 80% ke smaxsin skes xana 20% ke smakpin
HHKeJIeH Typar. Oro karyy Gonor.

Huxpom - 60% nuxens, 14-18% rtemup xana 18% xpoz; anextp
KapuibLIBIIEL 10H, OMIOHAYKTAH MKELIBITKLIY IPHOOPIOPAY #aCooqo Koi- -
JIOHYAT.

Karyy xyiimajap — kaTyy sKaHa >KellujIyyre HBIAMAVY METAII
TYPYHAerYy mMatepuangap. Anap xacuern 900-1000°Cre weitun bichiT-
Kanja fa xororymnait. Heruaunen Bonspas MeHer THTAH/bIH Kap6i-
aunen pagpfanat. Bonshpam — kobansr katyy kyiimanaper; 85 — 97%
BojIBppaM Kapbuguaen sana 13 — 15% kobansrran Typar. THTAH — BOIE-
hpam — xobasbT KaTYy KyitManapsl 34 — 85% ponpdpam kapbugaHen, 6 —
60% TrTanapm kapbuanHen xana 6 — 9% KoGaNLTTaH TYA\IrOH. Bypry-
JI00TY HMAHA KECYYTY ANIapaTTap/bl ACOOAD KOJIOHYIAT.

9

+ Cypoonop xaHa KoHyryynop

1. OTMe MeTannaapakIH aTOMYHYH TY3yNYLWYHO KaHgai osrevonyktop Gap?

2. Hernarm wana koluy nogrpyn IH METannaapbIHLIH aToMAoPyHYH
TY3YNYLWYHEOrY B3revenykTep KaHpan?
3. Merannpapakid & KacveTTepuH aiTein Geprune.
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4. MeTanngapfbiH XMMMATbIK KacUeTTepy aMHere HermapenreH? THANWTYY
peakumsanapasl, TeHaeMenepau kasin Geprane.

5. Koppoaua gereH amHe? Kaiice! meTannaap Koppoavara yuypauibl MYMKYH?
AufiaH caktanyy songopyH Gunecurepbn?

6. AmchoTepamk kacueTKe 33 GoNroH kalcel MeTannaapabl GunecuHep, mucan
KenTtuprane.

7. Cyyna apubereH Hervafmy oKcuasep, rMapoKCUAnepan KaHTun anyyra Go-
not? Mucangap xasrsina.

8. ea (1) raapokeuaut, Temup (11l) MAPOKCHARH bICLITKaHAA IMHE nanpa 6o-
not?

9, KolwyM4a NoArpYNAaHLIH METaNNAaps! KAHch! KucnoTanap MexeH KaMpgan
peakuusra kupet? T VY LIk peaKLy F \AemMenepuH Tyaryne.

10, A3blpKbl MEATUNAWH TEXHWUKACK! Y4YH Kaickl MeTannpap abaaH maaHunyy
peirbua?

11. BUpMKMEnepHHae XPOM KaHfah OKUCTeHYY AapaxanapeiHa 33?7 Mwcan
KenTuprane.

12. Temup TpuagaceiHa kafcel MeTannoap kupet? Hannsl OKWOWTYTYHYH
adbIpMaUbINkIrbl.

13, MeTanngapasiH KONAOHYMYWYHYH TYPMYLITark! XaHa eHIYPYLLTery OpayH
mMucangap MeHeH TyWYHaypryne.

14, YowoHoys GonoTToH aibipmacs amHepe? KaiiceiHBICE KaHOaA canart-
Tapra 337

15. Nlervpnesrer GoNOTTYH KaHA@i KaKLIbl CanNaTTapbl XaHa KeMuunuKTepi
BGap? AHbl fars! MakwsIpTyy Y4YH IMHe Kuinar?

16. KyAmanapasiH kaHaai Typnopy Genrunyy, kanga KonaoHynar?

17. Temup (1) Ty3napbiHaH kaicsl canaTThik peakLAHb! XYPry3yy MeHeH aHblk-
TaRbea? Tuellenyy XUMUANGIK peaKkyMANapasIH TeHOEMENEPHH Tyaryne.

18. TomeHky ainaHyynapas! MUKe allkipyyna THewenyy peakUuAnapabiH
TeHgemenepuH Tyaryne.
a) Cu—» Cu{NO,),— Cu0 - CuSO,—» Cu— Cu(OH),
6) ZnS — ZnO —+ ZnS0, - Zn(OH), > Zn0—2Zn
8) Fe — FeS - FeCl,— FeCl,— Fe(CH),—»Fe,0,— FePO,
r)FeS, - Fe(OH), — Fe,(S0,),— Fe(NO,),— Fe,0,
19, bapwiay p 1K bIKMa MeHeH GapwiouH oKcuOuHeH anbi-

wat. MaccabiH ynyly 91,8% Gonrox 600 2 Gapui okcuaW MEHEH Maccarnkik ynywy
98,55% Gonrod 100 2 anioMUHMA apakeTTeHMILKEHAE KaHya rpaMm Gapui ansiHaT?
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X znaea

RKOMIOAEKCTHE BHPHKMEJLP

§ 1. Kommaexernk OGupukMesep sana ajapabin
HOMEHKIATYPAChI

Cuuiep eTMe MeTANIAap MeHeH TaaHBIIIKAHAA AJAPALIH Kemgyayry
TaTaag GHPHrYYIepAY naina KEIVY MOHIeMAYYTYKTOPYHE 93 KeHIUIUH
GunguHep. Murngail kacuerke 33 GoNroH MeTanagapislE adpeIMAApED
TOMOHKYNOD: #e3, XpoM, KoDalbT, chIMAal aHa ackLl MeTanaiap. Ap
TYPIYY 6TMB MeTAJIAPALIE ATOMIOPY MeHeH MOJeRyIansix GoiyKdoopiys
OpTOCYH/a Havap sKaHa KYYTYY apakerrteinyyaep 601y, HaTeliizala Ta-
Taa TYSYIYHITEry KoMIJIeKeTep naiina 6omoT.

XX KBIIBIM/IBIH aATBINAA KYPAMBIH HaHa TYSYIYIIYE BANeHTTY YR
TEOPHACK TYMYHAYPe anbarad KenTereH XMMHAIBIK KOMILIeKCcTHR OH-
puxMenep Tabsuirad. Opye okymymryyey A.Uyraes Gupraunaepies Go-
YD KoMILIeKeTYy OHpHEMeZepre aHBIKTaMa Gepyyre apaxer acaras.
Anwi nurspn Gowsga: « 03 axdunva wawoeozo xepdemdyy Goazon
HeONOKOI AUKaRWu b Gupuzyyaepden naida Goazon npodyicmyny Komn-
Aexemyy Oupuicaes ien scenrered. Mucansl, kobanst (I1I) xiropiam xaga
ammpaar, Temup (II1) nuanman MeEeH KamTHE OAEANMIN 033pa AHKATLI-
I GHPUIYYIEPAYH HePH3HHe KYPaMIapsl TOMeHKYIeH GoIroH KoMI-
JNeKCTepan Daiifia KeUIBIIIKAH?

CoClﬂ‘ 6NH,; Fe(CN)3 +3KCN

By GupMKEMeRMHE KypaMbiHA KHPreH ailphIM TYSAAD 03IopYHe MYHOIIYY
JteKe KacHeTTeDHH KOpCoTe alrad ssec, 0. a. aHATHTHKAJIBIK peareHT-
TepauH #apaamel MeHes Co™® KaTHOHYH :KaHA amMHakTel, Fe'? katno-
HYH ¥KAHA HAHK AHHOHIODYH 03/10DYHe MYHO3IYY PearkIHAIaPALIH Kap-
AaMb! MeHeH anplRTaf ansnunoaran. lemex, Oyn GHpHEMenepan maiiga
KBLIFAH 0TMO MeTalaiapasia katroagopy Co™?, Fe™® menen Gaiinamsim-
KaH AHHOHJI0D KAHA MeleRyIaiap e3apa GUPHIHITNI TATAA] KOMIJICK-
CTHK HOHZOPAY Daiila KLIATAHAAPE! MEHEeH TYIIYHIYPYI6T,

1893-mpinb1 mIBeiapHAALIE XHMHEE A. BepHep KoMniekeTHk On-
PHEMETEDANE TYSYIYUIYH }¥aHa KacHeTTepHHE TYIIYHAYPYYYY KOODAHHA-
MUAABIK TeOPHAHL! CYHYINTarad. KoopanHauuaisik TeOpHARLIE Hermua-
TH abannaphEGIH OHPH Ke3 KelleH KOMILJIeKcTYY BHpHEMelepiiuH
KYPaMBIHJATE OH 3apAAAYVY KATHOH e dIIEKTD MaKTad HellTpanayy
aToM Gopbopayr GeiyrTy sareiiT. AHBIH Terepernfae KOOpIHHALMATAR-
ran (Garsrrrasran) Genrnayy canfars! GopbopaAVK HOHAYH 3apAfbIHA Ka-
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paMa-Kapiisl 34pAAra 32 GOAroH aHHOHAOD e NEKTP KaKTad Heil-
TPANAYY MoJIeKyTanap Kypualn anar. Anapisl JTUraffajiap fem aTaniat.
Bopbpoayk Mom e aToM JHIaHAANAD MeneH GHPUIUI KOMILIeKeTYY OH-
pUEMeTepni HYKK cepacklH TY3YmoT. AJl 9MH KOMIJICKCTYY HOHIYH
3APHAALINA KAPAMA-KAPIIEl 3apAAra 95 GoATOH MOH Xe JJACKTP HaKTaH
mefiTpanayy Geaykue chepansii chpThIEA Kalramar. Chepassll cbIp-
THIHJATE] HOH/IOD AHA DJIEKTD MKAKTAH HEeHTPANAYY MoJeKRyIalapaAbiE
caHbl KOMIUICKCTYY HOHAYH 3apAANADBIHBIH CAHBIHA, 3apaThlIbIIIEIHA
GalinasermTyy GonoT.

Vmya aittsuiraHgapasl TOMOHKY/0H MHcangap MeHeH Jajluijien
KOpeaTolly:

[colNTy ), iy s Kg[FeloN)s]: Ka[Ptey;
K,[FeloN)s]: [culnH,), ]so,

FHoropiyaail Ry paMAArs! alfipeIM KOMILTEKCTYY DHDHKMeIepANHE CTPYX-
Typansii hopMyIackiH, HYKH cepassl 4apuLl Kallaa, THIIKE! cepaja-
bl HOHOPAY #OHOKO0Il KOpCoTYIl #Kasaisl,
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Bya crpykrypatsik dopyynaia Gopfopayk KOMILIEKCTH Naifa KeLTYY-
Ty ATOMAOPAY KaHAall AHHOHAOP ¥KaHA JMEKTP MaKTaH HeliTpAIAYY MoJe-
Kylaiap Kypuam anraEsl faaHa KepyEYn Typar. Kommiexern maiiza
KRUTYYHMY aTOMIOPAY e HOHAOPAY KOmYyIyK Y4yp/la KoMIJIeKCTH Hafiga
KBUIYVHY GopbopAyK aroM KaTapsl Kapamar. JleMexr, KoMnaexers natina
KBLTYVYY GopGopAyE aTOMOVH BaJeHTTYYTYTY 3apALIyY HOHAODYHYH CAHE]
Menen kopeeTynoT. A. BepHep/iH KOOPAHHAIMAIbLIK TEOPUACH] KOMILIEKC-
THE GHPHEMEeNePINH MAPATBUIBIIIEH, CTPYKTYPAIBIK TY3YAYIIYH XKaHa
KACHCTTepHH OKYI-YIPORYY/I0 HEelHarH OpYHIY 2271eHT. ¥ GakbITTHIH OTYIIY
MetieH BoplopIVE ATOM MeHeH JIHIAHIATAPILIH OPTOCYHATEL ADAKET KYHTapY,
GaillaHbilll 03re4YoNyKTOPY TAKTABLI TYPAT.

Kommmexerui GUpHEMeTepI KOTYYIYK VUYDPAA KOOPAHHALMAIBIK
GupurMenep jgen Aa aramar, Bopbopiyk aToOMIVH Tercperujie aikl Kyp-
4all #YProf TUraRfatap KOOPAHHAIIMAILIK Cal Jen aTanar. A KOOp/H-
HalEAIBIK cai GopBop/iVK HOHIYH e ATOMIVH BICHTTYYIYKTODYHO HKa-
paiita Gosot. A. BepHep koiTereH KOMILIEKCTYY GUpHKMeep/H aHAIN3NGE
MeHeH TOMOHKYA0i! sbliibHTHIKKA Kearen: GopbopAyK HOHAYH 3apaibl,
TakTan afirkanga, GoplopAvE ATOMAVH OKHCTCHYY JapaXachkl KOOP/AHHA-
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IGIAJIBIK CANIA TAACHP 3TYY4Y Herusru dakTopraopaon osor gered. Tovorky
KOMILTexeTyy GHpHKMeTepARE apUTMeaepiHe Keajeuryyuy Sopbopave HouayH
3apAARapbl MeHeH KOOPIHHAIMANLIK catjap Geprired.
Me'* - 2; Me** — 4,6; Me™ — 6,4; Me" - 4,8
Mucansl, Pt'¥ KoopiuHAOUAIBIK caHbl 4.

[PtNH,), |Cl;  [PUNH,);ClINH, -CI

Kom tysgap saHa KoMIIekeTHk SHpuEMenep

[lenouTyy sep MeTalaAapAsld TY3IapLl MeHeH afipeIM oTMO Me-
TAANJAPABIH TY3APEIHEIH 3PUTMECHE KPHCTANLAMANITHPrAN1a apHTMe-
ZleH TATAAN KYPAMAATE KOII TY3AapALIN — KBACLTAPALIH KPHeTaIILa-
put Geaynyn uerrat. Micanet, maruuit cynsdarst MgSO, Menen xpom
(II1) cynphaTeiibIH apaJalllMalapelH CYYTa 3PHTHI KPHCTAIIAAMTEID-
ragja TaTaajl KypaMIars! KpHCTANIBIK 34T BOJNYHYN UbIraT:
MgS0, - Crz(804);: - 24H:0. ITafiaa Gosron KpHCTANIALIK 3ATTE CYV/ia
IPUTCEK, a1 TONYE KYPAMABIK GOIYKYOIOPYHO asKLIpalt KeTeT:

P 3= -

Mg80, - Cry(50,); - 24H,0 2 Mg + 2Cr + 480 , - 24H ,0

By apuTMe/ie KapMAibIll SKYProH HOHAOPAY AHAINTHKAIBIK DEAreHT-
TepAMH KapAaMLl MeHeH aHBIKTAN ajlcak Gotor. Cyyaars: apurMenepuu-
fie e GATKBITAH 3DHTHHAHCHEE ap GalIka MeTATIAapisH KaTHORA0PYH
JKAHA KHCA0TA KULABIKTapbI Maiifja KBUITAH 3/JeKTPOINTTEPAMN KOLI TY3-
nap gen afitafeis. Mucaast, KAI(SO4)z, KaNaPO, . 6. Kow tyasnap
KOMILTeKCTHE GHPHEMeIep/IeH aiibpMalanslll CyY YAkl SpATMelepIHIe
FHOHOKOH HOHIOPTO axKbIpaliar,

A 9MH ROMITEKCTHE GHPHKMEeIepANH KyPaMEIH/a fars! axu Hat-
Ka MeTa/l/jlap KapMaJbi Ayper. Anap Ja KOII TY3Jap ChIAKTYY HOHI0D-
ro axeipamar. BUpor Kom Tyagapaan aifkpMatansil KOMILIEKCTHE TY3-
oap TATAAN AHMOH MMaHA KATHOHZODAY, 6. a. KOMOJEKCTHE HOHAODAY
naiina ksemmar. Mucans:,

[coNH,),]Cl,
K3 [Fe(CN),]
lcun,0),]s0, - H,0
KOMILICKCTHE TV3JAPEIHBIH JIHCCOMNAIMACE] TOMOHKY10i GomoT:
lcofvh, ), Jety ¢ [colx,),]? - 8c1-
K, [Fe(cN),] 2 3K* = [Fe(cN),]*

Orepae GopbopAyE HOH BJEKTP MAKTAH HellTpalayy MOJeKy.Ia Me-
HeH GafiauslIKal1a, Taiina DOAroH TATaA KOMIIEKCTYY HOHAYH 3apa-
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OBl KOMIIEKCTH Haiijla Keiaran bopBopAyk HOHAYH 3apAObIHA, AJI 3MH
aHHOHAOP MeHeH GaliNaHBIIIKAR/AA AlBIKYA KAPMAJILI KYPreH aHHoH-
AVH caHeIHa Oapatap sapaara 53 6ogor, Ko sxana KOMILIeKCTYY GHPHE-
Mejep 9Ke0 TeH IeKTPONIUT D00 anbIIIaT.

Kovmnuiexerus GHpHEMeIepInE HOMeHKIATYPACKT

KoMnumexcTHE GHpHKXMeXepAd aToo40 KeHHPH KONJOHYITAH HOMEHK-
NATypa — IAPaIbIK, KOJJIOHMO AHa TeOPHANBIK XHMHKTED COIIYEYH
OPraHMKATIBIK IMEC BATTAPALIH HOMEHKIIATYPANBIK KOMHTETH CYHYI KBLI-
ran araiblnTap Kojagoryaar. ARLIH Keickada sassuisinsl (IUPAK).

HomirekeTHk OHpHKMeIepd 470040, 1apajlblk, CHCTEMAIBIK HO-
MeHKJIATYpaHb! Daijlanansin, OMPHHEYY HUKH cpepajlars! THraEganap-
ABIH KYPaMBbl, aHAaH KHIHH GopbopAyVK HOHAYH OKHCTEeHYY Japajkachl
pHM HHMpackl MeHeH KOPCOTYJIYII, AKBIPBIHAA clepaHbEIH ChIPTHIHTATEL
HOHAOP e HeHTPAJAYY MoJekyaanap atagar. KoMIOJeKcTyy HoH GHp
co3 MeHeH arajzar. Jrepie JHraHfalsH KYpaMBIHa aHdoER0p Gosco,
anapAblH JaThIHYA aTalblIbIHA ¢-» Aeic Koiouyn atafit, Mucanst,
Br-6poM-, Cl-xmop-, CN -nuas-, 803' -cyaspar-, Sog‘-cynbrbn‘r—
saHa Bamka. AHJAH KHHHE HeHTpaalyy MoJeKYIalap aMMHaK jKaHa
cyy aragar. AMMHaKTEl ATO0A0 «AMHH», CYVHY ATOONO ¢AKBa» Tep-
MHHIEPH Dailajanbar,

JInrapaanapneii caniapsl IPeK Caliapsl MeHeH KOPCoTy Iy (I, TpH,
TeTpa, NeHTa, rexkca, renta . 0.) sxaselnein, aranar. Mucansr,

[Co[NH3)5}{113— rekcaMmiHkobansT (11I) xn0puau,

[Co(NH 3)s HQO‘!CI — akpanedraMMuBkodansT (I11) xropupym,
[Pt(NH 3)2 Bry ]— andpoM-gunamvuaIaaTaaa (1),
[Cu(NI—I3}3(1‘~I*I)3)3 ]— TPHHEHTpOTpHAMMHEKoSANET (II1),
[Pt(NHs )4Cl, ] Cl, — muxsop-terpamyuantaraaa (IV) xiopums,
[Ag(NIIa ]z]CI — puaMmuHapresT (I) xnopupm,

K,;[FD(CN)ﬁ] - rexcanpan-geppar (I11) kanmii,

[C r(H,0),F; _I — Tpudrop-Tpitaxsaxpom (I1I).

Drepjie KOMILIEKCTYY HOH aHWOH Ho/Ico, AHla AHBIH ATAJNBIIEIHA 4T
MYHOCY KOITYJIaT.

(NH,); [PdCI 4 ] ~ aMmoHHiiTeTpoxaop-masmagar (1I),

K[PtNHaBrs] — KanuimerTabpoM-aMMuAEIIaTHEAT (IV).
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§ 2. Kommaexkerns GHpHEMeIepIHH KIaccHHKAIMACLT

Komnerernr SHPHEMEIED KYPAMBIHA JKAHA TY3YTYINYHD, KacHeTTepi-
He GalilaHBINTYY TOMOHKYION KJaccTapra GEUIYHOT: aMMMAKATTAD, AKBA-
ROMILIEKCTED, ALI0KOMILICKCTED, TYIOK YBIHKBIPIVY e Xelarrap. Byaap-
JALIH ap HHp KBICKAYA MY Gepei.

AMMuaxaTTap — KOMILUIeKeTHE GHDHEMERII THTARAATADE] AMMHEAK
MoJeKyianapeiaan Typat. MeHnal GHpHEMenep aMMaKaTTAD 00 ATd-
nar. Mucansl,

[CuNH,), |80, ; [CotNH,),]CL,

[PUNH; ), ]Cl s [AziNT,), Jol,

Bynapsar Gamika KYDaMbIHA a3oTTy KapMam sKYPIeH aMuHfep
JMHIAHAGHBIH PONVH aTKAPram KOMIIeKc1yy Gupusenep aa Gearuuyy.
Mzuiaga aurasgage; MeTrnamud — CH NH,, C,H, -NH, — srunamun
#ana NH,~CH,~CH,NH; - arunesnnamun ryaer, MpHgail Supukmetep
AMMHHMATTAD Jiell aTaJaT.

ARBaxoMIIeKeTeD — MBIHAAH ROMILICKCTYY GHPHKMENEDIMHE THran-
AanaphIH CYYHYH MOJIEKYIIACL] TY30T Jie THTAHIaHBIH KypaMbuina Gamia
ATOMAOPAVH TONTOPY (AHMOHIOD, JICKTD KAKTAH HellTpanayy MoJery-
nanap) Menen Gupre Gonor. KpHCTALIIANIKAR CyY MYKH HOMPORYH KYDAMEL-
Ha kupbeir. Mucansl,

[AlH,0)5]Cl3 5 [CuH,0), |(NO3),: [CuH,0),]80, - H0

Heitperys chIpTEIAA MaliTallkaH KDHCTATIAAUIKAR CVY, BICEITKAH-
[ SKeHII asbipall KeTeT.

AmnnokoMiiekerep. AlIOKOMIIEKeTYY GHPHEMeNep/AMH THranga-
napsl apnoRaop Goaymar. Byaapra ko Tyagap rubungern xoMmiexc-
Tep Kuper. Mucanst,

K,[Ptols] K 4 [Fe(CN); ] Nag[Co(NH ), ]

Bys GupHEMeNeDIH Kol TY3Aap THOMHe sascak G007, MECATE,

PtCl,: 2KCl Fe(CN),- 1KCN

ANRIOKOMIIEKCTEPre KOMITIPKCTYY KECAOTANAD, THAPOKCOKOMILTEKC-
Tep Aa KUpeT. ATapIbiH MECAIAADSL,

Hy[SiFg] : HycoCly] : NayfSnoH),] . 6.

Apamsig KoMILIeKeTep. ADabii KOMIUIEKCTEDINE JTHMAH a8l Heii-
TPALIVY MOJeKYIATapIan, AaHHOHEAODIOH TYPYLTAT, AMMHAKATTAD MEHEH a-
AOKOMILIEKCTEPARE ADMIBITHIN 07IeTeH @TMO KOMILIEKCTePIHH KaTaphiia
TOMOHKY BUDHEMeTen Kiper. Mucans,

[PtvmEy) 1]l [PtNHy), Cl, K[Pt(NH ;) Cl4]
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Ty10K UBIHKBIPIYY KOMIIJICKCTED K¢ XeJaTTap

By Gupikyenepie KoMIUIeKCTH Oaiia Keu1yyuy GopSopayk aTom
YBIEKBIPABIE KYPAMBIHA KHPHIL, IHTAHANAD MeHeH KOBAJCHTTYY, I0HOD-
AKTENTOPAVE KAHA ZTOMAOPHOTY MKYICY3 JMeKTPOHAOP aPKELIYY baii-
mamsim Ty3oT. Meligail THOTerH KOMILIEKCTeD AMMHOKApGOH KHCJI0TA-
AapbIHA MYHO3yYy. AHEIH JKOHOKe|l exyly AMMOHOYKCYC KHCIOTACH
NH,-CH,~ COOH rampoue Gonyn caHazaT. AMHHOYKCYC KHCIOTACKH
‘ro\mmu( katHoHfop Menen (Cu*?, Pt*%, Rh™’) xenatrapas nafifa KeLIEI-
n1at. AHBI TOMOHKY/OIT #asnin KDpca‘!‘eﬂY

HC —
2 NH; NH; - o,

=0

o
Il
C- NH,
0 P
H4C B /cnz
NH3 O—
Il
0

Xenarrap, TaTaal KOMIJCKCTED ANNBICEIHAH KOMILIEKCOHIOD
Ien aTAnaT, aJapibl MKOTOPKY aMHHOKApPGOH KHCIOTATADS] 04 Nafija Kbl-
JIBIIIIAT.

§ 3. Komnuexkernx GUpPHEMeIepIHH H30MEePHACHL

Monekynanapsl Gupeif caHABIK, CAnaTTeIK Kypamra 23 Gomyi,
TY3YAYHIIY MaHa KacHeTTep GoloHYa alfkpMajiaHraH 3aTTap H3oMepiep
[ern aranapbid fusecniep. 3aTTAPALIH XMMHUIBIK TY3YJIYIIYH H3HI00/10
H30MepHA KyGyayIIyHA HeTHaTH OPYH TaaHbIK. JKCIepHMEeHTTeH AbIH-
FaH MAATBIMATTAD KOMIUIEKCTHE OHPHKMeTepARE HaoMepiepy 6ap ake-
BnE pagmagenn. Bya Gupixksenepae naoMepuAbiH GUp KaHYa TYpAepy
Hap. AnapabIa alipLIMAAPEIHA TOKTON0 Y. ['eoMeTPHANLIK, MHDATTRIK,
MellRHHANKTHE, [Hc- #aHa TpaHc- H3oMepllepH K. 6. Bap.

l'eomerpuanmk nsomepna. KoopaMHANMANBIK OHPHKMeNepIUE
KYpaMbIHAATE! Turanfanap GopGopayk aToMAYH TeTePerii/ie CHMMETPHATYY
saiifaHBINICA, aNbH KOOPIMHAIMAMLK caHfapel myn — 2, 4, 6 canpap
TypyRAe GonoT. AHMA ANapra TOMeHKY/1eil reoMeTPIANLIK KOR(MUTYPALIH-
Jap TYVpa KeJler.

Koopauramusisik cansl 6 60TOR KoMIUIEKCTYY DUPHEMe OKTA3D
TuGHHe 9K H30MepPAHK KOMILIeKCTep TYPYH/O JKamIaiT. ATapisiH K-
PAMBIH WAPTTYY TYPAO TYIOHTCAK, TY3YAYIITOPY TOMBHKY/OIH DooT.
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1 ——e —ChiabKTyy A — TBTpaIpnuK

2 — Wannak ksagpar T
T — DKTE3PNNEK
1}
L}
A X
A | i NH, A | X cr NH,
Me P Me P
H 1
A |- x e NH, X | A NH, cr
A X
UME-nIomep TpaHEc-W3oMep

Iue — KaTapIam xaHa TPAHC — KAPaMa-KapIIbl ¥aflramaT aeremmn
6unguper. Horopky KOMIUIeKCTHE SHpHEMee X JHTaHAHBLIH MKadira-
MILIIIEIHA KapaTa axk# fallka HzoMepiep naiija Goagy. KoMnnexkcerepaus
reoMeTPHAABIK TY3YJIYIOY ATAJBIIOTAPEIHA fa TaacHp aTeT. Mucansl,

mie- [Cr(NHy) ,Cl, |; Tpame- I’(lCcn(NIIS)z[]\‘O3 )y ]
3aTTApBIH ATANBIIITAPBIHBIH ANI6IHA HIOMEDIePANE THITEPH 3Ka-
3BIIAIBIL.
I'apatTeik H3oMepHA
DKCIePUMeHT MeHeH anannagerciae xpos (II1) xaopuanuns xpiuc-
rannornaparst CrClg- 6H,0 remenkyneit TysyayuTe 6000 TYPrasgbl AHLIK-
Tanasl. CYVHYH MONIeKVIachIHBIH KOMIUIEKCTHH KVPAMBIHA sKaiiranisl-
nIkl DOKHYA ap TYPAYY. AHB TOMOHKYAOH TYIONTYIN KeproTcox DoloT:
[crH,0)5]cl
[er(H,0); -clel, - Hy0
[cr(H,0), -Cl,]C1- 2H,0
MeIH/a CYVHYE MOJIeKY/IaCBIHEIH ap TYPAYY OPYH AJIbIIIBIHA AKapalna
KOMIUIEKCTHE OHPHKMEHHH OHYHYH jaHa 6aIlKa KacHeTTepHHNH 03ropyIy
Gaitranar. Byn Mucangapia cyyHYH MOJRYIACK! JUCAHAA TYPYIA0 HYKI
4olipe/e aHi KPHCTAJUITALTKAH CYY TYPYH[O ChIPTKLL Yeiipoje saiira-
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mIbimTel. CYYHYH MoNTeKyIackl KAHIA OPYH AJca 18 KOMIUTEKCTHH KypaM-
Aptk Genyry GoAroHAVKTAR MEIHaH GHDHKMeTepIH PHAPATTEIE H30MEePHA
neiibuz. IKCOePHMEHT MeHeH JaMH/IeHRreH/le KPHCTALIOTHAPAT AKBAKOM-
TICKCKE JAHA KPHCTAIOHAPATTEIK KOMILIEKCe OTYI TYDPAT:

[CotNH,);NO, | (NO,), - H,0; [Co(NH,), - H,0[(NO,),
Komuynyk KoMmiereTyy SHpUEMeTep cVyIa SpHII, KOMIDIEKCTYY HOH-
JAopro ameipaitT. Mucame,
[cr(H,0)]Cl; S [erH,0)]? + 301
Byn yuypia KOMILIeKCTYY KaTHOHAOPAY naiifa KeLigsl. AJ aMu
K[Ag(CN),] asxpiparasa KOMIUIEKCTYY AHHOHAY Haiijia Keinar:
K[Ag(CN),] 5 K* +[Ag(CN),]

HIapTThiH @3ropynIy MeHeH KOMIUIEKCTYY HOHJop eHoKel HoHLop-
ro YeflHH a3KLIDANIET BIKTEIMAT.

K[Ag(CN),] 5 K' +[Ag(CN),]” S Ag® + 2CN-

KoMnnexcTRH KYpaMbIHA KHPTeH HOHJOD 63epYHe MYHes[yy peak-
THBASPAMH MADIAMEl MeHeH TaaHeL1aT. OIOHAYKTAH KeMTYIYK KoMI-
nexeryy GUpHEMEIep AHANNTHRATBIK XMMMAIA KOIIOHYIaT. AHATATHKA-
JIBIE XEMHALA « yraeBiMH peakqUAcks JlereH aT MeHed Hukengun Ni*%—
KATHOHY DPHUTME/IEN CAH/BIK RAKTAH OPraHHKAIBIK DeaAreHT-AHMeTLIT TH-
OKCHMA MeHeH aHBIKTalaT:

CHj —il:—i:l; ——
HO N N OH
AWMeTUNIMHUOKCHMa

Yuryn aar meser Ni*' — KaTHoOHY adblk TYCTOry HHKENh KOMIICK-
CHH maiiga KbLIAT.

Hyrn cthepanblH KYPaMBIHA JRAPAIIa KOMIUIeKCTYY GHpHKMeNep Ka-
THOH, AHHOH THOTErH OMPHKMeep MaHa 3JeKTPOIHT aMec THIITErH KoM-
IAeKCTYY OHpAKEMeTep GOIyIIaT.

Cyvaa spuren KOMILICKCTYY GHPHEMeNeD KYITYY 3MeKTPONHTTED ChIAK-
TYY Toiayk Goiijor KaTHOH aHa AHKOHAOPAY NAlAa KBIJIBII AKEIDALIIAT.

[PtnHy),Jcl, S [PuNH,), [ + 201
314 2 ala

K,[pre1,] 5 2K° 4 [pre,]*
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MprEail AHcconHALNA DHPHEYMYE KATADAATE! guccollalus Goxor.
IMaiiga Goaron KOMOASKCTYY KATHOH 3aHa AHHOH GeArHiayy BYTYHAYETE
bonymar. An aMu CLIpTKAEL chepagarsr xaopua Cl- sxapa K katuonry
KaaHil XJIOPHIHHIE AHCCONUAIIMACHHA ORIION HOHAOPAY Naila KL,

JncconuanAHBIE 3KHHEYH KaTapsl JHTas1ads! Dopbopaye KoMil-
NexcTH Malifia KLIIYYYYAaH aEparyy ski GacksuTa 3mypet.

[Ptcl)* S ptel; +cl
[PtCl 4] 2 — KOMDOTeKETYY HOH HAYAD DNEKTPOTHT

Kommtexeryy HOHIOD KATYY 3aTTapiia HaHa SPUTMELEpPIe KesAeieT.
Bya koMIIeKeTYY MOHAOPAYH aiipHIMIapE] SHOMOTHANBIK IPOIeceTep YHyH
oro MaaEmayy. KoMmnexeTuk HOHAOD GCYMIYKTOPAYH OCYUIYHLO, HAHLI-
BaputapABIH HAIIO0-THPHIIIHTHELE, GeIrmiyy hUsHoIor TILIK Tpollece-
Tepjie HErHark poiay oftHoiT, Mucaasl, reMornoBHHINE KYDAMBIHA KHp-
reH KBI3BLT MITMEHT — TeMHH 3aHa 8CYMAYKTOPre Malllkll eHay Gepren
XA0POd I farkl KOMIICKCTHEK OHPHKMeHHMH KYpaMablk GenyKrapy 6oy
acenTeser. [eMor/iobiE TeMUPIHE KATHOHYH KAPMAII MKYDIOH KOMILIEKCTYY
OHPHEMe, &I SMH XJOPKPHILT MArHHIIHE KOMILICKCTHK GUpHEMecH Gomyi
acenresner. Maramuil eTMe aneMerT fonfoco fa an nafina KMATAH XA0po-
s e3yRYH afipsM KacHeTTepH BoloHYA reMorjobunre maksH., Jemek,
KOMILTEKeTHE BHpPHKMeIep 0TMe 3MeMeHTTepler Damkanap fa Maitga
Kblna anat. OeymayeTepnen Hemyn anrad xTopodHULLH AHATHEleren e
Gupu-Gupure oo A skafa 5 xnopodiges Typar. Anap cTpYRTYpack!
GooEva afibipManansunat, Gte MaijanaHEran KATYY 3aTTapra ap TYpAyy
Aapaskaja ajicopbIHANAHBIIIAT, VIIYEAal sikMa Meiten A xaopodrnags B
XAOPOQIILIASH AMBIPATRII alca GoA0T.

? Cyponnon xaua kaHyryynop

-

. Komnnerctyy GUpukMenn kavnai TyluyHecyHop?

KomnnekcTyy BupukMenepnes MUcan KenTUpun thopMynacsid #aarsina
KomnnekcTyy BupukmennH kypames kakwoan? Kaunan Benykreq Typar?
KomnnekcTyy BUpMKMEHHH KypPaMbIH KOPCOTYYYY CTPYKTYpansik dopmyna-
ChIH ¥a3ruina, Kypamaok Gonyktepy atarkina.

Komnnekctyy BUpukMenepanH HOMEHKNATYPackl KaHaan?
Komnnekctyy BupukMenepiuH kaHgan Tuntepus Bunecuiep?

A TTap #aHa INEKCTERre MUCAN KENTUPWN, atarsina,

A 1eKcTep fen i 3aTTapabl TyLyHeCcYHop?

Kouw Tyanappan koMmnnekcTyy Gupukmenepant anbipmacs: am1ene?
10. KomnnekcTyy GupukMenep kaHgaiya auccouwauvanaxar?

11. KoMnnekcTyy KaTHOH ¥aHa aHuoHro MUCaN KenTuprune.

12. Komnnexrctyy GupukmenepauH kawnai naomepnepuH Gunecuyep?
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13. Komnnexctyy Gupukme fen aMHeHn aintabbia?

14. KomnnexkcTyy BHpvKMeneparH MaaHucy KkaHpan?

15. MeMUH Kaka XxNopodiiin TYLLYHYKTOPY SMHEHM KapcoTaT?

16. YA ocymaykTopyHyH Gup wanbbiparsii ankin, aHsl Madganan assipaak
oruemMIeny ciMpTke apuTkune, 3mHenn GafkagsiHap? CnupTTe 3pun Xyprod xno-
POMUANOUH Kypame: Kanaan?

17. Bapasik KoMNNEKETYY BHPUKMENEDLMH IPUrMHTUIM MOHYHOO KaHAAR oloHap
Gap?



JUCIIEPCTHE CHCTEMAJIAP JKAITIA
KOJLJIOHIANEK OPHTMEJIEP

§ 1. [Jucrneperik cHereMasap mMOHYHIO TYMYHYK
ARAHA AJAPILIH KIaccH(PHEATHACET

© Bup sammutn weipocynde Gawra sammapdun vaida Geaykyeaopy
mezud Mapaisn Ayp2en Jcu He andan Ken KoMnonenmmepien nypan
zemepozendyy cucmeMan THCNEPCTHE fen aTaiifnia.

Helipere Terus TApajblll KYDroH Maiga GOJYKHOIOD THCIEPCTHE
taza, an amu ouroi GesyKueseplly KaMThITAH dDHTKHY AMCIePCHANBIK
weiipe Jem aTajgar.

Mucasnet, HaHAVY aba MeHeH bUlail CYYHY AJICAK: TONYPaKTHLIH Maii-

na GesyK4enepy AHcrepeTHK dasa, ag oMi aba MeHeH cyy JHCIepeHAIBIE
yeiipe G0NV acenTeneT.
@ Kamyy sammupin 6nyceeaop) cyomyr weiipecynde mapaasin xypzoen
cucmemanap (k/c) cycnensuanap gen atanat. KoguenTpannsayy cyc-
neHauAAapabl nacTanap Aewrer. Mucansl, THIN XyYy4Yy macranap, Ger-
maiinap #. 6.

#ep KEIPTHIILIHBIH KAHA HOKMO MHHEPATAapaLH nafifa Gonyuyn-
aa, a1 dapfackinAa CYyCHeHausaIapIbli MaaHUCH SoH. MHcaIbl: KYPYIYIT
MarepHanfapsl (MeMeHT, bIAal, akTHm K, 6.), Boex, nax, agcopbenrrep,
FAPATTH Mailroouy Maiinap, GpyErnauuaiep, HECEKTHIIHeD, DacTanap
#. b. cycneH3na TYPYHAO KOMJAOHYIAT.
©  Bupu Gupunde spulezen, axu cywormyKmyn Gupu sKunvucunde mai-
da mamyuiaap mypynde mapaasin xypzen ducnepemuk cucmenma (c/c)
amMyJascis gen atanar. Mucans:, kepocun, Genson, Maiigsin cyy Menen
apanamIMackl e KaAUIMKH ¢yT. IMYIbCHAHRBIH TYPYKTYVIVIVH KoDoiTyy
YUYH ara aMyJsraTop fen aTaiaran 3aTThl Kolyniar. IMyasraTopiopays
CHIPTKBI BeTH aKTHBAYY 3aTTap.
© Youpecy zas, an amu ducnepemuk asacel cyor, kamyy Goxzon duc-
nepemuk cucmemadnap ( mymaw, 6yaym, mymyn, vandyy aba . 6.) aspo-
3010 flen aTanar, Adpo3oop anbll YapOACKIH/A 3RIAHKEUTEPAN KoK
KBIIYYAA KeHIDH KOJOHYIAT,

Aspozonnopro 4aH, TYTYH (fHciepeTHk (asace! KaTyy aaTTap) #ana
TyMaH (AucliepeTHK (hazackl CYIOKTYK) KEpeT. MucAXsL: yaH — eTe Maiiga
TONYPAKTEIH, YONOHYH G0AyK4egepyHoH; TYTYH — Kyiiboren weMypayn
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KYKYMIOPYHOH, K{J0H, BINTaH; TYMaH abafarsl cYVHYH eTe Maiina ram-
YRIAPEIHAH TYPrARIBLITE DeATHIYY. A3po3osjiop, apeske KATADEIHAA I0-
JIHAMCTICPETYY eHcTeManap GoAroHYKTAH, allap KONYYIYKE KacHeTrTepn
GooHYa KOJJIOHAIHK apuTMe/Iepre oxiom GosTyiar.

Tucneperys dazack! ras, ajl SME JHCHePCHAILIE YOHpoCcY CYIOKTYKTaH
TYpraf cicrema Kebyk el atagar. Ap 6up xebyk 6HpH GHPHEEH 6T6 MKyKa
rabeIKuAnAD MeHeH GeayHYI TYpar. A KabsIKYaTaD Ted MyKapsn KobyKTop
sapsiiar ga, Gupy 6uprHe GHDHTHN, 6To Mallla TAMMBUIAD/ALI DafIa Kel-
aat. Byn mponece xKoanecueHnuA jgen aranar. Koas 6up sartap (Mueanst,
cvyia spires GelokTop) KeOYKTYH CVIOX KabbIKYanapeiana (KabBIKYaHEIH
uuri GeTi ras MeHeH THITMITKeH #epHHie) KOLTOMIANE cCHETeMARB! naiia
KBUIAT 18, KeOYKTOPIYH TYDYKTYVIVIVE MOTODYIaTAT.

Komnowmux gaueneperyy cucremanap. [ucneperik dasaHe! TYsreH
BOTYKHOMepPIYHE eTHeMy GoI0HYA HDH HCIEDCTYY CHCTEMATAD MEHEH HBLIHBITHI
ApUTMelepJHH OPTOCYVHAH OpVH anelmar. JIncneperHk ¢azaHbl TY3reH
danyxuenepayi emdenmy 10°° — 107 cure ueiius esroper. Meramait Genykuesep
Karas dIIKATADAAH OTYI KeTKeHH MeFeH aDLIM 0THODPTYY KapraKdalapian
orneirr. #leuskeil Kes MeHeH Kaparania TYHYK eHI0HET, DHDPOK YIBTDAMHAK-
POCKOTI APKBUIVY IPHTKHYTE TEMHS TAPAILII #ypren bonykdeanep KopyHer.

§ 2. Koanows apuTMeIepuHAE 03r0M0IYKTODY HaHa
AJBIHBINT MIAPTTAPLI

Konnonuiny aparsenep uirepren aite Genaruayy. Ancak, anTeIHILIH
KOANOMIMK pUTMecH — pyGHHE alfHern aIXHMUKTep TapabblHAH aNEIH-
Pa , a1 OMH KeTUM, KHAKIIek suak ate Gearnayy Gonros.

Kuitne 3aTTap/Isl KOII0M] ¥aHa KPHCTANION] Jell 3KH TOnKo banyy
MAPTTYY SKCHIHIHH TaXpsiitba myayHge fanuigered. An KelMdyayk sar-
TAPABIH MIAPTEIH, YOHPOCYH 3. 6. 03repTyy MelieH KOMIOH] TYDYR® [a,
KPHCTAJNOKA TYPYH/O Aa anyy MYMKYH4YIYTYH kepceTkeH. Mucaisl, na-
TPUIL XJOPHAY CYYAA YBIHBICED 3pHTMe, a1 5MH GeH30/IN0 KOLIOHANHE
apuTMe nmaiiga wxeutar; Gegok Genruyy GHp MAapTTApAa KDHCTALIABIK
afania aibIHAT; CAMBIH CYV/AA KONMOMAAM, aj 8MH CIHDPITE YBIHBIIBI
IPHTMERN maiiga KLIaT,

Konnonazep s#apaTeUILIIITA 0TO KeHHPH TAPKAATAH saTTapAbin Gupi,
AHLIH NPAaKTHKAJbIK HaHa WIHMIH MaaHiCH Koropy. Mucankr, sKaparsl-
JBIITATE] GaagVy TAITAp, Kep acThIHAATEl MEHEpAITap, TaMaK-aIl Ipo-
AVETYIAPSL, cBIPT KUiiHM, 6yT KHAHMIep, TYTYH, DYJIYT, 3apaTsUIEIITA-
bl KMPIEJIT CYYIap, Mep KLIPTHIILL, TOIYDAK XK. 6. GapALITE KOJAI0OH-
JMEK CHCTeMAara TaaiAbiK, AJl 9MH KeldyIyk GHONOrHANBIK CYIOKTYKTap —
KaH, miasMa, Jusda, syiyi, Gedokr, Kpaxmai, muieKkel .6, Konroua-
ANK 9PUTMeJePARHE MIcAnAapsl Gosyumiat.
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Onopxail oHIYPYIIYHEAS fa KOMTOHIIEDIAME MAAHHCH YoH. AJlcax,
He(PTHHH OHAYPYY, aHEl KafipajlaH MINTeTYYIo, MeTAAJVPIHH, TooxeH
OHOPHANIAPLIHAL, KYPYAVIT MATepHAAJAPLIH, IACTMACCATap/Ik, CHETE-
THKANBIK Gyaanapisl, Kayuyk, peawHazapisl eHAYPYYAo, Kesgese, Goésx,
JIAK, TaMaKk-all, CaMBIH KallHATYY eHOPANIAPBIHAA KOJTOMAIME JPUT-
Mesiep KeHHpH KoajoHynat, QUIoTAlHAHBIH KapiaMel McHEH Kemlepdn
BaiibITYY, METAN/IAP/L! MEXAHWKANIK, TEPMHKAIBIE HILTETYY, CYPOT HIII-
TepHHjie KOMTOHIINE CHCTeMANApALIH TY3MeH-TY3 THemecH Gap. Ancak
napgroMepusiiblE, (apManenTTHR oHOpRANIAPAA KOOUYIYK TYPMYIII-TH-
PHYMIHKKE KepeKTYy saTTap, iacta, KpeM, Mailloody Maitiap »ana cyc-
NeHZHA, IMYALCHA TYPYH/O UbITApsLUiaT. 3aTTHH KO/IOMUIHE abamsln Te-
PeHHpask Givicek, anan GH3 TOOTEKTEDHHME, ap TYDAYY KeHIepIHH #aHa
MHHepPaIIapAblH nalijia GonyInyve oHOH 3le TYIIYEYD agabsa,

Hlep KLIPTEUILIA MIITETYYAO, AHBIH HYHHEH MOHZOPAYH ODYH AJIMA-
WYY PeaKUANAPEIH, KBIPTHIIKA CHHUPHATeH KoMileketepun (TTITK)
TY3YAYIOYH, KACHETHH, TYMYC 3aTTapbiHEIH XMMUACHIH ORYI-Yiipeuyyio
KOJIOHIIINK XEMHAHBIH MaaHucH Daaayy.

OcyMayKRTOpIY KYPT-KYMYPCKATap/AaH, 0T00 YeITepI6H XIMIAIBIE
BIKMA MEHEH APLUITYYAA KOJIOMUIHE XHMIAHEIE PONY 816 #oropy. Byn
HIITEPre KONACHVAYYHY YYAVY XHMAKATTap, CYCOCHINA, SMYIBCHA, TY-
MaH, TYTYH, a3p030i0p TYPYHAO KOAQOHYMAT.

DMK KOJTOHIANE XMMHAHLIH HeTH3MH TYIIYHYKTODYHO TOKTOIYIL Ke-
Telli. drepfe AucnepeTiEk Yeitpe cyiokTyk Goieo angall KoLTOMITIE 3PHT-
MeJIep — 30JI0p fell aTajfaT. Mucatsl cyyaars! KOLTOMUINE 3PHTMEeNep —
TRAPO30L, CIEPTTErH — AIK030/1k, benzonnory —6eH3030/56, apupaeri —
aTepesoils Jell aliThaar,

IlIapTra xapama KoLIOHAARK ApUTMeNep 6310pYHYH CYIOK abaibin
JROT'OTOT fa, Kotoyiana 6mnTtaiT. MeIHga Kooyaada GamTaras Koamo-
HAMHE 3PHTMEICPAUHE TYPYH redjiep aem Koébys. Alap 30170p CRIAKTYY
PHAPOTeNE, ANKOTelb, ITEPOrens . 0. del araiar.

Komnonpuux apurMenep AHcHepcTHR (asza MeHEH [UCIEPCHAMLIE
ueitperyH 03apa BHPUIHILKEE, ApAKeTTeHHIIHEE MHapatia oy (3pu-
TeM, cyitem) sana anoobayy (apute anbaitv, KopkoM, cyltbeiim) Goaymo
GoayHymer. Drepie ARCHepCHAILIK Yalipacy cyy Goilco, amia PEAPOMHIIIYY
#aHa rufgpododayy Goayo atarar.

Jlnodranyy-KoNIOMIMK SpHTMesepre BeA0KTOP, NOANCAXApUIeD,
KayqYK, TOMHAME/| 3aHA MOTOPKY MOJIKYIATYY 3aTTAPAMH JpUTMETCpI
HKHperT.

Jnodobayy KOLTONAANK 3PHTMENIePre — MeTaLLAAPILIT THADOZOI-
A0pY, cyJAbDHJIepHEAH JPHTMeIepH Muca Goso anar.

TepMoAMHAMHKEAHBIH NPHHEIMNTEPIHEE BUIAITBIK HHCTePCTHE CHoTe-
Masap 03 anAsEga ATbiEGaiT. At YuyH GeITILIYY 0190M/0 SHePIHA Ay M-
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Al Kamai/sip GHp sKYMYLI aTKADELIBILIEL 3apbL1. MBIHaH TRIIKAPEL
JHCIEPCTHR CHCTEMATAD/BT JKe HaIlIIbL 371e KOLIOU/IeDIH ATYY/Aa TOMOHKY
HerHAry MapTTap ATKAPLUILIIIEL KePek.

Koanowaaepiu aIyyHyH mapTrapsl

1. Tucneperuk ¢asa AMCHePCHATLIK H0iipose spulemy kKepex (Mu-
cansl Mail AaHa eyy).

2. KofgoM/LIHK CHCTEMAHD! AMBINT YHYH AHCIePCTHK (asaHbIH QHa-
serpuH o =10""-10"7 cxre sKeTKUPHIN Kepek. AJ YUYH 3aTThIH BemyK-
yenepyR Maiilanoo e aToM HOHAOPAY W0H arperaTka GHPHETHPYY Kepek.
OMmOHIVKTAH KOMA0MIAepIH ATYYHYH 3KH LIKMacs! Gap. BuprauaHcn gHc-
epeHANLIK — 3aTTHIH BeAYKYeNepyYH Maiifanoo. DKHHTICH KoH/jeHca-
HHANBIK — Maiia GeayKuenepaAY KPH arperaTka defiuH YOHOHTYY.

3, Kongougink cHcTeMa TYPYKTYY Goaym y4yH crabHan3aTopiop-
[IVH — anexTponuTTepnus Gonymy sapsit. CeGeGi ek TPOTHTTepARH CHIPT-
Kbl GETHHEAE HOHAVE-THAPATTBIK KaTMap naitaa 6oxor. Mucanst, Maiias
Cyy MeHeH Ta3ajlo0/10 caMblH nafilanaHbLIAT.

SKoropky y4 mapT Tyypa GoAroHp, KOLIOHALKEK BelyKIenop alexTp
3apAOBIHA AaHa THAPATTEIK KATMAPTra 39 GoNyIIaT farsl, cHCTeMa HerH-
3HHeH TYPYKRTYY abanra xejier.

TucnepenaiblE MeTOR HeTH3HHEH HpH Geaykuenopay mMafizancoro
Hermagenren. A YOyH ap TYPAYY MaiganaredTap — TerHPMeH CRAKTYY,
MexaHHKanbIK Maflanoo . 6. bBIKMatapbl KOJA0HYIAT.

Mentuzanua JHCIEPCHAILIE MeTonro Mucan Gone anar. [lenTiaa-
IHA Jel saHsian 6yayayyman najina GoAToR renan NelTHIATOP- AHCIEpC-
THE uYeilipeHYH MapAaMel MeHeH Maiifaloo BIKMAaChIH TymysEeby3. Muca-
JIBI, TOMYPaKTHIH CYYAarsl apHTMecH, buail karyy Gono famTarasja cyy
KOIIYT, APATAIITRIPEII, CYCIeH3HARE Kaflpaaal anyy.

KoRTencalmsuIsIE MeTo GoloHYa MoJleKky 1alap/El arperaTTapra 6u-
PHKTHDHI, THEMeAYY ANCIEPCTHE (a3aHbIH 0190MYHe UeilnH 4OHOHTYY
Kepek. AJ YYYH ap TYPAYY XHMHAILK peaKIUATAD: YOKMers TYIIYY, OKHC-
TeHYY-KaNbIBEIHA Kenyy, KOMITeKcTH naiiga keuyy zc. 6. naifjanamsi-
nat. HerMaiHeH KOHeHCAIHANBIK bIKMAAa MolleKyaanap GUPHIHI, HOH
arperaTTapisl AIyyia THeHleayy IIapTTap TYYPa KelreHn 1ypyc.

1. DHANKATHIK KOHASHCANMALA TeMIepaTypa TOMOH/SLUIY Kepex.
Mucansr: TyMas, GyayT #. 6. nafiga Gonymy.

2. Iucnepeusanslk doiipeny GalIka spUTKHY MeHeH AlMallTHIPYY.
Mucansi: KoHHG(OMb, KYKYPTTYH CYVAArLL 30I0PY.

3. XuMHANLE KOHJeHCAINA/A YOKMOro TYIIYYYY e Ha4Yap apHreH
sarTap/elH Naita GoYIIYEA AN KejreH GapAblK peaKIMAIap Ko1o-
HYJAT.
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FKanupichlHAH KOMJIOHAACPAMH (HINKa-XHMHAILIK #. 6. Kacuer-
TEpH MHIE/LTaHEIH TY3YAYINY MeHe Gafansturryy. Muleisa Koaaoni-
IHH 3H KHYHHE 3JeKTp MaKTal HeATpamsayy feaykdecy.

ArperaT-Muie/a Daiaa GoayIIy YHYH TOMOHKY JKOHOKOI pese-
Jnep CaKTAJAT:

1. PearuusanbIH HATHIRACKIHIA HAYAD JPHIeH 34T, KOMILIGKC He
yeKMe Naiija Goayuly Kepex.

2. A "eKMe e KoMIUIEKC MHIE/IaHBIH AIpocyH TyseT. SapoHyH
Tereperiie WIeKTP TATAaCkIHEIH TAaCHPHHEH CTAGIUINIATOPIVH TEKTEI HOH-
nopy afcopflMATAHLI, MOTCHINAI AHRIKTOONY KATMapIbl Nailla KLL1aT.

3. flpporo moTeHIHAJ AHBIKTOOYY HOHJOp MeHeH Kollo GHp Heue
KapaMa-Kapiisl HOHAop ANcopOIMATAHEI, 3apALAYY OOIYKTO — FPAHYJIa-
HBIH Malifa GoAyInVEa alslll KejleT.

4. Tpanyiadbii 9H CBIPTKELL — AHdPyIHAIBRIK KaTMADBINA, HIKH
cipepara 6aTmail KaJAraH, KapaMa-Kapllisl HoHAop aliralisiil, afaekTp
FMAKTAH HelTpaaayy DonyKkyo MRNeIIaHkEl Taliga Kesimatr. Harsnitea-
Ja ANTAYKBl MEKMO 3DHI, KOJJIOHJAMK 3PUTMe — JHCHEpCTHE CHCTEMa
AJBIHAT.

§ 3. Konaowmiepaun kacuerTepn

Konnonanuk Gemyxdenep oH #ana Tepc 3apanayy GonroHgyETaH
BIEKTPOAHUTTEP JPHTMECH CHIAKTYY 2/e 3JIeKTP TOI'VH eTKepyler. Jpe-
JHE KATAPL! METajniap, ATAPABIH cyIb(pUAAepH MeHeH rajloreHujyepn-
HeH nailifa Gonron KoJAMOHANHE Goaykuelep Tepe, ajl aMH MerTainjap
FHAPOKCHUIEPHHHE IPaHYJIacsl oH 3apaaayy boaymar. Beaykuenopayu
3apsAbIH TOMOHKY TAMKPEIE6a famuaneiit. 30/ro aj1eKTp ToryH :ubepcek
3aps/iLIHEIH GearHeHHEe Rapalla KOUTOHAAHK GoYKYe aKH AIeKTPOAAVE
6upnE Keaaeil xeiaat (11.1-cyper).

11.1-cypot. Inektpochopes kyBynyuy,
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@  Bapaddyy Geayxwesepdyn anexmp mataacsinda Muzpayuace e a-
PAdutha wapaua mueweayy arexmpodzo 6azetmmaasin Mo AL 3TeK-
Tpodiopes Ien aTATAT.

Kaa Gmp yuypnapaa Gamka afexT poIHTTH KOWYY MelHeH KOJJIOHI-
Auk GeayKuenepayH 3apANLIH 03TepTYYTo GonoT. MHCATE!, KONIOHANKE
GoayK4enopy Tepc 3apAgayy GoJIToH ANTHIH 30JVHYH YCTYHS, AMOMBEHK
TY3YHYH 2PHTMeCHH Kyiica, aJlTBIHJLIHE KOJMJIOHAAMK DejlyKuenepy oH
sapapayy Gojyn Kanart Aa, IeKTD TanaacklHia GarsITHIE 3TepTY,
TepC oAeKTPOArD TAPTRIAAT. Drepae aJOMHAHENN TY3VHVH SDHTMECH a3
KY10ica, ANTRHAME KOMIoHATHE GonyKaonepy 3apAALIH KoTOTYH, Y0K-
MOTO TYIDOT, Al 3MH Kel KylJca, YeKNeil 3apagklH TaHA 03r6pTeT.
Onextpodopes KyGYIVUIY KOLTOMATHE ApanalIMaHs] BedTyy, Tazanoo #. 6.
fnponeccrepae KEHUPH KOJAA0HYIAT, Irepie 3oaay MeMOipaHA MeHeH To-
cynran GamTHEKKA KYION, cyyra caasln Kolcok (11.2-cyper) menexeil
HoHAop MemBpanajas ChIPTKLI HANIOKE OTYII 30/1b TAZAJAHAT.

@ Jucnepcusnvir weiponyn MemOpana apruiayy Gup waxmyy dudihy-
JUACHL AMAJNS JleTl aTajat.

FKaphiv eTKOPIYY KaprakuaHsl Retodal, HepraMenT . 0. gafAp-
Aamar. Meisgadt memOpanajas SpRTKITITHH MOJICKYJIaNaphl, 9PKHH YProH
e THAPATTANTaH HOHJAOD eHHA AnddyanaTansliaT, a1 MU KoJLIoH-
nuk Genykuenep erueiir. Bup Hede oy 3PHTKHYTH MIMAIITEIPCA KO-
JNOWIAEK 3PUTME TAsananat. Jrepje Dpolecce Kl HpeT Kairajlanca, HoH-
AopAYH GAPABITEL HYYAYN KeTHI A3eTa-NOTeHIHANAR Maiifa KELTYYra
MOH/0P JKETHIICH3 OOJYI KajaT Aa, KOJIOHAAHK GelyKue esy Kajkln
OGupn GupiHe XKaDRIIIBIN YoKMecy TYmeT. [JHanus KoLIoHAfepan Taza-
JIO0NI0 TAHA 9Mec, KOJTOHIIHE KapaThILIIILIE JaNHIA66/0 18 KOJIOHY-
nmar. Jnanuagun siagaMARIrsl Aaprakyansid GeTHHEH Y0HIYTYHA, SPHT-
KHY MEHeH 30//IyH KOHIeHTPAIHAIADEIHEIH AHBIPMACEIHA KO3KAPARJEL.
OuwrongyKTan AHANTHAIH arkll TYPrad Tasa spUTKHYTE KYPrysyy MINTH
TeajieTer.

@ Baexmp moeynyn wapdamee Menen duarusdu vadamdamyy npo-
Yeccu MeKTPOIUANMS JIeTl ATATAT.

Membpaxa = =
-
H,0

Mucnepctik
Sputme cucTema
11.2-cypoer. [nanuaatop. 11.3-cypet. TuHAANL KOHYCY.
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DIeKTPOAHANHE 304y AlILIKYE HOHAOPAOH TA3AT00HYH adherTHBAYY
MeTony BoNroHAVKTaH, GHOKOLTOHAAepIH (IpoTerHlep, diepMesTTep, rop-
MOHJ0P, DEKTHH 3aTTAPEI #. 6.) TA32100[10 KEHHPH KOJNOHVJIAT.

Konnouagepan: farst 6HDP MYHO3IYY KACHETTeDHHNHE OHPH sAapLIK-
THI HAYBIPATYY HOHIOMAYYIYTY. DPHTMere THHIeH MapPLIKTHIH Ya4sipa-
UIEI, APBEIKTEH KOJUIOHIAKE Dedykdeneply alllausln eTYyeYHYH HaThIH-
sackl Boayn ascenrteser. OUIOHAYKTAH KOJMOHMUIHK DPHTMeNeple TaH-
IBUATTAHYY — ollajtecuenuus ky6yaviny 6alixanar. MeiHIa #apelK HYPY
THiired ap GHp MHUIEIa 03Y FKapulk GYJIarsl CEBIAKTYY, KAPBIK YRITAPTaH
HeKHTHE OKIIOMOHAYKTAH KOJANOHAANK BOMYKYe0paY YIBTPAMHK DOCKOI-
To Gafixooro Gonor. KoanoHAIHK spHTMe apKLUIYY 6TKOH APLIK 1100~
Jack! ¥albIABIT AYEIK KOHYCTY (YIAYH MYHHe TYIIKOH KaphiKTHIH HI00-
facet) nafaa xeitaT (11.3-cyper). Byn ky6yaym Turaans sdperTicH
sce THHAANE KOHYCY eIl aTalar.

Koa TYJAANMA Hada MenTHIa HA

Konnouumis apaT™MeneponE TYPYRTYYIIVTY IPaHy IaHLH 3apajbl JKaHa
CONBBATTHIK- ARG YINANLIE KaTMAPEl MEHCH WaPTTANTAHABIKTAH, ATap-
MBIH 3ApAALIA asafiTyy e Rororyyra GarsiTTagara GapaBIK TaacHpiaep
KOJJIOHANEK 3pUTMEHUH TYPYKTYYAYryH asaiitar, Harsiibxana koino-
uAANE GoAYKYeNapAYH TYPYKTYYAYTy Gyayayn, Gupa-GHpure #abbiinin,
HYOH-YOH arperaTTapisl maifja KelaaT ja spurseied GeaYHYT YeroT.

Kommonaank Gonykyenepnyd esapa GUpUrun, woHoow TpoNeccH
ROAryaanud (Kasisls, CYTTYH VION KAJBIIILI) fen atatar. Koarynsuus
nponeccH KOAMOHJHE 3pUTMeae oTo Kail mypor. Kavan rana xomtons-
AHE Boaykuenep Gupurnn, Gearmiayy OUp eaUeMre JHETKCHIC oTe Tes
weryy nporeccu bamranar. Bys nponece Koitosiing ceIuMOHTAILHACK]
AT ATAIAT.

Konnonagnk cHeTeManapisle TYPYKTYYIVIVE ap Kangai BIKMa Me-
HeH asafityyra GoloT: JNEKTPONHT KOWYY, LICETYY 3. 6. Daerrponnt
ARDPYIRAABLIK KATMAPAATE] HOBAOPAY HeHTPai i ThIPEII AOTOTOT ja,
A3CT-TOTeHIHAT/ILIH CaH/IMK MAaaHNCHH HOAro Yefind asaiitar.

I'panynaceIHeIH 3apAAiapbl KAapaMa-KapUIsl 4p TYPAYY KOLTOMIIHK
IPUTMENCPAH APANAIITHIPCA 08 KOArYIALMA 3KypoT. MHcaabl, MBINbBIK
CYARPHIN MEHEH TeMHP MHAPORCHANHME KOJJI0H/UINE SPHTMeIepHHE apa-
JAMTLPeaK o3apa GupH GHPHE KoaryaamMaIamar, cebeby atapasu 3a-
PAIAPE] KAPAMA-KaPIIILL,

JInohoBayk KONTOHICPANE KOATVIAIMACK KaliTaTanGaran npomece
GOATOHAYKTAR HOKMOTe Kallpa SPHTKIY KOLIYVIL, 30J1V ATyY MYMKYH aMec.
BHpOK HOKMOHYH YCTYHJOTY 3PHTKH4Ke GHD a3 aJcKTPOMUT Koluyica,
4OKMO apun kaiipa 301k naitna Goaymy Mymeyn. Muimga dokmepery
BOJIYKHGN0p JNeKTPOARTTHH BUDP TYPAYY HONAODYE afcopbiiMAIan sapa-
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JanaT aa, sapajsanrai GejyK4esep TYPTYIYI, AMCIepCTHK YoipeRyH bap-
[BIK KOMOMYHE TAPANLIN, 300y Naiifa KeiaaT. DIeKTPOMRT KYI0Y MeHeH
HOKMBHY SpUTHIL, 30JY ANy NpolleccH NenTHaauua Jen atanar. [lenru-
FalUA KOJOHIIHE 3PHTMeNepIH AMVYEVH AUCIePCTHR MeTOLOPVHEYH GHpH
GOV 3CenTeneT.

? Cypoonop saHa KoHyryynop

1. [lvcnepcTuk cucTemanapra aHbikrama Geprune?

2. Konnowpauk 3puTMENep MEHeH YbiHbIrsl SpUTMEnepavH aibipMace! Kak-
nan?

3. [uecnepcTuk cucTemanapibiy knaccuukalack.

4. Cycnexaun, 3MynbCcyA, aspoaonnop, kebykTep, anapbiH ankiHellLb), KACKET-
Tepw, KONQoHYNyLWY.

5. [lucnepcruk cucTemanapibit ansiHsill WapTTaps! KaHa bIkManapsi.

6. Konno I an yapBackiHpars! wcy, Konnowgaepamd Monekyna-
NbIK-KMHETUKANbIK, ONTUKANbIK, ANEKTPNMK KACKETTepy.

7. KonnougnepowH anbiHeiwel wana Gyaynyluly: nentu3auus, Koarynauus,
KoanecueHumMs kyBynylwraps!,

8. CaMblHOLIH KMP KETUPYYYY KAacueT amMHere Herwagenren?

9. [manua kyBGynyluy sMHere HeruagenreH? AHbIH TYPMYLUTAT! MaaHHUCH.

10. Aapoaongopay aibin vapbackiHa KoNAoHYYAarkl 3KONOTVANbIK TananTap
kalcsinap?

11, Konnowadepamd an yapBaceiHarkl XaHa TyYpMyLTarst MaaHucu. SMHe
yH4yH MaHel Topenron Ganfapra cyT (aMynboust) Gepuwer?

12, YaK MeHeH TyTyH, BynyT MeHeH TyMaH AUCNepCTHK CUCTeManapabiH Kanchl
TYPyHO kupet?

13, Kofyktop kaHntun naina Gonot? AnapibiH TypMmyLlLTars! maaduck. Cye-
MEHINA KaHa IMyNLCUAHBEI KaHTWN aiibipManan anabeia?




XII znasa

XHMHSA EAHA 9KOJIOTHA

§ 1. Munepaaasix sxep CeMUPTKHYTED

OcyMaYRTOPAYH eCYINYH soHro canyyyy, TYLIYMIYYIYTYH #0ropyaatyy-
IV AAHA KBIPTLIITEE ACKUIAYYIYTYH HAKIIBIPTYVUY XUMHANBK GUDHKMe-
JIEp HAMMBICRIHAH KeP cemupninuymep Goaymiar. AsnIpKsl Mesraie aitbin
apGackIiia CYIOK KOMILIEKCTHE skep CEMHDTKHYTEP KeHHPH KOMAOHYIYY-
Aa. Mutaaail skep ceMUPTEHYTEDARE wypambiiga N, P, K famka sxnaun
a3plk 3arrapsl — Ca, Mg, S xana Mukpoanemedtrep Mn, B, Cu, Zn, Mo,
Co Goxor, anap nogndochop KHCTOTACKEEIH HerHaN e AMBIHAT., Ajfiera
4apba ecyM/IYRTOPYHYH TYLIYMAYYIYTYH AOTOPYIATYY YHYH OpraHME ALK,
OPTAHO-MUREPAIALIK, KOMILIERCTHE 7ep CeMUPTRITNTEeDAK KOMIOHYY HaK-
ikl Hatelitxka Gepyyae. Bya yuypaa OCYMAYKTOD YUYH Kepek DoAToH aznlk
SATTAPAAH TEIIKADE] KBIPTRILITEIE TYMYCY KakmbIprsiiat. Kosmaekeriss,
OPTaHOMIHEPATIBIK ep CeMHPTKIYTEpTe ap KAHAA 0CYMIYKTOPIYH -
PHHUMJIEDH, HYBIMKOH, CYY CAKTAPLMTAD/ALIE TYGYHA® HOTYIran KaJlbii-
Tap, canpones #.6. kuper. JKannucrsan sep CCMUPTRIYTEPAN Naiiga-
JAanyyAa anapisld QHIHKA-XHMHANEIK KacHeTTepHH, OYOMYH, afBIHBII
BIKMACKIH BILUTYY, ATapALIE ap 6up TYPYH MakcaTTyVy Naiifananyy sapsii.

A30T Kep ceMHPTEHUTEPH

A30T — BCYMAYKTOPre Kepek Heriarn ANeMeHTTePANH DUpK. AN eHo-
KOil sana TaTaan GeNokTopIVH, GCYMJIYKE KIeTKANADBIHAATE! HTOILIAS-
manapasia PHK scana IHKnapasis nernarn KYpaMblH TYaeT. ATMocthe-
PAJlATEL A30T, A30T Hep CeMHPTKHHUTEPH, a30T KHCAOTACKHEIE AMMOHII
TY3AApLl a30TTYH HErMaryn Oyrars GONYMN aceNTeNHeT: cyiok AMMUuaK,
aMmHax cenurpacet NH NO,, (NH,),80,, KNO,, NHC1, rap6amng
CO(NH,), sxana amMuakarTap [Cu(NHJ).ISO' KHper. Anapasl naiigama-
HYY[a KACHETTEPHH 9CKe aNVy 3aphLl.

Docop mep cemupTrRUUTEpH

Pocop ~ xanbibapiapra KepexTYy Hernary eMeHTTepARN GupH.
Dociop xana hocdop KHCIOTACHCKE BUP Aarsl AKaUAYY KieTka 6oayimy
MYMKYH amec. Kiaetkausin agpocy Gonron — HYRJIEONPOTeHIHE KYPAMEL
thocdop kueAOTACKHIHAR TYpAaT. Hyxneonporenanep BeoKTOD MeHeH HYK-
JlenH kMcaoTackiHbIH bupukmecn (PHK, JTHE) Gonyn acenrener. Hyk-
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JleMH KUCIOTACRIHEIE KypaMbiiaa 20% ke xaxed (P,0, kapara acenre-
rerge) docop Gap. Pochop KOTIYIYK OCYMIYRTYH KypaMuinga Gonyyay
(UTHH, JeDHTHE, KaHT hocdaTraps! . 6. TYPYHIe KeaJemerT.

Docdop #ep ceMHPTENYTEPH KolYHY6 YpoH ce6ep/AME ACTHIHIA KaHA
ecYMAYKTOp AaH Dalllaran Meariije KOUIYMYa asbIKTAHABIDYYYY 34T Ka-
Taphl KOMJOHYNIAT, OCYMAYKTYH TYLIYMYH skoropyiarar. Mocdopy e-
THIITYY OCYMAYKTOPAYH Aaibl HOH, AHLIH KVPAMBIHAATE KAHTTHIH, KPax-
MAJIBIH CAHBL Ko §0J0T.

Kamuit mep ceMUPTEHYITEDH

Kanuit ocyMAYKTYH OCYIIY YHYH Kepek G0Ar0H HerHard Y4 ajleMeHT-
THE GHpH. BcyMAYKTYH KypaMbIHAa KAUTHI HOH TYPYHAO Keafleller, KIeT-
KaHBIH KypaMbiHa KHpbeiir. Bupok, porocunTes mearmnuage ATOnLE
naiija Gonyumysa sapgam Geper, NUTOMIA3MAATE KOLIOHAGEDIRE TY-
PYKTYYyTyH skoropynarar. HaTelikana ecyMayk y6aKTIayy KYPrak4ysl-
JNBIKTAH a3 ja Gosco cakranein kanaT. Kaawit kapromkaja — KpaxMan-
ABIH, KaHT KbI3UIMAChIH/ia — KAHTTHIR, KAIIBLIYA KeMHIITEpPAe MOHOCA-
XapuanepauH apiblH TONTONYIIYHA AL KedeT aHa ecyMIYKETYH CYYK-
Ka, BICBIKKA, ap TYPAYY AKTepHUAIApra YBIAaMAVYAYTYH, KIeTKa MaHbl-
SBIHBIH OCMOCTYK GackIMBIN skoropynarar. Kanuligue mapaaMel MeHeH
BCYMIYKTOPO MOropKy MoNexyIanyy OHpHEMenep — Heinonosa, Kpax-
MaJ, TeMHNEeNTKI03a *aHa NeKTHH 3aTTAPBIEBIH CHETE3AeTHINN Tea-
Hefit, HATEIMAAA OCYMAYKTOPAYH COHIOTY KooHowon bexempeiir. At
yapba ecyMAYKTePYH Kaini, Kansiliil, Marumi #aga aMMoERl TY31aps
MeHeH a3BIKTAHABIPYY OH TaacHpuH Tuiiruser. Tomypakra Kaamil se-
THIICH3 GoAco OCYMAYKTYH TYLIYMY A3aAT JXaHA ATBIMCHI3 MApPTTApra
TYPYKTYYAYry 6up ton mauapiair. Kanuil sKeTHIICHS ocyMAYKTODIYE
TYLIYMYH Kelke cakTooro Gonbofit. Kannil seTHINIIereH ecYMAYKTOPAYH
#anGeIPAKTADEL 3pTe caprafkil, YeTTepH KyYpPam KajaT.

Jlan ocymMIyKTepy TYANereHA6H KHHMH Kanuiiina ocYMIYKTOpTe Ke-
mumy roxtosor. Kapmowica, kanm xeiaviavace:, kanyema Gapasik yaypoa
KaaHiire MykTax Gomymar. AfpeiKya KAPTOUIKA MY/I6I0H Meariile, KagT
KBI3BLIYACHT MEHeH KaIyeTa TYHYITOH yHyp/ia KATHIIM Kell TANAI KbUIbI-
wmiat. Kammit aifpeikya ecyMAYKTOPAYH Ran0bpakTapeIHJa TONTOMOT.

Komnaekerux mana OpPrauMKajIslK Fep CeMHPTEHITED

JKH e aHJAH KON a3blK 3aTTADHIHAH MAHA MHKDO3NeMeHTTEpAeH
TYPTaH ep CeMUPTKHYTEP KOMINICKCTHR Xep CeMHPTKMYTED fel ara-
nat. KoMnnexcTuk mep ceMapTERYTepre dhoeop-kannitmk, azsor-toc-
thopayx, a30T-KaMHIIHK #KaHa azoT-hocdop-KaamilIuk TY3Hap KHpeT.
AnBIHYY BIKMalapbIHa Aapalna 6y sep ceMIPKHEYTED TATAAN, TATAA-
apanamiMa, apajall, KaTyy saHa cyiok Goayn GeayHer.
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TaTaan KOMILIEKCTHK #ep CEMHPTKHYTEpre Kaaui ceauTpacs KNO,,
ammooe NH,H,PO,, anamvodoc (NH,),HPO,, dochopammomariesns
NH,MgPO,, noaudocharrtap kuper. Bynapasin kypaMsl xaTHOH MeHeH
AHHOHJOH TYPaT #aHa apajaliMaiaphl a3, adblk 3aTTaphl Mo GoJoT.

Taraan apanamMa KOMIIEKCTHK JKep CeMHDPTKHUTEPre — HUTPO-
tpocko CaHPO, 2H,0+Ca(H,P0,), 2H,0+NH,NO,+NH,CI,
KCI+KNO;+CaS0, sana NH,H,PO,+KClayve apananMacel Kuper. M-
Aail 3ep CeMHPTKHYTED KapaThlTbIIITATET (octarTapas azor KucaoTa-
CBIHBIH 3apAaMbl MeHeH HIITETYYIOH ANLIHAT.

OpraRmMKAJILIK ¥ep CeMHPTRITEpre KaHATTYYAaP/ALIE, MAIIBIH KbITE,
fexanuil, YRIMKOH, aybIraH ap TYPAYY TallTaHABLIAD, campolens, yii-
THPHHMMITHTHHAETH, KOMMYHAIBK Yap6anapiars! xana eEepxaitrapma-
BRI HIITETHINEH TAINTAHABLIAD KHPeT. ANap/sIH KYPaMELia oCyMIYKTOPTo
KepexTyy Goiron GapAbIK Makpo- kalna MIKDPO3IeMenTTep GonoT. Opra-
HHKAMLIK Jep CeMAPTHHUTEPANH 0CYMAYKTOPro sKaHa KBIPTHILIKA THii-
PHITeH TAACHPH MOH aHa afibul 4ap6a ecyMAYKTOPYHYE TYIIYMYH ora-
pyaatyyra xapsiay Geper. MuHepasIsik 5xep CeMUPTKUYTCD MeHeH Horyy
naiilananrania opraHnKANLIK #ep CEMUPTEMYTEPAHHE ahderTHBaYY YTy
BHp KLifina soropymaiir. Cebebn OPraHMKaJNBIK ¥ep CeMEPTKHUYTepIern
OCYMIYKTOPro a3bli 60IYYHY KOINYIYK aJIeMeHTTeD MIHePaIIAPLIH Kap-
AaMBl MEHEH Ted CHHMPHIINIT AJbIHAT,

Muxpo- xep ceMupTEHUTED

ECyMAYKTOPAYH HOPMAIAYY Ocylry YIYE Hernary Y4 anemerTTEH N,
P, K pan bamka ere a3 cangars (0,001% MAKBIH) MEKPO3JIeMEHTTED
afipeinua Kepek. Anapasm FHETHILICHITNTHHeH 0CYMIYKTOP ap TYDAYY oopyTa
HAABITBIL, AHAAH APbI OCYYCYH TORTOTYI, KVYpan Kaxat. MuxpoateMent-
TEPAHHE TAACHPH ACTHIH/A OCYMAYKTOPIYH TYIIYMIYYIIYTY oTopyaiit, atap
OPragU3MIH/IErH YIJICBOMIYE, 330TTYK ajIMallyyIapra, OKHeTeHYY-Kagbl-
GbIHA Kellyy NpoleccTepHEe AKTHBAYY RATHIIAT. MuKpoaneMeHTTep ocyM-
AYRTOPAIYH 4p TYPIYY 00pYJiapra aHA CHIPTKBI Heiipere YsLaMayyIyry
FHOTOPYNATAT, MANIBLT MANOLIPAKTATE XN0PODIIAAHE yayuys keboiiter,
doTocHETes KYOYAVIIVH sKaKIIBIPTAT JKaHa KaTmbl aje OCYMAYKTYH ocyy
OPONECCHHAEr N acCHMHAAIHAREL Te3eTeT.

MuKposneMeHTTep HYKICHE KHCJI0TAZAPE! MEHCH ap TYPAYY KoMIl-
JICKCTeP/IN Naiia KB, PHOOCOMAHBIR GH3HKATBIK KacHeTTepUHe, CTPYK-
TYPACBIHA JKaiia PHIHOIOrHANBIE (DYHKIMACEINA 03 TAACHPITH THIT N3,
OCYMAYKTOPAYH KACTKANAPL! ADKBLIYY asbIKTAHYYCYH MaKIILIPTaT. Mirk-
DO- JNEMEHTTED METHIINEICH KBIPTHILUTADPTA THEIISTYY #ep ceMHPTRIY-
TCPAH YauYYAAH OCYMAYKTYH Tymymayyayry 10-15% ke weiinn xoGefi-
reruyry Gesrunyy. Bupox, Mukpo sep CeMEDTRHYTEPAR Malilatanyyga
ailnana-4eifpony 0op MeTALIIAD MeHeH Gyaraboony acke anwIm, anapasin
KBIPTRILTA Kol 60ayN KeTHINMHe o1 Gepoo Kepek.
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Mukpo- #ep ceMHpTKHUTepre Gop, e, Mapraset, MonubeH, IHHEK,
KkobankT dileMeHTTEPH Gap GUpHKMelep KHpeT.

§ 2. Ajtnana-40iipoHY KOPrOOHYH HErHarH Mpodiemanapsr

Agam Ganacel ¥allaraf, IMreKTeHIeH AHA 9¢ ANTaH ¥apaTHUTBII-
TArBL 3ep, cyy, aba, TOOTEKTepH, OCYMAYKTOD, MaHbIbapIap #aHa agam-
OapILIH KOMVHAH Macairad ofLexTHIepIH alnana-q1eipe Jen Tyiryne6ys.
Ajinana-velipe ajam GanachIHBIH KYHYMAYK #ALI00CYHA JKAHA OMIeKTeHH-
UIMHE TY3LOH-TY3 TaacupuH THATHIeT. HUMMEi-TeX HHKAIBIK PeBOIIOIHA-
HBEIH HATHITRACKIHDA alaM Daslack! MeHeH alinasa-velipeHyH GalIAHEIOIRD
HAHA HATITEL 371 MHADATRLUIBIITE KOProo MacenecH KYpd MyHO3[ery, aK-
TYALAYY Macenenepaus Gupn Gonyn kangsl. OIIOHAVETAR, }AHAYY ODra-
HH3MIHH 633pa aHa alapAbld aitnada-qeiipe MeHeH GaflTaHbINIBIH OKY-
TYYHY 2K0N02uA WINMBEEE GYTYHEY KYH/Ae YoH MaaHu Gepruyyge.

Ajinana-veiipeHYH OpraHM3Mre THITH3reH TaacHDH JKANNBICHIHAH
SHONOTHANBIK (PAKTOPJIOP fel aTanaT. DKOJOTHANLIK (haKTopaop Herd-
3HHeH abMoTHRAIBEK, GHOTHKANBIK ¥aHa AHTPOLOTrEHJMK TONTOPro
GonyHeT. ABMOTHKAAREK DAKTOPAOPTo KIAHMATTRIK, 30adHKATBIK, TO-
norpaHAILIK, THAPoQHIHKATLIK KaHa THIPOXHMHALIK TAACHDIeD KH-
petr. KaumaTTsik akTopIopAYH HYMHeH TeMIepaTypPaHbIH, #HaPbIKTHIH
AAHA HEIMAVYAYKTYH 9K0JOTHANBIK MAaaHHCH €76 Koropy. Al aMu Ha-
CBIMIBIH, IIAMATIBIH THPYY OPraHuaMTe THITHATeH TAaCHPH HINMMI TYpae
a3 HanJIeHreH.

Inadmransk GaxTopIop fel KBIPTLINTEIH (PHIMKANBIK, XEMHATLIK,
MeXaHHKANBIE KacHeTTepuHe GafinamenTyy sanpfapaapra THIrHaren
TAACHPUH TYIIYHeOYa.

F'uppoduankanklk KaHa PTHAPOXUMUANLE (DAKTOPIOp el CYYHYEH
(HINKANBIK aHA XHMUIBIK KacHeTTepHHe GalinansimTyy THPYY opra-
HM3MJepre THITHareH TaacHpHH afiTabnla.

Buoturansik daxtopaop Aen EAHAVY KADATLUIBINTHEIH KaHA
OcYMAYKTepAYH OMpH DHpMHE THIrHIreH TaacHpHH TyuryHeGys. Ap Gup
OPraHUaEM TY36H-TY3 e KEIILIp TYpAe Ballka opraHM3MIepINE TAACHDH-
He Ayymap Gonot. Mucans!, ocyMIYE ep KRIPTHIILIHAK aAp KAHAA A3RIK
3arTap MeHeH KaMcel3 Gonor. Jrepjie KRIPTHIIKA KOGYPeoK aI10MIe asoT
Hep CeMHPTRHITEPHH Naftlanaicak, aHIa HHTPATTEIK 430T 6cyMAYKTODAYE
FHEMHIITEPH APKBIIYY alaM/ILIH OPragH3MHH YYIaHIBIPAT HaHa K99 Gup
YaypAapAa efiyMre Ayymap KbUIAT.

Aurponorenauk dakTopaop fen afaM GanacklHEIHE KAPATHUILIIIKA
#aHa afinana-ueiipere THIIrHareH TaacHpHH aittabuia. AfamMaap esyHyHE
samaran Yelfipecyne, abara, cyyra, sep KbIPTHIILIEA 3. 6. 03 Taacupin
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IKH JKAKTYY THiirnser. BUp sartinal GHOTOTHANBIK O bERT KaTapbl aj
aitnana-qyeipeRyH HHIHKATEK haKTOpIOPYRA, TAMAKTAKYY, NeMaIyy, sar
AIMALYY APKREUIYY KO3KAPaHABL. JKHHYH JATBIHAH a/laMIAD 03YHYH Ka-
00 IMAPTBIH MAPATELALIN BafiNEKTAPEIE KONAOHYY MeHeH FHARIOBIP-
Thin anaT. OWeHTHII, a1aM KOOMY MeHeH JKapaThlIbIIITHIH OPTOCYHAAIS!
TRITLIZ BaitnaublnTLIn scebUHeH, Ken Gafinbkrape! Kalipa minTennI, Ha-
TeIiMANA aiinaHa-dYeitpers ap TYPAYY TAIOITAHILIIAD YbIrapsiaar. Meim-
Aait eHAYPYOD MeHeH aitnara-yeiipsgery aar ANMAMIYYIAD anmponozen-
dur mematosuim e CONHANABIK 34T aiMAaIlyy Aen aTajiar.

A3BIPKBI Mearuiue afiana-yelipeny KaHa >KapaThUIBIIITE KOproo-
HYH TOPT Herusru npobnemacein: afinana-ueiipeny ap TYPAYY OyArann-
TaH CAKTOO, KANKTE! Taza TaMak-aln mabnyy, paiibl MiHe-
DANJBIK CBIDEE MEHeH KAMCEIS KEITYY, OHePTeTHRIBIK MaceTenepian Yeyyy
ajiaM DaslackIHBIH TY3/I0H-TY3 MAIETI.

HHanpibapaapbi opraEusMiHe #ana afinana-4eiipege cakTANIT
RALYYHY pajnoakTHBAYY DIeMeHTTePANHE, ChIMAIl, KOPTOLIYVH, VYAYY Xii-
MUKATTAPABIH, CHHTE3/IK KHD KeTHPYYY 3aTTAPALIH afaM GajtackHa #ana
#anbbapiapra THAMM3TeR Teckepn TAACHPH BTO KOPKYEYUTYY. AilTein-
ragpapra komysmya enopaiifan, eay sypyyuy MammHANapian Bestynyn
BIKKAH MA3NADPABIE TaACHPHHeH a0AArE! KMKBLUITEKTHH 43AMBIIIbIH skaHa
TOKOIIOP/YE YeHeMH 30K KblHLITYYCYHAH, KANLICTAR YbIKKAH @pTTYH
. 6. KBIPCBIKTADALIE KECOIeTHHEeH KBIYKBIITEKTHH TonyrTanbalt skat-
WAHBIH ICKEPTHI KETCeK, allaHa-4eiPeHY KaHa #apaThUIBILITE Kop-
POOHVH KaHAall CONMANLIK, IKOHOMIKAIBIK MaAHNCH 30p IKCHIUIMH
TYIIYHeGYS.

Alinana-ueHpeHY #aHa XKAPATEUIBILTL KOPTOOHYH NpobieMalapsin
UEHYYHYH 2KH bIKMackl Dap. BupHnuncn, enepsaitgan, aitsin qaphachi-
HaH DOJIYHYI YBIKKAH 3BIAHAYY 3aTTapAbl Ta3anoeo, an YIyH enaypyiure
aTailbLIaN JKaCANraH Ta3aMo0qy KYpynymrapisl, 6uitnk 9einkanyy mop-
JIOPAY #Ac00 Kepek. JKHHYNCH, TANITAHABICHIS JKe TAIITAHARCH A3 TexX-
HOMOTHANE! Haiitananyy. Ax yayn CLIPRERY GHp eHAYPYIITOH HINTeTHeH-
Aeit KU, IKIHYH OHAYPYIN KepeKTereHaei KELIBII naffalanyy Kepex.
DMt ajiam DalackiHBIH KAMOOCYH Kypuan Typram arMocepainl, sapa-
TBUILILTAT L CYYIAPAR AHA #KeP KbIPTEIILIE KOPTOOHYH alipBIM BIKMa-
JlaphIHa TOKTOAYI eTeny.

ArvocipepaHsIn KypaMbl dKana aMbl Byaroouy yymyy sarrap

ATMocdepa KBIMKBUITER, KOMypTeK, asor, CVY #.0. aneMenTTepIHE
FHAPATLINBIITA AHIAHBINBIE JKOHTO CANBIT TYpaT. Armocdepacsls #ep
GeTHH/e 04 KaHAall Mkamioo Goaboitt. Axam Banackl TAMAKCHIs GHp Heue
AYMA, CYYEY3 OHp Heve KyH, abacka Gup-axn MMHYTA, a1 3MH atMocipe-
paceis Bup cexynja xamai axbaiir. OmonayrTan armMochepagarst me-
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TH3IH rasjlapAbld OaaHceIn cakTan TYpyy kepek. [lemanyyna armocde-
pajlare! Keare KOPYHOEreH, OHCY3, JKEITCHI3, YYIYY rasfiapasl AeM anyyaa
Geste anbaitbnta, OMIOHAYKTAH 6H3H KYPYA TYPran aTMochepaHs! Tasa
KapMoo GYTKYJ aJ0HK HOI.

Armocdepanars: abamsr 6yaroouy 6yirakTapra HerH3HACH eHOPHKAI,
aBToMOGHAE #. 6. Tpacnoopry kEper. HlsunsHa arMoctepara 200 mua T
ameig CO,, 151 man v 80, 50 MIE T ap TYPAYY YIJeBOJODOMNOD,
250 Mt T auIbIK A3PO30JACP YUY YKraT. MEHAAH TEINKADEL armocde-
para MapaTansIUTEHH 03YHYH Tabursiil afnaHpITAPEIHLH HATRIDRACKIHAA
koprowys — 8700, mumsax — 125, ypar — 60, xagvuit — 40, Gepaanmnit
meHeH nupkornit — 10, kanal + sasnagnii 4 ace kon GejayHYD YMTYYIA.

FKapaTEUIBINI CYyIapLL KaHa ANAPIBIH GY/IraHEIIIE

Buaas el calikl KaHLUIAHBI TYDYYYY CYYHYH 3AIACH] KEI3RIKTAI-
par, aj 600/ MeHeH alran/a OKeaHAapra JKEUT CAlBIH AUkl TYIIYYTY
arsiH CYyIapAslE Kenemyne Gapabap — 45000 wa’. Muagaii cyyaap sam-
TBIP/bIH, KapjiblH, MOHIYIOPAYH dcefHHeH TOAYKTannin TypaT. Bupok
omoro kapabacras MbIEAAN HUYYre, TYPMYII-THPHYIUIHKKe KepeKTyy Gox-
POH CYYJIapilbIH 3aI1acH] OHOpKaitgbIH, ALl 4apbachlHbIH OCyIy MeHeH
HKBUIJAH JKBUITA 43210y, ¥Kep WaphHIa Kb caliblH KaHBUIAHBII TYDYY-
9y CYVHYH 3aitackt Gupaeil Genynres svec. OMIOHAYKTAR ¥apaTEUTBIIITA-
TBl CYYJ1ap/ibl PATHOHAIAYY, KOMILIEKCTYY BIKMa MEHeH KOA0HYY XKAHA
aHEBL ap TYpAYY Gyiransid 3aTTApAAH TA34 CAKTO0 HAHMHI-TeX HHKAIBIK
HETH3TH Macelenepind GHpH.

Hunayyay xasa KYHYMAYE TYPMyIITa DafilatagsuTyyay cyyIapist
Byaroouy Hermarw GynakTapisIH GHDH eHep:kailiap MeHeH KOMMYHA-
ABlK yapbanapga naiiianansuiran, afisn yapbackinna KOIOOHYATAH, KeH
GallIBIKTAPARL, MBITAYTE] HINTETYYAOH GOITYHY YEIKKAH, TEMHDAKOJ #aHa
CYY TPAHCIOPTTOPYH, MUHEDANILIK ep CEeMHPTKHYTH, MeCTHIHANEDIHE
KATJABIKTAPLIH arbl3bll KelTeH cyyIap acenTe HHeT.

CyyHy GyIranerd 3aTTApAAH TAIAT00HYH BIKMACKL 6T6 3J1e Koll. Byi-
TaHLMY CYYIapAkl aTaliblH caKTo0 YIYPYHIA KYH HYPYHYH TAacHDH ACTHIH-
A3 93YHOH-83Y TasalaHell Kanar. Mucanel, 24 caaTTeIH HYHHIE CYYIATEI
50%Ke kaKpIH DakTepuaAnap TasaxaHat, an oMum 96 caarta — 95%.
drepge cyy oTe GyIraHell Kajica, aHAA CYY 63YHOH-83Y TaJaTAHBIT Kajl-
Gaitr. HlapaTLUIBIITArEL MUMAYYHY CYVHY TA3a CAKTOO YYYH eHepail-
AaH, KOMMYHaJIALIK Yapbanapas YEIKKAH cyyaap/sl aTalibll skacairan
KOIMOIepre TONTOL, TA3ANAHTAH/AH KUHH raHa aTBIH CYY/IApra Koyyra
vpykeat Geprner. Ourongoil 6oJico fa, a3LIPKEI ME3THIIe NalaTanbII-
raH cyyaapAsl TA3a100 YUYH MeXaHMKaIbIK, XEMHANBIE #aia 6HoNoria-
JIBIE BIKMaNap KeHHPH KOLJoHYIyYaa.
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KbiprhimTs: Gyaransrd 3aTTapaan cakToo

Ken 6aitnsIKTADAR! Ka3kiD a71YY MEHEH aflaM Halack! s#ep KbIPThI-
wetH 6yayn, abassl, cyyuy Gyaroono. OMIOEAYKTAR KeH GallAMKTapBI
Ka3EIT ATYYIa SKOMOTHAALK IIARAYY HINTePAH KOLIO MYDPrysyy 3aphii.
Mucansl, KasbinLIT ANEIHTAH XKepIepAl Kaiipafal TOATYpYY, 3LIAHAVY
razgapisl cHIPTKA YsIrapfoouy uslNKATapABL MANIATAHEN, TANITAHAR-
CBI3, MHKIAYY TEXHOAOTHAHBI TY3YY MIITEPH KeHHPH #YPryayayyro THii-
Al JKONOTHATLIK TATAIKA LLTARIK TAPBIXBIN Maauucy 6ap wepiaep,
KeHOafAbIKTAD, MHHEDANJBIK CYyAap, #ep alAblHAarsl KOMMYHHKA-
LHANap, WHKeHEPIHMK KYPYAYINTap, pagHoakTHBAYY TallTaHALINap
HOMYIroH Hepilep MaMIeKeTTHE KOProoro ajisHLINE Kepek. Kuftunnxn
MEesriie MEHEPAIBIK pecypeTapibl YHeMAYY Haillalanyy y4yH KymIym,
WaMamIsIH, CYYHYH, CYYTeKTHH 3HePrHAiaphl KeHHPH Dalt fanansiayy-
Aa, MeTanAapAsL 3.6, KYPYAYII MATePRAILADLIH aTMANITEIPYYIY -
canMa mIacTMaccanapist, 6y Ianapael eHAYPYY HITH KAKIOBL 50100 KO-
ayyna.

Kenbaitisik Tap/sl, MaIsl a/1e JKep KhIPThILIIHATE] OCYMJIYKTOpAY
JKAHA KAHBIOGAPAAPABEI KOProo GYTKYI MaMJIEKeTTHK Mim. KuIpTsinTsl
palMoHANYY TYpAe Naiilananyy, ansl Koproo, aiifioo, cyrapyy, kypra-
TYY #aHa jKep CeMHPTKHYTEDIN 9a9yy MINTepH IIaHAYY MYpryaynyury
Kepek. Bysyaran KuIpTeIITap/ibl Tea apaHblH HUHHAE KATRIOLIHA KeATH-
PHI, aHBIH XMMHSJIBIE ap TYPAYY YYJIVY 3aTTap MeHeH OyAraHbIIsIHa,
KYPram KeTHI IIoPIYY, TV3AVY KBIPTHINKA, e §0a00c0 allbikya HEIM-
AYY KelHl, casflak jepre afiIans KeTHInune #on Gepboe kepek.

ACapaTHLIBINTE KOProo KAHA HAPATLLILIIT PECYPCTAPLIH PAIIHOHAT-
AyY TYpAe naitpananyy 6yTYT AyiHO MaMieKeTTepHHME Huin. Mbmgait
MAMICKETTHE 83apa KeJHIIHIMICp/e ap OHp 0MKOHYH YEYIY, CYBEPeHHTETH
CAKTAJIBIN, KalbLl AMBIHTAH MULETTEpAK ap GHp 6Ko abuitnpayyIyK Me-
HCH TAK aTKAPLIIE] Kepek sKeHAUriH Gaca KopeoTkew. HpilsIHTRIKTAN
alfiTkanja ajtnana-4oHpoHY KOProo BYTKYT SMIHK MIUIIET.

? Cypoonop waua KoHyryynop

1. MuHepangeik, opraukanbik Xep CeMAPTKANTED, anapabiH TYPropy Mana
KONAoHYNyLWy?

2. A3oT, Kanwi, docdop wep ceMUpPTKM4TEPM XaHa anapbiH aAsin uapba-
ChiMAarsl MaaHWcu.

3. AMMWaK cenuTpac!, MOYEBMHE KaHAal WapTTa KaHa KaHoan yuypaa Kon-
Aonynat?

4. Gocghop Kep ceMUpTKMMTEPMHE Kafcbinap kuper? Kaoad eHaypyly kan-
AbIKTaps! (hocthop Kep CEMUPTKMMTEPW kaTapsl namganaHsnar?
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5. Kaicw! oHaypyw KanALkTapsl Kanui Xep cemupThi4M Karapel Kongo-
HynaT?

6. Komnnekcruk ep ceMUpTKMYTEpAM NaiaanaHyyaars! IKoNorvsnbIk Tanan-
Tap. MUKpo- Kep CeMMpTKUMTEp, anapasiH MaaHuCHH aiATeIN Geprune?

7. OpraHukantik Xep CeMUpTKMYTEp MUHepanbik XaHa MWKpO- Xep ceMupT-
KW4Tepan anmaluTeipa anatsl?

8, Alinana 4efpoHy KOProoHyH Herark npobnemanapl.

9. Xumuansik 3aTTapOsl Naiganadyyaars) 3KONorMAnsiK wapTrap Kai-
ceinap?

10. AtMocdepambl, KelpTsILITE, rMapocthepaHs! SKONOrMAMLIK KDProoHyH an-
SPANLIK MAaHWUCUHE TOKTONYN UTK‘,I'HO?



Kncnoranapaem, menoytopayn 18°Caun
KOHICHTPAIMANAPLL #AHA THITBI3ABIKTAPEL

THPKEMEJIEP

I-mupiene

KoHueHTpaumicst H-S0, HNO; HCI NaOH KOH
Yo MEHEH

4 1,027 1.022 1,019 1.046 1,033
8 1,055 1,044 1,039 1,092 1.065
12 1,083 1.068 1.059 1,137 1,100
16 1,112 1,093 1,079 1,181 1,137
20 1,143 1,119 1.100 1,225 1,176
24 1,174 1,145 1,121 1,228 1,217
26 1,205 1,171 1,142 1,310 1,263
32 1,238 1,198 1,630 1,352 1.310
36 1,273 1,225 1,830 1,395 1,358
40 1,307 1,251 1,437 1411
44 1,342 1,277 1,478 1,460
48 1,380 1,303 1,519 1,515
52 1.419 1,328 1,560 1,564
56 1,460 1,351 1601 1.616
60 1,503 1,373 1,643
64 1,547 1.394
68 1,594 1,412
72 1.640 1,429
76 1.687 1,445
80 1,732 1,460
84 1,776 1.474
88 1,808 1,486
92 1,830 1,496
96 1,840 1,504
100 1,838 1,522
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DIEKTPOIMTTEPIHH HCCOHALIMS APATKACH 180°C)

2-muprene

DAeKTponuTTep Huccoumaumn papamacsl % Menen

ATansiuis hopmynace | 1 apuTMe 0,1 1 3puT™e |
A30T KHCIOTACKE HNO, 82 92 I
Ty kucnoTach HCI 78 91 '
Bpomayy cyyrek HBr - 90
Honnyy cyyrex HI - 920
KyrypT kucaoracs H,50, 51 58
Ilasen kucnoTackt H.C,04 - 32
Mocdiop kucaoTack H;PO, - 26
Kyxypryy kuenotace | HyS0; - 20
Dropayy cyyTek HF - 15
VEKeye KHenotacsl CH;COOH |04 1.3
Kexyp kncnotacs H,CO; = 0,17
Kykypryy cyytex H,S - 0,07
Kanwii runpookcuan KOH 77 89
Harpuit okcnan NaOH 73 84
AMMOHNE oKCHAN NH,OH 0.4 1.3

Fmupreme

Kueiaotanapansin, Herusgepin JaHa Ty3Aa AL CYYAATEE

IPUTHYTHTH

A K L s

_ o Ik [Na® [nHL [Ba® [ca® [mg TAl [re” [ Za” [ ag |Pb" oo
OH 3|32 |2 WM |H |H |H [% |H |H
i (9|33 |3 | | [ |5 |0 |u3|3
B 22|22 312 PP |2 |2 |32 v H3|n
I N2 |32 | | % |3 |v |[H |x
5 afa|x]> [af> | |- |- |8 |0 [0 |4
5057 312122 |H|H B & ® |H |H# |[H |[x%
S0, 312|313 HHII2 |92 |2 |2 H [H 2
PO I e T e B e | HI|H [H [H [H |H |H [H |H
coy? Ilala|ln H|H |[H |X | |H H |H |X
Si0s? Hla o |wx |H|H [0 W 0 | (% |u |H
NOy 3 [aiaa (9l B B e e s
cicoo- |2 ailafla |5 |5 @ |l s s 5 |
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