YcnaHosa M. K.
AyxaaueBa K. C.

) %d benoycosa T.T.
HE
T-Kncm

YMyMmui ¥pTa MakTadbIapuHUHT
Tabuuii-MaTeMaTHK HYHATHIIIATH
10-cuEdH VUVH JapciHk
Kozoructor Pecovbanracu TasauMm Ba

thaH MHHHCTPJIHIH TAcOHKJATAH

Anmatk "Mekten” 2019



BER 373.167.1
YIOR 24172
0-75

YuebHoe UITaHUE

Ocenmavoea Meilipamrvaes KadsiaberoEHAa
Avxannera KripMmerzer CeficeHderorHA
bedoveora Tatsasa 'eEHAIEeEHA

XHMHA
Yaers 1

Yuebrrr ga3 10 KIacCOE eCcTECTEEHHO- MATEMATHUSCEKDOTD
HANPAEJeHHT 00MeodpasoEaTeIbHEIZ K0T

(Ha yabererom Asbiie)

Myxappup B.K. Mycaesa
Banuuid MyxappHp A Axua TezHHK MyxXappup H. Tapanymeu.
KoMOoroTepia caxHdatoedd 4. Dernfocurosda

Hampurérra 2003 finn ¥ aoana KosorgetroE PecovbaaracH TasaEM Ba @&E BEAasHDJIHTHHHHT
MNe 0000001 gapxaT THENeHIHACH DepHIraH

Hb N: 6081

Hampra 02.09.19 aMz0 Kiiimarag. Xazuma (0- 1[I'l]1-",__5. Odcer KoFos.
Xapd 1vpH «SchoolBook Kzas. Odcer wamp. Mlapran focma Taboru 18,06+0,32 dopzan.
IMapTtaxu paprad daexacH 14,18, Xucod gamp taborm 11,29+0,94 dopzaan.
Ananm 5000 goma. ByooprMa Ne

«Mertens» mampuérn, 050009, Aovars maxpm Adal mox EygacH 143-vit
@are: 8(727) 394-37-58, 394-42-30 Tea: 8(727) 394-41-76, 394-42-34
E-mail: mektep@mail.ru Web-site: www.mektep.kz

Oemamora M.E. ra 0.

0-75 Enme, VMyMTaEIHM MakTA0TapHHEHHET TAOHHHE-MATEMATHE HYHATHIOHIATH
10-cuxadu vuve napeaur. 1-Kuem /M.K.Ocnasosa, K.C.Avzanuesa, T.I'.Bemoy-
coea. — Ammatu: Mexten, 2019 — 224 6., pacwm.

[SBN 978 —601—07—1339—0
4306021500—141 BBE 373.167.1
—_ == 118(1)—19
“ 404(03)—19 j

¥IE 2472

L

Ocoamosa M K_, Avzanmesa K.C._,
bexovecoea T.T'., 2019
Tap#uamMoH: CrITaHIofEaesa X .
Azmanammes A B.. 2019
“MerTen” HampHETH,

fanEHEE delax Depra=

Bapua XrETHEIAD) XHMOATAHTAH
HampEEET MrIKHH XTEYEIADHE
*MerTen” HaIIpHETHTA TETHILTH

L

L

ISBN 978—601—07—1339—0



Bce yuyebHunkn KaszaxcrtaHa nwmnte Ha cantax OKULYK.COM

| 606
1L A

Il 606

P BA YNIAP
DCCAJTAPA

Y3rAPULLUNE S PUNATA

11l 606
fIAHWL

V 606
TPANA

AR

*KHUT o .

cornacHo lNpukasza MunHucTtpa obpasoBaHna N HAYKN PECHYOJIMKKM KasaxcTtaH oT 17 mas



TapTau
fDearmaap:
. — bBuamvunran
Vol
TEKIITH]D
® — Macamna
v+  — Myparrab
TONMIIHPHEIAD
® — x¥mumua
MATEepHAT

.

5 Ta:RpHOACH
! — Jeaa
- }
cakmaanr
.3 4— Dy Kusug
i -“{
— bumnacuamu
— VHnagunr!
@
I, — 38r agug 10
MABIVMOT

- — by myXum

C¥3 BOIIH

Asus gryevuaap

by fiunru YEyE HHIHHEH ATOM XaKH3 OITSH 0HIHMHEBETHS -
HH ATOM TVIHJIHIIHHHHET 3aMOHABRHH HASADHACH :RHXATHIAH
agana SvHEyppoK Vprammmpas OommamcHs.

PangmoarTHEIHME TYImMIVHYACH OHIAH TAHHINHO, PAaIHO-
AKTHE HI0TONJIAD DHIAH AOp0 pPeaKOHANTApPHHEH K{ITamH-
mHEHEH Vpragacus. “CrezHoMerpHa” 0o0HIa REMEEHHT acoCHH
CTEZHOMETPHE KOHVHIAPHHEH QOoHIATAHHO, Xap THJ MACATA-
JIApHH 4YHII VCVJIADHHEH Vpragud, VIapHH PHEOKIAHTHDA-
cHz. “RKuMéen# DoFnamgunr” 0o0HOa KoBaNeHT OOFIAHHITHHHET
AMTMAINHHHEII B4 JOHOP-AKIENTOp MEIAHHIMHHH XOCHJ
oVaumuen kVpud unKacns. KumEéenn doFnagmimawar bapH=a
TVPHHEH (KOBAJIeHT, HOH, EOJ0PO[, METALT) 3JeKTpoH TAdHA-
THHH TVIIvHacHs. Opragux kEMEra KHpHII DodHIa HedTh Ba
HedTE MAIZCYJIOTIAPHHHHD HHCOH XaéTH $aoTHATHIA HEHT
K¥nnapunume XaKkuna Makaymorra sra 6¥aacua?

“OrcHanaEHmI — KaHTAPHIHII PeAKIHAIAPH O000HIA KH-
MERHH PeaKNHE TVPJAAPH XaKHIArH 0JIT'aH 0 HIMMIADHETHIHH
AHAana YYKyppoK VpragacHs XaMia HHMA VIVH 0Hp KHMEBHH
PEAKNHAHH 0HD Heda aMoMaTH 0VEHYA TaspHQIAII MYMEHH-
nurueEH TyinyEacHz. lllyEwmErger, Xap ZHI HHCMIADHHEHT
(bvoMIapEHAEr) avOaEKar EVYHPMACHHH OJHII B4 MeTaT-
IApHH eMHDPHIHIOAAH XHMOAJAIIAA, IDVHHHTIEK MEeTAJT
OVIOMIAPHHEHHT CHPTHHH KAJaH Ba OJTHH 0HJIAH KONJIAIIgS
3JIeKTPONH3IHH KVIJIaHHIHINIHEHE DHIacHS.

“AganHTHE vcvanap”® 0obHga cHz 3AMOHABHH HIJIa-
HHOLIaApaa KVanagnaanuras zpoMorpadHa JeraH TYILIVHYA
OHIAH TAHHIODACHI. RHMEEHH 3JeMeHTIADHH, VIADHHHT
OMHHHINH XaMIa VJIap OHPHEMAMADHHHAT KV LIaHHIHIOIHHA
FAJIOTEHJIAD BA HIDKOPHH — ep MeTANTIADHH VDAaragHII MHCO-
THOA KeJITHPHJITAH.

HNapenur vuvH KVananama cudaTtuga VesuETrHIra | — cHH®-
naH TaHHII 0Varam maptam Oearmaap mae:xvia. Japcmmmna
OepHAraH 0DeJrHIApra aXaMHAT DepCaHTH2 VIAPHHHT KagnaHn
MABHOHH KHPCATHIIHHH 3CHHTH3ITa TYIOHPACHSI.

Napcauxna “Buracusmu?”, “Vammus Kmaamuz”, “Kuvéna
OJraH ODHIHMIAPHHTHIHH KYLIama oJaHHETr, “VHmamgunar”,
“by HusuKapaH Ea X.K. caXudagapura amroXHIA IBTHOOD
OepHAraH, VIAp CH3ra Q:K0HHO KHME OIaMHTA IIVHFHINTS
épaam bepanu. CuHs rEMERHH O0HIHMM Xap O0Hp HHCOH VUIVH
KEePaRIHTHEH TYIOVHACHS, SVHKH VJIAD TA0HATIATH KHMEBHH
MOOJATap XaMaa arpod MYXHTHH MyXodaza KHIHIIIa HYI
kVpcarveun KVanaama cudaruga :xkviga doHgarugup.

Bus cuzamar npMmé dapn 0naan gadakar aVernamubdruma
KoaMaH Danxy Kendasxanga kEME dagu 0naan 0oFIHE coXaHH
TAHJAOIMHTHITA VMHI HKHaamHaz. CHara kHME daHHHH
Vpragumga myeaddakHar THIAHMHES!



ATOM TY3NINWN

—

1-§. ATOM — M¥PAEKEKADB 3APPA

“AToM” cV3H KagHMI'H I0HOH THIHIAH Tap M-
Ma KEHATagga “0ViamHEMac” gerad MabHOHH 0MLIgH-
pagi. TaxMmuHaH XIX acpHHHT 0XHpHrada aToM
OVIHEMAC 3appaua ged xucodaaHWarad. JlekHH
1897 ifinnu uHraus ¢usuru [.TomcoH Tapadu-
IaH 3JeKTPOHHHHT 0UMJIHINHN aTOM TapKHOHHHUHT
MYPaKgadJIurd eBa VJIApHHUHD Vaapo 0HMp-0HpHra
allJIaHNIIIN MYMEKHHINTHEA KVpcaTagirad My XHM
Japagnap namgo oViaIgH.

1911 #innH UHrAHS 0JIHMHA J. Pezepdopn aToM
TAPKHOHHUHET A0POBHI MOJeIMHH TaAKIUN( KHUIgH.
by monenra 6uuHOAaH aToM MycOaT 3apANIH Adpo-
dan ea yHuHz ampoduda Yapaxamaanaduzan
anekmporaapdan TAIIKHNI TonraH. KelHHpPOK
IIPpOTOH Ba HeHTpoH Kadl AHa 00IIKa sappada-
JTApHUHT MaB:XKYVIJIHTH aHHKJIaHOH.

ATOMHHHT 40p0oCcH IIPOTOH Ba HeHTPOHJIapIaH
noopat. IlpoToH Ba HelTpoHIap OHpralIdgja
“hyrnon ' ned aTanany, ABHH “41po 3appadana-
pu” (MoTHHYA nucleus — “adpo”).

ATtoM AapocH — V3apo AApo0 Ky4YH OHJIAH
00FJIaHTAH HVEKJOHJIAPOAH TAPKHO ToNrad Mycdar
JApANJIAHTAH MVpakkad szappada (1-pacmM).

Ilemakr, aToM AP0 Ba 3JIEKTPOH KodHKTapuiaH
TapEHd TomraH Mypakrad zappada. AToMm 3ap-
padvaJapMHMHTI XapakTepHcTHEacH l-:Kaaeaaga
KVpcaTHIraH.

ATtomHHHT Viadoen 10°% cm, aToM AnpoaapH-
HUHT Va4oBH aca 107" em 60Viambd, v TaxMHUHaH
ATOMJIADHHHT KaTTAJIHTHIaH 03 MHHI MapTa
EHYHK (2-pacMm). AToMiap :KyJaAM KHYHK 0Vauo,
nadTap BaparHHH KaJlHHJINTHIa 03 MHHIJIad
ATOMJIAD MAaBKV].

byryHru papcaa:

* HYKJIOH Ba HyKAWANap-
HIAHT q:lHSHK MabBHOCIMHIA
TYLWYHaMK3,;

* HYKAWANAPHWHT QU3KK
MOXMATHMHK WLU}J’HEMHS.

* Hyknonnap
* Hyxkananap

* Mizotonnap
» Wzobapnap
* WzoTtoHnap

HYKJOH

OpoTOHE HeHTDpOH

1-paem. AopoEHHET TaprHEOIH
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2-paem. JappaUATaADHHET VIUYOBI&DH

l-aadsan

AToM TaprEHOHIATH ZAppadYaJapHHHT IaApaKTepHCTHEACH
X apaKTepHCTHKACH JIeRTpoH IIpoTom Hefitponm
Kamd stunran 1897 1919 1932
HHJIH
Kamd strag onmnm | dHozed Hoe TomeoH JpHecer Pezepdopn duerame Yeneur
Bearmncu (cEMEOT) g o n®
Maccacu: fearucu m (€) mip”) mi(n")
B3 KHHEMATH 9,108 - 107* xr 1.673 - 107°7 r 1,675 - 107*" xr
JIeKTp 3apHEiH —-16-10¥*Ka=-1e | +1,6 - 10-®* Ka= +1& 0
Panguven * =107 u =107 m

. “+” pa “0” — OexrmaapH 2appavATap CHMEBEOJHHHHET HEKODHTH VHI TOMOHHAA
HOMAAINTaH HHASKCIap.

* % JIeRTPOH VIUAMHHHHI KaM 3KAHJIHNIH IIYHYAKH, XaTT0 dH3HEKana xaMm Oy xatra-
JTHKHHA VI4am KapaiMaraH.

JJIeMeHT aTOMH A4pocHIard HYVKJOHJAD COHH 3JeMeHT HHCOHI aToM
MAacCCACHHHHT (0VTVHrada) AXJHTJIAHTAH COH KHIMaTHra TeHr. Macamnan:

* A_(Bogopog ) = 1,001; 6y 1 HyKJI0H;

* A (Yraepog )= 12,011; 6y 12 myKI0H.

JIEKTPOH CV3H IHOHEYA AHMApPh, IPOTOH CV3H 3ca OupuHYu JeraH MaBHOHH 0HI-
JHpca, HeHTPOH JOTHH THIHJSH SAPAJcuUs JeraH MAaLHOHH 0HIgHpAnH.

HAoponard HYKJIOHJIAPHHHI VMYMHIH COHH macca conu Aed atamdmd, A
Xapdu O0unaH Genrunagann. Aapojaru weimpornaap coEH N Xapdu dmiaaH,
NPOTOHJIApP COHH 3ca Z xXapdu 0HIaH fenrniaHain.

by comnap 0up dupHra KyHHjaruda OOFIHEOHD.

A=Z +N.




EuMernll peaknmuaIapaa aToMIap V3 3Jek-
TPOHJAPHUHHUHT 0HP KHCMHHH HVKOTHIIIH MYMEHH
Ba OPTHKYA 3JIeKTPOHJIAPHH OHPHKTHPHO 0JHINH
XaM MYMEHNHH. Hartm:xana HeHTpand aToMIapialH
3apAnJaHTaH 3appadagap — HOHIAp XocHa 0V-
Jani, JeKHH aTOMJapHHHT KHMEBHH MOXHATH
varapmaiign. Cadadd 3J1eMeHT ATOMH 31eKTPOHH- 150
HH HVKOTraHH eKH 3JeKTpOoH KVIDHUd odraguja v =
IV 3JIeMeHT aTOMH éKH HoHNUTa alintagani. Typan
3JeMeHT aToMJIapH 0up-0MpHIaH GaKaT anpoJaru
IIPOTOH Ba 3JIeKTPOH COHJIAPH 01JaH sMac, 0aIKH
HeHTpoHJAp COHH 0HJIaH XaM (daprJIaHaqm.

Hyxaud (nomunya nucleus — “adpo”™ ea
Kadumzu HHOHYA E0OC — myp, HaAs8) — Adpo
3apadu (£) ea macca conu (A) 6up xua amomaap-

HUHZ UU2UHIUCUIUP. 3-pacat Banon
3NMeMeHTJApHHHT

Macasad, anpocuga 12 gvriaosH fop OViara HYEIHNTADH
yrjaepoq aToMH, 99 HVYKJIOHIM Ko0aasT aTOMH Ba
23D HYKJI0HTH VpaH aToOMH — HYEJIHOJIap 0ViIHd XxHcobilaHWIand (3-pacM).
MasavMm 0Hp HYKIHIHH XvcycHH Oexrn 0miaaH OearniaaHani. KuMerHH
3JleMeHT OeJrHCHHHHI CcVHT TOMOHHIAard HNKOPH HHIeKcH 0HJIaH Macca
COHH, KYHHard HEAeKcH 0HJIaH A0p0 3apaid (3 JeMeHTHHHT aToM HOMepH)
Kvpcatniaani., MacamaH:

238
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Hyrxaudnunz macea coHu yHlazu HYKAOHAAPHUHE cOHUZa (NPOMOH 6Q
HeUMpPOHAAPHUHZ cOHUza) menz. JHIN KuMEBUIl aaeMerm TYLIYHYACHTA
aHIK Tabpu@ Oepuml Kepak. Kuméeuil anemenm by — adpo sapadu dup
XU HYKAUOIAAPHUHZ UK 2UHJUCU.

INneMEHMHUHZ ATHOM HOMEPU — HYKAUIHUHZ Adpocudazu npomoHLap
COHU-2d TMeHZ HEMEEHIE FTEMEHMHURHS XAPAdKMeDPUCINMUKACH . HI[P'D JapdiH
IIPOTOH COHM 0MJIaH AHUKJIAHTAHH VUVH, KUMEBUTL 3aeMmeHm 1ed IPoToOHIAp
COHHN O0HMp XHJ HYKJIHAJaApHHN XaM alTHII MyMEKHH. Macca Ba 3HeprHAHHHT
CAKJIAHHUIN KOHYHNra 0MHOAH kuMéEéBUl peakuyua naumuda Hywxaudaap §3
Jaudar natido dfamaudu ea Ujrkoauld xam kemmaiidu, xamda oup-dupuza
aitaamaizdu XxaM ned TaxMHUH PHTHIIT MVMEKHRH,

bup 3IeMeHTHHHT nykaudaapununz adpo sapadu bup xua (Z = const).
Macca coHH IpOTOHJIAP BAa HeHTpOHJIAPHHHD HHFHHOHCHTA TeHT. bHp 3le-
MEeHTHHHT HYKJIHJJapHjard HeliTpoH coHH 0Hp XHJ OVINION XaM MYMKHH
pa Oup xua OViamMacaurd xaMmM MyMeEnH. lIyEEEr yuyH 0Hp 31eMeHTHHHT
HYKJHAJApHHHHI Macca COHH Xap XHJI KuiiMatra asra 0Vmagu. Mucon

i

(K.KZ



TaApHEKACHIA KUCJI0POOHHHT JOMMHH HYKINAJADHHEUHT XapakTepHCTHRAIApPH
2-3anpanja KeJdTHPHITaH.

2-mcadean
Encaopon HEYRIAMIIAPHHNHT XapakTepHEeTHRACH
A Z N
15 8 T
16 8 8
17 3 9

bHp >IeMeHT aToMIApPHHHHI MAacCCAJapH Xap XHJI OVIHIOH MVYMEKHH.
¥Y¥raoepong atoMH AnpocHjard HYKIoHmapH 12,13,14 yvu TypIH aToMH
VIJIepOJHHUHAT H30TOIH 0VIN0 XHcodIaHUIANH.

IMTvHEUHETNeK BEVEJIN] TVIIVHYACH — H30TONTa KAparaHIa KeHT TapKalIrad
TyonrvEganup. MaoTom 0Hp sJ1eMeHTHHHT MAacca COHH Xap W HYKEJIHIJIApHUHAT
HuruEAHcH. Macca coHH OpoTOH Ba HelITpoHJIAp HUFHHAHCHra TeHr. [leMax,
0Hp H30TOI HYKIMAJAPHHUHET NPOTOH BA HeHTPOHJIAD COHH Ba MAaccalapH
dupnaii. Mucosx vyuvH Bogopon, KHCJIOPOI Ba I0PHHHT H30TOILIADH 3-3Kan-

BAJIna OepHJITaH:

3-madsan
1 2 kS i b ] k] 3
LH’ 1.H5 1H ED’ aD 1.":1’ ETG]'
Kucaopoa
Bonopon 3steMeETHHHHT X 1op 3MeMeHTHHHHT
3JIeMeHTIApHHEHET
HI0TOILIApH H20TOILIADH
H30TOILIADH

HyrxauniapHHHD Macca COHH A xap 0Vica xaM, aToM HOMepH 0Hp XHI
0Vica, VIAPHHHT KHMEEHH TadHaTH 0Hp, SbHH 0HD 3JeMeHTra TaaJIvEIH
HaoToILIap 0viaanu. MaoTonoHH e3HIO VUVH KHMEEBHH 3JJeMeHT DeIrHCHHHHT
yamn TOMOHHHHHT DEKOPH KHCMHIa Macca CoHH é3uaanu (4-:xanean):

BoaopoarnEr nzotonmaapn

4-wadesan

IlpoTun HefiTepun TpuTHR
'H *Hea D ‘Hea T
Zz=1 Z=1 £ =
N=10 N=1 N=2
A=1 A=12 A=3

4-;xanpaiga KyvsaTraHHMH3JeK, Ta0MHHA BOOJOPOJHHHT VU M30TONH MAaB-
Ky, XaTTo AeliTepHi Ba TPUTHILIAPDHUAT XVCYCHE Jedruiapy XxaM MabJayM.
OnuMiapra MasiaIvVM H30TOILIapHHHT coHH TazMuHAH 2000ra axuH. ¥iIap-
HHHT nungad 300 ra gxuau radHartga vupaifinn. Keand gugumura xapad

8



HYKIHAJap Tabumii Ba eywpmil 0ViI1n0 O0VianHanu. Hoummmimurura rapaod,
ABHH Va3-V3HIaH TYPJAHHII XVCYCHATHra Kapal, HYKIHIJIap JOHMHH EBa
pagHoakTHE 0V 110 KiaccH(pHKanUATIaHAAH. X03UPTrH KYHa CYHBHI Veyaga
OJUHTaHJapH 0MaaH Xxucodgaragna :xaMu 118 KuMepHH 3JJeMeHT MasJIvM.
Maccanapu 0Hp XHJI HYRIHAIAD uzobapaap Aed atananu. llyEuAETAeK Hell-
TPOHJIApP COHH 0HpAai 0VJrad xap XHJ 3JeMeHTJap u3omoHJaap aed atama-
0. Macamnag, *°Ba pa "**Xe xap 0upuHHHETr g1pociiga 82 »HeiiTpoHman Gop.
bawaH aneMeHTIapga 0UTTagaH Tad0MHUH HaoToILIap vupalian. Macanas: Be,
F, Na, Al, P, Mn, Co, I, Au Ba X.K. JJeMeHTJapHHHT KVIUWJINIH HKKH, VU
Ba VHIAH XaM KVII JOHMHH H30TOIra 3ra. AToM AOpOJIApUHKUHT TAPKHOHNHHA
TabpHUGIANI VUVH, 0abh3aH OIPOTOH BEA HEeHTPOHIAD VAVIIH XHcodIaHWIaAH.
ITvanai kuand viIocaldacak: KHMEBHI 3JIeMeHTJJapHHHET MVXHM IapaKTe-
PHCTHEKACHTa HYKJIOHIAP, HYKJIHAIAD, H30TOILIAp, H3aodapiap Ba H30TOHTIAD
KHpanH(s-:xanean).

d-mwadsan
3appatapHH TAKKOEJIAIT
Jappa HOMHK Micon JappaTapHHHT IapaKTepHCTHEACH
Hvrmoamaap “C 6 opoton, 6 meliTpon AToM AnpocHIard OpoTOHIAD E&
HeHTDOoHJIApD
Hvreamamap 2C, Mg, UBr Xap THI KHMEEHH 3JeMeHTJIADpHHHT
ATOMIADH (IpoTOHIAD, HEHTDOHIAD,
3IeKRTPOHTIAD)
Hzorommaap *0, =0 Bop xMMerHH 3/1eMeHTHHHT ATOM
(HzoTOILTH HOMEDH (IIDOTOH BE& 3JeKTDOHIADH)
HYKJIHIJIAD) GHEpnaf, 0HPpOK HeHTDOH COHH Ba

aToM MaCCACH XAl ZHJI aTOMJIIAD

Hzobapaap e TN ATOM MaccanapH GHpIai Xap THI

HEKH ATOMHHHT MaccacH XaM 14 | KHMEeEHH 31eMeHT AT0 AMIIADH

Hzo10HIS YK, YCa HeHTpOH coHJIapH OHpaal Xap THI
19 an

HEKH aTOMHHHT Xap O0mprga 20 | kuMeEHH 31eMeHT ATOMIAPH

HeHTpoHJaH Dop

Bunacuamu?

Kamai 5n — waotonn 3Hr kymo (10) sxement.

Amom — KHMEBHH 0VIMHMAC KHUNEK 3appada. AToM —
QI-, Y HYKJIOHJIApAaH (IpoToH Ba HeHTpPOHIAP) Ba 3JIeKTPOH
| _ HKapaTHoaH TAIIKHIJ TOONraH MyparkkKad sappada.
) ©

Hywxaud — Anpo sapAnu Ba Macca COHH OHp XHI

ATOMJAPHHHTI HHFrHHOHNcH. KHMeBHH 3JdeMeHT — dOpo

zapany oupaail HYKIHAJap HuruEgHcH. HMaotom — Omp

3JIeMeHTHHHI Macca COHH Xap XHJa 0VJarag HYKJIHIJAPHHHHT HUFHHAHCH.

Eumerni s1eMeHTIapHHAT XapaKkTepHcTHKACHTA HYKJIOHIAp, HVKJINAIap,
H30ToILIap, M3obapiaap Ba H30TOHJIApP KHpaigH.
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10.

11.

12.

13.

Atom Tapkmbuaa 8 npotoH Ba 8 HeWTpoH 6YNca, YHWUHI INEKTPOHN3PHMHMHT MaccacK

aTOM MacCacMHWHI KaHaar DynarvHm Talukua 3taam?
ATom HomMmepnapu: 9, 16, 25, 41, 50, 92,105 6¥araH 3nemMeHTNapPHUHT HYKNOH COHNaPMHM
xWcobnanr.

£ 58 ] 127
Ywby bepunran atomnapHudr: 5Ca, :Fe, 1K Ba ';il HeTpoHnap Ba anekTpoHAap

COHNapWHK Xucobnaxr. Xap bup atom aapocuaary NPOTOHNAPHWMHT YNYLIM KaHaal?
Xaansanaa Dab3u 3appavanap xakumia Mabaymotnap bepunras:

3appaua JnekTpoHnap MpoToHnap HeltpoHnap
A 12 12 12
B : 12 14
C 10 12 12
D 10 8 8
E 9 9 10

a) Kailicu 3appauanap Heidtpan atomnap 6ynnb xucobnanagu?
3) AHWOH KaHaal 3appauda? YHWHT 3apagu HumMara Texr?
6) KatnoH kaHgai sappaua? YHWHT 3apagm HUMara TeHr?
B) KaHaai vkkwTa 3appaya u3oton Xxucodnadaawn?
Hyknuanap aeb Humara adtunagun?
W3obap Ba wsoToH aeb Humara anTunagn? Mucon KenTUpUHY.

- e 24 26 28y
52?14:31111? :gﬂ;,ﬂ;ap AAPOCHAArM HENTPOHAAPHUHT yAylIM KaHaal: Mg, Mg, 335,
14" 47 F) ;
HyknuaHuHr macca codw 27, NpoToOHNapuHUHE yaywm 48,2%. Kalcn 3aemMeHTHUHT
HYKIMAW SKaHAWTMHA aHWKAaHT.
.3 HYKAWAUHWHE A4pOCKMaary HEWTpoHAapHUHT yaywmn 0,582, NpOTOH COHMHM Z
aHUKNAHT.
Aapocuaa 148 HelTpoHn BOp ypaHHWHT ,U OFMp M3OTOMMHWHI Maccack Aapocuaa
135 HedTpoHu BOp eHrMA M30TONMHWHT MaccacMaad Heua Bapobap ofup?
Aapocuaa kydnaary 3appadanapu Ofarad Hyknuanap kKalcu s3nemeHTAapHUMHI
WM30TONA3pUra KWPWLLWHKM aHUKNaHT:

Hedtpoxnap 5 16 4 1 60 2 146 0
[lpoToHnap 5 15 3 1 47 1 92 1

HyknuanapHUHr KMMEBKWA BenrMnapuHu E3uHr.

2Ty, &4 A5y AS r
Ywby uzotonnapaarn X, 55X Ba wsobapnapaarn Z3Y; “27 NpOTOH, HEWTPOH,
3NEKTPOH COHAGPUHMW aHWMKNaD, Wy 3AeMeHTAaPHUHT HOMWMHIA aTaHr.

TeHrnawTUpuHr &
—~M=8.
? 6 \ﬁ [MpoTtoH conk: 10
. \ \\ Kucnopod atoMu SnekTpoH coHK: 10
~©6 9 3apsaa: 0
¥ —




Bce yuyebOHukn KaszaxctaHa nwmte Ha cantax OKULYK.COM n OKUL

[pOTOH COHW: 8

HeoH atomK SnekTpoH coHu: 10
Japaa: -2
Kucropoa [MpoToH coHu: 8

JNEeKTpoH CoHW: 8

dHWUOHK 3ﬂpﬂﬂ.. 0

26 npoToHu Dop 3nemMeHT.

Sn Benruck bunad DeNrMNaHaanraH INEMEHT.

MoaaaHWHr xoccanapuHy caknalauraH KMUuK sappada.

Boaopoa usotonw.

Atomaary MaHguii sapagnaHraHd sappada.

MKKMHUM 3HepreTrK nofoHajary 3NeKTpoHAapHWUHT MakCUMan COHM.
MaHpwuiA 3apagnaHrad MoH.

INEeKTPOHHUHS ¥3 VKM aTpoduia alnaHuiln.,

OupwxabnnapHn TyAAMpWLLAE KynnaHMNagnraH MHepT ras.

2NeKTp HelWTpan 3appayda.

. Aapo 3apaanapu BUp Xun, Maccanapu Xap XWa aTOMHWHE TYP Y3rapuium.
. JNEeKTPOHHWHI AAPO aTpoduaa BynuMWwmK 3XTUMOoAM KKopu Biaran xyayaw.

—
e R = e

—l
M—'ﬁ
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2-§. ATOM MACCA. YPTAYA HHCBHI ATOM
MACCAHH XHCOBJIAI

ByryHru gapcaa: ATOMHHHT MaccacH (m,) Anpora HHUFHIraH.
. . YHHU EWIorpaMM 0mjgaH Vadamra 0vViaani, 0Hpok

* dTomMnap BunaH KMMEBUIA =
5AEMEHTAPHMHT 0v :Kvia HoKyvaai. MacamgaH: 3HI eHT'HII ATOM —
MUKAOPMWIA XapakTepuc- sofopon MaccacHu 1,674-107°7 kr, epgaru 3ur oFHD
TUKanapuHu Kypmd aToM — VpaHHHHT MaccacH 3ca 3,952 - 107*° xr.

SR, XarTo rpaMMHHHI KHUHE VHIHE VJIVIOH aTTo-

rpaMHH (ar) ¢oligarTadgragHl Va3Hga, BoJOpo aTo-
Tasanu cyanap vmuHEHHT Maccacu m,(H) = 1,674 - 107° rpamveEn
X0CHJI KHiaaaH. by coman VEHmI Hogvaad. IHly-
HHHT VUVH aTOM MaCCACHHHHT VIU0B 0HPJIHTH CH-

* ATOMHMHI abconwoT

MacCCaCih
« ATOMHUHF HACBWIA daruna Maxcye 0UPJIHK daabmon KVIIaHWIALH.
Maccacu “IMansToH” aTaMacHHHM MANOIXVD aMepHHEAIHK
* Wzoton Tapkubu rkuMerap Jlaiigve Iloanar (1901-1994) tagcnd aT-

rag. AToM MaccacH OHPINTHHUHT AHUKJINTH eTap-
IH, V Xap KaHjall EVEJOHHHHT MaccacHra TeHT XaMia gipociia 0Hp Ipo-
TOHHK 60P BOJODPOJ MAaccacHra YIUoBAoIII. ¥ Idamra KyJahd 6 Varagiurngag,
ATOM MaccacH OHDINTHHY VIJEePOOHHHT 3HI KVI TApKAJITaH M30TOIOH HY-
KINOUHEHHAT MaccacH 0HMIaH aHUKJIAHAOH.

JamsToH (Macea atom dupaurn) — “C ByrIHaH MaccacHEHHET 1/12 §Vaarm.

Macca aToM DHpPJIHATH M.a.0. €Kl [IH ned OearnaaHangm.

10z = 1,6605655-107°" xr = 1,66 107" "kr.

Arap aroM MaccacH JaJbTOH OIJIAH ViIUaHca, VHH amom maceaeu Neli-
au. AToM MaccacH 0HJaH aTOMJIH Macca — 0Hp PH3IHNK MHKAOpP, VHH IV
HYKJIHAHHHT aToM MaccacH ged xam atafigu.

HyraumoHEHHT aToM MaccacH — JaJbTOH OHIaH OepHIATAH HYKJIHIHHHT
MaccacH.

Hyrangausr atoM MaccacH A_0OuiaH felrniaHajf:

A (*0) — 'O BYKIHJHHHHET aTOM MaccacH;

A (**Cl) — **C] HyKRIHJHHHUHT ATOM MACCACH;

A (*"Al) — *"Al HYKJIHNAHHUHT aTOM MAaccacH.

Arap 3JeMeHTHHHT 0Hp Heda H3oToOH 0VJca, vHOa 6y 3JIeMeHT MaccacH
Xap TYPJAH HYKJIHAJapAaH TY3HjIani. JJIeMeHTIapHHHT TaduaTia vapaign-
rad H30TOIJIAPHHNHT TapKHoH 0apKapop, NIVHHHT VUVH Xap 3JJeMeHTHHHT

amoMAAPUHUHZ Jpmaya maccacuHu Xucodaamra 6¥aagu (1,).
n

M, = 2D, - myi) = D, - my(1) + D, - my(2) + ... + D, - my(n),
o6yemaru D, D,, ..., D, — 1, 2, ..., i M30TOIMNAPUHHUHT yaymny; m,(1), m(2), ...,
m,(i) — 1, 2, ..., i HYKIHAJapUHUHET MaccacH, n — Oepniras 3JeMeHT H30-

TOILIADHHHUHT VMVMHH COHH.
12



— OnmMoc yrnepoddaH Tallkua TonradH. ¥rnepoaHWHr mMacca coHW 12 Ba
13 bjnrad atomnapmaad bup xmn MKKUTa DpPWUANMAHT KpWUCTanu WLLAaHCa,
MKKaNacy Xam KMMEBMIA XMXaTAaH AAp0 3apAjM +6, pakaT maccanapu xap
qig L -ﬁ XuUn yraepod atomaapu 6ynap 3au. MizotonaapHUHT QU3KK Ba KMMEBWH XOC-
canapw xyaa yxwaw B¥nraHanri yuyHd ynapHun bynuw yta kuidmd. WyHuHr
YUyH yAapaaH Tanépnadrad DpuaanaHT xam xyaa KMmmaTtbaxo.

JJIeMeHTHHHI aATOM MaccacH — IOV 3JeMeHTHHHT Taduui H30TOoIIapH-
HHHT aToM Macca 0HPJIMrH 01aaH dDepHiarad VpTada MaccacH (JaabToH DIJIaH
XHco0JIaHraH).

JIeMeHTHHHT ATOM MAacCACH XaM HYKJIHIHHHI ATOM MaccacH Kalu A_
DelrmiaaHagy, aMMo KaBCHH HUYHIa HYKJIHIHHHT 3Mac, TeTHIOILIH 3J1eMeHT-
HHHT JeJarrncH kypcatuaagu. Macagas:

A (0) — KHCIOPOAHHHI ATOM MACCACH;

A (Cl) — XT0pHHHT aTOM MACCACH;

A (Al) — amOMHHUHHHHT aTOM MAaCCACH.

JJIeMeHTHHHT aToM MaccacH OHJIaH 3JeMeHT aTOMHHHHI Vprada Mac-
cacH, Xap XHJ Viauop OuMpIMrH 0MIaH Oepuiarad 0Hp (QH3HK KaTTaIHK
OVITaHINTHIAH, 3JeMeHTHHHI aToM MAacCacHHH XaM IOV 3JIeMeHT aToMH-
HHHI VpTadya MaccacHHH xucodgarad ¢opMyJara Vimanl ¢opMyaa 0HIaH
XHcobaamra 0ViIanm:

A(3)= _iﬂ,- -A(i)=D,-A(1)+D,-A(2)+...+D_-A(n),

oyaparu D, D,, ..., D, — 1-, 2-, ..., i- H3oTomnap yaymu; 4 (1), A (2), ...,
A (i) — 1-, 2-, ..., i- H30TOILIAD HYJIHIJADHHHHT MaccacH, n — OepHiras
3JJeMeHTHHHT H30TOILIApHHHHT HUFHHIHCH.

AToM MaccacHHEH aldcodoT Macca Kadu (Kr, r) érH
" . HHcOHi Mmacca kadu (M.a.0./H) Oearuaan MyMERH. [faB-
' » pHAXamBaIjarH Xap Kapnail sJIeMeHTHHHT aTOM MAacCacH
i @

VHHHI H30TOIIJH HVEJHOJAPH MaCCaACHHHHT f;%pTEU-IEI_
RI’IﬁI‘IrIE.T HIr'a TeHr.

1'-j'lﬁ'[I'TEI,"-IEI, HHCcOHII aToM MaccacHHH H,HEDEJI&]]I

1-mMacana. XJOPHHHT HEKKHTA H30TONHHHHI HaMVHAaJIApH OepHIraH:
*C1 (75,5%) Ba*'Cl (24,5% ). YuuHr gucOHil aToM MaccacH Hedara TeHT?
X 1opHUHT alCoJIT ATOM MACCACHUH?

Euumu. XT0pHHHET HECOHH aTOM MACCACH:
A(Cl) = 0,755 - m(**Cl) + 0,245 - m(*'Cl) = 35,5.

13



HucOnil aToM MacCacHHHHI KoHjacHaaH adcoJT aToM Macca HHcOHH
ATOM Macca Ba Macca aToM OHDJIHTHHHHD KVOalTMacHra TeHT 3KaHIHTH
MaBJIVM:

m(Cl) = 35,5 -1,66057-107** = 5,89-107*° r.

2-Mmacaiaa. Marguii naotTonnapueudar *Mg, Mg ea **Mg macca yayILia-
s 75

PHHEHHET HHcdaTtH 19.7%: 9,8% 8a 10,5% -0ag ndopar. MargEnHHEHHET VypTada
HHCOHII aToM MacCACHHH XHCoOJIAaHT.

Euumu. MarguiiHHEHAT VpTada HHCOHMI aToM MaccacHHH XHco0Iall VUVH
Xap 0Hp H30TOIIHHHI Macca VJAVIIMHH VHHHI Macca COHHra KyVoauTHpHD,
XO0CHI OVIraH KVoaliTMalapHH KVIIHIO Kepak:

A =0,797-24 + 0,098-25 + 0,105-26 = 19,128 + 2,450 + 2,730 = 24,308.

OIMHEraH HaATH:;A 3JeMeHTJIAD OaBPHH KaJBalInla KeJITHPHJITaH MAar-
HHHHMHT aTOM MaccacH MHEJopHra moc (24,3035).

3-Macana. MucHHHT HHCOHIH aToM MaccacH 04,546 [lg. YHUHAT TadHaTia
#Cu ea **Cu mHzoTonnapu vupaiign., MHECHHHAT oFHp H30TONHHH VHHHT eHI'HII
H30TONNIAH Heua MapTa OFHUD 3KAHJIHUTHHEN XHco0JIaHT.

Fuumu. MacalaHH edHIIJaH MHCHHHT HKKaJIa H30TONHHUHAT Macca VJIV-
IMHHA XHcolmaiiMua: 65 H30TOOMHHHAD Macca VIVIOH X O0VicHH, 65 H3oTo-
DHHWUHD Macca VavIIH aca (1- x) 0Viacur

64,546 = x - 63 + (1 — x) - 65;
x = 0,227 (rzotom 63),

VHAAa HEKEKHHYH HaoTom 0,7V3. [lemar, ordp H30TONO eHTHJI H30TOoIaH

ot LA 3.4 MapTa oFm
0,227 o p-

1. CyB MonekynacMaari B040p0OA aTOMAaPUHKMHI Maccacu KaHgan? LUy macana muconnaa
9 BOAOPOA aTOMA3PWHWHT YAYLLW CYBHMHI MCTa/IraH KMcMmmaari Oup cys monekynacmganm
] BOAOPOA aTOMWUHWUHI YAYLUWTa TEHM 3KaHAWIMHK MCDBOoTAaHT.
W -2, a) Asot (V) okcuangarm N_O. KMCAopoa aToMAaPUHUHT Macca yayww; 6) oaTuHIyTypT
KWCNOTAaCKAary ONTUHIYTYPT aTOMA3PUHWHT Macca Yaylum KaHaain?
*3. bopHuHr Tabumia usoTonaapuHUHr Tapkrbu 19% '°B Ba 81% "B tawkma kunaaw. Hyk-
NMAHWMHI Maccacy Macca coHura TeHr 4eb onmb, bopHwHr atom maccacHm xucobnatr.
4. HyxkamgHWHr maccacy macca coHura TeHr geb onmb, Kyigarm snemeHTtaap wsotonna-
PUHWHI Macca yaywnapw Byinua aTom MaccanapuHmn xucobnaHr:

a) *Mg — 0,796; ZMg — 0,091; Mg —0,113;
6) 25Si — 92,2%; Si—4,7%; Si — 3,1%;
8) %Cu— 0,691; %Cu— 0,309.

5%, Tanawitnmdr atom maccacu 204,37 [1H. Tabwataa tannmia 207 sa Tanawnii 203 usotonnapwm
yupaidan. Tabumid TAnAMAHWHT M30ToN TapPKMOWHK aHMKAAHT.

6%, Tabumid aproH yu M3o0ToNAaH TALLKWA TONraH. *Ar HykMaMHMHT yayim 0,34%. ADroHHUHT
atom maccack 39,948 . Tabwataa **Ar sa ““Ar kaHaail myHocabataa yupaign?

14



»T*. Tabuuid MmarHuiA yu M3oTongaH Tawkma Tonrad. MarHwiAHWHT atom maccacu 24,305 [H.
Mg usoToNUHKUHT Macca yayium 9,1%. *Mg Ba *Mg MsoTOMNaPUHWMHT MaCcCca yYLLIMHW
xucobnaHr.

8%, Ep KoDOWFMHWHT AMTWIA-T aToMnapw NMTWIA-6 aToMmnapura kaparaHga TaxmuHad 12,5
MapTa Kyn ydpaingn. JIMTMIAHWHE aTOM MaccacMHm xMcobnaHr.

+9%, PyBuaAWiiHWHT aToM Maccacu 85,468 [H. Tabuatga *Rb sa “Rb uzotonnapw yupaii-
Av. PyBuanRHUHT HrMA M30TOMNKM YHUHT OFUP M30TONMWAAH HeUa MapTa Kjn 3KaHWHM
HWKNAHT.

» 10*. Tabwwni kKyMyWHWHT MKk naoTonu '"Ag sa "“Ag bop. KymMyWHWHI conMWITMPMa aToM
maccacu 107,8682. '""Ag Ba "™ Ag wzoToNAapMHWMHI Macca yaywnapuHmn (%) xucobnaHr.

3-§. PATHOAKTHEBJIHK

@paanvs ¢usurg Apn bekkepelns vpaH-
HHHT Taduui O0HpHEMAJIapH KVpHHMAC HYD
ynKapud, KopoHryaa GOoTONIEHEAHH OYMJITH-

byryHru gapcaa:
* PaanoakTUBAMKHWHT
TabuaTtvHuM Ba Paino-

PHIIH MYMEHHJIHTHHH aHHKJaaH. by XojHca aKTWB M30TOMAGPUHNHT
paduoaxmuenukx Aed artangu. by TepMHHHH napuanaHui cababuHm
M. Criaonoecrad-KropH KHUpHTraH. TYLLYHaMIS,

Bup ruméeut anemenmuunz Gekapop uso- * VizoTonnapuHuHr

DapKapopAnIrMHKM

MONUHUHZ Us-UzudaH 3reMeHMApP 3aAppPaid L
ys-y P e f AHWKNALHKY JpraHammz,

YuKapul UKKUHYL 3TeMeHMHUHZ U30MONUZA

AUAGHUUY pPaduoakmuerur deb amanadu.
PanmoakTue HYypJAapHHHT acoCcHH yU TypH

Maexyva (6-pacm):

* d-gypJap 3apdaii 3JIeKTPOH 3apAafiiaH HKKH
xXucca KV, MyebaT sapAanialdrad, MaccacH Bodo-

* PaguoakTMeank
» a, i, BT, y-HypaaHuLL
* [NozuTpoH unkapmb

pon MaccacuiaH 4 xucca KV 0 — zappavanapiag EMUPHANLL
TAIIKHJ TOITraH. * JneKTpoHnapHK TopTnb
* B-Hypaap — 27IeKTpPOHIAD OKIMU; onmw

* V-HVpJap — MaccacH Eyja 03, 3apAaicHa
3JIEKTPOMATHUT TVIKHHIAaPp.

Hvpaap rper andaEHTHHHHr 0ONLIAaHFHY —
va Xxapdu 0ugaH denrniaaHani. byangan fomga
pPafjMoaKTHE eMHPHJAHIIHHHT KaM TapKaJraH
HEKH TypH 0op:

* IO3UTPOH eMHpPHJIHII;

* 3JIEKTPOHJIAPHH TOPTHO OJIHILI.

ABBano AOpo aasa €K dema HYpAAp YUKaA-
padu, A0po HocmMaduad Wapoumaoa 2amMma Hypaap-

Hu Yurxapadu. Ansda sappanap HKKM OIPOTOH Ba
HEKH HeHTpoHOAaH Tapkud Tonrad. 'ennii atoMu
HﬂpﬂfHHHHP TapEHOHN XV IaH umyH,uaﬂ. Oaumiaap 6-pacat, Boextp Mafizommza
reJIHHHHN ep 3Hjard Tadiii pagHoaKTHBINE- OO o O
HUHT MaxcvaoTH fed xXimcodaaiinm. TAPKATHIIH

15



0 — amsda-sappamap
P — Gera-azappanap

¥ — ramaa-HyYpJaap

n — HeHTpoHIApD

T-pacym. TycERIapaa EVDPASDHHHT VIVEYAHIHTH

Annda sappatap ceKHH XapakaTIaHanl, KoFo3 Bapariial KaIHEINKIari
MO[0a KaTjJaMH VJapHH vILIad KoJaanH Ba viaap 10 cMm-gaH xaMm macodara
Vuanm.

bDerTa zappanap — HNKODPH 3HeprudcH 0op 3JeKTpOoHIap. ¥.Jap HelTPoH-
Jap mapuajJaHTaH[a Tyaniaani. bera sappanap xaesona TaxMuHaH 1 MeTpra
vuanH. ¥ HHE KAIHHIATH 1 MEIIHEMeTp MHC KaBaTH TYTHO KoJagH.

TFamma HYpJIap epyrIHK Te3JUTHal Te3JHK 0HJIaH XapaxKaT jaHagHraH
IKODPH 3HepIHAIH 3JeKTPOMAarsuT Hypjaap. 'aMMa HypIapHEUHT 4acTOTACH
KVDPFoIIHH KATJIaMH OpPKAIH VTradgna 13 MHIIHMETp €KH XaBo KaTJaMH
opranua Vrragna 120 meTpraua xamadans (1-pacM, G-:xaneain).

b-acadsan

PasnoarTHE HYDPJIAPHHHT TABCH(pHOMACH

Benruna- MAacCacH
Hypaammm JapanH

TaEcHDHOMACH
HHIITH (M.a.6.) .

(d-gvpaap tHe 0 4 UKKUME LPOMOoH 84 UKKUMA
Hellmpon axcpamadu

Vrum TveyeHaTH cveT, EpYEIHE
mamban: 10 M

Hypaagmnm tesamrm 20000 xMm/c
0HOMOTHE TALCHPH: HDEKODH
paiHanuEAa

B-avpaap e -1 0 INeKMPOH €KL NOSUMPOH aHPAMadiL,
0 epyvrauk Magban: 20 M raua, Hypaa-

mamI Tesauara: 300 000 xwm/c.

BroaorEEK TALCHDH VDTaUa pagHAOHSA

V-Evpaap V 0 0 IHep:UA pomonaap cugamuda ax-
panadi.

Vrum zveyeHarH: WEOpH, EpVIAHE
mamban: 100 M

gypaagnm Teaaurm: 300 000 rm/c.
0HOMOTHE TALCHDH OACT pajHanHdA

16



* ITosumpon emupunuwu. IIo3UTPOHHNUHT MaccacH 3JeKTPOH MaccacH
0ugaH Oupaail, zapanu +1: _1B}, HaTH:;¥ana 0Mp OpoTOH HelTpoHra aiiia-
Hanu, A0po 3apAnn sca 6up OUpPIMKEKA KaMadgHn:

®N==*C+ _B.

* SaexmpoHHUuHz mopmud oxunuwy (K-TopTHd oxnI), A0po 3IeKTPOH-
JapHH V3 HUHTra oJHIIH MYMEKHWH, 8bHH Anpora axKiHH K caTxnaH 3J1eKTpoH
onuHanu. Haru:xana ganpo sapanu 0Mp 0MPIMKEA KaMadgni, Macca COHH
VarapMailil Ba peHTreH HYPJapH 03ara KejaagH:

*N+_e=%C+yY.

OIuMIapHUHT aHHKJAMIH 0VHH4Ya AnpocHia 84 mpoToHIaH (IOJ0HHH
Po) kijn npomon 6fjnaduzan amom adponapu Gexapop, yaap eawm Jmuulu
OdunaH PaaHOAKTHE eMUpUAULLZA Jupalidl. JIeKHH Anporapuia IPpoTOH COHH
84-nag kam 0oJraH paJHOaKTHE H30TOILIAp xXaMm vupaian. HMsoTtomHHHT
DapKapoOpPINTHHNE ATOMHHHI IPOTOH Ba HEHTPOH COHJIAPHHHHT MVHocada-
THOAH aHuEJgamra o0vVaangu. IIpoToH Ba HeHTPOH COHJADHHHUHT QapKH KaTTa
0Vaca, HaoTon Oekapop O0vianu. IIpoToH Ba HelTpOH COHJIADH TaIMHHAH
TeHr 0Viaca, Ha3oTon Dapxapop O0ViIagH.

AToM A0pOoCHHHMHI 0apKapopJHTH HeHTPOH COHJApHHHHT IIPOTOH CO-
HHTra HHcDaTHra, IOVHHHATAEK VJIapHHHT COHH :KVAT €KH TOoK 0VIHIIHTra
DoraHuK. IIpoToH Ba HeHTpPoH coHJIAPH XEVGT OVIagurad aToM dApoJapH
HYKJOHJAPHHHHI COHH TOEK 0VIaguraH dipoJapra Kaparasna daprapop
oviaangH (7-3xanean).

T-scadsan

HFH-.TIDH COHJAPH Xap XHJ ,IIDHMHﬁ HIDTOIIJAPHHHD COHH

HouMHHE H30TONIAPDHHHT COHH IIpotoH coun Hemitpor coan
157 VDT YT
a2 VDT TOK,
a0 TOR, =YV dT
G TOE, TOE

PannaxTHE HYKJIHAJADHUHT DapyYaJaHUIl Te3IUTHHH APHM eMHDIIHII
NaBppH Nebd aTAIVBUH KATTANHE TaBcHdaaiinu. ApUM eMUDPHUIHIN JaBpH Ned
TL__2 PAIMOAKTHE H30TOI OOIIJIAHFHY ATOMJIADH COHHHHHT HKKH MapTa Ka-
MaHHIINra KeTaJurald BaKTHH afTanm:

N=N,j/2.

ApuM eMHpPHINIID NaBpHHEN OWMIHIN PANHOAKTHE 3JeMeHTHHHT XaBdcus
IaBPHHNE aHHKJIAIN VUVH Kepak. XaedcH3z JaBp GpUM eMHpHIHRIDHEUHET 10
IaBpHIaH KelilH KeJdagHl. d8-:Kadeaiga 0ab3H paiHoaKTHE H30TOILIADHHHT
APHM eMHPIJIHII JaBpH 0epHAraH.
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S-wadesan

basz:u pasHoaRTHE HI0TOMIAPHHHT APHM eMHpPHIHII JAEPH

Hzotom Hpm emmprIHIT Xaedenz gaep
NaBpH
Epuoroes — 94 1.4 cexvHn 14 cexvun
Panom — 222 3,8 cYTEa 38 eyTEa
Hong — 131 8 cvTra 80 evTra
Kobaasr — 60 5,2 HEX 52 Hun
Bogopon — 3 12,3 fmn 123 #imn
Yrmepon — 14 3730 A 37300 mun
Ypam — 235 4.5 mapa HEHa 45 Mmapa HEI
Pegmin — 187 70 mapa HEX 700 mapg #En

Evn snmemenTnapHUHAT TadHaTaa yupaliiurad H30ToILIapH dapKapop 3Mac.
XAap TYpJH TIeoJOTHE HaMVHAaIapja VIApHHHI MHKJOpH Varaua ovVianu.
bynzaaii 31eMeHTIapHHHT HHCOMIT aTOM MaccacH A KHNMaTHHHHT aHUKJIATH
DEKopH 0VIMAaigH. JJIeMeHTHHHT aTOM MaccacH, VHHHT TadHaTja TapKaiarag
H30TOILIADH MacCAIAPHHHHAT VpTada MHEJOPH KaHH MabsJavM. bHp HaoTonun
00p 3J1eMeHTHHHI HHMCOHI aToM MaccacH KHIMATH JaBpPHIH :Kaapaaga Oeln
EKH 0JITH ZO0HAJIH PaKaMra Kajap aHHKJHEK 0IJIaH KVpcaTH/IraH.

4 KozorHcToH ypaH saxupanapH 0VAHYA IVHENA YUHHYH BA VHH HILTA0 uHKapHmna 6H-
PHHYH VDHHIA. JIEMHIJArH ypaH saxupanapa 900 muar ToEEa gel GaxomaEMorga. Aco-
cHH rmoEaapH KosormcromEuEHT mampyiuga (Typrmerom ea KEsEnypoa eranoaTH), rapbfuga
(Magructoyv), Kosorucromruer muamoanga (CeMmmabol saxupacH VPHH) #0HIAINTAH.

Axravaa xyeeara 600 MBr pa Baazam mVamamer arpoduaa 1900 MET aurm atom
3JIEKTD CTAHIHACHHH KYDHII MACATATADH KVpHIMoEda. MaMaarkarnga 5 ra SKHHE TAIKHKOT
AP0 PeaKTODH MABXYV].

bup EHMEBHH 3JeMeHTHHHI JapKapop H30TOOHHHHT
V3-V3HnaH 3JeMeHTap 3appadanap YHKaApH0 HKKHHYH
3JIeMeHTHHHT H30TOIINTA allIaHiIIH PAIHOAKTHEINE ein-
Ianm. AToM AOpPOCHHHUHT JAPKAPOPJIHIrH HeHTpPOH COHIA-
PHHHHI IPOTOH coHHra HHclaTH 0HJIaH aHWUEJIAHAH.
PanvoayTHE HVKIMAJIApHHHT eMHDILIHAIN Te3IHTHHHE GpHM
eMUPHIHIN JAaBRpH OIIaH TabpHdIaigu.

Bunacnamn?

Bopopoasuer 61p rpaMMH relHHra SHAAHTAHOA AXpajiaiurad 3Heprus 15 ToHHA
feH3HH eHranaa XocHI (VIanHrad HCCHEJIHEK (HIaH GHD IHI.

1. PagvoakTUBAMK ASraHUMK3 HUMa?!
® 2. PajvoakTve HypAapHWMHI KaHdai TypaapwHu bunacms?
W 3. XKageanHw TYAAMPUHI:
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10.

11.

12.

13.

¥TyBuaHamk | ¥TyBuaHnmMK xoccacu-
X0Ccacu ra Mmconnap

Hypnanuw Japaa Tabwatw

a

5
¥

BEapkapop Ba bexkapop M30TOMNap ASTaHWMMK3 HUMAT

M3oTonnapHWHr BapkapopAMIiMHKW KaHaah aHuKnanam?

ApyUM eMUPUAKLL JaBpK AeraHn HUMaT? YHWUHT axaMuaTK HUMaga?

Bepunran HykamanapHuHr GapkapopanrHn anuknadr: ¥sr, ¥sr, 1Y, %57, Ry, "Ry,
13'I|r 13?[«:5; HHBE, 141‘:& 144;:5..

Tabwataa yupainaurad By wsoTonnapHuHr BapkapopanridK anuinanr: =Th, #Th,
234[_]' EE-SUJ 235[_], EEQPL.I.

Tamaku TyTyHWAa 03 MUKAOPAa pajnoakTve nonoHnia 2 5Po bijnaan. CurapetHuHr bup
KYTHUCHHK USKKaH 04amM pajuoakTWe HYP MUKAOPWHK 4-5 MapTa Kin onaaun. IHr asBano
By ToMOK Ba ynkara Tabcup 3TaaM, eMupyunnd xurapia AnFunaaurad Kyprowwd Pb
naingo Bynagu.

216 212
B.iPD =342l Pb

PaamoakTmeamkKHWHT Wxxko0OuiA Ba canbuii acnekTnapaa conmwmmpmb, cusnap “Paawo-
aKTMBAMK DW3 yuyH doRganvmu Eku 3apapnvmn?” aeraH casosanapra xasob Depa
oNacus:

DoKaacK sapapu

AToM 3nekTpocTaHuMAnapu ¥3 nwndn bownaranaax bepu 14 mamnakataa 150 optuk
TYPAKW Aapaxaiaru Xanokatam xoaucanap o3 bepaun. AToM 3nekTpocTaHUWANapraari
XaNOKaTNap HaTWXanapyWHW atadr (kamuia 4 1a), MUCoN KeATUPKWHT.

2013 Aunu Ko30FUCTOH YpaH pagvoakTMB INeMeHTUHK Mwnab unkapuw BFAnua ay-
HEAa BMpUHUM YpuHra kK. boluka EKMnFu TYpAapura KaparaHaa YHUH KTyKNapu
Ba KaMUWIMENBPTATE MKKUTaAaH MUCOA KENTUPKHT,

WHTepHeT mateprannapuHm doirgananund, KosorucroH Pecnybavkacmaa atom 3Hepre-
TUKACMHWMHI ACOCNaPKW Ba PUBOXNAHWLILMHM WAKANAHTUPAAWIaH AacTnadky Wwaptnapu
(Kamuaa yuTa) KaH4al 3KaHAUTMHK MyXOoKaMa KWAWHT.

Woa nsotonnHuHr 11— spum emupunni aaspy 8 cyTka. PaavoakTve AponapHuHL
pactnabkwm conn 10° Hinca 80 cyTkagaH keidvH Oy M3OTONHWHI KaHJya pajvoakTuB
AApOCH Konagu?

KyMYLIHWHI paauoakTUE M30TONWHKMHN Maccack 810 cyTkalaH KelH S xucca KaMaaaw.
PaAWMoaKTUBE KyMYLIHWHT APUM EMUPWAKLL A3BPMHK aHWKNAHT,

PagnoakTUB 31eMEHTHUHT ©aonnuri § KyHaa 4 xucca KaMaiaw. SNeMeHTHUHT ApUM
EMUPHUAWLL SaBPUHK BHWKNAHT.

4-§. AP0 PEARIIHAJJTAPH

Kuwmepnii pearnuanap Hatisxacuga domnasrud | byryHrm gapcaa:

MOIJasIap AHIH Mojjajgapra aijgaHanu, 0HPoOK

* AAPO peakUNANapPUHINHD

ATOMJIADH VarapMaiinu. Aopo peaxnudiaps HaATH- Ma3MyHUHU TyLLYHaMU3
acHaa sca 01p KMMERHH 3JeMeHTHIHT aTOMIapH B3 YNAPHWHT TEHTNAME-
00IIKAa KIMEBHII 3JIeMeHT aToMIApHTa all1aHagm. NapyUHK TY3MLLIHK

Vrram acpEaT 30-HHIIapH 0TUMIAD AP0 Peak-

St

ypraHamMus.
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NHUATAPHHEN J0IKADHIIHEN Vpraga donrann. Orup
3JIeMeHT aTOMHHH HeliTpoH 0miaadH foMdapiHMOH
KIJIHII HATH;XKAacHIa VHHHT AIpoCcH eHTH]I HKKH
anpora 0Vauganu. Macamag:

» Aapo peakuwanapw
» Aapo peakuuAnapw-

HAHT TEHTJ’IEME_HEPH = 5 1 1 H2 01 1
—_— —_— —_— —
EIEU n”’ EEBH' ' E.EKr ' 31}”’

Myvagail anpo VarapHIOLIApHHHHD epijaM# 0HjIaH oJHMJIAp TadHaTia
yupaMafIuras CYHBHI H30TOILIADHM O0J4H. DHPHUHYHK A0p0 peaklHACHHH

1919 finau Pesepdopg aManara oImuapaHd. ¥ a3o0T aToMHHH -3appanap dmiaaH
bomMmOapaAMOH KHJIAM:
=N+ He= "0+ 1p

X03UPru BaKTAa CYHBHI V3TapHILIApHH aMajra OIMHPHINI YUVH Ipo-
TOHJIAD €KH HeHTpoHIap dolnanagnIanm:

B =114 1 THe

Adpo peaxyuacu dezaHumus — amom AJdPOCUHUHZ ILeMEHMAp 3appa-
Aap buraH MascupPpaaiuiii Hamuxcacuda amom AdpocuHURZ Mmaprubu
bunan myssuruwu Jazapub, URKUAAMYU 3Te MEHMAD 3APParlap My3uULUuLl
bunan bopaduzan pearyus.

fAnpo peaxnuANApHHNHTI YM3MACHHN MaHa 0vHOall KVpcaTHIIl MYMEHRH:

Peaxnmana gaTHamanuras 15 Peaxnuwa marH:xKacHna 0JIHHTAH
peare TJIap MAXCYJI0TIAD

EMHpHIHOI MaxcyJIOTJIapH Ba VJADHHHT JaBDHH ;ajBajljard VpHHHH
TaxMHAH Kuaum vuvH @.Connu 6unag K. @agHEcHHHET CHILEHIN KoHIAJIapH
QolifganaguIani. Azap snemenm uzomonununz adpoeu A-zappava mysub
napuananca (;He), 6yHna yHHHET Macca coHH 4 0HpIHKKa, 41po 3apAau aca
2 DHpIHKEA KaMaiud, JagpHH cHcTeMAala HKKH pakaM oJIOHH EoHjIamrag
gHTH 3JeMeHT H30TONHHHHT d0p0CcH TY3HIaOH:

ﬂgiU = :I—Ie + ﬂg‘;Th
» Azap snemenm uszomonurnunz adpocu P zappava mysub napuananeca,
0VHJa Macca paKaMH VarapMalii, anpo 2apand 0mp 0HpIHKEKA opTHO, ABHH
IHaBpHH cHcTeMaga 0Hp pakKaMm opEKaja >KoljallradH SHTH 3JeMeHT H30TOo-
NDHHHHT A0pocH X0cHJa 0Vaanu:

ﬂﬁ:Th = —lB & Er':'I‘:];:lﬂ'

* I'amma Vrypranuw eamuda usomonnunz maccacu bunan sapadu
Yazapmaudu, kijjnunwa Y-HYDJIAD 3HePTHAHUHAT 0PTHE, MHKJODHHH 07110 Ke-
Tajl, IOyYHUHT VUVH XaM 3Heprud KaMadAqn. Y-Hypjap YHKapaguras Qaon
HaoTomwIapra *°Co, **'Cs, Ba ***Ra rupan.

* IHosumpox APUM e MUPUAUNLY HATRU ¥ acUda 61D NPomoH HeumpoHaa
aunanadu, aAdpo 3apadu aca bup buprukka kamardu:

"C="B+_B
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* Inexmpornunz mopmub oaunuwwu (KE-TopTHd oXHIN), ANPOHHHT V3
3JIEKTPOHH, ABHHU Afpora AKWH K carxnaH 3/1eKTpoH KVInud oanHagn. Ha-
THKANA ANpo 3apAny 01p OHpIMKKA KaMadl, Macca CoHH 3ca Varapmalinu
B8 PEHTIreH HYDPJIADH XOCHJI 0VIagm:

MK 4+ o= AP 4y

@opMVIAHHHT YAl TOMOHHUIATH 3JeMeHTIAPDHHUHT ATOM HOMEeDJIApHHHIHT
HUFHHINCH peaKnnd HATIHXKAacHa XocHI OVIraH 3JIeMeHTJIApHHHTD aTOM
HOMEeDJAPUHHHTI HHUFHHAHCHIA TeHT 0VJca, 4Ipo peaknHud TeHIJAIIraH
ovamd xucodraHanu. by mapT Macca COHITADHHHMHT HUFUHIHCH VUVH XaM
DasKApHINIIH Kepak.

Anpo pearknudIapria pearedTJap 0MIaH MaxXCVJIOTHHHI Macca COHH Ba
ANpo 3apANJApHHEHHAT HUFHHINCH XaMMa BagT daprapop. dAnpo peaknuana-
PH TeHIJIaMaJIapH MoJJa MaccacH 0HJIaH 3apdIHHHT CAKJAHHIN KOoHVHHITA
acocJaHTaH.

Macama®, XJ0p H30TOOH (XJI0p 39) HeHTpoH 0MUJIAH OTHIN AP0 PeaKIH-
ACH HaTH:KacHJa Bogopo] H30TOIH XocHJ 0Viand (eogopoa-1):

it I By s oy 09 00 2|

PeaxnuasuAar VHr TOMOHHAArH X 3JeMeHTHH aHHEJIAII Kepak.

Anpo peaxnng TeHrIaMalapHIard HOMABIAVM 3JIeMeHTHHHT aToM COHH
16. Haepuil :xageanga 0V paxaM oJITHHTYIVPTra (S) Ternnuan. [emar, de-
pHJATaH A0p0 peaKIHACH HaTH:XKacHia, dbHH XJOp H30TONHHH (XJOp 395)
HelTpoH 0HIaH OoM0apIMMOH KIJAradgia BoJopod HioTonH (Bomopod 1) Ba
OJITHHIVIYVPT (OJITHHIVIVPT 35) H30TOIH X0CHJ 0V.Iani:

35Cl + in — 1S + 1H

fAnpo pearknuanapm épapaMu O0HIaH paduoakmueé U30mMonJaap OJNHHIH.
bapua EMMEBHH 3 IeMeHTJapHHAT TaxMieEag 1500 gxud 1H30ToOH MasIVM.
@araT pajHoaKTHE H30TOILIapAaH TAINKHI TONraH 3JeMeHTJIap paduoak-
mue 3JIeMeHTJIap el aTtanann. by — atom HoMepiaapu 43, 61 sa 84-118
0VIra"g 3JeMeHTIAp.

Bbunacuamu?

Cormom Xy:xaHpamapra KaparaHqa, Taeduid IMHINCS VUpAras Xy KaHpaTapHHEHT HY D-
JAHHINTS TARCHPUAHIATH DEODH. By pagmoaxtie xobarsT-00 HaoTonmnas rapramanuras
Y-EYpIapHEHHT épiaMu (HMIaE Taed e IMHID KAaCAATHKIADHEHR (panmo TepamHd) AaEo-
JAITa HMEOHHAT 0epiH.

TaémaTagarm aapo peakuuadapu. JAOpo pearnuAnap 0I4Y3Iap Map-
Kasnia eKH HJOVaaap aTMocdepacHia :XKyvia IOKOpH XapopaTia aMaiara
omanu. Mxxn gaapo 0up-0HpH OmIaH OHPHEKWINM VUVH VJiap Xyvia AKHH
KelHINH Kepak. Epgarn HopMas xapopaTraapia MycdaT sapAaijaHrad HEKHX
Anpo 0Up-0HPHIAH KVUJIH UHTAPUITAHUAH, CHHTe3 aMajra ommMann. ;Jhyvoa
NKOPH XAPOPATAa KHHeTHE 3HeprHAJapHl KOPH 4ApoJap :XKVIa KaTTa Tea-
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HeaTepER
ANpOCH

I

0

P

SN

JHEPTHA

TpETHH
AnpoCcH

Teami
AJpOoCH

iII-hi}I-* .He + ?1
Asmparnd sHEKaH
HeHTpOoH

8-paem. Hopoenit cuaTes
peaKIHACH

Mapwua Cknogoeckan-Kropu
(1867—1934)

DpaHLLys QU3NTK Ba KWMErapu, paanoakTMBIMK XaKuaary winra
acoC conraHnapHuHr bupw, Netepbypr @A myxbup absocw (1907 @A)
CCCP @A (1926HM) daxpui ab3ocK. TopuiHKUHr (1893 W) paawo-
AKTUBIWUIMHKA aHKMKNaaum. ¥Ymp dingowwm lMNeep Kiopu 6unan bupra
NOAOHWA Ba pagWiiHW aHWUKNaAW, «pajuoaKTUBANK® TEePMUHWUHK
Knputan. PaanoakTMBAUKHK Ypradranm yuyH (1903. MNeep Kropw Ba
AxTyaH AHpw Bekkepens bunan bupra) dusmkasad Hobens myko-
doTuHKM onrad. 1910 @A. A. [lebbepH bunan bupra metann pagniHm
onub, xoccanapuHm ypradaw. 1911 . kmuméaan Hobenb MykodoTHK
onraH. PagnMoakTue YA4oB yCyAnapuHK Taknvd KUAaKW, pajuoakTue
HypAapHW BUpUMHUKM MapTa MeamumnHaaa Goiaanatam.

JHK 0MJIaH XapakaTJaHragna, HTapiInIl
IHEPTeTHK TVCHKHH €eHIHII MYMKHH.
Anponap OHp-0HpHra AKHHJIAIOITaHA,
AJpoJard IpoToHJIaAp 0ILIaH HellTPpoHJIap-
HI DHpHKTHPHD vIimad Typagura”H Aapo
KVUJApHHHUHD TabCHpHIAH 0HPUKHO,

aHYa OFHp AnpoJap xXocuia dviagum. Ta-
dHataa, IIVHUHIIEEK HHCOH OpraHHaMIija
vupaiiHdrag 3JeMeHTJap HJAAvVaaapia
dopajurad TepMOAIPOBHI peaKIHAIap-
HHHT HaTH:xacHga xocla ovarad. 0oagvs-
JApHHHT rasjaHn OvayTiaapnga dopagnrag
ANPOBHI CHHTE: PeaKINATAPHIHIAT HaTH-
;KacHga AHTH 3JIEMeHTJIap X0CHJ OViraH.

MacanaH, AOpoBHII CHHTe3 peaknHAcH

00opHIIHAA BOANOPONHHHI HEKH ApocH 0H-
PHEKHND, relqHiira aliTaganu (8-pacn). A-
panIud YHKKAaH 3HepTrHd rasan 0VJIVTHHAT

YJaKHAITHHENA X0CcHI KHaann. CHHTe3 — XapopaTH MHJLIHOHJIATAH Ipanyvcera
eTANUTAH NJIIVIJApHHHT MapKasmga dopannrad acocHii sxapaéx. Kvémna
fopagirad 4AIpo peaKnMANaApDHHHHT HKKH MHCOJIH KVHHIA KeJITHpHJITaH.
YHra BOJOPOOHHUET V4 H30TOIN HIOITHPOK 3TAH:

‘H + D — 3T

H + 3T —*D + i

KanvaaapEUHEr 60mmKa TypJjaapHia Teldl TepMOodgIpOBHI peaKIHAra
vupad, HaTHxana vriaepo, KHCI0po], HeoH, MArHHi, o ITHHTYIYDPT, AproH,
Kalenuil Ba §0IIKa 3JeMeHTIap XocH OVaanmn.

Bbunacuzmn?

1 r ***U mapuamxamramga 71,5 10°x[l:#% mcenraux axxpanann. by 2 ToEHa EVMHD €H-
raHfa SEDANAIHIaH HCCHEJIHEISH KVIL



bunacuamn?

HAopo peaxnmanapu madTHOa AKPATANHraH 3HEePrHE MHKIODPH KEHMEEHH peaknHdA-
JTapia SsKpAaNaJHTaH 3HepraajaH tazmMaHas 106 mapra nym.

Anpo peaknugcH NeraHIMH3- aToOM AIPOCHHHHT 3Je-
pas MeHTAap 3appajgap O0HMIaH TALCHPJIAIIMINHE HATHXACHIA
aToM AOPOCHMHHHI TapKudu O0MIaH TY3HIHINH Varapmuo,

W
i @ UEKHIaMUYH 3JIeMeHTap 3appaJjap XoCcHJa OViagurad pea-
/4 nudg. Aapo peaknuAIapUIary peareHTaap 0MIaH Maxcy-
JOTHHHT MAacca COHH Ba A1p0 3apAAJapHHHHET HHFHHINCH
XaMMa BakT Oaprapop. HAapo peaknuAJapHHHHD TeHIIaAMAalIapH MoIja
MaccacH DIIaH 3apaiHMHET CarJaHWIN KOHVHHIA acocIaHTaH.

.

4 PagnoakTMBAWKHWM MUMMAMEK niunad yMkKapuwaa, Kysypnapaarm, HedThb

_,5 KYBypAapuaarv, Kypuanlja ep ocTy CyB KyBYypAapuaarn TUPKWLLAapHK

i ® ¢ aHUKNAW YuyH wwnatunagw. bapua xonnapaa KMcka BakT AllaiguraH uso-
| Tonnap KynnaHwnagm.

Anpo pearnuATApHHHHT TeHIJIaMaJapHHH TYIHII

1-MucO0JI. HI[_DD pPeakKIHACHHIHI TAHI'TAMACHHH AKVHJIAHT.
33 o e2137 L
Eécr n.- — 231 1 R E

Eyumu: TeHriiaMaHHHT VHT Ba Yall TOMOHHKa 0apua sappadajap s3apsdan-
JIAPHHEWHT HUFHHNCH TeHTr 0Vanmy Kepak. IlvEMHErner Monna MacCacCHHMHT
CAKJIAHNIN KOHVHHIa XaM acocjJaHaMH3. TeHrITaMaHHWHT Yal TOMOHHIATH
OacTKH HHIeKc 24, VHr tTomoHHAa 25. TeHrmaMaHHHI 4Yalo TOMOHHOard
NEKOPH HHIeKC 53, VHI TOMOHHIATH HKOPH HHIeKc 52, JeMaK, eTMall Tvprad
1 conn. HoMasaym aappada: :p.

2-MHco0J. PanroakTHE eMHPIIHII MaxcyaoTaapi X, Y Ba Z-HH aHUKJIAHT:

= § - ENEp EIELDI J- eMEDEIEID f-exuEp EIED
Ra———> X —— > Y ——> 7

Eyumu. O-emupuauwe Bayrtuja “'Ra macca cornm A TypT OHpPIHKKA
Kamaiud, A, = 226 — 4 = 222 6yaqu. Hapo sapAnn MKKH 0HDPIHKKA
KamMaAnu. Z,_ = 83 — 2 = 86. DupuaYr eMHDHINII HATH;KacHOa DanoH
n3oTonu =iRn Xocun 0ymanu. PangoHHHUHT O-eMHDHIHINHHENA XaM KyHuga-
raua ndoaaraiMmus:

A =222-4=218,4,=386—- 2= 84. UKKHHYH eMHDILIHIN HATHKACHTA
IOJIOHHI u3oTomu *%Po onuHANM; B-emMupHnIUIINaH MOJIOHUIHWHT Macca

COHH VarapMaiinm, AJpOCHHHUHT 3apAan 6up OHpIMKEKA KVOaganu:
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Z = 84 + 1= 85. EMUpHINII TH3UMHHHUHT CVHITH MOJJacH aToM HOMe-
pH 85 31eMeHT, A5HH acTaT (ﬂaiﬁt} XocHI 0ViaanH. Aapo peaknHAIapHHEHHAT
HaTIHAacH:

10.
11.

12

*13.

“14.

*15.

24

EEERE_ 0- eMBEDEIEIT ﬁE?&RH J-eMED EIHEIT ﬂgip'ﬂ' E—Ehm]iﬂ'.ﬂ:ﬂm ﬂﬂ%At

AApo peakunacK AeraHUMKM3 HUuMa?
bepuarad aapo peakuWAanapUMHUHT HOMabaym X 31eMEeHTUHN aHUKNaHT:

a) "F+p=X+1ly a) 3K + le=X

1a
6) 3Cr+iD=X+n B) X = le+ % Pu
Nutwiinudr wzotonu ILi gedtepuid agpocy Bunad TabcvpaallraHia kKaHaai sappa
¥ocun bynagm?
ILi+2H —3Be + ?
Aapo peakumnAackra KaTHawaawrad sappa:
EN+? =8N+ 20n
AApO peakunAcKra KatHawaawraH sappa X
X+TB—=EN+fn
Aapo peakuwa HaTvKacuaa Xocua ByAraH asoT aTOMUHKWHT AP0 3apaawr bunan macca
COHWHW aHWKNaHT:
2B + jHe —n + 4N
Aapo peakuWacK HaTMxacuia Xxocun BiArad mapraHew, aToMUHUHT 84p0 3apaamn bunax
Macca COHWMHW CONMLLTUPUHT:
soFe + iH — iHe + 4Mn
Aapo peakuMAcK HaTMxXacKaa xocun BiaraH KMcnopoa aToMUHWHT A4po 3apaau bunax
Macca COHWMHM aHUKaHT:
N +iHe —1H + 10
;U a-sappauanapytit XOCUA KMAWO EMUPUATAHAE KaHAAA KMMEBUIA 3NEMEHT XOCW
E?}T’J‘IE!,EI,H?
YpaH usotonu %:U KaHAalh eMUPWIMILHWHT HaTuxkacuaa =,;Pu-ra aitnaHaaw?
PagnoakTue eMUpuanLL Maxcynotnapu X, Y Ba Z aHMKNaHr:
B5Ac Oy ey e T

Aapo peakunACHW Tyrannaur:

Al +n—7 + He »Mn+ 7 —>2Fe+ n
2, 1 22 4 27 26 2
? + ;H—Na + ;He Al +y— Mg + ¢

BepuanuiAnuHr usotonu *Be bup d-3appaua 10Tnb, HelATpor axpatnd Bolka anemeHT
M30TONKMIra ainadaaw. Kanaai snemeHt xocun BYnaan? Aapo peakunack TEHrIaMacuHM
E3UHT.

IHr ofuMp ranorex acrat At 1940 Fuam 23Bi usotonuaaH a-3appauanap Bunax Hyp-
NaTULL HATUXKACKAa ONMHIaH. Peakuma HaTMXacuaa BUCMYT aTOMMHWHI A4POCK MKKK
HelTpCoH axgpaTtraH Biinca, acTaTHUHI KaHaali n3oTonu xocun Ofnagu? Aapo peakumacu
TEHrAaMacKHK E3UHT.

Tabuataa yupamaiaurad pesepdopanid 22Rf anementi £:Pu usoTonuaaH HeoH :Ne
agponapu BUnaH HypaHWLL HaTMXacKaa CNWHIaH. Peakuwa Hatuxacuia pezepbopania
atomuaaH bolika KaHjail sapppavanap xocun Oynagn? Ywby peakunAHWHI TeHMa-
MaCHHIA E3UHT.



2-§. JHEPI'ETHR IIOFOHAJIAP.
KEBAHT COHH BA OPBHUTAJILJIAP

Murpooaam ga Mmakpooaam. OuMiIap agead- ByryHru gapcaa:
EIE_E&I-; ﬁHaHHH_PU:J:LaMHH MUKDPOOLAM BA MAKDPOOIAM  KBAHT COHAGDM
ned HmKkHra ovianmrad. MakpoolaM HHCOH XaeT TABCOVHMHT Ma3MyHIHW
KedlpaeTrad ea GaoaudT NpPHTAeTraH (IL1aHeTa- KJprB uMKamus.

Jap, epiard EICMJIApP, EpHCTAlIap, MaEPOMO-
JeKVJalap Ba IILK.) 3JeMeHTap O0H3HHHI 0JIaM.
byHEna xaMMacH TYIOVHApPJIM Ba 0H3ra MabJIvM
dHzuKa KoHVHIapH Jdamxmapuiaanu. MHurpooJgamM
00IIKa 0JaMHH (aToMJIap, A0po, 0JIHH 3appajiap * bOL KBAHT COHM

BEa OOIIKAJAD) TACABEVD KHJIAOH, VHIATH 00BEKT- OpbuTan KBaHT COHM
JIAPHHUHT VIUdaMH CAHTHMeTPpHHHT MHJLIHADOJIHK MarHuT KBaHT COHMW
VAVIONHOaH XaM KHUYHEK, BAKT OPANHKJADH 3ca * CMWH KBaHT COHW
CeKVHIHHHT MHIJIJIHAPAIHEK VIVIOHAal, ABHH

TVYFPHOAH TYFPH Ha30paT KHIHIO MYMEKHH 3Mac.

MukpocKoOIHK 00 beKTIApHHEAHT XVCYCHATIAPHHEHR 013ra MasJIvVM MaKpo-
OJaMHHHT QH3HK KOHVHIAPH 0HIaH TYIOVHTHPHII MYMEKHH sMac. MHuKpo-
jappajap aTOMHHHI X03HpPI'M MOJeJHHH fAcailra acoc 0VIraH keaHm Me-
XaHUKa KOHVHIaApHTa HToaT Kuiaann. MHuKpooagaM sappalapHHHHTD HYHa
0H3HH XaMMAacHIaH KVIDPOK 3JeKTpPoH KHauyTHpanu. IIyHEEHr vuvH 013
ATOMOATIH 3JIeKTPOHHUHTD X0JaTH 0HJIaH TAHUIIAMHISI.

AToMaard 3JeKTPOHHHHI X0JaTH — el MabJayM O0HD 3JIeKTPOHHHHT
aHepruAcH 0MJIaH VHHHI (asofard VpHH xXaKHja axfopoTJapHHHT HUFHH-
NHCcHra aliTHIagH.

JIeKTpoH ANpo aTtpodHria xXapakaTjJaHHIIAa OVIrad sappa Ba aHHE
TAIIKH derapacH OViIMaradH TVIKHHIH 0viavT cHdaTtHga 0HMa3ra MabJIvM.
JJIeKTPoH 0VIVT XaKuia TVIHKPOK MabJYMOTHH KyHHIaru gapasni Tak-
pHba acocHOa OJIHII MYMEKHH. BH3 TYpJIH BAKT opacHa BoJopo] aTOMHIHHHT
3JIGKTPOHHHH KVIa KVII cypaTra TVIOHpa oJgamMmns ged xucodaailiany. by
CcYpaTJapHHUHT O0HpHHH VCTHra 0HPHHH KVHHNO, 3JeKTpoH OVJIVTHHHHI VU
VIUOBJIH KVPHHHINHHHE odaMHu3 (9-pacm).

e ey
L :-\...'\.'ﬂ.'..r..... oy
=" L T =2Nar
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9-paey. IaenTpoHE GVAYT — 3MEKTDOHEHHET (HD COHHAMHE “CYDaTIaDHHHED HHTFHEIHCH:
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daexTporEaap 6Vamm

IXTHMOIH DKODH
Anexrpornap 6¥amm

AXTHMODIIH HKAM

10-paem. InexTpoEIap OVIHII 3XTHMOIH

by pacm 371eKTpoHHHHT X, Y, 2 VU VIY0BIH AApo aTpodmraa OVIHIOH
3XTHMOJHMHH TACBHpJIaHIH.

JIeKTPOHHH OVIHII 3XTHMOJH 3HT WEKopH (F90%) aTtoMm dazocHHHHT
Ma'bJaVYM OHp coxacH atToM opouTadaH aed araganu (10-pacm). Atomparu
Xap KaHjall 3JJeKTPOHHHHD X0JaTH TVPT KBAHT COHH 0HJIaH HdogataHagm:
(0om) acocHii (nn), opdurtan (I), Margur (m) Ba cIHH (s).

bonr KBAHT €cOHH n 3JeHTDPOHHHUHT 3HEPZEMUK CAMXUHI Ba aATOM
OpOHTAIHIHT VIIHOEHMHHE aHHKJIaH, v 0VTVH KaiiMataaprasra(n = 1,2.3, ...).

JHepreTuk nooroHanapEn K, L, M, N, 0, P, Q xapdaapu OmIan
DelrnIaHall. n-HUHT KHHMATH O0HpIai 0VIadHraH 3JeRTPOHJIAD HHFHHIHCH
3HepreTHE IoroHa el aranaan. fAnpora 3Hr AKHWH XoHJallrad GuUpUHYU
JHepze MUK TIOFOHAHUHT (1 = 1) 31eKTPOHIADHHUHET 3HEDTHACH 3HT KHUHK
KHIIMAaTra 3ra, N-HHHT KHIMAaTH OpTraH caliiH, 3JIeKTPOoH 3HepriacH opTani.

Bunacusmn?

AtoMm 0VImm. Arap aToM SIpOCHHH OJIMAHHHT KATTAIHTHIAH KATTAIAIOTHDHICA,
ANPOO&H 3JMeKTpoHIaprada 6varam macoda 1 KM wamacH OVaann. Arap 3JeKTpOHIAD
fuaaH A0po 3apANTAHMATAH GVaca, aToMaap OHp-0HpHra xanaxkHT OepMaer GeMasTol
VTub opap 31H.

AToMOary sHepreTHE DOFOHATAPDHHHT KHIMATH COH KHHMATH HHUXATHIAaH
Iy 3JeMeHT KOILIAINTraH JaBp PaKAMNIa TeHT.

YHpai 0Vaca, KBaHT coHH 0Hpra tedar (n = 1), 1-1agp sJeMeHTJIapHHHHAT
0Hp 3HepreTHK OoFoHacH O0Viangn. KeaHT coHH HEEKHra TeHr (n = 2).
2-NappHHHT 0Oapda 3JeMeHTJapHHHHT HEKH 3HepreTHK HOoFoHacH O0ViagH.
Bepunrarn sHepreTHK NOOoFoHAJATH 3JeKTPOHIAPHHHT MAaKCHMAJI COHH

N = 2n?
TeHIJINTH OHWJIAH aHUKJIaHanu. byanaru N — 0OepHiarad 3HepreTHE IIOFO-
HaJard 3JIeKTPOHHHNHT COHH, n — II0OF0OHA HOMepH (JaBpHil HOMepH, 0OII

KBAaHT coHH). byHnail 0Viaca, 0HpHMHYN, HEKHHYH, VUHHYH Ba TYPTHHYH
JHepreTHE NOFOHAIADIATH 3JIeKTPOHIAD COHH Moc paeHmnga 2, 8, 18, 32-gan
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OPTHE OVIMaaH. n-HUHT Xap 0Up KUHEMATHTA n°-TeHT op0HTALIAD COHHI MOC |
renann. 9-:xaneanja 0ol KEaHT cOHH n 0OHIIaH IoroHauanap, opdurtammzap |00
TYPH, COHH Ba IIOFOHA Ba NoFOHAUYajlaplard 3JeKTPOHIApHHHI MakcHMan | o=
COHH opacHaarud vaapo D0FIHEJINE KelTHPHWJITaH. e

Q-acadean § '
Bomr wEaHT coHH N, OPIHTAIIAP TYPH EA COHH, MOFOHAYAJAPIATH ‘ .'-:{
ITERTPOHIAPHHHET MAKCHMAJ COHH 12 B =
HD-]:'"DE[B.- DlJﬁHT-EI..TI Jp— E'JTE:R']'I.'JEIH:IE.IIHHHI‘
JHepreTHE TaIap OpbmTan e R
noroHA (1) COHH, n-Ta TYDH NOPOHS- TOFoHa-
TEeHT yana IIOFOHAIA uana IIoFoHEaDA
Kin=1) 1 1s 1 1 2 2
2s 1 %
Lin = 2) 2 4 8
2p 3 6
a3 1 2
M(n=3) 3 3p 3 0 6 18
sd 3 1
43 1 2
) ip 3 6
N{n=4) 4 16 32
4d 3 10
4f 7 14
Opdurax keanT coHH (I) atom opOduTa- A
HHHI IIaKJIHHH H$oaadalgH. p COHHra g E 4f
dornmug [ =0, 1, ..., (n — 1) KuiimaTura sra = K
oviaanu. Macanan, arapn = 2,6venal=0,1; = T 44
arap n = 3, 0vega [ = 0, 1, 2. | coHH mo- E . .
roHA4YaHH TaspHdaaiign. OpbHTanl KBaHT E i 4p
cOHHHHUHT [ 0uppail KHMaTH O0MIaH Hgo- & s 3d
o =N -
AanaHaquraH 3JeKTPOHTAPHUHT TyIJIaMH 3 | o < %5
JHepeeMUK no2oHaya Aed atTanagi. = N SP
= ) Ey
JHepreTHK MOFOHAYACHHHUHT DeJITHIaHH- £ L 2p
mu: s- p- d- f-. 2|9 al
bvHpall moroHauvaJIapHHHTD COHH IOFoHA . oL 92
TapTud pakKamn 0HJIaH €KH 71 KBaHT COHH E
0HIaH TVFPH KelaqH. AR {
HOlyugan xkuawd, [ = 0, 1, 2, 3 o0yaras- § .
na, 3JeKTpoHJIAp MoC pasHmiga, s$-, p-, & | 2=eprerux Torosagaiap
d-, f-moroHauamapaa :xoiimamanu. Bom *~ moFoHATAP

KBaHT COHHHHHI OepHJAraH n KHIMAaTHIa
5-II0OFOHAYA 3JeHKTPOHIAPHHHHTI 3Heprud-
CH KYHH KHIMaTra 3ra 0vViaani, acra-ce-
KWH 3JeKTPOHJAPHHWHT 3HeprudAcuH p-, d-,
f-IoFoHaAUANaApHAA OPTaaH.

11-pacy. AToMIars 3HEePreTHE
MOFOHAIAD BA MOFOHAUAIAPHHHT
THIMACH



JIIeKTPOHHHHT JHEePTrHA pecypeJapHHHHT KYIIaHHIIH

IToroHAana sHepreTHEK OOFOHAUAJIADHHHD COHH n 0OII KBAHT COHHIAH
OpTHE OViMannn. ArpHEH 0MpHHUYH IDoroHana (n = 1) 0up moroHAada (s), HE-
KHHYH moroHaja (n = 2) HKKH IoFoHaua (s Ba p), yunHUHAa (n = 3) yu
(5. p. d), TVpTHHUKja (n = 4) TVpT (s, p. d. ) moroHaua O0vaangu (11-pacm).
Bom Ba opdHTAI KBAHT paKaMJapHra Moc IIoFOHAUYAJAPHHUHT 0edriJaHHiIIH
10-;xaneanga KVpcaTHiaras.

10-cadsax

bomr ga ﬂ]]‘ﬁ[['l'ﬂ-"[ EEAHT COHJJAPHIA MOC MIOFOHAUAJAP

Nn-HHHT KHEMATIapH l-guEr priivmataapa | lloromauanspHHEHET (eIrHIaHHIOH
1 0 1z
2 0,1 23, 2p
3 0,1,2 33, ap, ad
4 0,1,2,3 43, 4p, 4d, 47

[l = 0 (s — moroHauacH) OViIragna, 3JeKTpoH 0V-
JIVTHHHHT IaKJIH cdepa Tapsuga oviaagn (12-pacm).
=1 (p— moroHauacH) 0yiIrasja, 3JIeKTPOH OVIyT
XAMMIN CAKKH3IHK MIaKJINra ara oviaanu (13-pacwm).
d Ba [ opdHTanmap MYyparkkad Iagjjgapra ara.
MarsuT KBAHT COHH (m) AJpoBHI MATHHT MaiJ0oHH-
narg opoHUTANIADHHUHT TAPKAIHIIHHEHE TACBHpJIAH,
v op0UTAIHH KBaHT coHUra Ooraui Ba O-magp [ — 1
rada KUiMartTjaapuHEHd Kadva gmaagu; m = 21 + 1.
Macamnaun: [ = 0 0yaragga, m, = 0, 0up opbduramn;
[ = 106varagna, m=—1, 0, 1, yu opduTan. bapua opdutanriap dasoga cuM-
MeTpPHE Tapina >XoILIallraH.
= 2 0Varagna, m= -2, -1, 0, 1, 2, 0em opdutan. Illvara moc, TypaH
HyHanumga ivHanrad Oem d-opdHTanjgas tvpanH (14-pacm).

|
Py PE' B,

13-paem. @azonap . P, Ba p_ 0pOHTALTADHEHET HYHATHITH

12-pacem. z-opGHTAIHHET
KVDHHHIOH
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Bce y4ebHukn KasaxcrtaHa nwmte Ha cantax OKULYK.COM n OKUL

14-pacm. J-opOHTALIADHHEHHET MYMEKHE GVIaiHray ImakIJIapH

[ = 3 6Varagnqa, m = -3, -2, -1, 0, 1, 2, 3, et opduTtair. EtTtH
f-opOoHTaNIap Mypakkad makiara ara 0ymanu (15-pacmM) ea eTTH AVHATHINTA

JoHIamanm.
[-HUHT 0epHIraH KHIMATIapHIaryd opduTanl coHIapu 11l-:xanepanna de-
pHJIraH.
11-sadsan
[-HHHT (epHATaH KHHAMATJIAPHIATH 0POHTAT COHIADPH
— [-HHHT OepHAraH OpbdHaTannapHEEET
A m-HHHEr KEHHMAaT KHHMATJIapHIATH IDapTJaH TYDPIA
: OPOHTAT COHIAD DenrHIaHHIIH
0 (s) 0 1 (3)
1 (p) -1, 0, +1 3 ()
2 (d) <2710, #1742 5 (d)
3 (f) g mgrny WAL FR FE b (f)

Arap 3JeKTpoHra 3appa cHdaTHia Kapacak, vV gIpoHH aliiaHud xapa-
KaTJaHuImmK 0mnaaH 0Hpra, V2 VKM arpodHia alinaHmnd XapaxaTiaaHanH.

431.]-_3?:] ‘1flg':]—'.’g'r1

d:fiyn!—l.tr'

‘ifti_gq.!

15-paem. f-opOHTANTADHHENET MYMKHE (VIaIHrad MIAKJIIADH
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by xaparatr «cnuH» Oed (HHIIN3 THAHOA
«VpUVEs#®) atamagd (16-pacm).

CIIfH KBaHT COHH § BaA VHHHT IpoeKNHACH
m_ CIHH KBAHT COHH 3JIeKTPOHHUHT §3 ¥KH
aTpodHuga alIaHHIIH MYMEHH O6Viaran
HEKH HVHAIHINHHEA XapaKTepjaaingH (coart
THJIHHHHAT HVHAIHIINA €KH VHIa KapaMa-
Kapuin). AAJTaHUIIHEHAHET KapaMa-KapinH
HVHaAIHIMHUra gaxat HKKH KHIMAarra ara:
+1/2 (roRopHTra HVHAITAH CTPeIKa 0PKAJIHA
Oenarunaiifu) ea —1/2 (cTpenka mactra
Kapatinu). TVpT KBadT coHH —n, [, m, 5 aTOMJary 3JIeKTPOHHIHT 3HEpreTHE
X0JATHHH TVIHE TabpHdIaign. AToM 0Hp KBaHT X0JaTIaH 00IIKA X0JaTra
aJIMAaIlraiia KBaHT COHIADHHMAT KUIMaTIapH Varapani, 3JeKTpoH 0VaIyT.aap
KaliTagaH Tvamaani. byHaail xoJaTaapia aToM KBaHT 3HePTHACHHHN 0Tall eKH
yHKapani. KeaHT coHEnapn 0HIaH VIADHHHTD KHIMATIADHHH KVpcaTallras
AKVH 12-:Kaneanna KypcaTiiaras.

16-paem. ITeRKTPOHHHET V3 VEH
aTpodHEIs aAMTaAHEHNIH

12-sxadsan
KEaHT coHIapH EA VIAPDHHHT KHIMATJIAPH
; ErasTt coEHHEHET Erzant coEuEEET
ciﬁfi:]a KHHMaTH X 0JaT CHMEOJH KHHMaTH
n l m, m mn [ m, m
1z 1 0 0 t1/2 3p 3 1 1 +1/2
28 2 0 0 +1/2 ap 3 i -1 | x1/2
2p 2 1 0 x1/2 3d 3 2 0 +1/2
2p 2 1 1 +1/2 3d 3 2 1 +1/2
2p 2 1 -1 |£1/2 3d 3 2 -1 | £1/2
33 3 0 0 +1/2 3d 3 2 2 +1/2
3p 3 1 ] +1/2 3d 3 2 -2 | *1/2

KeaHT coHJIApHHHE KVJJIAaHHAII MHCOJJIapHHH KVpHO YHKaAMHI3.

1-mucoa. Docdhop aTOMHHHHET TAIIKH 3JeKTPOH TYIHJAHIIHHHAHT 3JIeKT-
poH-Tpadur dopMyIacHHH TV3HHAT. @ocdop aTOMHHHEHAT 0V X0JIaTHTa Kagqail
KBAHT COHJIAPH TVFPH Kelanu?

Euumu: @ocdop I1.M.MerneneerHUHT JaBpHI KaJBATH A VUMHYH JaBp-
na VA (15) rypyvxna :#olijamras, JeMalk TallKH 3 DoFoHAacHa D 3JeKTpoH
fop. DIEeKTPOHJIAPHH ATOM 00HTALIAPHTrA KOAIAIIITHDPAME3:

Tl T)1T]1
33 3p

@ocdop AaTOMHHHHT 0eIll 3JeKTPOHNTa KBaHT COHJIAPHHHHT 0vHAAal TVII-
JaMH TVFpH Kexanu (13-:xanean).
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13-sxadsan

Docdop aToMHra MO¢ KEAHT COHJIAPH

JIEeKTPOH HOMEDPH 1 2 3 4 3
n 3 3 3 3 3
[ 0 0 1 1
m, 0 0 -1 0 +1
m, +1/2 —-1/2 +1/2 +1,/2 +1/2

2-vmcoa. Kaficn fagp 31eMeHTJIADHHIHT TAIIKH KaTJIaMHEJard 3J1eKTPoH-
adap n + [ = 4 KuliMatyd 0lIaH Hojadagaqmn?

Eyumu: n o0umnag [ HUHIr MVMEKHH O0VIragd KoMOMHAOHAJIapHHH
AHHEJIAIIMH3:

azap n = 1 0Vuca, vEu [ dakar 0, gemar, n + 1 = 1 KuiiMaT TVFpH
KeJganm.

Azap n = 2 0¥nca, 0yEnal daxkar 0 Ba 1, nemak, n +1=2+ 0= 2 ékn
n+l=2+1= 3. Moc kexrmaigm.

Azap n=3 0yuca, 0yEga [ = 0, 1 pa 2 OyIMIIN MYMKHH, JeMak:
n+l=3+0= 3. Moc kenmalinu ek n +1.= 3 + 1 = 4. Moc renagu exku
n+Il=3+2=25 TVrpu Kenanu. by 3-1aBpHUHT p-3JIeMeHTJIADH, MAaCATIAH
OJITHHTVTYPT Ba XJIOP.

Azapn = 4 0ynca, 6yHnal ¢arar 0, 1, 2 pa 3 0yVIHIIN MyMKHH, JeMak,
n+l=44+0=4. Mockenagu. Bkun+l=4+1=5;n+l=4+2=86;
n+l=4+ 3= 7. Moc Kenmaiigi. byaap TVpTHHUH JaBpHUHT S-3JIeMeHT-
JapH 0V IHINIH MYMEHH, MacalaH Kaluil Ba KaJabIHi.

AToMIard 3IeKTPOHHHHT 3HePreTHE XO0JaTHHH TVPT
KBAHT COHH — n, [, m, s TVJIHK TacBHpJanin. AToM OuHp
KBaHT XoJaTiaH 00IIKA X0JIaTra VIrasja KBAaHT COHJIADH-
HHUHT KHIMATIApH Varapani, 3JeKTpoH 0vayTaap Kafitangag
Tv3lInu. BbyHnail Xomatia aToM KBAHT 3HePpTHACHHU H0TAa-
I KW YHKapanm.

? 1. ATOM AAPOCUHUHT aTPOQUAa INSKTPOHHWHT XapakatNaHWWWHWHT Y3Wra XOCAUITM HM-
Maaa?
- 2. "InekTpoH OYAYTHWUHE 3MUNMrK”, "3NeKTPOHHUHI ByAuW 3KTUMOAK”, “3AeKTpPOoH
~ ByayT”, "opbutan” TYWYyHYINAPUHUHT MasMyHW Kanaawn? "Opbuta” sa “opbutan”
TYLUYHUANAPWHWHT MabHOCK BUp XxMamuK (3nekTpoHra HucbataH)?
. ATOMAArM 31eKTPOHHWHI XONaTh KaHAal KBaHT coHnapw Bunad TascudnaHaan?
. bow KBaHT coHWM HMMaHKW bungupaaw, v KaHaaid mabHora ara’?
JHepreTkK NofoHa AeraHy Huma? by TYLWYHUAHWHT KaH4alW CMHOHWUMAaPKM MaBXya’
. Opbwutan (Kylwmmua) KBaHT COHW HUMaHK Dungupagn? OpbwTan KBaHT COHW KaHAaw
KUAMaTAapHK Kabynanaign?
7. BuWp 3HepreTuk NofoHagaH DollKa NofoHara JTraHaa 3NekKTPOHHMHE 3HePIrMACK KaH4alk
y3rapaaun?
8. [ =0; (=1 6}nranga opbutannap KaHaaid atanagw Ba KaHzal KypuHuwaa 6ynagm?
9. MarHuT KBaHT COHW HMMaHK Dunavpaaw Ba KaHaai KuiimatnapHu Kabynnaigm?
0. s-, p-, d- Ba [- nofoHauanapgary opbuTannap CoHW KaHua’?

o bW
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11. CnwH KBaHT COHKM HUMaHW Bungupaam Ba KaHaal KnidmatnapHu Kabynnaiigun?
12. Kaicn gaBp 3neMeHTNapWHWHI TallKu KasaTuaaru snektponnapw: a) n + [ = 2;
B) n + [ = 5;8) n + [ = 6 kniimaTnapHu Kabynnaigmn?
*13. bepwiraH xajsanHu A3adTapWHIMETA UW3MHI. 3NeKTPOH KoOHQUrypauwack 1s22s22p
BYAraH aneMeHT aTOMUHUHT Xap OWMp 31eKTPOHWHWHIT HOPMan X0onaTWHW Taecudnaii-
[MraH TYPT KBaHT COHWHUHT A, [, m, s kMAMaTnapuHn Xaaeanra smur

JNeKTpoH HOMepU 1 2 3 4 3 .+

n
{

m

5

14. KBaHT COHAGpPWHWMHT AMFUHAMCK DYAKMUa aToMaarn 3NeKTPOHHWHI 3N1eKTpoH-Tpaduk
(POPMYNBCHHW TY3WHT.

KBaHT 3NeKTPOH 3NEeKTPOH 3NEKTPOH
COHNapu TypW Typw Typ#
n 2 3 5
[ 0 2 3
m 0 -1 +2
s -1/2 +1/2 -1/2

6-§. KBAHT COHJIAPH. ATOM OPBHTAJIJIAPH

byryHru papcaa: ATOMHHHT HOPMAJ X0JIATHIA 3HepreTHE II0F0-
+ ATOMAATM 3MEKTPOH Haap ﬁu}maﬂ MOFOHAYATADHUHT 3JMeKTDPOHIAD
KABATUHHT TNALL 0IIaH TYAMINHHHHT V3HTa Xoc¢ KoHJaaapH 0mIag
KOHYHAapwu Bunax KOHVHIApH 60p.
KOWAanapuHm kypub IMayan npurnunu. 1925 meefinapug oaumu B.
UK aMIM3.

ITayam 6up aToMga 6apda KEAHT cCOHJIApPH 0Hpaai
HKEKH 3JIeKTPOHHHHT 0VJIa 0JIMacIHTHHH Kaiidg

TasHu cy3nap ataH. [lemar, 01p opdHTANIIA VU KEAHT COHH (11,

[, m) Omppaaii, cIMH KBaHT COHH 3ca (m) dapk

* MMaynu NpuHLUMNK KHujJanqurag GaxkaT HKKH 3JeKTpOoHTHHA 0VIHIIH
+ XyHa Kouaacu MyMEHH. Ilayam npuEnunom depuiaran 6o
+ KNeukoECKUi KoMAICH KEAHT COHH 00D 3JeKTPOHJAPHHHI MaKCHMAaJ

COHHHH AaHHKJIAHIH (4B5HH OepHIraH 3JeKTpOoH

rKasatnaru): N = 2n®. byHnain 6viaca, 0HpHHEYHA
NoroHaJaH TYPTHHUHM ODoFoHArada 3JeKTpoHIAp coHH Moc pasuHmaa 2,8,18
BEa 32 coHIapHIaH OIIMACIAHIH Kepakx.

XvHa (I'vaa) vougaen. IloroHauanapaa 3J1eKTpoHIAP aBBail O0VII opOu-
TaLJapHH TVJIAJHpaiHd (0uTTa 01TTAdaH), IIVEAAH KellHHIHMHA VJIap 3JeKTpoH
KYPTIApHHENE XocHI KKUiIanu. by aroMHHHT dapKapop Xo0JaTHra Moc Ke-
Iand. Arap opOHTALIADHHHT sHeDPTHANIApPH d0Hp XU 0ViIca, 3JeKTpoHIIap
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VIAPHHHT Xap KalicHcHHH aBpaso Oup-0HpaaH TVanHpand. bvanai xoil-
JIAIIHIN ATOMIATH 3JeKTPOHJIAPHHHT 0Hp-0HpHIAH MaKcHMAJ V3OoKJHEIA
OVIHIIHra UMKOHHAT Oepanu. Xap opduranga O0up-0HpaaH 3JIeKTPOHIIAD
sEoljmamud OVaAragiad KelHMHIHHA HEKHHUH 3JeKTpoHIAp maigo 0Vaml,
VAT 3IeKTpoHIAPH W3ara KenanH (17-pacm).

'a ™ ™
TYFpH 4 TVFpH 2Mac
r11 11 111
LI T 1T 1l |1l
A > 9 /

17-paem. IIeRTPOEITADHHHET 50 HIANOIHIITH

KEaedoperuil KounacH. (n + 1) wougacuuaH fupuHEYH O0vVand 1936 mun
HeMuc gHaura I.Mangeavar,19511 sca gaiitagag M.K1edkoecKHI TaspHU@-
narad. HopMman xXonatgard aToMHHHT 3JeKTPOHIapH opdHUTALIADHHE 3HEpD-
THAJApHHHUHT VCHII KeTMa-KeTJIUTH 01JIaH TV aaupangi. Apeajo, sHeprudacH
nacT opbuTamaap tviaagn. Opduraniap sHeprudcHHHHAT VCHII KATOPH:

la< 23< 2p< 3a< Ip<da< 3d< 4p< Ha< 4d< Sp< ba<4f = 5d< bp< Ta< 5f < bd< Tp

by KoOHVHHIIHKHHE HepreTHE JHarpaMManaH XaM aHHE KVpHIIra o viagn
(18-pacwm).

4 D;DIZIZEED
|'P
6 [ [T T J L 0 1|
3 [l 5F
CI 11
Gp
g_ 5d [T T T1T11]
| oo
= yo
”é. 55 ] 4d
z i [TT1T]
ET ﬂlsD 3d
= L]
3s[] 3p
2:[] 2p Exm
1.':1:]

18-paem. JFIEKTPOHIADHHHT 0pOHTALIADENR TVIJHDPHIIH

Huma vyuye 5s-moromaua 4d-moroHadanaH o0d4HH, 4d-moroHada sca Hp-moro-
@ HAaYanaH OJJHH TYpanu?
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19-paem. Bop
IHATDAMMACH

Bonedraur Maynwn
(1890—1958)

KBaHT MEXaHWKaHWMHT aCOCUNCK, AHMA PaH COXACUra KaTTa XMcca
Kywirad.  LUyHWHT Munaa 3HT KUMMaTAMCM YHMHT Kalid Kuarad
npuHUMnK. Mamaarn xuccac yuyd 1945 Aunum MNaynm pusmkasad
Hobenb mykodotuhmn ongn. Keldnn HeldiTpuHo aeb atanrax 3appa-
HUHI DOP 3KaHWHW TaxXMWH KWAAM Ba YHW OUau.

JIeMeHT ATOMJIAPHHHHT 3JIeKTPOH KOH(H-
rypamuAacH

EuMepHil peaknHAJaApHHHT VTHIO Kapae-
HHa Ta'hCHPJAIIVEYM ATOMJIAPDHHHT 4NpoJapH
VarapMaiinn, INVHIHT VUVH ATOMJIAPHHHET KIM-
EBHH XOoCcCAlapH VIAPHHHT 3JIeKTPOH TV3WIH-
JHINUTA DOFIHE,. JAeKMPOHIAPHUH?2 3J€KIMPOH
Kasamu dunaH opbumaanapza mapkaiud Hol-
JAQUIUMLL AMOMHUHZ 3TEKMPOH KOHPU2YPAUUA-
ci ded amaaadu. AToMIard 3JeKTPOHJIAPHHHAT
IIOFOHAUATAPTA TADKAIHUINHHEN 3JIeKTPOH YH3Ma
HaMVHAaCH 0HjIaH, MacalaH:

,,Na 2e, 8¢, 1€; sa bop nuarpaMMacH 0pKAJIH
TaceupaaigH (19-pacmM):

* 3JIeKTPOH KoHQurypanua: , Na 1s°2s°2p°3s;
* 3IeKTPOH-TpadHK YH3MAacH:

35| 1
1iNa 1:°25°2p357 2|t 111 11]
231
1511

* Xap JaBpiard 3JeMeHT aToOMJIapHura HHeDPT rasJapHHHHT 3JeKTPOH
KoHQHIVpanudacH KaliTalaHanl, IIVHHHTD VUVH 3JIeKTPOHAAPHUHT Kollaa-
MIHINTH KHCKAPTHPTraH Xoiana kKypcatuaanm: [Ne] 3s';

I-IV naep 3adeMeHT aTOMJIADHHHHT 3JeKTPOH MOFOHAJAPHHHHT TV3H-
JHIIH (3JeETPOoH ROHGpHTIVpaALIHAIdapH).

Tvpau aToMIApHUHT 3JeKTPOH KOHOUTYpaANuAIapHHENA TVFpH Hdo naamd

VUVH:

* ATOMOard 3JeKTpPOHJAPpHHUHT COHHHH (B.TIE'!I\-IEHTHHHI‘ 4TO0OM HOMepHTa

TeHT);
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@pugpux XyHg (M'yHa)
(1896—1997)

Hemuc duznrn. KBaHT MexaHuka, CrekTpoCcKonvs, MarHUTU3M
bunaH, kBaHT kMmE bunad wyrynnadrad. Monekynanw opbutan-
nap ycyauHw yinab tonrad. Atom opbuTannapuHWHI 31eKTpOoH-
nap bunad TyAMW KoHyHAapuHKM ouaun. Monekynanapaarv Ti- Ba
O-anoKanap Xakuiaa TyWwyHua KUpUTau.

* IOFOHAIAD OILIAH IoroHAYAIAp Al 3JIeKTPOHIADHIHT MAKCHMAT COHMHH;

* moroHadagap 0MIaH oplHTALIADHUHT TVINHIN KeTMa-KeTIHTIHHA 0IIHIN
Kepak.

1-nagp 2JeMeHTIapH. ATOMHWHT 3JIEKTPOH TY3HIHIIH 3/ IeKTPOHIAPHIHT
JHepreTHK HOoFoHAaJMap O0ViiHYa Tapailul HOoHJIAMHIOHHEH KVpcaTanm.
ATOMHHHT 3JeKTp0oH (popMy.JacH 3JeKTPOHJAPHHHT MNoFoHAUAJIapra >HoIl-
JallHIIHHA KVpcatagld. ATOMHHHT 3JeKTpoH-TpadHE dopMyJIacH 3JeKT-
POHIAPHUHI oplHTAlIapra :KOoHJAIIHIIHHKM Ba VJIAPHHHT COHHJIADHHH
TACBHPIANIH.

i ) o 1

Bogopoa atoMuEEEET
Bogopog aTtoMHE 1 Aopen 1s
3JIEKTPOH
Bogopog aToMHEHEHHET 3JeKTPOH dopMyIacH Boaopol aToMHEEHET 3JeKTPOH
TY3HIHINHEEAT KobHEE dopMyaacH rpacdhHr dopMyIacH

I'emmit aToMIHHBHT 0HPHUHYHE 3JIeKTPOH KABATH TYTAraH, VHAA 2 3JIeKTpoH
6op. Bogopon Ba rexnii- s-ajeMeHTIAp, 0V 3/IeMeHTJIADHNUHT s-0pOHTALIaADH

3JeKTPpoHJIapH O1aan TViaaqi.

.He @j& 1s* Tl
2 T'enu# aToMHEHET 1s

Tenmix

IAEKTPOH
lenwi aToMBEHHHT 3JeKTPOH dopMryaacH

TYSHIHINTHEHAT KolHK dopMyIacH

lNeaH#i aTOMHEHHHET 3JEKTDOE
rpadHEpH JOopMTIACH

2-nagp saemenTaapu. MEKMHEYN Jasp 3jJeMeHTJapHHHHD 0apYyacHHHHT
OHPHHYH 3JeKTPOH KAaBaTH TVJIrCaH Ba 3JeKTPOHJIADH HEKHHYH 3JIeKTPOH
KABATHHHHT §- Ba p-op0HTANIaADHHENA TYIAHPaal (ABBAJI0 §-, INVHIAH KelllH
p-). HeoH aTOMHHHHAT HKKHHYH 3JIEKTPOH KAaBaTH 8 3JIeKTPoH 0WIaH TYJIraH.
2-naRp 3JIeMeHTIAPDHUHHHT 3JeKTPOH KABATHHHUHI TV3WJIHIIH, 3JIeKTPOH
dopMyIacH Ba 3NeKTpoH rpadux dopmyiaacu 14-:xaneanna KelTHpHITaH.
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Bcesonog Maepukmneend Kneukoeckunid
(1900—1972)

[AaBpUANKK XOoAWCAaCcKUHK DMU3KMKa-MaTEMaTUK XWXaTAaH
acocnaan. ATOM AAPOCHHUHT YCouiim BYAMYa aTOMHUHI 31EKTPOH

KOHQUIYPaLWACUHWHI WAKANaHUWWHKWHT (N+1) KOMAacuHKM Takaud
Kunaw, (Kneyosckuida Kouaacw).

14-wadsan
2-naEp 3deMeHTIADH
JJIeMeHT OeJIrHCH, JIeKTpoH JIexTpoH
JIeKTpoH
ATOM HOMEDH, TY3HJIHIOHHAHT rpadHE
tdhopMyIacH
HOMJIAHHITH UHIMACH dopMyIacH
1 2 3 4
KL -
Li A0) _— '
B 12°2s | 25
JaTHit _)/" ¥l
2 1 1z
KL _Ih
Be _h\‘—\\ i s =
. " 15" 25 2s
Bepnnani j_/} l
g 1s
K L 1
B H—\' 2 21 Tl 2p
- 12723 2p
Bop _/'I 25
3 3 11
1s
E L i
C _h\'-\ 2oy _20y_3 Tl p
; 1s°25°2p
Yraepon _/' P
5 i Tl
1s
K I_..\‘I T1T11
N \ : tl ip
? ' 15°23°2p° !
Aazor @ Ly =
g */ 27 i
5
1s
ab




14-sxadsaanunz dasomu

1 2 3 4
K L .l =11
.0 20,204 1l 8
Excmopon >> el P
KL THITL]T
QF z 2 § EP
DTop >> 1s*25°2p Lt
57 ?
K L ERREARE
lﬂNE L P p
Heon )) ls.da2p TEJ;
5 8 il

1z

3-JaBp 3JeMeHTJapH. ¥y UHHUH JaBp 3JIeMeHT aTOMJIADHHUHT (HPHUHUH
Ba HKKHHYH 3JeKTPOH KABRaTJapH TVAraH, IIVHIAH KeHHH VUHHYH 3JIeK-
TPOH KaTJaMi Tyjaa dolliaju, 3JeKTpoHIap 3s-,3p-,3d- NOFoHaYalIapHUHHA
Tvagupanu (19-:xxansan).

15-madsan
3-0aEp ITEeMeHTIAPH
JIeMeHT JIERTDOH JIeKTpoH
GemnrmcH, TY3HIHIITHHHHAT JIEKTDOH i ad}Hf:"IH
ATOM HOMEDH, UH3MAaCH dopMyIacH {bup Mvﬂ;_.gﬁ
HOMJIAHHIIH HaMYHACH i
1 2 3 4
T
. KLM 111 ®
a
i3 @>>> 15'25'2p73 5" | 2
Hartpuit
7§ 1 1) | %
1z
T
E
K L M ]
) 33
Al @))) iR 1 n
AnnpMHUEEE 1] 2p
28 3 5
‘ 5
1s
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15-wadsaanHun: dasomu

1 2 3 4

LIt
t | 3p

]a% M 'l

AT Dq\‘l 15225 2p° 33 p° 280 Y

Aprom b 25
2838

-

1z

Margauii atoMHuga 3s-3JeKTpoH opduTa TV.Iani. Na ga Mg — s-a1eMeHTIapH.
AnmoMHHHIIa Ba VHIAH KeHHHI'H 3JIeMeHTIapja 3p-IoroHaya Tyiagu. Ap-
ToH ATOMHHHHT TAIIKK KapaTHia (VUMHYHN 3JIeKTPOH KaBaTia) 8 3IeKTpoH
dviaanu. CHpTKH KaeaT cudaTtHia v TV.ia, JeKHH VUHUHYH 3JeKTPOH KaBart
13 sJderTpoH 0HIaH TVralmHHH O0HIacH3, VHOalH 0Vica, VUHHYH JaBp aje-
MeHTJIapuaa 3d opduTan XamH TyiaMaraH. Al-laH Ar-rada 3jleMeHTJIap-p
-37IeMeHTJIapra KHpaad. s-Ba p-3jJeMeHTJIapH JAaBpHIl :KanBaJlHHHI acOoCH
KHYHEK I'VpVXJapHHH TAIIKHJI KHJIaaH.

4-nagp 3JaeMeHTJapH. Kanuil a Kadel Wil aToMIapuia TVPTHHUH 3JIeK-
TPOH KABaTH mafino 6Viaagn, 3d-moFoHAYAJIADHTA Kaparagia sHeprHacH KaM
0VIraHJIuriujad, apeat 4s-nmoroHadacH TVaanu (16-:xanean). 4-1aep 3JIeMeHT-
JapHHHHT 3JIeKTPoH rpadHE GopMVJIACHHH €3HINra KyJjail 0VIHIIH VUVH 3
NAaBPHHUHT CVHTH 3JeMeHTH aproHHHHT Ar 3JIeKTpoH rpadux dopMyIacHHHA
IIapTJaH paBHIIAa OvHpall OearmaaiiMus (Ar| : K, Ca acocHH rypyvxra KHupa-
OHUra”d s-3JeMeHTJap. S-aH Zn-rada — 3¢ DoroHAYacH 3JIeKTPoHIap OIIaH
TVJIAOUTAH d-3JeMeHTJap. Dyviap €HakH Typvx 3JIeMeHTIapH, VJIApHHHT
TalllKH KaBaTHHUHT 0CTHIaru 3JeKTPOH KaBaT TYJIaAH Ba [j32apyeudan 3.Je-
MeHmaapza KHpaqn.

ITMEE aToMHJa VUHHUH 3JIeKTPOH KaBaTH TyraraH, OyHaa 3s, 3p Ba 3d
-IoFOHAYATIAPH TVJIHE TVIraH, XaMMacH 0vViand 18 aaekTpoH dop. IluaK1aH
KeHHHTH 3JeMeHTJapla TYPTHHYH 3JeKTPOoH KATJIaMHHHHD (4-mmoroHacH)
TYyAHmH gaeoM 3tanu. Ga-gam Kr-ragail sjieMeHTJIap — p-3JIeMeHTJIap
(16-:xanean). KpunToH aToMHIa TAIIKH 3JeKTPOH KABaT 8 3JeKTpoOHTa
TVYJIRD Tvraini. JleKHH TVPTHHYH 3JIeKTPOH KaBaT 32 3JeKTpoHTA TVIHIIH
MabBJIVM; KPHOTOH atoMuna 44 ea 4f-moroHaualdapH Xo03Hpua TVIMAaIH.
XpoMm Cr pa muc Cu aTOMIAPDHHHHT 3JeKTPOH TY3HIHIINTA HA3ap COJHHT.
Yiaapaa 4s-1aH 3d-moroHaAYaACHTa 0Hp 3JeKTPOH «aaMamany (cakpaingm)»,0v
mafino 0Varar 3d® Ba 3d' 37MeKTpoH KOHQHUIVPADHACHHHHTD JHEpPreTHK
DapKapopJurd 0HMJIaH TYIOVHTHPHIAOH:

43 _ 3d
,,Cr 15°25°2p°3s°3p°3d°4s* ... |1l F1ELT 1
| |

JIeKTPOEHHET CHAHIOH
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,Cu 15°2s*2p°35°3p°3d™°4s* ... |1l

4z

3d

T |

|
s

Tl

B 14 1

JIEHTpOHHEHHAT “caKpame

4-0aEp 3IeMeHTIAPH

16-madsan

JIeMeHT JIeKTpoH
dearucH, TV3HIH-
JIeKTpoH JIeKTpoH-rpadHE
STOM . dopMyYIACH dopMyIacH
HOMEpH, KoOHE g s
HOMH dopMyIacH
1 2 3 4
KLMN
K : T
o (@) 1e2emsisya 1
2881 —
KELMN
2 Ca L P B DL P P T
Ha_};Lqur )))) 13" 23°2p* 32" 3p°ds . o
2 88 2 SEN
KLMN T
15°25°2p°32°3p°43" 3d"
21 9C 6:; 1 ad
e 152 Ezﬁf;gefadﬂ : -
539 B g ag ap o g :Ei 4z
KLMN K
Ti @ Sib H, B A R 3d
Tii"l‘ELE[ )))) le°2s°2p*3s°3p°ds°3d 11
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KEKLMN e
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g 3112 Ar| %
KELMN AR
..Cr ; 2 3d
K;:IDM )))) 15°25°2p° 35" 3p"45'3d T
28131 Ar| %
KLMN
. Mn @ JIEeKTPOH EA 3MeKTpoH-rpadHE GdopMyJIacHEA
Mapramen nadTaApHHETHICa E3HHAT
2 8132
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16-wadsaanun: dasomu

1 2 3 4
KELMN
L8 JJIeKTPOH B4 3JeKTpoH-rpadbuy dopMyIacHEH
Temup nadTApHHETHIra €3HHT
28142
ELMN
.- G0 @ JIeKTpOoH BEA 3JeKkTpoH-rpadbnx dopMyIacHEH
RobameT nadTapHHETHITa €3HHT
2 8152
KLMN
2 IV1 JIeKTPOH BA 3MeKTpoH-rpaduy dopMyIacHEH VaHHTHI
Huxens e3HHT
2 3162
KLMN (R R E N R A
I'fat >>)) 15°25°2p%34'3p% 4513 4" ] 3d
2 3132 Ar| %
KLMN O O O
Zn Xy Py T . S 14 3d
31‘;?1 ) 15°25°2p°35°3p°42°3d i
2 3182 Ar| ¥
K LMN L -
Ca s th{1d | 18]t ?
[.EJIHI?I @ ))) 15725 2p° 353 p° 45" 34 4p 0 F
2 8183 Ap| 25
Ge, _As,  Se, BraToMIapHHHEAT 31eKTPOH KOHQHIYPANHACHHEH NadTADHHETHATA e3HHT:
K LMN T1 ;l Tl
- & I . P
Kr 2 69 20 6.4 29 Ji0 4 T[T T T
E];IEI‘*}.'E[TEE )))) 15°25°2p°35"3p° 45" 3d"4p i 32
2 8188 Ar| %

4 Bemugunr paEp 3JeMeHTJADPHHHHET NDOFOHAYATADH KYHHIArH KeTMAa-KeTaunk OGmman

Tyaanm: bz — 44 — dp. [ Nb, Mo, Ru, REh, Pd, Ag za fomra sgemedTIapia 3iek-

TPOHJIAPHHHT «CAKDAIIH? X0JHCACH ceamnanf. b-naep smemuTnapu nesnd Cs 0mnam GapuEEna

Ba 55 ra 50-37eKTpOHIAD OJATHHYH 3HepreTHE ODoroHAna bz opburannapis :xoHIAIIANH.
Jlagram __La atommEna 57-31eKTpoH Sd-opfHTania xoiiamran:

J_E‘—LE- ].EE| Esgzpqaaggpig dlulfiag*ipiﬂl:drmﬂlf l| 557 ﬁpﬁﬁdlﬁf u|.532

Iepniigam ,Ce fomnal _ Lu aorenmiiraga 6yIras 31eMeHT.IApa 3IeKTPORIAD TYPTHEIH
3HEDTETHE NoFoHAEHAT f-moroEaAYacHIA EOMIAINTaH, TANIKH 3JeKTDOH ODOF0HA VaTaDpHIICHS
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K0JaAH. by smeMeHTnap JaHTaHOHAJIAp A0 aATANaAH EAa VIADHHHET EHMEEHH IO0CCATApH
0Hp OHpHra VIIDaim.

laduuiigan Hf cumob Hg raua 6Varag sazemenTIapis femIHHUYH 3HEePreTHH
(3d-moroEaua) DoFOHAHHET TVIHINH JAB0M 3TAlH, IOVHISH Keliume ,, 11 tammuiizazm , Bn
PEJOHradYa 3JeKTPOHIAD OJTHHUH p-NOFOHAYAHH TVajupain. Pagor Rn smemertn Gmnax
6-gaEp TyraEgH. |-gaep 6-paEpra VEmaor TVIaOH.

0HIJIAH HNOFOHAUAJAPHHHT 3JIeKTpoHJap 0HIaH TVIMIIH
= Ilaviu mpHHENHOH Ba XVH7, KiIeuKoBCcKHI KoHjajJapura
[ & oOunHoaH mo3ara Keianu. Baw3W 37IeMeHT aToMJIApHIA
/4 «3JTeKTPOH caKpalli» ce3lIanH.

ATOMHHHT HOPMAaJIE: X0JaTHOa sHeprreTHK IIoroHam’dap
23 @
1

9 1. 3neKTpoH KOHOWUIypauua AeraHuMns Huma?
2. 3/NEeMEHT aTOMAaPWHWHT 3/IEKTPOH Ba 3NeKTPOH-TpahWk QopmMyianapyHA Ty3WLL yJUyH
L KaH4al acocKi Kouaanapra acoCAaHWLLIK Kepak?
=3, [aynn NPUHUKMNKMHKWHT, XyHA, KneukoBCKWA KOWAANAPUHWHT TabpPUOWUHKU aMTUHT.
4. bepuarad 3neKTpoH Katnamard SNeKTPOHAapHWUHI MakCMMan COHW KaH4an aHWK-
naHagn?
5. Hactnabkw TYpT 3HEpreTUK NoFOHaNapHWHE TYAULW TapTrbn KaHaan?
6. ATOMHWHI KaHaai opbutannapw: a) 4s éku 3d; 6) 55 ékm 4p onaud Tynaam? Huma
cababpan?
7. Ywby aneMeHTAapHMHSI 3NeKTPOH KoHQUrypauuanapuHu ésunr N, Si, Fe, Kr, Te, W.
8. «INEeKTPOHHUHT CaKpaluW= ASraHUMM3S HUMa? KaHaal snemMeHT aToMnapuaa «3NekKTPoH-
HWHT CakpalW= cesnnaaun?
9. TalKW 3NeKTPOH KaTNaMWMHWHT 31eKTpoH dopmynack Biiua KancK 3NeMeHT 3KaHWHM

AHWKNEHT:
a) 3523p* 3) 45°4p" 0) 25°2p B) 55°5p°
r) 65%6p- f) 5s%5p? A) 35°3p°

*10. SnekTpoHAapHWHT opbuTannapra Xoinalwm KOHYHUATAapKW acocuaa Huma cabab-
A3aH NaHTaHoMAnap BunaH aKTMHOWANAPHWUHI KMMEBWIA XOCCanapw yXLWal 3KaHWHU

TYLWYHTMPKHHT:
11. KyAwnaa 6ab3n 3neMeHTA3PHMHN 3NeKTPOH KoHQUIypauwnanapu Sepuaran:
a) 15?25*2p°3s® B) 1522522p°3sT
B) 15°25°2p° r) 1s°2s*2p*
o) 157252p° f) 15°25%2p
Yia koHbWrypaumanap GunaH anemMeHTNap XOCCANapUHUHT OPaCcWMAATM MOCAMKHM
TOMMWHT:

1) MeTannapHUHr Kaicuck kncnopog bunad 1:1 Hucbataa Taboupnawagm?
2) B) Ba r) 3nemMeHTNapWaaH TY3WAraH apanaliMaHuHr HopMynacuHN aHWUKNEHT.
3) a) Ba B) 3NeMeHTAapuiaH TY3UArad apanawiMaduHr GopmMynacMHM aHWKAaHr.
4) MiHepT raznapra KkMpajguiraHd 31eMeHT.
5) MeTtannuk xoccacu HKOpWU 3NEMEHT.
6) InemMeHTAapHWUHT Kahck Gupw ||| rypyxHWHI acocuid rypyxdacura kmpagm?
7) 3nemMeHTAapHW META/UIMK XOCCAaCMHWHI OPTULL TapTMbaa XonnaluTUPUHY.
*1. Maccacu 16 r HOMabAym 3nemeHT 6,4 r Monekynap kmcnopog Dunad Tabcupnawmnb,
Tapkmby 30 okcuawmHu xocun Kunagu. LUy snemeHTAapHWM aHWUKNAHT.
2. SnemeHT 30, OKOpPW OKMCWAHK Ty3unau. by snemeHT Bogopoa Bunad yuysum bu-
PYKMa XOCUA KMnaaw, yHaaru BOAOPOAHWHI Macca yaywm 5,88%. SneMeHTHWHI aToMm
MacCacuHW XMcobnaHr Ba yHKU aTaHr.
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Bce y4ebHunkm Kasaxc

3/IEMEHT/NIAP BA
YNAPHUHI BUPUKMAJIAPU
XOCCANAPU
Y3rAPUWWHWHT
AABPUNTUTU

7-§. TABP BA TYPVX BYVHHYA 3JIEMEHTJIAP
XOCCAJAPHHHUHI ¥3TAPHII KOHYHHATJIAPH

ByryHru gapcaa: AToM TY3HUIHIIH Ha3apHACHHHUHI DPHBOXK-
JTaHWII JKapaeHHJa ATOMHHHI AcocHil TaBcudn

* INEMEHTAQP XOCCana- .
VHHHT ANPOCHHHHI 3apdil KAaHH aHHEJaHIOH.

PMHWHI A3BP Ba Mypyx

6yiinua yarapuiL IMMvauar vuve .M. MeHjeadeeHHHI JaBpHi
KOHYHUAT/IAPUHMU KOHVHUHWHT 3aMOHABHHN Taspudu:
TyLYHaMKS3. KuMeenii asremMedTIap 0HJIaH VJap TVaalHuran

0a0ui MoAnaJjap Ba 0HpHEMAJAPHHHT X0ccaJgapu
aToM HAJPOCHHHHI 2apAiHra JappHil paBHHOIda
0O0FIHNE OVaaa.

* JnekTpoTepanua Jaepuii cHeTeMa — JaBpHI KOHVHHHHT I'pa-
+ ATOM paguycu duK TaceupH. JLageanna eTTH gaep dop.
+ VoHNaHML 3HEprUAcH [lagp — 371eMeHTJIApHHHT aToM AJpOCH 3apd-

IUHUHT VCHIIH 0VHNYA KOHJIAIITaH NOpH30HTAI
KATOp, 3JJeMeHTJIADHHUHT 3JJeKTP0OH KoOH(QHTYpanmug-
napu ns'-gaH ns'np’-raua farapanu. Bupueun naep
VUVH 3ca 1s'-naH 1s°-re raua Varapanm.

Bapua daepaap (OupuHyudar mawlKapu ) ULKOPUlL Memaaadan Oouna-
HUO, uHepm za3 dunaxn myzaitdu.

Jdaneanna THKKacHra (BepTHKAJ) KOMNJalliraH eaKKH3Ta Typyvx 0op,
I'ypyX acocHii (A) pa egarH (B) rypyxuanapnad nbopart. bup rypyxaa Tamgn
3JeKTPOH KaBaTH VIINAII 3JIeMeHTJIap Kolljamrag.

bup paepmaru (uangad VHITA Kapad) sJeMeHTIApHHHT aToM AIpoJa-
PHHEHHT 3apaaH opTHO, 3JeKTPOHIAp Apora 4XIIH TOPTHJIAIHTaHIHTrHIaH
ATOMJAPHHUHT pajHVCH KaTTajamanxd. bup rypyxja ;xKoljalirag 3JeMeHT-
JapHHHT TAIIKH 3JeKTPO0H KABATH VXIIAII, aCOCHIH IrypyXJapia RKopHIaH
macTra Kapad 3JeKTpoH KaBaTJapHHHHT COHH OPTHIODH TvgalId aToM
paguven opranu (20-pacm). HaTtu:xana >JeKTpoHIApPHHUHT AOpora TOPTH-
JINIIH KaMaiing, 3JeMeHTIapHUHAT MeTalll X0ccacH Kyuaanu. BHaxky rypyx
aJeMeHTJapH VUvH OyvHAal VarapHIijap VHYa cesHJIMaiigf.

AToMOaH 3JIeKTPOHHH a*kKpaTHO 0JHINTa KepakJH 3Heprud HoHJIaHWII
JHeprufacH (J) ned atadanu.

Horrasnm HaTH;XKacHIa aToM MycdaT sapdanjJaHraH HoHra alilaHanm:

F+J -9 —¢

* SNIEKTPOH TOPTyBUaHIMK
* OKCHANAHWLL Japaxacy



I II I IV v VI VII VIII

H He
0 o
0,037 0,050

Li Be B C N O F Ne
() O 0o 6 0 o o o
0,152 0,111 0,088 0,077 0,070 0,066 0,064 0,070

51 P 5 Cl Ar

Hn Mg Al
0,186 0,160 0,143 0,117 0,110 0,104 0,000 0,004

K Ca Ga Ge As Se Br Er
__-"'.--_--.'\""-\.

Qo o00000O0
0,231 0,197 0,122 0,122 0,121 0,117 0,114 0,100

20-paem. [lappH# :x:alBanHHHT 1-4 0aBp 3JTeMeHTIADHHHHT
ATOM DAAHVCIADHHHHT Varapumu. AToM pajHycIapH
agrerpeMm Omaam Gepmarag (1A = 107° em)

Hognagnm sHeprudacH (J) 3JeMeHTHHHT oKcUIIAHULL XOCCACUHUH?Z
VIUOBH O0VIM0 TonHIagH (MeTANLI XoccATapHHHAT Tacudn). Mortagum sxep-
rHACH KaHda 03 0VJca, 3JJeMeHTHHHT OKCHIJaHHII XoccacH IIyHYa KV UWiIH
oViIanH. JJIeKTPOHJIAPHHMHT g4pora TOpTHAHMINH 3anmdiamann. by mertamnn
XOoCCAJIADHHHHT Kydaliumura onud Kexand (21-pacMm). I'vpyximapaa a1eMeHT
ATOMJAPHHHHT pajHyvcJapH OPTHIIHIa D0FIHE HOHJIAHHIIL 3HepTrHACH Ka-
Madanu. dapo sapanmapH opTral caliliH aTOMJIAPHHHT pajHyciIapHd JaBpHH
papumIga varapann. Mimyopnii MmeTanaapiaH HHePT rasjaprada 0vViras 0up
IaBpia ;KoJallrad ajJeMeHTJapla A1po 3apaajapH 01jaH TallKH 3JeKTpoH
KapaTiard 3JeKTpPoHJIap COHMHHHT OpTHIINra 00FIHE, VIApHHHT 0Hp- 0H-
pHra TOPTHINHINH Kydadnl, XaMJa aToMJIApHHHHT pajHyciIapd KaMaanm.
IITvara 01HOAH, HOHJIAHHII 3HepruiacH Kamaand, IIIvHEHHAr YUVH JaBpHHHT
OXHpHIA 3JeMeHTJAPDHHHT MeTALIHEK XoccaJlapH KaMagnl, MeTalIMacJaHK
XoccagapHd 3ca optanH (21-pacm).

JIeKTpOoHeHNTpalI aToMIaH 3JeKTpOoH V3HAragaa xXocHa OVIagurad Ka-
THOHHHHT paJHVCH MOC aTOMAaH KHUHK 0Vaanu. JJIeKTpoHeHTpAI aToMra
3JIeKTpoH 0HpHEKKaAHAAa XocHa 0VIrag aHHOHHHHT pajdycH MoC aToMIAaH
kaTtTa 0Viaanu. AcocHil rypyxuanzapia 3JeMeHTHHHI aTOM HOMepH opTra
caliiH aToM pajHyCcH opTajH, MOHJAHHII HeprudAcH 3ca KaMadnH, s Ba
p-3J1eMeHTJIapHHUHT OKCHAJIAaHUII GaoJJINr'd KaMadu.

Onauii MoaJaJapHHHT MeTaJIMAacJaAHE XoecaJapH (A5HHE ATOMHUHAT TAIlIKH
3JIEKTPOH KaBaTura 3JeKTPoH KVIIHUG 0JHII X0cCcacHt) 3JIeKTPOH TOPTYBUAH-
JHE 3HepruAcH 0uUIaH ndogaraHagm.
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21-paem. Hornagum 3HeprHACHEHHT AP0 34pA0Hra 00FIHE VarapHIIH

JIIeRTPOH TOPTYBYAHIHE JHepruAcH (E ) ned, aTomMra 0Hp 3JeRTPOH
KVIIHIHO, MaH(pHH HOHra aljJaHraHda a:xkpajaHd YHKAJHTaH 3HeprudHH
aliTaim:

dte—=IH—E.

JJIeKTPOH TOPTVBUYAHIHE 3TepriudacH 3JeMeHTHHHT OKCHIJaAHKHIN Iocca-
CHHHHT VI40BH 0VaH0 XHcol0JaHagH (MeTalIMac XOCCAJapHHHHT VIYJ0BH).
E_ xanua KatTa 0yica, 3JIeMeHTHHHT OKCH/JIAHMUII X0CCATAPH (MeTAIMACIHE)

aHUE 0unuHanu. [lasp 6VHAHYA 3 IeMeHTHHHT aTOM HOMEDH OPTraH calind E_
opranH, rypvx ovViinua kamMaanu (22-pacm). . M. MeHOeleeEHUHT JaBpHIA

g cl
L ]

3,5-
3.0+ '
25
j L ]

2,0 - 5
Oy Si

®

15

104H . .
4 Ll. Hﬂ }':
0,5~ :UP .
0,0 - B f .
{1 || Be v || Mg Ca
054 @
4 He
-1,{]-‘ E F'T]‘

g

-1.5 —_T T e L a1

0 5 10 15 20 25 30 35 40 45 B0 B85
22-paem. JIeKTPOH TODPTYVEUAHIHK 3HEDPrHACHEHHT S1D0 3apA0HTa 0FIHKIHIH

SIEKTTPOH TOPTY Euaniamue, ol
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23-paeM. ITeMeHTIADHHHET HHCOHH 3JIeKTPMAHGHEIHIH

cHCcTeMacHa 3JeKTPOH TOPTYVBUAHIHK 3HepPrHACH acoCHH rypyxdaiapia
nmacTiaH IKopHra Kapad pa Jappjapja damaaH VHITa Kapad oprann:

JF 15°25°2p°

-
lTGl 132252 p53523p" JIEeKTPOH TODTVEUAHIHE
3[_']31‘ 13225221}53523}754523{31“4}?5 IHEPTHACHHHET 0DTHIIH

N.M.MeHOeleeBHHHI JaBpHI cHCTeMacHOard 3JeMeHTJApHHHI aToM
HOMEPHHHHT 0PTHIIHTA 00FIHE X0JI]a HOHJIAHHII 3HeprudacH .J, 3JIeKTpoH
TOPTYBYAHIHEK dHepIUACHHUHET E_ ¥srapuin cudari ynsMaja sa 23-pacMja
KeJTHpPHJIraH.

lvusma
Maep 6yiinua J, E MEKJopIapH oprain

(Memann xocearapu Kamaadu, Memaimac xocearapi opmadi)

I'rprx 6yiinua J, E. Muxknopaapu ramMaanu (Memalluk xoccarapu op
madu, MeMaIMACAURK X0ccarapu saugpaawa Sournaidu)

Y

InekmpmanPuiaur. INeKTpMaHGUNANNK (X, HHCOHII aJTeKTpMaHGMII-
JINE) — OHp KHMEBHII 3JeMeHT ATOMHUHHHT HEKEHNHUM aATOMHHIHT 3JeKTpO-
HUHH V3Hra TOPTHIN XVCYVCHATH. JJIeKTPMaH(PHHAIHK ATOMHHHI AcCOCHH
KHMEBHIH XoccacH, MOJEKVJIaNard ATOMHHUHI 3JeKTPOHHH V3Hra TODPTHII
X0CCACHMHHHAT COHJIH TABCH(H. IIeKTPMAHQHIIHEKHUHTI HKOPH KHIMATH
rajorerniaap 0MJIaH KVUJIH OKCHOJ0BUYHIapaa (p-aaementaap, F, O, N, Cl),
KVHN KHIMATH (aol MeTaliapia (lrypvXHHHD s-3JeMeHTJIapH) 0Viagm.
SAeKMPMAHPUIIUK MYWYHYAcuHU OupuHryu Ojaud amepurxa KUMErapu
JI.IJonuHar kupurrad. JIHTHHHHMHD 2JeKTpMaHQHILIHTH 1, BoJopodHHEH
sca 2,1. EVOunIHE VsrapvBuaH MeTa/LIAPHHHT 3JeKTpMaH(HIIHTHHHAHT
rkuiimata 1,5—-2,0 opacuga 6Viagn. dIeMeHTJAPpHHHET HHCOHH 3JeKTpMaH-
GHAIHIMHEHAT MIEKaTacH 23-pacMia OepHiarad.
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JIIeMeHTJIADHHUHT HHCOHHA sae kmpMaH QuUiAUK KUIMamUuHU Ouaub, Kum-
éaull 002NAHUWHUK? XYCYCUAMUHU QHUKIAW:2a O0jaadu.

10.

11.

12.

JJIeMeHTJIapHHHT ACOCHII XapaKTepHCcTHKAIADHTa HOH-
JIAHWII 3HePTHACH, 3JIeKTPMAaE(GHUIAINK, 3JeKTPOH TOPTVE-
yaHIuE kupan#. Iy xarranidrigap epijaMHga KHMEeBHH
0OFJIAHUIITHUHAT TYPHHH, MeTa/LIap Ba MeTAIMAacCIApPHHHT
daoIIUTHHEH aHUEJIamra oviaangn.

Oaawid Mogaanap bwunax snemeHT DMpPUKManapy XoCcanapWHUHT AaBPWANNIMHA HUMA
OpKanu aHUKAaHaau?

KaHaai aneMmeHTAap METANA XaMia METANMaCIHUK XOCCanapuH HAaMOEH 3Ta onaju.
KyHuaa KenTupuarad KMMEBKUA 3N1eMEHTNAPHWUHT KaWUCK KaTOpW aTOM pajuycnapuHMHT
opTuum 6YAnua xornawrax: 1) Se, 5, O; 2) Na, Mg, Al; 3) C, B, Be; 4) Ba, Al, Ga?
Kalicu MHepT ras Ba Kawucu 3N1eMeHT MOHWHMHT 3M1eKTPOH KOHQUIypauwacu Kanbuwii
aTOMWHMHI Dapua BaneHT 3nekTponnapuHu 6Ynnb onranga xocun Ojnaawrax sappa-
HWHI 3NEeKTPOH KoHOWrypauuack bunax Bup xmn 6fnagun?

MoHnaHuw 3Hepruacy TywyHUacura Tabpud DepuHr.

INeKTPOH TOPTYBUYaHAWK TylWyHUacura Tabpud Gepunr. [laep ea rypyx, Oyinua atom-
NAPHWUHT 3ASKTPOH TOPTYBUAHAWIM KaHAal yarapagu?

KMMEBWIA 3neMEHTAAPHUHI K2ACK KaTOPW 31eKTPOH TOPTYBUYaHAMKHWHT OpTUILK Ofidnua
xonawraw: 1) O, N, C,B; 2)Si,P,S,Cl; 3)Sb, As,P,N; 4)0Q,5, Se, Te?

EHaku rpynna sAeMeHTNapMHIHT METAINK XOCCaNapy HOKOPUMAaH NacTra kapab KaHaai
Yyarapawu:

Arap znemenTnap bmp Heua BUpKMKMa XOCWA KMACA, OKCUANAHWLIL Aapaxacura bofamk
MOALaNaPHWUHE ACOC Ba KMCNOTa XOCCanapu kaHaaw yarapagu?

BepwaraH MOHNApPHWHI aTOM paguyCcnapWHUHI OPTULLIK TapTubu BViinua xoinawT-
puHr: Ca*, Ar, CI, K*, S*. XKaBOBUHIU3HW TyLLYHTUPKHT.

Xagsanaa 4-4aep 3neMEeHTA3PUHWHT OMPUHUM MOHAGHWLL 3HEPTUACUHWMHI KMAMaTK
bepwiraH. CeneHHWHI MOHAGHWLL SHEPTUACMHWHT KWAMaTUHA aHUKIaHT.

3neMeHTAap ATOM HOMepAapH BupMHUK MOHIAHWLL
SHEPTUACK KK/ MOJIb

rasLIni 21 577
repMaHui 32 762
MWLLIbAK 33 966
ceneH 24
Spons 35 1140
KPWMTOH 6 1350

B3B3y 3NEMEHTNAPHWHT 3NEKTPOH KOHOWIYPaUMACK BepunraH:
a) 2s° 2p°3s°3p°

0) 15°25°2p°3s

B) 15°25°2p°35°3p’

r) 15°2s°2p*

n) 15725°2p°

e) 1522523



Ywby koHdurypauuanap sa aneMeHTNap XoCcanapy Opacuaarv MOCAMKHW TOMMHI
1) meTannapHuHr Kaicu bupwn kmcnopog Gunan 1,5:1 Huchatga Tabcupnawwagn?
2) a) Ba r) snemeHTnap ¢opMynanapuHi aHUKNaHT,
3) 6) Ba B) 3nemeHTnap dopMyNanapuHA aHUKNAHT.
4) AKydTnawraH 3nekTpoH COHNapK Kyn 3nemeHTaap.
5) MeTannuk Xxoccacu HKOpWU 3NEMEHTHWHT.
b) MeTanMacnhik Xoccacu HKOPW INEMEHTHUHT.
13. KyiAnaari xagsania yuvHUM JaBp 3NEeMEeHTAaPUHUHT DMPUHUKM MOHI3PWLL 3HEPTMACK

AH, . (1KCK/monb ) Bepunran:
2nemeHt | Na Mg Al Si P S Cl Ar
AH, 494 736 577 786 1060 | 1000 | 1260 | 1520

A) paep 6Jinua IHEPrMAHWHT YMYMUWIA J3rapuil KOHYHUATUHW TYLIYHTWUDWHT,

B) amtOMUHWAHWUHT MOHAZHMWLL 3HEPTUACK MArHWIHWHI 3HEPIMACKIa KaparaHjia Huma
YUYH NacT 3KaHAUTAHW TYLYHTUPWHS,;

B) aproHHWHT MOHAZHWLL SHEPTUACUHWUHT HUMa YUYH KaTTa axaMUATIa 3ra 3KaHANTMHM
TYLUYHTHUPWHT;

[) KANWHHWHT MOTAaHWLL SHEPTUACUHWMHT KMAMaTUHKW TaXMWUH KWIWHT.

8-§. BHAPHKMAJIAPHUHT KHCJIOTA-ACOCJIHA
XOCCAJIAPUHHUHT JABPJIAPJTA BA TYPYXJIAPIA
Y3TAPHUININ KOHYHUATJIAPH

Onnui MoofalapHHHD XoccajJapH 3JIeMeHT- byryHru gapcaa:
JapHHHT JaBpHH :Kajpajgjard VpHHra 00FIHE * KUMBBUIA 3nEMEHTAAD
KaHTal Varapanu? 3JeMeHTJIAD IIAPTIH PABHIINA OKCWANAGPUHWHT, M-
MEeTAJIAp Ba MeTaiaMaciaapra oviamganu. Metas- POKCMANSPUHAHT B3
Japra IKOPH HMCCHKJIMEK VTHA3VBUAHINE OHJIAH BOAOPOANM BupMKMa-

o JAaPHWHT KNCAOTanK-
3JIEKTD VIKa3VBEUAHINE, MeTAILIHE AITHPOKJINIH, SCOCY, OKCUANOBUM —
3THJIVEBUYAHJIHINATH, ACCHJIaHHII Kadu QH3IHK XV- KaWTapyBUWIMK XOC-
CYCHATIAD XOC. CAflapiibia AaBp.ia Ty~

e py%, BYAnua Yrapuwm
Enmeruil xoccacl TOMOHHIAH MeTAaLIap OK-

KOHYHWATAApUHW Kypub
CHOJOBYHM XHcobaaHani, OKCH Ba THAPOKCHIJIAD- UMKAMMS |

ra aCa acoc occCajdapi MOC.

MeTtanMacaap MypT, COUHMJYBUYaH 0¥iaanm, Tasnu cy3nap
HCCHEJIHE Ba 3JIEKTD TOKHMHH €MOH VTHKazalH.

Metanimaciaapra OKCHAJAHMWII, OKCHAH Ba TH- * ACOCaN XOCcacu
IpoKCcHAJapHra 3ca KIcJoTa XoccacH Moc. [lasp * Kucnotanu xoccacu
0Viiua yannad VHITa Kapad aToM AIpoCHHHHT 3a- * Okcuanap Ba rvapok-

paAny opTHd, 3IEKTPOHJAD AOpora AXIIH TOPTHI- Cradiag

FaHJInTH cadadar 3J1eMeHTJIapHHHT MeTaAIMAaCIHE

XoccacHd opTtand. I'vpvx 0ViHda HOEKOPIIAH IacTra Kapad MeTallHK XoccacH
opTani, cabadl TAIIKHK 3JeKTPOHIAD ApoTa HOYODP TOPTHIANH. JIeMeHT-
Jap 0HpHUEMATAPDHHHHTI KHCJI0TA — acoCJH XoCCAJApHHHHT I'VDYVX Ba JaBp
0VIHHYa VarapHil KOHVHHATJIAPHHE KVpHO YHKaAMH3.




Arap 31eMeHTHHHI OKCHAJAHHII japakacH KHUYHK 0vViaca (+1 exn +2),
MacajlaH HaTpul rajpokcugart Na—0—H Na—O0O Gormammmu O—H
DoFJIaHHMIONTa Kaparapja sand, INIVHHHET VUVH OoraaHum vamiaagum. Iy
cadadgag 0HpHEMA acoc X0ocCCAacHHH KypcaTanH.

Arap sIeMeHTHHHTI OKCHAJAHHII JapakacH HKopH O0Viaca (+5-gan
+7-rada), vHIA 3J1eMeHT — KHciaopon OornaEnmHr O—H OormaEnmunasn
MycTaxkaMm O0VJaagH, 0HpHKMAa 3ca KHCJI0TA X0CCACHHH HAMOEH 3TajH
(17-:xaneam).

1T-madsan
BupuxMaIapHHEr KHEJI0TA-ACOCTH I0CCATAPH

JIeMeHTHHHT OKECHI-
JIaHHIT Japa:xacH

+1 ega+2 |43 pa+4 +5, +6, +7

. aMdoTep DHPHE-
Excroranrn scocan SCOCIIAD KHCI0TAIAD
MATADH

MeTanmacrapHHHET Xap KaHCH 0K-
CHAJAHHINI Japa:XacHiard rHApoE-
cHAJapH $aKaAT KHCIOTA TY3anH

La**, Bi*4, |Zn™, Be**, Sn™,

B‘:’, ] 1 a a
VIADASH TAIIKADH | s Ph*2, Ge*

OxcHunmaguIn gapasganaps +3 ea +4 0Varag 0HpHEMAaIap XaM KHCJI0TATH
XaM acocJH Xoccara sra 0vVamd, amdoTep 0Viaanu. KuMerHl peaknIHAHHHT
JopHIIHra Kapad (XapaxaTiagHanurad MoOJaHHHT TadHaTHra 00FIHK) KIHC-
JOTAIH eKH ACOCJH X0CCAHH HAMOEH 3Tanu. bupor mana 0V 3JeMeHTJIAp-
HUHT OKCHIJIAHWIN fapaskanapu Zn™-, Be™, Sn™, Pb™*, Ge™ (+2) 0¥ n1ca xam
dupHKManapu aMdoTep XVCVCHATIA 3T4.

Haep 0ViiHua uyamnjaH VHITa Kapad 3JIeMeHTHHHT HOKODH OKCHIJIaHWII
napaKacHHHUHT KHIMATH 0pTanH, IV cadadin VIApHHHET MeTAJIMACIHE Ba
KHCJI0TAIHN Xoccanapy Kvuadan. I'vpyx oViiHua WKOPHIAH [IacTra aToM pa-
NUVCH 0opTHINM cadadiu MeTalLIHE Ba acoc Xoccanapu Kvuaanu (24 pacm).
MeTtanauk fveyveHdaTH @paHnHiiga, VEIaH CVHD Ie3Hina aKK0JI KVpHHAOLH,
MeTAIMACINE XoccacH 3ca ¢Topla, VHIAH KelHH KHCJI0polja ce3lIann.

AcocHH Irvpyvx 3JeMeHTJAPH (HHepT TrasjaplaH TamkapH) 8 THI KHCJ0-
ponsH OHpHKMAJIAD, OKCHAJAD X0CHIJ KWIani. ¥ JapHHHT VMYMHH dopMy-
JacH JaBpHII :KajBajaja Xap 'YPYXHHHET DacTKH KHCMHJa 3JeMeHTJapHHHAT
OKCHAJMAHHUIN JapasKacHHHHT YCHINH 0yViinda xoimamrad: 3,0, 30, 9,0,,
20,, 9,0,, 90,, 9,0_, 90, (9 — my rypyx sneMeHTH).

Bwnacuamn?

MoananapHEHEr MoJeKvIanapyu abanguii sMac, MIVEHHET VUVH MoAAamap xam adanui
ovamaian. bupox atomaapu afanguii. BHaEHAEr Xap KAaHCHMH3IOAH JHHOZABDJIAD 3DAcCHIA
6VAram aToMISp TOMMLIHIIH MYMKHH.

IV rypyXHHHT acocHH I'vpyXjaapHiaH 0omnad saeMeHTIap 4 XHI rascH-
MOH BOJOPOIAJH OHMPHEMANIApD X0CHI KIIani. ¥ JapHHHT VMYMHHI opMy.IacH:
oH,, 9H,, H,9, H9. Bogopoanu d0HpHKMATApHUHT GOPMYIATADH ACOCHMH
TVPVX 3JeMeHTIAPHHHHAT ITacKH KHCMHIA K0oIJIAINTaH Ba IIV 3JeMeHT.JIap-
rarmHa xoc.

43



EHaKY rypyXJIapHUHT d-31eMeHTIapH YarapyEuaH OKCHITAHUIT Japaska-
CHHH KEVpPCATHIITra MOHKJI., ¥ Aap 0HpHEMAJIAPHHEHHHT cH(AaTH 3JeMeHTHHHT
OKCHOJAHWII JapaskacHura 0orauK. Arap sneMeHTra 01p Heua 0KCHIJIaHHIN
napasgacH Xoc 0VJca, VHHHT KVHH 0KCHAJaHHII JapaskacHiard 0HpHEKMA-
JIapH acoc, KODPH OKCHAJIAHWIN fapaskacuari KMCjIoTa, 0pallK oKCcHIa-
HHII JapasxacHiard 0HpHEMaTIaAp KVOHHYA aMdoTep XoccaHHM KypcaTanm.
Macanan, xpoMra +2, +3, +6 ogcHIIAHHOLI JapaskagapH Xoc, IOVHIA MOC
paBHIINA VHHHT OKCHAJAPHHWHT TaBCcHG}pM:

Crt) Cr 0, L0,
AC0 CIIH E_"'fI[I]'I]-TE];I FHCIOTATIH

AcocHII Ba €HAKH TYDPVX 3JeMeHTJIAPHHHHD Xoccalaplia adHda Qapkg
0ViIany. ¥ MyYMHI ZoccacH 3ca VIAPDHHHT EOPH OKcHAJApH 0MJIaH rHAPOK-
CHOJAPHHHHTI YMYMHI (hopMyJIacH.

Hemar I—III rypyxX sjdeMeHTJApUHHHI HWKOPH oKcHAJapHu (fopaaH

domka) 0MIag ruapookcHnIapura acoc, IV—VII rypvx sJdeMeHTIapHHHHAT

OHpHEMAJIAPHTa KHCI0Ta XoccacH moc (18-:xanean).
18-madsan

JIeMeHTJIAPHHHAT RHEJI0POITIH (HPHEMAJIAPHHEHHET (opMyIaIapH
fnaaH N oJATAHHIIH (0KRCHIJAPH EA THIPORCHIJAPH)

Typyx I I 111 IV v VI | VI

Oxopn oxempmmuer | 5.5, |nug  [gsp. [3~0, [970  |3+0. |3
VYMYMHH QODMYJIACH . £

2 3 2 k4

Tﬂz

I-'.ll

I'moporcHaHHEAHAT
YTMYMHHE GOpMYJIaCH

30H  3(0H), |3(0H), |H,30, |H30. |H,30, |H30

¥ kS E 2 4 4

I'mapoxcHIHHEHHD

Acocaap Kucrotanap
JeJqTHIADH

AcocHH TypyvxX 3JeMeHTJAPHHHWHT BOJOPOAIH OHPHEMAIAPHHHHD dop-
MyJIaIapH 6MaaH arperat xoxati 19-:xanepamga Oepuiaras.

19-swadsan

JIeMeHTIAPHHAT E0J0POIaH OHPHEMAITAPHHHHET (JopMYIATapH EA ArPEeraT XoJaTH

I'vpvx IA IA IIT A IV A VA VIA VII A
T'mnpunawar dopmyaaca | 9H JH, JH, JH, H.3 H3
Arperar xomartu FatTux lazecnmon

AToM TY3HIHIIH TeopHACH 3JeMeHTJAD XO0CCAJIApPpHHHHT JaBpHH
VarapHumIH KOHVHHATHHH TVIOVHTHpPanHu. AToM g1poJapH 3apAaqHHHHT
1 nag 18 raya VcHIIH AaTOMHHMHT TAIIKH 3JeKTPOH TY3HIHNIIHHUHT JAaBpHHA
TAKPOPJAHHIIHHEH 03ara KelTHpagH.

JIeMeHTJIapHIHT X0CCacH 3Ca, ACOCAH, TAIIKHY 3JIeKTPOH KAaBATHIATH IAaB-
PHII TYpOa TakpopJaaHnl Typailra 3JeKTPoHJIap COHH 0MJIaH aHHKJIaHaOH.
Ilappuii KOHYHHHHT QU3UK MOXHATH XaM IOIYVHIA.

49



JIeMeHTJIAD Ba VJap 0HPHEMAJIADHHHHHT oCCAJIApH
ATOM ApOoCH 3apAJHHHHI VCHINHWra JaBpHil paBRHIIAa
dorauE Oviaanu. Mertanmap pa MeTarMacIapHHHT XO0CCa-
JapHd VJIAPHHHT 3JJeKTpPpOH TV3HIHINNTa, KHMEBHH Joria-
HHUIIIH TYPHUra 00FIHE,.

Iaep 0Viinua gangag VHITA Kapald 3JJeMeHTHHHET EOPH
OKCHOJAHHINI JapasKacHHHHT KHIIMATH opTagH, Iy cadao-
JI1 VIapHHUHT MeTaJIMACIHE Ba KHCIOTAIH IocCAJapH KVdUadnH Ba OKCHIA-
JaHHII X0CCACH 0pTAlH.

I'vpyxmnapna oKopHAH ODacTra Kapald 3JeMeHTJIADHHHT MeTANLIHE X0C-
cajlapHd Kyuaimd, acocJaH XO0CCANIapH opTanm.

I—III rypvx 31eMeHTJIAPHHEHIHAT IKOPH oKcHAIapH (fopaaH domka) 01IaH
ruapokcHaiaapura acoc, IV—VII rypyx 3neMeHTIapHHHHAT OHpHUKMAIapHTa
KHCJI0Ta XoccalapH Xoc.

S

L]
N/

. [laBp Ba rypyx Oyinua anemMeHTAapHMHI METAAIMK XOCCanapw KaHaan yarapaam?

[asp Ba rypyx DyiMua MeTanMacnnK Xoccanapw KaHaan ysrapagm?

-, p-, d-, f-3nemenTnap geraHumMms Huma? VKkuta MUCon KemTyupuHT.

[aspwii xaasanaarv JpHu Gyivua 301eMEHTHW aHWKNAHT

a) 3-aasp , IV acocuia rypyx;

3) 4-gasp, Il KywmmMmua rypyx

6) 5-gaep , VIl acocuid rypyx.

5. Atom Homepnap: 6, 18, 22, 35, 46, 80 6fnrad KMEBWIA 3NeMeTAAPHW KaRCK AaBp, KalkcK
KaTop, Kancy rypyxaa XXonnalraHnHm aHuKiaHxr.

6. MeTtannmk xocacw oKoOpW Oynrad 3NeMeHTHW aHUKNaHn

PN

a) 3-Aaepaa; 6) 5-paepas; B) | rypyxaa; r) Il rypyxaa.
7. MeTanmacamk xoccacw OKOpK OYaraH 3neMeHTHM aHUKIaHT:
a) 2-AaBpaa; 6) 4-paepaa; B) V rypyxaa; r} VIl rypyxaa.

8. bupukmanaphwHr H 50, Ba H,5e0 ; Fe(OH), Ba Fe(OH), kucnotanu-acocnu xoccana-
PWUHW CONMMLUITUPKHT,
9. | rypyx 3neMeHTM KaNWAHWMHN, Y XOCWUA KWNaaurad oaavii Moaaa BuMnad YHUHI OKCK-
AWHWUHT OU3KEK, KWUMEBWH XOoCccanapyHKY MOoaanaHr.
10. IV rypyx 3nemeHT repmadnid BrunaH YHMHI OKCUAMHWHI XOCCacuHK Yiinab kypuHr.

9-§. 9JIEMEHT.JIAP BHPHEMAJIAPUHHHT ORCHIJIAHMWIII-
KAVWTAPHJIHNII XOCCAJAPHHH JJABP BA I'VPYX BYHHUYA
V3rAPHII KOHYHHATJIAPH

N.1M.MerneneeBHHIHT JaBPpHI KaQBaIHJard Xap Kagjai 3JIeMeHTHH TaB-
cudaad, VHHEDI MYXHM OapaMeTpJapHHH aHHEKJAMH oJaMH3. ¥ HH KaIbOHH
Ea OpOMHHMHI MHcoJIHJa KVpHd ungamus (20-:xanean).

MoagganapHHHT XoccajJapHd VJIAPDHHHT TY3HJIHIINra O00FIHEK 3KaH-
JIATH Ma®savM. Metan pa MeTalMacIap aATOMJIApH TAIIKH 3JeKTpPOH
KaBaTJAPHHHHT TV3HJIHINIH (0MJIaH B4 BANEHTIHE 31eKTDPOHJIADHHHUHT COHH
dmnnag daprragani. MeTanmapHHHTD TAIIKH 2HepreTHE IIoFfoHacHna 1 naH
3 rada 3JeKTpoH 0Viaagu. Mertanmrapaard KHEMeBHH 00oFIaHHIO TYPH — Me-
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Taa dormaHnml. MeTalMac aToMJIaApHHEIHT TAIIKKI
3JIeKTPOH HIOFOHACHA VUTaJaH caKKHaTarada
3JIeKTpoH OVianm. Metammacnap — ogaui moJg-
nagapra KyTicHs KOBAJeHT KHMeBHI JoFIaHNII
TAAJLIVKJIN, ATOM TV3HJIHIIH 3JIeMeHTJap 1occa-
JIApHHHHAT VarapHuil KOEHVHEHATIAPHHN 0elrniali-
IH: JaBpja danjaH VHITA Kapad MeTalLIHK Xo0C-
cacH 3andJIamnud, MeTAJIMACIHEK X0CCACH OpTajH;
ACOCHI TYpPVXJapJa aToM HOMepPH opTraH caiiH

byryHru papcaa:

* SnemenTnap bupukma-

NAPWHWHT OKCHANAHMLL
-KaWTapuamw
XOCCANapWHWHT JaBp Ba
rypyx DyAnua §arapuwm
KOHYHWATAZPMHM
TYLIYHAMW3;

KMMEBWMIA #aaBaNaaru
VpHW Oyinua yYHUHT

BUpMKManapyUHUHT
XOCCaNapWHN TaXMUWH-
NaWHK YpraHamums.

MeTAJJIHK Xoccacl opTanl, MeTaaMacjaap xoccacH
KamMadgnn. MeTaan aToMIapH BaJeHT 3JeKTDOH-
JapHHH o0coH Oepud KaTHOHJapra, MeTaIMac
ATOMJIADH AKCHHUA 3JeKTPOHJIaApHH 0UPHKTHPHD
AaHHOHJapTra alflJaENnmIy 01JIaH HdojaraHgani.

ATOMIAPDHHHHT 3JeKTPOHIAPHH OepHIO eKH
KVIIHG OJIHII XoCccAIapH 0Hp Heda BasuATIaApra
DOFIIE:

* AP0 3apAQHHHHD KHIIMaTHra

* aTOM pajHyCcHra

* ATOMJIADHHHT HOHJAHHIN 3HeprudcH 0HJIaH
3JIeKTPOH TOPTVBUAHJIHMTHTA.

MeTtanmap ea MeTAIMACIAPHUHT 0V TacudaapHnga agda dapy dop. Me-
TAJAJ aToMJIapH 0HMJIaH COJHIITHpraHja MeTalMacJIapHHHI aToM pajHycH
KHUYHE 0Vaanu. Meraaa aToMiIapHra Kaparasja MeTajJIMac aToOMJIapHHHHT
HOHJAHHII 3HeprHdcH 0HJIaH 3JJeKTp VTKasyVBUaHJAHTH IoKopH. Metanmac-
JAPHUHT HHCOHMH 3JeKTpMaHQUIINTH KaTTa, MeTalJapHHHT 3JeKTpMaH-
(HUAIUrH 3ca MeTaaMacaap 0MJaH cOJHIITHPragla KHUHK KHHMaTH 0HIaH
Honanagany (aaekTpMaHPHIIHEK mKaidacH). Iy cafaban, cakkx#aTa Jo-
MHH ns'np® 3JeKTp KOHQUIrypanHACHHH TAMOMJIAIN YUYVH MeTajaMacjap
3JeKTPOHJAPHH KVIIHII XoccacHra sra. [laepiapia danjgaH VHITa Kapabd
04N MOAOAJApPpHHHT KaHTapHIHII XoccajJapHd KaMaimnd, oKcHAJaHHII
XoccacH opTagHr. AcCoCHI Irvpyxiapia 3JeMeHTHHHI aTOM HOMepH opTraH
calfiiiH MeTaIMacJIapHHHAT 0KCHIJaHHII XoccacH s3andaamnd, MeTalIapHIHT
KalTapHIHII XoccacH opTtanH (24-pacMm).

ErmerHnii peaknuarapia 3JeKTpoHIap, 0JaTia, 3JeKTpMaHGHHINTH
03 aToMIaH 3JeKTpMaHGHUIINTH KaTTa aToMra Kapad XapakaTJIaHHIIHHHA
onaaMiz. Iy cadabiam MeTallap KHMEBHH peaxnHAIapia KalTapHIHII
X0CCACHHH KypcaTanmu:

Mg® + 0] = 2Mg™07*
@TopaaH GoIIKA MeTajaIMacaap XaM OKCHAJAHHWIN, XaM KalTapHJHIn

X0CCaAHHN HaMOEH JTanii.
A) H! + 8= H'S™
B) §° + 0 = $740;*

* MeTan

* Metanmac
* OrkcranaHuLL
* KaWTapuanw

S — OKCHJIAaHWII,
5 — KadTapHJIHII



/'

07
&

HadTapvEYaEIHE Ba MeTan
TOCCACH OPTAalH

{}REHHJIHH_HD] BEa MeTAJIMACTIHE
Z0CCACH 0DTEIH

aura PY BMAHJHE BAa MOTAJLID
HOOCCOACH OpTaiau

<

24-paem. JIeMeHTIADHHHT IOCCAIADHHEHEH VaTapHIOIH

MeTanMacaapHHHET OKCHIJAHUII-KANTApUIIHIN X0CCAJIADHHUHT V3rapu-
IIHHH KajJaui OpoMHIH 0HMJIaH XJOp OpacHIard peaknHdAfaH KypHIra 0v-
adanu (24-pacm).

2KBr* + Cl° = 2KCI" + Br?

XJIOpHHHT OKCHAJAHHII XoccacH OpoMIaH OKOPH OVIranIdrH Tvdaii-
I, YHH TY3HHHUHT TAPKHOHOAH cHKHO YHKapanl. KUMeBHH sJIeMeHT.IAp-
HHHT JaBpHH XKaJpalnHHA (GoHnaraHmd, viaapra toc oJJHH MoIjalapHHHT,
MYypakkad MogJalapHHHT OKCHAJAPHHH, VJapra MoC THIAPOKCHAJIApHHH,
MIVHHHTIEK VUVBYaH BOoJOpOoaIH OHPHKMAIAPHMHHHAT X0CCAIapHHENA TaXMHH
KHIumra oviagd. by xansnuil 0HMiaad OpoMHHHI MHCcOJIHIJa Kapad 49uH-
Kamnang (20-:xanean).

20-xadsan
Kaasumii 6uaam GpoM 3IMeHTIAPHHEHHHET TARCH(H

XoccanapH Ransnui Ca Bpom Br
1 2 3
1. Naepun cucremanarn | AtoMaeix Homepn — 20, AToMm HoMepn — 33,
VDHH A = 40, 4-garra pazp, A = 80, 4-garra naep,
II rypvx, acocH rypyxua VII(17) rypyx, acocHit
Trypyxda
2. AToM TYSHIHINH: i1Ca (20p~ 20n")202 “'Br (35p~ 45n")352

a) aToM TapKHIH

6) Bop nmarpamma- 2eR3ERE2E 2e8€l18e Ve
CH, 3IeKTDOHJIADHHHAT
MOFOHATADPra TApaTHINH
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1 2 3
E) JIeKTpoH KoEGH- 44 43* 4p°
PYPANHACH 3JeKTPOH
dopMyIaACH
') 3IeKTpOH rpadHEIH [
dopMyIaACH Ca 157257903572 p 4" Br 15*2s°2p'3:%3pF3d"4s*4p°
A s AN e
3§ 5 2 1 FER S I-ﬂr-ﬂ
/) 7)) =

e

3. JIeMeHTHHHT
IVCVCHATH

Ca — mmropHi-ep MeTanH,
S-3JeMeHT

Br — ramoren, meranMac,
P-3TEeMeHT

Kropn oxcHamagHm + 2 +7
napaxacH

HEv#n okcHaaamHm 0 -1
napaxacH

4. Dxopu okenawaner, | Cal Br,0_
THIPOKCHIHHNAHT. Ca(OH), HBr0,
Tvauuuar dopMyIacH CaBr, NaBr0

3. YuvEUaH BOJODPOAJIH
OHpHEMATIAD

Yuveuan sonoponnH OHpHEMA
xocHI KuaMaunu. 'mnpunn
CaH, xarTEk

HBr xuciaora

6. JreMeHTHHHT OAaEp EA
rYDPYVX 0VHNYA KVIITHH 3J1e-
MeHTJap 0HMIaH COJIHII-
THPMA APaAKTeDHCTHKACH

BansnHEAHEWHEr MeTal XZocCCacH
MATHHH B MOJLIHHTS KaparaHga
WKODH, Kaaluid 0HIaH CcTpOH-
NHHNSH IacT

BpoMHEHEr MetamIMacIHK
IocCcacH HoJ, CejleH, KPHII-
TOHTa KApPAaraHEjs HEKODH,
0HpOK TJODPOAH IacT

EuMerHuil 3aeMeHTJAD JaBpHi xagealnHEHN doinanadgud, xXap Kaggail
3JeMeHT OHJIaH VHHHr OHDHEMAIADHHHN aHHKJIAIMTra 0VJIami, MacalaH:

Homasaym X snemenTd XH, Bofopo 6HpHUMACHHNA Ty3a0H. ¥ HHHT IOKODH
OKCHIHIATH KHCJI0POJHHHI Macca VIVIOH 33.3% . by KaHgail adeMeHT?

Eunmvu: 91eMeHTHHHT BOJOPOAIH OHPHEMACHHHHD dopMyJIacHOaH
XH,, YHUHT OKCHIHHHHAT dopmynacH X0, sKaHTUrd MabayM. OxKcuanaru
KHCJIOPOAHHHT Macca viavina 33,3% . [Ipomopnua tysamms.

32 — 53,3%,
x — 46,7% x,

32 - 46,7

X~ "53,3

= 28,

x 3JeMeHTHHHHI MaccacHd — 28, 0V — KpeMHHH 3JeMeHTH.

! .M. MexneneeEHHHTr 3JeMeHTJIADH IZO0OCCANADH IAKHIATH TAIMHHIADHHH
COMHINTHPHHET. ¥ HHHT TAIMHHIADHHHHT SHHKJIHTH HHMA& VUVH DKOPH O0Vagm?
CababuEn TVIOVHTHDHHT.
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¢ 3amomasmi mIMEDET wryveaapH, [1.H. Meageneer ourag sEraIdy TalHATHHET CHpPJIA-
PHHH TYIIVHHIITA épjaM (epHINHHH HKCAK Japaskaja TacoHEIadnH. J|aepHid KoHVH aToM
TYSHIHIIHEHE AHEHEKJIAINra HYJT ougH. [[appHil KOHVHra acocaaHH( OJHMISAD IZOCCAIADH
OJOHHIAH MABIVM 0VAraE SHIH MOJIAJaDHH OJHITHE, 0YDYVH HOMABIVM 0VAraH 3 1eMeHT-
HH 0UHINHH, SHIH 3JeMeHTIapHH CHHTe3JAIlHH AMAJIrd OMMHPHINMoEAS. J|aEpHH KOHVH
OJHMIAPra KOHHOTAA, KVEIIHHHT B4 NIAVIISDHHEHT HUHJArH KHMEEHH 3/IeMeHTIapHHHT
maiigo 0VIHINH, YIADHHHET TOCCAJNADH XAKHIA TAIMHH KHJIHINTa HMEOH Oepam.

Narpuil KOHYH TAOHATHHHT 00BeKTHE KOHVHISADHHHHT GHPH. ¥ O0JaMHHHET MATEDHAT
IKAHIHTHHH, YHHHET JHDJIHTHHH BA DHEOHJIAHHINHHEHA KVpcaTiH. bapua smemMenTaap vaapo
fornuE OVIanH. ¥ IaDHHHET Xap KAHCHCHHHHT IO0CCACH ATOHA KOHVHHATrAa O0VHCYHAIH.

FooyveeEer Kennd uHKHIDH TA0HATHHHr CHPJIADHHH TYINVHHINHHHED, 0JAMHH TaHHD
OHIHINIHHHET YerapacH HVE SKAHHHH KYDCATAIH. JAMOHABHH NABDHH KOHYH HADOKHHHT
ACOCHH EOCHTACH. ¥ MALIVM OHp Japaskansa KHMEHHHTr, 0HOIOTHAHHHT, Ie0oJ0rHAHHHT,
ACTPOHOMHAHHHET, ATOM B3 A0p0 DHIHKSCHHHHT, KHMe TeIHOJO0THACHHNHET, MeTaLIVPIHA-
HHHI, MEIHIHHAHHAT, B4 X.K. DHEOKIAHHIIHTA V3 XHCCACHHH KVIILIH.

Narpuil KOHVH KVILIATAH TA0HATIIVHOCIHK HIMIADHHHHT TAIMHHIADHTA HVI KVpca-
TANHraH epyF KJIAV3iald THIMAaT KVDCATanmH.

MNaepu# KoEVYEASH doHaaTaEnd, OHEMISD STOM TYIHIHIIHHEH, 3IeMeHTIApHHHT OHD-
0HpHra ANAAHHOIHHHE AHEEASH oxann. 1955 Anam amepmranur duzux I'.Cubopr ouram
101 snmemenT MamIxyp oIHMHHHET XypMmartura “meEnenceernit’ Md pebd aTannn.

FErvmeérns ra dHIEK HIIaHHOLIS) HATHKACHIA 3HEDIHAHHHT AHTH KYWYIH TVDH ATOM
3HEePTHACH H03ara KelniH. by 3HeprHaEH TVFpH doHiamaHs GHIHIOI, 0JaMra :RYIa KaTTa
doiiga KeaTHpanH. JlekHHE YHEHIAH TVFDH GoHIATAHA 0IMACA, KATTA 0aTIapTa 0THE KeIanm.
YEra Hoosmaauar Haracakw ea X HpocaMa maxapaapHnars AQpoEHHA mopriaam, YepHodnas
AJ3C unaru cogup Gvaram damorar sa Cemell A0pOEHH CHHOE MAHNOHHHHHT KaTacTpoduk
orHfaTaapH Ba “@yrycumal” AICuparu damoxaranm sasmar (2011) mucon 6Vaann.

KuMerHii s1eMeHTIap AABPHE HaABaaH 0HJIaH aToM
!'— ) . TY3WJHINHIa acocjiaHub, Xap KaHOal 3JileMeHT Ba YHHHT
{\ . 0OHpHKMajIapHHHHT X0CCACHHH TaXMHH KHaumra 0yiangn.

Naepaapna gangaH VHITA Kapad oqaHi MoJOaIapHHHET

KauTAPYRUYNIHK X0CCACH KaMalnd, OKCHIJTOBUMIHEK Xo0C-

cacH Kyvuafgnu. AcocHH TyvpyxXJjapia 3JeMeHTHHHI aToM

HOMEpPH 0PTraH caliiH MeTAJIMAaCIAPHHHET 0KCHIJ0EYMINK X0CcCcacH KaMaiind,
MeTANIAPHHUHT KAlTapVBUaAHINEK X0CCACH OpTAalH.

KEunMespuil 3JeMeHTIAp JaBpHH :xajpanngad QoiiganaHud, 3JIeMeHT
ATOMJIADHHHUHT TY3HIHIMMHWHH TaBcHdIamra 0Vianu, viapra Ioc o4nHn
MOJNAJAPHHHT, MYpaKkad MoJJa OKCHAJApHHHHT Ba THAPOKCHIapHHHUHT,
IIVHHHTIEK VUVEYaH BoJOopod Il OHPHKMAIADHHNHT X0CCAJIapHHHA TaXMHH
KHaumra dvViaagM.

9 1. AToMm HOoMepnapw Bepuarad snemeHTrapHu Tascudnaw (naparpadaa KenTupura
pexa Giinua):
a) N217 xnop; a) N226 Temup; 6) N234 cenen; B) N213 anoMUHKEA.

2. Homabaym 3nemeHTHUHI TALKKW 3AEKTPoH KoHDurypauwack: 452345, Kanaai anemedT
IKAHWHW, YHWUHT HOKOPW OKCWUAWHWHI, TMAPOKCWUAWHWHI QOpMynanapuHM, MyMKWUH
GynraH okcMAnaHWL JapaxanapuHi KjpCatuHr.

*3. Homabaym X anemeHTWHWHT xnopuay, 20°C-aa cyroknuk, xnopug cys bunaH Tab-
cvpnawwmb, ok paHran By XoCun KUnaau Ba 3pMTMa KWCNoTa XOCCAacMHM KypcaTagu.
SNEeMEHTHW aHWKNaHT.
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*4,

*5.

a) HoMabaym X 3neMeHTU KaHaal rypyxaa xoinawrad: |, Il &kn V7

6) X bunaH cye opackaa bopaguraH peakuMAHWHT TYPKU KaHaaiA.

B) X cyB HWnaH Tabcupnalradaa xocun BYarad ok paHraM DyFHUHE XONaTv KaHaan?
Homabaym Y snemeHTH CyBAa 3pwidanrad KatTUK OKCWMA XOCWA Kunagu. 3puTMma

oH = 10.

a) HoMmawaym ¥ anemeHTH Kalcu rypyxaa xonnawran: |, V éxu VII?

6) ¥ okcuawn Bunan cye opacuaa bopaguraH peakuMAHWHT Typu KaHgaln? Peakuws
TYPUHKM UM3ma DrnaH yMyMuiA Tap34a KypcaTuHr;

B) pH =10 geraHu HuMaHu bungupagn? TyWyHTUPWMHL. IpuTmagary OH MoHAaPUHKMHT
COHWMHM XMcobnaHr.

Xo3uMpru Baktaa atom HoMmepnapu 119 sa 120 3nemeHThap ounnui apagacuaa. by
INEMEHTAZPHUHT TYPT GU3UK Ba KWMEBWIA XOCCACUHW TaXMUH KMAWHT,

JNEMEHTHUHT HOKOPWU OKCUAWHMHI ¢opmynacu RO, Boaopoanu bupukmacuaarm
BOAOPOAHWHI Macca YAyl 3ca 25%. IneMeHTHY aHUKNaHr,

. |

Kyém raprnénaarn saeMeHTIAD

Bonopon

leauni

Kucaopon

. ¥raepon

Temup

S | | [ RO | =

Heon

-1

. Azot

. Kpemuaun

0.

Margni

10. OaruarYyrpT




KUMEBUUN BOFNTAHULL

10-§. KOBAJIEHT BOFJIAHHWIN

byryHru gapcpa: KRuMEBHiI 00FIaHHNII — AJT0XHA ATOMIAPHH MY-
W7 R - S—— parkad cucTeMasIapra (MoJeKyJaiap, KpHCTaLIap
XOCHA B ANWNHY, BAa X.K.) OHPHKTHpPaIWrad 3JeKTPOCTATHK Tab-
anMallvesill  Ba AOHOP cupJaantini. KUMEBH#A 00FTaHUNTHUHT TY3MIHINH

— dKUENTOP MEXaHWEM-

NlapUHK KjPUG UMKAMMS. Va-Yaunad dopajuraH :XapaéH Ba Xap JOHM 3Hep-

ruda a;xpannd TvpanH, cadadl MoJdeKVJIAHHHL
(ekm OoImIKa KEVIO ATOMJIH CHCTEeMAaHHHI) TVIHE

TasiHu cjanap JHEPTHACH VHH X0CHJ KHJITaH aJloXHa aToMJap
IHEPrHAJApHHHHAT HHFHHANCHIAH KaMaup. Kume-
s ANMALLWLLE MEXAHUIMM BHII 0OFJIAHHOIHHUHAT X0CcHJI OVIHINUHHHAT acoCHH
+ [IOHOp-aKUenTop cababum myHDa. KuMeruili 0ofIaHHIOHHHT TVPT
MEXAHUZMM TYPH MAaBXYVI! UOHJLU, KOBAJEHM, Memaan Ba

* Kytbaum koBaneHT sodopod.
BofnaHmu KopameHT 0oFJaHHII ATOMJAPHHHHI RV)T-
* Kytbcus koBaneHT JalmIMAraH BaJIeHTJIH 3JeKTPOHJIapHHHHAT VMVMHIH
. Eﬁ?;ﬁ:m RYDTH opKRaIH XocHI 0y a1anurad dormaHumi. Ko-

BAJIEHT CV3H “BaJIeHT 3JeKTpoHJIap 0Hpra” geraH
MabHOHH 0HIfHpand. KopadeHT 00FIaHHIIHHHAT

Moneiyna bunan

BupKKManapHUHD =
B HazapuacuHA 1916 1 amepuka oauMu I'mabeprt
N ReuT R JI_'BIDPIEG TAKJIHG KHJIOH.
HWHI TOMOAOTMK Nap- }\.F'HJIEI'EH MOJIeRVJIAJIap, MOJTeRYJIATH HOHJIAD,
UanaHuLwm 3PKHH pafHKaLIap Ba aToM KPHCTAJI DaH:XKapaiap
» KosaneHt KOBaJIeHT OoFJaHHIO XHcodHra TysmiaagH. Koea-
OOFNaHUIWHWHT TETEPO- et GOFIAHUIIHWET: AIMAUIUW BA 0O0HO p-aK-
NOTKK NapydaidHKULLKA
yenmop Oed aTayiraH HKKHTA MeXaHH3MH MAaB:xKy ]
(21-:xaneam).

KosamenT OormaHuI xymbecus Ba xymdau 0V HEKEKHra 0ViImHAQH.
KopagenT KyvTOcH3 O00FJIaHHIOHHHT TV3HJIHIIHHH XJ0D MOJeKyJacHHHHT
MHcoJIHa KEVpHD dHKaMH2. XJI0p MOJeKVJIAacHHHHT TY3HIHIIHHA KyHHOa-

ruua udogaaan MYMEKHIH:

Ge + Gt a1 ) i



21-sxadsan

Koraxent doraamnm HEOCHT ﬁf’ﬂl]]]] MeXIAHHIMHE

ATvanTEEAD

HoHop- axnenTop

1

2

ATMammAm MeIaHHIMH aTOMIApJar# TOK
IMEKTPOHTADHHEAT VMYMHH EVATH XO0CHI
GVaraggsa W0sara KeJaagH:

AT + |[B=A1B

By Mezagmam OVHEHua 0OFIaHHIO X0CHI
6Varagga, ATOMIADHHHEr GHDH 3JeKTDOH
NOHOPH, HEKHHUYHCH 3Ca AKOEeOToD POJIHHH
Ga:xapanu. Arnentop 6Vn opiHTATHHE
GoFrTaHHINI XocHJ OVIHmMmHTra OGepanH.
JIeKTpOH EYDTH JoHop 0HIAH AKNEenTopra
YMYMHEH doHgamaERmra fepHaragaa Koea-
JTeHT OOFISHHIN I03ara KeJdafH:

A+TIA=ATlA

1) H, — sogopoa:

HI1 m+u——>ulH
1s
(- - - 4D
:-AD 2-AD dO-MO
O-O-(®
+ s 5—5
2) HCl — zmop ronopon
titL] 1 L
Ul P
35
H + -Cl: — H[:Cl: éxx H—CI

AMMHaAEJArH a30T ATOMH OHISH E0J0DO]
KaTHOHIADH TABCHPHAAH AMMOHHH KaTHO-
HHHHHI TY3JHIHIOH OO0HOD-AKISOTOoD Me-
TagHsME OVHEHYa Jopagm. AMMHaAR MoJe-
KYJacCHOard 430THHHr 0VIHEMAarag :EvoT
INMEKTPOHIADH NOHOD THIMATHHEHE Oa:KapanH.

5 r" Il‘
WTYINT

H H H
15 15 15




2l-wadsaanHunz dasomu

1

2

3) Xmop momeryaacuga Cl, Gormammm Toxr
P-37IeKTDOHIADHHHET MHCOJIHIAH TYIHIAOH
(p-p-opOHTALTADHHAT OVHAKISHHIIH):

:Cl- + -Cl: — cﬁ) Cl: éxu Cl—Cl

{5 ko —~ oo

p-Al oAl o-MO

4) Azor N, MonervaacHIa aToMIAD OpacHIa
YUTa 3JeKTPoH RYydTH maiino vVmagH:

Boaopoa kaTHOHHHEHEHRHAT 6VII 0pOHTALIADH
OVIanH Ba ¥ AKOEOTOD DOJMTHHH 0asxapanm:

H H
Ve |
H—]]\’-: ++H —H-N—H

I
H i H |

Harmxacuna aMMoEHE HOHHIA TVDT
roeamear H—N Gornammm, viapEHHT
VUTACH SJIMAINKII MeXaHHIMH 0IaH,
GHTTacCH 3Ca JOHOD-SKISOTOD MeIaHHIMH

* funan xocua Gyaann. lllvera wapamacnan
T T Gapua GormaEnm GHpaaH. MetHaaMMmoHEHE
N1l ap moruga [CH,NH.]" nosop-axnentop

P fOoFIAHHIN MIVHra VIIIAIN X0CHT GVIanH.

N + b.I — :E‘J@H: ek N=N

XJI0p aToMJIapH opacHa TY3HJITaH 3JIeKTPOoH EYPTH HEKH aToMra xam
TEerHIlal, AbHH 00FITAHHUINHHHAT 3JeKTPOH 3HUJIHIH aToMIapiaH Omnpaai
Macodana xolmamrag. Cadadl aToMIADHHHET 3JeKTMaHGHIIHKIAPH 0HD
XHII.

JIeRTMaHPHHIHTH 0HpP XHJ KHMEEBHH 3JIeMeHT ATOMJIAPHHHHAT TABCHPH
HaTHRacHIA X0CHJ OVIAraH OOFJaHHII KYTOcH2 KOBaJeHT OOFIaHHIN Jed
atTamanu. Kyrtocus xopaneHT dormamum H,, N, O,, F,, Cl, Ba X.K. MeTan-
MacJjaapaa vupaiind. KyTdcHas KoBaIeHT 00FIaHHIIHUHET TV3HIHIIHEHA XJI0D
eogoponuHEHEr HCl MHconnga KVpHl YMKANIHEK:

H- + -[:3'1: - H:{:Z:l:

X1op 01IaH BOJODPO] ATOMIAPHHHT :XYV(TIaIIMaras 3JeKTPoHIaApHIAH
VMVYMHH 3JeKTPoH Xy TH nmaiino 6ViIud, HaTHXAAa TJIOPEOJOPO] MOJIEKY-
JacH X0CHI 0ViIanH. ¥ MYMHIH 3JJeKTPOH EYV(TH 31eKTpMaHQHILINTH DEOPH
xaop (AT Cl(3,12) = 3T H (2,1)) aTomura xKapad cH:kHiigH. Hatu:xana
ATOMJIADJA KApaMa-KapIinH 3apanjaHradH KHCcMAaH 3apdaniaap naiino 6vVianu
(CI7), (H™). ByHgail MoJexkyjaasap KVTOJIH MoJeKyiasiap ned aTaitann.

JIeRTpMaHPHIINTH EKaM (papK KHJIaJHTaH aToOMJIap opacHIard KHMe-
BHH 00FJIaHHII KYTOJH KOBAJeHT 00FJIaHHII Jed aTajJdalH.

Xap HEKama Xo0Ja XaM KOBajleHT 0OFJaHHII AJIMAIIHII MeXaHH3IMH
0ViH4Ya XocHa OVaragauru cesmiaanid. MoJdeKviaaHEHHD KVTOJIHJIHTIH 0HIaAH
0OFIAaHUNI KYTOJIHNINTIHHEE aXapaTa 0JIHII Kepak.



O C O

o

25-paem. a — CO, umanran MonexyiacH; 6 — H,0 6ypuakin monexyiacH

BormagHImBEHAT Ky TOIUINTHE 00FIaHTaH aTOMIAPHIHT 3JeKTPMaH(pHIIH-
rura 6oFIHK, MOJeKVIAHUHT KYTOIHINTH 3ca 00FPIaHUNTIHUHT KVO0JININTHUra
Ba MOJEKVIAHHHT reoMeTpHdacHura 00FIHEK.

Macanas, CO, MoJeryaacHa 00FIAHNIN KV TOIH, MOJIEKY.JIACH 3ca Ky TOIH
aMac, cadadn vVHHHED Tvamianimm dnaMacH 0 = C = 0 (25,a-pacmMm).

Cye momexynacu H,O KyTdau, cabadn y KosamedT HKKH H — O KyTdau
DOFJAHNIN epaaMHi 0MJIaH XocHJ OVIrad ea 0vpuar magmamnga (23, 0-pacu).
HOH wmomexviaacugari eajleuTnan ovpuarx 104,5C-ra TeHr, IIVHHHT VUVH
OVIMHMArAH HKKH 3JeKTPOH EV(ATH 00p KHCcIopod aToMH MaHGHI 3apan-
naurad (0), Bogopon aToMHu aca Myedart sapanaanrrad (07). Cye MoleKyIacH —
OHOOAL. [HIoas MycdaT a MaH(UH sapA0JIapHHEHD MapKasH 0up-0upHIaH
MaBJIVM 01p Macodana OViIanHrag 3JeKTp HelTpal cHcTeMa (26-pacm).

KopaneHT DoFIaHHIIHHHT TAaMOJIHTHE Ba FeTepoJHTHE V3MIHIIH. KoBa-
JIeHT O0FJaHHINHHHT V3HIHIOIH VHHHT TY3HJIHIOINTa KapaMa-KapIoH MeXa-
HHaM 0VIiNYa UKKH veyvana dopanu. bormasun yvauaragna xap atoMm 0UTTa
3JIeKTPOHIAH 0JIcA, TAMOJHTHE V3IJIHII Jopanmn:

A:B +A-+'B

EoragenT 0oFIaHHINHHHET TaMOJHTHE V3MIHINH HaTH:KacHia 3JeKTpoH
TY3WJIHINKE VXIIOIAII 3appadaiap TY3HJIaqH, VJIAPHHHT Xap KallcHcHia
ANOXHa 3JIeKTPoH 0Viaand. ByHagai sappavanap 0VII paguEaJdIap ned arta-
adani. Arap OorJaHHIIO V3HIATaHOa VMVMHH 3JeKTpPOH XKy(TH 0Hp aToMia
KoJca, OVHAAH V3WUJINII TeTepoJHTHE 1ed
atanany. 'eTepolIMTHE DapUYaIaAHWIN HAaTH-
JKacHa Xap XHJ 3apAaljaH HOHIAp — KaTHOH
Ba AHHOH TY3MIanH:

Al:B— A" 4+ :B

KyTdcna Ba ryucHa KyTOagaHras Ooria-
HUMIJIapra roMOJHTHE V3HJIHII, KyTOJaIH
DOFIAHUIILIAPTA 3CAa TeTepoJHTHE V3MIIHII

TARJLITY EJIH. 26-paem. Cye ModexviacH —
QMO Ik
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KopamenTt OorimaHHIN TY3HJIHIIHHEHHT aJIMAIIIHHYE Ba
NOHOP-aAKNeOTOPaH Oed aTaraniurad HEKH MeXaHH3MH 60p.
AITMamHHAYE MeXIaHHIMH SKKa 3JeKTPOHIAPHHUHT 0HPH-
KHIIH 3BasHra aToOMJIApHHHT VMYMHI 3JeKTpPOoH XVDTH
X0CHJI O0VIMINK HaTH:XKacHa o3ara xeiaann. JloHop-aknen-
TOPJIH MeXaHpaM 0Viinua 00FJIAHHIN TV3HJITaHAa, aATOM-

JapHHHT 0HpPH 3JJeKTPOH J0HODPH, HKEKHHUNCH 3Ca aKIeITop POoJHHH Jaxa-
panu. bBormaEuUIm TV3HIIra aKnentop O0VII opdHTAIHHH, OO0HOD 3ca
OVIHHEMAraH 3JeKTpoH EVOTHHH depanH. sAvdT 3JeKTpoH JoHop OmIIaH
AKINeOTOp VUVH VMYMHH 0Viagn. YMYMHH 3JeKTpPOoH EVQTIApHHHHT
DOFIAHTAH ATOMIADHHMHr O0HDHra CHJIEHINH Oapaskacura O00FIHE XoJa1a
KOBAJIeHT 00FIaHHIO KVTOIH Ba KyTOcH3 0VIHO0 0ViIHHEaAAH. borIagHIIHAHAT
KYTOJIWINIHA DOFJIAaHTAH ATOMIAPDHHHT 3JeKTpMaHGUHEIHrura 00FIHE, MO-
JeKVIaHHHT KYTOJHJINTH 3ca 00FJIaHHIMHHATD KVTOJIHINTHIA Ba MoJIeKy.JIa-
HHUHT TeoMeTpHgcHra 00FIHE. KoRameHT GOoFIaHMITHHMHT T'OMOJHTHE V3H-
JIUINMH HAaTH:XAacHa O0VID paguKaLIap, FreTepoJIHTHE DapYalaHiI HAaTH:XKA-
cHIa HOHJIAp — KATHOH Ba AaHHOH X0CHJ 0ViIagm.

91.
2.
"L 3

et/

9.
10.
11.
12.

3appauanap opacuaa KMMmEsni Bornanmw xooun Bfamaca Huma Oynap 3an?
KosaneHT BofnaHuW TY3MAMIWKHWHT KaHaal mexaHusmnapn bop?

KoeaneHT BOFAaHULWL TY3YAMIUMHWHI aAMaLLMHYE Ba AOHOP-aKUENTOPAM MEXaHWU3M-
NapyuHW CONULLTUPUHT,

ANMalIMHYE Ba AOHOP-aKUenTopAn MexaHusmu Ofiinua kosaneHT DoFAaHULL XoCu
KWNaAUraH 31eMEHTNAAPHUHT BANEHTAWMIW KaH4aid aHUK1aHagn?

KyTonn kosaneHT DofnaHuwnm bupukmanap bunad Kytbous BUpUKManapHUHL Xoc-
canapwia kaHaai dapk bop?

3-A3Bp 3NeMeHTAapHUHT Karck Dupw xuiop bunan kKyTbnm kosaneHT Ba KyTbcus Ko-
BaneHT OMpUKManap Xocun Kniagn? YnapHWH TY3UIWULL UM3MaNapyuHA TY3UHT.
KyWwnaaru Katopnapaari MonekynanapHuHr Kytonunuri Kanaaid ysrapaawm: a) HF, HC,
HEr, HI; 6) NH, PH, AsH.? XKaBobHu TywWwyHTUPUHT.

Bepuaran bupukmanap Xy OTUHWHT Xap KaWcUCKaa KaHaan DMpUKMaHMHT 3pULL Temmne-
patypacw nact 6fnagw: Br, &xw |, NaF &xun KF, LiCl &k CCl, CH.OH ékm CH_ 7

Avnons geraHmms HAMa?

KosaneHT BOFNaHUWHWHT TOMONIMTUK Ba rETEPONIMTUK Y3YIMLLM ASTaHUMMW3 HAMA?
JPKWH pagukannap AeraHumns Hama?

MonexynaHudr Kytoaumamrn Bunan DofnaHvw KyTOAMAMIMHW KaHdarh aXpaTyLura
Gynagn?

11-§. ROBAJIEHT BOFJJAHHITHHHI XOCCAJIAPH

byryHru papcaa: KoranenT G0FTAHNITHWHT ACOCHIT TaABCHDIADH-
» KosaneuT Bosnanmwnmnr ras 1) ageprudacH; 2) v3vHINICH; 3) OpHeHTAIHACH;
TabpudapuHm Kapab 4) TVHHHTAHJINTH; d) KYTOJaHHINH KHpadu. KRo-
HHUKAMK3; BaIeHT OOFJAHHUINHHHD OHPpHHUYH HaebaTaa TVPT
* Vikkn (ymymnia) Ba yu TABCHOHHHN KVpHO UHEaMH3 (KVTOIaHHINH Kapad

Bockuuny BoFnanmLnap-
HUHT TY3yIMLL MEXaHWU3-
MUWHM TyLLIYHaMK3.

60

ypKHarad), KUMEépuuil D0FIaHHIIHHHAT 3HeprH-
dcH Jed OOFJIAaHHII TV2HJATaHAA ampajgaluraH



JHeprHAHH aliTagu. Dby 3Heprua morexyiIasNd
aloxXHga aToMJapra mapdaJamra capduazHann-
raH 3HeprudAra TeHr. boraagnin sHeprudacH K/
MOJIbh 0HMJaH VI4YaHanl Ba 00FJaHHII 2HeprudcH
KVII 0VIrad capd O0FIaHHINHHHAT MVCTAXKAaMINTH
KVWiIH O0vianu. KuMernii OorIaHNIIHUHT 3HepTH-
AcH 00FJAaHHIOHUHT 00CKHUYHIa, V3VHJIHUTHTA Ba
opOHTANLIApHIHT KOILIAaHHUIN VCYJIapura 00FIHK,.
BoralaHMIMIHUHrD V3VHIHUTH AJpoJapHHHT
O0paIHEK, MacodacH OpEKAIH aHHKJIaHangu (27-
pacM). by macoda KaHUa KHcKa 0VIca, KIMEBEHH
DOFJIAHHII IIVHYA MycTaxkam 0Viaanu. MacamnasH,
0y dupurmanap Katopuga NH,, PH,, AsH, mo-
JeKyJjJafaryd 3JeMeHT-BoJopod OoFIaHHIINHHHAT
V3VHJINTH 0pTanH, VEHHT 3HepTHACH acTa-ceKHH
kKamMaAnu (macanaas, 390,8; 328,9 Ba 319,2 wilki/
MOJIB). DormaHMIIEMHETr Kappallaurd O0epHJraH
ATOMJIAD OpacHIard YMYMHH 3JIeKTPOoH EyVpTIa-
PHUHHHT COHHra TeHT. ¥ MYMHII 3JIeKTpOoH Ky TIap
coHH 0Viinda (A5HH JocKUuUM 0ViiHUa) adoxuja,
KVIIOoF Ba vulor Xocna 0Viagu (22-:xanean).

» KosaneHT bofnaHuw-
HWHF Tascudnapu:
1) sHepruacy;
2) Y3YHAUri;
3) OpPUEHTUPMY;
4) TYMUHTaHAUIK,
5) kyTOAMANTI;
6) BoFnaHuw

NNV

27-evper. d-GoraaEnm
V3V HIHTH

22-wadsan

fArxka formaEnm 2 rappanu SormaHHIO

3 Kappanu JOFIaHHII

Bup Gor: Ky Gor: ¥u Gor:
H, 0, N,
H 0=C=20 N=N
Bormapum vavaaura Bormamuin yevyHEAHTH Bornmamnum vavaaura
0,145 g™ 0,125 gm 0,1098 M

BormaEnm JHepI'HACH

538.5 i/ Mons

Bormagnmm 3seprusacu
450 i/ moas

Bormamwmor 3 HePTHACH

045 g/ Moas

H C—CH, H,C=CH, HC =CH
Bornmagum vayvHIATH Bornagnum vayHEIHTH BormaEnm vayHIHTH
0,154 M 0,134 gM 0,120 M
Bormamum sgepruscu Bormaanm smepruacu Bormagnm smepruscu
360 xH/ Moms 712 wiE/voas 062 g,/ Moas

Moaexkviaagari HKEKH aTOMHHUHT opacHjarn 0ocKHUYIH OoFIaHHIILIAD

(HKKH Ba v4u) XocHa 0ViIca, ViIapHHHTr 0MpH O-0oF, 00MEKAIapH aca THOoF
0Viaangu. O-00F TY3WIraHia 3JeKTpoH OVIVTIJIapH aToMJIApPHHHI VpPTacHHH
TYTAIOTHPVEUH 4YM3HE 0Viinad KomiaamanH, T-00FHHHI 3JeKTpoH OVJIIVT-
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JapH ATOMHHHI VPTACHHH TYTAIMNTHDPYVEYH YH3MKHHHI HEKKH TOMOHHIA
KoILIamand. JJeKTpoH opldHTAIapHHHD KOILIAIl VeviaH 0ViiHda Ooriaap
O- Ba T-ofr ged OVvamHaDH (23-:xaneaia). Ogatnga, O-00FHHHD 3HeprHACH
T-0OFHHHT 3HeprudciiaH BnEKopH 0ViangH, cadady 0HpHHUYUH X0JAaTAa aToM
opOHMTANTADHHUHT KOILIAII Japa:kacH HNKO0pH, MacalaH 3TeH MoJeKyaacHaa
E_ = 347 i /mons, E_= 265 =i /Mons. E_ < E_0yiaragnurnjgag, KHMe-
BHII peaKnHAIapia apeaso T 00FJIAHHII V3HJIalH. JTHIEH MoJeKy.JacHia-
ru C,H, yraepos atoMmiaapuHHHT opacuaa Kymbor (CH, = CH,) Tysmaanu.
YaapHHHr 0HpH MycTaMxkaMm O-0orHra, HEEKHHYHCH MYyCTaxXKaMJIHIH
KaMpoEK TI-dorHra KHpaJH. ANeTHJeHHHHT YH3HEKJAH MOoOJeKyJacHa
H—-C=C—H (H:CEE C:H) vraepony 0MiIaH BOJOpPOJ ATOMIIADH opacHIa
O-foraagum dop. ¥YIJepod aTtoMaapH Vaapo O0Hp 1 O- pa 2 Trdor O0miIaH
dornaHraH. HydT Ba VU OOFIAHHNLIADHNHT 3HepIrHAIapH SKKa 00FIaHHuIn
JHepruAcHIaH KV, V3VHIHTIH 3Ca MOC PABHINJA KHCKa 0VIanH.

EvaarranpnMuznex 00FIaHHUIN 3HePTHACH, VHIHT V3VHINUTH Ba Kappaauri
opacHga doraaHHII f0op. DoFHMHT Kappaaurd 0EOPH 0VIras caliiH VHHHT
JHeprudcH KV, V3VHJIHIH KHCKa 0ViaanH.

KopajgeHT G0FIaHHIIHHHT TVHHHTAHIATH Jed aTOMJAPHHHT KOBAJEHT
0OFJTaHHIIHHHT YeKJIH OHP COHHHHM TY3HII Xo¢cacHHH alTangu. Aspai aiitud
VITAaHHMH3all, KOBAIeHT 00FIAaHHUINHUHT COHH ATOMHMHT TAIIKH 3JeKTPOH
KapaTHIArH AI0XHNIa 3JeKTPOHIADHHHT COHHNra, O0VIHHMATAH 3JIeKTDPOH
KyQTaapH 01Iad O0VIO 2J1eKTpOoH op0HTALIAPHUHTD MABKVAJIUrura 00rIHE,.
Monexviaap 00FIAHHUIIHHHT CTeXeoMeTpHACH, VIADHHUHTD cHdaT Tapkmudin,
MOJEKVJaJard aToMJIap MACCACHHHHTI HHcCOATH KOBAIEHT OOFJIAHHIIHHHT
TVHHHTAHJIHTHTA 00FIHE.

23-madsan

KorazenTt doraaHNImHEHHT TVIHJIHIOH JAE0oMHIA AT0OM DI}'EH'IB.TJIEP]IH_HHI' KOILTAHHITH

EKoramest U-0oFmagHim Korament TFoormauHII

1 2

AToM gaporapHEH OHDIAINTHDYEYH UHIHE | ATOM SOpOJTADHHH OHDISAIMTHPYEUH UH-
fyvianald opiHTANIADHHHET KONJAINHINH | 3HKHEHHT HKKH TOMOHHIS p-0pdHTALIAD-
Hexn - 0p0HTATHHHEr KOOJAMIHIOHIAH | HHHET KVIO8 KOILTAINHIIH
J-0orIaEHITEHHT TY3HLIHIITH. Hexn p-aToM OpOHTALIADHHHET KOIUIAIIN-
mujaE FiorIagHIMTEHET TY3HIHITH.

JICKTPOH 2HWIHIH NEODH CoOXa
Herkn p-atoM opOHTANIIADHEHHET KOILIAIIH-
mAfjaH O-00FTaEHIITEAEHAT TV HIHITH

BHER']';H]E[ JHUTHTH BDEREODH COXa

JIEeKTPOH 2HWIHIH NKODH COKA
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23-wadsaanun:z 0asomMu

1

2

Herxn d-atom oplHTANIApHHHHD KOIIa-
IMHAMHIAH T-00FIaHEAINHEHEAT TV 3HITHITH

Hexm d-atoMm opOHTANIApHHEHHHET KOILIA-
MIAIMTHIAH TFoFTaEHITHEET TV 2HIHIOTH

JIeRTPOH 3HWIHTH
IOKODH COXa
(EEEHTA)

QLaD

CA A

Hﬂ' IJIaIOTHIN COXACH HEEHTA

076

JJIeKTPOH 3HYJIHTH IDKEODH COXa

Romnamum coxacr GHTTA

Ei¥nopor mommamumana 0Oz xonmamumanu

Myeraxkam OormaErImn Jand SormagHm

KoeaneHT 00FIAHHIIHUHAT HVHAJHIIH. XAD KAHOAN MOJEKYVJIa MabJIVM
0Hp (aszoBHMH TYV3IWIHINKM 0HIaH (EKH reoMeTpHAcH 0HJIaH) TakBcHdJaHa-
nu, cabadn s-naH OoIIKa opdHTAIIApHHHHTI JapUyacHHHHI MabJaIvVM O0Hp

HVHAIHIOH MaBEVI.
ﬂn‘ '1
Z’_ — 0Viaca, KHMeBHH JoFJIaHHIN IIVHYA MycTaxkam O0Viand.
Bormagnm xycycHdaTu OepHUJITraH aToMIAp opacHga
TY3HJITAH VMVMHH 3JeKTPOH XV(TIApHHHUHTI COHHra TeHT. ¥ MYMHH
3JIeKTPOH EVOTIAPpHHHHI CoHH 0VHHUA (ABHH IVCeVCcHATH 0ViHua) 0Hp,
KVII Ba vdu Jockiunu Doraap O0Vianu. MEKEH ekl vd focKHYIH 00FIapHHUHT
JHepruanIapy 01p 00FIAHNIN 3HePTHACHIAH KV, V3VHEINTH 3Ca MOC PABHINIA
KaM O0viaanu, KopanedT 0oFIaHMIIHHMHT TVHHHTAHJINTH Oeld, aToMIApHHHT
KOBAIEeHT OOFJIAHHIIHHUHET YeKJIH 0HMp COHHHH TV3HII ZOCCACHHH aiTanm.
JIeKTpoH opOHTALJAPHHHD KOILIAIl yeviaH O0VINYa KoBajieHT OoFJaHMII
O- pa TFoormaHuI el dVamHagu. Xap KaHjal MoJIeEyvia MabsayM 0up da-
30BHI TY3HJIHIMIN 0HJIAaH (EKH reoMeTpHAcH 0WiIaH) udonanaHanu, YyHKH
s-IaH 0oIOKa opdHMTAIAPHUHT 0apUacHHHHT MAS®JIVM 0Hp HVHaAIHIOHN Oop.

7

Eumernil G0FIaHHIIHUHT 3HepTrHAcCH 00FJIAHHIN Kap-
pacHra, YaVHJINTHTA Ba 0p0HTANIApHUHT KOILIAHHMIN VCV-
aura 0orJaHEK. DoFIaEMINHHHTD V3VHINHCH dgpoJapapo
Macoda 60HIaH aEHKJIaHanl. by Macoda KaHUYaIHK KHCKA

. KoaneHT BofnaHWWHWHI cdaThapuHKu aATUHT,

KUMEBWIA BOFNaHMILHWMHT 3HEPIWMACK KaHAaR aHMKNaHaau?

» BOFMaHWLIHWHI XyCYyCUATA HAMa OpKaiK aHWK aHaan?

J- Ba T-Dof geraHy HUMa? YnapHudr bup-dupuaad dapkn KaHaan?

KyTBaun koBaneHT Ba KyTOCKU3 KOBaNeHT DOFNaHULLNAPHWN COMNMLLTUPKUHT.

KyThnu kosaneHT Ba KyTHCW3 KOBaNeHT DOFNaHWILLAGPTA MUCON KEATUDWHT.
Kucnopoga, Bogopod, Yrieso4opos rasv kabu moaganap kalHall XapopaTtaapyuHWHL
nact ByavwmHKMHr cababuHm Kangal TywyHuwra 6ynaan?

KosaneHT DOFAAHWWIHMHT TYRWHIAHAWIA Ba AYHANWMLLM AeTaHMHKM KaHAaR TywyHacus?

«
sl un W=
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12-§. TABPH/IJIAHUII TYPJIAPH: sp, sp?, sp°

byryHurn papcpaa: JIeKTpoH opiHUTAIADHHUHT OIAKJIH Ba 3HEp-

. FHEPHMHHHLUHHHT r'HACH ’ﬁFHH‘IE. TeHTJIallllini nponeccCHHH THb-

TYPAAPWHM, YHAHT Gu3nk  DHAJMAHHIN feiinu. 'mOpuamaHumiga atoMm opou-
MasMyHUHW, Tajgaap O0HMp XHI O0ViaanH, my cabadbian OJomKa

* Moaaa Tyzunmwm dunat ATOMIIAp OHIaH TeHT JoFJIaHMINIAD XocKHI OViIanu
XOCCacK opacKuiard y3apo

DOFAMKIVNKHU TyLUYHaMMW3.

Ba viaap dasona O0Hp-0HpHIAH HI0:EH 0d0opHUA
V30K ;Holnamanu. ['uipHuaIagHIIHEHAT acocHH vd
TYPH MAaBKVI: sp-, sp°- Ba sp°. YJIapHH aHUKDOK

A Cya VpraHaMmua.
» TMBpUANaHWLL sp-THOpHATaHHIN. ['HOpHATaHUIONHKUAT 0y TV-
sp-, Sp* - XaHe spF pHEH Odepunnuil xiaopuan BeCl, Momerymacuuar
» Monekynanap reomet- MIcoJInga KVpud unkKaMni. bepniainnii aTOMHHEEHT
pyACK HOPMAJ X0JaTHAard TY3HIHINHEN HdoJaTalilnK:

_Be 22, 22; _Be 1s? 25* 2p°

HExHuTa KoBasieHT OOFJIAHHIN TY3HJIHION VUVH OepHJAIHH ATOMHHHHT
TaIlKH 3HepreTHE DoFoHACHJA HEKHTA aloXHiga 3JJeKTPoHH 0 VIHIIH Kepak.
By aTtom yiiroHraH XoJaTra yTraEia MyMKHH 0Vnanu:  Be* .. 25'2p'. Bup
2s- pa Oup Z2p-opluUTaNIapHHHHAT KOILIAHHINH HATHIKACHOA THOpHJIaHTaH
HKEKHTA opduTan maiino 0viagu (28 pacm), viap 0Hp dH3Maja KoILIamirad
(opburannap opacunaru dypuax 1807).

0ee 3 OO

28-paem. BepHaanit ATOMHIATH sp-0DOHTANIADHEHET TY3HIHIIH

Bepunnuii aTOMHHUHT sp-THOPHAJAH OpOHTANIAPH XJOP ATOMHHHHT
p-opduTaapn 0HIaH KOomaaHnd, HKKHATA O-00FIaHUOIMHHN X0CHJ KHJIagH
(29-pacm).

Cl Be Cl

T

29-paem. Be(Cl, MmoneryIacHiary 31eKTDOH OVAVTIADHHET KOILIAHHIIH

sp-Tubpunnru opdutannap goum 180 Gypuax ocTHAa Kolijgamiajd, IIy-
HHHT VUVH sp-THOPHAJAHTAH aTOMJIAPAAH TY3HJITaH MOJEKYJIaIap — YUH3HKJIH
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30-paem. Bop atomuaarn sp'-rufpuaan opfHTaaIapHHHET Daffoe OVaHmH

Tys3HIraH Oyiaagu. sp-rubpujinaHrad KuMmesnn Ompurmanapra BeH,, CO,,
HCN wmmcos 0yima onanu. Iy omiaan 0upra sp ru0pHIAHNAIN fapua ailjemiu-
JAeH Yeaesodopodaapza (anraHnap), KapduH Ba 0aw3l Xo0JIapia OpraHuK
OHpHEMAaJIapra xoc.

sp-ruOpuaIaEnum. I'mbpuarasnmEnATr 0y TypHEHA 0op xmopuau BCl,
MOJEeKVIACHHHHAT MHcoJdHIa KVpud unKaMia. by 0upuEManapaarid 00pHHHT
BAJIEHTJNIH 3 T'a TeHI, V aTOMHHHT VIF0HTaH X0JaTHIard dKKa 3JeKTPoH-
JapHHUHT COHHra TeHr: . B¥ .. 2s* 2p® Ba 2 2p-opduTaANIApUHENHT THOPH]-
JagHImNgag omup-6upuagaE urapuaubd, 120° dypuax dcoBun vu rubpuiian
ovavraap Tvamaanu (a30-pacwm).

Xap xJop atoMuaa 0HUTTANaH KYQTATAIIMarad BaJeHTIH P-3eKTPOHIADH
oViIand, VIApHHHT opdHUTATApH KOILIAHHO, TeKHCIHEK 03acH 0VIIUa TeKHC
vuUdypUaKJIH MOJeKyJa Tysuaanu (31-pacm).

sp’-rubpuananras dupurManapra: BCL,, 50,, BF, monexynamapu, CO,*,
NO,” nonmapu Ba rpadut mucon dymanu. lIyEUHETICK, sp*-Tud pUAJIAHNIII
Dap4a smuaeH yeaesodopodaapuza (alkaHaapza ), dueH yeaesodopodaapuza,
KapOoH Kucaomaaapuza, apomam ya2.aes000-
podaapuza (apeHaapzaa ) ea 00ulKa opeaHuK
oupurkmanapza xocoup.

sp®-THOPHAJAHHIN. Sp°-THODPHAJAHHINITA
meran CH, mMomexynacuaaru yriepoj aro-
MH MHcoJ 0ViIa omanu. by dmpuKManapna
yriaepon atoMu 4 onaHil OOFJIAHMIN TV-
3anK, ApHH YHHHID BaJeHTJHUTH 4 ra TeHT.
bvHepall pajJeHTJIHELA VIJIepod aToMH VIi-
FOHraH XoJatfa ara 0yaagu C* .. 2s' Z2p.

Il'mbpunmaagumra 0v xXoxna 0Hp 2s Ba v4U
2p-opduTannapu yupaiau. Hartuxana,
TVPT rHOpHAIH opOdHTANLIAD TYV3HIHO, ViIap 31-paem. BCl, Monexynscugarn

109°28" mcad xoiftnamanu (32-pacm). 3JEKTPOH 0.1V TIAaPHHHHT
HOILJAIITHIITH




-
F‘ .
-
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32-paem. Yraepoa aToMujars sp’-rEdpmaaHran
opOHTANTIAPHEHHET TV3HIHIIH

e D

Xap BoJopo] AaTOMHHHHT cepa mark/ii 01p-01p BAJIEHT S$-3JeKTPOHIIapH
MAag:XKy . ¥ [JIepo] aTOMHHHHT TYPT r'HOpHAIH 0p0HTALIAPH BOAOPO] ATOMIIA-
PHHHHT s-op0HTaLIapH 0HJIaH KOILIaHHO, TVPT O-00FIH TeTpalaap TV3HIHIIH
MeTaH MOJeKVJIacHHH TvaagH (33-pacu).

sp*-rubpHATaHUI Kyiimparu dmpurmanapra xoc: NH,, POCL, NH_,
H,07, onmoc Ba cye. lIIyHHHrAeK sp’-rTHOpHAMAaHHWII Oapya TYHHHraH
yriaepojopoajapia (alxka”HIapia, DHKJIoHIapaa), 0omKa 0ab3ld OpraHHK
dMpHKMATIADAA KY3aTHIaAH. sp° THILTH THOPHAJAHTAH MOJEKYVJIATapHHHT
az0BHl KOHQHUIypanHacH Xap JO0HM TeTpasapra Moc Keadasepmaiigu. Maca-
maH: aMmMuak (NH,) Morekynacuga asoT aTOMHHHHT BATEHTIHTH 3 T'a TeHT
BA VHHHI TAIIKH OoFoHacHAard O0elll 3JIeKTpOoHH TVpPT opldHUTAIHH oJdajH
(0Ep s Ba y4 p).

Y aapHHHr OapuacH THOpHAJaHHINra KaTHamanM (sp’-rHOpHIJIaHHII
TYpH), JeKHH, Garxar yu opdHTANL (p-opdHTANIAP) KHMEBHI 00FIAHHINI
X0CHJI KHiaanu. bup yvum HVK TeTpasnp nupamMuaara aiinaganu. HIvHHHT
VUVH aMMHAaK MOJEKVJIACHHHHT IIaKJIH MHpaMHia IarjInuaa, 00FJIaduII 0Vp-
uarin 107°30'-raua vernammumanu. CyE MoJIeKyV-
nacuja (H,0) kucmopon atoMu sp*-TubpHuaIaHTaH
X0Ji1a, MOJIeKVJIa IIAKJH 0VpYaKJIH, 00FJIaHMIO
ovpuarn 104'5'-ra ternr. IIIvHHHTIIEeK KOBAJIEHT
OOFJIaHHUIN TY3WIHINNra ojfuii s, p, d, f OVayT-
JapH Ba sp, spﬂ, 3p3 BAa DoIIEA rHOpHI opOHTAILIAD
KaTHaIIagH.

by OvavrnapHHHr 0apdacH ¢asoja MabIVM
oup Ovpdarkka HvHananu. Iy cabadgam 0y OviIvT-
Jap Ty3raH KOBaJeHT 00FJIaHHILIAD XaM MabJIVM

33-paem. CH, fyHaTum 6mIad Tagcudaaganu. Typan Tuogarn
MOJEeRVJISCHIOATH T o o
srex1pom Syqvraapmmmr  MOJTEKVIATADHUHT KN yupafiiuras reoMerpux
KOILTSHHIITH makanapn 24-:xaneanna OepHiarad.
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24-wwadsan
Typas THONIATH MOJeRYVJIAJAPHHHET GAz0BHH TV HINIIH
Moaexvaamap THOH @azonarg TY3HIHIOH Miuconmaap
AB, Bbypuarxmn H,0, H,5, OF,
Huanyan Be(Cl,, MgBr,, CO,
AB. TIupamMmuna mawaInH NH,, PCl,, A=zH,,
Yubvpuaran BCL, AlBr,
AB, Terpasap makann CH,, CCl,, 5iH,

JIeKTPOH OpOUTAIIJIADHHUHET MIAKJIH Ba 3HeprudcH OViimua
TeHIJIAIIHINI KapaéHuHH TH0pUAIaHum qeiau. 'uépunia-
HUITHWHT, ACOCHIl Y4 TYpH MAaBXKVI: sp-, sp'- Ba sp’. sp-
rHOPHAJIAHTaH ATOMJIAPAAH TV3IITAH MOJeKVJIAIapHHHT
XapaxKTeps YH3HKIH TY3Uaumna 6V1anu. sp’-rudpuaIaguIn
HATH:KACHA TeKHCIHKAa fAccH VUOVDPUAKIH MOJIeKVJa

TYSHIAAN. Sp°-THOPUATAHTAH MOJEKVJIATADHUHAT (DasoBUil KoHDUTYpanmua-
cH 0ab3aH mHpaMHja Imagnamnga 6viangm.

7

=/

Bwn o

Atom opbutannapuHUHT rMbpuUanaHMLIKM AETaHMMU3 HUMa?

Sp-, sp*- Ba sp*-rmbpuanaHull HaTUXacKuaa KaHda rubpuann opbutannap Tysunagn?
sp-rubpuanaHrad Monekynanapra KaHaah reocMepuk Ty3uanw mMoc?

A atomu sp*-rubpunadran 6inca, AB, TMNAKM MonekyNaHWHT TeoMeTDUE LKW KaHAai
Bynaan? )

A atomu sp*-rnbpugnanrad Ojnca, AB, TMNAWM MOEKYNAHUHT TEOMETPUWK LIAKW KaHAaM
Bynagn?

Huma cababaan kosaneHT GoFnaHMUHUHT Mabaym bup AiHanuwmn bop?

BEepunrad monekynanapHuHr Gasosunii TysmanwmnHmn Tascudaanr: AICL, PH,, H, O, Bef..
Yrnepog (V) okcnaw CO, MONeKyNacMHUHL WAk Ynankni. Monekynaga kaHua O-
Ba T-Dofnannw 6op? by DOFAPHUMHE TY3MAMLLKM YUyH YIAepoj aTOMUHWHI KaHAaawn
3nekTpoH opbuTtannapuy KatHawaan? Monekyna KyTOnMmimn ek KyTHomzmm?

13-§. DJEKTPMAHOHUHAJHUE BA BOFJIAHHII
E¥TBJAHUJIHTHA

MasavM KHIMEBHH 3JIeMeHTJapHHHr dapda- ByryHru gapcaa:

CHHH MeTaJlJIap Ba MeTalIMacaap Aed TacHH(].JIa-
HHIIra 0ViagH.

* InekmpmaHpuiiauk
TYLLYHUACMHWHI QUSKUK

MeTtann atToMIapH BaleHTJIHEK 3JeKTpoHJA- KWAMaTWUHIN TyLIYHaMM3

pUHH OepHINra KoOMIMATIHN 3JeMeHTJIap, Me-
TAIMAacJap aAToOMJIAPH 3Ca 3JeKTPOHIApHH Kadyi
KHJIaOurag 3JeMeHTIap.

Ba YHra acocnadmb
BupuKManapuuHr
KUMEBWIA DOFAaHWLLHWHT
TYPWUHWA TaXMUHNSA

MeTana pa MeTaJIMAaC TabcHpJalIraHga 0H- onapuran 6ynamms.
PHHUHCHHHHEDI aTOMH 3JeKTPOHJIapHIaH apaitanl, HEKHHYHCHHHHT aTo-
MH 3ca 3JIeKTPOHJIAPHH KVIIH) odanu. MKKKH MeTanmMac TabcHpIaragia
KaHnail o0viaanu?
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OATHHTYTYVPT Ba KHCIOPOJ aTOMIAPHHH

Tanny (_:fznilp COTHIITHPANIHE:
* 3neKTpMaHQUiAnnK ED + 8 226¢;
» bofnaHuw KyTOAMAKIKM S-16 228206¢
16 :

OJXTHHTVIVDPT ATOMHHHHT aTOM palHyCcH KHCJI0PO] ATOMHUHHHT PajHy-
CHOaH KAaTTa, IOVHHHAD VUVH OPJTHHIVIVDPTHHHI BAJeHT 3JeKTPOHJIApPH
anpo 0MIaH KyucH3 JoriIaHraH. AToMJIap opacHia G0FJIAHHWIL TV3UIATAHOA
3JIEKTPOHTIAD OJTHHTYIYDTAAH KHCJI0PoATa Kapad cruinruian. lemMar, xap
XHWJI MeTAIMAC ATOMJIAPDHHUHT 3JJeKTPOHJIAPHHHN V3HUra TOPTHIN XVCVCHATH
0HMp XHJI 3MAC.

Kuméernii 0MpHKMAanartd 3JJeMeHT aTOMJIADHHIHT VMYMHH EHV(T 3JIeKTpo-
HH V3Hra TOPTHII XYCYCHATH dJekmpMaHuiaur (IM) ned aramagu.

YMyYMHH 3JeKTP0H XV TIapHENE BAJIEHT 2JeKTPOHIApH TVaramInurHiaH,
FNEeKTPMAHPHAIHEHNE-ATOMERHI HEKHHYHE 0Up ATOMHEHHT BajIeHT 3JIeK-
TPOHJAPHHH V3HIra TOPTHII IVCYCHATH Oed aliTcay XaM O0VianH. JJIeKTp-
MaHPHUHIHEK (X) — aToMHHHI acoCcHH KHMEBHH XoccacH, MoJeKvJiajaru
ATOMHHHI VMVMHH 3JeKTPOH XV(THHH V3Hra TOPTHII XVCYCHATHHHHT
COHIN IapaKTepHCTHEACH.

Hucouid sderTpMaHPUUIuE. Hucduil 31eKTpMaHQUAITHKHHHET
f0IJIaHFHY Ba aH4Ya Ma®IvM OViarad meaiacH JI.IloamHar myamtacH 0VInd
XucodJaHanu.yY HHE TepMOKHMEERHH Mab®JIVMOTJIAD acocHga gcad, 1932 fiunn
Tapaudg xuagu. lllxanana TUTHHHAHRTD 2JekTpMaddHianra 1 ra Tedr. Jdie-
MeHTJIap opacHOa 3JeKTPpMaH(HAINIH 3HT NKopHcH @Top, VHHHT 3JeK-
TpMaEdHuiiIura 4. Koarag sJeMeHTJIapHHHT 3JekTpMagduiiaura 0,7 gam
4 ragya gHIMAaTaIapHH Kadvi KUjIaiqu

MertaamacaapauHEr IM 2-naH garta, MetTanaapHHEHET IM 2-1aH KHUUYHE.
JIeKTpMaHPUIINKHEAAT KHiiMaTH 2 ra AKuH 0aw3H andeMmeHTaap (B, 51,
Ge, As, Te) opanugr (Varapveuad) xoccalapuHEl KVpeatand. [laspHi :xan-
eaadHEHHT VIII A rypyXHHHHT 3JeMeHTJIapHHAHT 3JeKTPpMaH(QHILINTIA HOIb
(24-:x:anean).

HNappuil :xanpalna 3JeMeHTJIADHHUHT 3JeKTpMaHGHIINTH Xap Jaepia
yangag VHITA Kapad VeanH, 3JeETpMaHQUIIHKHEHUHTD 3HT KaTTa KHIMATH
rajoreHaapia. JJaeMeHTJapHHHr IM KHuiiMatiH KaHUYAIHE KaTTta 0Vica,
3JIeMeHTHHHT MeTaJIMAaC X0CCacH IIVHYAINE AKKKOJPOK cednaanu. ['vpyx
0VIHYa 3JeKTpaH(HIIHE HNKOpHIAH HacTra Kapab (0a®m3H XoliaapiaH
TAIIKapH) KaMadnH. JIeKTpMaHGHAIHKHHHETD 3HI KHUYHMK KHIMAaTIApH
HIIKO0PHII MeTaJLiapra xoc.

JIeKTpMaHQHIINTH IKOPH Ba HacT 0VIanHrad 3JeMeHTJIap KHMeBHH
thaosg O0ViIanH. JJIeMeHTJAPHHHT 3JeKTpMaHdHIINrira acocjaagid, KIHMe-
BEHIH 0OOFJIAaHHIOHHHAT TYPHHH MVL:FaLramra 0viagid. KHMeernn dorIaHHII
ATOMIIAD BAJEHT 3JIeKTPOHJIAPHHHHTI KaliTa TAaKCHMJIAHHIIH HATH;KAcCHIA
naino 0VIHIOH cH3JIapra MasiavM. HaTm:xana HoHIaAp €Kl YVMYMHI 3JeKTpoH
KV TIADH TV3UIHD, ATOMIAD MHEDT ra3JTapHHHAT 3JeKTPOH KOHQHUTVpanug-
CHHH Kadv.J KHiJIagH ea dapkapop XoJarra Vragid. JJIeKTpMag(HIINTH 0Hp
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28-wadsan
JIeMeHTJIAPHHHET 3IeKTPMaHPHIIHE FaJEaaIl

e I II III IV v VI VII VIII
Tlasp A|B| A | B A B A|IB|IA|B|A|B|A|B|B|B|B
H
£ 2.1
5 La Be & N 0 F
1.0 1.5 2.0 oD 3.0 3.b 4.0
2 Na Mg Al S1 P S Cl
0.9 1.2 1.5 1,8 2.1 2.5 3,0
4 K Cu|Ca Zn|Ga Se|Ge Ti|As V|Se Cri|Br Mn|Fe Co N1
0,8 1,9|1.0 1.6|1.6 1,3/11.8 1.b|2,0 16|24 16|28 15/1.8 1.9 1.9
_ |Rb Ag|Sr Cd|In Y[8n Zr|Sh Nb|Te Mol Te|Ru Rh Pd
- 0.8 1,910 1.7|1.7 1.211.8 1.4|1,9 1.6]|2,1 1,312,b 19|22 22 2.2
6 Czs Au|Ba Hg|Ti Lalu/lPb Hf|Bi Ta|Po W|At Rel|Os Ir Pt
0.7 24109 19|18 1.0-1.211.9 1.311.9 15|20 1.7T12.2 19|2.222 2.2
—~ | Fr Ra
“ lo,7 0.9

XHJI aToMJap opacHIa KOBAJMIEHT KVTOCHZ 0OFJIaHHIN TY3HJIHIIH cHajJIapra
MaB®JIVM. By Basmgrna 0oFfI0oBUHM 3JeKTpoHIAD VATH aToM gnpojapHura
CHMMEeTPHEK :olinamanu. Hatm:xana gKytdcHs MoJIeKV.Jalap TVaHIanH.

Kopaaent dormagum. KoBadeHT KyTOIM O0FIaHHAIN KVII vupaign. ¥ IM
KuiiMaTtina GapkH EaM 0Viaagurag atoMiap opacHia Tvamaaau. Ilemax,
VMVMHH 3JIeKTPOH EKVQTH ATOMJIAPHHUHT 0HpHUra CHILEHNANN Ba 00oFIaHHIN
KEvToan OvVaanu. KuMernil OoFIaHHIOHHHTD KVTOJIHAHIHHH aTOMJIAPHHHT
3apanu Typuia Kypcarmnanm, MacanaH oyvenaii: H® — CI'°, 0 — opanug
zap4an.

HExH aToMHHMHAT 2JIeKTpMaHQHIINE KHAMaATHHEET QapKH ViIKaH 0Vrada
caliliH OoFIaHHII KyT0au 0Viaann. KMerHil OO0FIaHUMINHUHET KYTOIMINIH-
HUHT YerapacH 3JeKTPOoHJAPHHHr 0Hp aToMJaH HKKHHYH aToMra TVIHE
cinikumm. Hatu:xana MEKM HOH TYV3HIHO0, HOHIH JOFJIAaHHIN Oaiino O0ViIanH.
Hormn GordaHHII 3AeKTpMaHQHIIHKIAPHIA KaTTa (apy OViagmrad 3Jie-
MEeHT aTOMJIAPH opacHja, hHH MeTALI BEa MeTaJIMacjaap opacHia TVaHIanu.

XJIop 0HJIaH OJITHHIVIVPT, OJTHHIVIVPT 0HIaH KHCJI0pOo] opacHgard 0or-
JIAHHWII TV3WITaHa KVAT 3JeKTPOHH KaHOall cHMKHIIHN Ba KAaHJA aToM
opacHiard OOFIaHHIIHHHT KYTOJHIHTH HEKOPH O0VIHIOHHH aHHEJIAHIHK.
Xaop 0HMIaH OJTHHIVIVDPT VUMHUH JaBpja :xKoHIamrad, JIeKTpMaH(IInK
naep 0Viinua yannag VHITA Kapad opTani. X1opHHHET IM oATHHIVIVDPTHHHT
IM karTa, 0VHIA 3MeKTPOHIAD OJMTHHIVIVDPTIAH XJ0pra Kapad cILEHIH.
OJATHHIYTVPT ATOMHHHHT 3apdanl MycedaTt, IJaopaa 3ca Magduil oviagm:

8% o 1%

V3 xyvaocamusan [loauHr mKanacH 6Viinua Terkmmupaiink. IM(Cl) = 3,

ax IT(S) = 2,5. AToMIapHHHT 3JeKETpMaHGUIIHNEIapuEHHET dapru 0,3.
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Kucnopoa ounag oaTHHEryrypT oup VIA rypyxga :xoinamrag. IM rypyx
0VIiHda IKOPHIAH DacTra Kapad kaMaani. Kucaopogauar M oITHHETVIVPT-
HUHT IM kKaTTa, 0VHIA 3JIeKTpOHIAD OJTHHIVIVDPTIAH KHICJIopoara xapad
cHEHHEAH. OXITHHIYIVDPT ATOMHHHHI 3apdin Mmycdar, KHcaopoJa aca
maHGHi 6Vranu: S — 0%,

IM (O) = 3,5;

IT (8) = 2,5.

ATOMIApHHHT 3JeKTpMaHGUAIMTHHEEHED daprHr 1.0. JleMmar, KHCI0Opo]
01IaH OJITHHIVIVPT OpacHa TV3HIanHrad KHMeBHH 0oFIaHHINO OJITHHIYV-
rypT 0HMJIaH TJ0P opacHard TVaHJIajHurad KHMeBHH OoFJIaHHIIra HEcdaTaH
KyToan 0VaangH. boradaEHIDHEHAAT KVO0JIHINCH MOJJaHHHT X0CCACHTA TALCHD
aTann. KyTdan Moaekviagap 0Hp-0HpHra xXap U HoHIapH 0HiIaH OVpHiIa
oxanu. Hatuxana viapHHHT opacHja TOPTHIIHMIN maigo ovViaagd. IIveEHAr
VOVH KVTOJIH MOJeKV.JAlaplaH TAMIKHI TOOraH MOAJAIAPpHHHT 3pHIO Ea
KallHalll TeMIOepaTypalapH KVTOcH3 MOJIKVJIAIH MoJJalapra KaparaHja
HNEKOpH 0ViIagH.

KyT0a1 MoIeKvVIAIH MOOJAIapHHHT 3pHVEUAHINIH XaM NKopH 0ViIagn.
JPHUTVEUH MOJeKVIACHHUHAT KVTOIHINIHE IKOPH 0VArad capy, VHIA 3pHTIHI-
raH KVTOJIH MoJeKVJIaATH Mona 01IaH HoHIH 0HPpHEMAJTIADPHEHT 3pVBUYAHIIH-
T'H XaM oKopH 0Viaanu. MacagaH ¢cyeja apHUraf XJ0poBoJopo] MoJdeKVJacH
KyTO0JIH, 3JeKTp TOKHMHH AXMIN VTKasagl. XJopoBoJopoJHHHT GeH30JA0arud
IPHUTMACH 3JIeKTD TOKHHH VTEasMaiinn. Cabadu OeHz0I MoJeKV.JIacH KyTOaIH
aMac. IIlvEMHAT VUVH XJ0p BoJopo] HOHJIAPHTA DapualaHMainn.

JIeKTPpMAHPHIIIHEK ATOMHHHI acocHH KEHMEBHI Ioc-
cacH, MOJIeKV.Jalaryd aTOMHUHT VMYMHAH 3JIeKTPOH KV(TH-
HH V3HTa TOPTHIN XVCYCHATHHHHAT COHIH HdogacH. [lagpuia
JKaJeajlla 3JeMeHTJADHHHTD 3JeKTpMaH(@HIIHNTH Xap
IaeEpaa 4dannaH VHITa Kapab veanmn, M kartta KHIIMAaTH —
rajJoreHIapra, 3HI KHYHEKE KHHAMATH 3ca THIPOKCHIIH
MeTaLIapra xoc. 'vpyvx 6vViinua sekTpMaHGHUHAINEK IDKOPHIAH IacTra Kapab
(0a®3H XoodapiaH 00IIKA) KaMadgnl, OeMalK 3JeMeHTJADHHHT MeTallIlnK
XoccacH opragi. Mxrn atoMEHHET M KHIMaTHHHHAT dapKH KaTta d0Viarasg
caliiH 00FIaHAINI Ky TOIH 0Viaani. KuMernii G0FIaHHIIHEMHET KVTOJIHINTHEHEHAT
yerapacH 3JeKTPOoHIAp 0Hp aToMIAH HEKHHYH ATOMIA TVJIHE CILI:KH0, Ha-
TH:Xa1a HOHJIH 00FJIaHHIOHHH TY3HIHIOIHIHID.

1. SnekTpMaHPUANUK AeTaHUMK3 HAMAT SNEKTPOMaHPUAAMK LLKaNacK Ba 4aBpUid c1c-
9 TemagaH doiganaHmb, bepunraH anemeHTAAPHUHT KMMEBWEA benrvnapuHu 3M gapa-
WACMHM opTULM OfiiMua xoMnawmnpuHr: docdop, MarHuid, bop, Leswid, kncnopog,
b KpeMHWH, Kanwi, yrnepoa, BOAOPOA, ANTUHA, QTOP, ONTUHIYTYPT, aNIOMWUHWHA, KaNbLIMA.
2. ATomnap opacwaa Ty3uAaguraH KMMEBWA DOFNaHMLLIHKM 31eMeHT aToMAapMHMHT 3M coH
KuiAMaT 6§iinua aHMinaHMumHuAHr cababu Humaga? Muconnap BunaH TyLWYHTUPWHL.
3. Bupurkmanap xydTaarK KaRcKH DUMPUKMaHWMHT My CTaxKaMaMIA FOKOPpU Ba HUMa cababaan:
a) Kanwii ogmav K1 Hatpuiid oguaw; 6) HaTpwid GTopK Bk HATPWIA XNOPWUAW; B) KanbLWA

Aoanam EKn KansLmid BpoMmuaw; 1) KanbUmid GTopuam ki Kanmid xnopu?



14-§. HOH BOF.JIAHWUWIN

JrekTpMaHGHEINE KHIMaTHIa KaTTa Qapy byryHru papcaa:

ﬁ}TJIPE.H ATOMJIAD Oopaciijga KHMeBIH DOFJIAHHUII v oHAM BOFNaHWILHMHT

Tvamaca (A3M = 1,7), vHOIa YMYMHHE 3JIeKTpOH Xap XWN MLLOPANM NOH-
JUWINTH 3JIeKTPpMaH(HILINTH KaTTa aToMra Kapad NEPHWUHD 3NEKTROCTaTHR
CHIIENNNN. DVvHMHD HaTH:AacHIa 3apdAnjaHraH I;f;;‘:;ﬁ:m”ammc“ﬂa
japapuanap Tvauaanu. bv zappangap HoHIap ned TYWyHAAMraH BjAaMu3,
ATATANH.
" somnan osens o
Taanu cyanap

Tvauarad HoHIApP opacHIa HOH DoFJIaHHII —_—————

ned aTamlaqHdraH 3JeKTPOCTATHE TOPTHIIIHII Iali- * WMornap

o 0Viaanu. JlekwH, HoH 0OFJIaHHIO TY3HIATaHa * MloHnapHwHr anekTpo-
3JeKTpoHJIap O0HpP 3JeMeHTJaH HEKKHHUHCHTA ERERTE PR TR
TVIHE cHIKHMaiini. MoH OorjIaHHIOIHH KoOBa-
JIeHT O0FJIAHHIIHHHT YerapaBHnil XoJaH cudaTHja
Kapamra 0vViann. ¥ HUHD acocHJa HOHIAPHHHT
3JIeKTPOCTATHE Vaapo TascHpaapu eérann,. Hlvera
VIIIam, TallKH KapaTHjard 3JeKTPOoHJAD COHH CAaKKH3JaH KaM 3JIeMeHT
ATOMJIAPH 3JeKTPOHIAPHH KVIIHG oaHd eéKH 0epud, Vaura AKHUH ollIaml-
raH HHepPT Ta3HHUHT TAIIKH 3JeKTPOH KATJIaMHra VXIIall KaTjgaM Tvaajn.
Macanan, HaTpHH GTOpHINIATH HMoH O0FJIAHHMINHHHT TV3HIHIIHHH KYVpHO
UHKAMH3:

* WioHnwu kpuctan
naHxapa

2Na + F,= 2NaF

JJIeKTPOH HATPHH aToMHKJaH $Top aToMHura ciuxuiinn. Hatu:xana =Ha-
TpHH 01MIaH JTOPHHHT HEKAJACHHHHT XaM HOHJIapH 0apKapop 3JeKTpPoH
KoHGUrvpanudara ara 0viaani. Xoccagapl 0ViiMua HoH 00FJIaHHII KOBAJIEHT
doFIaHHIIgaH aprIaHani. JJIeKTPOCTATHE KVUJIapHHHT TabcHpaapH de-
PHAraH HoHJAH XaMMa ToMoHra mvHaaradH. HHIvHEHHETr vuvH OepHIrad HoH
Xap Kagjai DVHaAIHIIJard KapaMa-Kapliii HIIopaal HoHJapHH Va3Hra TopTa
oJanu (34-pacm).

Na atomn F atomu Na™ moH F mosm

34-paem. Hatpuii a dT0p ATOMIADHHHET TALCHDJIAITHIITH




HoH dorIagHIIHENAET HVHAIHIICH3JINTH Ba TVHNH-
MATAHJINTH IIVHTa acocadasani. Hos dorTagHIIIERHAT
KPHCTALI IaH:KapacHja xap 01p HOHHHHT aTpoduga
KapaMa-Kaplil 3apdljaHrad HOHJAPHHHT MabJIvVM
0Hp coHH xollnamraH. Macanan, HaTpHil (TopH-
nuHEUHAT NaF KpHcerann maH:xapacHOa HaATPpHHHHHAT
onp woHH Na™ 6 dropumg F momu O0miaanH, Xap 0Hp
dTopK HOHH OJITH HATPHI HOoHH 0HIaH Vpald oJIHH-
rag (39-pacM).

35-pacm. Harpui

@®topuam NaF Hlyanaii xuaud, HaTpHii QpTOpHAHHUHT OHp
KPHCTATHHHHET Oymaru :xkyna kyno (Na™ F7) wHommapuaas TyaHIraH
TY3HIHITH 0Hp KaTTa MOJIeKyJaaHH 3caaranu. [IIyHHUHT vUvH

ofaTaa MoH 0HpPHKMAIAp VUIVH COON& UKKU aMoM-
AU MOJeKYAa TYINVHUACHHHUHT MabHocH VK. Mon O0upurma darar 0VFE
XoJaTnardHa alJoxXHa MoJeKVJaplaH TallKHI TooraH. TapkHdénga xam
HOHIH, XaM KoeajgeHT OormaHHII Jop Mojadap xXaM vupainu. byHpan
MoOJjajJapra rEApoKcHAJIap Ba KVILIarad Tvajap kupann. Macaigas, HaTpHuH
rugpokucuaunara NaOH Ba mHatpuii cyasdaruga Na SO, maTpuii duninan
KHCI0pod aToMJIapH opacHa HoH doraagHum, domyanraps sca (NaOH Tap-
kndnga H—O sa Na,SO, raprubnga S—O opacnparu 00rIaHNIN) — KYTOIH
KopaaeHT dormaHum. Opraguk 0HpHKMaIapia HoH 0oFJIaHHII KaM vupannm,
cadadH vriepo] aTOMH 3JeKTpOHJAPHH HVEOTHO eKH OUpUKTHPpHD, HOH TV-

s MyMEHH 3Mac. I[Ilvera Kkapamacaas, HoH 00FJIaHHUIN 0praHHUK Tyaaapia
RCOONa", ROK™ ea acocmapna R N"OH™ yupaiinu.

JIeKTPpMaHQHAIHK KHHEMAaTHIa KaTTa dapy 0ViIanurag
ATOMJIAD OpACHa KMMERHH doFrIadim Tvaraca (A3T=1,7),
OVHIA VMYMHIH 3JeKTPOH 3HUYIHE 3JeKTpMaHQHUIIHCH
VIKAaH aToMra kKapad cmmxpinu. lllvEmHEr HaTtH:xacHia
apAdJIaHTaH 3appadaiap — HOHJIAD X0CHJI 0VIaqm. X0oCcHT
OVIIraH HOHJIAPDHUHT 3JIeKTPOCTATHE TOPTHJIHIIN HATHIXKA-
cHna MoH OoFIaHHUII mOalifo O0Viaagn. XoccalapH 0ViiHda HMoH O0FIaHHIO
KOBAJEHT 0oFIaHHINOAH Varaua 0ViIani. JIeKTPOCTATHE KYUWIADHHHT Tab-
cHpH JepHJraH HoHIOAH XaMMa ToMoHra HvHanrad. IIlv cadadau depuaras
HOH Xap KaHjal HVHaAIHIOOard KapaMa-KapIlHi HIIopall HoHJIApHH VaHra
TopTa odany. Moy 0oFIaHUOIHHHET HVHAIMArAH Ba TVHEHHMATAHJINTH IIVH-
ra acocaadgrad. Hou foraagnamy 0op 0HPHKMAHHHT KPHCTALI IaH:EKapacH-
Ia xXap HOHHHHT aTpodHia KapaMa-KapIIH 3apdnjJaHradH HoHJIApHHHT
Ma®JIVM OHp COHH XKoILIamiagH.

9 1. KumEBWMA BofnaHul TYpAapUHUMHT Fxwawnuri dBunad dapky kaHaan?
2. Qopmynanapw Bepuarad mMogaanapiarv KWMEBWA DOFAAHMLIHWHI TYPAAPUHK aHWK-
- nanr: a) NaCl, H,S, F,, Al; 6) H,, H;N, NaF, ZnC; B) HCI, Cl,, Ca,N,, FeS.
¥ 3. VoH Bornanuium 6op Moaanapra MMCOANAP KeATUPHG, YiapHUHT GopMynacuHm &3ub,
KUMEBWIA DOFNaGHWLLIHWMHT TY3WIMIL UM3MaCUHKM UN3KHI.
4. Von bofnanvnm BuprkmanapHuHr Huma cababpad xuaw Oynmaian?

[



5. Tapkwbuaa woH Ba KoBaneHT bofnaHuw Bfaran kkMTa DUPUKMaHWUHT QOpPMYNacUHK
E3MHT.

6. Ca’", 5% MoHNapPWHWHI 3NeKTPoOH QopMynanapuHK E3MHr. by MOHNapHWMHT 31eKTpOoH
dopmMynanapu KaHaan 3aneMeHT atToMura TyFpu kenagu?

7. 3-AaBpHWHI KaHdal 3nemeHTW xnop bunand wox bofnanmwamn Bupukma Tysunagn?
YAApHUHT TY3MANILK CXEMACUHW UN3WHT.

8. He#tpan atomaaH mycbat 3apaanaHrad MOH Ty3Wranaa 3MeHTIap 3appadanapHuHr
MMKACOPW KaHAal y3rapaaw? HeiTpan aTom MaHOWA 3apaanaHrad MoHra ainaHraHaa
un?

9. 3appauanap XxyQTUAarK KaH4an 3appaHuHT MUKAOPK KaTTa 3KaHUHW aHUKaHT:

a) Cl- sa CI®
2) 5% Ba §°
B) Ca® Ba K’
B) Cs* Ba I
10. [JadTapuHrusra a) nonnw; 6) kytbnm kosaneHT; B) KyTOCWM3 KoBaneHT bofnanuwm bop
MOALANapPHUHI Xap bupwura yu dopmMynaaaH.

15-§. BAJIEHT 9JIEKTPOHJIAPH AYODPTH
BYJINTIAPUHUHI TOPTUJIHUIT HASAPHUACH

bus 6vHraua dazongaru MoJeKyJia 8K TIHIHT ByryHr1 gapcaa:
ATOM OpOHTANIAPHUHNUHT THOpHUAIAHHINN 0Vilnua

. 0 * MONErYNanapHWHI Ba
aHUEJAIHT KVpud ungiue. Moaeryiaa reome-

WOHAAPHWHT Pas0BKUiA

TPHUACHHH aHUKJAINHWHT AHa 0Hp UVIMHHA Kapad WAKMMHW TAXMUH KAWL
UAKAMH3I. YUYH BANEHT XY DT 3NekT-
MonerynaJlapHHUHT TeOMeTPHK INAKJIHHU poH BynyTAapuHMHT

AHUKJIaHQUrad coila VCVIHMHH KaHaJalHK TOpTMLLIMIL. TEOPWURCUHM

doRganaHnwHK Kapab
UMKaMM3.

dHsuE EKHMérapu I'majgecnHd TakaIHd KHIOH.
YCyIHHMHT acocHra MapeasHi aTOMHHHT TaIlKH
KaTJaaMujard xvQT sIeKTpoHJIAPHHHI TOPTH-

MU MOJell, ABHH 6aleHIM IAeKMPOH XHCY(- AN CY/iah
mi ﬁynymnﬂpuuunz mﬂpmumum Hd3dpUuACH » HEIBEIFJHHHP‘IHF
Exnpagn. 'mamecmn yeyJa MoOJeKVJIAJaApHHHT KoWAaNapu
(hazoBMil MaKIHHHA opOHUTANIADHUHHHT THODHI- * Monekyna Ty3unamwmnHu
JaHMIHK 0ViHYa 3mac, 00FJI0BUM 3JIEKTPOHJIAD SHWKNaLW anropuTmm

COHH Ba O0VIHHMATAH KVQT 2JIeKTpoHIap 0Viinda

aHWEJIaIra 0ViaguradHiHl Kypcatagd. Xap MoJeKkyJaa cdepara HUKH 4H-
3WJArag reoMeTpukK ¢uryvpa rKadugup. Chepa mos3acHgard 00FJI0BUH HVPT
3JIeKTpoHIapH dup-0upHIaH 6Hp U Macodara vaoKJIalragga MoJdeKyJia-
HHHI 3HeprufacH MHHHMAJI KHHMATra 3ra o0viani. bVingMmaras 3J1eKTpoH
EVQTH IIap 3HIa KaTtTta Macodana :xolinamann. Mogekyviana 0ViIHHEMArag
VAT 3JeKTPOoHIAPHHHHI COHH KVI OVIras caliiH BAIeHTJIHE OVpdax
kKamMadaan. MoJdeKyJIaHHHD TYV3HIHIOH O0FJI0BUH 3JIEKTPOH KYQTIApHHHHT
thazoga KoHIANIMINK OHJIaH aHHKJaHaOH. JJIeKTPoH :Ey(dTiaapn daszojga
Vaapo TOPTHIINII KaM OViIaaurad xojgatia sxollmamanid. UKKHE 37eKTpoH
EVATH YM3HEJIH, VUTAcH TVFPH OvpUarkal vudvpdar, TVPT 2JIeKTPoH EKVATH
TeTpaslp XoCHJ KHIHO KoljgalmanH.
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MogekVIaHHHT reoMeTpHACHHE ['Hiagecnn veyan 6Viinda Kapad YHKHIO
VUYH MoJeKyIaHHHT dopmyaacHHu AX E ned ésanm, OyHjarm A —
VMYMHM aTtToM; X — VMVMHH aToM 0HIAaH KHMEeBHH O0FIaHHII TV3H0 TVP-
rag 3JeMeHT aTOMH-JIHTaHd, S5HH 00FJI0BUH KYDT 3JeKTPOHHHH Oepain;
E — 0VinEMaras 3JeKTpoH HYGTH: 11, 1 — Moc J0FJI0BUYH Ba 0VIMEMATraH
3JIeKTPOH KV TIapHHHHT COHH.

MHJIE!HF.IIE. TVSH/IHIIHHH aHHEJAII aJdTopHTMHA

1. MonexviaguHr goMygacH 0Viinda MapKazvi aToM OoFJaHHIO TY3HO
TYpraH JUTaHIHHUHT COHH N AHHKJIAHHO, VHHHT KHHEMATH opMy.Jara €3f-
Janu:

AX E .

2. boryoeud Ba OVIHHMArag 3JJeKTPOH EVQTHHHHET VMYMHH coHH (n +
m) dopmyiaa O0Viilida aHHKJIAHAH:

(m+m)= 5 (N, +IN,—2)— T

Bysparu N, — MapkKasWii aTOMHHHI TAIIKH JJeKTPOH KaTJaMHIATH
3JIeKTpOoH coHH, N_— MapKasHil aToM OHiIaH OOFJIaHHIN Ty3ajHraH JIH-
rafgj 3JeKTPOHJIAPHHEHHET COHH, TT— MOJeKV.Jagard T-0orJaHHIOHHHET COHH,
Z — HOHHHHT 3apdaif (MoJeKVJaIH aHHOHHHHT TYV3HIHIIHHH aHHEJIaIIra
KVIIaHanm).

3. boraopun Ba OVIMHMATrAH 3JeKTpOoHIAp KVATHHHUHr dapUyacHHHHT
dasogard ;KoHJIAIIHINH aHAKJIaHALH.

4. bV1HHEMAaraH 3JeKTpoHIAD KVATHHHHT COHH (M) AaHUKJIAHNHD, VHHHT
KHIMAaTH MOJeKYJIaHUHT dopMyracuja kypecatunanm: AX E .

5. MoJlekvVIaEHHT reoMeTpHACHHN aHHEJAHALH.

Moaeryaa TY3HIHIIHHEN ['HiTened veyan 0MJIaH aHHEJIALITa
MHCOJLIap KYpHO YHKAMH2

1-mucoa. BF, ModeKyIacH.

1. MonexynanuHar dopmyaacH AX.E .

2. bop aroMu O-00FJIaHHIO TY3HIITa V4 3JeKTPoH, QTOPHHHT V4 aTo-
MHHHNHT Xap KaliclcH 01D 3J1eKTpoH capdaaiinu. Monexviaana T-0oFIaHNIIN
HVE. O-00FIaHHII TY3HINTA KaTHANTIAAHTAH 3JIeKTPOH HKV(TIaApHHEHHT COHN:

(3+3)

+m= —— = 3.
n -+~ m 9

3. JIeKTpoH XKYVPTIApHHHHAT (Qasofa KoIIaOIHIIH TVFPH vUOyVpUaK.
4. By IrHEMAraH 3J1eKTPOoH EVPTIApHHHEET coOHE m = 3 — 3 = 0 MoJeKv.Ia
dopmymacu AX E .

T4



9. Momerviaa Tysuaumn TVFpH vudyvpuay. bopHHHr fapua BaleHTIHE
3JIEKTPOHJIapH (TOPHHHT VU aToMH 0HIaH U-00FJaHHII TV3HIOra capd.a-
Hanu. bopaa 0ViIHHEMAaraH 3JeKTpOoH FHVOTH HVK.

2-mueoa. SnCl, MoxerkyracH.

1. MonekynanuHar ¢popmymracu AX E .

2. Kanalli aTOMHHHHED BAJIEHTJIHE EKaTaJlaMHJard 3JeKETPOH KV TIapu-
HUHT VMVMHI COHH:

Kamall aToMHHHHI BAJIEHT 3JeKTpoHH 4, XJOpHHHI HKEEKH aToMH 2
3JIeKTpoH Oepanl, MoJeKyaana T-0oFIaHHAII HVE.

3. JIeKTPoH EVATIapHHHHED (azoja HKoHJAIMHIOH TVFPH 0VpUaAKIH
vudypUak.

4. BV 1nMHEMAarag 3JIeKTpoH XYV QTJIaApHHEUHET coHE m= 3 — 2= 1. bormagum
dopmynacu AX E .

5. MoJdekvia TV3HIHIIHA 0VpUaAKIH.

3-Mucoa. SO, MoJIeKy IacH.

1. Monexynanunar gopmymraca AX E . Monekynana MKKH T-00FIaHHIII
oop.

2. OXITHHTYIVDPT ATOMHHEHKHT BAJeHT KATJaMHOa 3JeKTPOoH KV{TIapH-
HHHTI VMYMHI COHH:

n+m=(6+4)/2- 2= 3.

OATHHTYIYPT ATOMHHHHT 3JeKTpoH KaTaaMuga 6 3JeKTpoH §0p, KHCIO-
POOHHHT 2 aToMH 4 3JeKTpoH Oepajl, MoJeKvVJaga HEKH 2 T-0oFJadKII 60D,
VIAPHHHT COHH EV(T 3JeKTPOHJAPHHHHETI VMYMHI COHHHH XHcodJgaragja
(n + m) altupunagH.

3. VDT 3NeKTPpOHJIAPHHENUHET ¢ asofary Olakad TVFpH vubypuax.

4. byauEMarag ;:XVOT 3JeKTPOHJIaApHHHHETI cOHE M = 3 — 2 = 1 MoJeKy-
nanuHr Gopmyaacn AX E .

5. Moaerxyiaa TV3HMIHIIHA YH3HKJIN 3Mac, 0VpUaKIn.

OATHHIYIVPT aToMHAa O0JTH BaJeHTJHK aToMH 0op, VHHHI TYpPTTacH
KHCIOPOJHHHT HEKH aToMH 0miIaH O- pa TH0oOFIaHHILIApD TYV3HIIra capd-
adagnu (0 = S = 0). Illy 6mnag oATHHIVIVPT aToMHIa OVIHHMATraH 0Hp
EVDT 3TeKTPOHHE KOJI4H.

4-mucod. Monexyviaain HoH GDS‘.

1. Hourunar dopmymacu AX E . Morga dup TFoormasuin Hop.

2. ¥riaepos aTOMHIHHHT BAJMEHTIHE KABATHAATH 3JeKTPOH KV TIApHHETHT
VMyMHH coHE n +m=(4 + 6 - 2)/2 - 1= 3. ¥riaepog aToMHHHHT TVPT
3JIEKTPOHNIa KHCA0POod ATOMHIHHHT 0JITH 3JeKTPOHNHEHN KVIIH0, HUFUHANIaH
kapfoHaT MOHHHHHT 3apaiHHH, K0JraH coHJaH T-00FIaHHIIHHHT COHHHH
0JIH0 TaIlIaliMMH3.

[k
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3. JIeKTPOH XKVPTIapHHHUHT Qasojard :KoIJalHIIH TeKnc vudypuax.
4. bVaHEMAarag 3JJeKTpoH KV TIapHHEHAAT coHE m= 3 — 3 = 0. Kapfogar
HOHUHHUHT Gopmynacu AX E .
3. Kapborar HoHHHHHT dopMacH TeKHC vudypUak.
bup ZHI aHopraHEHK Ba OPraHHdE MOJJajIapHHHT IeoMeTpHACH XakKHnia

MawsIvMoT 26-;xaneanga OepHiIras.

AHOpraHHE EA 0PTaHHE MOIJJAJAPHHHT Te0MeTpHACH

26-madsan

Bormoeun Ba
= JIeKTPOH Bormorun
OVIHHEMArase Monexvna
. | Momerv-| Mnucon- - YD TIApHEHET 3TEeRTROH
N 3JIeKTpOH 4 reoMeT-
Ja THOH JIap dasoga HoHIA- Ry TIaADH-
RYPTIApHEHAT PHACH
] IITHITH HHHI' COHH
YMYMHH COHH
1 [AX.,E, |BeC(Cl, 2 UnaHyIH 2 Unsuran
COo,
2 [AXE, BF, 3 Tvrpu 3 Tvzpu
50, vubvpuar VUiV puUaK
a3 |AX E 5nCl, 3 Tirpu 2 Byvpuarmnm
vTUOVpUaK
4 [AX E, CH, 4 TeTpasap 4 TeTpaszap
CCl,
a [AX E, NH, 4 TEeTpasap 3 Yubvpuaxr-
PH. JIH OHpa-
MHIOA
6 |AXE, H,0 4 TeTpazap 2 OypuarJIn
7 [AXE, PCL 3 Tpurouan 61- 5 Tpuroman
OHpaMHIa OHOHpA-
MHIOa
d |AX E 5F, 3 Tpuroman 6n- 4 “Tebpa-
OHpaMHIa HHII
MGJIEHFJIEU]EI_P HHHT TeOMeTpHEK IDNMaKJHHHA E.'E[HHJI&fI-
i 55 . Aurag oAaHH veviaHd 'ninecnn Takaug KHJIgH. ¥ CYJIHHHET
\ » acocHga MapKasHil aTOMHHHT TAIIKH KaTJaMHIar#d EVQT
[ & SJIeKTPOHJADHHHHT TODTHINHIN MOAeIH, ABHH BAJIEHT
l JeKTpoH XKVvdTaap 0VIVTIApHHHUHED TOPTHIIHIN HaszapH-
dcH eTanm.
1. Tapkmbu AXE_ BfnaguraH umsukin Xap Typ/av 3appanapra MUCO/ KENTUPWHT.
2. Tysunuiwim nupamuaa, TeTpasap 6yarad sappanapra MUCOA KeTUPUHL.
L 3. by sapauanapHunr SiF, sa SF,, PF. sa CIF, reoMeTOpMACUHI CONMWLITUPUHT.
4, Muanecru ycynn bAnua monekynanapHUHr reoMeTpuK WaknuHmn aduknanr: H,S, BCL,

XeF,, SO,
. Twnnecnu yeynm BfAnua NO, MOHWUHWHT TEOMETPUK WAaKANHW aHWKAaHT.

Ln



16-§. META.JIJI BOF/JTAHHIII

Mertannap 0HnaH VJIApHHHI KOTHOIMAaIapH
oJaMJIapra :Kvia spTajad MawsiavMm Oviarad. Eo-
MEBHI 3JeMeHTIAPDHUHT KVIOIUMJINTH MeTalIapra
KUpagm.

Metannap ned, 3JJeKTP TOKH 0MJIAH HECHEIHE
VIKA2VBUAHJIHIH HWKOPH, AccHJIAHVEYAH Ba Me-
TAJJI AJTHPOKJIHTH 00p MoJJajapra aiTHJIAIH.

MeTanrnap KHMEEHH 3JJeMeHTJApHHUHT JaBpuil
JKaneannga 0opJaH acTaTtra Kapad OpPrUsiiIrag
MIAPTJIH TVFPH YH3HEKHWHT Yall TOMOHI'H IMACTEH -
Ovpuarnjga skoinamrad. Metann XoccacH aHHE .
DHIHHAOIWIaH MeTALIap JABPHHUHT JoIIMaa KO-
gamrad (IA pa IIA rypyx aJIeMeHTJIapH).

MeTann aTOMJIAPHHHHET TANIKHK 3JeKTPOH KaBaTHOa 0Hp 3JeKTPOHIAH
VU 3JeKTpoHraua oviaanu. MacanaH, HaTpHiiga 0Hp, Marguijga HKKH, aIm0-
MHHHIAA 3ca VU 3JIeKTpoH Oop.

byryHru gapcaa:

* MeTann BoFnaHWLLIHWHT
TabwaTtHW Ba YHWHT
METAANEPWUHWUHT DUSHK

XOCCACHTa TAbCUPWHU
bunammz.

MeTtann BornaHmil

MeTtann kpucrann
NaHxapa

* Tamxy 31eKTPpOH KABATHIA TYDT Ba 08Il 3/IeKTPOH GVIAIHIaH MeTANIap TaM YUpaigH.
Macamar 5n — 53'3p*, Bi — 63°6p°.

ErMerHii pHaKNHATa KHPHIITaH MeTALT aToMIapH Va3 JIapHHHHT BaJIeHT
3JeKTpoHIapHHA Oepud wiopann. MeTalHHHT TAIIKH 3JeKTPOH KaBaTHIaH
3JIeKTPOH COHH KaMmalirad caliiH Ba aToM dIpocHiaH 3JeKTpoH IIoFOHA
V30KJAIITAH calilH 3JeMeHT aTOMHHHHT 3JeKTpPoHJIaApHH 0epHII IoccacH
opTanm.

JIeMeHTHHHT aToM HOMEepH 0pTraH capH 3JeKTpoHJIapHH JepHIl Xoccacu
0IJIaH MeTaJJ XoccacH gaep O0ViHMYa Kamalind, ryvpvx 0ViHda opraiH.

Kumveruii 0HpHEMaIapia MeTAIADHHHT OKCHIJAHHIN JapakacHHHHT
KHiIMaTH ¢gaxaTt MycdaTr 6VIaaH Ba MeTaljlap KaliTapvBUaHIHEK X0CCACHHH
KypcaTanH.

MetanMacaapHHHT aToMJIapHra Kaparagja, MeTaadl aTOMJIADHHHHT
paguyvciIapH KaTta 0ViajH, IIVHHHD VUVH MeTajlJd aToMJIapH BaJeHT
3JIeKTpOoHJIapHHHN ocoH Oepanu. Hatm:xana mMeTasn atoMaapu mMycdar aa-
pAnIH HoHJIapra alinagani. ATomMiIaphaH asEparadH 3JeKTPoHIAD MeTalll
HOHJIAPHHHIHT opaclaa HHcOaTaH 3PKHH XapakaTtjaHagu. by sapdaniadras
jappadaTapHHHT opacHia KMMEBHH 00FrJaHHIIHAHT Varada TYpH — MeTaJLa
DOFJaHHUI TY3WIani. by Sormagunr ogaii Moa0a MeTALTAp HHHHT KPpHCTAILI
IaH;KapacHHH Ty3and. KpHcranil nad:xapa TyIrvHIapHga MycdaT sapanjgaH-
rad MeTa I HOHJADH HoHjaainnd, VIApHHHTD opaclja 3JeKTpPOoHJIap 3PpKHH
Xapakariaagani.(36-pacM). ITeKTpoHIAp V3AVECHS XapakaTia 0VIragiInru
Tvdaian, viap MeTalJ HoHJIapH 0MIaH TVKHANITAHOa HOHJIAD HeHTpan
ATOMTAa Ba aKcHHYA, KallTajaH HoHra aljlaHan.
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Honaap Kpuetana maH:kapa TVIVHIApHIArH

e N o MyvedaT HOHJIap OHMJIaH 0ab2H HeHTpaJ-

/+ o /I+ 4 ae /+ jJap aTomMJap opacHaa 3pﬂr:3m Xapakrar.Ja-

&S 4 ] M 1 HAJHTaH 3JIeKTPoHJIapH 0VIraH naH®xapa
&K P ] o ] KEPHETAJJI mMaH®xapa ned aTtajgaai.

4 w MeTalI KpHeTALI DaHAKAPATIADHHNEHT

e bl o {4 V3rauanuru yJIapHUHT YMYMHH (QUIHK

i / . ’r/ XO0CCAJIAPHHHN aHHEKJaAHOH. JJIeKT TOKH

3+ | e’ O 0HIaH HCCHEKJHKHH AXIIA VTHKazagH.

| by xzocca pHcTanl maHaxkapa 0Viiizad

JIEeKTpOHEJIAD AToMIap JJIEKTPOHIAPDHHHT 3PpKHH XaparaTJIaHWuITH

26-pacm. Merawn KpHeTam dHIaH aHUEJaHAOH. JIeKTpoHIAp Tap-

IaHAKADPAJIApHHEHHAD TY3HJIHIOH THOJIH XapargaTtra (:}JIEHTP T-DH,III—IHI—II‘}

KATHAIIANH, HCCHEJIMKHNA XaM VTEasanu.
Merannnard KuMeBHH 00FIaHHIIHUHAT V3TAYAJIHIH VHIa ACCHIAHVBYAHINE
Ba 3THIVBUAHIHE XoccalapuHn Oepanu. Metanmapra MeXaHHE TabCHD
KVpcaTHAragna, vjap aToMHHHHI KAaTJaMH CHJREHIOH, JeKHH 3JIeKTpoH-
JapHUHT KPHCTAILI 0VILIad XapakaTJIaHWITH HAaTH:RKAacHa 00FJIaH|IN VaHI-
Maign. MeraaaapHHHT THIVEYAHINTHEN 0JTHHAAH MabJIVM. 1 IpaMM 0.J-
THHIAH V3VHIHTH VU KHJI0MeTpra eTaqirad HHrHYKa cCHM YV3HII MYMEHRH.
TemupnaH sca KvVIa IIKA TaXTada 9V3IIa0gH. ¥ HHHAT DOKAIHTH IIVHYaKH,
V OPKAJTH JapclIHKIard MaTHHH VEHmra 6viaanu. Merann GoFIaHHOIHUTHT
V3Hra oc Varadanuri 0miaaH 0Hpra VHHHI KHMEeBHH 00FIaHHIIHHHT HOH
BA KOBAJIeHT TVpPJapH 0HMJIaH VIIOANIINIHA Xam Gop.

MeTana KpHCTAI OaH:;Kapa TYIVHIApPHOArd HOHJIAap

Q- ) . 0ujaH 3pKHUH XapaxaTJaHalHraH 3JeKTPOHJIap opacuja

\ _ TV3HJIraH KHMeBHH O0FJIAaHHII MeTaJJ OoFIaHHII 0ed
Z[ w

aTajanm.

MeTa/LTapHHHTI KPHCTANLI HaH:KapalapHHHHET Vara-

YATHTH VIAPHHUHT YMYMHH PH3HE X0CCATADHHNT AWK IA M.

MeTain 2JeKTp TOKH OILIaH HCCHEJIHNKHH AXINH VTEaszanu. By Xocca KpH-

CTAJL MaH:Kapa 0Vilaabd sJIeKTpoOHJIADHHHT 3DKHH XapKAaTJIaHUIIH 61IaH TY-

IIVHTHPHIAOH. JJIeKTPOHIAD TAPTHOIH XapaKaTra (3JIeKTp TOKH) KaTHaNIan|

0VHIaH TAIDKADPH MCCHKJINK XaM Tamuiqn. MeTtann OoFIaHHINUHWHT VaHTa

Xoc Varauaaury 0mIaH 0HMp BAKTIA KHMEBHH J0FJIAaHWILJIADHHUHT HOHJIH Ba
KOBAJIeHT TypJjapH 0MiIaH VIOIamanurn 6op.

9 1. AWM. MeHaeneeBHWHT AaBpWA XaABannaari MeTaanap KaHaa xolnawrad? Metannap
Bunad MeTanMacnap aToMAapu TYSUANMILMHKWHE {3rauanuri Humaaa?

2. MeTtann BOFNaHUILHUHT TY3UAULL MEXaHWU3IMMHK TYLLYHTMPMHT,

3. MeTtann Bofnanuw TYRMHMaraH Ba WyHanMarad Aerad TaxMUHAEP TYFPUMKT TyLyH-
TUPUHT.

4. MeTtann DOfAaHUILIHKWHT MoHAKM Bofnanuw BunaH yxwawnuru sa dapkym HUMaaa?
TyYLWYHTUPWHT.

5. Metann GoFnaHuHKMHT koBaneHT Dofnanu Bunax PaualnMim Ba Gapku HuMaaa?
TyWYHTUPUHT,



17-§. BOOOPOO BOF/JIAHHIN

Eumernili fornagum dakaT aToMaap opa- ByryHru gapcaa:
CHOArMHA XOCHJI OVIMalinH, IDVHHHTIeK MOoJe- « BOAOPOA GOFMAHMLLIHUHT
KyJap opacuaa xaMm xXocmna dyaagu. Ilysznai TY3WUINLL MEXaHU3MUHM
0OFJIAHHIIJIAPHHUHI TVpPHra Bojgopon OOFJIaAHHIN Kypub unkamms;
KHpand. ¥ BoOopod aToMIApH O0HIaH 3JeKTpMaH- » KUMEBMIA BOFNAHNILIHWUHT
duitmira oropu (F, O, N) sxemenT atomMiIapu TabMaTUHUHT BUPAMINHM

TYLUYHEMMS.

opacHAa TV3UIraH KVTOJIH KOBAIeHT 00FIaHHMINHI
0P MoJIeKVIaIap 0MIaH MOJeKVJIa TApKHOUIATH
BOJOPO] aToMJIAPH opacHia Tyvauiaanu. Bogopon

foFIaHHIIIAD CYB, aMMHakK, ¢Top BoJopon, Taanu cysnap

CIIHpPTJIApP, CHPKA KHcJ0oTa KadH 0HpHEMAaIapra

xoc. IIyHHHErOeK, Bogopo] OoFIaHHINIap Tabi- * Bonopoa Gornatvu

aTra XxaM KeHr Tapranaradg. MacamaH opoTeHdH Ba * Monekyna nunaa

HYEKJeHH KHCI0TAIapia vupaiinH. * Monekynanapapo
Bojopon GorIaHHMII — GHp MoJeryiaadarm  ° Kim&suid Dofnanui-

MyedaT zapAadJaHraH BoJopod aToMH OMJIaH HE- HUHF Tabuii Bupaury

KHHYH 0HpP Mo.IeKy.Jajari MaH(]pHiil zapaaJaHraH
ATOM opacHIa TYIHJaJHraH DoFJIaHHII.

Bopopon SornaHHIIHEY KHCMAaH 3JeKTPOCTATHE, KHCMAaH J0HOD-aKIeIITop
MeXaHH3MH 0nJaH TY3HJIraH OoFJIaHHIO feca xaMm 0vViaanu. MacagaH, ¢gTop
eogopond HF wmomeryviacupa 3meKTpMaHQUHIJINTH HEKOPH (TOop aATOMH
3JIeKTpoH OVJIVTHH Va3ura TopTud, KHcMaH MaHGHH 3apAnIadgani, BoJopo]
ATOMHAHHHT ApOoCcH (IPOTOH) HIII I03acHa 3JIeKTPOHHJaH alipiand, KICcMaH
MycOaT sapdaniaHanu. Bopopoa mpoToHHM O0MIaH KVIODHH MOJeKVJIaHHHT
MaH(HH z3apanan ¢Top HOHH opacHja naiigo 0ViIrad 3JeKTpPOCTATHE
TOPTHIIHII Bogopod 0OFJIAHHII TY3HJIHIINIA 0JIH0 KelaaH.

Bogopon 01gaH forlaHagurad ATOMHEHIHT 3JIeKTPMaHQHIINIE KaHYaIHK
IOKOPH Ba VHHHI MHKIOPH KaHUYAIMK KHUYHEK 0ViIca, Bojopon OoFIaHHIN
OIVHYAIHK MycTaxkaMm O0viaagn (37-pacMm). Bojgopon O0oFrIaHHMOIHMHT
3HeprudAcH VHUa wKopH 3Mac (10—40 kiR /Monb), KoBadeHT 0OFIaHHUNIIAAH
10 mMapTa KVvUcH3, IMIVHHHTAEK vV 0HPHEMAIADHHHT (QH3HK Ba KHMEBHH

F—ﬁ L H+ﬁ Cesees F—E L H—:ﬁ

DTopoE0g0pPO]
H+ﬁ MO JIEKTIATADH ODACHIATH
| Eojopon SoFaaHHIO

F°
37-pacy. @TopoEoJOpO] MOAEKYIACHIATH BOJODO]
OOFIAHHINHHHT UHIMACH
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XoccajJapura vV3 TabCHPHHH KypcaTajH. JpHTMa MoJeKyJalapH OdHiIaH
BOJOpO OOFJAHHIN TV3HITa KOOHIAHATIH MoJAaJapHHHI 3pVBUAHINIH

xmm O6ymagu. Cyeam spurManapiaa NH,, HF monexkymamnapu 6mp 0mpH
0HMJIaHrHHA BoJopo] OOFIaHHIN TVaH0 KVIIMalil, CVE MoOJeKV.JalapH 0mIaH
XaM Bojopo] DoFJaHHMIN X0oCcHJ KHiIanu. bup autp cvena 700 1 aMMHak
3pHIAH, VHHHI CVBIArd 3pHVBUAHJIWUTHHHHTI IOKOPH OVIHIOH BOAOPOJQ
0OFIAHMUIDHUHT OVIMIOH OHJIAaH TVIOVHTHpPHIALH.

Moaerviaadap opacHaa maigo OyVaraH poaopoa OOFIaHHII MaJeRyJja
opaHE, Jed aTaJdail.

Monexviaa Maccanapn 601paaii, 0MpoK BoJopo] DoFIaHHUILIAD XHcodHIaH
accolHanuAJIagMarad 0HpHEMaIap 0IIaH COMHINITHPTaHIa MOJIeKY.JIa 0PaTHE
BoJopon OoFrJdaHHILIApH 0op OHPHKMAJIAPHHHETD KallHaAIl TeMIIlepaTypajJapH
0Hpo3 WKopH OVianu. MacamgaH, 3TaHOJHHHI KalHAaII TeMIepaTvpacH
(78,3'C), v nemernn 3dHpHHEHHHET KafiHam TeMOepartypacunga® (24'C) anua
HKopH. KyTdoaw apuTManapia EVIJIarag opraHuy 0HpHEMaIapHHUHT 3DH-
IIH Bogopoq 0OFJaHMIIHHMHAT TY3HAHINH 0MJIaH TYIOVHTHpIIanud. Macanas,
CYBJIH 3PHTMAaa KVHH COHPTAAPHHHT I'HApOoTalHAIaHHIIN 0panH.

Bonopon OoFriaHMII MoOJeKVJalIap opacHjarmHa smMac, 0HD MoOJIeKV.Ja
HUija XaMm maiino 6Viaagu. MacanaH, cATHOHI KHCIOTACHHHHAT THAPOKCHI
rypvxungaru —OH wmycdar sapannanras eogopon (H™) 6uaaH xapGoKcHa
rypyvxugara —COOH 6VanEMarag 31eKTpoH VG TH fop KHACcMaH 3apaijaH-
raH KHCJIOPOJ opacHja MoJeKyJa HUHJa BoJopo] 00FIaHHII Daifo 0ViIangn.

Moageryvaanzap HuUHia BoJopo] 0oFIaHHIIH 00p DHPHKMAIap MoOJEKVIIa
OPATHE, BoJopo] O0FIaHHIN TV3a oaMaiigu (38-pacm). IllveEHET vuvH O0vHIal
forilaHMImE Oop MojJaaap accolMaT Ty3MalaH, VIApHHHI VUYBUAHJINTH
HOKOPH, EOHIIKOKJINIH, KailHalll Ba 3pHII XapopaTjapH MoOJIeKyJIa Opanik,
DoFJaHHILIAD TY3aJHraH HaoMepJap 0HMJaH COJNHINTHpPrasga KaMpor. OK-
CHJLIADHHHD, VIVIepOAJapHHHI, HYKJIEHH HKHCJI0TAJTADHHHED (as0BHII Tap-

Moaervaamapapo
Moaexvaanapapo
eofopon GormaHHIT
EOJopod DOFIAHHII
R R R
N N\ N\ O—H
)=—H=*++:Q=—H"-"-:Q)—H |
C
CoHpT MOIeKyVIAMADHET SCCONHANHACH '\\_\]
0
H"‘\ R\. H‘\ H
Q—H---Q)—H---)—H o

CoupTr MoJIeKyVIaCHEHHT
rHADATATHACH

Canunun KHcoJI0TACH
(H™ mogHHEHHET o0coH
EPATHIITH|

38-paesm. Mogerviaanupa Ba MOJEKVJIATIADADO EOJODOD
SOFTAHHINHHET TV3HIIHINH
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KHOMHHHT TY3HJIHINNAa BOJOpOod DOFIAHMIN
MVXHM axaMuaTrra sra. Bogopon Oormamman
0op MoAgagap MoJeKVJa KpHCTAalLl IaH-
JKapajJapHHH XO0CHJ KHJIadl, MacajaH, CVE
(39-pacwm).

KEumépHii 0oFJIaHHIIJAPHHUHT Ta0HHH
oHpiri. RKuMepuii 0ofIaHUULIaAPHN [IADPTIHA
paBMIIga THILIapra 0vViaagH, cadad® viap-
HUHT opacHia 0Hpauk Oop. ABRan aifma
HHEMH3Oall, HoH 00FJaHHIN KOBAJeHT 0OF-
JaHHIODHUHET 4YeKJH XoJjgaTtH. Moagamapaa
T038 KHMEBHH 0JoFjIaHHII KVI VUpaMaligH.
Macanan, autuil dropuagn LiF moH Gorna-
HUMITa KHpanu, oupok vHIa 80% moHIH Ba
20% xopamenTt OormaEnm. Kumesmii Gor-

39-paem. Cye Momexvaagapu
OpACHJATH E0J0opo] DOFIaHHII

JAHHUINHUHET OHpP TYPH HKKHHYHN TYPHra ajJIMallHIId MYMKHIH, MAaCcATIaH,
KOBaJeHT OoFrJdaHHINH Oop OHPHEKMA CYBIArH 3JeKTPOJHTHE IHCCOIIIA-
HUINHAHT HATH:XACHIA [0H 00FIagNINTa aliTagani; MeTalaap 0VEIagrasgia
MeTaJlI 00FJIaHHII KVTOCHS KOBaJIeHT OoFIaHHINra alilaHall Ba X.K.

Bodopod Goznanuw — O0Hp MoJeKyIalari Mycdar aa-
Q; ) . pAnJAaHTAH BOAOPOI HMOHH (MOJeKVJIAHHHTI 0Hp OViary)
- 0HmiaH HEKHHYH MOJeKVIajard Masdui sapaJIaHTrad HoH

i - (MOJIEKVJIaHHHET HEEKHHYH 0VJIary) opacHgaryd 00FJIaHHIIL.

4 Monexyvmamap opacHja maigo 0ViIrag sojopon 0oFIaHMII
MoJIeKviIanapapo ned atanani. Bomopon dDorimaHnIr MoJie-

KVJIAaIap opacHOarnHa 3Mac, MoJeKVJa HuHja Xam maiino ovmanu. Mooe-
KVJa HYHIa BoJopo DOFJIAHHIIN 60D 0HpHEMATIAD MOJEKVJIAJIADAPO BOOO-
pon OOFJIAHHIIMHHE X0CHI KHIja oaMainn. Bogopos dornagumu 6op Moaaa-
JIap MOJeKVJIAIH KPHCTAILI IaHxapanap Tv3ani. KuMepuil GorIagHIILIapHA
IIapTJIH paBHMOIga THILIapra 0vVianu, cadadl VIapHHHT opacHaa TadHHi

OHPJIHEK 00p.

9 1. Boaopoa 6ofnanunwra tabpud Bepuur. ¥ KaHaai xonatnapaa Tysunaan? Muconnap

KEATWRKMHT,
L]

N 2) My3, 3) Kanvi xnopug, 4) Woa, 5) HaTpuid?

Eepuarad MoaaanapHWH KaRCUCMHKWHI 3pULL TEMMNEPATYPack 3HT HoKopwu: 1) caxaposa,

3. Monekynanap opacvaa Bogopod DofAaHWW Ty3WNaAWraH MOAAaNapHA KYpCaTWHE:
MeTaH, aMMuak, yraepoj, (4) okcuaw, dTopeoAcpos, CYB, KMCIOPOA.
4. Kuméeuid bofnaHuiuHuHr Bapua TypaapuHMHr Tabumnid dBupaurnyam ncbotnamr.

18-§. KPHUCTAJIJ ITAHEKAPAJIAP

Oparna MoajaIapHHMHT VU TVDJIM arperat xoJna 6 Vianmu MmasayM. Monna-
JTAPHUHT (H3HE X0CCATAPHTa VIAPHH TAIDKWII 3TraH 3appadaiap opacHjaru
KNMEBHII 0OFIAaHHIIHHHD TallaTH KaHjall TasCHD 3TalH €éKH MoAJaHHHT
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byryHru aapcaa:

* Kpwcrana moaganapHUHL
XoCcanapw sappadanap
opacuiard KMMEBWA
BofnaHuw Bunax Kpuc-
Tann NaHxapa Typura
BOFNAMK 3KaHAMTMHM
TYLLYyHaMMK3.

Tasxu cyznap

* Kpwucran naHxapa:
a) atoMnu;
3) MOneKynap;
B) moHK;
B} MeTann

TAINMKHW Oenrmaapd 0VHHYa VHH TAIOKIJI KWITaH
zapparap opacHIa KMMEBHH 00FIaHHUINHWHL TV-
DHHH aHHHKJAITra 0viIaguMH? Jerad capoJLaapra
#apod Hagad KVpalauk. KatTHk MogjalapHH
ACOBYH 3appajap (atoMiap, MOJeKYVJIadap, HOH-
Jap Ba X.K.) dazona MasiIvM 0Hp KeTMa-KeTJIHK
0HIaH kpucmani naniaparap mysulb xcolaaila-
du. EpHcrann maH:xapaHHHT TYTVHHIIA 3KOIIam-
rag zappanap 0HMJIaH KHMEBHIH 0OFIaHHIIHHHT
TYPHTa MOC KPHCTAJLI ODaH:Kapanap:

a) aToMIH; 0) MOJEKVIApP; B) HOHIH; I') MeTalLl
0VaIud 0V IHHAOH.

KpHncrant mad:xapa TypJjaapHHH aJloxXHia Ka-
pad yMKamMIma.

AToMJIH KpHeTaJJ TaHXapa. AToOMJIH
KPHCTALT MaH:¥apa TVIVHIapHuia KVTOcHZ KoBa-

JeHT OOoFIaHMII OHJIaH O0FIaHTaH aToMIap :xollnamann. Macamas: oamoc,
rpadur, 6op, Kpemani, SiC KapdopyHa, 510, KBapn, 6a®3H CHIHNHUTIAD,
Kapouraap, orcupaap: AlO,, Cr,0,; aToMIH KpHCTaX NDaHXApaAIH MoJJa-
JapHHUHT QH3HEK Xoccalapi: KATTHE, KHIHHH 3pHHIHrad, CVEIa 3pHMaliUran

Mogganap (40-pacwm).

MOJIERY JIAP

Kapbonan agrunpusg razx

Crroxaammm xapopare= 3500°C % %
Faimam xapopatu= 4200°C : ﬂp - Rajigam xapopatu= —78'C

Amoc

KarTux vraepon
OKCHIH _.

-

|
&3 /

40-paem. ATOMIH Ba MOJMEKYIAD KPHCTAI ISHXADATIAD
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Moaeryvaap kpucTaa maHmapa. Moaerymzap
KPHCTAJI HOaH:;Kapa TYrVHIapHAa KyTOcH3Z Ko-
BAJIEHT Ba KYVTOJH KOEBAJIEeHT OOFJIaHHIO O0HJIaH
0OFJIAHTAH aloxXHaa MoJeKVJalap Kolljamanu
(40-pacm).

Monekviaanap opacHaaru O00FIaHHUINT KVUCH3
OVaIragaMruaad, IaH:kapa ocoH vauaanH. bvH-
nai maE:xapald MoOJaJIapHHHED KVIUHJIHWTH ras-
adap: O,, N,, CO,, Cl,; cYOKIUKIap: cyB, CIIHDPT,
kuciaoranap Br,; KarTtuy mojaanap: I, rmokosa,
caxaposa. ¥Jap VUVBUAH KPHCTAT X0JaTHaa MypT,
CHHYVBUAH, KANHAI Ba 3pPHIN TeMIepaTypalapH
macT Mongaaap. MoJderviadgp KpHCTALI OaHaKa-
PAHHHT TYTVHIApHAA KV TOJIH MOJeKVJaIap oi-
Jamnica, KpHCTAll HaH:XApaHWHT CVBAA 3PHIIH,
MOJIeKVIATAPHUHT JUCCONHANIHAIAHNIINIHN, 3JeKTD
TOKHHH VTKA3HWINTKH MYVMEKHH.

Houau gpHeTaana nmanmxapa. MoHIH KpHcTaLT
MaH:¥apa HOHJIH 00FIaHHIIH fop OHpHEMAIApPTrAa
X0C. YHIra HaTpHH XJ0PpHIHHHHT KPHCTAJLI IaH-
;dapacHd MHcoJI 0Viaa oxanu (41-pacn). Hatpuii ea
XJ0p HOHJIAPH TapTHd 0MIaH (IDaXMAaT IMaKIHnga)
JKOIIAmMAaNK. VJIADHUHT 0pPAacCHIaru 31eKTPOCTATHE
TOPTHIN KVWIH GVIanH.

MycTaxkaMJINTH TOMOHHIAH HOHIH KPHUCTAILI
IDaH;Kapanap aToMJIH IaHXapalaplaH KydcH3,
MOJEKVJIAD NaH:;XapajlaplaH 3ca MycTaxKaM.
Y IapHWHT 3pHII TEMIepaTVpacH HiclaTaH KoPIH,
VUVEUAHIATH IIacT, KATTHE, 3PHTMAJIAPH O0MIaH
IPHUTYVEBUILIAPDH 3JIeKTDP TOKHHH VTHEasaqH.

MeTaa EpHETAJI HaHmxapa. Kpucrtann nas-
dxapa TYVryHIapugarda mMmyvedaTr HoHJIAp OHUIaH
0aB3l ATOMJIAD OPACHIA 3PKHH XapakaTJIaluraH
3JIEKTPOHJIAPH O0VIIraH maH:;¥apa MeTalLT KPHCTALT
nag:xapa aed atanzanu (42-pacmM).

bapua Metanmapaas (cuMmodgaH domEa, Na, Ca,
Al, Fe, Cu Ba X.K.) 01JaH KOTHIIMaJIapra MeTall
KPHCTAILI DaH:xapa xoc. MeTamapHHHET KPHCTALT
NAHKAPATAPHHUHAT  V3TrauyalaluTH VJIApHHHTD VMY-
MHD GH3NE IoccalapHHH aHuEgainu. Mertanzap
3JIEKTP TOKH 0HJIaH HCCHEKJHEHH 4XIIH VTHKa-

3anM.

t' evormagmm = 301°C
t' KalfiHam = 14653°'C

Taa|T

41-paem. Homan
KPHCTAJLT MaH:Xapa

MeTtann
Cu

t' evrorkaaEmm= 1083°C
t' Kaimam= 2567'C

42-pacs. Metana
KDPHCTALT IDam:sapa
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Epncrant mam:xapaHEUHT TYIVHHIA KOMIJIAIIraH 3ap-
padagap O0HJIAaH KHMEBHH JorJaHHIOHHHI TYpPHra Kypa
KpHCTALT IaH:;XKapajgap aToMIH, MOJIEKVJIAp, HOHIH Ba
MeTalI 6vand 0VinHanu. KpHetala MogJaJapHHHT o0C-
calapH 3appadvajiap opacHla KMMEBHH JoFIaHHWII THIINTAa-
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THHA 3Mac, IMVHHHTIeK KPHCTAA IaH;kKapa TypHra xXam
00FIHK.

a) my3; O) cnupT; B) cyBHM KaHaal benrvnapu bfiiua MoneKynAp KpWMCTana NnaHxapany
MoAdanapra Knputuaagn?

by moananap opacuaa kpwuctann naHxapa TypaapvHiu aHUKAaHT:

a) KCl; 6) Si0,; 8) H,S; 8)Cu.

By mMogganapHMHI KaRCUCMHWHE 3pULL TeMnepaTypack okopw binagn?

a) AICl; ©) KCI; s) HCL.

4. Xansanaa A aad F raua oAty MOAAAHWHT 3pUVLL, KaiHall Xapopatnapw Ba 3nekTp
Xoccanapw Kypcatwiarat,

KaTTuK Xonataarm CyHoK Xonaraaru
Moaaa £, C Esinr C MCCUKNK MCCUITNK
YTKa3yBYaHANUTA YTKa3yBYaHANUIK
A 210 —196 VTKasMaiam YTKazMaiam
B il 1627 YTkasmanau Axww yTKasagun
C G52 2212 Axwu yTrasaan Axwm yTKasagm
D —04 63 VTKazmaiam VTKazmMaigm
E 1410 2355 YTKasMmaiam YTKasMaiam
F 1064 2807 Axwn fTrasaan Axww yTKasagm
Kipcatunran xoccanapu 6yiinua MOCAMKHN aHUKNEHT:
1. Metann.
2. A30T.

3. VioH Tyzunnwnn moasna.
4. XoHa XapopaTtiia CyoK MoA4a.
3. ATOM Xonuaarn Moaaa.
6. Monekyna Tyswavwmnaary Moaaa.
5. JKapsanHu gadtapuHrnsra umsnb, xaggeangaru Oy YpuHNapHW TYAAMPWHT

Kpucrann Moaasanapra
DuzKnK Xxoccanapu
NaHXXapaHwHr Typu MKUCcoanap
Monekynap
VioHn SpuLL Ba KalHaLl TEMNepaTypack, KaTTUKAUI

HOKOPMW, MPT CMHYBUaH, CyBa AXLUKW 3pHAan

JpvW TemnepaTtypanapu xap Typaw, 3ru-
NYBUEH, Uy3MNyBUYaH, MCCUITMKHW Ba 31eKTp

TOKMHM AXLUKW JTKa3aaW, KyUMAMTMHWHT CyBAa
3PYBYaHNMIM HOYOP




6. [warpammaga Aaspuii xaABanHWHI coAda Typu bepunrax:

KyAwngarm casonnapra xaeob ODepuHr. Xap 3nementHy Dup Heua mapTa Kynawra
Bynagn.

1) nekTpMaHOUANIA 3HT HOKOPW INEMEHT.

2) 2NeKTpMaHOUANNIY 3HT NAcT 3NEMEHT.

3) KaHaaw 3nemeHTnap 30eKTp TOKUHK YTKasManam?

4) Kanaaw snemeHTAap 3NeKTP TOKWMHM yTKasaawn?

5) Kanaaid anemeHTnap KMMEBWIA DoOFAaHMIL Ty3MaRan?

6) Kyt6nun kosaneHT bBofnanuw KaHaai anemMeHTNap opackaa Tyswiagn?
7) KyTbcus kosaneHT bofnanul KaHaai 3anemMeHTIap opacuaa TysMnaan?
8) Woun bofnanul kaHaal 3nemMeHTNap opacuia Ty3unaam?

9) MeTann bofnaHuw Ty3agurad anemeHTAap.

10) KaHgai 3nemMeHTAapHWUHT Opacuia CyHKNaHWLL XapopaTv HOKOPM, KaTTUK X0naTnaa
3NEKTP TOKWHK YTKM3MaRaK, NeKuH 3puTMack DunaH cyroKnadmMack 3M1ekTp TOKWHW
yTKasagurad MoLdanap Xocun Kunagm?

11) Kanga anemeHTAap oAataa rascMMoH MOAAaNaPHW XOCUA KMnagu?

e,
_ m Tryzmammnm 6ViiHua peropiuH dHpHEMAJIAD

1. T, — momervmacHga sHr Mycraxkam 0mp GoraaHHEI

2. XpoM aToMIapH BEA IJI0P SHHOHIADHHHHT cvE (HIaH opacHiarm
OOFIAHHIN — 3HT MYCTAIRKaM TVDPTHHUH (0FIaEHII

3. He rasm — xap THI aTOMIAD 0DACHIATH 3HT MYyCTaxkaM GoraammIn

4. Aszort (III) oxcHAH — A30T ATOMJIADH ODACHAA 3HT KYYCH3 G0FIaHHII

5. Muryéan — sur kucra C—C Gormamnm

6. lunuag — 3Hr Ky4iIH Bojopos GoFIaHHIO

7. @Top BONOpPOO — 3HT KYUWIH EoOopo] OOFIaHMIN

8. MafitTorcHH (TadnHlE 0HPHKMA) — YIIepo] ATOMIADHHHHT COHH
3HT KVI OHpHEMA

0. Tedmom — 3Hr Y3VH CHHTEIJIH IIOJHMED

10. IToamsTiaer — ocoH HOLTA0 YHKADHIAOH Ba KVO doHIaTaHHIanH
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M1-/JABOPATOPHA HII

KorpaadeHT DoFIaHHILIH MOOJAJAapPpHHHT. N:’ﬂi Ea 0JIMOCHHHT
MOJeJdJapHHH TVSHII

Az0T MoJeryJIa¢cHHHHT MoJedH. Bbup paHrIn nOiacTHUIHHIAH XaKMH
Ouppaii HKKHATA 1ap Taliepjaadr. Xap 0Hp IIApHHUHT 03Ura TaxMHHaH 0Hp-
nail Macodana vy HYKTa 0elrdIadr. belrunadrad HYKTAIAPTa VaaKJIapHHA
KOTHDHHT.

Kueaopoa MmosekviIacHHHHAT MoJeal. BHUp paArIn NiIacTHINHIAH XaKMH
OHpaail HKKHUTA [map Tailépaadr. Xap 01p MapHWHT I03Wra TaxMHHAaH 0Hpaai
Macodana HKKHTA HYKTAa Oenruiaadr. bearniadran HYKTanapra VaakJapHH
KOTHDHHT.

OamoceHHHT ModeJdH. bHp padriyd niacTHIHHAAH Xa:xEMH 0upgaii 20 ra
AKHWH [Iap AcaHr. Xap 0Hp IIapHWUHT wa3ura 01TTa HYKTa Oearnaadr. Ilap-
JapiaH TeTpaslp UHKANHTaH KHJIHO, HVKTJIApra ViakJdapHH KOTHpPHHT.



CTEXMOMETPUA

19-§. KHMEHHHI ACOCHH CTEXHOMETPHE KOHYHJIAPH

CrexmuoMeTpHd V3apo TabCHPJIANIVBUH MOJ-

ByryHru aapcaa:
Jjajap opacHJa MaccalH Ba Xa’KMJIH MyHocabarT- : £
ﬁ b = KHME,EI,EFH dCOCKH I
JapHH Kapad YHKaIurad KUMEeéHHHT 01D coXacH. ST
ATGMJI%D OIJIaH MOJIeKVJIaaap Kamd KHJIHH- KOHYHAAPHY Kapa6
ragjad KelHH aToM-MOJeKV.JIa HIMHHHHAT MVXHM UMKAMIS:
AHTHJIHKJapiad 0HpH — MoAJa MacCACHHHHT + Moaaa Maccu 6unan
CAKJIAHHNII KoHVHHHEHK pye oaumu M.B.JlomoHOCOE SHEPTUA CaKNEHWLL
1748 iuan Ba vHAaH 0ViIayx ¢paHDvs KHMErapu KOHYHWHUHT TabuaTuHm

A.Jl.JIagvaspe 1789 g oun. TYLWYyHaAuraH bynamms.

KoHVHHHUHr 3amMoHaBHil Taspudu: peareHT- =
TasHu cyanap
JAPHHHT MaceacH, MaXxevJI0TJapHUHT Maccacura
TeHT 0Vaau.
AToM-MOJIEKY AP TABJINMOT HYKTAaH HasapHaaH
0V KOHVH OVHOall TVIOVHTHPHJIAIN: KUMESLIL
pearkyua natmuda amoMAAPHUHZ YMYMUL COHU

* CrexmomMeTpua

* ATOoM-MONEKYAAp
TaBLANMOT

* Moana MaccacMHWHT

Jzzapmaiidu, paxam yaap kaumd 2YypyxiaHadil. CaKNaHULL KOHYHM
Monnamnap MaccacHHHHT CAKJAHWUIN KOHVHN KIN- * DHEpPrUAHUHT
EHHHTI acoCHI KoHVHH 0ViInd xmcodlaHanH, KH- CAKNAHWLL KOHYHM

MEEBHMH pearnuaigap O0Viinua xXHcoldJIallJIapHHHT

fapdUacH MaHAa IOV KOHVHTA AcOoCJAaHHO HPHTHIANN. SAMOHABHI KHMEHHHT
AHUE daH cudaTHIa NIAKIIAaHEHINH MaHa IV KOHVHHENHT SpaTHIHINN 0HIaH
00FIHK.

JHePrHAHHHT CAKJAHHINI KOHVHH MoOAJa MACCACHHHMHI CAaKJaHHII
KOHVHH 0miIaH damMbapuac 00FJIHE: sHepeuA UxdaH naiido Ojamaildu ea
igroaud xam wemmaiidu. Tabuatgarn O0apua :KapaeHnapjia 3Heprud OHp
TYpAaH HEKHHYN Tvpra vragn. Macanan, gaMoa daTapedIapHHET KIMEBHH
AHEPIHACH 3JeKTp 3HepruiAcHra, 3JIeKTp JaMIOIajari 3JeKTp 3HeprugcH Hc-
CHEJHE Ba epVFIHKEKAa aliraHanu.

Evymup — muannodaad duaaap uarapu gmad VTrad XalpBoHJIap EBa
VCHMIMKJIAPHUHT 3WUJIAINTaH KOJOUFULKUD. ¥ aap my sagTaapaa Kyeminan
sHepru4d oxumrad. lIvenail guand, KVMHEpIa XaM KEHNMEBHH 3HeprugHHuHT
MaHOAH carJIaHraH. KVMIp eHragna VHHHED KHMEEBHI 2HepIrrudcH HCCHEJIHE
aHeprudcHra amgamani. MecHEINE 3HeprHdacH CYBHH KH3QHUpagH, CVE 3ca
OvVrIaHagH, 0vF sca TypiuHaHH alinadgTupanH. IlveEgall KHAH0 TeHepaTop
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AHTyaH flopaH Jlaeyaske
(26.VIIl.1743—08.V.1794)

lNaByasbe — QpaHuy3 KUMErapu, 3aMmoHasMi KMMEra acoc
conraHnapHuHr bupwm. Xaso TapkmbuHWHI Mypakkab 3kaHAMHK
Ba CyBHWMHI TApKMOWHW aHMKNaraH, EHWL Ba OKCUANaHWIIHW Tab-
prudaaaw, KMMEBWIA HOMEHKNATYPaHWHI NpUHLUWNAapuHKM benarnnad
DepraH.

KHHETHE 3HepIrHdHH XapaKaT 3HepIrHdcHra Ba 3JeKTp 3HeprHACHIa Varap-
THpanu. KVnruga KypviMaigap — JaMIOajgap, TeleBHaopJjap, HCHTrU4iIap,
MarHATo(oOHIAp — 2JeKTp 3HeprudcHHH d¢olifanannd, vJapHH TOBVIIra,
EPVEIMKKA Ba HCCHKJIHMKKA allTaHTHpAani. bus sHeprugHEHEUHAT 0D TVPHHHHT
foIKacHra KagJall VarapHIIHHH EVpcaTajHraH “3HepreTHE 3aH:EHpPHN
MHCOJITa KeJITHDIHEK.

Ans0epT IHHIMITEHH KHUCMHIHT MACCACH Ba VHHHT 3HeprudacH (E) opa-
cHIard yaapo 0OorJIaHHMINHH KVHHIATH TeHrIHEK 0HJIaH HdoIalanm:

E = me?,

dvagara ¢ — 300 000 gm/c-ra TeHr BaKyVMIaru epyriIHKHHUHTD Te3IUTH.

bv Tenrnama 0apua 3HepreTHE KapaéHIapra, MIVHHHTISK KHMEBHIH Ba
A0p0 peaknn4aIapia KVadaHmiIann. bvHIad fvioca — arap cHCTeMaHHHT
MaccacH yarapca, YHIa VHHHT 3HepIrufcH XaM VarapajHd Ba akcHHYAa — CIC-
TeMaHHHT HUKH HePrHACHHHHT V3rapHIId Xap J0HM MAacCaHHHT VarapHInH
0mmaH vambapuac 0OFIHEIHD.

KuMepnii peaknHAJapHHHAT 00PHINKM HATH:RKACHIA 3Heprud JOoHM akpa-
Jani exH wrthuiaagu. Iy cafadaH peaknudagapia HIITHPOK 3TaqHTIaH MOJ-
IaJapHHHAT MaccacH HCCHEJIHE aKpairaHja KaMaiind, HCCHEJIHK TIIragga
OPTHIIH Kepak.

! Banagrapbna xuarapuMHzga O0H3HHHD TAHAMHS 3HEPIrHAHH ABEAN VIJIEEOI-
JapiaH 0J1alH, KeHHH jca erjiapia ona domaanan. BuzHEEAEr TagaMH3jary erap
@ XasM OVIragEna KaHEIaH :xapaesmgap coamp Gvaanm?

“JHeprud asEpallind 0HIaH 00palHraH KHMeBHH peaknHAaIapia HHEMaA
VUVH MACCAHHHT KaMaHHIIH KysaTHIMaiAu?” nerad caBoJ XOCHI 0ViIagH.
YHuHEr catadu ¢’ :KyJa EaTTa KATTAJIHE OVIraHIWrH VUVH KHMEBHIii
peaknuAaIapia akpalailrad eéKHd NTHIAINTAH Macca :Kyla KaM MHEKJopaa
oviaanu? MacanaH, sojopo] 0HJIaH XJop TabcHpaamrangga 0Hp moas HCI
xocHa 6Vmeca, 92,3 kiR HecHKINE axxpanani. By sHepruara atura 107° r
Macca TYFPH Kelaam.
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JHHINTeHH TeHIJIAMACHHHHD TVFPHIMIHM aMaiana, (A5HHN Macca 0HIaH
JHePIrHAHNHT 00FIHKINTH) 4O0P0 PeakKIHAIapHHARHAT 00pHINNIa Jall/LIaHIH.
Cadady KHUMEBHI peaKIHAIapra Kaparagna gOpo peaknnuaIapiaa 3Hepru4d
MHIJJIHOHJIAraH MapTa KVIO a:xpaiani.

Monna mMaccacHHHHI CAKJAHWIN KOHVHH acocHa, KUMEBMH peaknud
TeHIJIaMaJlapH TV3HIAOH Ba Xap IHI XHcobjiap PHTHIAOH.

Monna MaccacHHHHI CAKJAHHII KOHVHH Ea 3HEePIrHAHHHT alllaHHIIH
KOHVHIADHTA aAcOCIaHANNUTAH PeaKIHalap DaliTHaa MoANaIapHHUHT Macca-
CHHH, a:XpajlaJjHradH Ba HNTHJIAJHTaH 3HepPTHAHH XHcodJgamra HMEKOH
depaquraH TePpMOKHMMEBHI peaKI Mg TeHIJIAMAIAPH TVaHIIanH.

CTexHMOMeTpHE KOHVHIIAD acocHia KHMe (haH cadartiga
maraTagnu. M.B. JloMoHocoER MoOJa MacCacHHHHD cak-
JAHHII KOHVHHHH 3HepIrHAHIHT CAKJAHNIIN KOHVHHI OHJIaH
dormaad, TadHATHHHT 01D OVTVH KOHVHH cHdaTHia Kadva
kuagu. Moanga MaccacHHMHT cakJIAHHIN KOHVHH acocHia
peaKn A TeHIJIAMAJTADH TY3HIHD, Xap XHJI XHcodJaap npH-
THIANH.

MoaAa MacCacMHWHT CakNaHWIL KOHYHWHW 3aMOHaBUKA Tabpudu KaHaan?
IHEPTUAHWHT CaKAGHWLL KOHYHWUHW TabPUOUHA alATUHT.

IHEPIrUAHWMHI CAKNAHMLL KOHYHWHKW KaHaail muconnap bunad ncbotnall MymKmH?
Moaaa MaccacMHUWHI CaKNaHWLL KOHYHYW DWNaH 3HEPIrMAHWHT CAKNaHWLL KOHYHW opa-
cuaa kaHaai boFnanmw bop?

Moaaa MacCacMHUHI CakNaHWLL KOHYHWHW Ha3apuvi Ba aManuidi axaMuATK KaHaaW?
Mucon KenTMpuHr.

Maccacu 5,6 r kanuid ruapokcuaw Bop spuTmara BO4OPOAXIOPMA KYN MUKAOPAA
robopunan. Xocun BFAraHH TY3HWMHT Maccacy KaHAan?
MKasou: 3,65T.
Maccacku 5 r aMMMaK Ba 5 r BOAOPOA Xnopua apanawmupungn. Kakckn moaaa kyn
MUKAcpAa DepwaraH Ba KaHua MWKAOPTa OpTHUK?
KKaeouw: 2,6 1 aMMMaK.
Sputmaga 1,27 r temup (Il) xnopmam ga 1,33 antOMUHWIA XA0PUAMHWHT apanallmMack
Bepuarad. YHra eTapnv MUKAOPAa KyMYLL HUTPAaTUHWHT 3PUTMAcK TabCUp 3TTUPUALMN.

Xocun Bynrad uykMaHWHI MacCcacuHW TOMWHT.
HKasou: 7,17 1.

Maccacu 2 r kanbUmiA KapDOHATUHMHI UYKMaCHMHM ONWLL YUyH KanbLMA MMapoKCcuan

IpuTMacKaaH yraepog (IV) oKCUAMHWMHT KaHua MUKAOPWHMK (H.LL.) YTKa3MLW Kepak?
XKasou: 0,448 n.

Maccacw 12,4 r muc kapboHatHKM KM3aMpradaa xoown Bynran ras oxaknm cys opKanm

yTkasunan. Xocun Bfarad uykMaHuHr MOAAa MUKAOPWHKM Ba MaCCaCKHKN aHWINAHT.
XKasouw: 10T, 0,1 MONB.
MHCOH OpraHU3MMHU peHTreH OpKanu TEKWWPULLAA PajdMoKoHTpacT MoAnanap Kyn-
nanunagy. OWKO30HHKW cypaTra TylwupmMmaciad onawH, Bemopra peHTreH HypAapuHu
yTkasmaiaurad, spumaiaurad bapuid cynb®atMHUHE cycnensuacy obopunagn. 100 1
Dapwuii cynb@atMHK oauw yuyH kaHua Na,S0,, BaCl, kepak?
Xasobu: 89,3 r BaCl,; 60,9 r Na,50,.
Maccacw 110 kr marHuTam TemupToLwHK (Fe304) yrnepog (1) okcnam BunaH kKatapuamnd
65,3 kr Temup oanHawn. Peakuws maxcynorm Ba xocun 6jnran yraepog (IV) okcuanHuHr

XAMMUHA aHUKNAHT.
Xasobu: 79,8%.
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20-§. HHCBHH ATOM BA
MOJERYJIAP MACCA

ByryHru aapcaa: SaMOHABHHI TaJKHKOT VCVJJIapH aTOMHHHT
+ HUME yuyH KUMELa Ba MOJIEKVJAHHHI MaccalapHHH aHHE VJIdallira
HUCOWMIA aTom Macca HMK0H Depanu. by maccamzap Xo3HpPrH 3aMoH
Ba HUCOMIA MoneKynap VIU0B CHCTEMAJIAPH TOMOHHJAH Kady.Ja KHJIHHTaH
e T o 3HT KHMUNK VIU0BR OHpJINIHUra 3Ta.
GHOWAAHUAMLLMHW
TyWyHaaUraH Syaamus, Macaﬂ.ﬂfﬂ, BOJOPOO ATOMHHHHI MaccacH —
1,674 - 107*" xr, KHcIOpPOAHMHATr MaccacH — 2,667 -
Tasuu cy“anap - 107*° gr 6V1ca, VIJIepoAHHHT MaccacH 3ca 1,993 -
107%% Kr-ra Tedr. bvHgall :vija KHUHK VIU0B
* Hucbwia atom macca OHpPIHKIAPHHE XHcold HpHTHIOLIApa (KHMEBHH
* Hucbuia monekynap dopMyIamzap Ba TeHrIaMaaap 0Viimua) HOKY.JIai.
MacCa

IIIyEUHEr YUVH KHUMEJa ATOMHHHT adCcoJoT
MacCacHHHHT KMHMATH 3Mac, HUcOHUH MaccanapH
dolinanagnIani.

Xangapo dupaurigap cucreMacHga (XbC) 1961
HHUIH Macca 0HpPJIHIH cHdarHga MaceaHHHT aToM OHPJAHrH (M.a.0.) Kadyi
KuaneErag. “Huceduil atoM Macca” TepMHHHHHHTD VPpHHIA TApPHIHH OIAKI-
Jagra”g “atroM Macca” TepMHHEHHH KVJIJIAHHII MYMKHH. ¥ — vriaepoj *C
aToM MaccacHHHHT 1/12 §yiarura TeHr KaTTAJIHKIHD.

m, (**C)

1 M.a.6. = 3z 1,66-10**r= 1,66-10"*" kr.

» Macca atom Bupauru —
mM.a.0.

JIeMeHTHHHI HHCOHIT aToM MaccacH A (9) — GH3HK VIUOBCH3 KaTTAIHK,
vV ATOMHHHT MaccacH vriaepog atomu “C macacuauar 1/12 6Viaarngag geda
MApPTa OFHD IKAHJIUTHHH 0MIqupanm:

A(3) = b

M.8.0.

A EKuAMaTIapH AaBPHE KaNBajlfa KYPCATHITAHIHTH MabIyMIAHpD. A
KHHIMaTH 0VIHYa 2JIeMeHT ATOMHHHHET MacCACHHH (EKH VpTada MaccacHHH)
XHcodIan MyYMEHH:

m (3) = A (9) * m.a.0d.

AHHKpPOFH aTOMHHHI MaccacH I, KI 0HIaHTHHA sMac M.a.0. Ja xXam
viagaganu. Macanas:

m (F) = A(F) » m.a.6. = 19 m.a.0.

mﬂ{F} — .&_{F} * Muﬂ.-ﬁ'- — ]_'Q " ]_,ﬂﬂ . ln_24 — 3’15 a 1[]‘23 r= 3’15 : 1[}_25 ET.
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HornapEHAT MaccaTapy TAXMHHAH HeHTPAI 3appadaJapHIHT Maccasa-
pPHra TeHr 3KaHJIHTIHHHK aiTtud Vraiiiaug, cadfadld KHMena 3JeKTPOHHHHT
MAaccacH xXHucodra oIMHMAaIInH.

Hucbuii Momexkyndp mMacca — QH3MK VI4oBcH3 KarTranuk M (mogna),
vV MOJIEKVJIa MaccaHHHT vIivepon *C atom MaccacHHHHT 1/12 0VIariHHHT
HHCOHATHTA TeHT.

m,. (Monga) m, (Mongna)
ﬂ:ﬂ{MﬂﬂHa} == 1.1! = fm.a.ﬁ. '
Emﬂ (lﬂc]

IITvanag MoJIeKVJIa MACCACHHH €KH VpTada MacCcacHHH KyHHIard gopMy-
Jla OpPKAaJIH aHHKJAIl MYMEHH:

m, (Moazna) = M (Moaza)-m.a.6. = M (moaga) - 1,66-107%* r =
= M (moznga) + 1,66-107°" kr.

Moaerxviaa Maccaci M.a.0., I, KT Ba OI.K. Vidaganu. Macaman:
m_H{FE] = J_MT(FE}+T¥I.H_.5, = 38 Mm.a.0.= 38 - 1’66,1{]—24 {1_,] s ﬂ,3ﬂ3*1ﬂ"ﬁ —

Awvanna M . MOJIeKYJIAD MaccaHH XHco0JIall YYVH aTOM COHJADHHH XH-
coOra oJInd, 3TeMeHTJIAPHUHT ATOM MacCAIAPHHIHT A HHUFUHIHCH 0JIMHAH.
Macaman:

M (H,PO,) = 34 (H) + A (P) + 44 (0)
M (A1,(S0,),) = 24 (Al) + 3A(S) + 124 (0)

Xap KaHjail aTOMHHHT MasJayM 0Up MaccacH 0Vaanw,

n’ vV KygaaM KHYHE KaTTalnk. byHzal :Kyga XxaM KHUYUHK

. _ HKarranukjaH QoNAamaHUIN YA HOKYJAll, IIYHUHT YUVH

& aMaaga aToOMJIApHHHD afcoJNT MaccalapH aMac HHCOHI

Z’_ aATOM MaccajJapHiaH goligaragniaani. by connap depuaran

3JJeMeHTHHHT 0Hp aTOMHHHHT MaccacH yVIJIepod aToMIHHHT

2C maccacuEHHET 1/12 6Vmarngax Heua Gapobap OFHD
IKAHIUTHHEHN 0MIaHpanim.

HucOui mMoaerkyadap Macca MoAJaHHHTD 0Hp MOJeKVJACHHHHI MaccacH
vraepon “C aToMmMn maccacHHHHT 1/12 6Vrarngan Kagua MapTa oFHp JKa-
HUHHN 0ungqupanu. Avanna M HH XHco(Iall YYYH aToMIADHHUHT COHIADHHH
Hazapaa TyTHO, 2IeMeHTIADHUHT A HH HHFHHOHCH 0JHHAIH.

9 1. ABconkoT aToM Ba MONEKYNAP Macca AeraHWHM KaHAai TylyHacKu3?
2. Atom maccaHuHr Bupauru cudatmaa Huma Kabyn KuamHrad?

3. KUMEBWMA 3NMeMEHTHMHI HUCDWMIA 3aTOM Maccack ASraHUMKME HIMa?

4. Hucbwuii aTom Macca Ba Macca aToMm BUpanIM TYLWYHUYACUHWHT Gapky HuMmaaa?

N
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21-§. MOIJA MUKJOPU. MOJISIP MACCA

byryHru gapcaa: Mognanap 6up-6HpH 61iIaH MabkJIVM GHD MY-

+ KUME daHura Moasa muk- Hocadaria TascHpramnmu MasayM. Macanas,
AOPV TYLUYHUACK HUMa aMMHAK CHHTe3HHHHI DeaKIHACcHHH KVpHO 4H-
YUYH KMPUTUATaGHWHM KAl InK:
TYLUYHaMK3,

* Macca, MONApP Macca Ba N, + 3H, = 2NH,

MOAAE MMKAOPW OpacK-
Aar OOFMUEKIMKHM

By TerrnaManart ko3 GHUIHeHTIAD A30THHHT

Bunamus 0Hp MOJEKVJIACHHH aMMHAaKra ailJaHTHPHII YUVH
BOJOPOOHHHT VU MOJEKVJIACH KepaK sKaHJIHNIriHN
ci'vgnq; omaaupanu. Arap 2 rasor Ba 10 r eogopoa peak-
IHAra KHpHIDanurad 0viica aMMHAKHHHTD KaHda

* Mone MOJeKVJIacH XocHa 0Viaangn?
+ Monsap macca by casoara :;xapod OepHII VUVH OJHHIraH
* ABOTajgpo ACUMWUIACK ymdy Maccanapia asor N, ea sogopogHmHEr H,

KaHda MoJeKviaanapH 00p 3KaHIMTHHH O0HIHII

Kepak. JIekHH 0V MOJeKVJIAIADHHHD (4Hada
domKa TapKkH0OMH 3appadaapHHHET) MHKJ0DPH Ba MaccajapH :Kyla XaM KH-
UK 0VIragJIurya Tvgaiin coOHIapH Evia KV, TapkudHil sappadalapHHHAT
coHIapuHEH xXxHcoldaam yuyH CH cucremacHia Moaja MHEKIOPH Oged aTaja-
nurag QH3NK KaTTAIHE KHPpHTHJIraH.

Modda muxdopu — modda maprududazu dup mypdazu mapruduil zap-
paiarapHunz (amomaap, MOAeKYIAIaAp, UOHIAD, 3AeKMPOHIAP 6a O00ULKA
xap kandail sappadanap ) COHUHU mascu@aaiiduzan Qu3ur Kammaauk.

Monna MHKJOPH — MOIJAHHHT MAaccacH 0MIaH Xa>KEMHHHHT T, KT, M -
0HJIaH XHcodaligHrad MaKkpooJaM Ba aToM-MOJeKVJI4ap Japaskana dopanirag
MHEPO0O0JIAM KapaeHJapH opacHHH 6oraad Tvpani.

Monna MUKJOPHHHHT VIY0B OHPJINTH — MOJb.

Moars — vraepoaruHTr ¥*C 12 r (0,012 Kr) MmaccacHna Kagda TapKEHOHM
zappada 0Vica, myvHYa TapkudHli sappadacH 0op MoOJaHHHT MHEIOPH.

12 r vyraepogHHHTr atomiaap coHH 6,02-10° (Aporagpoe coHH).
6,02:-10*° moms* — Aporagpo foumuiicu N, el aTamaqurad KaTTallkK, V:

N, =6,02-10°° mons = 6,02-10* moxn".

Hlysusr yuyH Mmoas 1ed — maprubuil zappava conu 6,02 - 10*°-ra mene
Modda Muxdopuza aumull MYMKUH.

MoanaguHer TapkHOHH KHUCMHIArd sappajgap coHH O0vViinmua N (Mozzna)
KHMEBHI MHEJOPH MaHAa 0v dopMVy.Ja 0pKAJIH aHHKJaHAOH:

N(moana)
N

A

n(mozxna) =
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Cvasdar HMlaxap
KHCJIOTA

13 33,3 93 342

43-paem. Mogga Murgopr 1 Moas MOJZATADHHHET MACCACH

Moaap macea. ModdaHune OuUp MOAUHUHZ MACCACUHU Moaap Macca (M)
ned ataiinu. Xap 0Wp KHMEBHH 3JeMeHT VUYH Iy 3JeMeHT aTOMJIApHHHHAT
0Hp MOJHHHHI MACCACH IV 3JIeMeHTHHHT MOJIApP MaccacH XHcodIaHanH.

Moaap macca (M, r/MoJas) éKH MOOJAaHHHI 1 MOJHHHHT MAacCCacH COH
EHXaTnag M.a.0. ra TeHr 0Varad HHcOHMI aToOM MAaCCACHTa €KH HHCOHI
MOJEKYJIAp Maccacura MyeBoHK kKendanun. [lemar, MoIdp Macca Ba HHCOHH
MOJEKVIADP MACCAHHHT GapKHHHN aHWE askpaTta 0WMIMIN Kepay, VJap CcoH
JHHUXATHAAH TeHr OVIragy O0MIaH VIUoR OHpPIHKIAPH TOMOHHIAaH dapi
Kuiaagu (43-pacwm).

Arap maccacH m Ba M0OJ0a MHEIODPH NI MabJIVM 0ViIca, MOOOAHTHT MOJIAD
MACCACHHHU KyHHOarn QopMyJia OpKAJIH TONHII MYMKHH:

m
M=—,
n

OVHIOAru m — Mojga maccaci, M — MoAAaHHHT MOJApP MaccacH, 71 — MOJ-
na MHEKIODPH.

MoagaguHar maccacH (m, r), Mo4ga MHEOOPH (i, MOJIB) Ba MOJAp Macca
(M, r/Mons) opacuia conaa 0oFIaHHIO Mae:xy[ (44-pacm).

_m : . _ : _m
M= » m=M-'n “n M

i B,

1 ixmonn—1000 mMoan | g 1 moan—1000 MMonL

44-paem. Moana maccacH, Moana MHEKJODH,

MOJIAP MACCA OpacHIaArH 0oFIHKIHE
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Macamanap edHin

1-macanxa. Maccacu 8.8 r Kap0oHaT aETHApPH] TasHHHHTI MHKJOPHHH

AHNEKJIAHT.
Bepunzan: Evumu:
m(CO,)=8.,8T 1. bepunran dopmyviaanan goliganagHa-
I
— 92 A = =—
; I MES: L= o

04

2. CO, MonAp MaccacHHH XHCOOIaliMU3:
M(CO,)=A(C) +24(0)=12 + 216 = 44;
M(CO,) = 44 r/Mo 5.

3. CO, MEKJOpHHHA XHCO0IalIMH3:

m(CO,) 8.8
M (CO,) ~ 44 r/momxs

n(CO,) = = 0,2 Moas.
Arasoou: n(CO,) = 0,2 mos.

2-macaga. Maccacu 8 r KHcaopoiari MoJeKVJIaIap COHMHN XHco0JIaHr:

Evumu:
M (0,) = 32,
M(0O,) = 32 r/mous,
O
n(0,) = ol (R B 0,25 mous,

M(0,) 32r/moms
N(©O,)= N, - n(0,) = 6,02 - 10** moms* - 0,25 moms = 1,505 - 10%,

Hasoou: N(O,) = 1,505 + 10*° moseky.Ia.

Modda murdopu — cucTeMagard TapkuiHi sappayganap-
HUHT (aToMIap, MOJeKVJIanap, HOHIap, 3JeKTpoHIApD Ba
O0IIKA Xap KaHJall sappadaiap) cOHHMHEHK TaBcH(IaqHran
dusuK KarTannik. Monna MEEJOPHHHHT VIY40B O0HDJIHTH
— MoJb. Moas nef — Taprxudui sappada corn 6,02 - 10
TeHI' MOJJAaHHHT MHEJopHra amituiaani. Moanammar dup
MOJMHHHAT MaccacHHH MoJadap macca (M) ned araiigm.

1. Onvmnap $aHra HAMa YyuyH MOAAA MUKAOPU TYLYHUACUMHWA KAPUTULLIraH?

2. Moasa MuMKLopuHKM YUoBe Bupauri KaHaan?

3. Monb geraHm Huma?

4. Xap kaHaaik MoaAaHuHr 1 Monb MUKAOPWMAA KaHua Monekyna binaam?

5. 1 MoAb MOAAAHWHT MAaccacy KaHAai atanagw Ba YHWHI YAYOE DMpANIM HUMAra TeHr?
6. Hucbuii Mmonekynap MaccaHWHI aTOM MaccafaH kaHaai dapkw bop?



7. a) monekynanapaaH; B) aroMnapaaH Xocun Eu?ﬂraH MOAJanapHUHT MOAAP Maccanapm-
HWHI COH KMAMaTW HUMAara Teur?

* 1. KanbUWAHWHT BUp aTOMWHWHT MacCacWHW aHWKNaHT.
XKasobu: 6,64 - 10-= .
+2. Cynbdat KWCNOTaHWUHT DUPp MOAEKYN3aCMHMHT MacCcacHKM aHWKNaHT.
Xasobu: 16,28 - 10-=r.
3. Maccacm 1 kr cyegarm Mmoaekynanap COHMHW aHWKaHT.
XKasobu: 3,34 - 10%,
*4. Arap temup (lll) okcuanHunr Bup monekynacuHuHr maccacu 2,6- 107 r Bynca, yHuHr
HUCOWIA MONEKyNAp Maccac HMMara TeHr?

XKasobu: 160 .
+5. ATom coHu 18- 10% -ra TeHr HES-HE-"IHF MWKAOPWUHW aHWUKNAHT.
XKasobu: 1 mon..

+6. Mukgopu 0,25 mone Temup (Ill) okcuamnaarn atomaap COHWHW aHUKNAHT.
XKasobu: 7,52 - 104,

+7. WHcoH opranmsmuga dog 25 Mr ra akud (Typam Bupukmanap Tapkmbuaa), RoaHWHT
YMYMUIA MaCCACUHUHT APWMK 3Ca KanKoHCUMMOH be3aa xoinawraH. a) KankoHcMmMoH
be3aa; 6) MHCOH opraHusMKMaa yMyMaH KaHua hog atomnapu OyavwmHm xucobnaHr.

XKasobu: 5,92 - 10" 1,18 - 10%°,

+8* Hatpuit nepokcnan Na,O, xasoaary kapboHaT aHrMapua rasmHi oTuG, YHUHT YpHKra
KMCAOPOAHKM axpaTtvd uMkapaau:
2Na,0, + 200, = 2Na,CO, + O,7
KocMuk kemanapia, CyBOCTW KalMKNapwia Ba EnuK XOHalapha XaBo alMallnHyEW
WyHAAA amanra ownpunagw: a) 312 r HaTpuiA nepokcug BWnaH TabCcUpAalLaamMraH
yrnepoa (IV) okcuavHWHT MaccacuHu Xxucobnanr; 6) kapboHat aHruapua rasMHUHUHT
aHa WyHYa MUKAOPW XaBOHWHT KaHaal xaxmuaa 6fnagm? B) XaBOoHWHI MaHa LWyHuUa
XAXKMUHWHI MAcCacuHK XxucobnaHr., XaBoHWHr 3udnmri 1,2 kr/me,
(Xasoaarn CO, snunurm 0,5 r/m’). Arap XaBoHWHT 3uunuru 1,2 kr/m* 6finca, By cnznap-
HWHI CUMH(D XOHaHTU34ar XaBso XaxMniaH KaHua mapra kyn?
Xasobu: m(CO,) = 176 r; V(xaso) = 352 m7;
m(xaeo) = 4224 kr.

22-§. ABOTAIPO KOHYHHU. XAKMHUI
MYHOCABATJIAP KOHYHH

IN'azmap opacHjgard peaknHAJaAPpHHHT JacT- ByryHru gapcaa:
TabkH coHIHM MyHocalaTiaapuHHn QpaHOV3 OJH-
. * ABOragpo KOHyHM;
MH IT'efi-JIroccar aHMKIand. ¥ — rasjJapHHHT ,
o * KoMK Hmcﬁamap KO-
HCCHKJHKIAH KeHrallHullH XakKHIard Malmxyp HYHU XAKUAAMA BUAMM-
KOHVHHHHT aBTopH. Teii-Jlroccak peaknud Ha- NapUMU3HIA OLLIMPaMK3

TH;KACHAA X0CI OVIraH Ba peaknuara KHpHIna-

IUTaH Tras3JapHHHT Xa:KMHHH Viuad, TabeHpJIa-
IIVEYH TA3JIAPDHHHT Xa:KMIADHHHHT 6Hp-0HpHTa

Ba VJIADHHHT Xap OHMPHHHHI peakIIHd HATHXKA- * ABOraapo KOHYHWHWHT

cHIOa X0CHJ OVJIraH razcMMOH MAaXCVJJIAPHHHT Eenlbattato L
XamMIapura HiedaTH KHYHEK OVTVH COHJIAPHHHT * Monap xakm
HHecOaTH KadH OVIMIIHHE aHHKJIAOH.
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45-paem. Xap THI Arperat X0JaTAard MOIJATapEHHT TY3HJIHII MOAeIapH

Macanan 2 xa:xum Bofgopod Ba 1 Xa:¥M KHcI0OpO] V3apo TABCHDH HATH-
sKacHaa cove OVPHHHHET 2 XaEMH XocHI O0ViIam:
2H, + 0, = 2H,0

-

21 1 2

AnbaTrTa, Xa:KMHIE VI4oRJIap KaHaail xoaaria OHp X 0ocHM Ba 0HD
XWJI XapopaTja aMajra ounragM.

CywoK Ba KATTHE X0JaTjard sappadalapHHHr MacodacH 0HJIaH Tak-
KocJaragja rascHMoOH MOJJaHHHI 3appadajapH opacHgard Macoda garrta
0viaanu. by Macoda ras MoleKVIATApHHHHT VidaMHgaH agda xatTtTa (45-
pacm).

HIyHUAT VUVH ra3HHHD XaKMH rasJapHAHT MoJIeKyIaIapHHIHET MEKI0PH
01aH 3Mac, VIAPDHHHT opacHIard Macoda 01IaH aHHEJIaHann. by macoda
TAlllKH HIApOHTJaapra — xapopat ea docHmra 0ofauiK. TallKH mapouT 0HD
g 0Varagga, Xxap HJ rasjgap MoJeKVJaIapHHHAT opacHjara Macoda 0Hp
Xng OViaanH, IOVHHEHAT VUVH:

oup xma mapoutia (T Ba p 0up xuxa OVaArasgjga) xap Xui rasJJapHHHT
oup xua (V) xaxmmMuaa MoJeryviaaaap eoHu (N) oup xua ovaaau (Asoraapo
KoEvVHH, 1811 f.).

Vo=,

Arap T, = T, }, vuaaii 6%1ca N,=N,,
h =B

2]

oygna V,, T,, p,, N, — 0OHDHHYH TrasHHHT XaXMH, XapopaTtd, 00CHMH Ba
MOJIEKVJIa COHIH;

V,,T,, p,, N, — HKKHHYHN rasHHHT Xa’KMH, XapopaTH, 00CHMH Ea MoJIe-
KVJia COHH.

Macanag, KHCJI0p0od MOJeKVJIATAPpHHHHT KaTTAJHWTH BOJODPOd MOJEKYV-
JajapHiaH aHYa KaTTa 0VIca XaM, TeMIIepaTtypa ea docHmM 01p XU 6VaIragga
1 1 Bogopon ea 1 1 KHcIopOJHHHD MOJeKV.Ja cOHIapH O0Hp NI O0ViagH.

Aporaapo KOHVHHHHHT 0HPHHYH HATH:RaJapH
bup xHa mapouTiarid xXap XHJ rasJapHHHT 0HpIai MoJeRv.JaJgapH
dHpaai XamMHH 3raJuLIaian:
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Bce y4ebHukn KasaxcrtaHa nwmte Ha cantax OKULYK.COM n OKUL

N, = N,
Arap T =T, }, yHpail 6¥mcaV, =V,
A = P |

Tamgy mrapoyT 0Hp U OVAragna rasjJapHHHEr 0Hp MOJIHMHHHD Xa:EMH
(apHH, 6,02 - 10°° ModeKvIa) JoHMHIE OVINO KoIagH.

FasnapHUHT 0HD MOJMHHHHT Xa3KMH MOJIAD XaKM fed artamagm Ba V
0HIaH GelrnjIaHanf.

l'azmapEMHAr MoIdp XakMH XapopaT Ba Oocumra doraug (46-pacwm).

Kuména HopMas maporTIard MoJIap Xa:M doliganasunanu (27-xanean).

2T-mwadsaa

Hopman mapouT (H.11m.)

0'C xapopar, exu 273 K Bocum 1 arm. (atmocdepa), exm 760 mm
CHM. YCcT. (MHIIHMeTp cHM00 YCTIVHH],

exn 101325 Tla (mackaas) =101,3 wlla

(xmmollackans)

XAap KaHaail rasHHHT 0Hp MOJH HOpMaJa Imapoutaa 22,4 1 XaKMHH
aTAILIaHH.

V (ras) = 22,4 1/M01b.

Macamnas, 2 r sogopoa H, (1 mons) ea 32 r Kueaopoa O, (1 Mods) XasKM-
adapu 0up xuia, 22,4 1-ra TeHdr.

FasmapHUHT MOIAp Xa:KMH V_ HH 0HIAraH Xojia, Xap KaHJail rasHuHr
XaxxkMH V, Mojga MHKJODPH Ba MacCacHHH XIHco0Jaml MyMEHH:

V= V. n;
m
G B

n=1 MOnb
Vi=22,4 n/monb

46-paem. [asnapHEMHET MOISD XaHMH



lazadapHEUHT HHCOWI 3 UUINTHHA XHceod.Jaml V9VH ARoraapo KOHVHHHHHAT
HERHHYH HaTH#xAacH (polijalaHHIaATH.
Xap KaHnaili MOAJAaHWHT 3WWINTH 0 — MOJJa MACCACHHHHT /M YHHHT

XaxxmMura V HucOaTHura TeHr:
I

= v
Xap Kagngail rasguar 1 MOTHHIHT MaccacH MOJIApP Maccara TeHr 6yrann,
Xa3KMH MOJIApP Xammmra TeHr V . IIIyHEUHEr VUVH ra3jJapHAHTD 3H4IATH:

_ M
pl’raab I __rl'.l.i.

X pa Y HKKHTA T'a3HH 01110, VIAPHUHAT 3HUYIHEIADHHENA, MOJIAD Maccama-
puHEHE (X)), M(X) ea p(Y), M(Y) ned denrunagany. 'azTapHUHT 3H4IHKIADH
OVHTAa TeHT.

M(X MY
px)=2£8; py)= X5,

by rasmapHHHr sudIHKIapHHHHET HHclatn P(X)/p(Y), X rasuHHHr Y
rasy OMJIaH CONMMINTHPraHAard sU4iaurd ged aramranu sa D (X):

p(X)  M(X)-V, M(X)

DXV =Ty T v, My T M)

IIly 6xaan

bup razHHHT HHKKHHYH ras 0WJaH cOJMHIITHPraHJaru sH4aIuru (M ea
M _coH :KHUXATHOAH TeHT OVITAaHIUTH YUYVH) YIAPDHHHT MOJAP éKH HHCOHH
MOJIERVJIAD MaccaJJapHHHHT HHedaTHIa TeHr:

M(X) M, (X)
M(Y) M (Y)’

lNaznapEUHETr HHCOHH 3HMUIHIH — VIUYOBCH3 KaTTAIHE.

MacangaH, kap0oHaT aHTHIPH] TA3UHWHT: a) ¢cVE Ba 0) Xasora Hucbaran
HECOHH 3WUYJINTH HEMAara TeHr?

Euumu:
M, (COy) 44
a) DHE{G{Z}E} = M (Hy) 2 A
M [CGE] 44
a CO_ ) = 4 =.— = 1.5,
] DaFE{ E} Mr {a},a } 29 »
TabcHpIAIOVEYH rasjgap X KMJIapHHHHT O0Hp-0HpHra
p-. : BA VIAPHHHI Xap OHPHHHHI Peaklid HATH;RAacHJa X0CHII
1 - OVIraH rascHMOH MaxXcVJLIApDHHHT Xa:XMIapHra HHucdaTH

; KHUYHE OVTVH COHJAP HHCOATH KadlHIHD.

££ bup zun mapontna (I’ ea P 0mp xua OViarasga) xap
XHJ rasJapHHHET 0Hp XHI Xa:KMHIa (V) MoIeKyIaaap cOHH
(N) 0mp xuia OViagH. bHp XHI MoJeKviaadapH O0Hp XHI
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XA EMHH sranigaiinn,. Tamy#® mapoHT 0Hp THI OVIragna rasjJapHHHT OHp
MOJHHHHET Xa:XMH (25HH, 6,02 + 10°° Momexyaa) gouMuiH 60VaInd Koaagu.

FasmapHUHT 0HD MOMTHHHUHT XaKMHI MOJIAD Xa:KM fed atamanu, V O0unan
fdedruiaHaqd. Xap KaHjail razHEdHr 0up MoJIH HopMmada mapoutia 22,4 1
XAKMHH araaaini. bHp rasEM MKKHHYHK ras 0MIaH CONHINTHpPTaHIATH
JUUJIATH VJIAPHHHT MOJApP €KH HHcOHH MOJeKyJIAp MacCAIapHHHHI HIC-
paTJIapura TeHr.

9 1. XaxuiA HuchaTnap KOHYHWHW TabpudaaHr.
2. ABOragpo KOHYHWHM TabpugaaHr

. Kangai xonatnapaa raznap Asorajpo KoHyHura Syicuamarian? Huma yuyH?
ABOragpo KOHyHWHWHT BUPMHUKM HATUXACMHW TabpudnaHr,

[@3n1apHUHT MOARP XaXMW AeraHy Huma?

[@3napHWHT MOAAP Xa¥MK KaHaan bupavk bunad fauanagw?

ABOragpo KOHYHMHWHI MKKMHUM HAaTWXKACUHKU TabpudnaHr.

MoaaanapHuHr 3nunmrvHy; dup rasHuir bowka ras dBunan HUCOWMIA 3MUNMIK AeraHn
HUMa? By KaTTAaNWMKNApDHWHT YNYoB BMpAUMIrM KaHaan?

9. [aznapHWHr HUCOWIA 3MUNMIA Hewara TeHr?

e/

0 ~NO W AW

+1. Xakmu 2 n nponexdHn CH, &kuw yuyH Kepak DyaraH KNCNOPOAHMHT XaXKMUHWA TOMKMHT.
XKaeobu: 9 n.

2. a) 12,04 - 10% monekyna xnop Cl; ©) 2 mone CL; 8) 14,2 r Cl; 1) 6,02 - 10° monekyna
O, KaHAaA XaxMHKW 3rannaigun?

*3. H.5 NH,, CO,, C,H, rasnapuHuHr XaBo HicbaTaH HUCOKWA 3MunMKnapuHK xucabnaHr.

«4, Homabaym rasHvHr (H.w.) suunurid 1,34 r/a. a) 11,2 A rasHUHT MaccaclHKW XWCONaHTr,
B) ywiby xaxmaary MoneKynanap CoHMHK; B) 11,2 N rasHUHI MUKAOPUWHM; I) BOACPOAra
HUCOATaH 3NUAMIMHW AaHUKNGHT.

23-§. MOJIAP RKOHIIEHTPAIINA

Moaap koHUeHTpamuda 1 J 3puUTMAaja 3pHrad MoJdJaHHHT MHKJOpH 0H-
JaH aHHKJaHaJH:

o = ;, byryHru gapcaa:
¥ Mﬂﬂﬂp KGHL[EHTFJELI,MHHH
Ovepari ¢ — X MOJJaHHHT MOJIAP KOHIeHTpaIHACH doiganannb macananap

(MoXB/J), m — 3pHraH MOJJaHWUHI MHEKJODPH Suamm3,
(Moas): V — apuTMa XaxkMu ().

Moaap KoHNeHTpanud coH 0111aH ea M xapdu
0HnaH fenruaa"Hani, Macaiaa”H, 3M KOH.

* JpUTManap
* Monsp koHUeHTpaums

1-macana. Xaxkmu 200 ma aputmaga 2,69 r

spurad muc (II) x1opunu dop. IpUTMAHMHAT MOJIApP
KOHIESHTPAIHACHHN AHNKJAHT.

Eyumu:
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Bepunzan: Monap KoHOeHTpAIlHAHNT aHHKJIAIIL Gop-
= MYVJIACH:
(2pmraas) 0,2 a1 ' n(CuCl,)
m(CuCl,) = 2,69 r ¢(CuCl,) = BT
M(CuCl,) = 134,45 r/™Mo1B Moana MEKJ0PHHH (M0.JIb) XHco0ra 011d
¢(CuCl)) — ? MaHa 0VHH YHEKAapaMH3:
n(CuCl) = e,
fzxnad (CuCL,)
Frd LN
e(CuCl,) = 3rcucy) - Vo
COHJAPHH VPpHHra KVaMua:
2,60
¢(CuCl,) = 185 .02 0,1 moas/ .

Hasobu: e(CulCl,) = 0,1 mons/n éxu 0,1 M spuTma.

2-maeana. suuanra 1030 r/a garpuii 6pomugueuHAT NaBr 4% -11 apuT-
MacHHHHT MOJ4p KOHIEeHTpaAIlHACHHEHN XHcol0JIaHT.

Bepuazar: Eyumu:

uNaBr) = 0,04 AN = n(NaBr) _ m(NaBr)-p,_ ., :
Piapuneny — 1030 r/x Vo M(NaBr) - m __
M(NaBr) = 103 r/moas ¢(NaBr) = o(NaBr)- p,__ . _ 0,04 1{13&;
~(NaBr) — ? M (NaBr) 103

¢(NaBr) = 0,4 moas/ 1.
sdrasoou: c(NaBr) = 0.4 moxus/ 1 exku 0,4 M.

p 9 Mondap koHDeHTpanud — 1 71 3apHTMaga 3pHTradE MoI-
\ » JaHUHT MHEKJ0OpH 0HJIaH aHHKJIaHagu. Arap 1 1 s3puTMana
& 1 Mone Monna spura 6yica, v 3pHTMA O0UpP MOJIAP 3pHTMA

Z ned atamanm,

. MDJ'IHP KOHUEHTPaUKMA ASTaHK HUMa?

1
9 2. Monap KOHUeHTpaUMAHWHT Yauos Bupaurv KaHaan?
\:@ 3. Moaap KOoHUeHTpauMaHn KaHgain dopmyna Sunad anuknaingm?

1. Xaxaaum 1.2 1 0,7 M kanuid xpomat K,CrO, spuTMacuH TaREpAaLl YUyH TY3HWHT KaHuya
MaccacK Kepak?
XKasobu: 23,31 K.CrO,.
«2. 3nunmri 1,615 r/ma-ra Tedr cynedat KMCnoTaHWHr 70%-n1 3pUTMACcUHUHT MOoAfap
KOHLEHTpauMacuHm xucobnaxr.
HKasobu: 11,53 mone/n.
=3. Maccacu 21,3 r Hatpuid cynedathm 150 r cyeaa sputradga suunmri 1,12 r/mna sputma
OIMHAW. IPUTMEHWUHI MONAP KOHUEHTPaUWACUHKW XucobaaHr.
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«4. Kanwv ruapokcran KOH 3pyUTMacMHMHI KOHLEHTPaALKWACK 3,8 MONL/A, YHUHT 3UUNMTIA
1,17 r / mn. Mana wy 3pwtmagary KOH Hu macca yaywimnm (%) Xmucobnanr.

*5. 3axapnaHraHaa OWKO30HHW HBULL YUyH aHTWAOT cudatnia KoHueHTpauwack 0,33
MOAb/N HATPWA TUOCYNbGATMHMHT (Na,5.0.) spuTMmacuaad doiganaHagn. HaTpuid
TUOCYNbDATUHMHT 2 N1 3pUTMacKHK Talépall yuyH Heua rpaMm HaTpuid TMocynbgar

(Na,5,0.) kepak?

XKasobu: 0,98 M.

XKaeobu: WKOH) = 18%.

Xasobu: 104,28 r.

24-§5. TAPEUBHJIATH a3JIEMEHT/JIAPHHHI' MACCA ¥YJI¥IIH
BYHHYA MOJIAHHUHHI SMIIHPHUE BA MOJIERYJIAP

DOPMY. JTACHHH T¥3HIII

Moneryvaap (aHHEK) dopMyIa — MoAna MOJEKVJIACHHHHT TapKHOHIaru
3JeMeHT ATOMJIAPHHHHTI COHHHH KVpcaTailrad aguy GopMyv.ia.

Macanan, C_H, — 0eH30THHHT aHUK, (GopMYyJIacH.

O ool (3MIHpHE) opMyIa — MoOJagarid aToM-
JIap COHJApMHHHT HHCOATHHH KypcaTann.

Macanag: deggon vuyEH C: H=1 : 1, asHH
VHHUHT oaauil ¢opmyiaacu — CH.

Moaervaap gopmMyia ogqui gopMya GHUIaH
TEHT €KH VHHHI XHCCAJTaHTAHWra TeHr OVIHIIH
MYMKNH.

Arap Macagaga 3JeMeHTJapHHHD Macca VJIV-
I OepHaraH 0Vica, MacalaHH edHII BaKTHIa
MOOJAHHHT QaraT ofJdui QopMyJIacHHH TOMIHII
MYMEKHNH.

MoannasHMHT aHHEK (DOpMVJIACHHH KypcaTHII
VUVH, Macajga [IapTHia Macca, HAcCOHH eKH ad-

byryHru gapcaa:

* MOAAANAPHWHI TAPKK-
BGuaarn anemeHTAaPHWUHT
Macca yaywm 6yrinua
MOAJaNapPHUHT MONe-
Kynap (3Mnupuk) Gop-
My NanapyuHK TY3MLWHK
ypraHamus.

Taanu cy3nap

* IMNUPUK opmMyna
* Monekynap ¢opmyna
* Huchwui snunmk

COJIIOT 3UUJIHTH Kadu MabJIVMOTIAp OepHIail. ¥ JapHHHT eépaaMH 0HjIaH
MOIIAHHHT MOJEKVJ/a MacCacHHH aHHKJIAII MYMEHNH.

Macanan. Tapruodnu 84,21% vriaepon Ba 15,79% BoaopoamaH TAIIKHI
TONTraH, Xapo 0Viindya HHCOHH 3HYJIHNIH 3,93-ra TeHr MoJJaHHHT opMy.Ja-

CHHY aHHEJAaHT.

Euyumu:

1. Moagagaguar Maccacual 100 rpaMM ged oxamuas. lllvEga yriaepoHHUHT
C maccacu — 84,21, sogopoaauar H Mmaccacu —15,79 r-ra Tenr 0vViagu.

2. Xap 61p 31eMeHTHHHT MUKJODPHHHA TOIAMMK3:

84,21
n(C) = 7 = 15 = 7,0175 mous;
n(H) = 15£79 = 15,79 moixs.

3. C ea H aToMIapHHEHAHET MoI4p HAcOATIADHHEN aHHKJIAIIMES:
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C:H=T,0175: 15,79 (3r KHUHK coHra oyiaammus) = 1 : 2,235. (0VTVH
COH OJIHII VYVH 4-ra KEyvoaiiTHupaMnz) = 4 : 9.

4. Huconil apunnk 0ViHYa MOJIApP MaccaHH XHcodIaliMH3:

M=D,_,, - 29 = 114 r/Mo015.

Opauii popmynara C H, moc, YHHHT MOJApP MaccacH — 57 r/ Molk-ra
TeHr, 0V aHHE MOJIAp MaccanaH 2 MapTa KaM. YHIall 0OVvica, agHHE ¢op-
mynacu C.H.,.

1. Tapknbuaa 14,29% sogopog bop 6jnrad yraepogHuHr asot bjiiua HUCOMA 3uuanrn
9 2ra TeHr. YrnepogHuHr GopMynacuH aHUKIaHT.
. Xasobu: C,H,.
e .2, Yrnepeoaopos Tapkndnaar yraepogHuHr Macca yaywm — 87,5 9%, Mo aaHuHr Xagora
HucbaTtaH 3uunurk 3,31ra Tenr. MogaaHWHr GopMyAacuHK aHWKaHT.
Xasobu: CH.,.
*3. YrnepoaHuHr macca ynywm 26,67 %, soaopoa 2,22 %, kucnopog 71,11 %ra teqr. Hop-
Man wapoutaa snunuri 4,02 ra TeHr MOAAaHWHT GOPMYNACKUHM TOMKHI.
Xasobu: C,H,0,.
+4, Opataa y34ra XoC Xuanu CyroKNMK — aueToH 3pUTyBuUM cupatmia Kyn KynaaHunaau.
AuetoHga 9 ryrnepoara 1,5 r eogopod Ba 4 r kncaopoa TyFpu Kenaau. AUETOHHHWUHT
KUMEBMIA QOPMYNacUHN aHWUKNAHT.
Xasobu: CH.O.
*5. YHau Taomnapy wWMwnb nuwmwm yuyH GoRganadagurad MoAAaHuHr Tapkubu HaTpuid
27,38%, kmcnhopog 57,14%, yrnepog 14,29% aan wbopat. Konrad Kuocmu sogopoanaH
nbopat. MogsaHWHT KMMEBWA QOPMYNACMHWM aHWKNAHT.
XKasobu: NaHCO,.
*6. [ledponuantnap — bapraapHy CyHbMIA TypAa TyWwmpui yuyH Goinadagurad Mmogaanap.
YnapaaH ¢oRganaHuil MawmHa Bunad AnFLHK ocoHnawTupaan. JdedoamaHtnap-
HUHI Tapkubuaa HaTpuid 21,6%, xnop 33,3% Ba kmcnopog 45,1%. Ywby mogsaHuHr
KMMEBWIA QOPMYNacUHK aHUKNaHT.,
Xagobu: NaClO,
»7. MeavumHaga Hav3m acab cucremacy DemopnapuHKM gasonallja sa HOKOpW KoH bo-
CUMUHK TylwMpuwaa Goiganagurad MHIAK3 TYy3MHUHD Tappkubu: o(Mg) = 9,86%;
@(S) = 13,01%; o(O) = 71,4%; w(H) = 5,73%. YHUHT QOopMynacMHN TONWHT.
Xasobu: MgSO,-7H.O.

25-§. HABAPHHN UMEOHHATTA HUCBATAH MAXCYJIOT
UEHNIWMHH XHCOBJIAIIL

byryHru gapcaa: Kiumernl :xapaeHJapja peareHTJApPHHHT

+ Hazapwii xmcob Byiinua UHKHATIa YHKHIIH €KH peaKOHdHH oXHpHrada

MaXCyNOTHUHT HNCOWiA dopMacINri Ba AHa OJomka cadabiap Tvdallin

EEF"PHHH XmcobnatuHu MAaXCVJ0T TVJIHE MHEJOopAa oaduEMaiinu. HHIvEHHAT

ypranamus. VUVH peaknid VHVYMH HasapHil MEKIOPHAAH KaM
oVimanH.

PeakuMIHWHAT YHKHINH () Jed, MAXCcVI0THHHT aMaJIarH MaccacHHHHT
(m_, ) Hazapmii Maccara (m_ ) Hie0aTHIra aiiTHIaa0. Pearuua UHKHIIH
vavil duaaH éxku oz dUIAH YIUaHATH.
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RLBTET

['= - 100%,

ELRA.

aMasana N, ojgarja, 1-gag exn 100% -gag KUYHK

TaaHu4 cyanap

* AMangaru yHym

Oymanm. * Hasapwi unKmi
' Macana eunwga OMpPUHYN — peakuma TeHrnamack Oyruua MaxCyNOTHWHI
@
Wy MaccacuHu (XaxKMUHW, MUKAOPKUHK) Xmcobnall Kepak (28-xaaean ).

28-madsan

MEEEF.‘IUTH]IEI‘ UHEHIITHHA HﬂEH.P]-IﬁZ HME0OHHATHHH XHc00Jamm

MacanaEn eunHIin KeTMa-KeTJIHTH:

Macana: Xa:xmu 6,72 1(H. 01.) asoT B0g0pog-
HHHT MYVJI MHKJODH 0HIaH TaBCHDPJIAIITAHIA
6.72 1 (2. m.) aMmvuEar XocHa 6Vanu. Max-
CYJIOTHHHT UHKHINH HeUara TeHT?

I. Macanagy oIapTHHH KHCKAaYa e3Hb,
pPearnHs TeHrJIaMacHHH Tvauar. Macamana
MABITVM MOJJATADHHHET TATHTa YHIHHL.
Hactnafxn MOIJaHHHT MaccacH (XasnMH)
§VHEHYS MHKAODHEH (M0J:) XHcoOIaHD:

1 =

f|ﬂ HE

Bepunzan: Eyuau:

VIN,) = 6.72 x N, + 3H, = 2NH,
V. . (NH)=6,72 1 | 1 moas 2 MOIB
N(NH,) = ?

n(N,)= 6,72 n: 22.4 n/mons = 0,3 moas

II. Pearnua TenraamacH OVIHUA Maxcy-
JIOTHHHI MHHEJODPHHEH aHHEJAHr. AnHEH=H
HA3ADHH YUHKHINHEH (arap peakiHa YHKHIIH
100% -gx Tamkna 3tea) xucobaaHr

Temrmama 6ViiEua:

1 moxs (N,) — 2 moas (NH,)
YHunai 6Vmca:

0,3 moas (N,) — 0,6 moas (NH,)
n_ (NH) = 0,6 moxs (éxu 13,44 x)

III. Macamaguar maptH 0VEHYa OJHHTAH
MAXCYIOTHHET AMATJATH MACCACH (XasHMH,
MHKJO0DH) HAasapHH HMEOHHATHHHT KaHUa
KHCMHHH TaIIKH 3THINHHEHA SHHKJISHT.
Maga 6v dopmynagan dolnaIaHEHT:

r

ERLET ESERST

epH N =
= n =

=g, -

I'I:

JiarofuHEE KVpCATHHET

JrTHlO0p GepHHT:
T.:-I.II...T. nl_"l'.l...'L
o T r'I

I_.-"

n. . (NH)=6,72x: 22,4 1/vmoms= 0,3 Moas

0,3 6,72
— — — — =0°
n{NH,) = 06 13.44 0.5 = 50%

+fiasobu: N (NH,) = 50%

.
A

EuMerni :xapaceHIapia peareHTJIApHHUHT UHKHTIA UH-
KHIIH, peaKNHAHHHT oXHpHrada 00opMacJHMI'H Ba OoIIKA
cafadIapHHUHr HaTH;XKacHOa MaxcyJoT TVIHK MHEIopIa
onruEMainu. IIIvEHHED VUVH AHHE YHKHWII TVINE OJHHA-
IHraH MaxcvJoT (HasapHil) JjapaskacHIaH kKam O0ViagH.

PeaknMAHUHT YHKHIOIN Ael, MaxXCcVJIOTHHHI aMaljarna
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MAaCCACHHHUHT HaszapHil Maccara HHcdaTHra aiTmiaani. YuygHOI vavIin 0iiIas
eéKH (hoHz 0HIaH VidaHanH. AManga YHKHIO Xap gouM l1-gas (exm 100% -
naHg) xamM 0ViIagm.

1. Maccacw 134,4 r HaTpwid rugpokapboHat onMLL yuyH KaHua Xaxmia kapbpHart aH-
rmapua rasm kepak? MaxcynoTHUHr umKmiumn 80% ra TeHr.
. Xasobu: 44,8 n.

L2, MarHwit kapboHaTi Ba Ty3 KMC/IOTacK Tabcupialluraiaa 8,96 n kapbonar anrmapug
rasu Kocun bynan. Maxcynot unigmum 80% 6jnca, peakuwnara Heua rpaMm MarHmi
KapboHaT KaTHawra?

Xasobu: 42 1.
*3. A30T Ba BOACPOA TabCcupnawradga 8,5 r Maxcynot oaMHay. MaxcyNoTHUHT UMKULLIA
20% 6inca, peakumara KaHua xaxm asoT KMpuiwrad?
Xasobu: 28 n.
«4. Metann kncnotagad 16,8 mn (H.w) BogopoaHn cknb uMkKapau. Akpanrad BOAOPOA-
HU DMPUKTUPULL YUYH a30THUHI KaHZal Xaxmu kepak? MaxcoynoTHUHI amangarm
uMKMLLKM 15%.
+5. Ew xumuk Trapak Aapcuia Kanwid HUTPaT Ba KOHLEHTPAaHraH Cyb®aTt KMCIOTaHN Tab-
cvpaaLmupud HUTpaT kuanotacuHM ongw. Maccacw 20,2 1 kanuid HUTpaTWaaH OAWHIaH
HUTPaT KMCIOTaHUHT MaccacuHmn XmucobnaHr. Kncnotanudr yuiguium 080 ra TeHr.
Xasobu: 10,1r.
6. bapwid onuw yuyH Bapuid OKCMAMHWMHT amoMUHKWIA Bunax KalTapunaw. Maccacw 4,59
kr Bapwii okcnanaax 3,8 kr bapwid oaMHan. bapuiAHKMHT UMKMILKMHK XucobnaHr.
XKasobu: 92,5%.
*7*. Ep 103Maarv Ba ep OCTWAATK OXAKTOLIHMHI KAAWH KaTnamu kapboHat aHruapua rasu
3puraH Tynpok, CyBAapPWMHWHT Tabcupuaad Bysunaau. 10 mone CO, 3puraH cys KaibLmiA
kapboHatuHuHr CaCO, KaHfal MaccacuHK 3pyBJYaH Ty3 KanbUuid ruapokapboHatura
Ca(HCO,), aitnaHTUpULLI MyMKIMH? KMMEBKMIA 3DMLLE PEAKUMACK YUYH aManiari UMKuLLmn
G0%ra Tenr Aeb xucobnar.

26-§. PEARIINA MAXCY¥JIOTH MACCACHHH APAJIATIIMA
TAPEUBHTA KUPATHIAH BHPJIAMYH MOIJTAHHWHI' MAGBJIYM
MACCACH (XAJKEMH) BYIHHYA XHCOBJIAII

byryHru gapcaa: KEvEpaauk xaeTHMH3Ja To3a MoAJajlap KaM
v 5 o VE. v

+ ADanaWMAaLari KjLmm- vupaiign, MacalaH JHCTHJLJIaHTaH cve. KVnonHUa

UANAPHWHT Macca &Ku 013 MoAJaapHHHAT apajallMalapHiHHA VupaTaMH3.

XaxMuia ynywnapu xaku- Macamad, oXaKToIll KajdbIHil KapdoHAT Ba Xap
Aarv TywyHuanap bunad  xuy apaslamManapiad udopat. HIVHHHTD VUVH
TARALaMAS Ba yRapAas — yacama euraHja apaaauuma Ba mosza modda
Pl o A TYIIVHUYAJIAPHHEN HILJATHIIra TVFPH KeJgajH.
EUWMIUHW YpPTraHaMA3. o v i

ApanamMaHHHT MacCcaACHHH ekl XaxMuan 100%
ned oamd, apajJalIMaHHHI Macca VAVIOHHH ©,
XQHMHEN VIVIIHHYA ¢ ned JenrnnaHanu. Xucodiiaim
maiTHga MaHa 0v dopMmyiIagap dolgaraganm:

Taan4 cy3nap

* Macca {
. mi apamdammal
MoasaHuHr Macca (M apamammMa) = - 100%:
WAYLLIK m(To3a Mogga + apamammMa)
* Apanawima T
ApaIammMa )
({apamamma) = ) « 100%.

ViTo2a Mmogaa + apagamma)
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byupai xucofHN YHKAPHINI VUVH apaJalIMacis T03a MOJJaHHHT Macca-

CHHH €KH XaKMHHH aHHKJada0, my 0VHHYAa MaXCVJIOTHHHT eKH jJacTaadkH
MOIIAHMHTI MHEKJOPH XMcoOIaHanM.

1-macaxa. Tapgudnga 3,80% KVImmEMdacH Oop 92 I KaTeIHI KapdoHATHH
XJ0PH] KHCI0TaJa 3pHTraHaa, KaHda KanlbOul IJo0pHAH XocHa 0Viaanu?
Euuu:
1-yeyn: IIpomopund OpKAIH eUHIll,
1. Ransnmnit kapGoratigarn CaCO, aparaliMaHiHT MacCACHHH TOIAMES:
o(apamamma) - m(CaCO, + apamamma)

miapamammMa) = T 00% .

3,85% - 52r 5
miapamamma) = 0% =2 .

2. Toza rarenuil Kap0OHATHHHHAT MACCACHHH TOIAMI3:

m(CaCO,) = 52 — 2 = 50 r.

3. Peaxnna terrnamMaciHH e3nl, KarenUl KapbioHaATH GopMYVIACHHHHT
veTHra VHHHTD MaccacHHH 50 r ned esammns, cadadl peaknudara Tosa Mojja

kHpumanu. Mogna dopMyaalapHHHHAT VCTHIA Kepak KaTTAIHKJIapHH €310
KV AMI3.

a0 r xT
2HCI + CaCO, = CaCl, +H,0 + CO,1
n=1 Moas n=1 »Moas
100 r/mMoas 111 r/mMoas
m= 100 r m=111lr

4, IIpomopnug Tysud, VHH edaMH3:

50 r xXr

100 r 111 r°
0vHIaH x = 33,5 T.

Adiasobu: 99,5 T.

2-yeya. Moana MHKIODH OPHATH eUHIII.
1. bupupuH yevigarggail apajgaliMa Ba To3a MoJJa MaccacHHH 1- Ba
2-veya O0VAHUA TOIAMHM3.
2. Ramenuil kap0oHATHHUHTI MHKJOPHHEHN XMcodaaiiMua:
a0 r

100 r/mons

n(CaCo,) = = 0,5 M0IEb.

3. KINMEEHH peaknd TeHIJaMacHHHT €310, MoAJATapHHHT VCTHTA MHE-
IOPHHH KVAMH3:

0.5 Moas ¥ MOJb
2HCI + CaCO, = CaCl, + H,0 + CO,?
n=1 moar n=1 moax i

Farenuil XIopUIHHAEET MHEJOPHHH XHco0JIaliMH3.
n(CaCl,) = 0,5 moas.
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JHIN KaILIHWI XJ0PHAWHMHT MACCACHHEHN XHco01aiiMua:
m(CaCO,) = M - n = 111 r/mon5+ 0,5 Mmons = 55,5 I.

Aasodu: 55,5 T.

2-macana. Maccacu 18 r AICIL, Ba 2 r KymmMuazag TaIKHI TOIraH
TeXHHUK ATIMHIHNN XI0PHIN HAMVHACHIATH ApATaIlIMaHHHT Macca VIVIIHHEHA
(%) aHUKJIaHT.

Euumu: HaAaMVHaAHHHI MacCacH AT MHAHHIINI XJIOPHIHHHUHET MaccacH 01IaH
apajdalimmMadHiHar MacCaCcHHHHT fIHPHHIlIIEHI‘EI. TEeHI'.

m(HEamyHa) = m(AICL) + m(apamamma) = 18 + 2= 20 1.

2-TeHraaMa 0Viinua apajlalllMaHHHT Macca VIVIIHHHE XHcoOIaiiMus:

m(apazamma) o000 2 100% = 10%.

m(HEaMyHA) 20

WaparammMa) =

3-Macajga. Karenuil gapfoHaTH Ba KAIbIHH OKCHIHIAH TAIOKHI TOII-
rag 15,6 r gamvea KuHzaqupuiangu. Hartuxana 2,24 1 (H.m.) a:;xpaigH.
HamvHagars KaiabOHI OKCHIHHHHT Macca VIVIIHHEH (% ) aHHKJIaHT.

Eyumu: Ku3gupuin naiiTHga KaldblHi KaploHaTH (KaJlblHH OKCHOH
KH3JHPHIITa ApOoKJIH) IIapyagaHaam:

CaCO, £ Ca0 + CO,1

Xocua 0yVaras vriaepon (IV) oKCHIMHHHET MHKJOPHHH XHcodJIaliMHI3:
(CO; ) 2,24

n(CO,) = v T 234 0,1 moas.

Pearxnug TeHrIaMacHra xvpa:
n(CaCo0,) = n(CO,); n(CaCO,) = 0,1 mous.
CaCO, maccacuHn XHCOOIaHT:
m(CaCO,) = n(CaCoO,) *+ M(CaCO,)= 100-0,1 = 10 r.
m(Ca0) = 15,6 — 10 = 5,6 r.
Hamvaanaru Ca0 macca vIVIODHHH aHHKJIaiMH3:

. 5,6 ,
mispanatn) . 100% — - 100% = 35,9%.
mi{ynari) 15,6

Hasoou: WCa0) = 35,9%.

4-macanxa. Maccacu 0,3 r yriaepoiHH TVIHE €HOHDHJIATaHga OJHHIaH
yraepod (IV) oxcmameEmHEr maccacH 200 r, macca vayvmu 3,42% 0Oapu#
ruapoKcHau spuTMacu Ba(OH), opramu JTrRasunqu. YYKMaHUHT MacCaCHHH
AHHKJIAHT.

w(Ca0) =

Evumu: yraepoJHHHI €HHII pPeaKNHACH TeHIJIaMACHHH €3aMU3:
C+0,=C0,7 (1)
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(K.KZ

YriaepoJHUHT MHKJOPWHH XHUCodIaliMu3: Tt
_m _ 03 _ o7 )
n(C) = 3 = 75 = 0,025 mous. >

Peaknua TeHErmamMacHra Kypas: T
n(CO,) = n(C); n(CO,) = 0,025 mo1s. e
Ba(OH),-HUHr spHUTManaru MacCaCHHH XHCo0IaliMua:
0 mopmmna) _ 5,42 200 _

Ba(OH)_ -HUHr MUKJOPHUHH XHcoldIaliMH3:

_ m(Ba(OH),) 6,84
m(Ba(OH),) = M(Ba(OH),) _ 171 0,04 Moas.

Ba(OH), 6apuii ruaporkcugu yraepod (IV) oxkennu 6unan CO, Kydugaru
TeHIUIaMA 0VHHYA peaKnUuAra KHpHIDagH:

Ba(OH), + CO, — BaCO,| + H,0 (2)

EunmerHnil peaknng TedrIaMacura Mmveogug, 0,025 Moas viviepol oKCHOH
CO, 0,04 mons Gapuii ruapoxcuin 6mrad Ba(OH), peaknuara KEpUmagm.
Iemar, 0apuii THAPOKCHAH OPTHE, MHKJ0pAa 0JITHHTaH, IIVHIAHT YUVH UVKMA-
HUHT BaCO, maccacurn CO, 0yiinda xuco0aiMus.

Nemag,

n(BaCoO,) = n(CO,): n(BaCO,) = 0,025 mo1s.
UVKMaHHHD MaccacH:
m(BaC0,) = n(BaCO,) - M(BaCO,) = 0,025-197 = 4,93 r.

Aasobu: m(BaCO,) = 4,93 r.

bamzan macama euHIIfa apajaiiMa Ba To3a Mojja
TYIOVHUAIapHaad doligaTagymra TVFpH Kenanqn. bvanan
MacalalapHH edHII VUVH apajalIiMacHs To3a MoJIaHHHT
MacCACHHH EeKH Xa:KEMHHH aHNKIad, my O0Vinua Max-
CVJIOTHHHT €KH JacTJadKH MoIJaHHHT MHEIOPH XHc00-
JaHanH.

(P 1. Kimupaaru yrnepoHuHr Macca yaym 95%. 54 r gyprowuH (1) okcuanHm Katapuil
YUYH WY KYMWPHUHT KaHaald maccacu Kepak 6fnagn? Yrnepog yrnepoa (I1) okcuamraua
, OKCUANaHagu.
7 XKagobu: 505 .
»2. Maccacw 187,5 r kjmup xranga xaxaam 336 a (H.w.) yraepog (V) okcuan xocun 6inaan.
Kimupaarn yraepogHUHI Macca YAayLWwWKMHKM XucobnaHr.
XKasobu: 96%.
»3. Tapknbuaa kanbuwii kapbonatv 6op 100 r pysaHu éHgupunranga 19,6 n (H.uL) ras
xocun 6fnagu. Pyaanarv kanbumii KapOoHaTWHWHT Macca YayLWKMHKM XucobnaHr.
Xasobu: 87,5%.
«4. Muc Bunad TemupHmHr 20 1 apanalwmac XN0pUa KMCAOTaHWHT KYN MruKaopy Bunat
TabCUpAawTMpradaa 5,6 a (H.w.) ras axpangy. MetannapHWHr apanawmagari Macca

VAYLWWHIA @aHWKAaHT.
XKasobu: 70% Temump, 30% muc,
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»5. Kanwii nepmanranatv bunad kanwid xnopatuaad wbopat maccacy 8,06 r apanalumanm
axpatradaa 1,568 a (H.w.) kucnopoa xocua BYaaun. ApanalimMmaHuHr Tappkubuaarm
MOAAANAPHWHT MaccacuHK XxmcobnaHr.,

Xasobu: 3,16 r KMnO,; 4,9 r KCIO..

6. AnOMWHWEA BrunaH pyxaaH nbopat 2 r KOTULLIMAaHKW MIWKOP 3pUTMack BunaH uinasam.
Hatuxxaaa 1,904 n (H.W.) sogopoa axpanad. ApanaliMagary MeTaaNapHWHT Macca
yAyLWAapuHK XucobnaHr.

XKaeobu: 32,5% Zn, 67.5% Al

7. Xaxawnapw 67,2 »° Bogopoa Bunan 44,8 w° a3or opacuaa (H.w.) peakuws bopaw.
OnvHraH aMMUaKHWHT XaXMM KaHaain ras bunad ndnocnadran?

XKaeobu: V- 44,8 w®; V(N,) = 22,4 W,

*8. Xaxaum 1,6 n (Haw) yrnepog (IV) okcuan BunaH asoTHWHT apaﬂammacm_ﬂxamm CyB
opKanu yTkasumaranaa 2 r uykma xocun 6fnan. Apanawimagand raznapHuHr Xaxauia
YAYIWKMHN aHWUKASHT.

9, Tapknbdbuaa 0,1% apanawmac Bop Maccacy 2 r MUMMAKMK COAACHHKN CUPKa KMCTIOTacK
Gunan wwnanradga xocun 6fnarad yrnepog (IV) okcuaw rasw DWUCKBWMTAM TOPTHWMHL
KaHUa XaxmM (H.lL.) FOBaKNapuHK Tyaaupaan? Peakuma TeHrnamacu:

NaHCO, + CH,COOH — CH,COONa + CO, + H,0
Xasobu: V (CO,) = 0,53 n.
«10*.0mbopaa Tapknbuaa 4% apanawmack Bop 10 kr aMmoHMiA cynbdat Bunan 2%
KyLuMMuacy Bop 2 Kr CYHAMPWATaH OXaK AXIUKM caknaHMaraH. Arap Baxopaa 200 r oxak
KONCa, Heua AMTp aMMuak oMBopHUHT TyRHyrnaaH yumb ketrad? Kadnua kunorpamm

aMMOHMWIA Cynbdati BofFuara cenuamaii Konras?

XKasgobu: V(NH,) = 1,065 n yunb ketran;
m,(NH,).50,) = 3,14 Kr ammMoHWA CynbGat CENUAMANR KOAraH.

27-§. TACTJIABKN MOJTAJAPIAH BHPH OPTHK MHKIOPIA
OJTUHTAHTA PEAKIHAA MAXCYJOTHHHHT MACCACHHH
(XAKMHIHHA) XACOBJIAIIL

Ey r'YHrv gapcaa: EFH,I[B_E[ THIIHEKE MacajlaJlapHHHI IMapTHia Tab-
2 g CHPJIAMIVEYH HEEH MOOIJaHHHT MacCacH eKH a3 MH
» Gpmuﬁ; 6d KaM TyUIYH-

UanapuaaH ¢GH,E|,E!HEHH5 EypcaTiaany, VHHHTD ﬁHi}H OPTHE, Pﬂﬂﬂﬂ[}uﬂ& ﬁ}rﬂ&,ﬂj{.
TUMWK Macananap euuil- ]I[}"HHE[I‘ VUVH MaCajJdalapHH edHINn IIaiiTHOa MYV.I

HI YpraHamus . MHEJ0pJa 0JHHETaH MOJJaHH aHHEJIAaIl Kepak.
Pearknug MaxcyJI0THHHHD MaccacH €KH Xa:KMH
TasHu cy3nap 03 MHKJ0pJa OJIMHTAH Moa 0Vitnua XxrcodaaHanm.
Cadadl monna KaM MHEJJOpPIA peaknudara TVIHK
* Monb, Mmonap macca KUPHIIANH.
* Macea Macama euHII AJTOPHTMH:
* MoaaaHHr OpTUK MUKAOPH 1. Macana mapTHHE JHKKAT 0MIaH VKHII.
* MoaaaHWHT Kam MUKA0pK 2. Huna OepuiaradvHi, HUMAHH TOIIHIIL Kepaw-

JIHTHHH E€3HIII.
3. MacamasdHT mapTH 0VHHYA KHMEBHH peakIlMAHWHAT TeHrJIaMacHHH
TV 3HII.
4, Macanana OepHJraH Ba TOOHIN Kepak 0ViIrag MoJJaJapHHHT TAarura
YH3HIII.
9. Tarura uManIrad MoJJaapHHHT Xap 0HpHHHHI MHKJOPHHH €3HIII
(TeHTIaMa 0ViiHda).

108



6. @opmyia 0ViiMUa JacTJadkKl MOOAJAJIApHHMHTD Xap KalicHCHHH MHEK-
NOPHHH TOIIHII;

m .. vV
= B e
LAY =y

M — MonJaHHHT MOJAD MaccacH; V_ — Moaap xaxMm = 22,4 J1/M0JIb.

7. MacamaguHr mapTy 0ViiMua YH3MATaH MOANATapHUHT VCTHIa MacCacH-
HH (Xa:EMHHH) aHHKEJIAHHNIN Kepak 0VJIrad MoOOaHHHAT VeTHra x 0eIrHCcHHHA
K VIIHII.

&. TedgrnamMa pa MacalaHHHT [IapTH 0VIiMYa MEKIODPJAPHHHT HHCOATHHH
AHHUEKJAIN, XyJoca dHKapum. OpTHK MHKJOPAATH MOAJAHH TOIIAMH3, V
Macaaa euHIl VUVH KYVJIaHNIMAaiIH,

9. 03 Mmuyggopaard Moana 0Viimda Opomopnug Tv3u0d, MacaadaHH edHI.

10. Peaxnnua MaxXcyJI0THHHHT MHEJOPHHN (M0JIb) aHHKJIATAHIAH KelllH,
VHI MacaJIaHHHT IapTH 0VIHuUa Maccara (Xa:xMra) afijJadgTHpHIIIL.

Macana. bupuruncHga 322 r dapuil HUTpaTH 00p, HKEHHUNCHIA 3ca
200 r xanui cyvandaTtH 6op 3pUTMAIADHH apalalliTHPradiad KellHH X0CHI
OVAIrad YVKMaHHHI MaccacHHH XHcodJIaHT.

Bepunzan: Evumu:
m(Ba(NO,),) = 522 r 1. Pearxnua TEHIHHM&EHHH@EHE,ﬁepEL*IPa}I
m(K,S0,) = 500 T MOANAHHHT Ba TOOWIHINH Kepalk 0Viaras
- MOAJAHHHT Tarura dHsaMmui. TeHrIaManarmu
m(BaS0,) — ? TATHTra YH3HJITaH MoJJaTapHHHT ﬁ&IJT-IE_EEIHH
MHEKIOPHHH (ODPMVIAIAPHHHT TArUTa e3a-
MH3.

Ba(NO,), + K,50,= 2KNO, + BaS0 |
1 »0.18 1 moas 1 Moas
M(Ba(NO,),) = 261r/Moub;
M(K,50,)) = 174 r/™mo15;
M(Ba50,) = 233 r/Mo015.
2. @opmyaa OViinda gactaadKHd MoJJaIapHHHAT Xap KalCcHCHHHHT MHK-
NOPHHH aHHEJIaIMH3:

m
_ 822 T
n(Ba(NO,),) = e — 2 MOJIB;
300 r
n(K.,50,) = e 2,9 MoaE.

3. TeHrmaMaHHHr yCTHra OepHiarad MoOIaIapHHHTD MHEKIJODHHH €310,
UVEMAHHHTD VeTHra x OeIrMCHHH KVAMH3I,

2 Moas 2,9 moas x
Ba(NO.), + K,SO, —~ 2KNO, + BaS0,|
1 Moas 1 Mmoas 1 Moas
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4, MognamapHHHDI KalcHcH OPTHK MHEKJOPIA SKAHMHH TOOHII VUVH

HHICOATJIAPHH COJHIITHPHII Kepaky:

2 2,9
) z - — K 50, opTuK MHKnopaa onuHraH. Macaranu 03 MHKA0ODAA

onuHraH Ba(NO,), 6¥iinua xucodmaiiMuas.

2 X
3. Ilpomopnua Ty3amMmua: 1= 1% 2 MOJB.

6. U¥kMaHMHT MaccacH HOMABJAVM, HIVHEHHT VUVH MOAJa MHEKIOPHIAH
doiinaragud Gopmyaa 0ViiHUa MaccaHld XHcobaaliMua: m=n - M.

m(Bas0,) = 2 moms - 233 r/Moas = 466 r.

dasodu: m(Bas0,) = 466 r.

“OptuK” 8a "KaM™ MHKIOpPIard MacajJalapHH euHIIja
"7 | EKajicH Mo4ja OpTHEK MHEJopAa 0epHATaHINIHHN AHHEK AT
‘i » Kepak. Peaknug MaxcyJOTHHHHI MacCacH €KH XaKMH 03

MIEOpOa OJHHraH Moana 0vViimda xmcobaaHanu. Cadabnm
MOLJa 03 MHEJOpJa peaknudra TVJIHE KHpHIIagH.

? *1. Maccacw 47 r kanvid okcuaw 40 r HUTpaT KKcnoTa sputMmack BDunad Tabocupnawgm.

4 Xocun Byarad Kanuidi HUTPaTUHKMHI MacCacuHM XMcobnaHr.

-~ Xasobu: 60,6 T.

«2. Mukaopu 0,1 MOAb MarHWiA OKCUAKM 15 I HUTPaT KMCAOTa 3puTMack BunaH Taboup-
nawan. Xocun ByaraH Ty3HUHI MaccacuHKM XxucobnaHr.
Xasobu: 14,8 .
3. Maccacu 7,3 r Bogopog xiopug bunad 5,6 1 (H.LL) aMMMaK TabCupaaliraHia xocumn
By naguraH TY3HWHI MaccacMHM xucobnaHr.
Xasobu: 10,7 .
«4. Maccacu 13 1 pyx 30 r cynedat kmonotac bunad TabCcupnaliraHia axpanagwrad
BOAOPOAHWHT XaXMWUHM (H.11.) xucobnaHr.
XKasobu: 4,48 n.
5. Maccacu 24 r kfmupHm kMl yuyd 67,2 0 (H.w.) knciopoa capdnanau. Xocun biaran
KapOoHaT aHrMAPWA FasMHKMHI XaXMWHKM XMcobnaHr.
XKasobu: 44,8 n.
»6. Maccacu 19,6 r muc (Il) rmapokcManHm TepMUK Napyanallga Xocua Ofarasd MMc oKcK-
AWHW KaUTapuLl yUyH KaHua XaX»m (H.LU.) BoAopoa Kkepak?
Xasobu: 4,48 n.
«7*. Maccacm 12,8 r meTann 609601 HATPAT KMCNOTaHWHT OPTUK MUKAOPU BMaaH Tabcupnall-
raHaa 8,96 n (H.W.) KyHFUD paHrnm ras ea Tapkmbuaa MeTannu oKCUANaHWLL Aapaxack
+2 Byaran Ty3 xocun 6fnan. MetanaHu aHuKnaHr.
+8. Maccacu 3,7 1 KanbUWHA rT’MAPOKCUAWMHMHI CYyBAark 3puTMaciKra Xaxmu 1,68 n (H.w)
yrnepog (IV) okcuan cuHrampungn. Xocun Ofarad yyKMaHMHI MacCacuHu aHWKAGHT.
Xasobu: m (CaCO,) = 25T.
*9*, Maccacw 8 r onmuHryrypTHI 10,5 r remp Binan bupra kuzampunam. ONMHTaH MaxcyNoTHM
MY MMKLOpAArM XN0pUa, KMCIoTa 3pUTMack Bunad Taboup 3TTupungu. Xocun bjnraH

FA3HWHI XaXMWHM (H.LL.) aHUKNaHT.
XKasobu: 5,6 n.
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(.COM n OKULYK.KZ

TEPMOAVHAMMUKATA
KUPULL

28-§. HYKH 9HEPI'MAd BUJIAH JHTAJITHA

XAap KaHaall peaKIHAHWHT 00pHUINH eKH Jop-
MACJIHUTHHH 0JIIHHIaH 0MINNOI — KHEMErapJaapHHHT
oJI0HAa Typrad acocuii pasudanapuiad OHpH. -
AnbarTa, Xap Kaggall peaKIHAHAHI KHIIMaTHHHA h el AT T

o 3 MCCHUKNK 3D perTu
KOoFoara eanmra d0viaann, 01HpoK 0V peaKnHA HII SKaHUHW TYLYHAMUS.
o3acHgag dopallMH exkH JopMalguMu?

Eyiingard HEKHTA peakIHAHH KVpHO UHKAall-
THE:

1. OxaKToIIIHM eHOHpHII; * Wuku sHeprua

CaCO, — Ca0 + CO,! * SHTaAnyuA

* Viccnknuk s dertu

byryuru gapcaa:

* WMuku 3Heprua bunax

by :xapaéH ws3ara KeJIHIIH VUVH 0XAKTOIIHH
NKOPH XapopaTia KH3OJHPHII Kepak. [Jemar pe-
AKIHNA IKODPH Xapopatia dopanm.

2. Cye TapkudHIard BoJOPOAdHHHT MHC €pjaMy 0HJIaH KalTapHJIHIIH:

Cu+H,0 #

by pearxnuaHn Xeu KaHaall XoJaTAa aMajara oIIHPHII MYMKHH ’Mac!
Peaxnuaauar 0opHIODHM MYMEHHINTHHH Ta:KpHda OpPKAIM TeKIIHpPHII,
anbaTtTa KHIKNH. bupor 0v capoara HasapHH :XHXaTIaH TepMoIHHAMHIEKA-
HHHT KOHVHIAPHTA acocJaHnd :xapod Oepum MyMENH. TadHaTHHHT acoCHi
KOHVHIADHHAHT 0UpH (TepModHHAMHKAHHAT OMPHHYH KOHVHH) — JHeprud-
HHHI caKJaHHII KOHVHH; JHepIHd HVEKJaH malgo 0VaMalan Ba HYKOJIHO
XaM keTMalaH, arKaT 0Hp TYpAaH HEKHHUYH TVpPra ajJmMaliaju. ¥ MyMaH
oJAraHga Xap KaHJal :KHCMHHHI 3HeprudcH; KHHeTHK, IDo0TeHIHaa, HUKH
ned OVIMHAOHraH acocHH vdU TVpJaH HiopaTr. KMMeBHII peaknid VUVH MaHa
1TV 3HePpTHAJAPHHNHT KalicicH acocHIcH fecak, axdarTa, 0V HUKH 3Heprud!
YHHHT 08530 TOMOHJIAPDHHH (AcCOeKTJIAPHHEH) KVPHO UYHKALINEK.

Huku sHeprud. Typiu mMoagaiap peaknuAra KHPHINTaHAa HCCHEJINK
askpannmy (MacalaH, MeTaHHHMHT €HHIIH), IOV MOoAJaJTapHHHT (MeTaH Ba
KHCJI0POJHHHT) V3HHHHT ANIHPHH 3HepruHdcH MAaBXKVIAJUTHHH 0HJIJHpagn.
Eumeruii peaknuaigap ea QH3HK Xo4HcaTIap (CVE KoHJeHCcANIHACH) HATHKA-
CHIA aXpalallrad MOAJATapHHHT ANIHNDHH 3HEePTHACH WYKL JHep2uA 1ed
atanann, v U xapdu 01nnaH fearniaHani. KMMeerHl VarapHiLIap ODaTHia
MOAJaTapiard sHepTHAHUHT 01D KHcMHE asxpananid. KuMeeHnil pearxnnd nai-
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THOA X0CcHI 0VJIraH HCCHKJIHK MHKJODPHHH, AbHH pPeaKINHgHNHT HCCHEJIHK
adderTHHHE VI4ad, sHeprud saxupacHHHHT V3rapHIIH Ky3aTHJIanH.

Xap Kagaail MoAJaHHUHT TApKHOHJATH aToMJIap €KH MOJIeKyJajap Tap-
THOcH3 Xaparkariaaganu. lIVEUHT YUVH 3appadadHiHT KUHEMUK IHEPIUACE
E. 0Viragu.

- Ty 6unaH 6upra Moaga sappadaiapy 6up-0HpH 61IaH 371eKTpP TOPTHIIIHIII
BA HTAPHOIHIN Kv4JapH 0HJaH, AHa AP0 Ky4iapH 0MiIaH TabcHpJalIagH.
IIyveuErgex, Mogaa X0CHJ KHJIVBUHM 0apda sappadailap HDoTeHIHAI 2HEp-
rudara E_xam ara.

JappadvaapHHHTD HCCHEJHNE XaparkaTH 0HJIaH VJIApHHHD V3apo TabCH-
PHHHHT HOTeHIHAJT 3HeprudcH 0HPpHUKHD 3HepTHAHHHT AHTH TVPH — HUYKH
JHEeprugHHN X0CHJI KIIanHu, axdarra, 0V :KICMHHHT MeXaHHK 3HeprudgcHuiag
Tamgapu. Iy 0xaag 0Mpra MoOJaHHHT (CHCTEMaHHHT) HUYKH 3HepPrHacH
UU — my MojJaHH X0CHJ KHJIVBYUH 0apda sappadaJapHHHI 3HepPrHAcH, ¥
KHHEeTHE Ba IDOTeHIHaJ 3HepTrHdJapliaH TAIIKIJI TOITaH:

U=XE +2XE.

Wuku 3Heprud my 0HjgaH 0Hpra 3JeKTpOHJapHHHI, IPOTOHJIAPHHHT,
HeHTPOHJADHHHTI XapakKaTJaHHIIH 0HJaH V3apo TabCHP 3HePrHACHIND
(47-pacn).

Hukn 3Heprig :XUCMHEHHETD HCCHEJIHE X0JaTHHHEHT Taecudu. Mukn sgep-
rud Moaja xXoJgaTtura 0orauK. CHcTeMaHHHT HUKH 3HeprudcH V3rapHIIHHHA
AU apHEJam MyMEHH. Macanag, Kagnaiigap 0Hp :Kapa€éH HaTH:;KacHIa CH-
cremMa A ¥3 HIMEHR 0UTHPHD, TAIIKAPHAAaH () 3HePIrud WTaaH, IIVHIAN KHIH0
nactaadkH xXojgatnaH (1) ecvarra (2) Xonatura amMamani. TepMoEHMEBHH
TeHTJaMajlapia cHcTeMalaH akpajaraH 3Heprud Mycdar xXHcobJaaHca,
TepMoJHHaAMHKA TeHIJIaMaJlapHia cHCTeMaHHHT I0Trad HCCHEJHUTH Mycdar
xurcodaadaan. CcTeMaHHHT HUKH 3HEPTHACHHHUHT V3TapHIIHHEN KyHHUjarnda
HbogaTaiMHu3:

U,=U,+ Q- A, (1)
oyenaru U, ea U, — cucTeMaHuHT AacTaa0dku (1) pa cyarru (2) xoraTugaru

HYKH 3HepruacH. Arap HUKH 3Hepruanap aiupmacusu U, — U AU necax,
0VHAA TeHTIHK:

47-paem. Hurn smeprua

112



43-paem. Hurnp sHeprHAHEHETr VarapHIIH

AU = Q@ — A. (2)

By meHeauk sHepPeUAHU CAKIAHULL KOHYHUZA OUHOAH, UL KU FHEPZUAHUHL
J22apuulil ¥APAEHHUHZ 00PULL UHAUCAH MYCMAKUL, GarKam cucmemManuH?
dacmaabru éa cjHzzu xoaamu OUJLGH AQHUKJAAHAOU. JIeKUH 3HePZUAHUHZ
KaHyacu ull 6axcapulld YiyH cap@iranHzari, KaHYAcU UCCUKAUKKA QUIAHU-
UL HeapaéHHuHe Sopull ycyauza dozaux (48-pacm).

Huky sHepruigaHaH MO Ja:KapHIll opKAIH V3rapTHPHIO MYMEHRH (49-pacm).

JHTaInmHd. EVOrnga KHMeBEHH peaKIHAIapHH HCCHEKJIHE 3GdeKTH-
ra 00FIHEK 3HIOTEDMHE Ba 3K30TepMHEK Oel axpaTajHraHHMH3 MabJIVM.
Mopnamap VUVH HCCHEKJIHE a:kpaTajurad eéKH HCeCHKJIHK HTaiurad Kodn-
IHATIAPHHEN TaBcH(pIaligurad MHEKJopJap Kepak. sHapaeHHHHr GopHII
X0JIATUTa (OFINE MKKN KaTTaIWK KHDPHTHJITaH. yarapMac xamMaa Gopa-
IHraH peaKklHAHH HUYKH 3Heprud 0ijaH, varapMac docHMia 0opajuras pe-
AKNMNAHN — 3HTAInu4g 0unaH (H) udonamrasanu. CHcTeMaHHHAT 3HTAJINHACH
(rperk TuaugadH enthalpo — xKuszdupaman), TepMOAHHAMHK CHCTEeMAHHHT
X0JaTHHH Tapcu@aaigurad 3HTponud S (0V MHEJOPHH KelHHPOK KVPHO
YHKaMHI3), 00CHM p Ba HUKH 3Heprud [V 0uiaH J0FIHK:

H=U + pV,
ovHIarn V — cHCTeMaHHHT XasKMH.

49-pacem. JHAHCMEHEr HUKH 3HEePIHACHHHHT MaBJIVM 0HD HII
fasxapHIn 0PKATH VaTrapHIIH
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IHmMaanuAa — pjzeapmac documda UCCUKIUKKA QUIGHMUPUUL MUMKEUH
Oljn2aH 3HepPzUA.

KnMéna kynrHYA H300apHE :Kapaenaap (p = const) KVpunagu, HCCHEJINK
3 DeKTH CHCTEeMAaHHHT 3HTAINHACHHHHET Va3TapHIIH €KH ;KapacéHHHHT 3H-
TAJINMHAcH Ned aTagann.

Q, = AH,
AH = AU + pAV.

Iumarnuanuiz VJIY0E 0UPANUTH 3Heprud Kadu kL. YHHHD MHKJOPH
MOANa MHKJOPHra OpPOomOpnHOHAJ, IIVHHHT VUVH K4t * MoJap ' Ouiam
VgaHanH.

Ty 6mnnag, KHMEBHH peaknuaIap 0IIaH aTpod MYVXHT opacHjard HeCcHE-
JIUE AIMAIIHHHUINH 3HMAaJInug Oed atarani. JHTAINHAHM AHHE VJdaln
MYMEKHH 3Mac 0VJITaHInrd VUVH, aTpod MYXHTH XapopaTHHHHT VarapHIIH
(AH) onuHAaHM.

TepMoaEAMHE cHCTEMANA 3K30TepMHK Eapaes vuveE AH < 0, aggoTep-
MHEK ;KapaeH vuvH sca AH = 0.

KUMEEHNH peaKIUAHHHI JHTAINNACH KYpPCATHITaH TeHIJIAMAa mepmo-
kKuMEeull MmeHzaama Ied aTamani. JHTarnuAHEWHEr AH coHIN KHIMaTH
peaknuda TeHIJIaMAaNaH KelHWH BeprvijaH KelnH K/ 0uiIaH KVpcatuiaann
BEA TABCHPJIANIANHUTAH MOAJATADHHIHT 0ADYacHHHUHT CTeXHOMeTPHK Koaddn-
[IHeHTJIapH 3 hTHl0pra oJIHHAAH. TabcHpIAIIadurad Mo4JaTapHHIHT arperart
X0JATIapH HacTKH VHI TOMOHHTIa KABC HUHTa e3njaafi: (K) — KaTTuk, (k) —
KpHCcTALIH, (¢) — VYK, (r) — rascuMoH, (3) — apuTMa. Macanag, rasciMoH
Xo0JIaTga HE 0MIaH Cl_: TAhCHPJAINTaHIAa HKKH MoJabs razcuMoH HCl xocmn
0Viaani. PeaknMaHEHAT TepMOKHMEBHI €3HIHIITH:

H,(r) + ClL(r) = 2HCl(r), AH = —184,6 K.
lascumon H, 6mnas O, Tascupiaamragga xocua 6yaagurag H,O vu Typ-

JH arperar xoJatna 0VIHIOH MYMEHH, VHH 3HTAINHA KHHMATIAPHHHHT
VarapuImHIaH KVDPHII MYMKHH:
H/(r) + 1/20,(r) = 2H,0(c), AH = -285,8 xkiK;
H,(r) + 1/20,(r) = 2H,0(r), AH = —241,83 xiK.
PeaknuanapHEHAT TerHILIH 3HTAJIOHAIAPH XapopaT 01IaH 00CHMHHHT
craHgapt xoJjaarura OepuarasH (T = 298 K, p = 101,325k1la). JHTANONHA-
HUHT crmardapm xoaamu: AH,  ned 6enrmaagany, KYIHHEYA DaCTKH HHIEKC

éspunMmaiinm: AH.
JHTANMMHA MaHa 0vHEIall xmcodaganm:

AH’ =m-¢ - AT,
OyHJaru m — peareHTJIap MaccacH, ¢ — HCCHKJHEK curumu, AT (K) —
XapopaTiIapHHHT aliipMacH.

PeaknuaHUHT HCCHKINK 3¢ deKTH 0HIaH TVaIJIHII HCCHEJINTH Terniljad
JHTAINHAG 01IaH 0oFIHE:

Q = —AH".
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30-paem. Kamopumerp

PeaxnuaeEnHr HecHEIHE 20 deKTH (3HTAINRAIAD) Ta:kpHdaaap acocHja
agurJdaHanu. MecHKIUK 3ddekTHHE karopumemp 1ed aTalajirad Maxcyc
acdood 0mnax yaruananu (90-pacmM). Kumésuil peakuuanll pedzeHmMAAPHUHLZ
MAsAYM Mdaccacu OuaarH oaud Oopuaadu. AcdOo0HHHI HCCHEJIHK CHFHMH
MabsIVM 0VJIca, peaKn g HATHKACHA XapopaT VarapHin 0Viinda HCeCcHEJIHK
3 derT AHUEJIAHAH.

bapua mMopgamapHHMHI TV3HJIHII 3HTAJIOHACH MabJAVM. TY3HIHII 3H-
TAARNHACHHIHI HHcOHH IDKaJacH aHHEJIaHrad. by meana 0vViiHua oQguil
MOJJATAPHHHT TY3HJINMOI 3HTAJIOHACH HOJra TeHT.

Opnmii Mmogganapiad Myparkkad Mojajllap XocCHJI OVIragja 3Heprud
capdaaHaguras 0yjca, v MoJ4a 3HTAINHACH MycdaT, aKcHHYA arap HCCHEJIHK
axEpananurag oviaca MaEdmi 0vVaann. Mognanap TYSHIMIIHHHAT aAdCOTIIT
IHTAJNIMHACHHEN aHHEKJIAII MYMEHRH 3Mac, IIVHHHT YVUVH VJIapHHHT aliipMacH
AH dofinanagnnani. Basanuna sHTAINUAHAHT VPHATA PeakHAHWHT HCCHK-
IHE 3@derTH, MoAAaTapHUHD TV3HIHIN 3HTAINHACHHHUHT VPHHra XO0CHI
OVIHII HCCHEJIHTHAaH doligaragiiaani.

JHTAINHAJIAD IDKajgacHra 0Mp MO0Jb MoJgara MYBO(HE 3HTAIBNIHA
(k3K /noas) KupuTHIaau. Macanan, meran CH, yuye AH = —75 ki /Mos,
yraepon C 6unax sogopoana" H, 1 mons meraH xXocma OViaragga 79 kil
HCCHEKJIHE akpajanm.

Bunacuamn?

“OaTannus’ TepMHHEHEH A . Kamepanur-Omnec rakard sTras.

BupuKEMaTapHWUHET TV3HIHII 3HTAIODHACHHHHI allHpMacH KapacHHH
doMKapagurad xXapoparra Oorauy. IIIvHHHATD VUvH MasIVMOTHOMAaIapia
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CTAHNAPT IHTAMMHAHEHT EHiiMati (25 C xapopaTra 6MHO0AH) IKOPH HHIEKCH
(0) 0Vmanu. basanga TY3WIHIN 3HTAINMHATAPHHENHATD HacTKH HHAeKcHTA (f)
e3nnany (HHraHasda formation — TY3WIKMIOI). ¥ Hoall O0Viaca, CYEHHHI CTaH-
napT TY3HIHII 3HTAJIHACH:

&H?, = —2806 rik/Mons.

MasavMoTHOMATIAPAA MOAJANAPHHUHET TY3HIHII 3HTAIOUACHIAH 00IIKA
XaM HTAINHAIaAp, MacanaH 0Hp MoJb MOAJa €HTraHJa KaHUYa HCCHEJIHK
ASKDATUINHHHN KVpcaTaqurad cmaddapm EHulL 3HMAINnUACcU KelITHPUJITaH.
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Enmernili peaknudanap 0unaH GH3HK XoJHcalap Ha-
THIKACHA aKpalaqurad MOAJaIapHIHT AINHDPHUH 3HEpPIrH-
ACH HUYKH 3Heprud ned atamanu, [V xapdu 0MmaH 0enru-
JaHagH. ¥ HKHHeTHHK Ba IMOTeHINHAT 3HeprudAJapHHHT
HUFHHAHCcHOaH Hoopart. JHTannud (AH) — Varapmac 0o-
cHMIa HCCHEJIHKEKA allIaHTHPHII MYMKHH 0V.J1aH 3HepTrH4d.
Hecurgauk 0HIaH 3HTAJINNA KHHEMATJIAPHHHD HIIOpacH
KapaMa-EapIlfd. JHTAIIHAHWHT cTaHjapTt xXomxatm AH?,
TY3HIHII 3HTAINHACH &H’; ned DenrmiaaHani, 0OIIKA XaM
IHTAJIOHA TVPJAPH MABKY, MacajlaH eHHII 3HTAJINHACH.

IHEPrUAHWHI KaH4ad TypaapuHu Biunacus? SHepruanudr Bowka TypaapuHWHT opacuaa
"KMMEBWMIH™ 3HEPIVMAHWUHT YPHW KaHaan?
IHTANNMA AeraHi HUMa? YHUHT MUKW 3Hepruadad Qapkw Kanaan? Ixtannua bunax
pPeakUMAHUHI CCMKAMK 30deKTn {3apo Kanaan bofamnk?
SHmaanusd, cmaHdadpm 3HMaINUE, MoodanapHuH2 mMysuwiuLW 3HMannuacy, mModoa-
AAPHUHZ EHULI 3HMAANUACY TyWyHUYanapura Tabpud bepuHr.
PeakuwA HaTvxKacmia WCCUKIWK axpanaiumi KW HoTUIaanmMKn?

H,(2) + 1/20,(2) = H,0(c) + 285,8 10K
CUCTEMaHWHT 3HTAANWACK OPTaAUMK EKK KaMaAaMMKT SHTANMMUAHWUHT Y3rapuiLm Hu-
Mara TeHr?
Ywby peakumsanapaary 3HTAANKUA J3rapuiLMHWHT DEATMCUMHA aHWKNAHT:
a) KYMWUPHWUHT XaBsoaa EHWULLIW;
6) opraHM3mMaary rMoKO3aHUHI OKCUANaHWLLIK;
B) OXaKTOWHW EHAVMPWLL OPKaNK CYHANPWUAMEraH OXaK OlLL;
r) CyNb@aT KWCNOTaHWHT CYyBAa 3PULLMW;
A) My3natruunapaary CoOBYTTMUNapHUHSr (PpecH, ammuak, SO,) byrnaHuwm,
KyAnaary peakumanapHUHT Kaicu SUpK CTaHaapT 3HTANNMACK (p, T = const) ra3cumoH
BOAOPOA WOAWAHWHT TY3WAWULL 3HTanNWAcKra Tedr (24 KK/ mone)?

H.(2) + () = 2HI (g)

0,5H,(2) + 0,31,(2) = Hl(2)

Hi(z) = 0,5H,(2) + 0,51,(2)

Ty3unuw aHTannuanapu {g.H;E] HOMAaH KaTTa, HONAaH KMUMK, HoNra TeHr bupukmanap
Bopmu? Muconnap KenTMpWUHT.



Ne1-AMAJIHH HIIT
HefiTpaaaaHuUI peakKlIHACHHHHAT HECHKINE 3 eRTHHH aHHKJIANI

Pearturaap: 1M — 1vas éxn HUTpaT Kucaota ea 1M — NaOH exu KOH
APHUTMAIAPH.

Acbdod-veryHAJIap: 001 KAJTOPHMETD.

Onnuil gkadopuMerp XaskmH 250—300 ma ramigH Ba xXa:EMmo 100 ma
HYKH cTakadnad udopar. IIVkakgad Tafiépiaadrad THKHH, mgatacu 0,1'C-ra
DVIHHTaH TepMOMETp, HUKH CTAKAaH HCCHKJINE a KpPaTHIIHHENA KaMalTHpHII
VUVH THEMHHHHT VCTHra KoHIaImTHpHIANH.

Xaedceuszaue Texauraeu. Mentrig acdodnapi, KUCI0TATIAD Ba HIIKOPJIap
DHJIaH HILJIall KoHJaJlapHHH CaKJIAIL.

HurHuHEr 00 pHIIH

1. KamopuMeTpHHHT HYKH cTakaHuHHU 0,1 r-ravya aHUKIWK OHIaH (m,)
Vaual, vHra vidaradnad (0mopeTka) 25 M KHCI0TA 3pHTMACHHH KVHHO,
VHH KaHTalaH KalopHMeTpra :KoHJamTHpPpHHEr. bomika ctarkadra 25 MI
HINKOP PHTMACHHH KVIHHT.

2. Kucaora sputMacuEHHr xXapopatHHH 0,1 C-rava aEHEIHK OMIaH
viauadar. MmKopHHET XapopaTHHHE VIdaMaca XxaM o0vViaanm, cadadl KHciIoTa
DHIaH HIOKOP 3PpHTMAJAPHHHHI HEEKajJacH XaM O0Hp XoHaja caKJjaHras.
Euciora spuTMacHiaH TepMOMETPHH UHEAPMAa TVpHd KHcJIoTara axTHeTJIHK
DHJIaH HIOKOP 3PHTMACHHH KVHHHI. ApalalMaHH Axmimiaad TepMoMeTp
01IaH apaTallTHPHHAT. XAPOPATHHUHT V3rapuIIiHNA KY3aTHHT. XaAPDOPATHHHAT
KVTapHIMINIH TVXITarad naiTia 3pHTMaHHHT IDKOPH XaApopaTHHH OeJIrHIaHT.

3. JpHTMa X0HA XapopaTHrada COBHraHja KaJdopHMeTpHHHI HUYKH CTa-
KaHWHH 3puTMacu duaad dupra 0,1 r-rava agugiaugna yiodadr (m,).

Kvzatuin pa Xueo0 JalllHH €3HII HAMYHACH
MYKH CTAKAHHITHT MACcCacH — M, T'; KHCI0TA IPUTMACHHUHT XaKMH V. MT;

HIIKOD 3PHUTMACHHHMHT Xa:XKMH — V. MJ; KHCIOTAHMHI KOHIleHTpaluda-
CH — ¢, MOJb/JI; MINKOPHUHT KOHIEHTPAIUACH — ¢_ MOJb/JI Ba JacTIalKH
xapopar — £, C; cyarrn xapopar — ¢, C; apuTMacH 60p HYKH CTAKAHHNHT

MaccacH — i, T.
1. HefiTpaniagnin peakNHACHHAEHT HATH:KACHIA X0CILI 0V Irad HCCHEJIHE
3PHTMAHN KHU3JHUpHINra capdija”Haju: ¢ = ¢ - m (¢, — t,). JPHTMAHUHT
HCCHEJHUE CHFHMH (¢) CVBHHHI HCCHEJHE CHFUMHra, AbHH 0Hpra TeHT.
FamtopuMeTpHH KH3JHPHII VUVH KeTraH HCCHEJIHEKHH XHco0JIaMaliMH3.

2. JPUTMAHHHT MACCACHHH: m = m, — m, GopMyIacH eplaMHuja aHHK-
JIaiiMIua.

3. 20 ma 1M sputTManari MmoanagsuHar Mugjopu 0,025 Mmoan. Peaxknu-
AHUHT HCCHKJINE 3¢ dekTH 1 Moask Mogjara xmcodragnand, KEaAT eKH K
(1 kran = = 4,184 ki) ymuagann. [emaxr, @ = ¢/0,025 (kxan/mMois).

4. BbHp acocal KHCIOTAHHHT HEHTPALIAHNUII pPeaKINHACHHHHT HCCHEJIHK
3 eKTHHH XHUCODIaHT.

a
F
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Casonnap Ba TONWMPUKAAP

1. Kumésull peakyuaHuH2 3HMAINUACY TyWwyHYacura Tabpud SepuHr.

2. KMMEBWMA peakUMAHWHT TYIKMK Ba KUCKapTUPWUAraH MOH TEHTNaMaCHHK TY3WHT. Tadkpw-
Baga aHWKNAHraH MCCUKNMK 3DOEKTUHUHT KMAMATUHKM E3MHT. PeakMAHWMHT 3HTAANWACK
Bunan nccKank 3OOeKTuHK KMAMaTnapy Mwopanapw Kasiam?

3. KMMEBWMA peakUMAHWHI MCCUKNWK 3OOEKTUHWHT FAuos Bupnuri KaHaan?

29-§. 'ECC KOH¥YHH BA ¥YHHHI' HATHREAJIAPH

ByryHru gapcaa: bapua 0HpUKMAaTapHH 000 MoJJalapHH pe-
aKTOpIa apanamTHpHD oJIHII MVMEKHH aMac. Ma-
* [ecc KOHYHWUHWHI DU3KK CH O 1% =
MABHOCUHM TYLLYHAMIS camaH, rmokosann C H O TyrpunaH-TVFPH VIUle-
Ba YHWHT KMMEBKIA peak- pod, KHCJIA0ODOO BEa BOOODPOOHH TE_’LEH[}JIE_D]TH[}HEI
LIMANSPHWHE 3HTANNWACKM-  QJIMII MVMEHH 3Mac. ¥ — THPHK Xy:Kalipamapia
HiA xucobnalwaa ¢oiaa-  GuoxmMEBWi KapasHIAp HATHIKACHIA XOCHI
NAHWLLIHK Jprasamuz, o
0VIagurad Moja.
bvanan xoxatga 'ecc KOEVHHHHHT €piaMura
Tasaxu4 cyanap CYAHAMH3, KHMEBHII peaRIHAHHHT HeCHETHE (-
(peRTH VHHHT 00pHIIHTA 00FIHE 3Mac, MaxevJaoT
0HJaH peareHTJAPHHHI JHepreTHE Xo0JaTJapH-

* [ecc KoHyHM

* SHTanbnNus HHHT afiHpMacH 0HJIaH aHHRJaHanu. ['ecc Ko-
* Viccmiknnk spoekTi HYHMHH MHCOJ épjaMHia TYIOYHH0 KVpaillnk.

KapfoHaT agrunpua rasyuHHA vIJIlepo] 0MIaH KIHIC-
JIOpoANaH HEKEKH VCVJja oJIHII MYMEHH (53-pacM):
1) yriaepodHH KEHCI0OPOAHHHT OPTHE MHKJOPHIA €HIJHPHII 0PKAIH 0Hp
focKMUga OJIIIII;
2) onquana" vraepon Il oxcHauHEH oaud, VHAAH KelHHH VHH €HAHpHO,
I5HH HKKH 0oCKHYa OJIHII.
T'ecc KoEVHEHHTA MYBOHE:

AH, = AH, + AH..
Tecec KoOHVHHAAH VU MYXHM HATHKA YHKAH.

1-namuxca. PeaklIlHAHHHT 3HTAJIbNIHACH MaxcVJ0T 0HJIAH peareHTJIap-
HHHT TYIHJIHII JHTAJNMHAJIAPHHHHAT alifHpMacHra TeHT:

ﬂHP = ZﬂHf(MH}iEFJIGT} - ZﬂHf{peaL:l

33-paem. YIIepoOEHHr KapOoHAT SaHTHADHI TAa3HTa SHIAHHAII YHIMACH
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Arap pearnud TeHIJIaMAacCHHH VMVMHI KVpHHHINOA €3aqdrag ovicaw:

aA + bB = ¢C + dD.

YHIOa
AH, = cAH(C) + dAH /D) — abH (A) — bAH/(B).

IN'ecc KoEVHHHHHr 0HpHHUYUHN HaTH;KacHra acocjJaHHd, IIHNK03aHHHT
CcTaHAapT TY3MJIHII HCCHKJWUTHHHM VHHHD €HHII 3HTAINHACH O0VHNYa
XHco0Jal MYMKHH:

C.H,.0, + 60, = 6C0.T + 6H,0
AH®(C,H,,0,) = 6AHY(CO,) + 6AH (H,0) — AH®; (H'(0,) = 0.)

2-namuxca. PeakIHAHWHT 3HTAINKWACH pearesT/Iap 0HIaH Maxe VIO THHHT
EHHII 3HTAJINHATAPHHHHAT allHpMacHTa TeHT:

M= ZﬂHf{pear.} - Z&.Hf[ma:{c},
aA + bB = ¢C + dD
peaxnuacy yuyH AH = aAH __ (A)+bAH _ (B)-cAH _ (C) - dAH

MAaNT

(D).

3-namuxa. PeaRlIHAHHHT TePMOKHMEEWH TeHIJIaMacHHH KVIIHIITA,
alHpHIITa, KYIIAHTHPHINTA Ba 0 yaHINra 0yiaagu, peaklida KauTap 0yvamaca
XaM TeHIJIaMaHH VHTIaH Yanra Kapad €3 MyMEHH. BPHpHKMagn TVFpHIaH
TVFPH 040HI MoOJalapiaH oJHIOI MYMEHH 0VIMAaras xXoJLIapia eKH vJap
eEMAalingurag 0vica, v Xoana ['ecc KOHVHHHHHAT VIOV VUHHYHA HATH:XKacHra
acocJaHHII MyMENH. MacajgaH, KaadplOHHA cVAb(QATHH KaJopHMeTpaa Kajlb-
NHiiHNA, KHCJOPOJHH Ba OJTHHIVIVPTHH TYFPHIOAH-TYFPH apaaamITHpHO
OJIHII MYMEHNH 3Mac. byHaali Xoaga keTMa-KeT 0HpHIaH KelinH 0HUpH dopann-
rag TVPT peaKNNAHH aMajra oImupud, VIapHHHET HCCHKIHK 3@ deKTIapiHEA
vadannu (27-:xanean). Kadesnuil cvandaTHHETD 00HH Mo4dalapiad TV3H-
JIHIN 3HTAINHACH 0JIH0 O0pHAraH TVPT peaKIHAHHHT 3HTAINHAIApHHHUHT
HUFHHAHCHUTA TeHT 0VIanH.

2T-madsan

lece KOHYHHHT YUHHYH HATHEACHTA MYEO(HE pearuud
TEHTJIAMAJAPH 0HIAH 3HTAIMHAJTAPHHE KVIIHIIT

Nt Peaknma TeHrmamManapHn AH L

1 Ca +1/20, = Cal AR,

2 S +0,=850, AH,

3 50, +1/20, = SO, AH

4 Ca0 + 50, = CaS0, AH,

3 Ca +5 + 20, = Cab0, AH = AH +AH +AH. + AH,
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"Abagwnii gBuratenHu” acamokum bfnrad ogamnapHuHr DKUpun xXuHL Wx-
Tupoumnck |l bxackapa 3gn. Y TMHMaR rorypub Typcam, 3Heprud Xam y3ayKcus
naao 6y nub Typaaw aeb Yiinagw.

T'ecc KoEVHEIAH Qoliganadnd xucobaamiap vuvH 28-:xaneaiia OepHiIran
KaTTalnkJapiaH Goigatagnaani:

28-madean

Baszn 6up MoagagapHHHT TepMoIHHAMHEE HOHCTAHTAJIAPH
Al O,(xp) |-1676,0 (50,9 -1582,0 (Cr,0,(xp) |—1140,6 281.0 —-1059,0
EaO{zp) —558,1 70,3 —528,4 |CuO(xp) |-162,0 42.6 -120.4
BeO(xp) —-598.,0 14,1 -581,6 |CuCl,(c) |-227.,6 210.,9 —2446
BeCO (xp) [-982,0 67,3 —-944.8 |H,O(c) —285,8 70,08 -237,3
C(rpaduT) 3,7 H,O(r) —-241.8 188.,7 —-228,6
Cl,(r) 222.9 H,50,(c) |-814,2 156,90 -690,3
Cal(xp) —635.5 29,7 -604,2 |HCl(c) -166,9 56,5 -131,2
CaH, (xp) |—-188.7 42.0 -149.8 |HCl(r) -01.8 186,7 -04 8
CaCO (xp) [-1206,9 (92,9 —1128,8 |H,5(r) -21,0 205,6 -33,8
0.(r) 205,0 H, 130.5
Ca(0H), —936.6 76,1 —896.8 |[NH.\(r) —46,2 192.5 -16,7
CH, -74,9 186,2 -50,8 NO 90,3 210.6 86.6
CH, 52,3 219.4 68,1 NO, 33,0 240,5 51,5
CH, —89.,7 229.,5 —32,9 NH Cl(xp) |-314,2 04,5 -203,2
C.H.(c) 82,9 269,2 129,7 P,O.(xp) |-1492 114.5 —-1348,8
C.H, 226,8 200,38 209,2 50.(c) —-4390.,0 122,1 -363,1
C,H (r) —-103,85 |[269,0 = Fe 27,2
CH,O0H(e) |- 126.,8 - FeO(rp) |—264,8 60,7 —244.3
C,H.OH(r) [-235,3 = - Fe.,O0,xp) |-1117,1 146.2 —-1014,2
cO —-110,5 197.5 —137,1 |Fe,0.(xp) |—822,2 §0.9 —740,3
CO, —-393.5 213.6 -394.3 | Ti(zp) 30,6
CS5,(r) 115.3 = = Ti0 (xp) |—943,9 50,3 —8388.6

120



A apaéHHHHHI 3HTAJIROIHACHHH TVFpHIAH- TVFPH XH-
codall onMaraH Xoaga VHH 'ecc KoHVHNIra 0HHOAH éHAKH
yoya 6nmaH xucodIaHuaagf.

A

[ecc KoHyHW DMAaH YHUHT HaTVKanapuHn Tabpuduiadr. [ecc KOHYHW HaTVXKaNapUHWHT

KIMMELZ amManid axaMmATH KaHaam?

KUMEBMI peakUMAHWHT IHTAANMWACK KaH4al aHuKnaHaam?

. Tifpwv Ba EHaku yoyn DMnaH amanra owaamrad KMMEBWIA peakUMANApHWHI IHTaNMnA-
CHHKM XMCODAAWHWHT YMYMKUA UN3MaCHHW KYPCaTHHT.
Kpwuctann ontuHryryptHuHr asoT (1) okcnam Bunad N,O HnM peakumACHHWUHT Tep-
MOKMMEBWIA TeHrAamacKHW Ty3uHr. 16 1 onTUHIYrypT éHradga 66,9 oK nccnknmk
axpanagn. MaxcynoTHUHI XapopaTty peareHTAapHUHT Xapoparuraua (298 K) nacasaw.

30-§. “I'ECC KOHYHH BA YHHHI  HATHERAJAPH”
MAB3YCHIA MACAJAJAP EYHII

I'ecc xoEYHUHEH Qolifantadnd MacadaIap eUHIl HaMVHAIAPHHEHA KapaiiMiua,

1-macamna. I'azcumor vriaepon (IV) oECHIMHHHTD TY3HIHII HCCHEJINTHA
ﬂ.H*; = —393,9 K/K/M0IE, TEDMOKHMEEHH TeHIVIaMACH JepHarad. A30THHHT
N,(r) xocua 0VIHIT HCCHKIUIHHE XHCOo0Iall Kepak:

C(rpadmr) + 2N,0(r) = CO,(r) + 2N,(r) AHY= -55T,5 &¥K. (1)

Eyumu: 1. HoMa®savM KaTTalHKHH x O0MaaH Oearuagad, ogaui Moana-
gdapiad N O TV3HIHIIHHHUHT TePpMOKHMEBHMIH TeHIJIAMACH e3aMH3:

N,(r) + 1/20,(r) = N,O(r) AH®= x xiK. (2)

IMyveu"arger, ogquil MmogganapHIar CO () TV3HIHIIHEUHAT TepMOKEHME-
BHII TeHIJIaMAaCHHH e3aMH3:

C (rpagut) + O,(r) = CO, (1) i't.I—j:'?: = —393,5 k. (3)

(2)- Ba (3)-TeHrnamanapiad (1)-TeHrnmaMaHHl oJIHII MYMKHH. ¥ HHHT VUVH
(2)-TeHrJIaMaHH HEKHra EVoalTHpHd, KVOalTvBuUMHHN (3)-TeHrIaMagaH
aliupamis. Hatu:xana:

C(rpadur) + 2N,0(r) = CO,(r) + 2N (r)
_“\H?r = —-007,9 Kikk = (—393,5 — 2x). byHaas x = 82,0 ki /Moas.
Adiasoou: 62,0 xiK,/MoIs.

2-Macana. bepuiarag peaxnuda TeHrIaMaaapHHEH doliganaHnd, TeMHp
(II) oxcHAMHH BoJopod OHJIaH KAaHTapHIO peaklNHACHHHIHI HCCHEJIHE 3¢-
beKTHHEN XHCco0JIAHT.

Temup (II) oxcuguan FeO(r) reogopon 0MIaH KaHTapHII peakKOHACH:

FeO(x) + H,(r) — Fe(x) + H,0(r)
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Kyiinnaru peaknuaiapaad doigamtanaMua:
FeO(k) + CO(r) — Fe (x)+CO,(r); AH, = -13,19 x]x.

1

CO + 2 0, — CO,; AH, = —283 Kk
H, + ;0, > H0; AH, = —241,83 xIK.
Euumu:
AH = -13,19 xiK; a) FeO(x) + CO(r) — Fe(x) + CO,(r)
AH, = —283 Kik; 0) CO(r) + %GE{P] — CO,(r)
: 1
AH, = —241,83 xiK; B) H,(1r) + EGE{P} — H,0O(c)
L"*-H4 =7 r) FeO(r) + H,(r) — Fe(x) + H,O(c)
6-HH TONHII VUVH XHcodagaml ¢GopMyJIaCHHH Ty3aMH3:
e =a+ 6 — a.

Kyiimgarn peaknud TeHrJaMalapHH OHpHETHPHO, Temup (II) oxkcuaun-
HHUHT KaHTapUIHINMHHHET VMYMHAH TeHIJIaMACHHH TY3aMH3:

6 = FeO(x) + CO(r) + H,(r) + 30,(r) - CO(r) — 5 0,(r) —
— Fe(x) + CO,(r) + H,0(c) — CO,(r)

“¥Vxmam mMoagarap” KHCKAPTHDaMH3:

6 = FeO(x) + £O(r) + H,(r) + o) - CO(r) —50,(r)
— Fe(x) + CO(r) + H,0(r) - CO(1)
Kucrkaprupraggas KeHHHTH TeHIJIaMa:
FeO(r) + H,(r) — Fe(x) + H,O(c)
AH,=-13,19 — 241,84 + 283 = 27,98 riK.
FeO(x) + H,(r) — Fe(x) + H,O(r); AH, = 27,98 Kk
Haesobu: AH, = 27,98 KiK.

3-macaxa. Ransnui ruapoxcugusauar Ca(OH), () TysHIHID HCCHE-
auruHn Xxucobmanr: Ca(x) + 0.(r) + H.(r) — Ca(OH).(x). YHHHT yuyvH
KvHHJarid peaxnng TeHrIaMajaapiaH doligalaHaMH3:

Ca(x) + 50,(r) — CaO(x); AH, = 633,6 xIK;

H,(r) + 30,(r) — H,0(c); AH, = 285,84 x3K;
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CaO(r) + H,O(c) — Ca(OH),(x); AH, = —65,06 gk
Euumu:
AH = -633,6 KiK; a) Ca(r) + %ﬂg{r} — Ca0(x)

AH = -283,84 kik; 0) H,(r) + %GE{T‘] — H,O(c)

=

AH, = —65, 06 xi; 8) CaO(x) + H,O(c) — Ca(OH),(x)

3

AH, =? r) Ca(x) + O,(r) + H,(r) —Ca(OH),(x)

4
B-HI TOIIHINI VUVH Xucodaam GopMyJIacHHHE TY3aMH3:
e=a+6— 2
Kyiifaru peaknusa TeHIJIaMaJapHH OHPHETHPHO, OAJHIl MogazapiaH
KaJabI Wil THAPOKCHANHA OJIMII YUYVH YMYMHAIH TeHrJIaMa TY3aMua:
Ca(k) + 5 0,(r) + H,(r) + ;0,(r) + CaO(x) + H,0(c) —
— CaO(x) + H,0(c) + Ca(0H),(x)

“Vxmam Monnanap” KHCKAPTHPAMHS:

Ca(x) + 30,(r) + Hy(r) + 30,(r) + CaO(x) + H0(c) —

— Ca0_, + H0, + Ca(0H),

HHCH,ELP THPpIaHOaH KelHHI'd TeHIJIaMa:
Ca(x) + O, (r) + H,(r) — Ca(0H),(x)
AH,K = -633,6 — 285,84 — 65,06 = —984,5 xIK;
Ca(x) + 0,(r) + H,(r) — Ca(0OH),(x); AH, = —984,5 xIK.
Atasobu: AH, = —984,5 xik.
4 macaJa. PEE.HHI’IH.HHPHI’IHI‘ CTAHAADPT IHTAJINHACHHA XHMCcoDdIAHT:
a) C,H (r) + 7/20,(r) = 2CO,(r) + 3H,0(r)
6) C,H.(c) + 15/20,(r) = 6CO,(r) + 3H,0(c)

Euumu:

MasaymoTHOMa O¥Viinua moananapausr: C,H (r), C_H_ (c), H,O(r), H,O(c)
ea CO,(r) Xocun OVIHINHHHHET CTAHAAPT IHTAINHAIAPHra MYBOQHE XoJga
-89,7, —-82,9, —-241,8, —285,8 Ba —393,5 kilk/Mons. Ogauii MoagalapHHHET
X0CHJ OVIHINHHHHET CTAHAAPT 3HTAJINHAJIAPH Hoara TeHr. AH® xucobmam
vuvH ['ecc KOHVHHHHHT HaTH:RKadapHiiaH Kelld YHKKAH TeHrIaManas Qoli-
nalaHaMIMa:

AHP = YAH®,  — SAH®

(acaxe.l (Faent-)
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Bce y

a) PeaKnlMAHKWHAT CTAHAAPT IHTAJINHACHHNA XHCODIalIMH3:
AH®, = 2AH(CO,(r)) + 3AH*(H,0(r)) — AHY(C,H,(r)) =
=[2 - (—393,3) + 3(—241,8) — (—89,7) = 1423 kik;
0) PeaknHaHHAT cTAHOApPT HTAINHACHHEHN XHcodIaliMH3:
AH®, = 6AH'(CO,(r)) + 3AH'(H,0(r)) — AH*(C,H,(r)) =
= [6 + (—393,3) + 3(—241,3) —82,9 = 3301,3 xik.

Hasodu: a) 1423 gik; 6) 3301,3 gik.

5-maeana. PeaknuaHEUHAT cTaHAapT sETaInugcuEd AH?  xmcodaaiMma:

x93

a) 2Li(g) + 2H,0(c) = 2Li"(apT.) + 20H (3pT.) + H, (1)
6) 2Na(x) + 2H,0(c) = 2Na(apT.) + 20H (3pT.) + H, (1)

Li"(a3pt.). Na'(3pt.) Ba OH (3pT.) Xocua OVIMIONHWHT CTAHOADPT 3HTAJ-
nuanapH Moc Xoaga: —278,95, —239,7 pa —228,9 ki /Mo,

Euumi:
MacanraHHHr mapTH Ba Mab®JIVMOTAAp OVHHUA Moggalap XOCHI
OVIMINMUHWHAT CTAHIADPT 3HTAIOHAIADH:

AH'(H,O(c)) = —285,8 i/ Mois;
AH*(LiapT.) = —278,5 kK /Mo0JIs;
AH®(Na apt.) = —239,7 i/ M0IE;
AH*(OH apT.) = —228,9 &, /M0IB;
AH(H,(r)) = 0 x3K/Moas.

AH" xucobaam vuvH I'ecc KOHVHHHHMHT HaTH;KalapHiaH KelHd 4dHEA-
IHTaH TeHrJIaMaHH KVLIaiMH3:

AH® = ) AH® — Y AH®
a) PeaknMaHMHT CTAHIADPT SHTAINHACHHN XHCodIaiMua:
AH? = [2AH"(Li™apr.) + 2AH*(OH 3p1.)] — 2AH(H,0(c)) =
= [2(-278,5) + 2(—228,9) — 2(—285,8) = —443,2 xiK;

(maxe.| (e .|

0) PeaKnMAHMHT CTAHOAPT HTAJINMHACHHEN XHcodIaiMHu3:

AR = [2AH*(Na™»pt.) + 3AH*(OH apt.) — 2AH"(H,0(c)) =
= [2(=239,7) + 2(-228,9) — 2(-285,8) =—-365,6 .

HArasodu: a) —443,2 xiK; 0) —365,6 K.

6-Macana. GI}I‘E_HIIBM,II,E_PH TIIHKO3a allTaHHITHHAHT CTaH] apT 2HTAJITHA-

cuEd AH, . XHco0naiiMua:
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a) C,H, 0 (x) = 2C,H,0H(c) + CO,(r)
6) C,H,,0.(x) + 0,(r) = 6CO,(r) + 6H,0(c)

PeaxnuanapHUHr Kalicu 0HPH OpraHM3MHH KVII MHEKIOPIATH 3HepPrus
0IUIaH TabMHHIaigm?

Fuumu:
Ma®aIyMOoTHOMA MABAVMOTIAPH 0VIHUA peakKlHara KHpHIDAJHUTAH MOJ-
NaIapHUHT CTAHAAPT 3HTAINHAIAPH MVEBOQHE XoJna:

H(C.H,,0.(x)) = -1273,0 xiK/Moxs;
H"{CEHéﬂH{c}] = —-27T7,6 rikl/Moas;
H'(H,O(c)) = —285,8 xiK/Moas;
H*(CO,(r)) = —393,5 xiK/Moms.

Onnuil MoOJaTapHHHD Xo0CHJI OVIHIMIHHHHTD CcTAHOapT 3HTAIODHAIADH
HOJITa TeHT.

AH® xucobaam vuyvH ['ecc KOHVHHHHEHT HATHKATADUIAH Kelnl YNKKaH
TeHrJIaManaH goiigalaHamMus:

AH" = ) AH® — Zﬂﬂﬂ@m_;

a) peakIHAHHUHT CTAHAAPT HTAIMHACHHNE XHCo01aiiMIM3:
AH = 2AH"(CO,) + 2AH"(C,H,OH) - AH*(C.H,,) =
= 2(-393,5) + 2(-277,6) — (-1273,0) = -69,2 xiK;

0) peaKNHAHUHT CTAHAADT 3HTAJNIHACHHNE XHcobIaiiMus:

AH? = 6AH*(CO,) + 6AH"(H,0) — AH*(C,H,,0,) =
= 6(—393,5) + 6(—285,8) — (-1273,0) =-2802,8 ri¥.

(0) pearumdcH (a) peaKOHACHIa KaparaHja OpraHH3aMHH KVIDOK
MHKJOpIard sHeprud 0MIad TabMHHEIAi M.

Haesoou: a) —69,2 gil; 0) —23802,8 K.

Caraxe. |

9 * 1. MabaymoTHOMaZarM MabaymoTAapaaH doiaananmb, peakUMAHWMHE CTaHAAPT Xonataaru
& UCCHKNMK 3thderTHn Xxucobnanr:
~ CH,(r) + Cl,(r) = CH,CI(r) + III—iCI{r}
2. Onmoc Brunad rpadUTHUHT EHMLL MCCUKANT MYBOGDUKK Xonaa —395,7 1K, —393,77 oK,
[paduTaaH OAMOCHWMHT XOCcKun BYAMWL MCCUKAMTMHK XcobnaHr.
»3. MabnymMoTHOMaarn MablyMOTAapAaH GoRAaNaHnb, peakUMAHWHT CTaHAAPT XoNataarm
NCCHKAMK 3D derkTMHM Xxucobnanr:
CaC,(r)+ 2H,0(c) = Ca(OH),(k)+ C,H,(r)
4, MabnyMOTHOMaar MablyMOTAapAaH GoRaanaHnb, peakuMAHWHT CTaHAapT XoNataart
MCCUKNWEK 3hdekTuHK Xxucobnanr:
Fe,0,(k) + 3CO(r) = 2Fe(k) + 3CO,(r)
5. bepuarad peakunanap yuyH Xaxm %aprqa pop, xapopart 25°C 6iinran xonatgary Ty3uanL
MCCHKIMTHK Xucobnanr.
a) H,(r) + 1/20,(r) = H,0(r), AHS = -242 2K;
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=10.

6) 1/2N,(r) + 3/2H,(r)=NH,(r), AH? = —46,2 KX;
B) 1/2H,{r) + 1/2F (f)= HF(r), AH? = -268,8 10K

3

r) 1/2N,(r) + O,(r) = NO,(r), AH = 33,87 KK

. Ounk navwaa 1000 K bopaauran CaCO, (k) = CaO(k) + CO,(r) peakUMACUHWHT CTaHAapT

3HTannuAcK 169 K. bepwaran Xxapopataa nekuH Enuk mavwaa Hopaaurad ywby
pPeakuUMAHMHT MCCHUEAMIA KaHua?!

. bepuarad mabvnymotnapra acocnanund, T = 298 K 6faranaarn N,O.(r) Tysmanw

IHTANNWUACKHKA XA cobnanr:

2NO(r) + O,(r) = 2NO,(r), AH? = —114,2 KK;
4NO,(r) + O,{r) = 2N,0,(n), AHC = —110,2 KK;

2

N,(r) + O,(r) = 2NO(r), AH? = 182,6 KK.

. bepunran mavnymotnapra acocnanmbd, T = 298 K 6fnranaarn anbopartmur B H (1)

T},-"EI-"IIIHLH SHTANMAACIMHK KHCDEIIIHHT:
B,H(r) + 30,(r) = B,O,(K) + 3H,0(r), AH? = —2035,6 KK;

2B(k) + 3/2 O,(r) = B,O,(k), AH? = —1273,5 ©X;
H,(r) + 1/2 O,(r) = H,O(r), AH? = —241,8 XK.

. bepwaran mabnymotnapra acocnanmd, T = 298 K 6fnrangarv oaamii MmoannanapaaH

PYX CyAbQaTUHUHT TY3UAWLL MCCUIJTMTMHK XucobnaHr:
ZnS(K)= Zn(k) + S(1), AHS = 200,5 KX

27nS(K) + 30,(r) = 2ZnO(K) + 2S0,(r), AHE = —893,5 KK;
250,(r) + O,(r) = 250,(r), AH? = —198,2 KK;

ZnSO,(K)= ZnO(K) + SO,(r), AH? = 235,0 K.
1] E'llD,ﬂ,DpC?,El, NEPOKCUAMHMHI NapdanaHWil PEakKUMACHMHWHTL UM3MaCK EFE'I:]HJ'IFEIH a
2(H-0-0-H) — 2(H-O-H) + 0=0

Haasanaa DoFnaHWLLIHK y3MWra capd®naHrad 3Heprua Kypcatuarad

bofaaHuL BoFaaHULLIHK Y3WLL SHEPTMACK/ICK
H-O 464
o0 146
0=0 498

A. PeareHtnapgarv Dapua OoffaHWULLIADHM Y3MLL YUYH KEPaK 3HepruaHM xucobnaHr.
. Maidgo biaran aHrm BofnaHWLAap HaTuxacuaa maxcynot xocun bjnaw. Peakuma
NABOMMAA aXpanajurad 3HepruaHKn Xxucobnaxr.

B. PeakumaHuHr nccuknmk 3o dekTuHM XucobnaHr.

I. Peakuma 3K30TEPMUKMK EKM 3HAOTEPMUKMM?

2) KyAnaarn peakumaHuHr umsmack 6yirua 1-TonwmMpuKHWHN 3-8 NyHKTAapy 6FAnua
Xucobnap HprusuHr

2(H-H) + O = O = 2(H-O-H)



31-§. JHTPOIIHNA

EnMerni peaknMAIapHHEHAT 00PHIIH MYMEHNH- ByryHru gapcaa:
JIUTMHNA aHUKJIAII VUVH sHMAANUA TYIIVHYACHJaH

£ * JHTPOMUWA CUCTEMAHMHT
@]{)Hﬂ ajJlaHaMH3. AMMO PHGTE}_{!H BE[TE_JHIHHEHE[HHI‘ TAaPTUBCMCANK DYHKLMACH
VaTapHIIIA Xap KaHOaH EHMeBHHN peakIOHAHIIHT IKAHAUITMHK TYLWYHaMK3
Va-Vaunag 0opHIIMHH TaBcHdIaligurag AroHa Ba MabAyMOTHOMA
mapaMeTp 3Mac, cabadl KVOrHHa 3HI0TepMHE Aapaknapura BUHOaH yHM

v v e ncobnalHn YpraHamms.,
dapaéuaap Va-Vsmoax 6Gopagu. BveEm Oamsu . yp

TyanapHUHT (Macazad, NH NO, exku NaHCO,) cye-

na 3pud, 3pUTMACHHEHT COBHINY 01i1aH Jopaqiran .
Xoauca 01aaH TaspudIan MyYMKHH. Sappadasiap- Tam cyanap
HHHT TapTHOJIH X0JIaTiaH TapTHiCH3 XoJaaTra Va-
VaHJaH VTHII IMEKOHHATHHN aHHKJIAIHTad gHa
pHup darTop XHcodra oJHMHHUINH Kepak. MacasaH,
al-pacMpgaru raz 0HIaH TVIOHPHITAH HIHIITA
3BTHOOD Oepallllk.

Iumponua (S) — cucmemManunz mapmubcusauzUHU mascugaailousaun
mepmModUHAMUK QUHKEUUA.

Iumponua (S xXapdu Omman OexruinaHaju) — (rpekx. entropia —
Oypuaull, AllaaHuul) TepMOAHHAMIK CHCTEMAHHMHT XoJaT dyHEnuAcH, AS
Jzzapulul MYBO3aHAT JKapaeHHNa cHcTeMara RTHIaQHUTaH eKH asKpanaqirad
HCCHKJIHK MHKJOPHHHHT TepMOoJHHaAMHK Xapopartra (7T) HHcdaTHUra TeHT.

JHTponuA TYIOVHYacH QHU3NKa, KIIMe, 011oJ0rHd Ba axdopoT HazapHudacHia
KeHr doligaTagani.

JHTpOIHA TVIIVHUYacHHH factiaad 1865 Hnau Hemuc onuMHa P.Kiaszuyce
KUPHUTAH. ¥ JHTPONNA VITapHIIHHHN KalTap sKapaeHIap VUVH VMVMHHA
HCCCHEJINE MHKA0PH VarapumuHEMHAT AQ adcoanT TeMoepaTypara HucdaTu
01JIaH uogaIanm.

* SHTpONWA
» “TapTubcus jnuos”

AQ
=

bepuarag TeHrIHEK 3HTPONHAHH
aMac, VHHHT V3TrapHUIIHHNA KVpcaTani.
Y H30TepMHE :¥apaeHigapra (T =
= const) gKvanaguiaagu. Macanan,
APHIN 3HTPONHMACHHHHT VarapHIIH
3PHUII HCCHEJIHUTHUTA (3HTAJINHA) TeHTr.

'.iH:lpzn:
AS o = ==

Bp I

Rafitap :xapaéHaap VUVH 3HTPOIHA
AQ
Varapumu AS = - dopMyIacH G1IaH
H{pogaIaHALH.

d1-paem. ['azeuHEr TapTHOIH X0JIaTHIAH
TAPTHOCHIDOK XO0JATHra VTHIIH
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JHTpOOIHSA - JETpOOHA
HAMAAIH 0pTAIH
*—10Q
° ¢
I

Karrur

CroEIHK Fag

82-pacym. JETPONHAHMHT VaTapHIIH

JHTPONHNAHH CHCTEMAHWHT MYMKHH X0JJATHHWHT 3XTHMOJIIINUTH cudaTtnia
KapaliiMus (boasnMaH OpHHEHOHIH).

JI. BOAUMAH IJHMPONUAHL CUCMEMAHURZ MePpMOOUHAM UK 3 XMUMOAAUK
(mapmubcuszauk ) W cugpamuda anuraadu. Cucmemadazu 3appayaiapHuHe
COHU KJn Ojazanauzu yiyH (Asozadpo conu N, = 6,02-10%), suTpormia cu-
CTeMAaCHHHHT TePMOJHHAMIE 3XTHMOJLIHK X0JaTHHHHT VHIHK JorapudMura
nponopunroHan 0Vianu Ba MaHa 0y dopmysa dunaH OeJruiaHaju:

S = klgW,

0vHIarel £ — OpoIOpOHOHATI Ko3(dHIHeHAT.

JHTpoIHAHWHAT ViadoeH #-monn ! - K! ra Tenr.

KuMerHI peaKIHd VUVH 3HTPONHAHHHT V3rapHIIH 3HTAINHA Varapu-
ImHra VIOan:

ﬂSDpemna - ﬂguﬂcfﬂﬂT o ﬂSl;aﬁtaEHn Mo3ga.

Hnean MyHTA3aM KDPHCTAII 3HTPONHACH 3HT KVHM KHIIMAaTra 3Tra, S5HH
0-ra Tenr. Macanag, arap 0Hp YaKMOK KaHI cTAKaHIArH 4oIIHHHT HUHIA
0VIca, VHHHT 3HTPONNA X0JaTH KaM, arap 3pué dapua XasxEMra Tapigaica,
JHTpoOnHACH BEKopH O0Viagd. IllveEra VXmam MHCOJIHH cvE 0HJIaH XaMm
KeJITHPHIOI MYMEHH (92-pacmM).

Xapopat KaH4a KopH 0Vica, cHCTeMaHHHTI TApTHOCH3IHKKA yYpalln
ImyvHYa KVo 0Viaagd. CHeTeMa 3HTPOONHACHHUHETD V3rapHIIHHIHT Xapoparra
kVmafitmacn T + AS maHa My TeHJeHIHWAHH COHJIH 0aX0JIAIIra UMKOHHAT
fepann epa 3HTponnda daxTopu ned aTamanH.

TepMoaHHAMHEKAHHHAT HEKHHUHN KOHVHH 0Viida eniy cHCTeMagarm va-
Vamnag fopagurad” :xapasgmgap (AS > 0) ma:x0vpHi paBHIOINA cHCTeMAanara
fapua 3HTPOOMAHHHI VCHIIHM OHIaH aManra omangH. JHTpoOoHud Xapopart
KVTapiiIradia, KPHCTALI MOAJANap CYHKINKEKA, alHHKCA CYHKINKIAH ras
XoJaTHra Vrragja :kvia optangH (52-pacm.). bvHra cvBHHHT VU X0JaTHHHHT
VarapHIDHHENA MHCO0J KHJIHIIO MYMEHH (33-pacM).
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33-pacy. CYBHHHr Xap IHJ arperaT X0JaTHIATH 3HTPOOHA VaTapHITH

KEumMéna craggapT XoJAaTHHHHT 3HTponuHdcH AS doligamamanm.
Opnnuil mMoaJajlapHHHT cTaHJapT 3HTPOOHMACH HOJTa TeHT aMac. bomia
TepMoJHHAMHK QVHKIHAIAPIAH KPHCTALI KICMHHHT 3HTPOOHACH adCcoJIHT
Hoana Hoara Tedr (ILraEk moctviartH), cabadnm W = 1.

MopanalapHHHD €KH KHCMJIAP CHCTeMAacHHHHT 3HTPOIHACH MABJIVM
Xapopatna adcoJdT KaTTAIHKEKa 3ra. 29-:xKanpanaga 0assd MoOJalapHHHT
CTaHJAPT 3HTpoOUAIapu S GepHirasx.

289-madsan
Batzn MongadapHHHET €TAHJAPT IHTPONMHAIAPH
Bupurma ﬂgﬂ“ Bupurma ﬂSm ;
(vR-moms~t - KY) (B -moms! - K1)

Ci{r) onmoaz 2,87 NO(r) 210
C(x) rpadur 5,74 NO,(r) 240
H,(r) 151 N.O.(r) 342
D.(r) 145 H,O(r) 189
O(r) 161 H,O(c) 70
0.(r) 205 D.O(c) 79
0.(c) 84 CH (r) 186
0.(x) 42 C,H.(r) 220
0_(r) 237 5-C H (r) 310

mzo-C H (r) 204

Hanepannad 3HTPONHAHHUHT!

* MOAJAHHHT arperaT X0JaTHra;

* maoTonHHHT Tapruodura (H,O za D,0);

* 0up TypAaru OHPHKMAJNApHHHT MoJeKyaap maccacura (CH,, C H_,

H—Gin];
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* MOJeKyJaHHHT Tysuaumura (2-C H ., mso-C H );

KpHCTAAJI TYy3HIHIOIHTra (oJaMoc, TpadHT ajladoTpoOnHaIapH) —

ésunrad. Tedrnama maHa DyHaain kKypuHuaa
Bepunran:
Lﬁ JHMPONUA = KOHCMaHma x amomMaapHuHz

0OFIHKJINTIHHY KVDPHII MVMEHH.

Q;I Y JHTPONHNA CHCTeMA X0JATHHHHAT TaApTHOCH3IHE QVHE-
. ' nugcu. Enug cucremanapia 3HTPONMACH OPTAJWUTAH 3Ka-

f‘ & paeHIaApTrHHA V3-V3HIaH aMaira ollani.

BonbumaH xaiikannaa atomnap dunaxn mone-
KynanapHuHr xapakatv DunaH TepmogvHaMmnKa
KOHUenuuanapuHu BoFAoBUM YMYMUIA TEHIAaMa

XoUnauwiuw coHUHUH2 nozapugnu.

WlyruH2 yyyH amoMAdpHUHZ XoUaawul
COHU Opmca (Kammuk xonamdaH CYroKIUKKG, .
yHOaH keliun 2d3 xonamuza ymca), sHmponus L para|
xam opmadu. ;

IHTpONMA Aeradu HuMa? Huma yuyn By katTanukHu “Taptnbounznmk kattanurn” aeb
ataian?

SHTPONUAHWHI XapopaTra Ba MOAAA X0AaTura BoFAMKIMIMHKM TabpudaaHr.
Xucobnap woprusmacaad ywby peakunanapHUHI 3HTPONWACK Y3rapuiLuMHWHT
BenrMcMHU aHWKNaHT:

a) 2H, (r)+ O,(r) = 2H,0(r)
6) N,(r) + 3H, ()= 2 NH,(r)
8) NH,NO,(k) = N,O (r) + 2H,0(r)

PeakUuWAHKMHT 3HTponKUAckHK Xucobnanr: CH,(r) + H,O(r) = CO(r) + 3H,(r).
PeareHTAapHWUHT Ba MaxCyNOTNaPHWMHI CTaHAAPT XONaTtaapuH,

Awcobnap ropriusmacaan, AH sa AS kwiimatnapura mada by BearmnapHudr (>0, <0,
=) KaicK Bupy MyBODUE IKAHNUIMHKW aHWUKNEHT:

4HBr (r} + O,(r) — 2H,0(r) +2Br, (r)

KaWTap Ba KauTMac TepMoAVHaMKUK XapagHnapra MMCon KeaTupuir. Mkkuta peakuma
YUyH cucTema Bunan atpod MyXMTHUHE 3HTPONKUA Y3rapuiLuMHu xucobnaHr.

Arap 298 K xapopart Ba y3rapMac Xaxmaa HeOHHWHT 3HTponuack 146,2 [bx/(Mmonk. K)
Tedr 6ynca, HeoHHuHr 500 K nadTiuaa Monap 3HTPONUACKMHK XucobnaHr.

11,2 n asotHK 0°C-gaH 50°C-raua km3gupuaradga sa bocumum 1 amaagad 0,01 atmra
KamMalTUprasaarm 3HTPONUAHWHT {3rapuiunHin xucobnadr.

MabayMoTHOMa MabAyMOTAapUiaH GorAganaHns, SHTPONMAHWHI CTaHAapT Y3rapvium
Bapkapop 0 aaH kuuwnk BnraH xonataa y3-yauaad bopaguran KMMEBKWA peakuwanapra
MUCON KENTUPWHT.

100°C Ba 1 atm-ga bBup monb reaniinm 0°C Ba 1 atm-ga 0,5 mone HeoHn DunaH
apanawTupaaw. bocum 1 amara TeHr 6farad xonatgarv SHTPONMAHWHE J3rapyLLIMHKA
aHWKAGHT.

MabaymoTHOMa MabaymMoTnapuaad doigananmb, a) 25°Cra; 6) 300°Caoa peakumagarm
3HTPONWAHWHI CTAHAAPT Y3rapyiunapuin xucobnanr: 2H,(r) + Q,(r) = 2H,0(r).



32-§. THBBCHHHI' 9PKHH 9HEPI'HACH

bapua kKuMeBHH peaknHaIap, oJaTia, 3HTPO- byryHrn gapcaa:
nHA 0MIaH 3HTAIOHAHHHD Ma:KO0VpHI paBHIIIa + TUBBC 3HEPrUACUHIHT
varapumu OumaH Oopagu. CHcTeMaHUHT 3H- ME&bHOCUHU TYLLYHAMUE;
TAMOHACH OHJIaH 3HTPOOHACH opacHgaru 0oF- + TEPMOAVMHAMYK MabAY-
TUEINEHNE ['H00CHUHT 3pKIH 3HEePTHACH eKH H30- MoTaap Byiunua ¥3-yau-
Dap — HM30TepMHIE MNoTeHNHa I (G OenrniaaHanu) ned AaH bopaawraH peakumWs-
aTaTaquraH TepMOJNHAMHE X0JaT (QVHEIUACH el At

5 YpraHamus.
VPHATAM.

I'n60CHUHAT 3pKHH 3HeprudcH () — 0V MakcH-

MaJ HUINHN fasxKapHIn VUvVH (doHIalaHanuran >
CHCTEMAHHHI VMVMHI 3HeprHACHHHHTD 0Hp 0V- Tasuu cyanap
Jarm. ¥ HnHaodap-H30TepMHE XoJaTjapia, AbHH
p = const ea T = const mapTjapHiara ya-yau-
naH OGopaqHraH HapaeHIapHHHI HVHAIHIOH EBa
yerapacHal TaspHdIaiiaon. 'mddcHUHT 3pKHH
JHEPTHACHHHHI CHCTEeMAaHHHT >HTAJOHACH EBa
JHTpomuAcH OmaadH 00FIMEK MaHa 0V TeHIJIaMa
OIUIaH HdooIaTaHagH:

» [ubbc 3Hepruacy;

* "peakLMANAPHUHT §3-
y3muaaH bopuim”.

G=H-TS.

by rarramnrEMHAT adconnT KHAMATHHHE VIYall MYMEHNH 3Mac, IIVHUHT
VOVH MabJIVM 0Hp KapacHHH VTHINIHHUHT QVHEEOHABHH Varapumu Qoiiga-
JTaHWIaM:

AG = A - TAS.

'n00CcHUHT 3pKHH 3HepruAcH kKi&/mMonas Ba ER-0uiaaH ViauaHaju.
Onnuii moajanap vuvH I'mdfc sHeprudgcH HoJara TeHr ned xXHcodigaHanH.
l'uddc sgeprugcHEHHT VarapumuHn AG Ouaan GerzuaaHadu ea YHUH?2
p = const Ojazandazu kammadauzu OUJGH UWOpPACU MUXAmMuUdaH
CUCMEMAHUHZ MePMOIUHAMUK 0UMUNLAUZU AHUKAAHAOL:

* arap KUMeéBH# peaknugna I'médc sHeprudcu kamafica, asHH AG < 0
0Vaca, EapaeH Va-vangaH fopajH eKH KapaeH TepMoJHHAMHE HKHXATIaH
MVMEKHH Jed xmcoldiraHanm;

* arap peaKnHnd MaxXCcVJI0TIAPHHHHT TepMOJHHAMHE IMOTeHIIHAIH JACT-
Ta6KH MogAalapHHKHAAH KaTTa, a5HH AG > 0 6V1ca, peaknna Va-Vaugan
dopMaligH eKH ¥apaéH TepMoJHHAMHE KHXATIaH MYMEHH 3Mac 1ed
XHcobIaHanMm;

* arap AG = 0 6¥1ca, vHIA peaknnd TVFPH Ba TecKapu HVHamHmna 6o-
PHIOIH MVMEKHH, SbHH peaKnHd KaiiTap.

Hemak, p= const 0Varagga Va-vaugad aMaJra ollajirad peaknuarapia
I'160cTEIHT 3pKHH 3HepridacH KaMadiH.

By Kouna Oepx Ba oUME cHCTeMAaJIap VUVE (dolnaradniIann.

MasavM 0Hp XoJaTjgapia odaui Moaganapaag 1 Moas MOOJaHHHT X0CHI
OVauImu ['udbc sHepeUACUHUHZ [J32apuliu ﬂ.GTFE_ ned aTanand Ba Ki/ MoJIb-
0HIaH ViIdaHanH.
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Mb66c Oxwosaia Ynnnapg
(1839—1903)

AMEPUKANWK DUSWK TEOPETHK, TEPMOAMHaMMUKE Ba CTaTMCTHK
MeXaHWKaHWHT acoC COAraHNapHUHT Dupw.

Y TepMoAnHaMUK noTeHUuWannap TEOPUACKMHW Tawuépnaaw,
reTeporeH CUCTEMaNapHUHI YMYMUA MyBO3aHaT XonatiHu — da-
3anap KowaacuHu aHuknaau, T'bbc-Tensmronsl, Tmbbc-[roxem,
[MB6cHMHr agcopbumnanaHnill TEHMNaManapUHK YUMKapaw.

Y t03a Xoaucanap MeH 3N1eKTpOKMMEBWMH XKapagHnap TepMOoOAn-
HaMMKacura acoc conaun. @adra aacopBUKMA TYLLYHUACUHA KMPWUTAMW.

Arap moaga ctagaapT xXoJartga Ovica (asHH 298 K), vHEIa MoagaHHHAT
Xocua OVauImmuHEUHr ['1uddc 3Heprudcl — MoJa XoCHJ OVIHIN cTaggapT

I'nddc ageprudacu {ﬂG‘: ) 1e0 atanangn. CTaggapT XoJaTjapia daprapop

v2.203
MoAjanap TYSHIHIIMHHHT craHAapT I'mbbc sHepruAcH Hoara TeHr. AG) |
KHIIMaTIapH MabIyMoTHaMalIapja depmiaani.

I'u6dc 3HeprHgcHHHHET V3TapHIIH JHTAINNA OGHJIAHH 2HTPONHAHHHT
Varapumn KadH KapaeHHHHT HVHAIHIINAra 00FIHEK 3Mac, IIVHHHT VUVH
KEHUMEEHII pearnuaHUHT ['100c 3HeprHdcHHHUHTD Varapummn AG, ILHH
KHMEENH peakKIHd HATHRACHIA Xo0c¢HJ OViaraH moaaajgapHHHTr ['udde
JHePrHAJAPHHHHI HHFHHINCHIAH peaKIHAra KHPHIITaH JacTJadku
MoagadapHUHTr I'H00e 3HeprudJIapHHHHT HHFHHIHCHHH alHpMacHra TeHT
Ba my Moagaaap dgopMmvaagapH oJaHAard kKodddHIHeHT.Iap XHcodra
OJIHHHIIIH Kepak:

AGE
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Xap KaHaal peakKlUAHUHT 0opHIl 00pMACIUIH, HVHAJIHIIHA TepMoJHHA-
MHEAHMHT HEKKEHHUH KOHVHH 0HJIaH aHHKJaHanH.

Xap KaHoail yz-vVaugaH dopalHraH KapaéH, MIVHHHTIeK KHMEBHH
pearnHda cHeTeMaJa IPKHH IHeprHAHHHT (XapopaTt Ba OocHM Oaprapop)
éxH ['eIbMT0Ib11 3 HEPTHACHHHAHT (XapopaT Ba XakM daprKapop) kKaMalHIIH
0HJIaH 0OMp HVHAIHIIga dopaiau.

KumMmeepnil peaknuaiap DaliTHaa HKKHTA :KapaéH: o0HH MoJdalapHHHAT
Mypakkad Mmoagamapra 0MpHKHIIH, IIVHHHTIeK Mypakkad MoagalapHHHT
OJAHH Mojjajlapra mapuajJaHHION O0Hp BaKTIa aMajara omragH. ¥Jjap
Dup-0HpHra OOFJIHEK sMac Ba VJAPHHHT TY3HJIHIIH HCCHEKJIHKJADHHHHT
KaTTalukJgapn 0Hp-0HpHra KapaMa-KapIii, :;KapaeH sHepruAcH KaTTa
peaknug HVHAIHIIH TOMOH Gopani.

by karTTanMKIaApHUHT opacHIari Gapk peaKnHagHIHT 3PDKEHH 3HePprHAcHHHA
aHHEKJaHIH (XapopaT Ba docuM Oaprapop). Peaknuanard VHHHT VarapHIIH
MaxcyJIoTAapHHUHET 'nddc 3HeprUdcHHHHETr HEFHHAHCHAH JacTaalKH MoJ-
nanapHUHET 'nddc 3HeprugcHHUHAT HUFHHINCHHENA (QapKHra TeHr:
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JHapaeHHHAT fopHInHd ModallHKMa MOOJAIAPHHEHAT X0CcHI 0 VINIIH 2HTAT-
NHACH 0MJIaH 3HTPONHACH HHFUHIWIADH V3TapHIIHHUHT 0HpD Heda 3XTHMO.JI
HycXacH O0VIMIOIH MYMEHH.

1. AH<0, AS>0. Peaxnua 3HepreTHE XHUXATHIAH caMapaad Ba Va-
VaHgaH aMaJjra olmmajgiu.

2. AH>=0, AS<0. Peaxnug s»HepreTHE :EKHXaTHIaH caMapacus Ba Va-
V3dHIaH aMajra olIMaigH.

3. AH<0, AS<=0. AH guiiMaTHHHT nDacafinmp Va-Vamgag OGopagHrag
peaknud yuvH Kyzaaii, AS-HUHT nacalinmu fymza xaaan epadu (6yrdail
PeARUUAHUHZ [J3-Taudan OGopuli-Oopmaciauzi HOMABJAYM)

4. AH=>0, AS>0. AH opmuwu peaxuyusHuHz [js-jsudan Gopuuiuza
TABCHP 3TMAaiian, AS opTHINHN VHHHT 3XTHMOJJIHTHHHE opTTHpann (6vHaft
peaKnHAHHHT Va-ValaaH 0opHII-00pMAacINTI HOMABIVM).

bocumMm Oaprapop OVArag xoJaTja peaknHAHHHT Va-V3HOaH O0pHII HM-
KoHHATH ['nddc sHeprugacH opKaIl aHHEJIaHALHM.

JHOOTEepMHK peaKNHAHNHT V3-V311aHd O0PHIIH dHTPONHAHUHT KaTTaIuru
opTrafHjariHa MYMKHH 0ViaagH.

KofansT DHITOPHIMHHHI TeKcargjpaTH 0MJIaH XJOPJH THOHHJIHHHT
TabCHPJAIIVEH MaHa MIVHEAaH 3HI0TepMHE peakKnHdra MHcoJ 0Viaa oJgangm,
peaKnMgHNHT 3HIOTePpMHEK TABCHPH AKK0JI ounuHanu (AH = +400 iR/
MOJIb, ABHH KATTHE COBHTHII HATHKACHIA MV3HHHT X0CHJI 0 VINIIH ce3nia-
ni). Peaxknug TeHTIaMacH:

CoCl, - 6H,0 + 6SOCI, = CoCl, + 6S0, + 12HCI

byvanai sEN0TepMHK FHapaeHHHHT cafadl: TascHpaamrad 1 MoJIbs KpHC-
TaaJdoruApaTtiag 18 MoJaL razcHMOH MOJJa XocHJI OVIanH.

Peaxnumaeuar fopHIIH €KH 00pMAacaIlurda HMKOHHATIapHHEA ['Hd0c TeHdr-
JIaMAaCHHHHI epjaMHi 0HIaH KVHHIard veyviaap 0ViMYa aHMEKJaHagH.

1. Masaymotaapra cyaamnd, 25 C xapopat vuvH :xanean AG' guiimaTtn
vImnGy opmymaa dMnaH xHobmaHanM:

AG® = AH" — AS°

agg"”

2, 25'C-nag 60IIKa XapopaT VUVH XHco0JJalIHEy MaHa 0V TeHrIaMa 61Iang
IOPTH3NIaNH:

AG = AG® + RTInkK, ..

Bepunzan xapopamda K__ (MyBo3aHAT KOHCTAHTACH) XHco0Jall yUyH
ndona Maga 0V TeHrJIaMara ailJaHTHDPHJIANH:

AG=0 — AG* + RTInK__= 0.
K__ yumdy dopmyna 6yindya xucodraHanm:

K = E—G*_'RTl

T-T
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by MyHocadaT Xap KaHjail xXapopaTia MYBO3aHAT KOHCTAHTACHHHHT
KHIIMaTHH XHcodJamra HMKOH OepanH.

3. OKcHIIaHUII-KAaHTapHINII peaknuanap vuvH ['nddc sHeprudgcH cTaH-
oapT XoJataapia viody ¢opmyaa 0HIaH HpoJATaHAOH:

AG® = —nFAQP,

OvHaaru n — OepraH 3JIeKTpoH coHH, F — @apajeii gouMuiica (=96 500 K/
mos), AP® — pearnUgHHUHT 371eKTp opuTyeun kyuu (AKOK). By udonanas
Kelnd dHKKAH Ivioca — peaknuaHEHHET JOK mMyvedar KHiiMarTra ara.

4, PeaknHAHMHT MYBo3aHaT Xoadatuaad (AG = 0) oragurasuMHs:

0 = AH — TAS,

dvanag T = AH/AS — Myeo3aHAT X0JaTHIATH DPEaKIUAHUHT XapopaTH.

TepMoguHaMuK XHcodgamaap, 0abs3H 3JeMeHTJAApHH VJIApPHHHT 0K-
cHAJapHIaH Bojopo] 0HMIaH KaHTapHII HMEKOHHATHHH (axoJjalnra epiaMm
depanu (30-:xanean).

30-madsan

JIeMeHTJAPHH YIADHHHT ORCHIJIADHIAH E0Jopo] GHIaH KAHTADHITHHHT
TepMOIHHAMHE 0aX0Jall HMEOHHATIADH

AH AG =0 R apaeaEHHET
Peaxnma TeHrIaManapH 2, @varagnara aMaJIga I3ara
MOJb xapopar, C, O IIIHIITH
MnQ, + 2H, = Mn + 2H,0 ab 106 Myuenm
1/2Fe 0.+ 3/2H, = Fe + 3/2H.0 | 48 423 MyMrnE
1/2Cr, 0, + 3/2H, = Cr + 3/2H,0 | 207 2680 Myyveng 3Mac
510, + 2H, = 51 + 2H,0 31D 2760 Myvwmeng 3Mac
Ca0 +H,=Ca+ HO 303 6280 Mvyyrng 3Mac

TepMoOHHAMHEA, acocaH, KIMEBHH peaKOHAJADHHHT
DOPHII HMEKOHHATHHA 0axoJamra epgam Oepann.

JIeKHH peaKIHAIADHHHAT 00PHII Te3JIHTrd XaKHia aHHE
MaBJIVMOT GepoaMalgn.

Arap AH < 0, AS = 0 0Vaca, pearnug Va-vaugas dopa-
nu, AH = 0, AS < (0 0viIca, peakniidg Va-VaugaH copMalign;
AH < 0, A5 < 0egn AH > 0, AS = ( 0Vaca, peaknnHAHHHAT
00pHUII-00PMACTINTIH HOMATEJIVM.

. PeakuwAHMHI 3HTANLNKWACK BUNaH IHTPONMUACMHMHI KaHAaA KMAMaTNapuaa peakums:
a) y3-Y3uaan bopaaw; 6) Bbopmaiaw; B) nact xapopataa Gopaaw; r) dakaTt HKopu
xapopataa bopaau?

3. KMMEBMW peakLMANapPHUHT TEPMOAMHaMUK UMKOHUATUHK KaHAal yCoynaa aHuKnanam?
by ycynnap KaHgain MatemaTtvi TEHr1aManapra acocnaHrad?

4. Kyhiuaa kmmEBmiA TeHrnamanap Gepwnrad (Dapua pearentrep BunaH maxcynotnap
ra3scMMoH xonaa Oynagum):

9 1. TepmogmHammukaga Mmb6c aHeprack Kangan axammaTtra ara?
2

L
=/
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a) 2CH, + 50, =400, + 2H,0
B) CH,+30, =200 +2H0
B) 2H, + O, = 2H,0
) Cu+H,O0=C0+H,
34-wagsangarv MabaymoTiapaad dolganaHmnd, f3-13maad Dopagurad peakumnanapHu
AHWKNAHT,

5. 34-wapsangaH TepMoAWHAMWE MabaymoTnapaaH doRganadmb, 25°C xapopataa
CTaHAAPT X0Nataa peakUMAHWHI §3-Y31naaH Dopull MMKOHWATUHW aHWUKNAHT
CH, + H,0 = CO +3H,

6. Xucobnap roputmacaad mana by benrwnap Gwnad (=0, <0, =0) Tyrpu AyHanMwAaa
bopaawran peakumanuHar AG, AH sa AS kuiAMatnapu MILOPACMHW aHUKNaHT:
4HBr (r) + O,(r) = 2 H,O(r) + 2 Br, (1)
XapopaTHUHT KyTapuanLLK KUMEBUA peakUMAHWMHI RiyHaAWLLMIa KaH4an Taboup 31agu’?

«1. CraHgapTt Xonatnapia 3K30TEPMUK PeakUMAHWHT HUMa yuyH DopmaianraHAnivHK
TYLYHTMPWHT.
CO,(r) + H, (r) = CO (r) + H,O (¢)?
PeakumanuHr AG xucobnanr. by peakuwa kaHgal xapopataa ¥3-y3uaad bopa onagum-
FAHAMIMHKM aHWUKNAHT.
+2. Peakumanudr 2H,(r) + O,(r) = 2H,0(c) MmbOC 3HEPrMACUHMHT F3rapuLum.

AGY,. = — 474,46 ©K-ra TeHr. TepmoanHammk xucobnawnap opriusmacaaH, by peak-
Lma 298 K xapopatia KaHAad QakTOPHUHT TabCMPWAaH (3HTansNMAa &KW 3HTpOoNWA)
BopaguraHnMrHK Ba peakuwaHWHI DopulLKra XapopaTHMHT KyTapuaniLK KaHaar
TabCUP 3TULLMHW aHWUKAHT.

33-§. THBBC JHEPTHACH BYHHYA MACAJIAJIAP EYHIII

1-macaja. Xucodanaap wprusMacjaH, ;KapacHJIapHUHAT 3JHTPOIHACHHIHT
VarapHIIHHH TaXMHH KHJIHHT:

1) Zn(x) + Cl,(r) = ZnCl,(x)

2) Fe(r) = Fe(c)

3) N,(r) + 3H,(r) = 2NH,(r)

4) H,0(r) = H,O(c)

Eyumu: By MacaJlaHHHT eUNMHHHA KalBajd KVPHHHINNIA KEVpcaTalIlK
(31-:xansai).

31l-wadsan
Ne | dRappaeHIapHHEHET peaknHd
peis Acoc
o/ o TEHIIaMAacH Gearmcu
1 |Zni(x) + Cl, (r) = ZnCl, () < 0 lazcHEMOHE MOOOANTADHHET 3HTPOOHACH

KATTHE MOOJJATApTa KAParagna nEOpH.
Peaxnua maTH:xacHIae TA3CHMOH MOOaa-
HHHT MHEJO0DH KaMaanH

2 | Fe(r) = Fe (c) = ) Cyox Xoana TapTHdlCHIIHE KATTHE X0ATa
KADATaHIA HEODH

3 N, (r) + 3H, (r) = 2NH, (1) = ) Bapua pearenTsap raajgap B4 VIADHHHT
MHKAOPH PeaKOHd JABOMHIA KaMasanH

4 |H,O {r)= HO0 (c) < 0 Cyorx xonga TapTHOCHITHE rascHMOH
XOJIra KAparaHga IacT
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2 macana. Kumésui :xapaéu H' _ Ba S°__ HIIopanapd 0HIaH TaBCcHO-

JaHanH, viaap 32-3Kajeajga KEVpcaTiiaH:

3 2-wmwadsax

HKapaens ? 2 4l e
a - +
5 1 B
- _ _
r 53 +

Maga Ov TVpT :XapaGéHHHHT KalicH 0HpH (a, 0, B, I') V3-V3unag dopangM:
* Xap Kagjai xapopartia;

* XapopaTHHHT MabJIyM 0Hp opalHFHia;

* Xap KaHjai xapopaTtia V3-VaugaH 00pHIODH MYMEHH aMac?

Evyumu. PearnuaHHuAT Va-ValgaH 00pHINNHTa 3HTAIBNIHNA VarapHIIHHHHAT

MaH(DHH KUAMATH Ba peaKIHAHUHT 3HTPOONHACHHHUHI Myvcbar VarapHinn
TaBCHD 3TaOH.

HNemar, MaHa 0V ;EapaeHIap Va-vVaugaH dopaqu:

— a XoJaTHia Xap KaHjal xXapopartja;

— 0 Ba B XoJaTJapHia YeKJIAHTaH XapopaT opalurHia;

— B X0JIATHA Xap KaHnall xapopaTia Va-Vannad 00pHIIH MYMEHRH 3MAac.

3-Macana. ANpanlIl peaKIHACH IPKHH 3HePrHACHHHHTD V3TapHIINHH

CTAHJAPT XoJaTiaapia XucolIaHT:

N,O.(x) = 2NO_(r) + 0,50, (1)
Peaxnua xagnail xapopaTna vi-Vaunam Odopagu? H°

PEaE.

q = B
Ba Spm_ vara

PHIITHHHHI XxapopaTtra ﬁ'GPJIHH,.TIHPHEH XHcodra oJIMAaHT.
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MasavmMoriaap 33-:Kaneaana depuiarad.

33-madsan

Moanasusr dopMyIach L AT S,
ril/ Moas A/ (moxs - K)
NO, (r) 33.8 240,2
N,O, (u) —42 68 78,24
0, (r) 0 205

Euumu:
H =2-:33,8-(—42,68)= 110,28 gk /mMons;

PEIE.

S°.. =2-240,2+ 0,5 - 205 — 178,24 = 404,66 ¥K/(moxs * K);
G, = 110,28 (x¥/moms) — 298(K) - 0,40466 (x3K/(moms - K)) =

= —10,309 3K/ Mos.



Peaknuaauar ° < 0 6ViIragaurugad, peaknnd cTagjapT xXoJjaTjgapja
Va-Vaunadg dopmMaiigH.

Pearxnnua va-vaunag Gopallrad XapopaT opallfriHHA 0axojall VUVH TeHT-
CH3JIHKHH eUHII Kepak:

Maga myvHOaH

T > (110,28 (xi/Mmons)/0,40466 (kiR /(Mmoss - K)) = 272 K). T = 272 K.

Arasobu: peaxnug 272 K éxn —1'C-ram
WKOPH Xapopartia Va3-Vaugag dopaaH.

*1. Kyviinga KeITHPHAJATaH MasJavMoTaapra acocaannd, I'nfoc sgeprudacu-
HH x1codaad, peaknuaauar 1000 sa 3000 K xapopartga Va-Vangad OopHIO
HMEOHHATIADPHUHEN XHco0JIaHT.

Cr,0_(g) + 3C (x) = 2Cr () + 3CO ()
AH, . ., wil/momxs —1141 0 0 —-110,6
i‘uﬁm, E/(moxs- K) 81,2 5.7 23.6 197.7

Aasodu: pearnug 3000 K V3-vaugam dopanu, 1000 K 3ca Sopmalign.
*2. MasavmMoTaapra acocjdaHu0, 0OepHiIraH 5K30TepMHE peaKIIMaHIHT
KaHnall Xapoparia Va-ValIaH aMalra oIIHIINHEN aHHEJIAHT.
CO,(r) + H,(r) «» CO(r) + H,O(c)

Jdiasobu: pearnmna 36,0 K Va-Vsnnam dopanm,
cTAHOapT XoJaTtna dopmMaiiam.

*3. Kyiinga kenTupuiarad MasayMoTaapra acocaasnd 298,15 K xapopatga
L H (o) =20 H, (r) + H.A7)

peaKOHAHHHT Va-VaugaH 00pHII HMKOHHATJIApHEN XHcodIadr. ¥ HUHT 0VH-
IaH XaM KO0PH XapopaTtna 00opHIIH MYMEHNHEMHA?

Mogna CH, (r) C,H (r) H,(r)
AG*, ,q K/ MoTE -17,19 68,14 0
5%, g 7hv/(3Moms- K) 310,12 219,45 130,52

diasoou: pearnuda 298,15 K xapopatna
Va-VaHgaH 0opMalinu
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*4. MabayMoTIapra acociaaHgnl, peakNUAHUHT HTAIOHE VarapHIIHHHA

AH',. aHHKJaHT.
MO A8H =N B+ HD
Moana N.O(r) H,(r) N,H,(r) H.O(e)
A Gl ,,,. ¥/ Mo 104,12 0 159,10 —-237,23
8ess A/ (mMoms-K) 219,83 130,52 238,50 69,95

HKasobu: AH , = — 272,53 KiK.

(Macana eurarana 138-139 fernapgari MabsJIvVMOTJIapiaH ¢olifjalaHAHT.)

JJEMEHT/JIAP BHJ/JAH ¥YJAPHHHI BHPHEMAJIAPH XAERKHIOA
MACAJA EYHII ¥Y49¥H KEPARJH MABJYMOTJ/JIAP

baszu mMoanamapHEHHr cTAHIAPT TEPMOIHHAMHAE XAPARTEPHETHRAJADH

Mozaa Hﬁiﬂ;:ia AG > k¥R /Momn ) {iii; K)

: | 2 3 4
AL(S0,), (=) —3444 -3103 239
Al 0, () —1676 —1580 50,9
BaCo, (x) -1235 -1134 103
Ba0 (=) —548 —318 70,4
C (x) 0 0 5,74
C.H, (r) 52 68 219,4
C,H.OH (c) —27% -175 160,7
CaCo, (x) -1207 —-1123 80
Ca0 (=) —636 -603 40
Casi0. (x) -1562 -1550 82
CH.OH (c) —922q —-166,2 126.8
CH, (r) 74,85 -50,79 186,19
CL, (r) 0 0 222,96
CO (1) ~110,5 -157.14 167,54
CO, (r) -394 -304.4 214
Fe (x) 1] 0 27.3
Fe 0. (x) -823 -740 87,9
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Hosamu

e 3 4

H, (r) 0 0 130
H,0 (r) —242 —229 189
H.0 (c) — 236 —237 70
H,5 (r) -21 —33.8 206
HCI (r) —~093 —-05,3 187
N,0 (r) 82 104 220
Na,CO. (%) —-1138 —~1048 126
Na,0 (=) —416 —378 75,5
NaOH (r) —427.8 —-381,1 64,16
NH, (1) —46 —-16,7 103
NH.CI (x) -314 -203 06
NH,NO. () —363 —134 151
NO (r) 00,37 86,71 210,62
NO, (r) 33 51,5 240,2
0, (1) 0 0 205
P,0, (x) —1402 —1348.,8 114.5
Si0, (w) —008.3 —854,2 42,7
S0, (1) -207 -300 248
S0. (1) -3205.2 —-370,4 256,23
Zn (r) 0 0 41,59
Zn0 () —-3490 —-318,2 43,5
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KUHETUKA

34-§. KHMEBHH PEAKIIUA TE3JIUTH

byryHru gapcaa:

* KMMEBWH peakuwua
Te3NMruHun Kapab
UMKaMM3.

L

TasHu cyanap

* KumEsmin peaxuns
TEINNUTK

* KUMEBMW KMHETUKA

* [omoreH peakuus

* [eTeporeH peakuwns

KEumMerHil peaknHAIADHHHTI Va3radalHTHHHHT
AHa 0Hp MHCOJH — VJap Mab®kjJyM BaKTia aMajra
oIIagH.

KumMerni peaknHaJapHHUHT 00pHII BAKTH Xap
1. MacamaH, KHCI0TATApHHHT HINKOpJap 01Iag
HeHTpalJaHHII peaKnHacH T0Ha XapopaTtiga 0Hp
Jaxsanaey, dopangu. Tor :XHHCIApHHHHT IIaMO0.J
TABCHPHIAH KHMEeBHH VarapHIra VUpanrd (Maca-
JAaH TApDHUTHHUHT TYOPOKKA alllaguInf) MHHTIa0
HHJIIap JaBoMuja dopani.

KuMeérHl peaKNnHd Te3IHUIHHH MHEKJODPHI
TaBcH(pIam VUVH OO0IIJaHFHY MoAJajJap eKH
MAaXCYJI0TAaH OHPHHHHT MoIJa MHKIOPHHH €KH
KOHIOEeHTpalHACcHHH V3rapHIlH oJHHALH.

EnMEépHil peakUHMAHHHT Te3JHIH Ael, JacTIalKH MOJJAJAPHHHT €KH
MAXCVJIOTHHHT OMPHHHHT KOHIIeHTPAIHACHHHHT BaKT OHPJIMTHIATH Vara-

PHIIOHTA amT HJIa1H.

A+ B=D + F peaknuacH Y4yH A MOAJaHWUHT{ BAKTJard KOHIeHTPanHACcH

[

a1 ¢, BAKTJAard KOHIIeHTPANuACH ¢, 0VICHH. YHAA VpTada Te3IHKHH v

MaTeMaTHE KHXaTiaH MaHa OvHIaml
KVpcaTHII MYyMEKHH:

o, TR “r
1}:—“—“—:_—

b - 4 “t
BaygT VT1rag caling A MoJJaHHHAT KOH-

= | NeHTpaniAcH Kamaiinl, KoHIeHTpanud
g : Verapumm Ae mamdnil KuiimaTra ara 0v-
% ] e Amms . najH, IMIYHWUHT YUVH Hpogana MHHVC (—)
- i : 0eJIrHCH KViinaanu. KuMepHil peariiig-
2 i ] HHHT Te3JUTH ¢axar MvedaT KaTTaAIHK
i J"E , 0Viagd Ba ¥ MOJB,/JI * ¢, MOJL/J * MHH

£ 7 VaKniT Vaagamqi (54-pacw).

54-pacst. TascHpIamanmras RKumernii peaknuANapHUHT Te3INTH
MO ATAPHHHT Ba VHHUHI Xap XHJ darTopaapra 0ofF-
KOHNeHTPalHATADHEHET THKJIMTHHE  Vpragajurad KHMeHHHT CcOo-

BarTra OHMHEOAH V3rapHIIH
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KuMernii KHHeTHKa N'OMOTeH peaKIIHAHWHT XaM, TeTeporeH peaKHAHWHT
XAaM Te3IHTHHH ypraHani.

Bup :XUHeIH MYXHTAA VTAQHWTaH peakIHAdap raMoreH KHMEEHH peak-
uHAgIap ned ataagaiH (MacasaH IpHTMAJap €KH rasJjap opacHaaru).

Xap xua gazagari MoajaJJapHHHT TabCHPJAUIVEH HATH:RAcHIA Oopa-
OHUTaH pearl[HAJap reTeporeH pearkuuAgap ded aTajJall (MacajaH, rasjap
0HJIaH CYHKJIHKIAP, KATTHE MoJJajap 0HJIaH CVIOKIMKIAP EAa 0.).

l'omMores peakKNUAHWHT Te3JHUTH TABCHPJIAIIYEYH MOAJaJIapHHHT €KH
MAaxXCyJOTHUHT (HPHHHHI KOHIEHTPAIMACHHHHI BaKT OHUpIWTrHAard Va-

rapumy 0MJIaH aHUEJAHAH:
“r

o

I'eTeporeH peaknHAHUHT TedJUrH dasa 03aCHHEHHET MalinoH 0HpIHTHIA
MAaBJIYM BaKT HYHAA TABCHPJAINIVBYH MOANANAPHHHI €KH MAaXCVJOTHHHT
MOAOAa MUKJOPHHHUHT VarapHuInn 0MIaH aHUKJIaHanH. [lemax:

“n
p(ret.) = imzi 2

ovEgart An — MoOna MEUKJOPHHHHT V3rapumi, S — KATTHE, MO44a I03HHIHT
MaligoHH.

I'omores peaknuarap O0VTVH Xa:kMIa, reTeporeHpearKnuaiap aca dasa-
JTapHHUHT O0VAHHEUII 03acuaa 6opand. IIIvHHHT YUVH VHHHTD Te3JIHTH KOH-
negTpanng 0maad ndogaragMaiinm.

virom.) = =

bwnacuamn?

d1op Ba Bonopon raznapu Gup-0HpH 0MISH TABRCHPJIAIMITAHAA, peaknud mopTaad fo-
panu. XoHA XApOpPATHA Bojqopo] DHIAH KHCIODOJHHED TABCHDJIAIMIVEH 3Ca KV 8 CeKHH
fopanH, OMHEMIADHHHET XHCOOJAITHYA, PeAKNHA MAXCYJI0TH — CYEHHHT 0HD TOMYHCH,
peaKnud HAHIAa (Hp Heua MIIHOH HHIJAH KeHHH mDadno GVaap sKaH.

I'eTeporen peaKnHAHWHT Te3JIHIH, MacalaH ras 0MIaH KATTHEK MoJja
opacHOaryd peakNHAHHHT Te3JHUTH Tas MOJeKVJIAIapHHHHT KATTHEK MO]-
Ia I3acCHHHHI MailfoH OUpINTHIard TVKHAIDVEWHHHI YacTOTacH OHMJIaH
aHHKJIaHan. KHMEBHI peaKknud — TabCHPJAIIVBUYUI Moamanap sappada-
JTAPHHHHT TVKTHAIIVEH HATHKACH. 3appadaslapHHHETD TVKHAIIIVEH aTOMJIAD-
HUHT AHTHOAH IPYNOATAHHIINTA BA SHTH MaXCVJI0T X0CHJ 0 VIHIINra 0110
KelaJHraH japakaja caMapany 0VIHINH Kepak.

KuMEépHil peaknHMAHHMHTI Te3JIHUTHHH coH O0HMIaH Hdo-

Q' ) . JaJjiam y4yH jacTjadKi MoJJajlapHUHT éKH MaxCyJIOTHHHT

{ . OHpHHHMHTr MoAJa MHEJODPHHHHI, 0VIMaca KOHIIEeHTpA-
Z[ =

NUACHHHHT Varapuiny doiijaradniani.

Kumésuil pearuuaHunz mezauzudu ned gactiadku
MOLOAJIapHWHI €KW MaXCYJIOTHHHI (UpHHWHI KOHIIEH-
TPANHACHHUHT BAKT 0HpPJAHTrHa yarapHUinnura aiTHIanH.
bup :xuHCcIH MyXUTAa 0opajuraH pPeaKIWANAD 20MO2éH
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Kumésuil pearyuanap ned atanann. 'omoren peaknuanap 6YyTEYI XaxMaa
dopagu. Xap g Gasajard MOAJalapHHHD TabCHDPJIAIIYVEH HATHIHACHIA
fopaiuraH peaKkNUAIAp 2emepozeH peakyuaaap ned aramagu. ['eteporen
peaknHaIap TasCHPJAINIVEUH MoAJajJap os3acKja dopani. KHMEBHI peak-
NHAJTApHHHAT Te3JUIHHH Ba VHHHI Xap XHJI daxTopjaapra 00FIHEJIHTHHHA
VpraHajirad KHMeHHHT coXacH — KUMEsuUll KuHemukxa ned atamagn. Kn-
MEBHI peaKIHAHHHI Te3JIHTHHH co0H 0MIaH Hdojalall VUVH JacTJaadKH
MOAOATAPHHHT eKH MaXCVJ0THHHTI 0HPHHHHT MOJJa MHEJOPHHHHT €KH
KOHIeHTpalHACHHHHT V3rapHIinld oJHHANH.

1. KMMEBMHA peakUMAHWHT TE3NWIMHKW AETaHU HUMA, YHWU KaHAal aHuKAalan?
2. KMMEBWA peakUMANapHUHT TE3AUTM OW1aH MEeXaHU3MNAPWMHM YpraHaauraH KMMEHWHT
COXacW KaHaaW atanagu?
. KaHgaii peakuwanap: a) romoren; 6) reteporen aeb atanagu?
. [OoMoOreH peakuvAHWHT TE3NUIW KaH4aW aHWKnaHagn?
. [eTeporeH peakuMAHWHT TE3AWTA KaHAal aHMKnaHaan?
. KuMEBWIA peakuMANapHUHT TEZUIM OPTTMPHLL KK KamMaATUPMWILHWHI caHoaT BunaH
TYPMyLWLAa KaHjaid camapaaM Ba camapacus TomoHnapuHu 6op? Muconnap Bunax
TYLWYHTUPMHT,

L
g/

oW b W

1. A MOAAAHWHI aXpanuilM HaTUXacuia YHWHr KoHueHTpauuAack 0,8 monk/n-aaH
0,6 mMonk/n-raua kamaign. Peakumwsa Te3AWIMHKY XMcobnaur.,
XKasgobu: 0,02 MOAL/N"MUH.
»2. Peaxuws bownanradaaH keidud 80 cexyHa YTkaHAa CYBHWHI MONSAPD KOHLLEHTPaLMACK
0,24 mone/n, 2 muH 07 cexyHg yTkanaa 0,28 mons/n 6Ynca, CO, + H; = CO + H:D
pPeaKLIMACKA TE3NMIMHK XucobnaHr. B
Xasobu: 8,5-10~* monb/n-c.
=3,  WMuwnaga xnopua KMchoTaHudr sputMack bop konbara marivid AoHauyanapy CONMHAM, Ha-
TMX¥a4a BOAOPOA axpanan. TaxpubaHMHI HaTV KacK xaasania bepuaran:

Bakt/mmunH 0 1 2 3 4 5 o 7
BOAOPOAHUHT Xaxmu/mn| 0 14 | 23 31 38 40 40 40

a) peakuuna TEHrNamMacuHKM E3UHT;

0) bepuarad mavaymoTnap 6fAMua rpaduK YMSKMHL;

B) pEeaKLWAHMWHT ;

* DUPWUHUK MUHYTAATH;

* MKKWHUW MUHYTAAW;

* YUMHYM MUHYTAAM TESAUTMHA aHWUKNAHT ;

r) Peakuwa asomnaa YHWHT TE3NWTM HAMA YUyH Y3rapuiunHm TYLWYHTUDWHE
A) Peakuuma HaTWKacuia BOAOPOS KaHua XaxMHW 3rannagn’?

e) PeakumaHmHr bopuiuMra KaHua BakT Ketam?

Peakuus:

» Tes;

* CexkuH BopuwmM yuyH HUMA KMAWLL Kepak?

TaxpubanuHr bopuw xonatnapu yarapaaw. TaxpubaHuHr HaTvokacw x@aasania depuaran:

BakT/muH 0 1 i 3 4 5 (5} i
BogopoAHWUHT Xaxau/ma| 0 22 34 | 39 40 40 40 40

Bepunarad mabnymornapHun b — rpadmkka »oRNaLWTHUPKWHIT

a) peakuMAnapHMHI Kanck Bupw Te3pok DOPULLIMHIK aHWKIAHT;

0) bynaaid 6 nnwmKHKHr cababm Humana? TaxXMMHWHIM3HK aRTWUHT;

B) WKKW Taxpubaaa axpanrad BOAOPOAHWMHT Xaxmn Oup xun. OAvMHraH MarHuiAHWHD
MaccacK KaHuda?
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39-§. ROHIIEHTPAIIHAHUWHI PEARIIHA
TESJIHUTHTA TAGTCHPH

EurMerrll peaKnHAIApDHHHI Te3JIHTHra pea- ByryHru gapcaa:

_ FpII6
eHTJiap KOHIOeHTPaAnHACHHHHT TABCHPHHEHHA KVDHO * KUMEBWi peakLms

YHKAHIHK, TE3NMIATE KOHLEHTPA-
ErMeérHil peakIHMAHHHI Te3JIHIH TaAbCHpPJA- LMAHWHE TAbCUPK
IMIVEYH MOIIATAPHHUHI KOHIEeHTpalmuAcura 0o¥F- TabCHpnauysuy Macca-
JIHE. KHMEBHMH TabCHPJAINVE 3appadalapHHHT Jiap Kouylines buroan

i dManra owaguraHaurtH
TVEHAIIIVEHN HaATHAHAaCHOa aMaJira omnianmH. Eapp&— TYLLYHAMMNS

Uya COHH KVI O0VIraH calliH TVKHAIIVE XaM KV
0VaanHs, TVKHAIOVE KVO OVarad caiing TeallHuK
XaM EKatTta O0Vianu. Moagga KoHDeHTpanHAcH

VHHHT KHMEEHI MHEIOPHTa, JeMaK s3appada co- + PeareHTnap KOHLEHT-
HHTA OpOoOOpHHoHAJ, IIVHHHT VUVH KOHIEHTpAa- paLmvACcH

nug KopH 0Vica, cHcTeManary 3appada CoOHH * TabCMpAALWYBUM Mac-
XaM KvVo 0vVmann. KuMerHH peaknHd Te3 IHTHTa Canap KoHyHW
PEeareHT Iap HKOoHIeHTpAIIMACHHHUHI TABCHPH — * BOCWMHWHT TabCpw
KHMEEHH KHHeTHKAHHHT AcoCHII KOHVHH — Tab- * Tabcupnalwysun moa-
CHpJIAIIVEYH Maccajlap KOHVHH OunaH udona- AanapHuHr Tabyaty
da"Hanu (“rascHpPIAIVEUHN Maccaaap” — X03Hpru

“KoOHOeHTpanu4 TYVIOVHUACHHHHI CHHOHHMHN). ¥ HH aMAaJIHH MabJIVMOT.IIAD
acocuga Hopeerng onumaapn KE.I'vasabepr Ba Il.Baare 1867 fmam tas-
pudaamar. TascHpIANIVEYN MAacCATap KOHVHHHHHT KOHJacH. Xapopart
yarapMmac OVaradia peakHUAHHHT Te3JHTH Ta'bCHPJIANIVBYH MoAJamaap
KOHIeHTPAIHACHHHHAT KyIaliTMacHra TYFPH MpoIopIiHOHA.

adA + bB = ¢C + dD peaKnHAcH VUVH Te3JIHKHHHI KOHIeHTpanuAara
OOFIUKJINIY Kyiinnarnua ndonamagangu: v = k - ¢%(A) * ¢*(B). Bvyanaru £ —
Te3JIHK KoHCTaHTacH jJed aTanagurad OponoplHoHAT KoaddunuernTH; c(4)
ea c(B) — A, B MoOJalapHHHET MOJAD KOHIOeHTpanudacH (Moas/a). Tesduk
KOHCTAHTACHHHHT (JH3HK MabHOCH TABCHPJIAIIVEUH MoAJaIap KOHIeHTpAa-
nuAcH 1 mMoas/a OVAraHJa VHHHT COH KHIMATH DeaKI WA Te3JJUTHUra TeHT
OVIHIODMHHE EKVpcartagn. HOKopHia KVpcaTHIraH peakKIHd Te3JIHTHHHHT
HonacH peakKIHAHIHT KHHeTHK TeHraaMmacH ned ataigann. Macamas:

°H, + 0, = 2H,0
PeaKNUAHNHT KHHeTHE TeHTJIaMACHHH MaHa 0vHAall 3l MYMEKMH:
v = kc*(H,) - ¢(0,)

Onnuii peaxnuanap (0HpriuHa 600CKHUA aMalra ollajH) vuvH xXap O0Hp
MOJJAaHUHT KOHIEeHTPaANHACHHNIHAT Japaskacl KVIHHYA VHHHAT CTeXHOMeTPHK
Ko3dHIHeHTHra TeHr 0Vaanll, Myparkkad peaknudaaap vuvH 0V Komnga dasxa-
puaAMaini. TaskcHpIAIIVEUH MACCAIAD KOHVHH daKaTriHa o401 KIMeBHH
peaKniAgIap VUVH Oa:xapuaani. Arap peaxknud 0Hp Heua focKHuga dopca,
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Becey

vHEAa 0apua ;KapacéHHHHT Te3JHKJIADHHHHI HHUFHHANCH VHHHI 3HT CeKHH
Dopanurag 0Hp 0OCKHUYHHNHT Te3JIHTH 01JIaH aHHKJaHAOH Ba V JHMHTJI0BUH
dockKHY fed aTagzanm.

T'omoren peaknmudJapra rascHMOH MoJJajap KaTHalITaHa peaknud
Te3JIUTHra 00CHM TabCHP 3TalH.

Cadadn docHM KoHIeHTpanHnd 0KMjIaH daMdapuac GoraHK. MeHnenees —
Knameiipor TeHrmaMmacuza: pV = nRT, arap V Xa:KMHH TeHITIAMaHHUHT VHT
TOMOHHra, RT-Uam TOMOHHIa VTEasmn,

n/V=e
IKAHJINTHHA XHcodra oJicak, VHIA
p/BT = e.

bBocum 0mIaH MoJI4p KOHIeHTpanud O0Mp-0MpHra TVFpPH ODpoIIoOPIIHOHAI.
HIyveuEr vuyH 00CHM OPTraHJa KHMEBHIH peaKNHAHMHT Te3JIUTH opTagm,
00CHM KaMaliraHia 3ca Te3JHE KaMadOH.

TascHpIAIMVEYN Maccalap KOHVHH raszjap apajamMacH 0MIaH 3pHTMa-
J1ap VUVH TAaIIVEJIN, KATTHE MoAJap HINTHPOK 3TANNTaH peaknu4daap VUVH
doiinaragnaMaiinm. 'eTeporeH peaknuaIap VUVHE TASCHPJIAIIIVEYHN MaCcCcaIap
KOHVHHHHHT TeHTrIaMacHura GpaxkaTriHa cYoE éKH ra3ciMOoH MO JJaIapHHHT
KOHIeHTpANMAIapH KHpAanM, KaTTHEK Moanagap xupMmainu. Iereporen
peaKnuaIap Te3JIHrH peareHTJIAPHHHT TABCHDJIAIIVE H3ACHTa, VIADHHHT
ApaNalIiIn gapaskacura 6oraHEK. KaTTHE MoaJalapHHUHT 3acHHH VIApHH
MAainagani, CYEIa 3pHTHII TYGailln KaTTalallTHpHII MyMERH. Macaman,
KVMHpP €HTaHJa KHCI0P0o] MOJIEKVIATIapH 03aJard vriepol aToMIapH 61-
JaHTHHA TabkcHpJaamann, KVMuapHEA Malgataiigurag 0Vica, TAsCHPIAIMIHIN
MalijoHH, €HHUII Te3JIUTH opTani, cafady ras MoJIeKVIATapHHHHT KATTHE
MOA4a I03aCHHHHT MalifoH 0HpJIUTrHIaru TVKHAIIVE dacToTacH oprann. Iy
0ILIaH reTeporeH peaknudiIap asalapHHHTr 0VIHHHIN o3acHna dopangH.

T'oMmoreH peaxnuaiap OVTEYVJI XaskMmaa OopalHW Ba VJIAPDHHUHT Te3JIHIH
peareHTJApPHHHTI KOHIeHTpanHAacHra 0oFrJIHE 0ViIagH.

K1MEEHII peaknig Te3JINTHUra TABCHD 3TYBUH MYVXHUM (QAaKTOpPJIapHHHT
0MpH — TABCHDPJANIVEYH MoAJajap TadHaTH.

Cuamapra MasavM OVIraHHIeK, MeTANIAPHHHI KHcIoTajxap OHIaH
TABCHPJIAIININ PeaKINHACHHHUHI Te3JIHTH VJIADHHHT Taduatura 00FIHK.
Macana®, MATEMHHHAHT XJ0DPH] KHCI0TA 0IIaH TABCHPJIAIIIVE Te3JIHTH (BO-
NOPOOHHUHT A:KPAIHIN Te3JIUTH) PYIra Kaparasja NEKopH, TeMHD 3ca pyira
KaparaHja XJOpHI KHcJI0Ta 0HJIAH CeKHH TabCHpJAMIANH.

EnMEepHii peaknug Te3JUTHIa peareHTJap KoHIEHTPAa-

NHACHHUHT TABCHPH — KHMEBHI KHHeTHEKAHHHT ACOCHH

P KOHVHH — TabCHPJAINIVEBUH Maccajlap KO0HVEH 0HJIaH
{ . udogamagann. TarcHpPIANIVEYH MAaccajap KOHVHH rasjap
[ & apanamMacH SMJIaH IpHUTMaNap YUVH Taanaykriau. I'omo-
! reH peakNHAIapra rasciMOH MOAaTap HINTHPOK 3Tragaa
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pearnua Te3JUIrHra 60cHM TabcHp 3TanHn. l'eTeporeH peaknuaIap VUVH
TABCHPJAINIVEYH Maccalap KOHVHHMHHHI TeHrjaaMacura ¢axaT CVIOK 6KH
Ta3CHMOH MOJJaJADHHUHT KOHIeHTpanuailapH Kupanqn. KuMeeHi peaxnud
Te3JUTHra TAbCHPJAINVBYH MoJjanap TabHaTH XaM TabhCcHp 3TanH.

9 1. Xap kaHoai KMMEBWIA peakLMAHHWHT TE3IWMIW KaHaaii dakTopnapra bofank? MeTeporeH
peakUMAHHWHI TE3NUITAMa KaH4an KylumMmua GaKTopaap Tabcup 3tagu’
L 2. bepwnrad KMMEBWMIA peakUWANApHWHT Kaicw brupw Tespok bopaaw:
= a) GoCcPOPHUHT XaB04a Ba KUCAOpOoAAa EHULLW,
B) pyXHWHT KOHLIEHTPAAHIaH Ba CYIONTUPWATaH XA0PKWA KMCNoTa BUNaH TabcMpnallysw;
B) HaTpWiA DMNaH TEMWPHWHI cyB Bunad Taboupnawysm? TYWYHTUPKUHL. Tervwam
peakUWA TEHrNaManapuHie 31HT.
3. TabcupnalwyBuW Maccanap KoOHyHW KaHaal Tabpudnadaau?
4. =[luMmrTnoBUM= BOCKKUU AeraHn HUMa?

5. Bepwuaran peakuma UM3ManapyvHM peakuua TEHrnamanapura annasdtmpud, ynapra ku-
HETWK TEHIIAMaNap TY3MHT:

a) H,(r) + Cl,(r) = HCI(r)

B) NO(r) + O,(r) = NO,(r)

B) P(K) + O,(r) = P,O.(k)

r) Mg(x) + HCl(c) = MgCl (c) + H_(r)
a) N,(r) + H,(r) = NH, (1)

6. bocumHKk opTTHpranaa Bepunrad peakuMAHWHT Te3nurk optaanmu, &km Binmaca
kamaagumu CO, (r) + C (k) = 2C0(r)7 TywyHTUpKUHT.

*1. BopopoaHwHr Bpom Gyu Bunad peakumacKuaa Aactnabku MoAAanapHUHT KOHLEH-

TpauuanapwHu uKk bapobap opTTUpCa, peakUMAHWHT TE3AUIM KaHuya MapTa opTagun?

XKasobu: 4 mapTa.

+2. Jactnabkm MoaaanapHUHI KOHUEHTPaUMACMHA 4 MapTa kamaitupca, bepwiran pe-
aKLWA Te3NUIM Heda MapTa Kamaaau: CO(r) + 2H,(r) = CH,OH(c)?

XKasgobu: 64 mapTa Kamasgm.

*3. Cucremagary DOCMMHM MKKW MapTa OpTTUpCa, TYFpW PeakUMAHWHT Te3AUMM KaHua
MmapTa optaam: NO,(r) + CO (r) = NO (r)+ CO,(r)?
Xasobu: 4 ece,

XHFHRETH&HFR‘[H MaccaJap KOHVHHIa O0HO MacaJ/Jia eHHIII

1-macaga. bepuiaras a) ga 0) peaknuaIapira KHHeTHE TeHIJIaMa e3HHT:
a) N,(r) + 0,(r) = ZNO(r)
6) 2CO(r) + O (r) = 2CO (1)

Euumu. KuMerHi peaKIHAHIHT KHHeTHE TeHIJIAMACH peaKOHd Te3ll-
THHHHT peareHTJApHHHT KOHIOeHTpanuAcHura 0oFIHKJINIHMHNA KypcaTtani.
a ) peaKIHACHHHHT KHHETHH TeHIJIaMaCHHH MaHa 0VHIall €3|I MYMKHH:

v=~Fk-c¢(N,)-c(0,);

6) peakouacH vuyH: v = £ - ¢*(CO) - c(0,).
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2-macama. Yyriaepoa (II) oxcHIUENHD éHHIN peaknudcH Jeplaras:
2CO(r) + 0,(r) = 2CO (1)

Yraepon (II) oKcHIHHHHI KOHIOeHTPAOHACHHH S MapTa opTTHpragja
peaKnid Te3JINIrH KaHjall Varapagmn?

Euumu. 1. PeaklMAgHUHT KHHeTHE TeHIIaMacHHH £3aMH3:

v, =k c(CO) - ¢(0,)

2. C0O KoHDeHTpaOHACHHH 3 MapTa OPTTHPraH HDaHTIard peakIHdA Te3-
JUTHHA HdoaanaiMHAs;

v, = k + (3¢)*(CO) - c¢(0,)

3. Pearxnug TeaIUrHHHHT HHcOATIADHHH €3aMH3!:

vy k-(3¢)°(CO) - ¢(0y)

v, ke (CO) - c(0y)

Ataeobu: peaknud Tesauru 9 mapra oprtann.

1. Xaxxmu 600 v OVarad enuyk HAHIOga MaHa 0y peaknua dopaju:
H,(r) + Br,(r) = 2HBr(r). Ma®sayMm BakTiaH KeHHH Bogopo] 0uIaH OpoM-
HHHT MHEJopH 0,02 mons Ba 0,03 moas Goanl. Arap npodHpkara Bogopon
Ba OpomMHHHT Xap dupugag 0,01 mMoapjaH EVIIHMUa KVIICA, peakIHAHHHT
Te3INTH KaHjail varapann?

Aayader: 2 MapTa opTanu.

-2. dputmagna dopanuran FeCl, + 3KCNS = Fe(CNS), + 3KCl peaknusa-
CHOArH peareHTJADHHUHT KOHIEHTpalHdacH ¢cvE 01IaH 2 MapTa CVIOITHPHIOH.
Pearxnua TesIHrH KaHjail Varapagu?

sLasodu: 16 mapTa KaMadgnH.

3. Oanuii MogJaTlapHHHET HIOTHPOKHA HKKHTa peaxnHda Oopan. bup
MHHYTJaH KelllH 0MpHHYH peaknud HaTm:xacHaa 6 r H,S, HKKHHYH peak-
nuana — 20 r HI xocua 6Vagn. bepuarag peaknnAJapHEHET KalicH 0HpH-

HHHT Te3JHTH I0KopH? .
Aiasofu: DUpHHYHN peakIlnd.

4. Mana O0yupgaii peaknua Oepunrad: 2NO(r) + O,(r) = 2NO,(r). Pe-
ATEeHTJADHHUHDI facTiaadlKHd KoHHOeHTpanuamgapu: c(NO) = 0,8 moas/m,
c(0,) = 0,6 mons/n. KucmopodHuHr KoHNeHTpanuacuHu 0,9 monas/n-ra,
a3oT (II) oKCcHOIMHUHAT KOHIeHTpanudacH 1,2 MoJas/JI-radya opTTHpCA, pPeak-
OHAHHHAT JacTJadKH TedJIMTH KaHdYa MapTa opragm?

Aasobu: 3,4 MapTa opTaiu.

3. Curuvu 0Hp XHJI HKKHTA DpodHpKana KyHHIarn HKKHTA peaknud 60-

panm:

a) FeO(x) + H,(r) = Fe(x) +~ H,0(1)

6) CoO(x) + H,(r) = Co(x) + H,0(r)
0Hp XHUJ BAKT opanuruja (a) peagknugacura 2,24 1 (H.mo1.), (0) peaknudcHura
2 r Bogopod capdaaHraH 0Vica, (a) peakIHAHHHT Te3IHTH (0) peaknHAHHHT
Te3JJUTHd 0MJaH coJHINTHpPraHna KaHnail yarapanmu?

Aasobu: v_= 10 MapTa KamM.
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6. A pa B vMoaganzap opacHjard peaxnnd MaHa 0V TeHraMma 0Viinua
dopanim: 2A + B = 2C.

Hactnad MogjajlapHHHI KoHNOeHTpanuAaaapu c(A) = 0,3 moas/ i,
c(B) = 0,5 moas/ 13 Teanuk KoHeTadTacu 0,8 °/(Moas®-MmuH) 0Vanu. Masaym
BAKTAaH KelHH A MoIJaHWUHTD KoHIeHTpanuAcH 0,1 moas/j1-ra KaMaijn.
Peaknuauauear nactiaadKy Te3IHTIHMHH BA CVHITH Te3JIMTHHH TOIHHT.

dasobu: 0,036 moas/ (1 « muH); 0,0144 Mmoas/ (a1 - MHEH).

36-§. XAPOPATHHHI PEARKIIHA
TESJIUTHTA TAGBCHPH

EVaoruga peaKnHgaiap Te3JIHrIH Xapopart ByryHru papcaa:

EVTapuiaragia opranu. Peaknug Te3IHTHHHHT » KumBaMi peaKis Tes-

Xapopatra OorauKauru Baut-T'odd Kompacu NWMATa XapOPATHUHT
0HJIaH aHHKJIaHAAHW. Kougara MyBo(HE Xapopart TabCUPUHK KYpKD umka-
xap 10°C-ra x¥rapuaragna peaxknud Te3JIHTH MK3;

2—4 mapTa optani. by OorIHEJIHEK MAaTeMATHE * "QaonnaHvLl 3HeprUacK’

Euxarga 0venail ndojaTaganm: TYLIYHUACUHUHT QU3MK
MabBHOCIMHIA T}I’HJ'_',-’HEIMHE.

— « YyTr—T1)/10
UTE HTE y ,
aHAHY (yElll
ﬁFH,IlEll"H Uy — Ea Ve — MOC XO0Ja T1 Ea T.:. : P
1 s el i e
XapopatTnmapiagard Te3JdHE, Y — KHMeBHH peak- . K,apﬂpaTHMHr TabCUPK
oA Ted JJHTHHHWHI XapopaTt HGBE[]@HH,HEHTH, v . EaHT—FDq:lq) KOWMAACH

TABCHPJIAIIVEYH Moajadap xapopata 10 C-ra + DACANZHULL SHEPTUACHK
KVTAPUJITAHIA Te3JHKHIHT Heua MapTa OpTHIIH-
HH KVpcaTanH.

Xap 0up peaknid VUVH XapopaT Ko3dQUOHeHTH Taskpudana aHuKJIaHa H.
Eefinaru maganunniap BaaTt-TI'odd KoHIacHHHHT XapopaTJapHHHT KHCKA
opaluruja fa:KapHUIHINHHH EKVpcaraiu. sJRivia xaM HKOPH Xapopar
XVAVAHJAa peaKIHdA Te3JHTHHHHI XapopaTtra 0oFIHKJIHTH 0V KoHJara
MVBOHUE KeaMalign. Te3IHK KOHCTAHTACHHHHI Xapoparra 0oFIHKJIHNIH
TYIOYHYacHHH factaad meesn oaumMH CeaHTe AppeHHVC V3HHHHI (ao
TVKHAIIIVEBJIAD HasapHAcHIa KypcaTras.

OIHMHHHET QHEpHUYA KHMEBHI peaknHdara TabCHPJAIIVEUMN MoAJajap-
HHHT eTapJH 3HeprudcH 0op ¢aoa MoJeKVIaTapHTHHa HKaTHaIIajH. dap-
pavalapHHHD caMapaaIH TVKHAIOVBEH HaTH;KacHIa ATOMJIAPDHHHT OpaIHK
I'VPYXH — paoa MaEMya XocHI 0ViIanH (55-pacu).

By rypvx :xvaa daol Ba :EyIa KHcKa BarT Mae:xyaaup (107% ¢), vHH
aloxuja axEpatud oJHIDI MYMEKHH sMac. Bogopon Hoagna cHHETe3HHH MHCOJI
TapHKACHa KVpHO YHKAINIHK:

H, + I, = 2HI

2
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El H-I, (®aox mamoara)
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= / \
o / \
= | H-L | \
- Il.
\H___;J-H :’.I—]I_ — peaARNHA
p MAHCTIOTH

PearnuAHEAT f0pHIIHE

ad-paem. Bogopon 6HIaH HOJHHHET TABCHDJIAIIVEH J3BOMHIA
CHCTEMA 3HEeDTHACHHHET V3TADHIIH

Arap pogopon 0mmaH ol MOJeKVJIAJIApHHHHT 3HeDpTHAIADH eTapin
0ymca, axtus mazkMya H, — I, xocun 0Vmagn. YHAaH KellnH 0y 3appada
macTaadKH X0JaTHra KeJIHIIH €KH BoJopo] HoJHIHHAT HKKH M0JIeKVJacHra
afiIaHUIIE MYMEHH. JHrH MoJIeKVJIAHHHD TY3HJIHIIH 3Heprud (AH) axk-
pannmIy 0MIaH 0Hp BarTja coadHp OVIHINH 35-pacMia KVpHHHO TVvpHOOH.
Haru:xana 3K30TepMHE peaKlHd aMaIra ommani. ¥ gnai dvica, daolLIali-
THPHIN 3HepTHAcH — GaoLTalliTHPHII Ma:KMVACHHHHT VpTada 3HeprudacH
0IIaH JacTiaadKH MOJeKVJIAIAPDHHHT VpTada 3HeprHAJIapHHHHT dapKHura
TeHTr. @ao] sMac MOJeKVIAIADHH KVIIHMYa 3Heprud capdiam duaaH da-
OJUIAIITHPHIN MYMEHWH. PeakKuHAHHHAT 0OPHIIH VYVH KeparJaH JacTJadku
MOAJAaJAPpHHHT 3appadajJapHHH (aodJaliTHPHII VUVH capdaaHaauran
3HT 03 MHEJOPIArd 3Heprud daoaramTupuim 3HeprudcH E. (kih/mois)
ned atamany. @ao /L IaIITHPHIN JHEPrHACHHHHT KATTAINTH TALCHPJIAIIIVEUYHA
MOJIaTapHHHT TadHaTHra 00FIHE, V PeaKNHAHHTHT Te3INTHHH aHHKJIaliqiran
ACOCHI GaKToOpJIaApHHHAT 0HpH 0VIMd XxucodaaHani. @ao LIalITHPHII 3HEPTIHACH
JacTJadKH MoJJaTapiarH KHMEBHH 00oFIaHHINHH KYUCH3JIAIOTHPHINTa eKH
yvaumra capdaagani. Cadadn xap xUaI MoJaTapiard KHMERHH 00FIaHHIIHIHT
MVCTaxXKaMJIHTIH Xap i, Qao JIallTHPHIN 3HeprHacH KaHua Ky 0yJica, pe-
AKIIHA OIVHYA CeKHMH 0opalHl Ba aKcHHYA, Gao JIallTHPHIN HepIrudcH KaHda
KamM O0ViIca, depHiarad XapoparTia :KapaeH IyvHUAa Tes Jopann. Peaxnua Tes-
JHTHHHUHT Xapoparra 00oFIHKJINTHHHE Vpragaetno, (pao L IallTHPHII 3HeprHAcH
Taskpudana agur Iagani. Peaxnmug Te3MMrHHUHET XapopaTtra 00FIHEJINTHHH
AHHUKJIANNHUrad AppeHHvCe TeHIJIaMacH:

B = AgEYET
MVHIarH k — peaKOIHAHHHT Te3JHEK KoHCTaHTacH:; A — TascHpJallaiHrad
MOOOAJaAPHHHT TaA0HATHra 00FIHE IPONopIHOHAIINE KoaddunuerdT (daoa
zappadajlapHHHI TVKHAIIVBH COHH); ¢ — HATYPAJ JIOTAapHGMHHHI ACOCH;
R — vHHEepcal ras fouMuiica; T — abcoamoT Xapopart. @ao MoIeKyIagap
coHH Marceenn-boasIMaHHBIH TAKCHMOT KOHVHH acocHIa MaHa OvHaal

SHHEJIaHaH.
N_ = N, -exp[-E/(RT)],

E
Ovegaru N_ — s”Heprudcu E 60yarad Mojiekyaa coHn; N, — Vpragnaaérrad

crcTeMajaru dapua moJeryaa coHH; T — Xapopart; R — vHHBepcan ras
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noumuiicu. Iy 6HIaH Te3IHEHHHI XapopaTra Tamxpudana aHHKIAHTAH
DOFIHEJINTH MOJeKV.JIATAPHHUHAT 3HeprHdacH 0Viiida askpaaInil KoHVHHE 0ILIaH
nanmianradg. OKopuga aflfTuiaragiapiad YHKAPraH XVI0CAME3, KUMEBHI
peaEnNUAgHHHAD fopHIIH VUyH: 1) TabcHpIAIIVBEYUH MOJJa MOJeKVJalapH
TVKHAMIVEH; 2) MOJIeKVIATAPHUHAT eTapian (aoilammTHPHINI 3HepIrHACHHIHT
OViaInmu; 3) Mojderyiaanap 0up-0mpu 0MIaH Tesdda TABCHDPJIANIHINHN VUVH
yAap caMapand HVHaIHIIna 0VIHIOH Kepak.

bunacuammn?

EVnoruma pearxnuanap amanna GopMaHaH, YIaD DEODH Qa0 IaIITHPHII 3HEDTHACH-
HH Tamad stTand. Arap fapua peaknHATAD 3HeDPTeTHE TYVCKHHIHECHS Oopanuram Gviaca.
VHA4 XZAB0JarH KHCJI0DO] €HHINTa eKH OHCHAJAHHINTA MOoHHT fapua Mojganap 0HIam
TabCcHpJIAINras 0¥aap 3au. byener sarm:xacunan fapua opraguk Moaaanap CO, za HO
CVHITH MaXCVJI0TJapHrada oxcHaadaEram 0yvaap 3gH. yamer yuvye O0H3 peagnmamap-
HHHT IOKODH TesJdHK 0HISH bopHOIHra amad OepalHraE Gao I IallTHPHIN 3HeprHACH
TydaiId XaeT KeuHpaMHs.

Kumernil peakIHAHHUHT Te3JUTHHHHT XapopaTra 0orF-
!; ] - muEaura Baat-T'ogd xompgacH 0HIaH aHHKJIaHanHu. Kom-
{ . 1nara 6mHoaH XapopaTHH Xap 10°C-ra kVrapragga peaxnng

i &

TezJIura 2—4 Maprta opragd. KIMepHl peaknHAara Tab-

cHpJamiajurad MoJJalapHHHT eTapiaH 3HeprHdacH 0op

daosI MoJeKVJAJapHTHHA HIITHPOK 3Taagn. @aoa 3mMac
MOJeKVJAIapHH KVIOHMYa 2Heprud capdJam Tvdaian ¢aolIallTHpHII
MYMEHNH. Peaknungaeuar 0opHIINra KepakJgH JacTiaadKK MoAJaIapHHHT
MOJEeRVJIAJApHHNA QaodJaHTHPHIN VUVH cap(aadaiurad 3HT 03 MHKJopJard
3Heprud GaoMaHTUPHIN 3HeprudacH E. (Kih/Moms) ned aranagu. ¥ peakx-
NHAHUHT Te3JHUTHHH aHHUKJAHQNUTrad acocHH daxTop XHcodaaHanm: Gaog-
JAIITHPHII 3HeprudcH moKopH 0VJca, peaknHd ceKHH O0opajH, daoJsiami-
THPHII 3HePTHACH Kawm 0Vica, 0epHarad xapopatia :xKapaeH Tes dopann.

(p 1. XapopaTHWHI OPTULLKM peaKUMA TE3AMIra KadHian Tabcup 3Tagaun? TyLWYHTUPKWHT.
2. Bant-To®d xowaacuHw TabpudaaHr.
L 3. DaoanawTUpWLL 3HEPTWMACK AEraHw HWMa Ba Y KWMEBWA peakuWAHWHI TESMNWIATE
5 KaHAan TabCup 3Tagn?
4. ZKz30TepMuK peakuna DWUnaH 3HAOTEpMMK DEaKLMAHWHT Kahcn DMPWHWHT daonnaw-
TUPWLL SHEPTUACK HIKOPW?
5. Bogopoa nepokcuaMHW Kaepda caknaraH MabKyn:
a) 25°C xoHaga &km Mmyznatrinuga (5°C); 6) pys Ekn KopoHsy koiaa? Y3 GUKpUHIMsHKM
TEMWLLIA PeakUMAHKMHT Te3nurk Bunad BornaHr.
6. O34K-0BKAT MaxcMmynoTnapy HunaH AopWUAapHU Caknall yuyH My3naTrudnapHuHr
GORAANAHANUILMHK KMMEBWIA XMXaTAaH TyLYHTUPWHT,
7. YkyBuw Temup AoHauanapu bunad cynbdat KMonoTa opacuiari peakumnadn dbepuarad
acbobpa yprangu.
Peakuma Te3nuruHM ypraHuwira mocnawrad 6y acbob KaHaai MwnalmHm TyLwyHTKH-
PUHT:
1) arap TEMUPHWHT KyKyHWAaH QoiaanaHuAca, peakuna TE3NWUIY KaHaal Y3rapuwmHy
TYLUYHTHUPUWHT,
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Cvasdar
KHCJI0TA

O0HAYAIADE o

2) peakumMa Te3NUIMra XapopaTHUHI TaboupK Kanaan? Xap bup Taxpwubaaa Yigysum
PWOR KNWLWK Kepak bfarad yuta KoWaaHn aiTuHS,

*1. PeakuMaHWHr ¥xapopatuHy 30°C-ra KyTapradga yHUHr Tesnuru 64 mapra opragu. Pe-
AKLUMAHWHI ¥apopaT Ko3OOUUMEHTUHKM XucobnaHr.
XKasobu:y=4.
«2. PeakumaHWHr XapopatuHu 50°C-ra kyTapradaa yHMHr tesnuru 1024 mapta optagm.
PeakUUMAHWHT XapopaT Ko3OdULMEHTUHIW XucobnaHr.
Xasobu: y = 4.
*3. Peaxuwn 80°C xapopataa 18 muuyTaa Tyraidam. Ywby peakumsanm a) 110°C; 6) 60°C
¥apopataa onmb bopuaca, y Kanua BakTaa Tyraiam? PeakumaHuHr xapopat Ko3hdu-
uneHTn Yy =3.
Xasobu: a) 40 c; B) 162 MuH.

37-§. KATAJIHUS

byryHrun gapcaa: KEnmernii peaknid Te3JHIHWra TAbBCHP 3TYBUH
» KaTanusatopnapHWHI MYXHM (PAKTOD — KaTaJaH3aTop.
PEaKLMA TEINUTATE TabCK- KHMERHI peakHAHH Te3 JallTHPAOHWraH, 0H-
pUHM KJpKUb umnkamus . POK peakiiid HATH:KacHaa capdaaHMai KoJdaan-
raH MoJjaJjap KaTtajlHsaTopJjap ded aTtaJaim.
TasHu cjanap RKartaanzatop HMImITHpoKHIa 0opaldWraH peak-
HHAJAp KAaTAJHTHE peakuudagap aed aTtajgaaH.
+ Katanusatopnap CanoaTa aMaira omajqnurad KNMEEHI peaKn-
o KaTanus AnapHHHT TaxMHuHAH 90% -ra aKHHEN KaTalHuTHK
* [omoOreH karanus pearKnuAgIapra KHpajgH.
* [eTeporeH katanms Rartamusatopnap zomozen, zemepozen O0VIHD

* MHruburopnap

HEKHra 0 VinHagH.
» Katanutuk 3axapnap 4 g

KErMerHuil peaklHAHWHT Te3JIHIHra KaTalnaa-
TOPHUHT TaBCHDPH KaTanns ged ataiagm.

Karanms romorer Ba retepored 6vaann. TabseHpIamyveBuH Moagajiap
0HJIaH RATAJH3ATOpP OHpP XHJ arperaTt XoJaTtaa 0VJaaHuraH KaTajJH3 roMo-
reH KaTaqams aed atradaau. THOHE TOMOTeH KaTalH3aTopJapra KHciaoTaaap
0maaH acocaap KHpajH.

TabeupIamyedn MoaJasap 0HJIAH KaTaAJH3aTOP Xap XHJ arperat xo-
Jatia OyJagMraH KaTaJHs rerepored kataams geld artaaand. ['eTeporen
KaTamisaTopiapra MeTajjap, YJAapHHHT OKCHAJapH Ba 0. KHpagH.

Bunacusmn?

E¥noruma fHokHMEERHHE DeaKnHAIaAp YYVH XapopaT rosddunmentn 1,5—3.0 opa-
aurHja 6Vaann. Arap mEcoH Oetobiaamub KoaramEna TaHacHEHET xapopatH 36,5'C-tam
39,5'C-raua kyTapnica, opraEmsMIars D HOKHMEEHH Rapaénaapeusr Tesaury 1,13 —1,39
mapra, SHE 13—39% -ra opragn.
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IN'omoren ratanuara MHcoa cudartiaa oITHHrVIYpT (IV) oKCHAMHHHT
S0, onruHryrypt (VI) oxcuaura 50, asor NO, HINTHPOKHAA OKCHIJIAHH-
IINHHE KVpHl YHEHINHAMH3 MYMEKHH. Peaknug HaTH:KacHOa OJITHHTYIVDT
(VI) ogcuaunag cvasdaT KHeJaoTa odHHAOH (cvasdaT KHCI0Ta OJHIIHHHT
HHUTPO3 VCVJIIH):

1 NO,
50, + E‘Dz + O — H50

TETEI}DPEH KaTaauara MHcoJ cudariuga aMMHAKHHEHT Pt HaTallsaTopH
HINITHPOEKHA ORCHAJIAHHINIHHH KeJTHPpHII MYMEKIH.

ANH,(r) + 50,(r) = 4NO(r) + 6H,0(r)

KaranuzaTopIapHHHT TABCHP 3THII MeXaHH3MH KyJa Myparkrad. I'omo-
TeH KATAIH3HHHT MeXaHH3MHHH TVIOVHHII VUVH OpPaIny 0HpHEMA Hasa-
pudcH Taraud 3THAraH. By HasapHAHHHI MabHOCH MaHa 0VHIail, arap
cerxnH dopaqHraH:

A+B—AB

peaxnudaci K KaTalHzaTOpHHHHTI HIITHpPpOKHAa fopca, VHIA KaTAIH3aTOp
nactaabKyl MogjalapHHHT OHpH 0HMIaH peaKnuAra KHpHIIHuo, Gexapop
OPAIHE O0HPHKMA X0CHJ 0ViIanm:

A+ R —AK.

byvunan keiing, AK opanuy 0MpHKMacH peareHTIapHUHT fomIEacH G1LIaH
TabCHpJaIIanim, 0y BaKTia KaTaaHsaTtop 0Vimad dHKanH:

AR +B — AB + K.

Nrrkn :xapaéHHH OGUPHKTHpHO, JacTaadlKH TeHTJIaMAaHH KeJITHPHO
UHKApAMH3:

A+ B —AB.

IMMyenai kuand, KaTall3aTop TAhCHPJAINIVEYH 3appadaaapHu 0up-01pH
0IJIAH caMapanll TVKHAIIVEH VUVH MVXHM 0VIrad sHeprud 01IaH TABMHH-
Jainy, ABHH KaTalH3aTop peaklNHAHHMHT (ao JallTHPHII 3HepTrHACHHH
nmacaiiTHupani, gacTJadlKd MoJJaJapHHHT 3appadaiapH opacHjard KHMEBHHA
DOFIAHHIIHHUHT V3MIHIINTA Ba AHTH 0OFIAHHILIAPHHHT XO0CHJI OVIHIIATA
MYXIM 0Varag “daviaHan KVpcatuo” Oepani. KaTanns TadHaTaa KeHT TapKal-
rag, v THPHE OPraHH3MJIAPHHHTD XaeTHja MYyXHM axaMHATra ara. ATHo
VTcak, OH3HHHT OpPraHH3MHMH3Jard yrJiaepBopolaH OHpHKEMAaIap Xapeo
TapKHOHJard KHCJI0POAHHHT TabCHPHAaH V3JIVKCH3 0OKCHAJIaHHD, CYE DHJIaH
KapOoHaAT aHTHAPH] rasura aiiaagnd Tvpail. bHoKHMMEBHII IpolecIapHUHT
neapian dapdyacH O0HOJOTHE OKCHJLIHM KaTalH3aTopJapHHHI HIITHPOKHIAa
dopanu. bHokaramHsatopjgap — TapKH0H OKCHJLIAPAAH TAIIKHWJI TOINraH
thepmenTIapaup. @epMeHTJAAPHHHT TabCcHpHIaH KVIIH XapopaTia THDPHEK
opragaMjaapia KVOUHJIHE MypaKkadl KHMEBHH peaKnHdgJgap HKOPH
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TeaNIUK 0mniaaH Oopanu. @epMeHTJIApHHHTr Varada XoCCAIapHd MAaBMKVI,
VIAPHHHTI Xap 0HpH Kepak BakTia, Kepayk xoHga wmrkpmmm  100% -ra
AKHH “V3"” peaKnHAcHHH Te3jdaTtann. @epMeHTIapra VIOaraH CYVHBHH
KaTalH3aTop HXTHPO KHUJIHIN — KHMErapJapHHHT 3HT KaTTa apMOHHAHD.
KEumeruil caHoaTja MeXHAT VEVMIOPJIUIHEN OPTTHPHD, MaxcyJIoT 0aX0CHHH
TYINHPHIINA KaTalusaTopiaap MYXHM axaMmuartra sra. KatanmaaTtop
CHCTEeMAaHHHT JacTJadKH X0JaTiaH CVHITH Xo0JaTra VIHIIHHHE TAbEMHHIANIH.
Karannaartop 6nmaH 01pra KIMEBHI peaKIUAHH CeKHHIAINTHPANUTAH MOJ-
namap 0yviaanu. KHMEBHH peaKIHAHHHI Te3JUTHHH ceRHHJIAIITHpaIWTraH
MoJJajiap HHrHOHTOopJaap (HHrHOHTopIap, JaTt. inhibere — peyurmupysui,
ceKuHAauemupuur) ged aradagu. MetannapHEHHT eMHDHIHIIHHHA OJOHHH
0JIHIIJa HATHOHTOPJIApD Varada aXaMHATrA ara.

Bunacuamn?

@epMeHTIAD DEAKNHAHH VHEIA0, 03140 XaTT0o MEIIHOH MapTa TeaaamTupannl Pep-
MeHTHHHT 0Hp MomervaacH 0Hp MEEYTAS nactasbxn mongauawar 46 000 000 monexvyaacu
fHIaH TARCHDASIIHNIE MYMEHHE. @epMeHTIADENHT KAMUNIHTH — GaraTr Xy:xalpa HUHOs
XAeT KeuHpaJH, YVHHHI CHpTHAA 0HD Heua MHHYTAAH KeHHH OViHIHIOHE (0ILIaiin;
HNKODH XaADOPaTia JeHATYDANHAIAHANH, Xap 0Hp QepMeHTHHHT ViHHHHT MOCIAINTaH
XA6T KeUHDHII MYXHTH GVIaam.

Ynap daon sappadganap 0HMIaH Kyja IDKOPH Te3IHKJa TabCHpJIAIIHD,
daolTUry kaMm 0VIrad OHpHKMaigap XocHa Kuiaanu. HaTtu:xana peaknusd
TE3JINIH OapxoJ macadny Ba v TvxTab Koaanu. Kepaxcus ;xapacéHIapHH TVX-
TaTHII YUVH MoAjJaJapra HHrHiHTopJdap Tes3-Tesd Kyimmuaagun. Marndutopaap
THPHE OpraHHaIMJIapa VUpaiiju, viap Xy:Kaiipa 40pojJapHiJarid paqioaKTHR
HYpJaHEHIOAaH Gaollalrad Xap X1 3apapjl 0KCHAJAHHII peaklIHAIapHHEA
TVXTATanH.

EKaTtaauTHr 3axapiaap — KaTalH3aTOPHH “3axapJjioBUH’, AbHH YHHHT
(a0 I IHIruHE DacaliTHPaAHTraH eKH KaTaIHuTHE TAhCHPHHEN YMYMaH TVXTaTHo
KVANHrag Moagajap. JSaxapjJaHHIIHHHED acocHH cadallHH KATAIHTHE
3axXapHHHT KaTajalH3aTop VeTHIa afcopinHAIaHNINIH (HMIaH TYIOVHTHPHIO
MyMENH. KeHr Tapranras kataanTuk saxapiaapra H,0, CO, CO,, H,S, N,
P, As, 5b Ba 0. xupanH.

KuMeérHH peaKIHMAHHHD Te3IHI'H KAaTaIH3aTOpPHHHT
!'- ) HINITHPOKHra 6oranK. KEMEEHI peakUAHHE Te3JIallTHPAa-
{ . JOurag, 0MpoOK peaKnHd HaTH:KacHIa capdiaaaMaii KoJIagH-

[ W

raH MoJJanap KaTarnsatopiap ged aramrangu. Katamruaatop
HINTHPOKHIA 0opajHurad peaknianrap KaTaIHiTHE peakIn-
Anxap Oed artamann. TascHpPJAIDVBUH MojJalap O0HIaH
KaTajaHsaTtop O0Hp X arperat xXoJatna 0VIaqHray KaTalls roMoTeH KaTa-
An3 Jed atarani. TascHpJAIVEBUH MojJaap 0MJIaH KaTaIH3aTop Xap XHI
arperaTtT xoJjatna 0ViIagMraH KaTajlH3 IeTeporeH KaTalni ged arTalaj.

152



Amutpuin Baagumupoendy Cokoneckui
(1910—1987)

KO30FUCTOHAMK XUMMK, akagemuk, Coumanmctmk MexHart
KaxpamoHu. VIAMWA Mnapy opraduk TAPUKManapHUHT Katanmsam
rMAPASHWLLKW Ba ASTWAPA3HULLIN XapaéHNapWHK JpradvLL Ba ynap-
HWHI Hasapwacwra basvwanadrad. Moinap, yrnesognap, ankumHaap,
a3oT DMpMKManapvHK TMApOoreHNall peakunaiapuHWUHT Ba MUKW
EHYEB ABUraTeNNapyiary raznapHuHI TYAVK EHAVPWLL XapaéHna-
PUHWHI KaTannsatopnapyHM TOMraH.

KrMEEHIT peakNMAHNHET Te3INTHHH CeKHHJIAINTHPANHUIAH MOIOaIap HHIH-
fuTOpJaAp Oed aTamagm.

& Karaan: 0naan HedTes knMeécHHHHET KozoFHeToHIATH PHEOEJAHHII X0JaTH

Aranemur [.B. CoroascrEH MISKIIAHTHPTAH KATATHIEHET K030rHCTOHIHE MakTabH
ovryard kyvaga I.B. Coroarcruil moMuaary Opragdy KATAJTH3I BA 3JeKTPOKHME HHCTH-
TvTH acocHga (OK3H) ra An-Papadn momujarm Kozox MEHITHE YHHESDCHTETHHHHT KHME
daxvasTerHaa MyeaddaKHATIH MeXHAT KHEAMoEda. Kartanss ra Hed Th KHMECH MYAMMOCH
omaaH 0v HHeTHTYTIapaaH domka A.B. bexTvypor HoMHEparm kpme danIapH HHCTHTVTH,
E.H. Carfacee HoMHIATH MHIIHH TeXHHES YHHESDCHTEeTHHEHHET HedTh Ba ras HHCTHTYTH, HP
MHJIIHH MyXagaHcaHk axagemuacH, HP Opramuk cuHTes Ba KVMHD KHMECcH HHCTHTYTH,
Kozor ‘'KaasMyraiil'azs’’ MK Hed7Ts Ba ras macruryTa, Atupay ME Hedts Ba ras uscrn-
TyTH, MHHepasn ToM-aOIEHH KOMILIEKC KAWHTa HILIAN MHLJIHH MAPKAIH IIVFYJIIaHANH.

I.EB. Coronsernil HoMmugara OKIH acocnit AyHaTHIIH HedTHH KAHTA HOLTAII Hap A8HIA-
PH VUVH MVXHM IOKOPH CAMAPATH KaTaTHzatTopiaap raepaam. Anx-Dopoduii somunarn Kozox
MHJITHH VHHEEDPCHTETH KAaTATH2Z Ba HedTh KHMECH MyamMMmoaapH 6maad, KozorHcToHHEHET
MHHEDAT X0M AINecH acoCcHJa Hed THHHT oFHp QPaKNHATADHHEHE EDeKHHIUIANI YUVH EATA-
JHIATOD TAHEDJAIN BA VHH CA0HTra KHDHTHIN (0HIaH NMIVFYAJIAHANH.

A.B. Bexrvpor momugarg Kuve dagrapy HHeTHTVTHIA He THHHD OFHD KOIJHKIADH,
Hed THHHEr HVIO0NI FrasJdapH HIaH a:EpaJalHraH TasJapHH KaHTa HOLTAIL :XKADASeHIapHTa
MYXHM GVAraH KaTATH3aATODJIAD OJHIN MYaMMOJADH VDTaHEHIAAH.

EP Opraguk cHHTe: Ba KVMHD KHMECH HHCTHTYTH KVMHPHH THIDOTeHIANI KaTATHIA-
TOPJSDH GHIaH TeXHOJOTHAJADHHH ADATANH, XAD NI GVHKOHOHAN rypyxiaap# Gop vrie-
EONOPOAJIADHHHT 3JeKTPOKATANHTHE KAWTADHIHIOAHH AMAITA OIIHDHIT OHISH MAIIFYJL.
HozorucTtoHna katanns 0MIaH HedTh KHMECHHHHT AKHH KYHIADIA PHEOEISHHII KeTasKard
“KuMeétezHomorHurk daH coXacHIArH GaHHHHT DHEOEIAHHIOHHHEHT CAIMOKIH HYHAIHIITH
fHIaH” aHHEKJIAHAOH.

(p 1. Katanuzatop aeraHun HUMa? Hiama yuyH KaTanu3atopnap peakuma TE3AUTMHK OLnpaau?
KatanuTuk peakumnanapra MIUCon KenTUpMHI.
- 2. [OMOreH KaTtanus, reTeporeH Katanus ageraHv Huma? Muconnap KenTMpUHr.

3. Nabopatopwana kucnopoaHu: a) beptonne Tysmaad; 6) soaoposa nepokcuanaad MnO,
KaTaNn3aTop UIITMPOKUAA ONMHAAN. ARTWUD YTUATaH peakuWAnap KaTalu3HUHT Kaicu
Typura Kkupagu? TyLYHTUPUHI.

4. Kypyk x10op TeMMpra TabCcup 3TMaiay, WyHWHr yuyH y Temup bannoHaa cakranaau.
HamnaHraH xnop TemMupHi emupaan. byHAar CyBHWUHT TabCUPU KaHAAMT TyYLLYHTUPKHT.

5. Wurmbutopnap aeraHn Huma? Ynap HUMa yuyH Kepak?

6. buokaTanusatopnap AeraHu HUMa? YNnapHWHT aXaMUMATAHWA TYLLIYHTHUPWHT,

7. KatanuTtuk 3axap AeraHv HUma?!



1. [apcnap bownaHmumra Oup oid KonraHga nabopaHT koHueHTpauuack 0,3 mone/n Bo-
AOpoA NepoOKCUAMHWHE 3pUTMacuHK Takepnaaw. 1 centabpaa Taxpubara TaiépnaHrad
YKMTYBUK BOAOPOA NEPOKCUAWHWUHT KOHLIEHTPALWMACK UKKKU MapTa KamManWraHamrmHu
ce3an. Boaopoa nepokKcMAWHWHE aXpanuil peakuWACUHWHT TE3NMIMHKA XucobnaHr,

Xasobu: 5 - 107 monb/cyTra.

«2. KusampwiraHga BOA0OpPOJA NEPOKCUAM KMCNOPOA Xooun Kuanb napuanaHaaw:
2H.0, = 2H,0 + O,

BOAOPOA NEPOKCMAMHMHI AaCTNabKK KOHLEHTpaLWACK C(H.,Q.) = 0,156 monw/n, 2,5
COaTAa YHWHI ApMK Napuanadaaw. Peakuwa Tesanrim xwcobnanr. Bogopoa nepok-
CHMAMHWHT T N 3pWMTMacK Napuyanadradja KaHua auTp (H.W.) kncnopod xocun 6fnaan?

Xasobu: 5,2 - 10~ mons/n-mny; 0,82 n O,

Peakuna Te3JIHTHHH VPTraHHII

Craxagnapra oM KapToIlIKa 0HIaH DIHINTAH KapTOOIKAHHHT
oVIaKIapHHEH colIHd, VCTHTA BOJOpO] HNepoKCHIHHH KVIIHHT.
IImmras xapTomkara Kaparagia, X0M KapToloka 0MJIaH peaKknng
Teapok dopanu. Cadadu ToM EapTomgaga gepMeHT VarapMarad.
by peaxnugHH XoM Ba OHIOraH IVIOT 0HJIaH XaM 0JIHO 0opHII
MYVMKHH.

‘w,; Ein doijanaEnIaIuras RaTaan-
5 ZATOpPIAp

. Ilmarumaa

Hurens

Mannanmit

e o0 [bo |

Temup

Bamanui (V) oxcEIRE

& | e

Boasdpam (VI) oxcanr

7. Monmnbger (VI) oxcuann

8. Xpom (III) oxcunm

G. Pvz orkecuaon

10. EobaasT

38-§. BAHT-TO®® KOHITACH BYVHHYA MACAJAJIAP

1-macama. Bepunran peaxnmng 50C-ma 18 mmuE-ja, 30 C xXapoparzga
2 mue-ga tyvraini. Iy peaknugauear BaaTt-T'odd xosddHOHeHETHHH (Xa-
popat) agngiaagr ea 80°C xapopaTrna peakIHIHHHT 00PHIIHra KaHUYA BAKT
Kepak 6viaagu?

Euvumu:
Aspan xapopatHu 30 C-gax 50 C-ra kVTapHuaraga peakig Heua MapTa
Te3poK 0OpHINHHM AaHHKJIAIMH3:

18 mum _ 9.

2 MuH
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ITyenail kxuaud cucreMma xapopatTwHH 20C-ra opTTHpPragna peaxnnd
Te3JHIH 9 MapTa opTajH. Af

At U Ty
BauT-T'o@ Tenrnamacura kypa TesJHKIap HEcOaTH: - = y10; TerHmin
0

KaTTAIHKJAPHH TeHIJIaMaJard VpHHra KVIHd xucoldaaiMus:
50 - 30

Yy o10o=9
=19 y==3.

MHUINE MasMyVHH 0VIMAaraginrd vuvH Y= —3 KaTTAIHNTHHEHA XHcodra oJIMaii-
MH3. ¥ HAa XapopaT EKo3(ddHNHeHTH 3-Ta TeHr OV.JIagM.
Cucremarnar 20°C-garu xogaTHuHH Hazapga TyTud, 80 C xapoparna pe-
AKIHMA Te3IUTHHUHT Heua MapTa OPTHINHHK XHcoldIaliMua:
80-20

=4 W0 = 3= 729,

Lo

Arsu Oepunrar pearnua xapopartHn 20 C-gag 80 C-raua rVrapragna
729 mapta Tez Gopanu. Arap peaxknmg 20°C-ma 18 mmH Gopca, JeMak
80°C-ga yHuHr Gopmmura 729 mapra KaMm BaykT Kepak O0Viaaam. 18 MuH
cegvHIra VTrasnd (1080 c), peaknugaeuHar 80°C-1a xagya BaKT GOpHITHHEHA
XHICco0IaimMua:

1080

f——1
799 1,5 c.

Haeodu: Y= 3; peaxknuda 80°C-ga 1,5 cexyHAna Tyraigu.
2-macana. 36 C-1a DeHHNUIMTHHEHWHT TDAPpUATAHWUINHMHN Te3IHE KOH-

cragTacH 6-10"°ct, 41 C-na 3ca 1,2-107% ¢! Tedr. Peaknug Te3sIUIHHHHAT
XapopaT Ko PHOHIeHTHHE aHHKJIaHT.

Eyumu: TeanuxHHHT xapopaT Ko3ddunmueaETHHH Baat-TI'odd Kompacu
DViHua xucodJaliMH3:

b =4
= . 10
B.=Fk, Y :
EarranurkiapHEH VpHHATra KVAMH3I:
41-36 -5
k, . 1,2:10
10 = L == 21
Y B v 0,6-10°
Nemax, ¥ = 4.

Aasodu: Y= 4.

9 +1. Xapopat 10°Cra kjTapunranja peakuma Te3nur MKk mapta optagn. 20°Caa by pe-
akuraHuHr Tesaurn 0,04 monb/n - muH. 50°C-1a xeHe 0°C-ga peakunAHWMHT TE3AMIK
aHgai 6ynagn?

~ KaHaain bynan
XKasobu: V,, = 0,32 mons/n-MuH, V, = 0,01 Mons/A-MUH.
2. PeakumnaHUHr Xapopart KO3pOUUMEHTK Y = 3. PeakUMAHUHT TE3AMIK 81 MapTa OpTULLIM

YUYH XapopaTHK Heua rpagycra KyTapuil kepak?

XKasobu: 40°C.
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60°C-pa peakuma 270 c-pa Tyraidan. Arap peakuwa TEZNMUMIMHUHT XapopaT Ko3QPuum-
eHTU y = 3 Oinca, 80°C-ga Oy peakumaHuHr BopuiuwMra KaHua BakT Kepak?

XKasobu: 30 c.

2N,0 + O, = 4NO peakiiua Bopaawrad cuctemaaa asoT (I} OKCMAMHWHE KoHLIeHTpaLm-
Ack 0,25 monw/n aax 0,45 Monk/n ra, KWCAOPOAHWHTI KoHUeHTpauMAacK 3ca 0,6 monk/n
AaH 0,2 mone/n rada y3rapaau. Peakuma TE3AWTA OpTaauMK EKKM KaMafaauMu?

Xaeobu: 1,08 mapTta opTagm.
Bup xun xaxmaa, bup xun BaKTia peakuwa HaTwkacuaa 12,15 r sogopos bpomug,
Xy4AuW WyHAaN X0NaTaa MKKMHUM peakuwa HaTvkacuaa 12,8 r sogopos noaua xocun
Bynau. Kaicu peakuMaHUHT TE3NNUTW HOKOpU?
AsTomobunnapHudr peannHack 20°C xapopataa 5 Wun caknanaaw. 10°Caa 3ca y KaHua
MKUn caknadagu?

Xaeobu: 40 »

XapopatHu xap 10°C ra kyTapraHga peakuwa Te3Nurm MKKM mapra opragq. Peakuwa-
HWHT xapopatiHK 100°C gan 200°C ra kyTapraHga peakuWaAHWHT TE3AWUMK Heuya MapTa
opTagu?



MNe2-JTABOPATOPHA HIITH

KEuMEpHii peakua Te3JHTHra Xap XHJ KaTaJdH3aTopJaap
TAbCHPHHHHAT caMapaJHJIHTHHH VpraHHil

Peartueaap: muc (II) cyasdaTiHUAT, aMMOHHH 'HAPOKCHINHNAHT, BOJO-
pon neporkcHIuHEUHAT 10% -1IH spUTMAanapH.

Kumépni nauniaap ega aedod-vervaaaap: 250 m-au ga 100 muo-am, 25
MJI-JIH VI40E NMHJIHHPJIApPH.

HurauHr 0opHIIH

Taxpuoa. Xaxmu 250 Ma yu nuaIuEAp oaud, YIApHHHT 0HPHHUYHCHTA
vHC (1I) ecvasdaruEHHEr 50 MO 3pHTMACHHH, HEKHHUYHCHTA AMMOHHH T'H-
npokcHIHHEAAT 50 MI spuTMacuHEH, vuuHUYHcHra MHc (II) cynsdatn d11aH
AMMOHHH THIPOKCHIHHHUHI 3pHTMAJIapUHHHTr Xap O0Hpuaan 25 MI-JaH
KVHHHTD. ¥4 DHJIHHIPra XaM BoJopo] DepoKcHIUHHEHAT 10 MI-HHHE KVIIHHT.
Yu nuIuHAPIArd KMCJ0POAHHHT a:Kpallll Te3JIHTrUra 3sTHdop Oepud, Te-
THIOLIH XVJoca YHKAPHHr. Peaknud TeHrIaMajJapHHH €3HHT.

N:2-AMAJITHHA HIO

KuMmépHii pearkiia Te3IHIHra xap XuJa (parTop IapHHHAT
TaAbCcHPHHH VPraHWII

PeakTHBIap: Marguii, TeMHp, Py MeTaAJIAPHHUHT TYTVHUATIAPH; Te-
MHpP KYKVHH; XJ0pHI EHcaoTaHHHT 0%, 10% -1H spHTManapH; cyasdar
KHCJI0TACHHHHT 3pHTMAacH; BoJopod nepokcHan; Mapragen (IV) oxcman.

Kumépui uanuLiap ga acdod-vekvHagap: npodupratap, TOMH3THY (IH-
IIeTKa), COHPT JaMIacH, OpodHpKalIap VUVH IOTATHE.

Xap(pcH3auk TexHHEKacH. Kusnupyveum acbobiaap OmiIaH, KHCIOTAIAp
0HIaH HILJIAIO KoHJalapHura pHod KILJIHII.

1-ta:xpuda. Tabeupaamyveuyu Moaaajgap TadlHATHHHHT TabCHPH

Hrrxnra npoduprkara 2 MJI-JaH XJ0pHI KHCIOTAHHHT 3pHTMACHHH
KyvHNO, 0HpHra XJopHI KHCJI0TA 3pHTMACHHEN Kyin0d, 0HpHUra Margsmi, HK-
EHHUNCHATA TeMHp JoHauaJapHiHH coJIHHT. Kalich peaknuda Te3pok dopaam?
XviIoca UHKADIHT.

2-Tampuda. TascHpIamIVEYH Moaaasgap Ta0HATHHHHT TabCHPH.

HrxuTa opodupkara 0Mp IHI MHEJOpJa PyVI TYIVHUAIAPHHH coaH0,
OHpHHEYN npobuprara 1 ma 3% -1, HEKEHYHA Oopodupkara 1 ma 10% -1
XJIOPHI KHCJIOTAHHHD 3pHTMAaIapHHH KyviHHr. Kalicn npoduprkazna Bogo-
POOHHHT a:KpaInInHd miHggaTtiad dopanu? Huma vave? Xviioca YHKApPHHT.

3-Taxmpuoa. PeareHTiiap wzac¢cHHHHT TabCHPH

bup opoduprara TeMHp JoHadadapH, HEKHHUYH ODpoldHpEAara aca TeMHp
KVEVHHHH c0JH0, HEEKAJacHra XaM KOoHIeHTpanHdacH 0Hp XHJI XJOpH]
KHCJ0Ta 3pHTMacHaH 2 MJI KVIDHHr. Kalici npo0HpKaja peakllid Te3pOK
dopHIINra 3pTHO0p Oepud KvaaTHHr. Huma vuyH? XviIoca YHKAPHHT.
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4-takpuda. XapopaTHHHT TabCHPH

HrrxnTta npobdupkara 2 MiI-Jad cviabdaT KHCIOTAHHHT 3pHTMAaCHHH
KVHHHI. ¥YJJIapHHHT Xap 0HpHra aTloMHHHI eKH pYIHHHT 0Hp JoHAYACHHH
coauHr. IIpodupraTapHEUHT OHPHHEE KH3JHpHHAT. Bogjopog KVIHKYaATapHHUHT
a;KpaIHIl Te3JIUIrHra Kapad, xvJoca UYHKapHHT.

J-TaskpHda. KataldHzaTOpHHHT TabeHPH

IIpobupkara 1 M1 Bogopod ODepoKCHINHN KVHAND, VHra Yajia eHTaH IIIaM-
HH AgKHHIAMTHpHHAr. Hunmann cesgurarua? Bogopon mepokcHOHra Mapra-
Hell (IV) oxcuanHEHHAT 0HMp Heda KDPHCTAIMHH KVIIHNO, 4ajla €HraH MIaMHH
KaliTa aguaIamTupuar. Huvmanan ceaguarua? Maprasgen (IV) oxkcHIHHHHT
AXaMHATH Kaggaii?

KEnMern peaknng Te3IHIHra xap xuji GakTopJapHHHET TABCHPH XaKnga
IVvJgoca UMKapHO, TeTHIOIIH peaKIHd TeHIJIaMaJapHHM e3HHT.




KUMEBUWN MYBO3AHAT

39-§. KHMEBHII MYBO3AHAT. MYBO3AHAT KOHCTAHTACH

EunmepHii pearnugaap HVHaIumara Kapabd byryHru papcaa:

KAHTaAp-KaHTMaC peasElHATIap ﬁFJIHﬁ 'ﬁ‘},?"JIHHE.,I[H. * KUMEBUL My8o3aHam

RynriuHa KHUMEBHH peaKliAIap Kalitap, AHU 01D mywyHYacu 6unanx

OaiTia TVFPH Ba TecKapH HVHaAIHIIOa dopanH. MAHULLIGMUS .
Bepuaran xapoparaa 0Hp malTia MaxevJaoT

X0CHJI OYIHIIH TOMOHHIA XaM, JacTIadku Moaga Tasnu cyjanap

X0CHJ OyJIHII TOMOHHIa XaM, AbHH Kapama-

Kapliu HyHaAJIWImaa OopajWraH KHMEBHH pe-  Kaitap peakuumanap

arIHug KafTap peaknmd ged araiganu. bvmpaii * Kuméesnia mysosaHar
peaKNUANADHUET TeHIJIAMACHHH 63raH BakTga |yBO3aHAaT KOHCTaHTacK
TEHIJINE 0elrHlcH KapaMa-KapIlHn cTpeika 01IaH

(=) aTManITHpHIanH.

KafiTap peamnuara MHcoJ TapHEKAacHIa aMMHaK CHHTE3MHH HKVpcakx
ovViIangu:

N, + 3H, = 2NH,

Yannaxg VEITa Kapab 0opallrag peaknud TVrpH ed, VHIJaH Janra xKapao
fopaiiraH peaKIlHd TeeckapH peakRIHd Oed aTaganu.

Arap KaliTap peakIHMdHH eNHEK cHcTeMana dopanurag 0Vica, 0Hpoa
BAKTOAH KellHH cHCTeMala KIMMeEHI MYBO3aHAT X0JaTHra Kejlagl, SpHH 0ap-
ua TA'BCHPJIAIIIVEYH MOOJATAPHHHT KOHIIeHTPANIMAIADH BAKT HUHja VarapmMail
Koaani. 56-pacMia BakT VTHINH O0HJIAH TVFPH Ba TecKapH HVHanHmga do-
pajirad peaKNHUANapHHHAT Te3JJHTHHHUHTI VarapHIIH KVpcaTHiaradg. ABpali,
JacTaadKH MOIJAJAPHHHT apajallTHp- .
ragia, TVFPH HVHAIHIIJard peaKIlMdg- 4
HUHI Te3JHUIH HKOpH 0ViIanH, TecKapH
peaknudg Te3JINTH HOJIra TeHTr 0VIanm.
Pearnuaguyar fopHIIHAa gacTaadkH
Moananap capduaaHanmu Ba VIAPDHUHT
KOHIeHTpanuaIapu Kamaanu. Maxa my-
HHUHI HATH:;KacHja, TVFpH HYVHAIHIOOArH

= TerEapn

peaknuda Te3JHUTH KaMadau. Peaknuda >
MAaxCyJoTJapH maiigo 0yia 00oIaaijn Ba 56-pacs. £ BaxT HUHIA TUEPH Ba
VJIAPHHHI' HOHINOeHTpalnudJdap opTangH. TeCKapH peaKlHd Ted IHKJApHHHHT

ByHHHr HaTH;KacHa, TecKapH peaknmnd Varapumu
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domTaHandl Ba VHHHT Te3JHI'H acTa-ceKHH opTa Oommaaigu. TVFDPH Ba Te-
CHapH HVHAJIHINJATH peaKIHAJapHHHT Te3JHKJIapH 0Hp XHJI OViIragja
KHMEeEHH MVEBO3aHAT VpHH oxaiH. KHMerHII MvEBo3aHAT HDaHTHIA BaiT
OHpJIHTHJa peaKIHd MaxXCVJOTHHHHI KaHdYa MoJeKvJacH XocHJa OV.ca,
IIVHYA MOJEKVJacH facTjJadkHi Mojjara mapuailaHangd. TVEPH Ba TecKapH
HVHAIHOIOArd peaknuAIap TVTad KoaMal OopHIIOa JaBoM 3TaaH, IIVHHEHAT
VUVH MYEBO3aHAT JHHAMHEE el atagagn

TVFpu Ba TeckapH HYHAJIHIIOATH PeaKIHAIAD Te3 IHKJIAPH TeHIIaOITaH
eHeTeMa X0JIaTH KHMEBHII MyBo3aHAT el aTajganu.

Xapopart Ba OocuM Varapmac d0Varagia cHCTeMaHHHT MyBO3aHAT X0JaTH
V30K BaKT carjJaHanud. Kalitap peaklHAHUHAT MYB03aHAT X0JIaTH MYBO3aHAaT
KoHCTaHTacH 0HjJaH TaBcudaaHanu. MacagaH, YMYMHE Xo0JaTia €3Harag
KalTap KHMEBHI peaKIHd VUVH TABCHPJIAINVBUM Maccajlap KOHVHHra 0M1-
HOaH TVFPH Ba TeCKapH Te3JIHI'H Moc XoJ4a:

ad + bB = ¢C + dD;
v, = K [AF[B]’;
v, = K,[CI[DI*

=

MyerozaHaT XoxaTtuja gactiaadky Moajanap 0MIaH MaxCVJIOTHHHI KOH-
OeHTpalHlAJapd MYVB0O3aHAT KOHIeHTpalHAcH Oed atanud, yjaap KarTa
Kaecaap wuura [4], [B], [C], [D] ésunagu. KuMesHii MyBo3aHaAT X0JaTH

v, = v,, AHHA
K, - [A][B] = K, - [C]]D]%
0vHIag
kK, [ef D)
Epw=% = ;
T K (af(s]

oyEjaru K — MYB0O3aHAT KOHCTAHTACH.

DBepunaran TedriaMa — TABCHPJIAINVEUHN MACCAIAD KOHVHHHHHT KIMEBHH
MYVEO3aHAT VUVH MaTeMaTHK HdoJacH.

Bogopon fonmnn cHHETE3HHUHT PeaKIIHACHTa MYB03aHAT KOHCTAHTACHHIHET
HoJacHHH e3aliInK:

H, (r) + L (r) = 2HI(r)
v, = K [H,][L];

v, = K,[HI];
K.[H,] [1,] = K,[HI];
Lt

Krr = TH,]0]

T'eTeporen pearnmaiapia MYVEBO3ZaHAT KOHCTAHTAJAPHHNHT TeHIJIaMa-
CHra ras éKHu cyokg (dasajarg MoJJalapHHHT KOHIeHTPANHAJIapH KHpangH.
Macaman, Maga 0V peaknug VUVH:

CO, + C= 2CO0
MVBO3aHAT KOHCTAHTACH MaHa 0vHAal ndoaalagani:
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[cof’
Kee™ [CO, |
Myeo3aHaT KOHCTAHTACHHHNHAT COH KHIIMATH peaKld MaXCcyI0TJIApHHIHT
UHKHINHHYA Taspudaaign,. KoHeTadTa KHIIMATH KaHda KV 0VJca, JacTiaadki
mognaiap (A ea B) peaknna maxcyaotaapura (C ga D) myHUa TVIHE allia-
HaAH, ABHHU PeaKNuA MaxcyIoTH KV MHKAopAa Xocua 0yVmanu (K_ . > 1).
K__ < 1 pnactnadky MOAJAaTTapDHHHI MHEKIODH KVI, ABHH MaxcyJaoT

HEHIINH KEaM.

EvnornHa KMMeBHH peaknHAIap KaliTap 0Viangn, ArHHA
0Hp BagTIa TVFPH Ba TecKapH HVHaaumija Oopagu. bBe-
pHIraH xapopatna 0Hp BAKTAa MaXCyJOT X0oCcHJ OVIHIO
TOMOHHNTa XaM, jJacTtaadki Moaja XocHI 0VIHNII TOMOHHTA
XaM, 9bHH KapaMa-Kapinyu HVHaauinga dopailirag KHMe-
BHUII peaknud KalTap pearnud ged atamanu. TVrpH Ba
TecKapH HyHAIHILIArH peaKIHAJIapHHHT TelJHKJIapH TeHIJIAaIlIraH cHCTeMa
X0JaTH KHMEEHH MVEBo3aHAT Jed aTaranr. KHMeErHI MyEBOo3aHaT malTHAa
BaKT OHPJHTHA Peaknid MaxcVJI0THHHHET KaHua MoJIeKyJacH XocHa dvcea,
IIVHYA MOJIeKVJaacH gactaadky Moajara aiinaHanu. KaliTap peakIHAHHHAT
MYBO3aHAaT X0JaTH MYBO3aHaT KOHcTaHTacH dmiad ndogaraganin. Mysosa-
HaT KOHCTAHTACHHHHI COH KHIMAaTH peaKIHd MAaXCVJIOTHHHHI YHKHIIH
0naaH ndogaraganm.

9 1.

2.

~ 3. KMMEBWMA MyBO3aHATHWHI AMHAMWK Aeb atannwmHuHr cababu Humaga?

4. MyB0O3aHaT KOHCTAHTACK AeraHu Huma?
5
6

Kanaaih peakumanap: a) kaitap; b) kaitmac aeb atanagn? Mucon KenTUpuHY.
KUMEBMIA MyBO3aHaT AeraHu Huma?

. MyBO3aHaT KOHCTaHTACMHWHI COH KMAMaTK HMMaHu ndodananan?
. bepwaran KaWTap peakuWanapHWHI MYBO3aHaT KOHCTaHTaCUMHWUHT MOO4acHK E31HT

1) H, () + Br, (r) = 2HBr (1)
2) C,H, (1) + H, (N = C,H, ()

3) 30, () = 20, (1)

4)C(r) + HO () =CO () +H, (1)

40-§. KHMEBHI MYBO3AHATTA TALCHP
JTYBYH OMHJLTIAP

bBaprapop XoJdarna KMMEEHIH MYEBO2aHAT V30K BaKT CAaKJaHHO TVpPHIIH
MVMKHH. JIeKHH XapopaT, 60CHM Kl pealreHTIAPHUHT KOHIIeHTpanuaaapu
Varapragna, MVBO3AHAT PeaKIHAHNHT HVHAIHIIE TOMOH €KH VHra HapaMa-
KapInii HVHAIHINra “CHEHION S MYMEHH. MyveBozaHaTHHHI CHIDEHINNHH
1885 1innau dparnys: oauMH Jle Illatense Taspudiaagn ea 1887 HHMIH HeMHC
onumy @, bpayH Hazapui Typla acocjaaii: arap KMMEBHII MYBo3aHATIATH
peaRUMAHHHT OOPHII X0JATJAPHHH (XapopaTHH, KOHIEHTpPAIHAHH EKH
00eHMHH) V2rapTHpcar, MVYBO3aHAT IOV TANIKH TabCHPHH KYUeH3JIaHTHpA-
OHraH HYHAJHIITA Kapad cH/IRHAIH.
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byryHru gapcaa: by TancupiaapHEn VsrapTupubd, cHcTeMaHH GHp

* KUMEBUIA MYyBO3aHAT MVBO3AHAT Xo0JaTnaH 00IDKA, AHTH IIapoHT 0H-

CUDKMLLINTA TabCUP JaH TaBcHdIaHagnrad OoIIKa XoJjaTra VITKAasHIio

STYEUYX OMWIEPHW MYV MEHH.

Kapanmus, Jle IITaTenvse-BpavH ODpHHOHOHHH Xap XHI
* Jle Warenve-bpayH TabCcHpJIapra goiigatadgnd KVpaillnk.

npuHUMMK Oyidnua
MYBO3aHaT CHTHKMLLIK
aHWMKNALWHW praHamms.

KoHueHnTpanud VarapHIIHHHAT TabeHpH. My-
BO3AHAT XO0JATAard peakKNHAda TabCHPJIAIIVBUHA
MOONAJAPHUHT 0HPHHHHI KOHIEHTPAIHACHHHA
opTTHpagurad OViIcak, MVBO3aHAT IOV Moaja
capdIaHaguragd HVHAIHINTra Kapad cIIEHIINH.
+ Nle WaTense-BpayH Macanas, aMMHaK EHHTEEHEE}' A30THHHT KOH-

NPUMHLMNY [eHTPalllACHHEN 0pTTHpaguras 0y.Jica, MyB0o3aHAT
» KoHLeHTpaums a30THUHT capdIaHnIn AVHATHINHAA VHITA Kapal,

J3rapULLIMHUHT TabCUpH ABHH aMMHAEK Xo0CHI OVIMIO HVHAIHIOH TOMOH
* boCMM V3rapUWKWHWHT CHIKHMNN:

Taauu cyanap

TabCUpH N. + 3H. = 2NH
* Xapopar VarapuinMHMHT . . 2 *
TaboMpi boeuM VarapHIIHHHHT TabCHPH. A30T 01IaH
* Katanns3aTOpHWHT Tab- BONOPOAZIAH AMMHAKHN CHHTE3JIAII BAKTHIA XAMKM
cHpH KaMafann. bociMHE opTTHpPrad naiTja MyBOo3aHAaT

AMMHIAK X0CHJ 0VINIIH HVHAIHINHE TOMOH, aKCHH-
ga, O0CHMHH KaMalTHpca Janra, aMMHAKHHHT DapuaJlaHdOId HVHAIHIOH
TOMOH CHIKHIHH.

Ilemar, 00CHMHH ODPTTHpPIraH IaliTja MVBO3aHaT Xa:kMH KaM MoJJajaap
X0oCHII 0VIHIIH HVHAIHIIH TOMOH, AKCHHYA 0O0CHMHH KaMalTHpragja xasEM
opTaqHurad HVHAIHII TOMOHIA CHIKHIOH.

Xapopar V2rapHIIHHHHT TA'bCHPH. XAPOPATHH KVTapraH maiitga xap
W Japazkana TVFPH peaKNHAgHHHT XaM, TecKapH DPeaKIHAHHHD XaM Tes-
JHEKJApH 0pTafH. JHIOTEPMHK KapacéH 3K30TepMHEK ;XapaeHra Kaparagia
Teapok Oopanin. TeMoepaTvpa DacaliTHPHIICA HEKH HVHAIHMIOATH peaKIH-
AnaH 3K30TepMHE pearknud Teipok dopanm.

HIyHMHAT YUVH 3K30TePMHE peakHAHMHT MYB03aHATH XapopaTHH KVTap-
ragia gacTiaadKH MoAdaIap XocHJ OVIHIIH TOMOHTAa CHJIKHIAH, 3HOOTED-
MHE peaKIHAHHHT MYBO3aHATH MAaXCVJOT X0CHJ OVJIHMIIH TOMOHra rKapad
CHUI:KHHNH. AMMHaK CHHTe3HHH KysaTtagurag oyViacak:

3H, + N, ¥ 2NH, + 92 xiK.

Peaknua TeHrIamMacHjaH KysaTraHMMH3JeK, aMMHaK X0CHJ OVIHIO
KapaeHH — 3K30TepMHEK, aMMHAKHHHT ODapdYajJaHHIO peaKlHdcH — 3H-
OOTEepMHEK. XAapOopaTHH KyTapragja 0y peakNUAHHHTI MYBO3aHATH dYall-
ra, gactanalkl Mogjajgap XocHJI OVIHIIH TOMOHIra CHINHIOH. AKcHHUA,
XAPOPATHHHT HacaliHIINAa MVBO3aHaAT VHI TOMOHra, abHH aMMHAaK X0CHII
OVIHNIIH TOMOHTa Kapad cHIKHHIH.

Ty 0mnadg XapopaTHH KVTAPHII MVEBO3aHATHH 3HI0TEDMHK, HacalTHPHIO
3K30TepMHK peaKnHAIap HVHAIWIIH TOMOH CHJKHTAaAH.
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KataanzatopHuHAT Tabkeupu. Katammsatopiaap TVFPH peakIMAHN XaM,
TeCKAPH peaKIHAHH XaM Te3JallTHpajH, IIVHHHT VUVH MYEBO3aHATHHHT
CHJIKHINNATA TABCHD 3TMalgH, paKaT MYB03aHATHHHT Te3PoK, VPHH 0JIHINH-
HH TabMHHJIAgH.

Peaknua HaTtH:xKacHaa MOJeKVJalap COHH VarapMaca, MYBO3aHATHHHT
CHJIZKHINNra 0OCHMHHHT OPTHINH €KHM KaMalHIIH TabCHpP 3TMaligu.

Macanas, sogopoq 0mIaH OpoMiaH Bojopod OpoMH CHHTe3JIaHHII pe-
aKnHudacHaa 00CHMHHHAT V3rapHIIH MYBO3aHATHH CHJLEHHTMAN:

H, + Br, = 2HBr

IIlvEHHETrOeK, KHUMEeEHI MVBO3AaHAT KHMEBHH peaKIHAIapra Trasgap
KaTHaimid, 0ocHM VarapHIOHAaH VMVMHI MOJIeKVJa COHH VirapragjardHa
CHIIHHIH.

JIe ITTaTensre-BpayveE NpHHNHUONRHNA TABCHPJIAIIYBUN MO IAPHIHT arperar
X0JIaTJapH Xap THJI peaknHuaIap VUvVH XaM doligamtasum MyMENH. Macanan
MaHa 0V KaliTap peaknuana XapopaTHHHAT 0PTHINH peakKIHAHNHT MYBo3aHaTHHHA
dHO0TepMHE :KapaeH yvriaepon Il oxkclan xocua 0 VIMIOH TOMOHTA CIIKHTALH:

C (x) + CO, (r) = 2C0 — 172 KiK.

bocuMHHHTr 0pTHIIHN MyBO3aHATHH vriepod Il okcHAHHUHT DapuaTaHHIIn
HVHAIHIOHA TOMOH CHXKHTAOH.

KoHnenTpannaHHMHT V3rapHIId rasciMOH MoAJajap HIITHPOKKa dopa-
NHraH peaklHAJapHHHETI MVBO3aHATHHH CILIKHTAaLHM.

Jle IITaTense-bpavH OpHHNHNONHEA QaKaT KHUMeBHIH peaKIHAIapra 3Mac,
IIVHHHTAeK 0VFJIaHHIN, KoHAeHcallHd, CYHKJAHHIN, KPHCTAJJIAHHII Ba
00IMKa KVIOrHHA dapaeHnapra xam doiigamagum MyMEHH. Jle IIlatenare-
bpayve OpHHENHNON Ba XapKaTJaHVBUH Maccaaap KOHVHHIAH KelHd YHKKaH
MAacaJanap KHMEBHIH :KapaeHHH 0oInKapHd, KepakjgHd Ba VHYMH HEOPH

OVIrag MaxcyJoT OJHIIra HMKOHHAT Oepani.

MvyEeo3aHaT Xo0JaTAarnd pearklndgja TabCHPJIAIIVBUH
tf MOAJATIApHHHT OHPHHHMHD KOHIIeHTpanHdacH Varapagurad
{ _ ©0OVIca, MYBO3aHAT IOV MojJa capdaHaquraH HyVHAIHINTA
i - Kapald cHEHIOH. bocuMHEHN KVoaliTHpraHja MYBO3aHAaT
/4 XaXMH 03 MHEKJopJaru moajagap XocHJ OVIHIIH
HVHAIHIINra, akcHHYa, 00CHMHEHH KaMalTHpragja Xa:EM
OpTajHUraH peaKlld HVHAIWIIH TOMOH CIJIEHIAHW. XapopaTHH KVTapHII
MVBO3AaHATHH 3HI0TePpMHK, IDacalTHDPHII 3ca 3K30TepMHE peaKIHAIap
HVHAIHIIHa cHIEKNHTan. KatanrdzaTtopiaap TVEFPH peaKIHAHH XaM, TecKa-
PH peaKIHAHH XaM Te3JallTHpalH, IIVHHHAT VUVH MVBO3aHATHHHT CHJIKH-
IIHra TabkCHpP 3TMalaH, gaxaT MVBO3AHATHHHI Te3la VpHAIINIIHHHA
Ta®hMHHIANAH,

9 1. e Warense-bpayH npuHUMNK KaHAaW TabpudnaHaaw?

2. KWUMEBMIA MYBO3aHATHM CUIKMTULL ASTaHWHW KaHaal TylwyHacus?

- 3 KuMEBWMIA MYBO3aHABTHWUHI CWIDKWLLIMIA KaH4alh fakTopnap Tabcup 3Tagn?
= 4. Ka¥Wrtap peakuwanapaarv KaTanM3aTopHUHT axaMUaTh KaHaan?
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41-§.

byryuru aapcaa:

*» [abep xapa&Hu MMCoK-
Aa KUME CaHoatugaru
MaXCyNOTHUHI YHKALLIMHK
OpPTAMPULLAA KMMEBWA
MYyBO3aHaT CWIKMLLIM-
HUHI aXaMUATUHK Kpub
UUKaMK3,

TasHu cy3nap

. EE‘PHJ’IFEH CdHO4aT aXaMWATra 3ra 5?J’IFEH peakuanapia MYyBO3aHATHWUHI MaxXCynoT

xocwa Bfnuw ToMoHMra Kapab cwmkuwnra KaHaan Gakropnap TabcuMp 3Tagm:
a) C,H, () + H,O () = CH.OH (1) + Q

6)CN+HOM=CO)+H,(N-Q

B) 250,(r) + O, () = 250, +Q?

. bepwnran KaliTap peakumanapgary MyBO3aHaTHWHI CU/IXULLIMIE DOCUMHWHT {3rapuim

KaHAaW TabCup 3Tagm?

1) Hz{r] + I2 (r) = 2HI

2) GH,(r) + H, (r) == CH, (1)

3) 30, = 20,(r)

4) C(r) + H,O () = CO(r) + H, (r)

. Arap MyBO3aHaT KoHueHTpauuanapwu: [A] = 0,12 mons/n, [B] = 0,24 mons/n;

[C] = 0,295 monw/n Binca, A + 2B = C peakUMACMHWHI MYBO3aHaT KOHCTaHTacK HuMara
TeHr Biinagm?
XKasobu: K =427.

. Arap H, + |, = 2HI| peakuwnacuaarn sogopoa bunaH WoaHwWHr gactnabkw

KOHUeHTpauwanapu moc xoaaa, 0,5 mons/n Ba 1,5 mons/n, Bogopos MOAWMAHWHT

MyBo3aHat koHueHTpauwacw [HI] = 0,8 mons/n. Bogopon Bwunad WogHWHT

MYBO3aHaTAar KoHLUEeHTpauManapm bunaH MyBOo3aHaT KOHCTaHTacuHK xucobnanr.
Xasobu: [H.] = 1,1 mone/n; [L] = 0,1 mone/n; K. = 5,82

CAHOAT KAPAEHJIAPUJIATH KMMEBHH MYBO3AHAT

Mamxvp HeMHc KuMerapu @pann Iadep
1908 inn aMMHaAKHH CHHTe3 KEHaud oaraH. Pe-
AKIHA VUVH KepayK A30THH XABOHH CVIJITHPHO
OJHHIAH, BOJOPOJHH 3Ca MeTAHHH Xaljall Vev.JH
omaaH onnHEOE. HOxopH OocuM OHIaH Xapopartja
OCMHII KaTaIH3aTOPHHHNHET HINTHPOKHIA a30T BO-
Iopod peaknuAra KHPHIINO, HaTH:XKala aMMHaK
XocHJ OViIangm:

N, + 3H, = 2NH, + 92 K.

* AMMMEK CHHTE3N
* KUMEBWMK MyBO3aHaT

Jle [IlaTenre OpHHEOHONTA acocIaHNd, aAMMHAK
CHHTe3HHH KaHJall mapoHTia oJmuHd dopraH ca-
MapailH 3KaHJINTHHH OJOHHOaH TaXMHH KIJIHII
MVYMEKHH (34-:xaneain).

3d-wadsan
AzoT 0HIaH EOJOPOJHHHAT €TeX HOMETPHE aApaJallMacHIATH
AMMHAKHHHT MYE0ZAHAT KOHIeHTPAIHACH
Kapapas: Bocumaarn ( MIla) xa:xvmuit domsn
C 1 10 20 100 200 200
400 0.4 2512 47,0 70,82 a3.07 07,7
450 0,22 16,43 35,82 69,69 80,83 07.18
500 0,12 10.61 26,44 57,47 — —
550 0,08 6,82 19,13 41,16 — —
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34-:xanpaanard KaTTATHEIADHH Vpragap sEaHMM3, aMMHAKHHHT YHKH-
IITH KAaHAal mapoHdTjaapia RK0pH 0VIHIIHra XvJoca YHKAPHITHMHS MVM-
KHH. BHpOK HeMHC TeXHOJOTJIApH AMMHAK HNLIad YAKAPANHUraH 3aBOJHH
HINra TVIODHPragaa, CHETe3 MIHOpacH nmopTijarad. OdarHUHT cadadrapuHl
Vpragragna, HKopH XapoparT a 00CHMHHUET TARCHPHIAH BoJopod OIVIATIaH
ACANTaH ANNAPATHHHT JeBR0opJapHiaH TANIKapHra 4MKH0, Xapo 0MIaH 0H-
pHKNO (0V peaKnMAHWHT TeHINIAMACHHN TY3HWHT), HOPTJAATAaHH AHUKJIAHH.
Keiinn sca oruMiaap 6V MyaMMOHH XaI KIIHUII HVINHE TOOHIIOHE Ba AMMH-
aK Hmiaad dHKApHII OacT XapopaT ea focumaa onud dopHiIanurad 0VigH.
bBupor MaxcVIOTHHHI aMalInll YHKHIOH KaMaiind KeTni.

CuaTessn onud OOopHIDHM KVJAil IMapoOHTHHH TAHJIAIN pPeaKnHaHNHT
Taspudugag Keand duKani. Peaknuda TeHrIaMacHIaH aHIJIATAHUMH3IeK:

N, + 3H, = 2NH, + 92 K.

1. AMMHAaK cHHTe3H — KaliTap, TroOMOTreH Ba MaXCYJI0OTHHHT XaHKMH KaMaii-
HIny 0MaaH fJopajHrad peaknHd, vHAall 0yiaca, KOpPH 0oCHM MVEO03aHAT-
HHHI VHITA CHIDEHIINTA UMEOH Oepann. AMMHuax cHHTeanra 15-100 Mlla
docHM dolinaTtagniaani. @olinamtadniarad docHMra 00FIHE HILIald YHKapHIn-
HUHT VYTA VCVJIH MaBXKV]I:

1) gviiu Gocum (10-15 MlIla);

2) vprada docum (25-30 Mlla);

3) Kopu docum (50-100 MIIa).

HexnEun veya EVOPOK TapKairad.

2. Peaxnng 3K30TepMHEK 0VITaHJINTH VUVH, XapOPaTHHHT KV TapHIHIIH
MVBOZAHATHH facTaadkl MoAjagapra Kapad, XapopaTHHHT DacalHIIH 3ca
peaKknid MaxCcyJ0TJapHHHMHT X0ocHJ 0VIHIOHM TOMOHTra Kapad CHKHUTanH.
JlekH 0y IIapoHTIa CHHTe3 Te3JINrd ;Kviaa mact oviaagu. HIIvEHHEr vuvH
pearnuann 450—500°C xapopatga onnd GopHIn Kyaail IaponT XHcodIagaqm.

3. CHHTe3HH Te3JalllTHPHINI, MYB0O3aHATHH KHCKA BAKT HUYHA VPHATHIII
VUVH KAaTajJlHs3aTop Kepak. Kartammzatop cudaTtTHia Kalui, AJTNMHHHH
OKCcHAJApH 0MIaH aKTHRIAINTHPHJIrTaH TeMHD Ba 0. doigandagmniaanin. Pea-
reHTaap 0MIaH peaknHd MaxcvJoTJapH ras O0VaIrasaury Tyvogaiiin roMores
MVXHUT XocHI 0Viaanu. Peaknua KaTTHK KartamruaaTtop waacuna dopanu. by
peaKnug — TeTeporeH-KaTaaIni PeaKnHd, IIVHNHET VUVH KaTalH3aToPHHHT
TVKHAIIIVE 03acH MalNoHHHHHI aXaMHATH KaTrTa. KaTtammsaTop FoBakIHd
IJoHAYAIap eKH TadJeTKalIap KVPHHHINN A Tallepiadani. KaTtanmMszaTopHHHAT
GdaoIIUrn apalamIMaIapHUHET TABCHDPHIAH XKVI4 XaM Tes IacaiTraHINnTH-
IaH, TARCHPJIAINVEYH ras3IapHy SXITHIa0 To3anainHu (CVYEQaH, OITHHTVIVDT
OHpHEMATIapHUiaH ga 0.).

4. NacTtimabku ras apamamMacHHEA 1 xa:xm asotra N, 3 xa:KM BojopoJ
H, Tyrpu Kemangurad HucdaTia omumHann. MaHa Iy MIapoHTIapHH aMajra
oIDHpraHia aMMHaKHHAT yaKHmMHA 20% -HHM TaIOKHJI 3TaqH.
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p Jle IlIlaTenne OpHHNHNONTA TAAHHD, KHME caHoATHIard

' MAaXCYJOTHHHT UHKHIIHHHK OINMDHII VUVH KapaeéHHN KaH-

a nail mapoHTia oau0 0OpHII caMapaald 3KaHJIHUTHHH 0.JI-
NUHIAH TAaXMHH KHJIAII MYMEKHH.

1. AMMWaKHW CaHOaTAa CUHTE3NaLLAary WapoOUTA3PHMHT (Bocum, Xapopar, Karanmsatop)
AXaMUATUHW TabpUpAaHr.
2. XaXMHWHI OPTULLIM MYBO3aHaTHMHI CUIKMLLIMIE KaHAal TabCcup 3Tagm?

Fe,O, (kattuk) + 3CO (r) = 2Fe (katTuk) + 3CO, (r)

3. Kyiwgaru peakuwanapaary MyBo3aHaT DunaH MaxCyAoTHUHT YMKMLLMIE OOCMMHWHT
OPTULLK KaHJal TabCup 3Taan?
a) 2H,+ 0, =2H,0+ Q B) ZNH, = N, +3H,-Q B)H,O=H"+0OH-Q

*1. Maccacu 10,7 r aMmoHWEA xnopuay 6 r KanbUWA rupokcuay dunan apanawtnpuianb
KU3AMpunan. Xocun OYaraH rasHuHr Xaxmiu (H.w.) Bunad MaccacuHm xucobnanr.

XKaecbu: 3,58 n:272r.
»2. Maccacu 8 r aMMOHWA HUTPaTUHK ONKLL YUyH 3apyp OYAraH aMMUMakHMHE XasKMu (H.11L)
Bunan maccacuHm XucobnaHr. 7T e O ST W o

42-§. MAB3Y BYVHHYA MACAJIAJIAP EUYHII

1-macanxa. a) CO(r) +2H (r) = CH,OH(r) AH < 0;

0) N,(r) + O,(r) = 2NO(r) AH > 0 xaiiTap peaKnualapHIarid MyBo3a-
HaTtra 0ocHM Ba XapopaTHHHT OPTHIIH KaHal TabcHp 3Tagm?

Eyumu. a — peakIHAHHHT TVFPH HVHaIHIOIgA 00pHIIH ras MoJeKyaaIa-
PHHHHT YMYMHH COHMHHHT KaMaHHIINTa oJIH0 KejlajH, ABHH cHCTeMaja
docHM KaMaaqmM:

CO(r) + 2H,(r) = CH,OH(r) AH < 0.
3 MOJB 1 Moas

Jle-ITaTenre OpHENHON 0VIIHUa 00CHMHNHT OPTHIOH MYBO3AHATHH TVFPH
HVHaTumna 60paJHraH peaknug TOMOHTA Kapad ciwnxutani. Peaknua ten-
riIaMacHIaH aHTIATaHIMHIIeK TVFPH Peaknid 3K30TepMHE, SbHH HCCHEIHE
AKpanuIIH 61aH dopani. JleMarx XapopaTHHHT KVTapHIHIIHE MYB03aHATHH
TecKapH HVHAIHIILA 00palHdraH peaKnHd TOMOHTa Kapad cHIEHTagH.

0 — TeHIrJIaMaHHHT VHI Ba Yall TOMOHIJArH ras MoJeKVJalapHHHAT COHH
0Hp XN, INVYHHHT VUVH 00CHMHHHT V3TapHINTH MVEBO3aHATHHHT CHJIKHUINIHTA
TALCHD 3TMAaAH:

N,(r) + 0,(r) = 2NO(r)

2 MonOs 2 MOIOE

Peaknmna TeHriaamMacHiaH aHIJaraHHMH3JeK pPeaKIHd 3HI0TepMHE,
IIVHUHT VUYVH XAapOopaTHHHT KVTAPHIHMINH MVEBO3AHATHH TYVFPH peaknng
TOMOHHIa Kapal cHI:EHTaIH.
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2-macama. CH (1) + 2H,5(r) = CS,(r) + 4H,(r) pearknuacnia MeTaHHHHT
CH, KoHneHTpaNHACHHUHT OPTHIIH BOJODOAHHMHT MYBO3aHAT KOHIeHTpA-
NHACHTA KaHgald TabCHP 3Tanu?

Eyumu. Jle-IllaTente mpuENHOHTA 0HHOoAH JacTjJalxl MoIJaIapHHHT
KOHIeHTPANHACHHIHT OPTHIIH MVBO3AHATHH TVPPH HVHATHIIOA Gopaqurag
pearnud TOMOHHra Kapad cukHTani. MeTaHHMHT KOHIEeHTPalHACHHHIHT
OPTHINH TVFPH PeaKNUAHNHT Te3JHIHHH OIIHpanH, IOVHra 00FIHK BOIO-
POOHHHT MVEBO3aHAT KOHIeHTpPAIlMACH XaM opTani.

3-macaxa. 2ZNO(r) + O,(r) = 2NO,(r) cucteMazary MoAJATADHHHT MY-
Bo3aHaT KoHNeHTpanuamapu: [NO] = 0,2 mons/m, [0,] = 0,3 mous/ i,
[NO,] = 0.4 mons/x. MygsosaHaT KoOHCTAaHTACHHH Xucodaad, MyBo3aHAT
X0JaTHHH TaspHudJIadr.

Eyumu, 1. TascHpIalIvBEUH Maccajgap KoOHVHHra 0HHOAH KalTap peak-
NHAJapHUHT MVBO3aHAT KOHCTAHTACHHH MaHa 0yHOall Hdogarall MyYMKHH:
[NO, ]*
Kr—r = 112 '
[NO]" [0, ]
2. MvBo3aHAT KOHIeHTPAIHAJAPHHHHI COH KHIMAaTIapHHH VpHHUTAa
KVAMHI3:

[0,4]

K —
=T 10,21%°10,3]

= 13,3 MoJp 1.

K__> 1, nemMax T¥FpH HVHATHINAATH DeaKIHd YCTYHIHE KHIAIH.
o & oo -1
AHasobu: K__ = 13,3 Mons™".

4-macanxa. A, (3put™ma) + B, (spuTma) = 2AB (spuTMa) OepHIATAH CH-
cTeMaJard MYBO3aHAT MOAJaTapHHHT MaHa 0VHOall KoOHOeHTpanHuAIapHuia
amanra omra#: [A,] — 0,5 moas/1; [B,] — 0,8 mous/x; [AB] — 1,2 Moas/ 1.
PeaKNHAHHHT MYBO3aHAT KOHCTAHTacH A, 01IaH Ba B, MoAfaIapHUHT JacT-
nadKH KoHNeHTpanuanapuau [¢ (A,) Ba ¢ (B,)] xucodmaanr.

Euumu: BepuiaraH peaknng VUVH MYVB03aHAT KOHCTAHTACHHIHT HbonacH-
HII €3aMIi3:
[AB["
Krr = (A, B,
Hdongana MyE03aHAT KOHIEHTPANATAPHHENHET KHIMAaTIAPHHEN KV AMHE3:
1.8*
A 05 08 3,6.

A, pa B, MogfanapHHUHT gacTaadKHi KOHIOeHTpanuAJlapuHEN XucodIaiiMua.
MveoaagaTr xXojgatHia AB mMoajaHMHr KoHIeHTpanugacu 1,2 Moan/JI-HH
TAIMKKUI aTafu. 1,2 moas AB Moana Xocun OVIMINH yuyH A, Ba B, moaga-
JapHUHT Xap dupunag 0,6 moas kepak. Peaknua tTedraamacn Oviinua AB
Ba A, (exu B,) mongamapHuHr Hucdaru (2:1):
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A + B = 2AB

2i{zpETMaE) 2{apETME) {apET™al
0,6 moas 0.6 moas 1.2 moas

MyeosanaT sakTHaa 1 1 sputmagas 0.6 mMome A, Moajza peaknuara
kupumnd, 0,5 moae Mozga oprul Komaju. YHpaw Oyiaca A, MoOOJaHHHT
foIIIaHFHUY KOHIeHTpAIIMACH:

0,6 +0,5= 1,1 moas/.

AB moana xocun 0ynumu yuyH B, mognanan xam 0,6 mons capduanud,
0,8 moxs opTid Konanu. YHEAa B, MoagaHUHT 00IITaHFHY KOHIeHTPAIIHACH:

0,6 + 0,8 =1,4 monas/ .

drasobu: K__ = 3,6; ¢ (A,) = 1,1 momas/m;
¢,(B,) = 1,4 Momn/ 1.

d-Macaja. A, (apuT™ma) + B,(apuTM™Ma) = 2AB (apuUTMa) KaliTap peaknua-
CHHHHI MYBO3aHAT KOHCTAHTACH Ma®BJYM 0Hp Xapopataa 0,25-ra TeHr. A,
Ba B, MogjanrapHUHT JacTIalKH KOHIEHTpanuAIapura Moc Xoaaa 1 Mos/ 1
Ba 3 Mome/JI. A,, B, Ba AB MoJqaTapHUHT MYBO3aHAT KOHNEHTPAIHACHHHA
AHHKJIAaHT.

Eyumu: bepunarag peakHAHHAT MVE03aHAT KOHCTAHTACHHHHAT HGQoOacH-
HH €3aMH3:

[aB]
Krr = [aJB, 1

ADB mMoaaaHHHI MyBO3aHaT KoOHIeHTpanudacH: [AB] = x moxas/u,
x Moas AB Moana Xocua OVAHINHM VYVH aca A, Ba B, MoIJaTapHHHAT Xap
duUpHOaH x MOJIb MOJJa Kepak. YHAa A, Ba B, MoJJalapHUHT MYBO3aHAT
KOHIOEeHTpanudaaapi Moc xoiaja (1 — x) moas/ix Ba (3— x) MoJs/ I OViIaqH.

HosmanvMm x 0HIaH 0erHjJaHTaH MVE03aHAT KOHOEHTpPAIHAIAPHHNIHT
KHHMaTHHH IDKopHIard udojara KVaMua:

r - x2
=r (] -xX8=x)"

MyeozaHaT KoOHCTAHTACHHHUHT MasHocHHH (0,25) xucodra o1md TeHrIa-
MaHH edyaMH3:

x2 ]
(1-x)3-x)’

x!=0,25(1 — x)}(3 — x);
0,25(x* — 4x + 3) = x%;
3xf +4x - 3= 0.

0,25 =

41 16-4-3-(-3)
I SEE 2‘3 4

x, ~0,08; x, ~—1.9,
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TernrnamMasiHar QaxaT 0HPHHEYH WIJH3HHEH 0JIaMH3, cadadl HKKHHYHCHHHAHAT
¢dH3NE MabHOCH OVE.

Iy 6uaag AB MoagaHHHET MYBO3AHAT KOHOeHTpanudacH TaxMuHaH 0,53
MOJIb/ T TAIDKWI 3Tanu. A, Ba B, MojjarlapHHMHr KOHIEHTpalHAIAPHHH
XHco0IaliMHa:

[A,]=1-0,53 = 0,47 moas/1;

[B,] = 3 - 0,55 = 2,47 moas/ 1.

7

b

Hasodu: [AB] = 0,53 mons/m; [A,] = 0,47 Moas/ 115
[B,] = 2,47 mons/ 1.

. Fe,0, (k) + 3CO (1) = 2Fe () + 3CO, (1)

XEKMHMHT OPTULLIK MYBO3aHaTHUHT CAMKMLLIWIE KaH4aW Tabcup 3Tagu?

Bepwnrad peakuwanapgary Myso3aHaT BunaH MaxcyNoTHUHI UMKMLLMIE BOCMMHWMHT
OpTULWKM KaH4aW TabCcup 3Tagu?

a)2H,+0, = 2H, + Q 6) 2NH, = N, + 3H,-Q

B) H,O = H-+ OH -Q

. KyAuaary peakumanapHMHI MyBO3aHaT KOHCTAHTACMHWUHT MOO4aNapuHKN E3MHT

a) CH, (r) + 2H, () = C,H, (1) B) 2CH, (N == CH, + 3H, (1)

B) 3Fe (k) + 4H,0 (r) = Fe,0, (k) + 4H, (1)

bepuarad peakunANapHWHT MYBO3aHaT KOHCTAHTACUMHWHT WDOodanapuHKM E3MHT:
a)H, (N + L (r)=2HI () B) CH, (1) + H, (1) = CH;, ()

B) 30, (r) = 20,(r) N C(k) +H,O () =CO(r) + H, ()

3 H2 + |, &= 2HI peakumacmaa MyBo3aHaT ypHaraHAaH KevH BOAOPOAHWMHT KOHLIEH-

Tpaumack 4 mapta oprtagau. MyBosaHaTt caknaHuwK yuyH sojgoposd WoauaHudr Hi

KOHLIEHTPaLMACKMHIK Heua MapTa OpTTUPMLL Kepak?
P PRERRTRE P Xasobu: 2 mapTa.

. KaiAtap peakuwa A + B = 2C Tenrnama bunan tascudnaragn. A sa B mogaanapHmHr

xap bupmaan 1 mongad onuHan. MysozaHart ypHatunraHga apanawmasaa 1,5 mone C
MoAdack konau. MyBO3aHaT KOHCTaHTACUHW TOMMHI.
Xasobu: K_ . = 36.

. A, B Ba C mogaanapHuHr xap SupyvHM 3 moneaad onunb apanawmmpungn. 2A =B+ C

CUCTeMafa MyBo3aHaT YpHaraHga C MoagaHuHr 4 moau Kongaw. MyBo3aHaT KoHCTaH-

TAaCUHW Xcobnanr.
Xaesobu: K. . = 16.

» CO + H,0 = CO, + H, peakunacKaa MIUTUPOK 3TTaH MOAAANAPHWUHT nacTnabku KOH-

ueHTpaunanapwu c(CO) = 0,1 mons/n, C(H,O) = 0,4 Mone/n, peakUMAHWHI MyBO3aHaT

KOHCTaHTacK 1ra Tedr. Peakuwaga WMILTUPOK 3TYBUKM MOAAANAPHWUHT MYBO3aHaT KOH-
LIeHTPaUWACKMHK XucobnaHr.

MXasobu: [CO] = 0,02 mons/n; [H,O] = 0,32 monw/n;

[CO,] = [H,] = 0,08 monw/n.

. MyBo3aHat cuctemagari 2ZNO, = ZNO + O, MOAAANAPHUHT KOHLIEHTPALIMACKUHK 3

MapTa KaMaWTupca, TYFpW Ba TECKaPW peakuWANapHWHN TE3NWKNAPK KaHaaln y3rapaau?
MyBoO3aHaT Kalcy WyHanmwaa cuaningn?

XKasobur: W™ 9 mapTa; U =27 mapTta ﬁamaﬁ,qm,

MYBO3aHaT uanra CUKuiign.
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MNe3- JABOPATOPHA HITH

Xﬂl] XHJ OMH/JIIJapPpHHHI JHHaMHE MVEOsaHaAT
XO0OJAaTHI'a TABCHPHHH TeRIIIHPHII

TabeupIamryedn Moadagap KOHIEHTPAUHACHHHHT TaABCHPH

Peaxtuemaap: temup (III) z1opunguEHAr, Kadui pogasnguHaEHT (KSCN)
0,01M, 1M s3puTManapH;

9 I KAIHH ZJOPHAHHHHAT KpHCTALIADH.

Kumépuii naunuiap ga aedod vervHaaap: 500 wu, 250 ma crarkasiap;
25 M MeH3VpEKaIap, IIHINa TAéKda, OK 3KpaH.

HumHHHT 00pHIIH

Xaxxmu 300 ma crarkanra Temup (III) xaopran 01nag Kaalil podaHHIH-
HUHT (KSCN) cvioaTHpHIraH 3pUTMAIapHHEHHAT Xap oupunag 100 mia-gan
Kyind, muma TaéxKuda 0mnaH apamamTtupuHr. Hatmxana Fe(SCN), xocnn
OVIraHHHH KVpcaTalHrad KH3MJI paHr maifo o0Viagm:

FeCl, + 3K5CN = Fe(5CN), + 3KCl

Maga Iy KH3KWJI PaHTJIH 3pHTMAaHH TYPTTA CTaKaHTra TeHTr 0VIH0 KyHHHT.

YIIapHH 0K 3KpaHHHHT oJJHra KVIHHTr. BHpHHYH cTaKkaHJard 3pHTMa-
HH COJHINTHPHIN VUYVH KoJagupHHr. UKKHHEYH cTrakadra 5 Ma 1M TeMHp
(III) x1opHAE 3pHTMACHHH, VUHHYHCHTA 9 MA 1M KaitHH polaHHIHHHHT
3PHTMACHHHN KVIHHO, 3pHTMaJapHH axmniaad aparamTHpHHr. MKKHHEYN Ba
VUHHYH CTAKaHJapIard 3pHTMAJAPHHHTD PAHTHHHHT KVRKJIAINIHIINATA 35h-
THOOp GepuHr. TVPTHHUH cTAKaHra KYPVE KaalHi XJ0pHIH KpHCTALIADHHHA
KVIIHd, apajlalllTHpHHr. Kanwuil XJIopHAHHHHT 3DpHETraHija cTaKaHJard
IPHTMa paHrcHaIaHa OomIanigm.

Tomumpug: Ta:xpudaga Kys3aTrad VarapUOLIaApDHA TYIIYHTHPIHO, TETHIILIH
XyJoca YHKAapHHT.
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OKCUANAHWULL -
KAUTAPUANLL
PEAKLUUANAPU

43-§. OKCHIJIAHHUIN-EAUTAPHUJIHNII KAPAEHH

Maruuii xaroja KV3 KaMalllTHpAIHIaH alaH- byryHrun papcaa:
ra 0WJIaH 0K PAHTIH KVKVH OKCHJ X0CHJ KMIND . OKCWANAHWL KaiiTa-
éHaNWUraH OVIITaHINTH YUYYH MATHUHHH Qeiiepeep- PUAKLL PEAKLIMANAPWUHM;
Kiaapaa dolifjanaguaanm: * OKCWANIOBYK Ba

KaATapyBUMHW Drnamms .

2Mg + 0,= 2MgO0

Pearknua mHaTH:xacHja MarHUIHHHTD Xap OHp
ATOMH HEKEKHTAa 3JeKTPOHHHH HVK0TAaAH Ba Xap ne
0Hp KHCJI0POI ATOMH INV HEKKHNTA 3JeKTPOHHH
OHpHUKETHPHD 0JaqH.

Arap Moana peaKnid JaBOMIa 3JJeKTPOHHHI
HVKOTCA — OKCHIJaHanH. ) ) > Kol apenn

Arap v 3JeKTpoHJIApHH KVIIIHD un.rma — KaiTa- e
pHIanr. ¥ mdy MHCOJLIapAa MarHWH OKCHIJIAHAM, e A
KHcAopo ] 3ca Kaifrapiiagd. Maga my peaxnusa
OKCHAJaHHII-KAWHTAPWIHII peakluacH ned aTarani.

bepuaran peaknud nmaiTHIa Kadgnal skapaéd 0opHINHHH EKVpHO 4H-
KAalIiK, 1-urdaMara 3pTHOOD OepalllHK:

» OkcuanaHuvw Japaxacu
* OxkcuanaHuLL

2yusma
Marenii morn Mg'" KHcIopod moEr OF
MarsgH aToMH - -_— -2

| v - Hzrnta saexTpomn:
K ¥ ; Tn,qm Gepagm
&‘:// H&"-h--—__ > ~———

D4g42 26 [2+8]* KaHe [2+8]*
Ba

! JNEKTPOHUHMW UYKOTraH 3N1eMEHT — OKCUMANaHaaMW.
¥ SpextponnapHn BUpKUKTUPKE OraH 3N1eMeHT — KalTapuaaau.



HOxopuna afiTud VTHAraHJIapHH 4YH3MA OPKAIH TYIOVHTHDPHII KVJal
(Tl — orcHAIaHHIO JapaskacH (3-dHaMa):

d-yusma
Kafitapysumn: € Gepub oxcHagaEanH, 0KCHIJAHHII JapaskacH OpTalH
)
OECHIOJIAHHMIII
4 3 -2 <1 9 41 42 43 44 45 46 47
I ¥ L L ¥ L T L L L] L I
- EAWTAPHJIHIN

Oxcugaosun: € K¥mubd oaud KafirapuiaaiH, OKCHAJAHHIN Japask;KacH KaMamlH

Margnii xkrciaopodHEH 0UpHETHPpHD o1l oKcHOJIAHAH.

JHAN KHagupuarad muc (II) oxcHngnoad BogopoJHH VTKasHuiaragga 0o-
pangurag ;xapaeHHH KVpHO uHKaiIug (57-pacMm). HKopa paHriu 0HpHEMA
KH3HJI paHrra Varapud, peaknHdja MHC KaliTapHjaanH, BE0Jopo] OKCHIJIA-
Hangu. OKcHAJI0BYH KaliTapHuiaani, KaidTapyBUYH OKCHIJaHaOH.

Pearxnng TeHriaMacH:

Cud + H, = CGi+HO
Miuic kHcaopodHHE HVKOTAOH, BOJOpo] 3caA VHH KVIIHO 0JIaqH:

OKCHIJAHALH
EaHTapHIagH

OKcHalaHHII Ba KAWNTaApUIHII Xap AouM TeHr Oopaju. Kafitapyeum
feprad 3JIeKTpPOH COHH OCKHAJOBUHNra 0HPHEKAaH 3JeKTPOH COHNIIA TeHT.

fHa 01p MHCOJIHHA KVpHud dHKalInK: XaMMara MaskJIVMKH Bogopos 01JIaH
KHCJI0OPOJ OpacHjard peaknuAana cyve xocma 0Viaanu. Bogopon oxkcuaiaadganim,
KHCJI0pOoJ 3ca KanTapiianH.

CERCHIJAHAOHE

2H + 0] = 2H 0
N T
EaHTADHIANH

Erum peaxnuanapy xaM oKCHIJTAHNUII-KAHTAPIINII PeakNuAIapy Ka-

Kopa pasram muc (II) oxcran
E0J0DOAHHET KHDHIOIH i

= |

b o mm—

HKopu XapopaTtia KHE:sIJHPHIO

37-pacym. MHCHHHET KaBTapHIHITH
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TOpPHra KHpaagn. by MHcoanapaas KVpHO TYpraHHMH3IeK, 3JeKTpOoHJIAD
DHp 3JleMeHTJaH HEKHHUHCHIA VITAHJIHTH TY(Qailald oKcHAJAHHII-KaliTa-
PHIMII peaKnHAIapHga 0OHpHKEMagari KMMEBHH 31eMeHTHHHT 0KCHAJa NI
napa:xkacH Varapan.

JJIeKTPOHIAPHHHAT TAKCHMJIAHHIIHHN KVPCATHIN VUVH KHCKAPTHPIIraH
peaKnIHAHN e3nd Vpra"Haliauk. KHcKaApTHPHAITaH peakIHAHUHT 0HUPH 3JIeKT-
POHHHHT 0epHJIHINH, HKEKHHYHCH 3JJeKTPOHHHHT 0HpHEHINIHHEE KypcaTagn.

1. Xap 0up peareHTHH OepaJuraH Ba KVIOHO oJdaluraH 3JeKTpoHIap 01-
JIaH 0Hpra ézaiilnK.

marguii: Mg? — 2é — Mg*~

orTer: O+ 28 — OF

2. CTpelKaHHHT HEKHHYN TOMOHHIArd Xap 0Hp Mojja TVFPH e€3IJraf-
JIHrAra (HoH, aToM €KH MOJEeKVJa) KV3 eTKasaillHK.

busEmHr xomaruMHiana, KHCJI0po] CTPeIKAHHMHI Yall TOMOHHIA TYFPH
ea3irag. Kuciaopon MoJeKvJa KVpHHHIOHga OVaragaurd vuve O aToMHHHA
O,-ra ysraptupamms. [Jemax, oKcH] HOHIAPH 0MJIAH 3JeKTPOH COHH HKKH
MapTa opTanm:

0, 1+ 48— 20*

3. Hxrana TeHrIaMana 31eKTPOHIAD COHHI OHp XK 0VIHINH Kepak. Arap
vHOail 0ViaIMarad XoJ0a, TeHIVIAITHDPHIO VUIVH OHPHHUYH (éKH HKKHHYH)
TeHIJIaMaHH 0Hp CoHra KVOanTHpHJIAOH.

INemar, MATHHHHUHT KUCKAPTHPUITaH TeHIJIaMacHHH 2-ra KVIalTHPHIO
Kepakx.

Mmargmpii: 2Mg — 48 — 2Mg*~

xKuciaopon: O, + 48 — 20

JHIH TeHIJIaMa TeHIJIallgH, VJIAPHHHT Xap 0HpH 4 3JeKTpoH HVKOTIH
eKH KVIIHO 0JI0H.

OrcHATAHHII-KAHTAPHINHII pearIHATapH Oed, OHPHUEMAJaApHHAT Tap-
KHOHra KHPraH 2JIeMeHT ATOMJIAPHHHHI OKCHIJAHHII JapakaJapHHHHT
VarapHiii 0HIaH OopaJdHrad peakmHAJIapra aliTHIAdH.

OrcHATaHUII-KalTapIKnII peaknuaIapt 3HT KV TAPKAAraH KMMEeBHII
pearnMAIapHUHET EKAaTOpPHTa KHpagH Ba vJap
TabHaTia, TeXHHEKaa MYXHM axaMHATra
ara. Hadac ogmm, ¢oTocHHTe3, Moala
ATMAIIMHYEH  BAa AHa OomKa 0HMOJIOTHE
JKapacéHIap OKCHIJAHHII-KaHTapHIHII
peaxnudnapuagup. PvaoanaH MeTa T OJIHII;
KHCJIOTaJMapHH, HINKOPJApPpHH, aMMHaK-
HH, TaJoreHIapHH OJHIN; KHMEBHH TOK
MaH0aMHM HHFHII, Xap IHJI Mojjajap-
HHHI €HHII peaKnHAgIapH HaTH:xKacHia
HCCHKJHK Ba 3HepPrHd oJHII 0oKCHIJIa-
HHII-KaHTapHINII peaknuaiIapn 0miIas
DOFIHEIHUD (38—59-pacMiIap).

28-paem. 'YTYDTHHHr eHHIIH
— OKCHAJAHHIN-KaHTADHIHII
PEeaENHACH
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O3uK-0BKAT cAaHOATH

(CE-HIU'DEL}: \ Hzﬂ

ArmocepanuHT Hmkopuii ssiemMeHT
ﬂm[mucnanmnq Karot  Haoaxzop
- C
C E E:_:i} IS cTAKAH HT
H,  co, e

Maacru
KAT 1AM

NH, Cl+ZnCL

[mim!n]

39-paem. ORCHATAHEHII-KAHRTADHIHIN PeakOHAISDHTA MHECOLIAD

OrcuanagumI-KalTapHIHII peaknudadgapH 0absaH 0M3HHHT XaeTHMH31a
HOKVIAHIHKJIAp Oaiino Kkuiaann. MacanaH, 02HE 0BKAT MaxXCcyJI0TJIapHHHUHT,
cad3aBOoTJAPHHHATD OV3HIMINH, MeTAJIAPDHHHI eMHPHIHINH — OVJApHHHAT
fapdacH OKCHIJAHHII-KAHTApHIHII apacHJIapHHHHD OJopHIIH O0HJIaH
DOFINEK.

OrcHAIaHINI-KalTapILINII peaknianapi n1ed 0upurMa-

Q; Y . JapHHHT TapKHOHra KHpajHTaH 3JeMeHTJIapHHHT OKCHJ-
L | s

{ _ JlaHWIN JapasKacHHHHT V3TapHInH 0miIaH 0opajHraH peak-

nuagapra aiTHIani. Arap MoJla peaKnHda JaBoMHIa

3JIeKTPOHMHH HVKOTCA, V OKCHAJaHanH, 3JeKTPOHJIaApHH

Ky oJca, KaliTapuiaani. Kaiitapveun GepraH 3JeKTpoH
COHHM OKCHAJOBUHNIa KVIIHJITaH 3JeKTp0oH coHHra TeHr. Hadac oamm,
¢doTOoCHHTE3, MOJJa AJIMAIIHHYBEH Ba fgHa 0omKa OHMOJOTHK KapaeHIap
OKCHAJAHHII-KAHTAPHUINII peaknuaIapt XucodIaHanH.
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9 1. OKCcuanaHWW-KaWTapyaWL peakuuanapy AeraHn Huma?
2

. OxkcuanaHvil Ba KaWTapuavll XapaéHnapuia OKCWANAHWIL Japaxacy KaHaaw

y3rapaaw? Muconnap KenTMpuHr.

sra? Mwcon keaTnpuHr.

. OkcnanaHvw-KadTapuavil peakumanapw Tabuat BunaH TexHvkaaa KaHaan axaMmmaTra

4. Kncnopoana KyMUDHWMHT EHWLW peakuWMACUHW E3ub, oKCcMANaHWLL-KarTapmuamLL

HKapaBHNaPWUHK KYPCaTUHT,

5. By AvarpaMma OKCUANGHWLL-KaATapuIMWL pPeakuMAcK NaiTuaa 31eKTPOHAaPHWUHT

KUULLWMHK KypcaTaaw:

—

Mo

A. A Ba B 3nemMeHTAApPWUHW aHUKAGHT.
b. Peakuma maxcynotnapu KaHaaw.

B. OkcuanaHuw-KalTapunanil peakuMACMHUHT TEHTNAMACHUHW TY3MUHT?

. KaHaai aneMeHT okcuanaHaam?
[. KaHaan 3nemeHT Kaitapunagu?

6. bEpom kanuid WoamaW 3puTMacuiaH AodHM cuknb uMkapaaw. Ywdy peakumaHuHr

TEHIMNAMaCHUHW TY3KWHI.

44-§. OKCUIJIAHHAII-KEAWTA PHJITHIII
PEARTIHAJTAPHHHHI TYPJIAPH

Kaupnaii Mmoggagap oKCHAJOBUM, KaHJAH Mo1-
Iaaap aca KailTapyveun 0VIHmMH MyMEHHE? by Mo1-
1a TapKHOHJaru 3JeMeHTJapHHHT 0KCHAJaHHII
NapakalapHHHED KHiiMaTtHra dorauy. Evoruma
MYparkkad MoOJaJapHHHT TapKHONra Kupagurag
0ab3Hd 3JeMeHTJAPHHHT 0KCHAJAHHII JapakacH
varapmac OViaann. by simemeHTIapra oKcHIJIA-
HHIN JapakaJapHHHHTD V3rapHIOIH TaallvEJIH
sMmac. IIlvEHHr yuyH MoJJalapHHHT TapEHOHIa
0V 3JJeMeHTJAPHUHT 0VIHIIN, VIApHHHTD Iocca-
JIApHra TARCHPHHE EVpeaTMalini., OKcHIJIaHHIO
napakajgapH VarapveBuaH 3JeMeHTJIap 3JeKTPoH-
JapHH Oepud 0lopHII €KW KVIIH0 0JHIN 3Hapa-
enjgapura KatHamanu. IIIvEHHAD yUvH Mypakkad
MOIJaJapHHHT ToccaJapH VIApHHHT TapEudiuga

byryHuru gapcaa:

* Myxum okcngnosuwnap
BunaH KalTapysuMnapHu;

» OKcuanaHuLL-KarTapu-
MWL pEaKUWANAPUHWHT
TypnapuHu bunammz.

Tasnu cy3nap

* OKCUaNaHWLL dapaxack

* OgcuanaHwL

» KanTapuawnw

* SNEeKTPOHAaPHWHT
TaKCMMAGHMLLINA

OKCHAJAHHII JapaskKacH VarapveuaH 3JIeMeHTJIapHUHT 0VIHIIHra 60FIHEK.
OKcHAMAHUNI-KANTaApHUINII peakKlHAJaApPHAA OKCHIJAHHII OapasKalapH
IOKOPH atoMmaap $akKaT OKCHIJOBYUM, OKCHAJAHHIN JapakajapH KVHH
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0Vaca, daraT KaiTapyve4dH, OKCHIJAHHII Japa:kalapH VarapvedaH aToMIap
peaknHd TYPHIra Ba VHHHT 00DHII IHAPOHMT.JIApPHTa 0OFIHE X0JJa OKCHI-
JO0BUYH XaM, KaHTapyvVEUH XaM OVIHIOH MYMEKHH (35-:Kansain).

3d-madsan

OreHaIaHENII Japa®acH VirapyEUYaH 3 JeMeHT ATOMIAPHTA HHCOHH XapaRTepHeTHEA

(0OITHHTYTYPT MHEOIHIA)

Orcuanagrm papaxacH
OEKODH STOMJIApD

Orcxpnagnm qapasxacH
KYHH aToMJIap

Oxcunnasnm gapasxacH
VDTada aToMIAD

a) Oxecnagmamum papa:xacH
nacagay. Macanan:

% + 22 — 8
5= + 62 — §°
S5+ + 82 — 8

0) 3TeKTpOHJIADEH QAaKAarT
KVIOIEG 0JIa0H, YIapEH GepHD
wbopa oaIMaigH;

BE) OKCHAJAHHIN EKapaeHHa
HATHAIIAOH

a) OxecHangaHHIT napa:xacH
oprann. Macamnan:

5% — e —5+

52— 88 - 58F

0) 3dexTpOoHIADHH Gaxar
fepud obopa odanH, YIADHH
KVIODHO 0M0aIMaHIH;

B) KAaUTADHIHII EapacHHNa
HATHAIIIAOH

a) OrecHamagum papa:xacH
XaM KaMadAlH, XaM OpTajH.
Macanas:

54t+ 68 —-5°

5%+ 48 — {°

84— 28 = 57

0) pearnuana HINTHPOK
3TYEUH HEKHHYH MOIJJara
fOFIHK 3IeRTDOHIADHE
xamMm Oepmd obopanH, XaMm
OHpHETHPHD 0JI80H;

B) XaM OHKCHIJAHHINO, XaM
KANTAapHIHII 3EapacHIapHa
HIOTHPOK 3TaIH

MyxHM OKCHOJIOBYILIAD: KHCJI0POd, 030H, TAJIOreHIap, HUTPAT KHCJI0TA,
KOHIeHTDJAHTAH cVasdaT KHCI0Ta, BOAOPO] NepoKcHIH Ba 0. KHpanH.
Myxum gafiTapveBuMIap: BoJopo, MeTaniaap, vriaepon, vraepon (II)

oKcHuaMn ea 0.

OKcHANTAHHUIN-KAHTAPHUININ PeaKIHAJADHHUHT (QarKaT OHCHAJTOBUNMIAD
(macaman: HNO, sa H,50,) opacuna éxu darxar xKanrtapysumiaap (H,5 pa
HI) opacuga GopHIIH MYMEKHH 3Mac.

OrcudraHuW-Kaumapuaull peakyuALAPUHUHZ MIpm mypu Masiyd.

1. Moaexyaaarapapo oxcudIaHULL-Kallmapuaulul peakyuaaapu. Peaknua
napoMHAa Xap XHJ JacTiaadKy MoAJaTapHHHT TapEHOHra KHUpagHra”
3JIeMeHT ATOMJIADHHEHWHT OKCHIOJAHWIN JapasKajiapH Varapanu:

+3
Fe,0, + 3

+2 0 —4

CO = 2Fe + 3CO0,

2. Moaeryaaanapuuipa orkCcUIIAHUW-KAUMAPUIULL peakyusaapu. Pe-
AKIHMA JaBoMIia acTaa0KHy 0Hp MOoAJaHHHAT TADKUOUOAru Xap XM 3JeMeHT
ATOMJIADHHWHT 0KCHAJAHHUIN Japaskajlapn Varapaiu:

43 46-2 43

+4

4FeSO, = 2Fe,0, + 4S0, + O,

3. Y3 jaudan orcudaaHul, 3 jaudan raumapuiull pearuuaiapu. by
JKapaeHIapia OKCHAJ0BYH BA KalTapyBdH BasmdacHHH QaraT 0HTTa 3je-

MeHT ATOMH da:xKapanH.
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Va-¥aunan oOKCHAIAHWIN, V3-V3UIaH KaflTapuInIl peaknHaIapHi HKKH
Typra O0VIHHAOH: JHCOPOIOPIHOHAIAHHIN Ba KOHIIPOIOPIHOHALIAHHIII.
4. ucnponopliHoHALIAHHNI (JUCMVTAlHA) — KapeH HaTH:;xacHia 0Hp
3JeMeHTHHHT 0KHAJaHHIN JapakacH I HEKH KHIMAaTHH 0JHIIH MVMEKHH.
ITatino 6Viarad 3J1eMeHTHHHT OKCHIAJAHHII JapaskacH jacTaadlkl KHIIMaTjaH
KaTTa eKH KHYHE KHIMAaTra ara 0VJiajuraH :KapaeH OoKHcAJaHHII Japa-
acura ara 0Vaanu. Xocuia OVIraH OKCHAJAHHIN gapakacH 00IIJaHFHU
KHHIMAaTIAp VUVH OpalHE KHHMaTra ara oviaani. Macamdas:
0 ~1-2 $ 112 +1-1
Cl, + HO — HCIO + HE€l
EoanponopnuoHaIagiml (KoHMYTanud). by :xapaex napoMuna 0Hp aje-
MeHTHHHT Xap XWJ OKCHIJaHHII JapaskacHIari aToMjaapHu gakart 0HpruHa
OKCHJIAHWUIN Japakacura ara 0Viaanu. Xocuia 0V/Irad oKCcHIJAaHHUIN Japaska-
cH QOILIAHFHY KHIIMATJIap VUVH OpAlIHE KHiiMaTrasra oviaanu. Macamam:

+4 -2 0
SO, + 2H,58 — 35 + 2H,0

OKCcHAMIAHUIN-KAHTAPHUININI peaKNHAIapHaa HOKOPH
OKCHIJAHMIN OapaskacH 00p aToM OKCHAJOBYH, KVHH 0K-
CHINAHWUIN AapazkacuH Oop atomiaap daraT KaHTapyeRdH
oviaanu. Opalny OKCHAJIAHWIN AapaskacH 0op aTomMiaap
pPeaKIHAHHHT TYPHIra Ea 00pHIN IDapoHTHra 00FIHE, X0J4a
OKCHAJOBYH eKH KalTapyEuH O0VIHINH MYMEHH. MyxXium
OKCHOJOBUYNIAD KHCI0OpPOI, 030H, TAIOTeHIap, HUTPAT KHCJI0Ta, KOHIIEHTD-
JIAHTAH cYVJIb(AT KHCI0TA, BONOPOI NepoKcHIH Ba 6. xHcodaamanu. Myxum
KalTapvBUYMJaapra Bojopol, MeTaailap, vraepon, vraepon (II) oxkcuau Ba 0.
kupand. OxcHINaHHOI-KAHTApHINII PeaknuaIapy (axaT oKCHIJI0BYILIAD
(macaman: HNO, ra H,50,) éxu darar xanrapyeuniaap (H,S sa HI) opacn-
na 0opHIIH MYMEHH JMAac.

onagu? Kangaid moananap xam OKCWANOBUM, Xam Kaltapysuw Oyna onaam? Mwucon

KEATHUPWHT.

- 2. Myxum OKCMANOBYM Ba KaRTapyBsuu MOALaNaPHUHT dopmynanapuHu 83ub, HomnapuHu
aTaHr.

3. KyAwgarn mopganap opacuia OKCWANaHMWLL-KARTapuAuLL peakuManapw Bopum
MYMKUHMA:

a) H,5 Ba HI;  6) H,S Ba H,50;; B) H,50, Ba HCIO,?

4. Ywby moananapHwHr Kaincu bupw: a) dakat okcuanosuiw; B) dakat KaTapysum; B) xam
OKCMANOBUM, XaM KaiTapysuw Dyna onaam: Crd,, MnO,, KCIDJ. Mal, H,O,, (NH,),5, Cu,
Ca,P,, K.CrO,, CO? TyWyHTUPMKHT.

5. a) ®ocdop; 6) yrnepog, B) a3oT; ) KpeMHWA, 4) bpom kaHaaid oaauid mogaanap biunan
TabCUpRallraHia oKCMANOBUW, KaH4an oanuid mogaanap bunad 3ca Kaltapysum Byna
onagn? Mucon KenTUpuHT.

6. AMMUMAK MOASKyNacKaary asoT HUMa yuyH dakaT KaWTapyBuW XOCCaHW Kypcataau?

7. KyhAuaarv sappauyanap bunad MOAAaNaPHWHT [Ta Kyuln OKCUANOBUYMIAPHM aHUKNaHT,
A. NO; B. NO,
B. NH, [ NO;

9 1. A. @akart okcnanosuw; b. dhakar KaiTapysum BasndanapyHn KaHaan mogaanap baxapa
L=
A



8. Kaiicu mopaanap bunaH oATMHIYTYPT: a) okcugnosuw, B) kaidTapysum cudatnga pe-
aKLmAra kupuvwaan? Peakuna TEHMNaManapura MMCoN KeaTUPUHL.
9. bpom Bunan oatuHryTypT (IV) okcnam opacwgary OKCMANAHWLL-KaWTapuaM peak-
LMACKMHWUHI TeHrnamack bepunran:
SO,+ Br, + H,O = SO + Br + H°
a) Tenrnamagaru xap DVp 3neMEHTHUHI OKCMANAHWLL A3PaXXacuHKM aHWKIaHT.
6) Tenrnamagarv OKCMANOBUYM Ba KARTAPYBUMHK KDCATHHT.
B) Peakuma TeHrnamacura KospouuneHTAap KyRWHL.
10. i(c:HLLEHTpﬂaHraH cynboat kucnota bunad mapradew (IV) okcwam opacwaarn okcua-
NaHWLLI-KaATapyuanLl peakuMACUHWHT TeHr1amack bepuaraH:
MnO, + I' + H* + 50 — Mn** + |, + H50, + H,0
a) Tenrnamagaru xap Drp aneMeHTHWHI OKCUANAHWLL JapaXacuHK aHWKAaHr
6) TeHrnamagarv OKCMANOBUM Ba KalTapyBUMHM KYPCaTHHT,
B) Peakuma TeHrnamacura KosgouuMeHTAap KyWuHr

45-§. OKCHIJIAHHUII-EAUTAPHJINII PEAKIIUAJAPHHHA
JJIEKTPOH BAJIAHC ¥C¥JIH BHJIAH TEHIJIAINITHPWII

byryurun gapcaa: OxcHaIaHENII-KalTapHIHII peaKnHdaIapiia
« OKCWANAHULLI-KAATapY- K03 PHUNHeHTIADHE KVIHINHHHT acocHH HEKKH
NWLL peaKUMANaprHI veyau 00p: aaekmpor 6aaaHc Yyeyau eda 3AeKImMpPoH-
3INeKTPoH BanaHc yoynm uoH OaaaHc yeyau.
OunaH TeHMNAWTMPWLLIHA Kalitapveun 0epras 3JeKTDOHJADHHHAT COHH,

ypraHamus . OKCHIJOBUHN KVIINO 0JITaH 3JeKTPOHJIaADHUHAT CO-

HITa TeHT O0VIHIOD Kepak. OXcHAIaHENII-KATa-
PHJIHIN peaKnHAJIaApHHEH 3JJeKTpoH JajlaHC VeyiIHd
0HJIAH TeHDNIANITHDPHIO MaHAa IOV OpHHIHUIOra
* JnexTpoH GanaHc qCoCIAHTaH.

e e I-mucon. DnexTpoH GanaHe yeyIuEu doifinana-

ROV et HHIITHHA KVIAHIArH KHEMEEHH peaknigal MICOIMIa
» Kaitapunuiu xapaéHum " K] UII p n I H
KEVPHO YHKAIITHEK:

Al + H,SO, » Al(SO,), + H,1

1. Peaknuana HINTHPOK 3TaJHraH Ba peaKIHd HaTH;KacHIa X0CHI 0V-
Janurag dapua MoAjasap TapKEHOHOary 3JeMeHTJIapHHHT OKCHAJaHHII Ja-
paskaTapiHE aHUKJIaIMI3. ¥ HIaH KelllH peaknlid JaBoMHIJa 0KCHAJaHHII
IapasKajgapH Varaprag 3jJeMeHT 0eJrHJapHHHHT Tarura 4H3aMH3:

Al' + H'87°0 — Al3(S™0}%), + H'?

2. OxcHAIAaHHII Ba KAHTApHIHII ;EApPAcHIADHHHHI TeHIJIaMalapHHHA

TY3aMH3:

Tasanu cyznap

Al — 32 — Al* 2 ORCHIIAHNII
2H™ + 2é — H: 3  kafTapHaHIm

KaiiTapuanum MaxcyJI0TH HKKH aTOMIIH BOJOPO] MOJIeKyaacH O VITaHIUuTH
VUVH, TEHTJIAMAHHWHT 4Yal TOMOHHWIa HKKH aToM BOJOpo] OJHUHIH.

3. bepud ofopraH ga KVIIHO 0JIraH 3JeKTPOHJIADHHAHT 3HT KHUHK VMV MHAIHI
KappaiaHcH — oJTH. bepud woboprag ea KVInHO odrag 3JIeKTPOHIApHHHT
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COHJAPHHH TeHTIAINTHPHII VUVH 0UPHHYH TeHIJIaMaHi 2-ra, HKKHHYNCHHHA
ca 3-Ta KVOalTHpaMH3:

2A1° — 6 — 2A1°°

6H™* + 6¢ — 3H]

4. OxcHaIaHHUIN Japa:¥alapH VarapMmailniHrag aTtoMiIapiaH TapKHO
TOIIraH MojajaJjap GopMyJIacHHHHT oJOHra Koa@dHnHeHTJIapHH XHcodJad
KVAMH3:

2A1 + 3H,50, = AL(S0,), + 3H,T

Oparga, Bogopol Ba KHCIOPOJ aTOMIAPHHHMHI COHJIAPH 3HT CVHITH
Hapdarna xXHcodiaaHanu. KVnrmuHa xXogaTiapia oKCHAJAHHII-KaHTapHIHII
pearnid TeHIIaMacHIarid 4al Ba VHD TOMOHJar KHCJI0p0o] aToMIaAPDH COHIA-
PHUHMHAT TeHT 0VIHIIN, 0V TeHIVIaAMaHHHD TVFPH TY3HATaHINTHHE KVpcaTaiH.

2-mucoa. OKcHOIaHHII-KaHTaApHINII pPeaKINAIapHHIHET MYpakKadpoK
MHCOJIHHH EVpHUl UHKalIHE:

KMnO, + Nal + H SO, — MnSO, + I, + Na SO, + K,SO, + H,0
1. Bapua 3JeMeHTJIAPHHUHT OKCHIJAHNII JapakKalapuHEA xXucodmaad, pe-
AKNHANA OKCHAJAHHIN JapaskKalapHd Varapajurag 3JIeMeHTJIApHHHT Tarura
UH3AMH3
KMy 02+ Na 2+ BLB707 —

+~6—12

— Mn™8-°07 + I + 2Na=$=°0* + 2K~ + SO, + H:*0™

2. Peaxnug HaTH:KacHIa MapraHell 0HjaH [oJHHHT OKCHAJAHHUII Japa-
aJapy Varapanu. ¥.Jaap VUVH 0KCHAJAHHUIN Ba KadTapiInil KapaéHaapi-
HHHT TeHINIaMaJIapHHEH Ty3aMH3:

Mn" + 5 — Mn™" (gafiTapHIHII)
2" — 2é — 1, (oxcuaIaguIm)

PeaxnugEUHTr OKCHAJAHHII MaXCVJI0TH HKKH aTOMJIH o MOJEeKY.JIacH
I. 0Vvaragauru tvdailan, TeHTJIaMaHHHT Yall TOMOHHIATH OKCHIJIAHHII
JKapaeHnra HEKH aToM ol oJHHIH.

3. “0" omnnaH “2" cOHJIAPHHHHT 3HI KMUYHE YMYMHH Kappamtucu “107,
IIVEHHT VUVH KaAaHTapHUInII :XapaeHHHHUHT TeHIUIaMacHHH 2-Ta, 0KCcHIJIa-
HHNII :HKapaéHIHHUHT TeHIVIaMAacHHH 5-Ta KVDaiTHpaMHa:

Mn™™ + 5& — Mn™ 2

10
oIt — 26 — 1, 5

Hrrn Mn™" atomaapn 10 snexrtpor rVmmudé omxanm, iiog atomaapu 10
AJMeKTpoEHH OepHd n00opud, 31eKTpoH falaHc VCYIHHHETD NacTJadKHl KOH-

nacH aMaJra oImagH.

4, Tonuaradg EVOalTVEUNIapHH KoaddunuedTaap cudartiia TapKuonra
VIOV 3JeMeHTJIap KHpaJgHurad MoAJaJlapHHUHT GopMVJIAIADHUHHMHT OJIQHra
e3aMH3:
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2KMnO, + 10Nal + H,50, —
— 2Mns0, + 351, + Na,50, + K,50, + H,0
5. bomga dopMyIaATapHHIHET KoaddHNHeHTIapHHEN dapua 3JeMeHT aToM-
JAPUHHHT COHJADPHHH TeHTIAINTHPHIN 0MJIaH TOOAMIIZ:

2KMnO, + 10Nal + 8H,S0, =
= 2MnSO, + 51, + 5Na S0, + K, SO, + 8H,0
J-Mucosa. bawan !JHEI*IJHHHHI[I-E&FITH}_}HJIHHI pearKnuldadiIapga oKECHIAMIAa-

HHUII JapaKaJlapiHl V3rapTHpaguraH 3JeMeHT.Iap HKKHIAH 0PpTHE 0 VIHInH
MYMENH. MHcoJI VUVH KyHHJard peaknugaHl KVpH0 ungaiiTng:

P*8* + HN™0, — H P70, + §™0,1 + N™0,T + H,O
Hrrn 3demenT — docedop Ba OJITHHIVIVPT PeaknHa JaBOMHIa OKCHI-
JaHann, 0Hp 3JeMeHT 3ca — a30T KalTapHiaanm:

2P — 42 — 2P 1 OKHIJIAHHWII
35— 18 — 387¢ O KA NJIAHIII
N 4+ 12 — N*™ 22 EKalTapHJIHII

OxCcHAIaENII XapaeHNa HIITHPOK 3TANHUIAH 3JeKTPOHIADHUHT VMY MHHA
coHH 22-ra TeHr, KaHTapHIHINO XapaeHunga 1 3JeKTpoH HINTHPOEK 3TaqH.
IITyHEUHAr vUVH OKCHIJAHHIN :KAPaeHHHHHI HKKH TeHIIaMacH VUVH VMV-
MHI KVIOalTyEdYH 1-Ta TeHr, KAHTapHIHIO kKapaeHH vuvH 22-ra Ttedr. by
KVOAHTVBUMJIADHNE Ko3addunueraTaap cudaruia dopMyIaIapHHET 0JIIHTa
E3aMII3:

P_S, +22HNO, — 2H,PO, + 3501 + 22NO,T + H.0

JHT OXHPpHOa BOoOJOpOO 0ILJIAH EHCJI0PpOO aATOMJIAPDHHHKEHT COHJAPHHHK TeHT-
JammrTHpaMI3.

PS5, + 22HNO, = 2H,PO, + 350,17 + 22NO,T + 8H,0
E¥O saeMeHTIApHHHET OKCHAJAHHIN JapaskalapH Varapajuras 0vHAaH

XaM Mypakkad OKCHAJAHHII-KAHTAPHJIHIN peaKIHAIapH Map:kKyi. Peak-
N4 TeHTJIaMaIapHHH TeHIVIAIIHUHT dHa 00IIKa VeV IapH XaM MaB:XVI.

Xap Kaggail OKCHIJAHHII-KAaHTapHIHII peakIHACH
Q- V . oxcmpmammm Ba KafTapWINMIN JKapaéHIapuiaH HO0paT.
{ . JIeKTpoH dajaHC YCYJIHHHHT MabHOCH — 3JIeKTD 3ap4-
.
l[ o

IUHHHT CAKJAHHII KOHVHHIA AcOoCJaHTAH: KalTapvBuH
KaHda 3JeKTpoH Oepca, OKCHIJOBUYH INVHYA 3JeKTpPOH
KVIIHO oJdanf.

9 1. OKCMANAHWLL XapPaEHWHW KYPCATUHT:

[ a) Al - 3e — 8)FF + 1e —
~ B) Ca’ - 2e — s’ +2e —
. n)CP+ 1e — ) K'—1e —
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2. KaWTapuauwl xapag&HWHK KYpCaTUHI:
a) Br® — Br*- 6) fe*r — fe¥*
g) i % r) B>~ — B?
3. PeakuwanapHu 3nekTpoH banaHc ycyam BrnaH TeHrNawWwTUPWHE
a) Fe,0. + CO — Fe,0, + CO.T
6) Cu + H,SO, (koHu,) — CuSO, + 50,7 + H,0
B) (s + HO — GSOH + H.T
) NH,NO, — N,O + H,O
p) FeCl, + Kl — FeCl, + 1, + KCl
e) Ca,(PO,), +510, +C —: P+ CaSiO, + COT

46-§. OKCHIJJAHHUIN-KAUTAPHJINII PEAKIUAJAPHHHA
JJIEKRTPOH-HOH ¥C¥JIH BHUJIAH TEHIJIAIIITHPHUIIT

JIIeKTPOH-HOHIN falaHc VCYJIHHHHT 3JJeKTPOH byryurun gapcaa:

fanaHc veyangaH gapku Oop. OKcHOJIaHHII Ba I3 PO .

KaiTapHUJIHIN KapaeHaapHia aloxHaa aToMJIap DUNWLL PEaKLIMANAPUHY
sMac, (N7*, Cr™®) (aHuK sappanap) moHaap (NO; (OKP) 3nekTpos-
Cr0O}) esunmanu. Kyunu 37MeKTpOIHTIAD YUVH OF MOHAW ycyau BunaH

TEHMNAWTHPWLLIHK
jappadaigap — HOHIAp, KYUYCH3Z 3JeKTpPOJHTIAp 5

o raHamMis .
VUVH — MOJeKviamap 0yvamud xmcodiraHagu, KaMm P
IPHUHIHUrad MoJAJaJap VUVH XaM MOJIeKVJIAp Gop- ~
TasaHu cyanap

MVJa e3MIafi. Sapyvp IIapoHTAa KHCI0TAIH MYV-
xutna H O pa H™ vmonaapy, HIIKOPHHE MVXHUTAA —

* KoapopuumeHT

H,O sa vonmap OH™ doiinamannianm. * DNEKTPOH-UOHAU
by vcyva oKcHAJAHHII JapaKalapHHHHAT BanaHc
KUHIMaTHHHE AaHHUE XHcoO0JallHH Tanaad sTMaiinu. * OKcuanaHnil Aapadkack

* OKCUANaHWLL XapagHn

OxcHIJIAHHUII EBAa KAHTADHJIHII aADaeHJIApIIA G 1
a = P P pE » KaWTapunuil xapaéHu

HIITHPOK 3ITraH 3JeHTPOHJADHHUHT COHH VHT
Ba Uall TOMOHAATH 3appadalapHHHT 3apdAfjiapH
oViiHua xXHcodjIaHaam.

KHedoTand, HIIKOPHHA Ba HeHTPAJ MYXHTAA 0opajWradH oReHIJIaHHII-
KAaHTaApHJIAHII peaKlHAJAPHHH 3JeKTPOH-HOHIH 0aJjaHe vevJaH OViimda
TeHIVIAIITHPHIIHH KEVPHO YHKAHIHE.

Kucaorann myxurga dopajWrad OKCHIJAHWIN-KAHTAPIININ peaKHda-
JTapHiHEA TeHTJIAIITHPHII KoHadapH:

1. PeaknMaEUHT TeHrIaMacHHEN e3dml. OKcHIIaHHIII-KalTapiInaIl Ea-
pPaeHIapHra MINTHPOK 3TANWTaH MOJeKYyJa €K’ HOHJIApDHHN aHWKJIAII.

2. OxcHAIaHNII Ba KallTapiInIl :KapacHIapHHIHT KHCKAPTHPILITAH pe-
AKNHACHHUHAT HOHJIHN QopMyJIacHHH €3ull. KyducH3 31eKTpoInT.Iap, KAaTTHE
BEA ra3cHMOH MOJJajlapHH MOJEKYJIADP KVPHHHIIAA €3MII.

3. Monna MaccacHHHHT Ba 3HEDPIHAHHHI CAKJAHHII KOHYVHHIA acocJa-
HHD, KICKAPTHPHJITAaH peaKlid TeHIrJIaMacHHH €3HII VUYH MOAJalapHHUHT
BA 3apANJaADHUHT MYBO3AHATHHH CaKJIAIl Kepakx.
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KEncraopoa aToMIapHHHHT COHHHH TEHIJIANMITHPHIN VUVH KHCKapTHPHITAH
peaKnHAHHHAT KalcH TOMOHHAa KHCJI0p0o aToMJIapH opTHKYa 0VJjca, IIvVHYIA
eogopon H™ aromnapuem Kymamns. Harnskajga KHceaopoJ aToMIapH BoJopoa
omman dupuxud, cye H,O monexymacuHH XocHI Kmianu. Kapama-rapinn
TOMOHHTA CVE MoOJeKVJacHHH KVIIHD €31l Kepak. KHcaopoaHH, BOOOPOAHH
VHAAaH KelHH 3JeKTPOoHJap COHHHH TeHIJIANITHPHIN Kepak.

4. RHCcKapTHPHITAaH peaKnuAdgaru Kymud oJuHrad sa 0epud wldopuaras
3JEeKTPOHJIAD COHHHH TeHIJIallTHpani.

5. ARBaJ KHCKAPTHPHITAH PeaKNHAHIHT Yal TOMOHHHK, KeHlH 3ca VHT
TOMOHH HXuamjaad €3 Kepark. DQopMyJIaHHHET 0Jd0HIard KoaddunueraTra
KVIaHTHPHIIHNA YHYTMAacCIHE Kepak. HoHIH peaknHAHHHAT HXUYaMJIATHITAH
TeHIJIaMacH.

6. TerraaMaHHHT VHT Ba Yall TOMOHHJATH VIMIAII HOHIAp 0MJIaH MoJIe-
KyJalap KHCKapTHpHIAgH.

7. ETHmMaeTral KaTHoHJIAp €KH aHHOHJAPHH KVIIHO €3HII Kepak.
TeHrzamMaHHHr VHT Ba Yal TOMOHHAArH KVIIWJIaJHradH HOHJAPHHHT COHH
TeHr OVIHIOH Kepak. MacanaH:

1 | TeErmaMaHHET &3 HIHIIH S"+HNO; — H,80;+ NO°

2 | l-xHCcKap THPHATAH peaknHA 1| 8* + 4H Q" — 62 — SD::___-I— SH-

3 | 2-xmexaprupmmran peaxnuz | 2 | NO; + 4H* + 32 — NO* + 2H,0"

4 | Houne xHCKApTHPHIATAH 8 +4H. 0 + ZNO;+ 8H* — S[}i' + 8H™ + 2NO + 4H,0
TEHLLETMALH 8 + 2NO, — E{]f—— 2ZNO

5 | K¥munras mowmap ZH*= 2H*

6 | Monmexvagap TeHrmama 5 + 2HNO, = H,80, + 2NOT

1. KNO, + HCI0, — KNO, + HCI
NO, + HO° - 22 — NO,+ 2H" 3
ClO; + 6H + 6¢ — CI' + 3H,0° 1
3NO; + 3H,0 + ClO; + 6H" — 3NO; + 6H" + CI' + 3H,0
3NO; ~ ClIO; — 3NO; + CI
3KNO, + HCIO, = 3KNO, + HCl
2. KMnO, + FeSO, + H,50, — MnS0, + Fe,(S50,), + K.50,+ H,0
KMnQO, + Fe*"S0, + H,50, — Mn*'80, + Fe;"(50,), + K,S0,+ H,0
MnO; + 8H™ + 5¢ — Mn*" + 4H,0° 2
2Fe?™ — 2 — 2Fe®*~
2MnO + 16H™ + 10Fe’™ — 2Mn*" + 8H O + 10Fe*"
2K™ + 8505 + 1080; = 25807 + 2K~ + SO7 + 15807
2ZKMnO, + 8H,50, +10Fe50,= 2MnS50, + K, 50, + 5Fe,(50,), + 8H,0

(] |
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Hmropuii MyxuTaa 6opajiraH oKeHIJIaHHII-KEAHTAPHIHIT pearIfHAIa-
PHHH TeHIVIAIITHPHII KOHIAJAPH

1. Bojopon Ba KHCIOpPOI ATOMJIAPHHHHI COHHHH TeHIJIAINTHPHIN VUVH
APHM peaKINHAHHHT KHCJIOPOI ATOMJIAPH KVI TOMOHHIA 03DOK CVE Mo.Je-
KVJIACHHH KVIIanH, KapaMa-KapIld TOMOHTA 'HIPOKCH] HOHIADHHH HKKH
MapTa KVIPOK KVIIagH.

2. TearmaMaHHHT VHI B4 Yal TOMOHHIArd KHCJI0POJ aTOMJIAPHHHHT
Gaprusn Kypcaragurad H,O onnura Kosddunuent Kyiaunanu. OH moHn-
HHHT 0JIQHUra HEKH 0apodap KoaddunueraT kyiuaaan. lllvanga galiTtapyeul
THAPOKCH HOHIAPHHHN KHCJI0POJ ATOMHM KVIIHO oJIagm:

1.1. + KOH —» KI+KIO +HO
I"+1e — I
I° + 60H - 5¢ — I0; + 3H,0
5I° + I + 60H" — 50" + 10; + 3H.,0
31, + 6KOH = 5KI + KIO, + 3H,0
2. MnO, + KCIO, + KOH — K MnO_+ KCl + H,0
MnO! + 40H™ - 2¢ — MnO* + 2H0 3
ClO; + 3H,0 + 6¢ — CI" + OH- | 1
3MnO, + 120H" + ClO; + 3H,0 — 3MnOX" + 6H, 0 + CI + 60H-

=

3MnO, + 60H- + ClO; — 3MnO* + CI- + 3H,0
3MnO, + 6KOH + KCIO, = 3K ,MnO, + 3H,0 + KCI
3.MnO, + KNO, + KOH — K ,MnO, + KNO, + H,0
MnO,° + 40H — 2¢ — MnO? + 2H,0° ‘ 1
NO; + H,0 + 2¢ — NO; + 20H" 1

MnO, + 40H + NO; + H,0 — MnOj + 2H,0 + NO; + 20H"
MnO, + 20H + NO; — MnO; + H,0 + NO;
MnO, + 2ZKOH + KNO, = K ,MnO_,+ H,0 + KNO,

HeidiTpaa myxuTaa 0opaJHrad oKCHIJAHHII-KAWTAPHIHNII peakiHAIapH-
HH TeHIIAIITHPHII KoHJaeH

1. HefiTpan MyXHT IIapTad 0ed XxHcodaagniaany. Aciamga Tva THAPOIHS-
ra vuparasHja MVXHT KvdeHs kHeadotaad (pH = 6-T) éxn kvuens acoenu
(pH = 7-8) 0vVvanmu myMEHH. IIIyEHAT YUVH ApHM peaKIHd HKEKH VCV.II
0HJIAaH e3lIaqH:

a) TV3HHHT I'HApoIHiH XxHcolbra ornEMaign. MyxiT HeliTpaa 0 VAragInra
Tydaliil ApHM pPeaKNHAHWHI 4al TOMOHHra cyve gKyvmuiaanu. IIlvena oup
APHM peaKIHd KHCJIOTAIH MYXHT, HKKHHUHCH 3Cca HIIKOPHI MYXHT Oed
XHcobmaHanm;

0) arap peaknud TeHIIaMacH 0ViiMUa MYVXHTHH aHHKJIAII MYMEHRH 0V.JIca,
VHAa ApHM peaKnudara MyBo(PHEK KHCJIOTAIHM MYXHT €KH MINKOPHI MYXHT
ned Xucodaad TeHrMAIITHPHUIAOH:
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1.S0, + HBrO, + HO — H,SO, + Br,
SO® + HBrO; + HO — H,SO* + Br?
SO! + 2H,0° — 22 — SO + 4H" 5
2BrO; + 6H,0 +102 — Br? + 120H 1

5S0, + 10H,0 + 6H,0 + 2BrO; — 580 + Br,+ 20H" + 120H"

-

550, + 2Br0; + 4H,0 — 580 + Br, + 8H"

a

550, + 4H,0 + 2HBrO, = 5H,SO, + Br,

2.Na,S0, + KMnO, + H,0 — MnO, + Na S0, + KOH
Na S0 + KMnO] + H,0 — MnO? + Na SO + KOH
SO + H,0 — 2¢ — SO + 2H- 3
MnO; + 2H,0 + 3¢ — MnO, + 40H- 2

380 + 3H,0 + 4H,0 + 2MnO; — 2MnO, + 6H~+ 80H™ + 3S0*

35S0 + H,0 + 2MnO; — 380> + 2MnO, + 20H"
6Na~ + 2K~ = 6Na~ + 2K~
3Na, S0, + 2KMnO, + H,0 = 3Na SO, + 2MnO, + 2KOH

JIeKTPOH-HOHIHN falaHc VCVJIHHUHET 3JeKTPoH danaHe
yeviangaH Gapraapd oop. OKCHOJIAHHOI Ba KalTapHIHII
JKapaeHIapHa peakKNUana HINTHPOK 3TANWUTaH aHHK 3ap-
pavamap (NO;, CrO] ) éaunmanu. Ky4in 3JIeKTPOJIHTIAD
vuyvH 0V 3appadanap — HOHJIAp, KVUCH3 3JeKTDOJIHTJIAD
DHIaH KaM 3pHINHrad MoJJalap VUVH MoJIeKyaanap XH-
cobiaHanu. Sapyp IIapouTaa KHeaoTanrd mMyxutia H,O sa H™ Hommapw,
HINKopui Myxuria — H,O sa OH™ momnapu doiinanannianm.

9 1. Oxcuananwvil Ba KalTapuavil XKapaeHnapuHm nbojanainanrad TEHrNamanapHv TOMMHT
1) COF — CDE
s 3
7 2) AIECd — CH,
3) CDE —CD
4) CH, — CO,
2. Pyx GunaH KOHUEHTpNaHraH HUTPaT KMCAOTAHWHI TabCUPAALWYB peakuMAcuaant
KaWTapyBUWHW KypPCaTUHr:

1) Zn*; 2) NO;;
N H; 4) Zn"?
3. Bonodpam (VI) okcnan Binaxd BOAOPOAHWHT TALCMPAALLYE peakUMACKAarY KalTapysum:
1) W-5 2) HY;
3) 0% 4) We?

4. Ca0 onvw MyMkMH BYAraH MKKWMTa peakuvsaHW E3MHT (OKCMANaHWLL-KaWTapuanLL
peakuUacH Ba OKCUANGHULL-KaWTapuauLL 3Mac peakiiMa TeHrnamac Dunan).

5. PeakumanapaaH oKCMANOBUK Ba KaWTapyBUWNHW TONMKMHT. ABBaNTK 3 peakLMAHW 3NeKT-
poOH-WoHAKM BanaHc yoynu GunaH TeHrAaLTUPWHI
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a)kKl+0,+ HO —-KOH + 0O, + |,

6) H,S + H,50,(k) — SO, + H,0

B) H,S + Cl, + H,0 — H,50, + HCI

r) Ca,(PO,), + SiO, + C — P + CaSi0, + CO
a) KBrO, + XeF, + H,O — KBrO, + Xe + HF
e) Kl + H,0, + HS0, — |, + K50, + HO

1. Maccacu 0,92 r bup BaneHTAM meTann cye bBunand peakumwara kmpuwradaa 0,448 n (H.w)
BOAOPOA KaWTapuaagn. Peakuma HaTikacuaa KaHaal MeTann okcuanaHagn?

« 2. Maccacy 2 r MWUCHWHI antoMMHWIA DunaH apanalimacy CyHATUPWAraH cynbedar Kuc-
notaga 3putuagu. Peakuma Hatuxkacuaa 1,12 a (H.w.) ras axpanan. KaHgaid metann
KANTApUAULL peakLMACUTa KMPWLLIFAHAWMIMHK aHMKNadr. Apanalimaary peakuunara
KWPWLLIMaraH MeTa/THUHI Macca YAYLWMHW XucobnaHr.

XKasobu: 55%.

OreHaTaHHII-KAHTAPHIAKII peaRUHACHHH VPraHHII
Mana O0vegail OKP onud dopugr. Kaainil nepMadragaTHHHHET

(Maprainopka, OMpUHYH épIaM KVTHCH) 03 MHEJOPHHH CVBIAa
apUTHHI. By spuTMara BoJopo] HepoKCHAHMHHHTI 3PHTMAacHHH
eKH KYPVE ODepriuipoJas KVIIHHED. PeaknuaHUHAT ajJoMaTJIapHEH

AHHEKJIAHT. ¥ 0V peaKIHAHHHI TeHIJIaMAacHHH €310, 3JeKTpoH
0alaHC Ba APpHM peaKIHd VCVIH 0HJIaH TerHiman Ko3ddIneHT-

JIapHH KVIKHT.

47-§. DJEKTPOKHUMEBHI MMOTEHIIHAJIJIAP KATOPH

Arap MeTann OJIAaCTHHEKAaHHW CVEBra 0oTHp-
ca, VHIA CYBHHHI KVTOJH MOJEKVJIAIAPHHHHT
TABCHPHIA MeTAJJIHHHI HOHJIAPH ILIacTHHEAHH
3acuiaH a;xpannd, rIapaTJaHraH XoJ0a CVIK
dazara vranu (60-pacm).

JpHTMana MychaT sapan HIFAIN0, MeTaJT ILIA-
CTHHKAA 3Cca — 3JeKTPOHJIAPHHHT KVIallnuIny Ha-
TH;KAcHa MAaH(QUH 2apdan HHFWIagH. JpUTMajart
KaTHOHJIAp 0IJIaH MeTALIApHHHT 0PTHE 3JIeKTPOH-
JIADHHHUHT 3JeKTPOCTATHEK TOPTIIHUINH HATHKACH-
na, dasamapHUHT 0VINHHAIN 03acHIa KVII 3JeKTD
KABATH Imaiifo 0vViaand. ¥ MeTaI HOHJApHHHHT VH-
IaH KelllH 3pATMara VTHImmaed TviTartanqi. MasavMm
0Hp BAKTOa 3pUTMa OHIJIaH METALI IIacTHHKACH
opacHia MYBO3aHAT VPHH 0JaJH Ba VHH MaHa 0V
TeHIJIaMa 0MIaH KVpCcaTHII MYMEKNH:

Me® = Me*™ + né

byryuru gapcaa:

MeTannapHWHT 31eKTpo-
KMMEBWMA GaocnNMK KaTo-
PWUHWHT MabHOCHHM
TyLWYHaMM3.

Kyl 3nexTp Kagatu
SNEKTPOA NOTEHLMANN
[@anbBaHWK 3n1eMeHT
CTaHgapTt BoAcpoAnW
3NEKTPOA

CTaHAapT 31eKTpoA,
NoTEHLIMANN

OVHIACH i — asKpajalnraH 3JeKTPOoHJIapEHAT coEn. MeTtara 0HJIad apHTMa
opacHjarm KVII 3JeKTp KapaTja naifino dvVianurag moTeHnuaanaap dapku
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— anexmpod nomenyuaau 1ed aTarani.

-
: * :: ™ MvyeosaHaT mDafiTHga xap 0Hp MeTalLl
o : : A :: ® Mfl’L.]‘]FM 0Hp 3IeKTpo] NOTeHIHallra ara
S mle |7 we_ e oy manm.

i : : * ﬂ :: ” Anoxmuna xap 0up SJIEHT]l{),H,HIIH[’ {%E—
: ele * |, sle o TAJJIHHHT) OOTeHNHAINHH TYFPHIAH-TVE-
: : . :: e pPH Vidam MYVMEHH smac. Iy cabdabam
o e sl® e 3IEeKTPpOo] HOTeHIHAIJIApPHH CTAHJAapT
® ®|® BOJOPOATH 3JeKTpo] 0HMIaH ViIdaHagH.
(a) (6) VHHUHT 3J1eKTpo] TOTeHOHAIH HOJIra TeHT

60-paem. Kim saextpon xasaremer Jed KaldyvJ KIHJIHHraH.
HHIMACH CragpgapT BoJopoaJaH aJerxTpon H™

HOHJAPHHUHT KOHIeHTpanuAcH 1 MoJb/J KHCJI0TA 3pHUTMacHra 0oTupud
0JIMHTAH IJIaTHHA ILIacTHHKacHaaH udopar. Ildarurara ancopdnudaigadrad
BOJOPOO ra3cHMOH Bojopond 0HMJIaH MyBo3aHaTtia OV.aani.

JIeKTpoana malifo 0ViIaguraH FOERAK MaHa OVHIaAR TYIIVHTHpPHJIAOH.
T'aszcuMoH BOJoOpOd IJIaTHHara ajcopdnndaaaHnd, aToMra aijJaHanm:

H, = 2H

JIeKkTponHH MaHa O0vHpaill udonanaiinu Pt, H./H™. IlnacTtHHKA 03acHga
XocHJ 0VJIraH aToMIH BoJopo[, 3pHTMAaJard BoJopoJ HOHJIAPH Ba ILJIaTHHA
opacHa JHUHAMHE MVBO3AHAT VDPHH 0JaqM:

H=H +¢
JdLaApaeHHHHAT KHCKAPTHDPHIrTaH TeHIJIaMacH:
H, = 2H™ + 2¢é

IlmacTiHA OKCHOJAHHIOI-KAHTADHININ KapaeHHa HIITHPOK 3TMalinH,
daxaT BOOOPO] ATOMIAPHHHMHT X0oCHJI OVIMIOHHHE TabMHHIAHIH.

Arap KaHnalinup 0Mp MeTATHH KOHIeHTpanuAcH 1 MoJIs/JI IV MeTasa
a TY3HHHHT 3pHTMacHra 00THpHO, cTaHIapT

«—H. BOJOPOIJIH 3JeKTpo] 0HJIaH KVIIIca, Talb-

(1 an.;] BAHHE 3JIeMeHT XocHI 0viaagu (61-pacm).

25'C xapopatna ViauaHraH 3JeKTp IODH-

b TveuH Kvul (JHOK) MetantauHTr 3JaeKTpon

MOTEHIHAJIHHN TaBcHGIaiau. JJIeKTpoa
noternuan E° ned Oemrmmamani.

TFaavearuk 3aeMeHMHUH2 3JEKMP HOPU-
myevu kyuu (SHOK ) ded, kamod sa anHod-
HUH? (0Kcudao8YU 6a KallmapyeyuHuHz? )
Huama anexmpod NoOMeHUUAAIAPUHURZ apruza
2H™+2e— H, H'|H, [Pt aitmuaadu.

CrtaEgapT BOJOPOAJH 3JeKTpoara
TAALIYKJIN 0abad 0HMp Moajanap OKCHI-

-
c(HCl)=1M

Pt

—

61-paem. CTraggapT Eojopodan
3NEeKTPOIHEHHET YH3IMACH
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JT0BUH, DOMIKATIAPH 3ca KalTapyeuH 0Via ojlaagd. Xo03HPrd BayTAa aMaija
dapua MeTA/LIAPHHHT Ba KVITHHA MeTAIMACIAPHHAHT CTaHIapT HoTeHI HaLIapH
MAaBJIVM. By VIapHMHET KallTaApVBUYNINEK €K1 OKCHIJIOBYILIHE, S5HH 3JeKTPOH-
JIapHH 0epHIll eKH KVIIud oJIHII X0cCAIapHHH TaBcHGp AN,

Bopopoara maaninveiIN KaNTAPYVBUWIADHHUHT 3JIeKTpo] MOTeHNHWAIH MAaH-
duil (—) KuIMaTra, OKCHAJOBUMIAPHHHT 3JeKTpo] HoTeHOHaTH MyvcdaT (+)
KHiiMaTtra 3ra 0viaangu (61-pacmM).

Arap MeTaLIapHH CTAHIADT 3JIeKTPO MOTEeHIIHALIAPHHEWHT 0pTHIIIH § Vida
sgollnamTupiiaca, H.H. berertor Tarmid 3Trag MeTaUIapHHIHT 3JIeKTPOKIME-
BHII KVUJIAHHIILIAD KATOpH oJIHHAOH (30-33%aneam).

3b-madsan

MeTaImapHHHET ¢TAHIAPT 3JASRTP0I MOTEHIHAIIAPHHEHHET
IMERTPORHMEEHI KATOPH

Li K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Ph (H,) Cu Ag Hg Hg Pt Au

—E

-3 -2401 -84 -2.38 -1.05 -0.74 -4l -0.23 -0.13 +0.34 .35 +1.50

-3.93 -21.89 -2.71 -1.66 -0.Th -0.44 -0.23 -0_14 .00 0.0 +1.20

Daoa P aonaury Ypraga Hoamp

—l

MeTannHHEr KEMEEHH a0 IIHTH KaMaAgH
IoTernHaTE opTaiH

Evunagnnmiap KaTopHra acociaadnd, MeTALIapHUHET KHMEBHH QaoIJIiri
Xagnga MyxXHM OViIrag xyjgocazap 4YHKAPHII MYMEKHH.

1. CragpapT 3JeKTpo] NOTeHOHAJIHHHI KaTTa KHIMAaTHIa 3ra xap 0mp
MeTaLI, KalTapyBUMIHK X0CCACH KVUCH3IPOK 00IIKA MeTa/LIapHH TVaJja-
PHHHHT 3pUTMAaIapHiad cMKH0 YHKapaan.

2. CragnapT 3JeKTpol HOTeHOHAIH HOJAAAH OacT (4BHH cTAHOapT BOOO-
POAJIH 3JeKTPOOHUHT NOTeHINHAINIaH) MeTaJljJap, BOJ0OPpodHH KHCJI0TagaH
cHKM0 YHKapHIura KoqHup.

3. CragnapT 3JeKTpo] HDOTEeHNHAIHHHT 3HT KYHH KHHIMATHrA 3ara Me-
TAJLJIAD KVYIH KalTapyveuliaap 0ViIanH (IUTHIOAH HaTpHUHrarada), cyejara
IpHTMAIaApja cVE O0IIaH Viapo TabcHpJaamand (37-:xageam).

3T-madsan

MeraaaapHHHT 3 JeRTPOKHMEEH EVUIAHHILIAD KATOPH

Meranaap JIeKTp0] PeaKIHACH E’, B
1 2 3
Li Li=Lli+ é& —3.05
1 2 3
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3 1-WadsaaHuH: JasomMi

K K=K+¢ -2,92
Ba Ba = Ba + 2é& —-2,90
Sr Sr = 8r + 2¢ -2,89
Ca Ca=Ca+ 2& -2.87
Na Na = Na+ € —-2,71
Mg Mg = Mg + 2¢ -2.36
Al Al = Al + 3¢é -1,66
Mn Mn = Mn + 2é ~1.18
Zn Zn = Zn + 2¢ -0,76
Cr Cr = Cr + 2¢ -0,74
Fe Fe = Fe + 2¢ —0,44
Cd Cd = Cd + 22 —-0,40
Co Co = Co + 2¢ —-0.28
Ni Ni = Ni + 2e —0,25
a1 Sn = &n + 2¢& -0,14
Phb Pb = Pb + 2& -0,13
Fe Fe == Fe + 3¢ -0,04
H H, = 2H + 2 0,00
Cu Cu = Cu + 2& +0.34
Hg 2Hg = Hg + 2e +0,79
Ag Ag=Agte +0.,80
Hg Hg = Hg 1 2¢ +0.85
Pt Pt = Pt + 2¢ +1,20
Au Au = Au + 1é +1.,50

MeTang mIacTHHEA VHHHT TY3HHHHT CYEJary apHTMAa-
p , cura foTHpHO OJHHTAHAA DOTEeHOHALIIADHUHT dapKH maii-
\ . 7Jo 0Vmagu. By 371eKTPOAHHHI K2acHIaH MeTAJLI HOHJA-
[ @ DPUHUHT 3puTMara yTumu Ounad TymyHTHpuianun. Ilo-
z TeHINHAJLJIapHHHAT QapKHHH aHHKJAII VUVH CcTaHJapT I0-
TeHIIHMAJAH HOJTa TeHr BOJOPOIaH 3JeKTpon dolgalaHn-
Jand. MeTalJlapHHHT 3JeKTPOKHEMEBHH KYWIAHHILIAD KAaTOpHIa acocJaHno,
MeTAJLUIADHHHT KHMEBHI aKTHBIHIH XaKHJa XyJoca KHJIHII MyMKHH.

9 1. KaHaai xapaBHnapHWHI HaTKXacuia "3NeKTPo4 — 3pMTMa” uerapacuia Kyl 3nexkTp
KaBatu xocun bjnagn?

JNEeKTPo4 NoTEHUMANW AeraHK Huma?

MeTannapHWHr CTaHAapT 3NEKTPOAAW NOTEHUMANNAPKW AeraHn HUMma?

Kaicu 3nekTpogHWHI NoTeHUManHK Hoara Tedr aeb kabyn kmamb, xap xmn metan-

NapHUHI 3MeKTPOA NOTEHUMAaANAPWUHWA YAYallga, CONUILTUPMa 3NEKTPOA cudatvia

L
Y/

N
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WwnaTunaaun?
5. MeTannapHwWHI 3NeKTPOKMMEBMIA KyUNaHWLLINEP KaTOPW HUMara acocnaHud Tysunran?
6. MeTannapHUHI 3NEKTPOKMMEBHMIA KyunaHULLLIaP KAaTOPWUHWMHE aXaMUATUHA TyLLYHTUPMHT.
7. MeTannapHWHr 3AeKTPOKMMEBMIA KyunaHWlunap Katopuaari YpHW YHWHT AaBpuid
¥aasanjarv YpHUra HUMa ydyH TVFpW kenmanam?
8. Ywby katopagarn 3Hr daon metann: Fe, Zn, Mn, K, Au. CababuHu TyWYHTUPMHT.
KarTapyBuaHIMK XOCCacK 3HT HoKopu 6Yarad katuon: Cr*; Ca*™; Mn**; Ag*7
9. Bepuaran peakuwanapHUHN Kaicu bupu Bopurwm MyMKUH:
a) Zn + HCl —
6) Hg + H,50, —
B) Cu + NiSO, —
r) 5n + CuCl, —
a) Zn + NaCl —
e) Ag + H;PO, —
€) Al + AuCl, —
x) Cu + HgCl, —
Cysaarv 3putManapaarv Sopuwn MyMKWH pEaKLUMANEPHWA AaBOM STTUPUHT.
10. AntoMMHWMA Kydugary Mogaanap bwnad TabocuphawiraHja kKaHjal maxcynotnap
QNIMHAAM:
a) Cus0, cyeaarv apuTMack;
B) cynbdat KMCAOTaHWHT CYHOATUPWATaH 3pMTMacK. Peakuwa TeHrnamanapyHu E3MHr.
11. Pyx nukens (ll) cynsdatuHuHr cysaarv 3putMack DWnaH Ta3cMpnaluradaa, peakuws

HaTVXacuAa KaHaal maxcynoT xocun 6ynaan? by peakuma oKCuanaH1LL-KaiTapuamL
peakuMacura Knpagumm? TywyHTUPUWHL.

48-§. TAJIBBAHHUEK 9JIEMEHT

EuMepHll >HeprugHHUHT 3JeKTD 3HeprHdcHra alJaHHIOIH TAJBEAHHE
3JIeMeHT el aTalajluraH 3JeKTPpOoKIMEeBHH ﬂHcTemaﬂag),qa fdopanu. X03UpPru
ODaliTia raJlbBaHHE 3JIeMeHTJap KHMEeBHI ToOK yryHrn gapcaa.
MaH0an cHGAaATHA KeHT TapKaJarad. * [anbBaHWK 31EMEHT

FalLBaHWK 37eMeHT — HKKH 3JeKTpoalaH dunaH TaHMWaMuS;
TANKI TOINrAH 3eKTPOKNMEBHI Gepk crucrema. [ ° KMMEBUM SHEDTUAHUHT

H ﬁ e 'ﬁ INEKTP SHEPIAACKATd

Hasnaas-HAro0H raTbBaAHIK 31eMeHTHHH KV PH ATAZHNLL KADAEHUH
YHKAATHK. ¥ CuS0, sapurmMacura 60 THPUITAH MHC TylyHaauraH 6fnamums .
IIAaCTHHKANAH Ba ZnS0  spHTMacHra 00 THPHITAH
PYX miIacTHHEKanaH udopart. OKCHAJOBUH EBa -

¥ 4 ? Taanu cyznap
KalTapveuu Omp-0Mpu 0MIaH TYFPHUAAH-TVFPH
TABCHPJANIMACINIH VUYVH 3JIeKTponjaap O0up-
0HpHIaH FOBAK TVCHE 0HJaH 0ViangraH (62-pacm).

lN'anbepaHukK 371eMeHTHHHT UH3MACH:

* [anBBaHWEK 3INEeMEeHT
* OxkCcuanaHuLL
« KaTapuauw

Zn[ZnS0,| |CuS0, Cu * Kyw 3nexTp kasat
* SNeKTpoAnap
Zn[Zn**| |Cu®*| Cu

Pvx ninacTHHEaAHUHD 3acHOa KVIO 3JeETp KapaTH XocHa 0ViIagH Ba
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CuS0,+Zn — CuS0O, +Cu [AHn;[ Zn*'—28——»Zn?** Harunﬁ Cu**+28Cu"

62-paem. adpraHuK 3IeMeHT UHIMACH

MYBO3aHAT VPHH 0JanH:
Zn' — 2¢ — Zn*"
Yoy ;xkapaeHHHUHT HATH:KAacHIa PYXHHHAT 3JIeKTpo] IO0TeHNHAIH Oaino
dVimanm.
Miic naacTHHEAHHHAT BD3acHIa XaM KVIO 3JeKTp KaBaTH XocHa 0ViIHO,
MYBO3aHAaT o3ara Kejangm:

Cu®* + 2 — Cu°

HaTH:3¥acHja MHCHHHT 3JeKTpo] MoTeHNHAIH maifo dvianm.

Miic aJleKTpoaHra Kaparagga pvx 3JeKTpo0H DoTeHN HAJHHEHAT MaH(pHd
KHIMATH KVIOPOK, INVHHHI VUVH TAlIKH 3aHXKHPHHHI VJIaHHII mIali-
THOA, AbHH PVIHH MHC 0HJaH MeTallJ VTKasrHd OopKaJIH yJaraH maiTia
3JIeKTPOHJApD PyXIJaH MHcra Kapald xapaxaTiaaHani,

Maga myveEfall KHIH0 TAMKH 3aH:XHPHHHD VJIAHHII ODaHTHIAa pPVE
JNEeKTpoaHga PVIHHHr V3-VaHJaH pHIO EapaeHH OopalHd Ba MHC
3JIeKTpOoNa MHC aEpanann. by :xapaeHIap 3JeKTpoJJapHHHET D0TeHIHAIH
TeHTJAIMITIYHYA €KH PVX TVIHK 3DHUIVHYA (EKH MHC 3JJeKTPOJHHHHT 3HHHA
dapua MHC TVIHE KOILJIaryHYa) JaBoM 3TajH.

Ivanerger, Hlaguaae-AKodH 3/1eMeHTHHHHD HILIANIH ODalTHIA KVHH-
Iary ;xapaesiaap dopanm:

1. PyxHUHT OKCHAJAHHII KapacHH:

Zn® — 2é — Zn*"
JIeKTpoKHMeNa OKCHAJIAHNII — aHOIJIH ;KapaeH, OKCHIJIAHNAII KapacHH

fopallraH 3JeKETpold aHoO Jed aTamangH.
2. Mic HoHIapHHHHT KAaHTapHIHIIN:

Cu** 4 28 — Cu’
JIeKTPOKHMENA KAaHTapHIHII — KaTo4JH :KapaeHIap, KalTapHIHIO
JKapaeHHn dopalHnraH 3JeKTpo] KaTod Oed aTtaganm.
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3. TamKK 3aH:XHUpP 0PKAIH 3JeKTpoHIap XapakaTJaHanmH.

4, IpuTMagard HoOHJIAPDHHHT XapaKkaT/JaHHIINH: aHHoHIap {S'D:‘] aHoIOrAa,
ratunoHnap (Cu®”, Zn*") karoara TopTHIafgd. JpHTMAaNard HOHJIADHHHT Xa-
paKaTH TaJbBaHHEK 3JeMeHTHHHT 3JeKTPOKHMEBHH 3aHKHPHHEN JepKuTaAIH.
JJIeKTpoJapJary peaknHAJapHUHT VMYMHI TeHIJIaMacH:

Zn® + Cu** = Zn®** + Cu°

by xuMEeRUH peaKIIMAHNHT TABCHPHIAH TATbBAHNUK 3JIeMeHTHHHT TAIITKH
JAHKHDpHIA 3JIeKTPOHIADHHHT Ba 3JeMeHT HUHIa HOHJADHHHTI XapaKaTH
natifo 0viaagd. AoHH 0epK 3JIeKTPOKHEMERHII clcTeMaga 3JeKTp TOKH X0CHI
0viaand. 'anneaHUK 3JeMeHTa Oopallrad KHMeBHH peaKnHd HHFHHINCH
TOK XO0CHJI KHJIVEUH (TOK SCOBUYH) Oed aTanmann.

JJIeKTPOKHMEBHI cHCcTeMaaa naiino 0ViIaguraH 3/IeKTP TOKH CHCTeMaHHHT
anexmp wpumysuu kyuu (II0OK) opranu tascudaarganu. ¥ xaton Ba aHoq
3JIEKTPOo] IMOTeHNHALIADHHAHAT allHpMAacHra TeHT:

E=¢—-9¢,

JIeKTPoNHHUHT TablaTH Ba 3JIeKTPOIHTHHHET KoHINeHTpanndcura 00FIHE
rajJbBaHHEK 3JeMeHT KHMEEBHII Ba KOHINeHTpanuaaIn ned oVaHHAa M.

KuMépuil raJsBaHHE 3JIeMeHTJIap. JJIeKTPoAJIap Ba 3JeKTPOoJIUTIap —
Xap XHJ 3J1eMeHTJap. KIMEBHIl ralbBaHHEK 3JeMeHTIa MHCO0J TapHKacHaa
Nagnsas-AKodH 3JeMeHTHHH aTalll MVMENIH.

bup zua sjgexTponnapiaH TAIIKHJI TONradH, 0HPOK 3JeKTPOJHTHHHT
KOHIeHTPANHACH Xap X 0VIrad 3JJeMeHTJIap KOHIeHTPALH AN raJJbBAHHE
aemenTaap Aed atamanu. Macamrad, KyMyIII HUTPATHHHUHT Xap XMW KOHIIEHT-
panuaaIH 3pHTMacHra 00THPHJITaH KYMVII 3JeKTpogH:

Ag | AgNO, (0,01 mons/an’) | | AgNO, (0,1 moas/an®) | Ag

)

Macaxa. Tox xXocH EHJIVEUYH peakElHNAHHHI TeHIJIaMaCH ﬁf;"HH'—IE. rajab-
BEAHHEK 2JIeMeéHTHHHI TeHIITaMaCHHH TVa2HHI.

Ni + CuS0, = NiSO, + Cu

AHONIHN BA KaTOo4JH ;XKapacHIapHHHET TeHIVIAMATIAPHHEHN e3lHr. CtaggapT
JIOK xmcobaanr.

Evumu. CraggapT 3JeKTpo] HDOTeHNHANI KaTopuiaH ¢oHnanaHud,
T 0 - .
Eg:. 8@ EC.. ., TOTeHOHALIADWHU TOTIAMNS:

E®,. . .=-0,250 B, E'._ =-+0,337 B.

by ®ydTiuKkna HUKeJIBHHHT DOTeHNHATHHHUHD TecKapH KHIIMAaTH KarT-
TAPOK, IIVHEHHAT VUVH HHEKeJIL aHoI BasudacHun da:xapani:

ABop: Ni' — 2 = Ni*
Katon: Cu*™ + 26 = Cu°

Ni® + Cu** = Ni** + Cu®
Ni’ + CuS0, = NiS0, + Cu’

"Mi
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l'anspaENK 31eMeHTHHHT TeHIIAMACHHHN TY3aMH3:
(—) Ni°’|NiSO, I CuSD#Cu" (+)

Peaxnuaauar craggapt JIOK xucodaaliMHus:
53181 Rl il ol il W

KA cu'*/C Tl i 1

JIOR = 0,337 — (-0,250) = 0,587 B.

ErMerni sHeprHAHHHT 3JIeKTD sHeprudachra aliIaginIi
TralbBaHHUK 3JIeMeHT Jed aTalanurad 3JeKTPOKHMEBHIH
cucTeMasapaa 0opanu. Xo3Uprd FajJbBAHHUK 3JIeMeHTJIap
KeHT TapKaJdraH KHMEBHI Tox MaH0an xucodilaganu. Xap
KaHIall rajIbBAHHE 3JeMeHTHHHET HIILIAINI IPHHNHIN KaToq
Ba aHoana Oopajdrad OKCHIJAHHII-KaHTApHJIHI :FHapa-
eHJIApHTa ACOCJIAHTAH.

9 1. [anbBaHWK 3AEMEHT AeTaHn HAMa?
2. [anbBaHWK 3n1eMeHTAa KaHAal xapaénnap bopaan?

-
¥ ¥ ¥ 7
Y 3. [anLBaHWK 3NEeMeHTAa INEKTP SHEPIMACK KaH4aW Nakio ‘5'_',-"11:3,5,#1.

« 1. Marnwii Ba KypfoOLUMH MOHN3PUHWHT KOHUeHTpaumanapw c[Mg®] = 0,001 mons/n,

c[Pb**] = 1 mons/n Bynagurad Ty3 sputmanapura BoTMpuarad. FansBaHWK 3NeMEHTHUHS
UM3MacUHK WnFnb, ctangapt 3HOK xucobnaHr.
XKasobu: 2,334 B.

« 2. Fe (ll), Mg, Ag (l) Ty3napuHuHr sputmacura Dotupwnrad KobaneT MAaCTMHKaHWHL
Maccacy KaHaal yarapaaw (opTaau, kamaaau, yarapmMainaw)? PeakUMAHWMHE MONekynap
TeHrnamMacuHy esmir. m(Co) = 59 r.

» 3. Hukentb aHog 6araH ranbBaHWK 31eMEHTHWHT MLLALI BAKTWAAINW aHOAMM Ba KaTo4/IM
XApagHNAPHWHI APUM PEAKLIMACKHK, PEAKLIMAHWHT MONSKYNAD TEHTAAMACKUHM E3UHT
Ba raNbBaHWK INEMEHTHUHI UM3MACKMHW TY3KMHI. KaToAra atanraH Matepuantm TaHAaHT.
[anbBaHMK 3nemMeHT yuyH ctaHaapt IHOK xucobnanr. Xaso6u: 0,587 B.

49-§. ARERVMYJIATOPJIAPIA BOPAJTWUTAH
KAMEBHH KAPAEHJIAP

AKEyMyIdaTOop — V3Hra 3JIeKTp 3HepIHACHHH TVILIAHOHTaH KVpHIMA,
V Kepay HaliTia ?HepTHAHH TAIIKH 3aHXHpra VTKasajgurad KHMeBHI ToK
EyryHrH napcaa: M&T&H OVaHd ucodIaHAOH.
KKVYMVJIATopJap dup-0HpHIaH 3JIeKTpoaIap
* AKKYMYNATOPAAPHUHT 0MJIAH, 3JIeKTPOJIHTIADHNHET KHMEBHI TadaTl Ba
Muhawl npuHUANMHA
KU FpraHamus. TY3WIANIH 01IaH dapKiIaganqn [63—64—%31:%3131)].
AKKVYMyI4TOPIApHHHED KHCIOTATIH (KVPFOIIHH)
Ba HIOKOPJIH (KagMHH HHKelIbh Ba KVMVII pvI)
TYpJIApH aMalna KeHr (golijanaHiaanin.

K¥promne akKyMyJIATOPH KVpromuH okcHAH PBO Tt¥nagupuaran saH-
KHPJAIH KVPFOIIHHE IIIacTHHKAJIaApHaH Tyvauarad. I[Inacturrkanap 20-25%
au cyasdar kucaotacuEUHT (P= 1,18-1,22 r/cw’) apuTMacura 60 THPHIAAM.

IlnacTHEKAHHHT 03HIa KVPFOoIOHH OKCHIH O0IIad cVJIb(MAaT KHCJI0TACH-
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HHHT TABCHDJAIITHITTH HATHAACHA IPpH Mﬂ_ﬁﬂ HTraH

KVPFOLIHHE cyas(daTH XocHa 0Viaanu: Tasnu cysnap
PbO + H.50, = P50, +H.0 * AkKymynaTop
* JneKTpoauT

Bagr VtTumnp 0MIaH KVPFOIIHH cviasdaTtH
KpHCTALIAIIND, MIACTHHEKAHHHI 0Hp O0VIaruHu
KOILIaigm.

Vma xapaéHHHHT HATHXacHJa ILIACTHHKA
KHMEBRHH peaKnudara kupummaiian. Ildveaai
KHIH0 aKKVMVJIATOP sapdancHajgaHagd. byHpai
Xoamca cviabdaTtiaHAIn qed aTamanm.

KVpFroiiH aKEYMYJIATOPJIADHHNUHAT 3apANCH3JIAHHIN MANTHA 3JIEKTPOI-
Iapia dopaguraH :xapaennap 4-urMaMana OepHaras.

* 3apaa

* QKCMANOBYM
» KaTapysuu
* SNEeKTpoA,

CynbgarnaHui

yusma
HL
e 70 R e -
Mandmi smexTpon JIeKTDOIHT MychaT 3mexTpoa :
bomnasfug MaXcyaoT | :
HoraasEHII #HapafHH Pb 21?5%':}4.* EHE{} __hPhDs: :
Tox XocHa KEIVEYH ' Y L I
:xapafn | 804, 807, 4H* 40H-, Ph** !
; o S S i
JapAACHINAHHEII | Y / //f "‘/ :
MaXCyI0TAAPH | 2 + Pb* » Pbit- 22 :
- 4 prANE . <«
H 4H,0 — 2H,0 “
PhSO, 3 PhSO0,
2H,0

AREvyMyI4TOpAa KMMEBHH 3HeprHd s3axXHpacHHH HHFHIN VUVH VHH
3aApANTIAIll KepakK. DYHHHD VUVH KVDFOIIHH MIACTHHKAIADHHHT OHPHEHU
MaH(p M, HEKHHYHICHHHY 3ca MyclaT sapdailaHrag vVarapMac ToK MaHOaHra
yiaaHail. AKKVMVJIATOPHEHN 3apA0Jall JaBoMIOa 3JeKTD 3HepruicH KIMe-
BHH 3HeprudAra aiidadganid. bopanurad 3JeKTpoJIH: HapaeHHHH KVIHIard
TeHrJIaMaaap 0miIad HdoJjanam MYMEKHH:

Karog: PbSO, + 2¢ — Pb® + S0
Amnon: PbSO, + 2H,0 — 2¢ — PbO, + SO + 4H

by TerrnamManapiadg KVprolndH HoHIapHHUHT Pb gartonra 2 3JeKTpoH
KVIrud oNMajHraHMHHA HaliKam MYMEKHH. AHojarta aca PbSO, PbO,-ra
atimagagu. PbO,-auAr tysunumueuHr Pbh*™ 2 smexTpoHHHU #HyKoTHO6, Pb*
HOHJApPra alJaEuIny 0MIaH TYIIVHTHDPHIALH.

AKKVMVIATOPHHHETD 3apA0JaHHII KapacHHHH MaHa O0VHIAl YMYMHH

193



KEaemmyamap

Kanmox

Hagmm
TEIIHKJIADH

63-paem. ApToMOOHAE SKKYMYIATODHHHHT 64-paem. JapANTAHHIIOSH O0JIHH
UHIMACH KVDPFONIEE AKKYMYIATODHHEHHET
YHIMACH

TeHrIaMa O0MIJIaH KVpcaTHII MYMEKHH!:

2PbSO, + 2H,0 = Ph® + PhO, + 2807 + 4H"

AKKEVYMYVIATOPHH 3ap A0 Al DaiTHIa 0Hp 3JeKTpoI0a KallTapyVBYH Z0CCacH
fop KVpPFOIIMH X0CHI O0VIanH, MEKHHUYNCH 3JeKTpOJAa 3ca OKCHAJOBUH
Xoccara ara gyvpromuH (IV) oxcHan xXocua oviaanu (63-64-pacmaap).

K¥prolnH aKkKyMYJIATOPHHN 3apAAJIall naiTiga 00pajirad 3JeKTpoaau
SKApaeHIaAp d-UH3Mana KelTHPHITaH:

d-yusMa

Eipromny apEvyMyYISTOPHEHE AP A0JaI0 & aApDaEHHHIHT
ITERTPORHMEEHH TeHITTAMACH

i Mandni saexTpon JIeKTpOIHT Mycbat 3mexTpon
i Phi50, 4H.0 Phi50,
JapAaIam MaXcYI0TH | A [ A + |
Homnaspnr mapafeEn i v y I I +
I Ph*, Eﬂi' 2H-, 40H , 2ZH" SDi‘, Ph*-
JapANJAll HApafHH i \\""‘-— \*—-,-—-—-"'/

T 7

> lll'h""'

|/
v
v oo /| X
H,S0,, HS0, :

JaApAIJANTHHHAT
OIHDPIH MaXCYJI0TH

28 _f

JIeKTPONIAPHHUHETI OKCHOJOBYUH-KAHTAPVEYH XO0CCAJapH TYpJIHUYAa,
VIAPHHHI opacHia HODoTeHIHaIIap adupMacH maigo 0vVviagu, ABHH
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AKKYMYJIATOD 3apAfJaHraHna TalbBaAHHMK 3JIeMeHT mafifo 6Vianm:
{—]Ph:HESDJPh[}E{-—]

SapANIaAHTaH AaKKVMVJIATOPHEUHET ILIACTHHKATADHHEHE VTHAZTHY 0ILJIaH VJiia-
TaHOa, 3JIeKTPOHIAD KVPFOIIHHE 01IaH KOIJIAHTAaH 3JIeKTpoInaH, KVPFoIInH
(4) orcnau PbO, OuiaH KonjgaHraH IJTacTHHKAara Kapad xXapakaTiaHa
DomiIaian, AbHH 3JIeKTP TOKH naiigo 0Viagd. by akkyMyIATOpHHHAT 3apAaa-
CHIJIAHHINH Ned aTAJANHTAH EAPaéH JaBOMHIA KHMEBHHI 3HepIrud 3JeRTp
JHepruAcHra ailaaHaaH.

AXKVYMYIATOPHHUHAT 3apANJaHUINN JaBOMHIa 3JeKTpoaIapia KVHHIArH

dapaedaaap dopagH:
Katron: Pb® + S0 — 22 — PbSO,

Armox: PbO, + 80, + 4H™ + 2¢ — PbSO, + 2ZH,0
YMYMHH TeHIJIaMAacH:
Pb® + PbO, + 250: + 4H" — 2PbSO, + 2H,0

AKKyMyaamop — V3HUra 3JIeKTp 3HepTrHACHHH TYILIali-

0 OUTaH KVpPVJMa, V 3apyp OaiTia sHeprudHH TalllKH 3aH-
t . KHpra 0epa olagMraH KHMEBHIH TOK MaHOanW 0VIHd X1co0-

i & J7aHanu. AKKYMVJATOPHH 3apAjjall mauTHAa 3JeKTp

4 JHeprudacH KIMEeBHH sHeprugara aiilagani. AKKVMYJIATOD-
HUHT 3apaIcH3JTaHHAIN DaiTHaa KEMEeBHH 3Heprud 3JeKTD

JHEPIHUACHTA aliTa”Hanm.

1. AKKyMynaTop AeraHumus Huma?
2. TexHvkafa KaHAal aKKyMynATOpAap KyanaHunagn? YnapHur bup- bupwaad kaHaan

ot daprnapw bop?

=3, KYpFOLIMH aKkyMynATOPWHIK 3apajnaradga anektpognapaa bopagwrad KMMEBKMIA
AapagHAaPHW Ty LWYHTUPKHT,

4. CynbdatnaHvul AeraHumms HiuMa? CynbdatnaHyl akkyMyNATOPHUHT WILWra KaHaaw
TabCWUpP 3Tagu?

CynepKoHAEHCAaTOPAAPHWHI aKKyMy1a-
R TopAaH dapku — Bup Heua cekyHa WuMaa
- 3apaAnaHagn, NeKkuH Tes 3apaacu3nadaan.

& Apekcens YHUBEPCUTETMHWHT ONMMNapK

ﬁ MXene HaHOMaTepuany acocyMaa 3HT AXIUW

d;ﬁ - batapennap yinab tonawn. Kenaxakaa mc-

) TEbMONUKNAP CAHOKAM CEKYHANAPAA CMapT-

doHnapuHn 8kun snekTpomobunnapuHu
3apagnai onaaw.

195



50-§. 3JEKTPOJIHU3

byryHru gapcaa: MeTanmap opKAIH 3JTeKTP TOKH VTITaHJa KIME-
* 3NeKTPOAU3 KapadHi- BHI pearxnud dopMaiinl Ba MeTAJLIAD Va3rapHIIcH3
HIHT MasMyHUHM TyLUy- KoJdaan. Arap 3JeKTp TOKH 3JIeKTPOJIHT 3pHTMAacCH
EE M, EKH CYHKJIaHMAacCH 0PKAJIH VTca, 3JJeKTpPOoJIHT Ba
* SNEKTPOMMIHUHI Kyana- MeTaJJ V3Kaarud (3JeKTpoj) opacHOa Xap XHI
g:;:ﬁ;ﬂanapmm KHMEBHIH peaknuanap Oopub, AHrH Moadajap

XocHa 0ViaaqM.
by :xapaeH saexmpoaus Aed atamagu. JJIek-

cyanap TPOJIHT 3IPHTMACHAATH €KH CYIKJIAHMACHOAT'H

HOHIAp TapTHOCH3 XapakaTjgaHanuH. Arap 3pHT-

* SNeKTponus Mara éKH CYVIEJIAHMATA 3JTeKTpoIJIapHHA H0THPHO,
: ii?;‘ 3JeKTp TOKHHH VTEasca, HOHJIApD 3JIeKTpoajaapra

Kapad MabsavM TapTHd 0HJIaH: KaTHOHJIAp — Ka-
Toara (MaHgHH 3apAqjIaHraH 3JeKTpoara), agHl-
oHJAp — aHoara Kapad (mycdaT sapdaniadra”
3JIeKTpoIra) XxapakatJagagi. KaTtonna xaliTapIiInil ;KapaeHl dopail, anHHA
KAaTHOHJIAD 3JeKTPOoHJIaApHHE KVIIHO oJdailn. AHoOQa OKCHIJAHHNII KapaeHH
dopany, JeMak aHHOHJAp 3JeKTpoHJADHHH Oepani.

JIeKTPOJH3HH 3JeKTpPoJIH3ep €KH 3JeKTp HeuH aed aTanajdrad Max-
cyc acOobaapga oaud dopHIagHd. JJIeKTPOJHTHHHI 3pDHTMAacH eKH CYVIOK-
JaHMacHra TOK VTKasaqHuraH HKKHTAa 3JeKTpo] colall Ba VJIapHH VarapMac
ToX Mamfaura yiaifinu. ¥arapMac ToE MaHfan TabCHPHAA 3TEKTDPOAIAp-
HHHI 0HpHAa 3JIeKTPOHJAPHHHT OPTHE MHUKJOPH naiigo dviaagw (MaHHA
japdania”Hrag aaexTpon “—" fenarrcH 0MaH 0eldrHjaHanl), HKEKHHUHCHIA
3JIeKTPOHIAD eTHIIMAaHAH (MycdaT apAJJIaHraH 3J1eKTpo] “+ 0eiarucu 01iIas
fenrnaaHani). JJIeKTPoJaH3 KapaeHH 0HIaH TAHHMINHII VUVH MaHa OvVHgal
TaEpHda oxud Oopum MyMEHH: U margangarag npodupkara muc (II) xao-
PHAMHHHT 3pHTMACHHNE Kviind, aciodHH V3rapMac TOK MaHOAamra viaHagH.
BuposnaH kelHH KaTojja MHC MeTall KVpHHHINHIA aKpajganH, aHoaja
ca XJI0p XoCHJ O0ViIangH. ¥ HHHT XO0CHI OVIraHAHTHHH XHOHOAH O0HIHIO
MYMEHH (63-pacm).

Miic (II) z10opHanE cVEOA 3pHraHIa AHAa 00IMIKA TYV3jgap KadH HoHIapra
OHcCcoIHIaHANM:

* [anLBaHONNACTHKS

CuCl, — Cu’" + 2CI
Varapmac Tok Tascupuga Muc Katunoraapu Cu’™ kaTtoara Kapad CHIKHG,
VHIAH 3JIeKTPOHJIapHH KyIoH0 oaud KalTapHiIagH:
Cu* + 2 — Cu°
XJI0OpHI HOHJIAp V3JapHHHHED 3JeKTpPOHJIApHHH aHoara o0epHd oKCHI-
JaHanN:
2CT — 2 — CI1
JIeRTPOIH2 — 3JTeKTPOJIHT IPHTMACH €KH eVHEKJIAHMACH 0PKRATIH 3JeKTP
TORHHH YTRasraHla 3JerTpoajapia dopalHraH oKeHIAJaHHNII-KAHTAPHIHIII
mapaéHIapu.
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JIeKTPOJIHM3HUHAT MAasMVHH V3-
VaHgaH Oopa oJIMalJHrad KHMEBHH
peaKnuaIap 3JeKTp 3HeprHAcHHHHT
TabCHPHIaH aMaJra omani. JJeKTpo-
JIH3 CAHOATHHHT TYPJIH coXajJapHaa
KeHT KVIJaHHIanH. ¥ JapHHHD 0a5- i e
aujapura TVxranmud Vrailnng. Gt

Memaaaypzuadazu 3a€KMPOaUS.

TysaapHH 3JeKTpPOJIH3JaIl VCYJIH 0H-
JIaH MHC, pVE, Ko0aneT, KagMHH, Map-

—+ Rafrapmamm

™ & 28—

-

radeln] pa 00IIKa MeTajjlap OJHHAaIH. 65-paen. Muc (II) zmopuan
Kartoaaa spuTManard MeTALTI HOHJAapH AP A C I e T PO
KalTapHiIanm:

Me*™ + né = Me’

JIeKTpoJIH3 VCVIH MHC, KVMVII, Kajlal, KVpFoOIHH Ba 00IIKA MeTal-
JJapHH apajallMaJapiaH To3ajJall VUVH XaM KVJIJaHHJIagH. JIeKTpo-
JIH3HH 3pUHAUrad aHoajgapaaH ¢oiganagud oaud dopuiaagu. ByHHHTD
VUVH To3ajJaHMaraH MeTajljaap (golijalaEMaani, v 3pud, KaTtojga Tosa
MeTaJJad axKpaaangi.

bupuEMaIapHEHHET CYHOKJIAHMAIAPHHEH 3JeKTP0oIH3Ia0, aTioMIHNANE, Mar-
HHH, HATpHUIH, TUTHI, OepHIauil, KaadbkllHi Ba 00IIKA MeTaljlap OJHHANH.

KozorHcToHDa alwMHUHHHAHHA 3JeKTpoians veyanpga Ilaemomap metad-
JIVPrud zagoanga onnHaan. KuMmé caHoaTHgaru sgderTpoans. CaHoargaru
HHUPHEK 3JeKTPOIHS KapaéHUra HATPpHH XJ0PHINHEA 3J1eKTpoaIn3aad, aHoaga
XJ0p, KaToana BoJopo] ra3japHHM Ba KaTol XVAVAHAA HIIKOP OJIHII KH-
panu. Iy oumxanm 6mpra HF pa NaF apamammMacHMHHHT cVIOKJIAHMACHIAH
thTop, cYBIaH BOJOPO] Ba KHCJIOPO, MapraHel cvJb(GaTHHHHT 3PHTMACH-
JaH MapraHell JHOKCHIH Ba BOJOpPO] MNepOKCHOH, KaJIHIl ODepMaHraHaTH
onnHanH. lIIvEHHrIeK, 3JeKTpoJH3 OpoldeccH HaTH:KacHia THO0XJIOPHT,
XJopaTJjap, IpoMaTJjap CHHIapH OKCHAJOBUHJIApD Ba 0ab3u 0HD OpraHHK
MOJJajIapHH OJHIO MYMEKHNH.

lNaaspaHHE KoIJIaMaJap oJHII (rajsBaHocTerud). Kampargup 0up
OVIOMJIAPHHUHT CHPTHHH MeTalIap 0HIaH KOILJAIOIHHHT 3JeKTPOoJH3 VCv-
IH zaJab8dHUK KonJaama Aed atananu. Kartogna Oapua Mertasaap OnaIaH
KyviMagapiaH KoIlJlaMajap Taiépijall MyVMENH. KonimaMaHHHETI KaJaHHJIHTH
Kepakaurura gapad 1—100 MEM opanuruga 0ViIHIIH MYMEHRH. 'aTbBaHuK
KoIlllaMaJjap TeXHHEKana TYPJH MayKcaljgap VUVH KeHr Kyaamaa goigana-
giaanu. MacanaH:

* eMHPHJIHINAAH CAKJAII Ba OVIOMHHHI CHPTKH KVPHHHINHHH 4YHpPOIH-
JIH KHJIHII — HHAKeJJIall, IpoMJjall, KYMyII 0HjaaH, pyx 0HMJIaH Ba 0JTHH
0MJIaH KOILJIAII,

* 3JeKTp VTHKA3VBUAHJIHIHHH OPTTHPHII — MHcC 0HMIaH, KYMVII 0HJIaH,
OJTHH 0HJIaH KOILIAII;

* KATTHEKJHUIH 0MIaH 4YHAAMIHJIHIHHH OPTTHPHIO — XPpOMJIAII, PoaHH
0HIaH, DaadIaniii 0MIaH KOILJIAII;

* W3AHHHD KAMIT apHII XVCYCHATHHHH HAXIINMTHJIAIII.
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larspaHNK KoOodaMana KaTo] pasudacHHHN KoIJIAHAOHUTAH 0vioM Oaska-
panu. Kartoama Merann HOHJIADHHEHHI KAHTHPHINIIH, ABHH METAIHHHT
3JIEKTPHK VCVJIIa KATJaM X0CHJI KHJIHIIH dopanH:

Me*™ + né = Me

AHon pasudacHHE KoIJIaHAIHTaH MeTa LI dakapani, VEIa OKHAJaHHII
skapaeHn dopanH.

Me — né = Me*™
Metannap 0HJIaH KOTHOIMAJapra 3JeKTPOKH-
MEBHIL vevy OHJIAaH HULToR Oepuuma. Mertann 0viomM-
JapHHHT ViadaMH O0HJAaH IIaKJIH Ba CHPTKH Ka-
BATHHH V3rapTHPHIO VUYVH 3JeKTPOKHMEBHH VCV.I
KVITaHnIan. by maiitga MeTalna O0VHOMIADHHHT

3JEKTP OKCHIJAHHINH Ba 3JeKTPOKHMEBHH HINJIOB
0epHIn, aHoaaam Ba 0. ;KapaedHiap dopani.

@ 1837 #iunau poccrmanuk akagemMuiE Bb.C. Hrobn mMerarmamer
ACT HYCIAJADHHEH 0JHII YCVIH (TATsEAHOILIACTHEA) TakTHd 3TAH.
YuuHr vuvH, oaEENaH, AVOIHEATH TaHEepJaHAJHTAH MOAJaHHHT
facTaalky KOTHOH eKH 0VIOM OJIHHAOH. ¥.Jap F'HOCIaH, IIACTMACCANaH, MYMIAH, MeTa -
IaH B4 00IMKa MaTepHAIIAH SCATHINH MYMEKHH.

Arap makg MeTanjaH HACAIMAaca, VHHHT KISCHHH TOK VIKAlaIHTaH RAaBaT OHIaH
KOILIAHAOH: TPAdHTHHHET IOKA KAEATH 0naaH enunann (wagraartud). llyvenas keliug Tapr-
fHna MHC TY3H 60D 3PHTMAra coTHD, 3MEeKTPONHS KETHHEAIH. KoMHOHEHAT TOK VTKAazagHras
CHPTEH KABATH KaTol azHdacHHEH a:xapand. ['padur KaraTHHHHTr H3acHra MHC MeETaTH
romnaganu. llveaas ruamb, gactiaafky OVYHOMEHHET KOTHOHIAH KVIHDMACH OJHHAIH.
XO03HDPTH BAKTJa TaTbBAHOILTIACTHE YevJa 0mmaH acfobaap Ba 6. TaHepIaHanH.

Jaexmpoaus — 3JIeKTPOJIUT 3PHTMACH 6KH CYHKJIaH-

rf._ . MAaCH OPKATH 3JIEKTD TOKH YTKA3WJITaHIA 3JIeKTpoaIapia
. P, =

. _ OopaanraH oKCHATAHHUII-KafiTApHUINII kapaéHu. IeKTpo-

JHU3HHHT HaTHKacHaa Vanua fopMaijHrad XHMHABHI
peaKnuAaIap 3JeKTp 3HePrHgdcHHHHT TALCHpPHa aMaira

oIIagH. JJIeKTPOJIH3 CAHOATHHHT TYPJAH coXalapHja KeHT
KVILIaHmIaqm.

1. 3nekTpoaus Huma?
2. Katoazaa Ba aHoAAa KaHAal xapaéunap Sopaan?
’ 3. 3nekTpoau3 KaHdak Makcainapia KyanaHwnaau?
¥ 4. Tranbeanuk Katnamnap onvw KaHaah makcagnapaa onub Sopuwnaau?
5. ABTOMODWMAL AMCKNZPMHW HUMa YUyH Xpomaarkan?
6. YOMHaKHUHI CUPTWHM HWKenb Bunad kKonnaranga YOWHaK KaHAaW 3NeKTPOLHWMHT
BasudacvHu baxapagun?

21-§. CYIORKJJAHMAJIAP BHUJIAH 9PHTMAJIAPHUHT
JJIERTPOJIHSH

JIeKTpoaHara Tyvajgap 0HMJIaH HIDKOPJapHHHT 3pHTMalapH eKH
CVHEKJaHEMaIapH vupalinn. CYoKIaEMAa 3JIeKTPOIH3HHHHAT 3pHTMAa 3JIeKTPOo-
ausugad ¢daprgu 6op. IIIvHMAT YUVH VJIapHH aloxnia KVpud unKaMmua. Xap
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KaHnal oKCHIJAHUIN-KAHTapHININ HapaceHIap- byryHru gapcaa:
IeK, 3JeKTpoJaH: OaiTHga depud wdopanirad Ba + CytoknaHmMa B1na spuT-
Hf;'flﬂHﬁ OJI'aH J2JJeKTpPOHJAPDHHHI' COHJJApPpH TeHT Manapaary 3NeKTponu3HM
OVINII Kepak. by a1eKkTpoIH3 TeHIJIaMacHHH HOH Kyprb UMKamm3,

Ba MOJEKVJIApP X0J0a €3UINra MMKOHHAT depaiqH.

CvroKaaHMa 3jderTpoanzu. CyonEKIaHEMA 3JeK-
TPOJIH3JIaHTaHIa 3JeKTpodIapia QaKaTriiga 3JIeK-
TPOJHUT HOHJIAPH OKCHJIAHANH €KH KalTapiiaani.
Macaman, NaCl cyroKIagEMacHHUIHT 3JIeKTPOJIH3H-
HH EVpHud ungammus (66-pacm).

CyvrorxiragMana HaTpHH XJI0PHOH HOHIAPTA JHC-
coqHannAJIaHand. JJIeKTDp TOKHHHHT TabCHpHIA
Na™ KaTHoHIapH KAToAra Kapad cILUL:HHN0, VHIAH 3JJeKTPOHIAPDHH KVIINO oJIa-
a1, zaop ClI” aguoHIApH 3ca aHoAra Kapad ciunxid, 3JeKTpoHJIaApHHH Oepanu:

TanHu cysnap

* JNEKTPOAU3
» Katoanu xapaéxnap
* AHoanu XapaéHnap

NaCl = Na™ + CI
Katon (—) = | |—n— Anon (+)

Katog (—): Na™ + €= Na’ 2 KAaHTADHIHII 3XapaéHH
AI—IG,II (-I—}: 20— 2 é = CIS,T 1 OKCHJIAIH #apaeHH
2Na™ + 2CI" = 2Na® + CI; 1

Yan ToMOHJAri HATPHH KaTHOHIAPH 0HJIaH XJ0p aHHOHJIAPHUHHN OHPHEK-
THPIO, MOJEKVJIADP TeHIJIaMaHH 0JIaMH3:

2NaCl —/=—— 2Na + CL,]

Farogna HaTtpuil MeTaad, aHo4da 3ca XJOp rasy asKpaand dHEKajqH.

JPHUTMA 3JeKTpoanzH. Cyeaari apuTMaapia 3JeKTPoJIHUT HoHJIapHaaH
DOIIKA 3JIeKTPOIJH KapaeHIapra HINTHPOK 3TallraH cVE MoOJIeKVIaAIapH Ba
H™ 0nnag OH uwonnapu 0Viaani. by Xoaga sJeETpoJiHs DadTHAa KVIIHIMUA
peaxnuaIap maigo 0 ViIHImu MyMENRH. Macanag, HaTpHH XJI0pHIHHEHT 3PHUT-
MACHHH 3JeKTpoJH3jJaraHja KaTojda HaTpHi
KalTapHIMaigi, eojopo] KallTapuiaani. byvHHK
MaHa 0vVHAal TYIOVHTHPHII MYMEHH: dopanirad —

fI1Ip Heda ODapajIel 3JeKTpo sKapatHIapuHIHT T i J’H—
HUHaH 3HePIHIHH KaM MHEJopJa HIIJIaTagH-

JIeKTpoOHIap —»

rafjgapy aMaJjra omlagm: ARoq Hi'm.u
NaCl = Na™ + CI”
Karon (-) <—— |—>AHGI| (+) — EE@E‘_ Nat+ |——
Karon (-): 2H™ + 2¢ = H,T 3 F O=L=FE
(= = Cl 2 —_-—:'L
batzaH CyBHHHT HyJa KYUCH3 3JIEKTPOJINT
IMERTPONHT

3KAaHUHN Xucolbra osranjga, 0y KapaéHHH KY-
finnaru TedriaMa 0uiaaH udonaIaHANH? $6-pacas Haxpai zxaps
CVHIOEMTAHMACHHHAHT

2H,0 + 2¢= H,1 + 20H S
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Mvanail xuand, Katrogga MeTaJI VPHHTa BOJOpO] akpaiaanH, aHonja
aca XJop XoCHJ 0VIangH:
Amoz(+): 2CI" — 2e= CLi 1

2NaCl + 2H,0 2%&memm, 7 + 4 CL1 + 2NaOH

KumérHii peaxnHaJapHHHD Te3JHIH TaBCHDPJAIMIVEUYH MOIJaIapHHHT
TaluaTH BA VJIADHHHT KOHIIeHTpallHACHTa 00FIHEK 3KaHuHN dmnaacus. Ily-
HIHT VUVH 3JeKTPOJUT KaTHoHIapu 6niaag H™ HoHJIADUHNHET EKH 3JIeKTPO-
auT aguoHjgapu ounaad OH ruapoxenn MOHIAPHHHUHT Kalicu dupu ¢aon
IKAHJAHUTHHHA 0WIHII MYXHMIHP.

ATDHIIEIDHHHF OHKCUON3aHWLL XOCCaCcK HaMaAgn
>

Li, K, Ba, Ca, Mg, Al, Be, Mn, Zn, Fe, Ni, Sn, Pb, H, Cu, Hg, Ag, Pd, Pt, Au
WMoHNapUHMHI KaUTapyBYMAKIK opTagm

Karonnaru xapaeninap MeTALIApHHHET 3JIeKTPOKHMEBHI KyUJIaHHIILIaAD
KaTtopHaary VpHHra 00FIHK.
1. Arap MeTanllI Ky4jIaHHOLIAp Katopuja Li-nag Mg-rauaii (0HpHEKaAH
X0JI4a) Kolijdamrad 0VJica, KaTojda CYBHHHT KalTapHIHII ;KapaeHd dopajn:
2H,0 + 2¢ = H} + 20H"

2. Arap MeTann Ky4iraHHNLIAp Katopnia Al nag H,-ravga :xoiimamrasd
O0VJica, vHIa KaTonda 0Hp BaKTIa CYE Ba MeTAJL I KaTHOHJIApPH KaHTapiiagm:
2H 0 + 2¢=H) + 20H"

Me™ + né = Me"

3. Arap MeTalJ KVUJlaHHUNOIIap Katopuaa H -nag xellnH :Kolnamras
0VJca, KaTolda MeTald KAaTHOHIADH KalTapHiaIagH:

Me™ + née = Me"®
-'QL AT‘&I] JPHTMAaNA Xap fHJI MeTA/LJIADHHHT KATHOHJIADHHHHT apajdaniMacH
0¥ica, vHIA 0JINWH KVUYWIAHHNOLIAD KATopHIa VHIPOK :KOMIAMNTraH MeTATHHHT
EAaTHOHHA H,E.ﬁ'l"ﬂ.[l HJI1anmM.
IOKopHna OepHarad KoHjandap a8-:xajeanja My:KaccaMIallraH.
38-wadsan

TvzaapHHHr eVEJATH 3PHTMAJAPHIATH EATOI EapacHIap

MeTanmapHEHHET 3JeKTPOKHEMEEHE KVUISHHILIAD KATODH
Li, K, Ca, Na, Mg, Al Mn, Zn, Fe, Ni, 5n, Pb H, Cu, Hg, Ag, Pt, Au
Darxar cve taprudmparm | Merana Ommam eve Tap- Daygar MeTaLI KaHTapH-
EON0pO] KaWTapHIANH: KHOHJAard TaprHOHDarH Jaqu:
EOJ0pPO] KAaHTAPHIANH:
2ZH,0 + 2= Me™ + né = Me® Ba
= H} + 20H" 9H.O L+ 26 = H' + 20H Me™ + né = Me"
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AHoanard :xapacHiaap aHHOHJIAPHNIHT 0KCHIJIaHIII Xoccatapura 60FIHK.
Bepuiaran KaTtopia aHHOHJAPHHHT OKCHAJAHHIN X0CCAJApH YalljaH VHITA
Kapad xamMagnH (G-umama).

b-uusma

I, Br 8, CI, H,0

I II

F, 50, NO;, POI ra Gomxa

‘ EHCIO0PpOIJIH EHCIAOTATADHHEHD aHHOHJIADH

=
Oxecudnanuin xocecanrapu Kamasdu

BupHrHYH KaTOpHHHT AHHOHIAPH aHoAa OKCcHAJIaHanl, THAPOKCH] HOH-
Jap aca 3JeKTpPoJIH3Ja HIITHPOK 3TMalign:

An™ — né= An’
NxKyHYN KATOPHUHT aHHOHIAPH aHOAJA OKCHATAHMANAH. YIApHHHT
¥pHHTa CYE MoOJeKyjanapu MaHa 0y TeHriama 6Viinua oKcHATaHANH:

2H.0 - 4¢6= 0, + 4H~

JIeKTpoJIH3 EapaeHu Va-VaunaH OopMaiigy, 3JeKTpoIHs maldTtuna 00-
pafirad KEMEBHH peaKIHAJap 3JeKTD TOKH TabhCcHpPHIAH aMaiara omlagH.

JIeKTPpOIH3 caHoAaTAa KeHr Kyiinasuiaann. Mmkopiaap, xJop, BoJopo,
AMIOMHAHWN, MAargiii, HATPpHUIH, KaAMHKH 3JeKTPOIH3 VCV.JIH 01IaH oJIUHAagH.

e - Tapuxaa Homw caknanumb Konmarad bup ycta DM3HWHT 3PaMU3HUHT
| acpuaa awab yrrad Pum umnepatopu Tubepuidra KymyLWCMMOH, NeKWUH
= eHrMA MeTaniaH AcanraH MAWILHKM COBFa KUNAW. By YHUHT §3 ymMpuaaH xy a0
,,‘5 Bynuwmra cabab 6ynan. Umnepatop ycTaHu Katn Kuaumbd, YHUHT yCTaxoHacu-
i e Hu By3uwra ByApyk Bepawn. Cababu AHrM MeTann “xasumHagary KyMyLWHWUHT
KMAMaTHHM Tywupaaun” aed kypkkad 3au. Katra MNavHWAHWHT aRTriLnua,

s KyMyLra yxwaw By metann TynpokKaaH OAWHIaH.

Bunacuzmn?

HboopgarzoganapeEEEr ryMiasIapHEH 0JITHH 0HMI8H EOILTAIN 3JeKTPOJAHS 0UHIATYHUA
zasdaw 308, OaruEEs cuMol OHIaH apadamTHpHO, aMaTsraMa (MeTALTADHHET cHMO0O
GHIaH KOTHIIMACH MAaHA MIVHAAH aTamanH) onHHagH. |'vyMiasHEH KoOIam YUvH Kepak
GVATaH MHC OIACTHHAJADHHHT VCTHra AMANRraMajad cypuaud, xuagupuaain. Camod
vunld KeTanHaa, OJTHH MHCHHHT cHptHia KoaxagH. Casrr-Ilerepbyvprparm Heaaxkner
cofopHHEHHAT ryM0a3IapH aHA IIVHAAH veyana oanerad. 1812 #nary ranabagder mapa-
dura corugrag Mockeagaras Xprer XMoo Aa4YH HO0JATI0HACHEH IYM0a3HIa 3IeKTDOIHS
YevaH KVanaEaaiH. Mac nnacTrranap xaton eazndacHEEH fa:xaprag. ¥ JapHHEHET D3HTA
3DHTMAaNArH 0JATHH UVEMa OVamd Tvmras.
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Bunacmammn?

Awvepura rumerapu U. Xoan ea dparnyve meranavpre 11, Jpy 1886 Hmam amoMu-
HHHHH KEPHOJHT-TYIDOE CYOEJIAHMACHIAH 3eKTp0oIHS veyviad Gamas onuman. by veva
ogHIMAacCAaH oadHE 0y Metans oaTEEDAH 10 Mapra rummar 6vVaram. Il Hananeomsuar
VEIHTa AMIMHEHHIAH TAHEDJaHTaH OIHKHIJ0EK COBFA KHJIHHCA, bymuipHTAEHAZa
.. MergeneeEHHHET MeXHATHHHHET mrapadura 6Hp nanaacH cod 0JTHHIAH, HEKHHYH
OAIIacH cod) KVMVINIAH TAHEpJISHTAHH TAPOIH XanHd KHJIHHTAH.

GFIGR.IIEE][HJIEF Fd 3PHTMAJJAPDHHHT 3JeETPOJdHS TeHIVIaMaJdapHHH TV-
SHINITA MHCO.JI REHTHpﬂﬁHHR:

1-mucon. CuCl, cyrKIaHMACHHIHAT 3JeKTPOJI3 TeHITIAMACHHH TY3aMM3:
CuCl, = Cu*" + 2CI
Katon (—): Cu*™ + 2 = Cu" |1
Amon (+): 2CI — 2¢=CI, |1
Cu*™ + 2CI' = Cu® + CI}

CHC]E 2JeETpOJIHD - Gul =t ClET

2-mucon. KCl apuTMacHEHHAT 2JeKTP0IH3 TeHIIaAMacHHH e3aMHi3 (KaTogia
CYE MOJEKVJIAJIapH KalTapuiaanim):

KCl =K~ + CI
Katop (—): 2H,0 + 26=H, + 20H |1
Amvop (+): 2CI" — 2= Cl i §

2H,0 + 2CI" = H,1 + CL,1 + 20H"

2KCl + 2H,0 2%xmwoxm, 1 ¢ 4 C1.t + 2KOH

3eKTPOTHIEHED 8HAKH MaXCTJI0TH
(Katoaz arpoduga Xocua 6¥aans.)

3-mucon. CuSO, 3pHTMACHHHUHI 3JeKTPOJH3 TeHIIaMacHHH Ty3aMH3
(aHOOOA CYVE MOJeKVJAJapH oKCHIAJaHANH):
I‘C}USD4 = Cu®t + S{}i‘

Katog (—): Cu®*™ + 26 = Cu° 2
Apog (+): HO-4é=0, + 4H" |1

2Cu®* + 2H,0 = 2Cu’ + 0,1 + 4H~
2CuS0, + 2H,0 23meam, o0y + 0.t + 2H SO,

JIAERTDOJIHISEHET

€HAKH MAXCYI0OTH
(Amog arpoduja Xocun 6Vaanm.)

202



4-muconr. ZnSO, 3pUTMACHHUHT 3JIeKTPOJIH3 TeHIIaMACHHH TY3aMH3
(MeTallJI KaTHOHJIapH 0HaaH 0Hpra cVE MoJeKVJalapH XaM KalTapHiaangH):

ZnS0, = Zn* + S0

Katon (—): Zn*™ + 2= 7Zn"
2H,0 + 2¢=H, + 20H" 1
Anog (+): 2H,0 — 4= 0, + 4H" 1

Zn*" + 4HO0 =Zn| + H1 + 20H + 0,1 + 4H"

VuFiHEIN HOHIN TeHTJIAMAHUHT VHT TOMOHY VuyH ukku OH™ rypyxaapu
Ba HKEHW H™ gKVmman6é, HKKHTA CVE MOJEKVJIACHHY Ty3ann. TeHrIaMaHHUHT
HKKH TOMOHHMHH XaM HOIV COHra KHCKAPTHpHO, KYHHIArMHH 0JIaMH3!

Zn®* + 2H,0 = Zn® + H,t + 0,1 + 2H*
ZnSO, + 2H,0 = Zn® + H,1 + 0,1 + H,S0,

CvoriagManap 0MJIaH 3JeKTPoJHT 3pHTMaIapHiaH

c’ 3JIeKTP TOKH VIrasmiaragia 3JeKTpoaIapia oKCcHAJTaHHIII-

!« EKaHTapHIHIO ;KapaeHiaapH 0opanH, HaTH:;XKaja Xap XZHI
£i @ MaxcynoTnaap Xocu 6Viani.

9 1. CyloknadMa 3NeKTpOAMSUHWMHE CYBAArKM 3IPpUTMaNapHWHT 3NeKTponu3MiaH kaHdaW
dapku bop?
- 2. CyoKnaHmMaHm 3nekTponusnab KaHaar MeTannapHu Oanw MyMKMH?
=~ 3, Ty3NapHWHT CyBAArA 3PUTMANAPWUHK 31eKTPoNn3Nab KaH4al MeTanNapHW CAMLL MYMKMH
smac? TYLWYHTUPWUHT.

4. KWcnopoAHW KWCNoTanap 3pMTMacUHU KM CYHOKNaHMAaCWHW 3MEKTPOAM3 KWAraHaa
AHOALA aHWOHANAp oKCUuANaHaguMu?

5. Kanbuwi xnopuvaW Ba MarHWd cyNb@aTUHWHI CYyBAArd 3pUTManapuHWHE 3N1eKTPONMS
TEHTNaMaCUHK TY3UHT.

6. Hukens (Il) xNOpUAUHKMHI CYHOKNAHMACK Ba 3PUTMaCUHWUHT 3IEKTPOANS TEHINamManapuHu
TY3UHT. by XXapaéHnapHWUHT Qapky HUMaaa?

7. ANOMUHWA CynbQaTUHWHT 3PUTMACMHKM 3NeKTPoAn3nab aNtOMUHMIAHU OAKMLL MYM-
KMAHMM? TYLIYHTUPWHT,

8. Kymyw HUTPatMHMHT AgNO. 3pUTMACUHWHT 3N1EKTPOAIM3 TEHTMAMANAPMHA TY3UHT,
JNeKTPONU3 Tyrarau aNeKTponv3epia KaHian MOALaHUHT 3pUTMAacK Konaaum?

+ 1. Hatpui xNopuAWHWHI 3PpUTMaCKUHK 3NEKTPOAM3NAaraHia, aHoaaa ¥axmu 2,24 n (H.w.)

Xnop axpanub unkan. Xocun Bfarad HaTpuiA TMAPOKCUAMHWHT MAcCackHK xucobnanr,

Xasobu: 8 1.

» 2. Muc (Il) cynb@aTUHWUHT 3PUTMaCcKUHKW 31eKTpOoAKM3NaraHaa, aHoAAa XaXMK 6,72 i (H.Lw)
kucnopogd xocun 6nan. Katoana xocun B§nraH MACHWHI MacCcacuHK xucobnaHr.

Xasobu: 384 r.

* 3. Pyx XNOopuAaW 3PUTMACUHWMHI 3NEKTPONM3U NaWTuja katogja 68,25 1 pyx, aHoana

3ca 28,22 n (H.w.) xnop axpannd unKan. Hazapuid uMkoHWaT Bunad conmwmmpranga

XNOPHUHE unKnin 90% 6fnca, pyxHUHI YnKMILK KaHaan Oynagu?
XKasobu: 75%.
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* 4. Kymywl HATPaTH 3pUTMACUMHUHT 3NEKTPOAM3KM NaidTuaa katogHuHr maccacu 10,8 rma
opTAu. AHOAAa KaHAaA ras axpanib unigam, YHUHT XaxMu KaHaam?
Xaeobu: V(O,) = 0,56 n.

m Kyuura coaup 6VIaIUras pearnHAIAD

1. @oTocaaTE:

2. Xv:xalipanapHHHT a3pod Hadac oxHmn

3. Amaspod madac oxHm

4. Bapm

- w

5. Koppozu=a

6. Ozpy MOZZATADHHE HCTEEMOJ KHIHII

7. Orxar xasM KHEINIO

8. KxrcmoTanm-AImmxopHE TABCHPJIAINVE

0. CoEvHHHEHr HINMIATHIHITH

10. Barapeanapnas doHnaTagHIm

N23-AMAJIHH HII

MeTaaaapHHHT 3JJeKTPOKHMEBHI KVUIaHHILIAD KATOPHHH TV3HII

PeakTHpiaap: XI0PHI KHCIOTa 3PHTMAacCH; MarHmiii, aJlloMHHHI, DVX,
TEMHD TYyI'VpUajapH Ba MHC CHMHHHT 0Hp OViIaru.

KEumépnii uagumiaap ea acldod-vekvHaIap: npodfHpkalzap — 9 JoHA)
COHPT JdaMnoacH — 1 noHA; npodHpKalap VUVH IITATHE.

Xap(eH2IHE TeXHHKACH.
Kucaotanmap 0MIaH HIOUIAIDHHHD CTaHZApT XaBdCH3IHK TeXHHKACH
KOHJaJapura pHod KIJIMII.

HimHHHAT daRapHINHITH

bemrTa npoduprkara Margnii, aJloMHHEHHA, PVI, TEMHPJAPHHHT Xap 0H-
PHHHHr 0Hp AoHaAYacHHM Ba MHC CHMHHHI OVJarmHH coJud, veTHra OHp
Heda TOMYH CVIJATHPHJITaH XJOPHI KHciaoTa KvimHar. MetalgapHHHT
KV4IaHHIOLIAD KaTopHAard VpHHra 0HHOoAH VIIa MeTaJLIap OMIaH XJOPHI
KHCJI0OTA opacHia KHMEBHH peaKNHAHMHI OOPHINHHH TAXMHH KHJIHHT.
XJIopHI KHcaoTa 0HIaH MeTa/LJIapHHHT opacHJard peakIHAHUHT 00pHIIIH-
HH Jall/Iaragiad KellH, VIApHHHT 00pHIN Te3IHKJIADH XarKHja XyJjoca
YHKapHHT. Pearknug TeHraaMalapHHH e3HHr. Hmuma cadadan OelmHHUH
npodHpKana peaknig OopMaragINTrHHH TYIOVHTHpHHET. Maza my MeTtaaiaap
VUVH VIApHHHT 3JIeKTPOKHMEBHI KYWIaHHIILIap KaTopHHH TY310, QAo LIiri
0VIiI4a KoHIaITHPHHT.
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TJIOCCAPHIT
(Vaberua, Ko3o04a, pyeda, HHTJIH3YA aTaMaJjap)

Arporanpo KoHVHH — OHD ImapoHTaa (XapopaT Ba OocHM) Xap ITHJI TasJapHHHT 0HDp ZHI
XEEMHJArd MOeKYJIAIap coHH 0Hp I 0VaanH.

Aroranpo zaHel — Olpaefi :marpafina (TeMOepaTypa MeH HKBICBIMIA) spTypJal razjapislH
O0ipnoer kenemingeri momexvianap casnl Oipaent Doranel.

3axoH ABoragpoe — B DABHBRIZ o0beMaz Jo00BIZ ras0oE OPH 0JHHASKOBBIZ TeMIEDaTyVDe H
NAEIeHHH CONeDEHTCA 0JHHAKOEOS UHCI0 MOJEKYJI.

Avogadro's Law — If vou've got two gases under the same conditions of temperature,
pressure, and volume, thev’ve got the same number of particles (atoms or molecules).
This law only works for ideal gazes, none of which actually exist.

AruenTop — foHODAAH 3JEKTDOH HRVODTHHH Kalva KHIA 0J41HraH B4 vV 0HI8H KOBATEHT
N0HOp-aKnenTop GOFTANHNIEH X0CHJ KHJIVEYUH 3appada 8KH MOJeKYJaa

ApilenTop — J0HODIAH 3JeKTPOH EHVILIE Kalblmaal alaThelH ESHE 0HRIMeH HOBAISHTTIE
NOHODIBI-AKOEOToDJIRl JaHIaHEIC TY3STIiH feamer HeMece MOJSKYIA.

ARmentop — YacTHIA HIH MOJEKYJI8, cOoco0HAA OPHHEATE 3JeKTPOHHYK Oapy oT A0HODA
H 00Dpa30BATE ¢ HHEM KOBATEHTHYI JOHODHO-ZKNEOTODHYIH CEA3E.

Aceceptor — in chemistry an atom or compound to which electrons are donated during
the formation of a coordinate covalent bond.

Anranaap — TVHHHTAaH YrIeB0poAiap, mapaduemzap. ¥ myMuH dopmyaaca C H, .. Tap-
rHiHIa daraT KK KOBAAEHT 0OFAaHHOLIAD OVAraH YIJISE0O0DOAJAD.

Alkane — An organic molecule which contains only single carbon-carbon

bonds with general formula C_ H

(-

Anrasnap — (KaHEIEKAH KeMipcyTexTep, mapaduejep). iHamoer dopmymaacm CH, .,
KYDAMEIHIA TeK Japa KOBATEHTTIR (afTaHmlcTap 00JaTRIE KeMipcyTexTep.
AnraHBI — HIH OpejelbHEIE YIJIeE0A0ponsl, mapadmHel, ¢ ofmeir dopmyaon CH, .,

CoOepEAaImMHe TOJRED 0QHHADHEBIE KOEATeHTHERIE CEAIH.

Anrenaap — (3THIeH yriaeeojopoanap, oidedmenap) — vMyMmMuHE dopMymacu C H, , Tap-
ruinga 6uTTa Kymbor Gop OVAraE TVHHHMArAH YLJIEEOJ0DOAJAD.

Anrennep (37mnneH KeMipeyTexTepi, onedurnep) — manne dopmyaace C H, , kypamuiana
0ip roc OafimaHbIlc §0IATHIH KAaHBIKIIAFAH KeMIipCcyTeKTep.

Aawrensl (3THIeHOERIE, 0MedHMHLI) — HeOpeledbHBIE VIJISE0J0DOARI ¢ ofmen dopMyIon
C H,, ., cogep:xammue oJHY JE0HHYVI CEH3E.

Alkene — An organic molecule containing at least one C=C bond with general formula CH,_

AdpnEIap — YMYMHH dopMyIacH C,Hqﬂ_z, TaprHEOHEJA OHTTA yubor GVaram TYHHHMATAH
YIJISE0J0POAJIAD.
Aarunnep — xanrnel dopmyaacer C H, .. xypamoraga Gip ym OGafizasnic GoaaTeln

KAHBIKIIAFaH KeMipevTekTep.

AneWHEEI — HeOpelelbHEIE YIAeE0d0poakl, ¢ obmeil dopmymoii C H, ., conep:xamme onHY
TPOHHYI CEA3E.

Alkyne — An organic molecule containing at least one C-C triple bond with general
formula CH,__,

AxdoTponmna — OHD KHMEEHH 3JeMeHTHHHT 0HD Heda o4JHH Mo4Ja KVDPHEHIDNIA 6 VIHIIDH,
MACATAH, KHCJI0DO] EA 030H KHCI0D0] KHMEEHH 3JeMeHTHHHAT ALTOTPONHE TYD VarapHIIH.

Aamorpomna — 6ip zuMHAIRIE 3JeMeHTTiH GipHemnre :xal sat Typimge Goavel, MBICATEI,
OTTEK MeH 030H 0TTEeK THMHAIBIE 3JeMeHTIHIE anToTponHAIRIE, TypearepicTepi.
AIrdoTponmna — HABJeHHNE CVINECTEOEAHHSA HECHOJARKHI IPOCTEIZ ESINECTE A4 JAHHOTO

3JIeMeHTa, HAOpHMED KHCI0pod H 030H.



Allotrope — Two or more elements with the same phyvsical components, but different
structural forms. The phyvsical, and chemical properties of allotropic forms of an element
are totally different from each other.

Amvda-mapuagagum — (J-mapuamamgmm, d-disintegration) — HaTH:RacHIA TelHH ATOMIIA-
PHEHHET AODOCH SSHDATHO UHKAIHTAH DAJHOAKTHE DADYATSHHII.

Aasda-siasipay (J-migmipay) — HeTHIoxeclEle renawH aToMIADEIHBEIE Aipockl Oemimerim
PAOHOAKTHET] EIRIDAY.

Aasda-paenas — PAIHOAKTHEHEEIH PAcHan, IPH KOTODOM ERIJETAKNTCA AIDA ATOMOE TeIHA.
Alpha-particle decay (d- disintegration) — a common mode of decay for radioactive nu-
clides 1n which the mass number changes.

Aarda-zappavanap — (d-gyvpaamamm, d-particle)] — paIHOAKTHE DaPUATAHHII TAHTHIS
XO0CHT OVATrSH relHH STOMIADHHHHET AJDO0OCH.
Aasda-temmertep (d-cayiie INBIFApY) — PAIHOAKTHETI BIABRIDAY KediHOe Tysiares renmi

ATOMADPEIEEIE A0DOCEHL.
Aasda-gyaeTHIIBI — AIDA ATOMOE I'elHHA, H3JV9aeMble IPDH DAIHOAKTHEHOM pDacmane.
Alpha partiele (U-particle) — A radioactive particle equivalent to a helium nucleus
(2 protonz, 2 neutrons)

Apnon — vMardHH 3apanIaHraH 3appayga.

AHEN0oH — Tepic zapAEOTANFraH HOH.
AHHOH — OTPHOATEIRHO 38DHHEHHELIH HOH.
Anion — A negsatively charged particle or ion.

AHoO — OKCHAMAHHIN EapaeHH aAMANra OIIAIHTAH 3TeKTPOKHMeEHHE AUeHKANATH 3JeKTpo

AH0I — 3JeRTDIHMHAILIE VALIEIKTAFEl TOTRIFY OpoOeci sKysere acaThlH 3JeKTDOI.
AHong — 31eKTpO] B 3MEKTPOIHMHUSCKOH HuelKe, HAa KOTODOM IDOHCIOAHT IpoIece
OKHCIeHHSH.

Anode — The electrode where oxidation occurs. In other words, this 1z where electrons
are lost by a substance.

AToM — MOAJSHHHT KHMEEHH Veya 0nnaH 0VIHEMAHIHIAH 3HT KHYHK 34D PAdYacH.
AToM — 2aTTHIH THMHAJILE xoaMeH Deminbentin ey ximi Gemmeri.

AToM — ZHMHUYeCKH Hele/IHMad, MeJbUaHIMas YacTHOA BelllecTEA.

Atom — The smallest struetural unit of anvy chemiesal element 1z ealled an atom.

AToM MaeeaeH — KHMEEHH 3JJeMeHTHHHT HHCOHHE aToM MaccacH ned, fepHiaray sieMeHTHHHET
aToM MaccacHHHHT yraepoa ~C aromum maccacuumnHT 1/12 6¥aarura suclarura afTHaagH.
ATOMIEIK Macea — IHMHAIBE 3JeMeHTTIH CATRICTRIP MAIRL ATOMBIE, Maccachel e fepiaren
3JMEeMeHTTIE aTOMAOBIE MAacCACHIHEIE KeMipTer atomel “*C maccaceiawig 1/12 Gemirime
KATLIHACKEIH SHTAEL.

AToMHAZ Macea — OTHOCHTENRHSEH STOMHAH MACCE OTHOINEHHe MACChHI STOME OAHHOTO
amemerTa K 1/12 maccrnr atoma yraepoga “C.

Atomie mass unit (a.m.u.) — This is the smallest unit of mass we use in

chemistry, and is equivalent to 1/12 the mass of carbon-12. To all intents and
purposes, protons and neutrons weigh 1 a.m.u.

AtoMm HoMepH (TapTH6G HOMEepH) — Xap KAaHIAH 3JeMeHT ATOMHIATH OPOTOH, 3JEeRTDOE
COHJISDHHH EA A1D0 3apAJIHHH KYVDCATAIH.

AToMasik HOMIp (perTTir HOMIp) — Hes HKeareH 3JeMeHT ATOMBIHIATFEI OPOTOH, 3IEKTDOH
CaHNapHH XoHe ANpP0 aPHAILIH KepceTreni.
AToMHBIT HoMep (MOPpAIKOERIH HOMEp) — MOKAZLISEAST YHCIO0 OPOTOHOEB, 3JEKTDOHOE H

3apdan A0pa B aToMe Jo0boro 3JeMeHTA.
Atomie Number — The number of protons present in the nuecleus of an atom.

Bera-zappaua — (P-uactmna; B-particle) — pagmoaxTHE DapUATSAHHINIATH S:KDATAJHTAH
ITeKTDOETIAD.
Bera-6oqmerTep — PaiHoAKTHETL BIaEIpay EeTm:xeciEge fealmerim amenTpoHIAap.
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Bera-uaernns: (P-uactuna; P-particle) — anexTpoEEI, HCOYCHKAEMEIE OIPH DAJHOSKTHEHOM
paciane.
Beta Particle — Negatively charged particlez emitted by the nucleuz of radicactive
elements.

Bamentaur — MogerviIanard 0Hp KEHMeEHH 3JeMeHT ATOMHHHET GONIKA KHMeEHH 3JeMeHT
aToMIapu 0HIAH XocHT 0VIagHrad GoFIaHHIN COHH.

Banenrrimik — mMonexyaanarsel 0lp THMHANLIE 3JJeMeHT ATOMBIHEIE 08CKa THMHAILIE, 3.JI6-
MeHT ATOMIADEIMEeH TY3eTiE GaHIaEBIC CAHEL.

BanenTHOCTE — UHCI0 THMHUYECKHX CEZ3eH, KOTODPRIMHE JAHHEIH ATOM COeJHHEH ¢ JPVIHMH
ATOMAMH B MOJIEKVJE.

Valeney — Valency is a chemical property of an element, that defines the highest number
of bonds that itz atom ean form with other univalent atoms like hvdrogen, chlorine ete.

Hurn sHeprug — MoOJAHHAT (CCHCTEMAHNHT) HUKH sHeprudcH [V Mama my Mmonaa Tapkuin-
narg fapua 2appauvaTaApHHEHT 3HEPTHACH, ¥ KHHETHE BA ODOTeHIHAT 3HeprHaIapiaH ndopar.
Imri smeprua — 2a1TeIE (®yieHiHE) imxi sEepruscer U ocBl 3&TTREI KYPaHTEIE Gapimlx
fenmerTepnlE 3HEPTHACH], 0J1 KHHETHRAIRIE HoHe M0TeHNHATARIE 3HEPTHAIAD IAH TYD AL
BayTpeHnaa 3Heprug — EHVTpeHHAS 3HeprHd [J remecTea (HIH CHCTEMBI) — 3T0 MMOJIHAS
JHEeprHd UACTHI], COCTARIASMINHI JaHHoe BemecTeo. OHa charsered M2 KHHEeTHUeCKOH H
MOTeHHAJRHOH 3HepIHH YacTHI.

Internal Energy — Internal energy can be defined as the sum of kinetic energy, potential
energv and all other forms of energy that exist inside metals or ervstals or molecules.

KajitTapuamm — aToMHHET éKH 3aDDAUANADHHET 30eKTP0oH (HpHETHpHD 0MHIN HapaeHH.
ToTeIkeBIzZDAHY — STOMHBIE HeMece JeMIIekTepaiE 3MeKTPOHIRI KOCKIN &0V mpoleci.
BoceTamoEIdeEHe — IOIpoNece OPHCOSHHEHHA ATOMOM HJIH YacTHIEH 3JeKTPOHOE.
Reduetion — The chemical process that invelves gaining of electrons by an atom or an ion.

Kafitapyeunaap — 3JeKTPOHHHH GepajHraH aToM, MOJEKYI8 €KH HOHIAD.

ToThIKeEI21AHIBIPFRIMTAP — 3JIeKTPOHEEIH GepeTin aToM, MoIeKyIa HeMece HOHIAD.
BoceraHOEHTEIH — ATOMEI MOJIEKVJIBl HIH HOHEBI, 0TOAKINHE 3JEKTDOHEL.

Redueing Agent — A chemical substance that ozidizes itself for the reduction of another
reactant, in a chemiecal reaction 1= known as reducing agent.

Il'az — MogaaEWHr Xa:xXMH Ba IIAKJIH CAKJIAHMAHIHIaH Arperar XoJIaTH.

lN'az — zarTeig Keaemi Mer minrimid carTaMaHTRIH ArperaTTRIE, KYHI.

I'az — Taxoe cocTogHHE, B KOTOPOM EellleCTEC He HMeeT HH CcBoeH opMBI, HH o0bBeMa.
Gas — Matter in a form that has low density, 1z easily compreszszible and expandable, and
zpands spontaneous.

lamma-zappavaaap (Y-gactuna; Y-particle) — pagHoakTHE DapYATAHHII HATHXACHIA ask-
PAMANHTrAHE KATTA YHEDPrHATH 3MeKTPOMATHHAT HYDPJIAD.

F'amMma GodmenTep — PANHOAKTHETI BINRIPAY HeTH:XKeciHZe feliHeTiH YIKeH 3HepTHAMLI
3TeKTPOMATHHTTIE covienesnep.
lNamma-gaeTuns (Y-gactunsr; Y-particle) — saeRTpoMArEHTHOS H3AVYeHHE BBLICOKOMH 3HED-

rHH, HCOVCKaeMoe NIPH PAOHOAKTHEHOM paclaje.
Gamma Y particles — Gamma ravs to form are a tvpe of electromagnetic radiation with
high energv and penetrating power and are released by atoms of radioactive elements.

I'eteporen emeTeMa — arperart XO0JaTJaPH Xap THJI MOJJATADIAH TAIIKHT TOOrAH CHCTEMA.
leteporenai myleaep — arperaTTolk KYHIepl epTypal saTTapiasE TYDATHEIH HViHE.
l'eteporenHsie cHeTeMBI — TAKHE CHCTEMEI, KOTODRIE COAED:KAT BEIECTEA B DA3THUHEIZ
ATperaTHLIZ COCTOHHHAXI.

Heterogeneous systems — A heterogeneous mixzture iz made by combining two or more
substances with different struectures or phases.

Tufpusaasmm — IDAKIH Xap XHJI, HEePIHACH VIInaml opfHTALTApHHHT apamamud Gup-
OHpHHEHH KOILIa0, IDaAKJIH BA 3HepTrHAcCH 0Hp IHJI THOPHAJAHTAH SHrH op0HAIap XO0CHT
O VIHIIH.
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T'ubpuareny — minrimi sprypai, sEeprEAcH maMatac opOHTATEIADIBIE ADAJACEII, minmigi
MEeH 3HeprHAcHI Gipael rEfpHITeHreH :KaEa opOHTATRaDPARIE TYaliavi.

lufpunHzannd — CMeIIHEAHHEe H BLIDARHHEAHHE 3JeKTPOHHEIZ ofaaxoe mo dopme :
IHEeprHH.

Hybridization — The term hybridization iz used to define the merging of one set of atomie
orbitals, for the formation of new orbitals.

Tuaparaam — xappans GofIaHHINHA 60D OPTaHHE MOAJATADHHHET BOJODOAHH OHpHETHDHO
OJIHII peaKIHACH.

T'mapaery — ecesni faiiTageIcTapsl §ap OPTaEHEANBIER 2ATTADABIE CYTEKTL KOCEID &7 Deaw-
NHEACHL.

T'uapuporaEHe — peaKNHA IPHCOSIHHEHHA BOJODOAA K 0PTAHHYSCKHM BeIleCTEAM, HME -
INHM KPATHBIE CBAIH.

Hyvdrogenation — When hydrogen iz added to a earbon-carbon multiple bond.

Il'uagpoams — Mypaxkal MOIJATADHHHT TABCHDJIAINHIN DPeaKOHACH, MACATISH TYIJIAD €KH
Myparrad 3P EpIAPEHHET THIPOJIHIH.

T'mapoam: — mypaeni 3aTTapaslH CYMeH apeKeTTeCy peaknHAckl. Mulcatel: Tyagap HeMece
Kypaerdi sdupaepaisg reapoxmai.

T'uapoanz — peaknud BaauMoJeHCTEHA CI0KHLIZ BelfecTe ¢ rogoii. Hanpumep, rugpomma
colel HIH CI0XKHEIZ 3G HpoE.

Hydrolysis.The decomposition of a compound by means of water, the water also being
decompozed in the reaction.

I'amoren cHeTeMaJaap — NIATADHHENT 0 VIHHHIN YerapacH HVE, arperaT XoJATJapH 6Hp THA
MojganapaaH HOODPAT CHeTeMA.

T'omorenni & yliedep — arperaTTelk KyHIepi fipoeH saTTapiam TYPATHIE, ferTepaig feminy
IIerapacsl JKOE Eyiie.

T'oMoreHHEIe eHEeTEeMEI — TAKHEe CHCTEMEI, KOTODLIE COJep;KAT EBEIlecTEa B OQHHAKOBLRIZ
ATpEeraTHRIZ COCTOSHHAI, CHCTEMEI, IIe HeT I'DAHHNOEI pasdelia MOEepIHOCTEH.
Homogeneous systems — A type of mizture made up of substances that have uniformity
in terms of composition and property.

I'ypyx — naepHi :xaqBaInaryd TOCCANADH VX AN 3JIEMEeHTIAD K0 HIAMNTraH BEeDTHKAT KAaTop.
Tonm — mepHOATHIE :xYVHeJeri KacHeTTepl YEcAac 3TeMeHTTeD OPHAIACKAH Tik KaTap.
I'pyona (B mepHoIHYeeKOH eHETEMe) — BeDTHRAIBHBIH CTOJA0eN 31eMeHTOE B IepHoIHUe-
croH Tabamne, obaananmuEz ofMEMHE CEOHCTESMH.

Group (Periodic Table)} — In the periodic table, the vertical columns in which elements
with similar properties are placed are known as groups.

Hernaparaam — opTragdK MOJJSTApAaH EOJODOIHHHED &3KDATHIN DEARIHACH.

HernapiaeHy — opPTraEHEATLIE 2ATTAPAAH CYTEHTIH femqiny pearknHACEH.
HernapHpoEaHHe — PEeaKNHA 0TIIEILIeHHA BE0J0POIa 0T OPraHHYECKHI EBEIecTE.
Dehydrogenation — iz a chemical reaction that involves the removal of hydrogen from

an organic molecule. It 15 the reverse of hvdrogenation.

Nueconnmagum (3JAeKTPOJAHTHE) — 3JJIeKTPOJHTHHHI KATHOHJIAD Ea AHHOHIADra
TIAP YA TRHETTTH.

Hdueconnmamna (3TeRTPOINTTIR) — 3JIeRTPOIHTTIE KATHOEIAD MeH aHHOHIADFA BIOBIDAVEL
Hueconnanmua (3MeRTPOIHTHYSECRAA) — DACHAI 3JIEeKTPOJIHTA HA KATHOHBR H SHHOHEL.

Dissoeciation — When water dizssolves a compound.

Tuddvzna — HKKH éKH YHEIAH KVI MOJJAJaD TVKHANITAHJA MOJEKVIATapHHHET HCCHEIHE
XApAKATHASH MOJEKVJIAMSD eKH DoIKa 3appadaTapHHHT ApATAIIHINH, MAcAJIaH, Xasoja
XHIHHHT TADKATHIIH.

duddpvzra — eri memece 0JaH Ja KOO 3aTTAD HAHACHAHIS MOJEKYVIATADIBIH HELIYILIE
K03FANLICEIHAH MOJEKVJIAnap MeH Jacka GenmexTepnin apamtacyhsl, MEICANEI, AVaja HiceTig
T AP ATV EL.
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OIuddvyzna — mDepeMeIIHEAHHE MOJEKYJ HIH JDYIHI YACTHI OPH CONPHKOCHOBEEHHH AEVE
HTH GoIee MATEPHANOE 24 CUeT TEIJIOBOT0 ABMIKeHHS MOJEKYVJ, HANPHMED PACIpOocTpaHe-
HHe 38IaX0E B BOZAVIE.

Diffusion — When particles move from areas of high concentration to areas of

low concentration. For example, if vou open a bottle of ammonia on one end

of the room, the concentration of ammonia molecules in the air i1z very high on

that side of the room. As a result, they tend to migrate acroszs the room, which
explains why vou can smell 1t after a little while.

Homop — OVmI :xydT 37eTpoEH G0p 2appada, MAcCATaH, AMMHAH 1"~."I-I3 MOJeKVJIacHOard
820T ATOMH.

Horop — fGoc 3merTpoH ®HYOEI 6ap OedImer, MEICATELI, AMMHAK EHE MOJIeKYJIACEIHI AFEL
8307 STOMEL
Homop — yacTHna, HMewInad cEololHBIe DAPEl 3JeKTPOHOE, HANDHMED, ATOM A30Ta B

MoJdeKyIe ammHEara NH..
Donor — A donor atom 1z the one that shares or donates its electrons to a Lewis acid to
form a coordination complex.

Karttur eve — TapEu(HIa KATEOHHE BEA MATHHH HOHTApH fop cVE.

EepMmer ¢y — EypaMBIH7a KATRIHHE MeH MAargHi HOHAADEI 0J4TRIH CV.

JueeTRad Eoaga — B0O44, COJED:HAINAT HOHBI KANBIHA H MargHd.

Hard water.Hard water 13 water which will not readily form lather with soap due to the
presence of dissolved caleium or magnesium zalts in the water.

Cyroxankg — MOJIAHHHET V3HHHHT X&3KMHHH CAKJAHIHIAH, JeKHH INAKIHEH CARIaMaH HIaH
X0JAaTH.

CYHBIKTEIE, — 2aTTHE o3imig rememin camTalTeIE KYHI, Oipar mimixi foamaiigm.
JLHOEO0ETE — Takoe COCTOAHHE, IPH KOTOPOM EEeIecTED COXIpaHdeT cBEoH obbeM, HO He
HMeeT cobfcTEeEHOH GopMEL

Liguid — A state of matter that has a high density and is incompressible compared to a gas.

Hzotommap — aToM SIpOoCHIATH HeHTDPOH COHJIADH Xap ZHJ O0Varam 6HD 3IeMeHTHHHT
ATOMIApH.

Hzotomrap — aTtoM S1pochHIEISFEl HeHTDOH CAHEIADEI epTYDal Gip smeMeHETTIH aToMIapEL
HzoTonel — aTOMEI 0QHOTO H TOLO Ee 3JIeMeHTa, DA IHUAK I Hecd KOJTHUSCTEOM HEeHTPOHOR
E A[pe aTOoMA.

Isotope — When an element has more than one possibility for the number of

neutrons, these are called isotopes.

Huarnbutop — KHMEEHH PeakIHAHNHET Te3JHTHHH DAacaHTHPHD, JeKHH DeakHA HAaTHRACHIA
CAKJAHMAH KOJAQHTaH MOJJATap.

Huarubutop (Texerimrep) — IHMHANLIE PeaKIHAHBIH HBLIIAMILIFRHE 0AAVIaATATEIH, bipar
peaknuda (apLICEIHAA KYMCATIMAHTEIH 38T TeEKerimITep Jem aTadaqhl.

Huruburop — xaramrHizaTop, 3aMeNIABNINHH CKODOCT: IHMHUECKOH DeaKIHH, HO CAM He
PACIOAVIOIOHNCH IPH 3TOM.

Inhibitor — A substance that slows down a chemiecal reaction.

Hon — s3nerTp 28paau Gop ATOM €KH STOMIAD TYDPVIH.

Houm — smerTpairx zapanel 6ap aToM HeMmece aToMaap ToORI.

Hom — s1exTpHuUecKH 3apHA:XeHHEIH aT0M HIH I'DYINS ATOMOE.

Ion — An atom or a molecule carrving an electric charge 13 called an 1on. It 12 formed
as a result of losing or gaining of electrons.

Honm 6oraaamin — xapaMa-EApIIH 3apAAJIAHIAH HOHJIADHHEHT 3JIeKTPOCTATHE TODPTHIHINIHAAH
madgo 6ViIraHE KHMeEHH (G0FIaHHII.

Horgex §alaHele — EApSMA-KAPCHl 3apHTANFAH HOHJAPIEIH 3JIeKTPCTATHEAIBIE, TApD-
TELIVEL ecebinmeH mafina GoaFaH THMHANRIE OalIaHEIC.

Hosnaa epazs — THMHUYeCKAR CEH3L, 00pazoBaHHAY 33 CUET 3JeKTPCTATHUECKOT0 NPHTH-
EeHHH NPOTHEOIOJOIKHO 34D HKeHHEIZ HOHOE B HOHHOM COedHHeHHH.
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Ionie Bond — A kind of chemical bond formed as a result of attraction between opposzitely
charged particles or ions.

Honan 6umpHEMa — HoHIapIaH XocHa Gyaras GupHxMa.

Homneik Koeblaele — HOHJADIAH TY3LAreH KOCBLIBIC.

Houabie coenHHeHHA — coelHHeHHH, 00pA30EBaHERIE HOHAMH.

Ionie eompound — a compound that results when a metal reacts with a nonmetal to form
a cation and an anion.

Hzomep — Tapruln 6Hp THI, JeKHH TYIHIHIIH B4 TOCCATADH Xap THT HMpHKMAaIAp.
Hzomepaep — rypamer Gipaedi, fipak KYDPELILICEI MeH KACHETTEDL apTYDPIIL KOCELILICTAD.
Hzomep — coennHeHHH, HMENINHE 0 IHHAKOBRIH COCTAE, HO DAdHOE CTDOSHHE H CEOHCTEA.
Isomers — Molecules whose molecular formulas are same but the structural formulas are
different are known as 1somers.

H:obapaap — arom Maccamapu Omp THa OYaras xap IHI KHEMEEHH 3J1eMeHT ATOMISDH,
macanas ‘JAr, 11Ca.

zo00apajgap — AaTOMOEBRIK Maccandapkl OipaeH spTYDIAl THMHANBIE 3JIeMeHT ATOMOADEL,
melcansl, S AT, ;1Ca.
Hzofapel — pa3HOBHIHOCTH DA3HEIZ IHMHUYECKHI 3JeMeHTOE, HMERINHe 0JHHAKOEBLIS

aTOMHEIe Macchkl, HanpuMep, AT, JCa.
Isohars — are atoms of d].fferent Cheuuca_l elements that have the same number of nucle-

ons. Ezample — {JAr, }]Ca.

HzoroHmap — HeHTpoH coHaapH OHp A GVAraH Xap IHI KHMEEHH 3JeMeHT ATOMIADH,

macanas ;Na, -I:Mg.

HE.D']'DHIIH.I.‘I — HeHTDPOH caEjapsl 8ipaeH apTypal THMHAILIE 3JeMeHT aTOMIaphI, MBICAIRI,
247

1iNa, [TMg.

H:oT0HE — pasHbBIe THMHUSCKHE 3IeMeHThl, HMeHNIHe DAEHOS UHCI0 HeHTDOHOE, HANDH-

mep, ;iNa, iMg.

Isntnne — any of two or more speciez of atoms or nuclel that have the same number of

neutrons. Example — {/Na, {Mg.

Byraasum — MOQJaTapHHHET KATTHE €KH CYHNE X0JAaTHIAH TasCHMOH XOJATHTA VTHIIH.
byaamy — 2aTTapinlE CcYHBIE HeMeCe KATTEI KYVHIeH 0vra alHaIvEl.

Henaperne — mepezol ESIMECTE HI HHIKOTO HIH TESDIOTO COCTORHHA E rasoofpaszHoe
COCTO AHHE.

Evaporization — the change in state that occurs when a liguid evaporates to form a gas.

Kartaauzatop — REMEEHH DeaKNHAHHET T3 JHTHHH 0DTTHPHD, JeKHE DeakIHA HATHIXKACHIA
capdrapEMal KoJXagHTaH MOJJANap.

Karaauzartop (epmitTri) — ZHMHANLE DesROHAHEIE HELIJAMALIFLIE ADTTEIDATEIH, Glpaxr
peaxnug GapRICEIHAA HKYMCAIMAHTEIH 3aT.

KartaanzaTtop — EBemecTE0, VCHODAKINES CHODOCTE DEaKIHH, HO CAMO IDH 3TOM He
pacIoivioImeecsHd.

Catalyst — A substance that speeds up a chemical reaction without being uszed
up by the reaction.

Karnon — oH zapAaTanrag HOH.
KatHoE — momo:xHTeILHO 3apA:KeHHLIH HOH.

Cation — A positively charged particle.
Karuon — myvebar zapaaaaurad HoH.

Katon — 371ekTpoKHEMeEHH AYeHKANATH KAaHTADHIHIN XapaeHH J0pajHTaH 3JIeKTpol.

Katon — 3IeRTpIHMHAILRE VAINBEKTAFE TOTRIKCEIZJAHY Oponeci :xypetim sgexTpos.
Karon — sagexTpos B 37MeKTpOIHMHUECKOH dUeHKe, HA KOTODOM OPOHCIOAHT IPOIECe
EOCCTAHOBJIEHHA.

Cathode — The electrode in whiech reduction occurs. Reduction iz when a compound

gains electrons.
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KeaHT coHM — aTOMIATH 3JeKTDOH X0JATHHHE TALPHODIAHIHTAH COHEIAD.

KeaHT caHdapel — aTOMOAFEl 3JEKTDOE EVHIH CHOATTAHTEIE CAHIAD.

KeanToEERIe uHe1a — UHCIS, OMHCHIEAKINHE COCTORHHE 3JIEeKTPOHA E ATOME.

Quantum numbers — Indices that label quantized energy statez. Quantum numbers are
used to describe the state of a configuration.

Rueaora — rogopon xarwoHEnapd H™ ra EHcI0TA KONAHFHHHHET AHHOHIADHTA JHCCOIHJIA-
HAAHTaH 3JeKTPOJHT.

Eenneern — cyTer katHoEIapsl H MeH HBIMIKBLT KAMOLIFRIELIE AHHOHIADEIHA JHCCOT HATIHA-
JIAHATHEIH 3JIeKTpPOJIHT.

Kueaora — 37eKTpOaIHT, JHCCONHHDPVIOINHHE HA KATHOHLI Bofjopona H™ ¥ Ha agHoHEI KHe-
JIOTHOTO OCTATEA.

Aeid — This 13 anvthing that gives off H ions in water. Acids have a pH less than 7 and
are good at dissolving metals. Thev turn litmus paper red and phenolphthalein colorless.

KogamenT GoraaHnm — aTOMIADHHET VMYMHH HYDT 3JeKTPOEISDH 0DEATH XoCcHI 0Varas
EHMeEHH OoFIaHMII.

KopaaentTin 6aladaHele — aTOMIADPALIH ODTAK 3JMeKTDOH VORI apRBLIRI Tysimerim
IHMHAJILE, (aHIagsIc.
RoeganenTHAas Ak — IHMHUYeCKAd CEA3bR MeXJV ATOMAMH, BO3HHKSKINAH OVTeM obob-

IMecTEJAeHHA 3JeKTPOHHEIT Iap.
Covalent Bond — A tvpe of chemiecal bond in which sharing of electrons takes place
hetween the reacting atoms.

KoHumenTpanna — 3pHTMAHHET 6KH 3DHTYEUHHHET MA®IVM MHEIODIA 3DHCAH MOONAHHHET
MHKJ0DH.

Koauentpanua (epitirai moHumeHTpaunacel) — epitianiziz memece epitrimrin Gexrinl
Meamrepinne (Maccackl) epiren azaTTeIH Meamepi (Maccacsl).

KonuenTpamna pacTeopa — KOJIHYECTEO (Maccs) DACTEODEHHOTO ESINECTEA B 0NIpeleleHHOM
KOJHYeCTEe (Macca) pACTEODA HIH DACTEOPHTEIA.

Conecentration — A measurement of the amount of stuff (solute) dissolved in a

liquid (solvent).

Koppozna — arpod MYXHTHHHT TABCHDHAAH MeTAIJIAD EA VIADHHHET KOTHIIMAISDHHHHT
eMHDHTHIIH .

Koppozna (memipiay) — Ropmaras opPTAHEEIE scepiHeH MeTAAIaD MeH 0JApPIBIH V-
MATAPEIHEIH FeMipiayvi.

Koppozna — paapymieHHe MeTA/IOE H COJAABOE 0] NeHCTEHEM OKEDYVIHANINEH cpelkl.
Corrosion — Corroszion 13 a reaction that involves action of an oxzidizing agent on a metal.

Kpernnar — gediTs YrIeE0J0p0odNapHERET KHYHE MOJEKYIATH OHDHEMAIADra IapYaTAII.

Epernar — myHal keMipeyTerTepiHiy rinm Mogeryaansl KochLIbICTApFA GeammerTeHVi.
KEperunr — pasio:zxeHHe YIWIEE0O0P0I0E HedTH Ha foIee MeIKHEe MOJISKY LI YIVIEE0OJ0DOJOE.
Cracking — iz the process bresking down of long-chain hydrocarbon molecules into

smaller molecules.

Maeca coEM — aTOMEHHT fepHATAH H3I0OTOOH A0POCHIArH OPOTOH BA HEHTPOHJIAD COHHHHHET
HHFHHIHACH.
MaceaasIlx eaH — ATOMHEEIH fepinreH Ha30TONBIHEIE AAPOCEIHIATEI IPOTOH MeH HeHTpoHIAp

CAHBIHBIH KOCEIHIBICEL.
Maceoroe unedao — C¥MMa YHCEe] IIDOTOHOE H HEfI'ID[I'E['DIE E AOpe aToMa JAHHOD H20TOIIA.

Moneryaa — MOJJaHHHT TAPKHOH BA TOCCATADH CAKJIAHANHIAH 3HI KHUYHEK OVIarm.
Momgeryma — 2aTTRIE KYpPaMBl MeH KacHeTIH CAKTAHTEIE eF kimi Gemmreri.

Moageryaa — HauMeHBIIAR UACTHNA BEINECTEA, COIPAHAKINAR €I0 COCTAE H IHMHUECHHE
CEOHCTEA.

Molecule — A small, neutrally charged particle formed as a result of chemieal bonding
between two or more atoms.
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Moms — Tapruduaa 6,02 - 10°° (Asoranpo comn) TapruduH sappadanzap (aToM, HOH, Moge-
KVJI8, 3TeKTpoHE) 0VAraE MoJJaHHET MHEIODH.

Mom — mypameizga 6,02 -10°° (Asoragpo caHnl) KYDBLIBIMABE Oeammer (aToM, HOH, MO-
JeKvJa, 37exTpoH) GoaaTeIE 3aTTRig femiri.

Moas — xoJIHYecTEO EeMecTEa, cofep:xamee 6,02 - 10° (umero Asoranpo) ero cTpyKIVDHEIZ
gacTHN (ATOMOE, HOHOB, MOJEKYJI, 3JeKTDOHOE).

Mole [meol]. That amount of a substance which contains the Avogadro Constant number
of particles.

Moaap roHmeHTpanHA (¢) — 3PHIAH MOAJ8 MHEJODHHENHET 3pHTMaEHHET Xa:xmura (V) (auTp)
HHcOaTH OHIaH HdolaTaHANHTAH 3DHTMAHHET KOHIEHTDAIIHACH.

Moaapasik roHEIeHTpannd (¢) — epiren sar meamepizis (Moxsaing) epitigginis rwemenize
(V) (amTD) RaTEIHACEIMEH epEeRTEIeTIH epiTinniniy KoEDeETpANHACHL.

Monaapras RoHOeHTpAIHA (¢) — 3T0 OTHOIIEHHE KOJHYESCTEA DACTEODEHHOTO EEIOECTEA 1
(e Moasaz) g obdsemy pacTteopa V (B 1ETpDax).

Molarity — A unit of concentration equal to moles of solute divided by liters of
solution.

Momap macea — OHp MOTs MOJOAHHHT TPAMM 0HIAH 0JIHHTAH MACCACH.
Momsgie macea — 0ip MoNE 2aTTHIH I'DAMMEeH AIEIHFSH MACCACEHIL.
Moaapuas Maeea — Macca B IPAMMAI 0JHOTO MOJH BEeIjecTEA.

Molar mass — The mass of one mole of particles.

Moaap xazm — 0HD M0Js TS3HHHT HODMAT IIAPOHTIATH 3TANJaHAHraH Xa:kmMH, v 22,4 1.
Moasnir (Moaapasix) keademM — Gip M0JIs FasiblE KAJBINTE :HAFIAHIAFEl ATATEIH KeIeMi,
ox 22,4 7.

Moaapasii o6semM — 06weM, 3aHHMacMBIH 0JHHM M0JIeM rasza. [IpH HopMaIsHBIZ VCIOBHAI
3ToT obwem parern 22,4 .

Molar volume — The volume of one mole of a substance at STP. If vou believe that ev-
ervthing iz an ideal gas, this 15 alwavs 22.4 liters. Unfortunately, there's no such thing
as an ideal gas.

TViinHras yraego]oposaap — MOJIEKYIA TAPKHOHIA YrIepod aToMIapH Vaapo darat dutTa
( 5—-31:11':-;13] gormap 0HJIaH 00FJIaHTAE YILJSBOJOpOIJIAD.

Hampikkag poMipevyTerRTep — MOJSRVI&A KYPAMEIHIATEI KOMIDTEeR ATOMIADEI S2apa TeR
aapa (O-carma) GafimaEbieTap APKELIE! GAHIAHEICKAH KOMIDCYTERTEeD.

HacrImeHHEEIE YIIEE0O0POAE — VIIEE0J0DOIEL, COQEDIEAINHE TOMBKO 0JHHEADHEELE (O-crrMa)
CEH3H.

Saturated Hydrocarbons — The simplest forms of hydrocarbon compounds, where all the
carbon atoms are bonded to each other with the help of single bonds.

Tyiinaras 3puTMa — GepHIraE XapopaTtis 3pDHraH Mojjs UVKMacH 0HIaH MYyEo3aHaTia
GVIanHram 3pHTMAHHET KOHIEHTPAN HACH.

Kamrikkan epitiaal — OGepiaren temnepaTtvpana epirex zart TyElachIiMeH TelOs-TeHIIKTe
foaTeIH epiTiEnigiE KOHOEHTPANHACKHL.
HaerlmenHslil pacTE0p — DACTEOD, HOHIEHTPANHA KOTODOTO TAKOBA, YTO OH MOMKeT Ha-

ZO0JHTLCHA B DABHOBECHH C 0CAJKOM DPACTEODEHHOTO EellecTEa IIPH JaHHOH TeMIepaType.
Saturated solution — When the mazimum amount of solute is dissolved in a liguid.

HeitTpor — aToM S0poCHHHHET TADKHOHTra KHPAJHTaH HeHTPAd 3appads.

Hejfitpor — aT0M SIDOCEIHEIE KYDAMEIEA KipeTin fedtapan Genmex.

HeliTpoH — HeHTDpATRHAS YACTHIA, BX0AHAINAT B COCTAE AADA ATOMA.

Neutron — A sub atomic particle with no eleectrical charge, present in the nucleus of
an atom.

TViimEMAarag vriaegoJopoaaap — Taprudnga fockmunn (KVmior éxn vubor) fSormamnm Gop
YrIIeE0J0Doaaap.
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Kanpignmaran moMipevTenTep — RYDaMBIHEIA ecexi (eml memece vyim) Gamnameicer Gap
reMipevTerTep.
HenacrlmmeHHBIe YIAE0JOPOIBI — VIJISEOIOPOIEl CONEPIRAINHE KPATHRIE (JE0HHLIE H

TpOHHEIe) CEAIH.
Unsaturated Hydroearhons — A type of organic compound that consists of one or more
number of double or triple bonds between the carbon atoms.

BE'IEH'TPH.'II[THELE — IPHTMACH Ed CYERDHRJAHMACH 3JeKETD TORHHHA ?THE.BMEI%HHI‘ELH MOOOaIap.

BeiiamerTpoant — epitiznici Mern fannbIMacsl 3JeKTD TOTHIH oTRisdelTiE saTTap.
HesaerTpoaHT — pacTEOD H DACILISAE BSINECTE, He NPOBOJAMINI 3JeKTDHYSCKHI TOK.
Nonelectrolvte — a substance that, when dissolved in water, gives a nonconducting
solution.

HefiTpaaramTHpHIDI — KHCJIOTA EA acoc opacHia Oopmb, Tys Ba CYVE XOCHT KHJIAJHTAH
pearnuA.

belttapanTay — HELIIREBLT MeH Heri: apacRIHJAFEI TVS XKoHe cF Tysime :myperin peannma.
HefiTpamuzamna — pesrnHA Me:RIY KHCI0TOH H 0CHOEAHHEM ¢ 00pa30EaHEHEeM COJH H BOJEL
Neutralization — The reaction of an acid with a baze to form water and a salt.

Hyraeodnanap — mandHil sapa1IaHTaH sappadanap.
Hyraeodnagep — Tepic sapaaTel felmerTeD.

Hyraeodnasl — wacTHIB, HMeWNINHe 0TPHIATEIBHBIH 3ap .
Nucleoful — particle with negative charge.

Hyraonaap — xap KaHnali KEMEEHH 3JJeMeHT ATOMH SAPOCH TAPKHOHra KHPAQHTAH 3appa-
yamap — OpoTOH EQ HeHTpOoHIAD.

Hyraorgap — Ke: HelreH IHMHATEIK 3TeMeHT ATOMBIHEIE A1pockHa Kipetis feamentep —
IpOTOHOAD MeH HeHTpoHOap.

HyraoHBI — YaCTHIEI ATOMHOTO S1pa J000T0 T HMHYECKOT0 3JTeMeHTa, IPOTOHEl H HEHTPOHEL.
Nucleons — Those particles that constitute the nueleus of an atom. In other words, pro-
tons and neutrons are collectively known as nucleons.

HFR.’.‘]]-IJ-.‘-I&IJ — MABJIYM ATOM HOMEDH Ed ATOM MAaCCARCH 'EEIIJ KHMEeEHH 3JIeMeHTHHHT TVDH.

Hyramarep — Genrini atoMamkx HeMipl MeH aToMIBIK MaccacEl 6ap THMHANIBIK 3JIeMeHTTIH

Typi.

Hyranael — pasHOBHIHOCTH IHMHUYECKHI 3JeMeHTOE, HMEWIHe ONpeleleHHBIH DopAl-
KOBBII HOMep H ATOMHVID MACCY.

Nuclide — the general term applied to each unique atom, represented by "X, where X

1z the symbol for a particular element.

OreHaaasgim — aToM, MOJEKYJI8 KM HOHHHET 3JeKTpoH (epHIN :xapacHH.
ToTeIFYy — aToM, MOJEKYJIA HeMece HOHHEIH 3JeKTDOHEBIH Gepy mponeci.
OrHeaeHHe — 3T0 Opolecc 0TAAYH 3JeKTPOHOE ATOMAM, MOJEKVIOH HIH HOHOM.
Oxidation — When a substance lozes electrons.

Orenpaanmmn- kaiTapwanm pearunaaapi (OKP) — szerTpoEaapEHEr 6Hp aTOMASH HEKHHYH
ATOMIa AAMANIHHEENIHE 0HMIaH 60paJHraH peakIHd.

ToteiFy-ToTRIKEeRIZOaHY pearuuaaapel (I TP) — smexTpoHEnapaweE Oip atToMHEAE enimmmi
ATOMFA AVBICYEI HaTH:XKeciHOe ®ypeTiH pearnmud.

OrxnecanTeasHo-EoceTAHOEHTENbHEIE pearuil (0BP) — pearnum, 0pu KoTOPEIZ OPOHCIOOHT
IepeHoC 3JeKTPOHOE 0T OJHOTO ATOMA K APYIOMY.

Oxidation-reduetion (redox) reaction — a reaction in which one or more electrons are
transferred.

OrenaaopunIap — 3JeKTPOH Kalya RHIAIHTaH ATOMIAD, MOJERVIATAD €KH HOHIAP.
ToTRIRTRIPFRIIITAP — 3TEKTPOHILI KAGBIIIAHTEIH ATOM, MOJEKVIA HeMece HOHIAD.
OrHeaHTEAH — STOMBI, MOJEKYJIE HIH HOHEI IPHEHEMAKNIHE 3JeKTDOHEL
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Oxidizer — A chemiecal substance that undergoes reduction in order to oxzidize another
reactant, during a chemiecal reaction 13 known as oxidizing agent.

Orena — Taprudinga KHcaopod 0Varas 6HHEap OHDPHEMA.

Orena — KYPAMBIEIA 0TTeK G0MATEIH OHHADIBI KOCBLIBIC.

Orenn — OHHapHOe coeJHHeHHe, COOep Kalllee KHCIODO.

Oxide — A binary compound that contains oxvgen in the -2 oxzidation state.

OrTaH ¢0HH — CYHE €KHJIFHHHHT (0eHIHH) JeHOTAIHA IapaKTEDHCTHREACH.

OrTan eaHBI — CYVHEBIE OTHIHHGBIHE (0eH3HH) JeTOHANHAIRE CHIATTAMACHL.

OrTaHOEBOE YHET0 — JETOHANHOHHAS TapAKTEPHCTHRA RHIKOTO TOMITHEA (feHaHHA).
Oetane number (of a fuel).The percentage of isc-octane in an iso-octane/heptane mizture
that gives the same engine performance of the fuel.

Oprapnr SHpHEMAJApP — YIJIEE0J0DOAJAD B& VIADHHHET X0CHIAIADH.

OpraEHEaJabBIE 3aTTap — KeMIDCYTEKTeD MeH OJapIEBIH TYRIHABLIADEL.

OpraEnueckie coelHHeHHA — 3T0 VIJEEOOODOABI H HI NPOH3IBOIHEIE.

Organie eompound — A compound that contains carbon (ezcept carbon diozide, carbon
monoxzide, and carbonates).

Aecoe —MeTaTT KATHOHH BEA FHAPOKCH] AHHOHHTA JHCCONWIAHANHTAH 3JeKTDOIHT.

Heriz: — meTann xaTHOHLI MeH THIPOKCH] AHHOHFA JHCCONHANHAIAHATLIH 3JeKTDOJIHT.
OeHoraEHe — 3JIeKTPOJIHT, JHCCONHHEDVIOMMEN HA KATHOHLl MeTAJLIA I HA FHADOKCH]-aHHOHEL.
Base — A compound that gives off OH- ions in water. They are slippery and

bitter and have a pH greater than 7.

Heenrxora adderT — Rap0ioEAT SETHODHI Ta3H 58 (0IIKA FA3JaDHEHEET €D NIHISH URDAIrag
HCCHEJHKEHHHAT ADHM (0VDEKAIHINI HATH:;XACHIAH aTMochepaHHHT HUYKH KAEATHHH KIH3HIIH.
JBLIRLEAHIBIE 3hderT — HeMIDEBIIIKLLT rassl MeHE 0acka 0a FasiapinlH :#ep Oetimen
GeJdiHreH HEIIVIRIE covaeaepal :xapToeinai OypreMeneyi canjapelHEaE atMochepannlyg imyi
Ka0aTTapEIHEIE, KEIZV L.

IlapunroEsni 3denT — Harpee BEEVIPDEHEHEHNI CI0SE ATMOCHEDEl H3-38 YJACTHYHOTO 3KDAHHE-
POBAHHS TEILIOBOTO H3AVUEHHT 3€MIH YIVIEKHCIRIM F'a30M H ADYIHMH FasaMH aTMocdepsl.
Greenhouse effeet — a warming effect exerted by the earth’s atmosphere (particularly
CO, and H,0O) due to thermal energy retained by absorption of infrared radiation.

Hagp — OaEpHH :KANBANIATH KHMEEHH 3JeMeHTJIADHHHT ATOM MACCAIADHHHHT ODTHIIH
fVHHYA KONITANITAH 3JIeMeHTJIADHHHET TODHI0OHETAT KATODH.

Ilepuon — DepHOOTHEIK KecTeleri THMHANLIE 3JeMeHTTeDIiH aTOMARK MACCATADBIHEIE &CY
peTiMeH OpHAIACKAH 3JIeMeHTTEDJiH KelleHeH KaTaphL.

Ilepon — ropH3OHTANLHBEIN DA IHMHYECKHI 3JeMEeHTOE DACHOI0KEeHHEIZ B HODAIKE
BEO3PACTAHHE STOMHBIZ MAace.

Period — A row (left to right) in the periodic table.

¥raejopolaapHHHT TadHuHil MaddaTapn — HedTs, TalHMHE ras Ba TOIIEVMHD.
RomipevrerTepain Tabnrn wezdepi — MyHaH, TA0HFH ras :®eHe TacKeMip.
IlpupoaHble HETOYHHEHN FIJA€E0J0POI0E — HedTh, IPHPOJHEIH Tas H FroJdb.
Natural resourees of hydroearbons — Natural Gas, naphtha and coal.

IlozuTpon — mMaccacH 3JeKTDOHHHHTI MACCACHTA TeHT, 0HDOK 3apANH KapaMa — KapIoH
zappada.

IlozuTpoE — Maccachl 3JeKTPOEHELIE MACCACEIEA TeH, 0ipar sapanel KapaMa-Kapcel feames.
IlozuTpoE — "acTHNA, PARHAS [I0 MAacce 3JeKTDOHY, HO ¢ IPOTHEOIOIO0XKHEBIM 3apA00M.
Positron — A positron 1z the tiny particle produced and released during radicactive decay.
It carries a single positive charge and i1ts mass 15 equal to that of an electron.

IlpoToH — aToM A1pPOCHHHHT TADKHIHTa KHDPAIHTAH MyclaT sapANJaHTrad 3appada.
IlpoToH — aToM SOpPOCHEIHEIE KYDAMEBIEA KipeTiH o0H 3apE1THl Jeamex.
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IIpoToH — DOA0OKHTEARHO 34D A:KeHHAA YACTHIOA, EX0JAINAT B COCTAE ATOMHOTO AJDA.
Photon — A primary particle that forms the basziec unit of various forms of electromagnetic
radiations, including light. It shows dual properties of both a wave asz well as a particle.

[MomamMepaaEHmm — KHYHE MOJSKYIATH OHPHEMANADHHHHET MOJSKYIATADHIAH KATTS MO-
JMERYIATH GHPHKMAHHHAT XocHa GVarmu. Macanag, noausTHaeH.

[HoammepaeHy — MOIEKYIAMBIE MACCACKHI Killli MOMeKY TAIEl KOCBLIBICTRIH MOJTEKYVIAIAD BI-
HAH YIKEeH MOJEKVIANbl KOCBLIEICTHIE Ty3inyi. Muicansr, monmsTHIeH.

[Moaumepuzanna — Oponece CoeIHHEHHA MHOMKECTEA MOJEKVI BEINeCTEA ¢ HeloIsImoH
MOJIEKYIAPHOH MAaCCOH E MAKDOMOMSKY Ikl MOTHMEeDa, HANDHMED D0IH3THISH.
Polvmerization — The process where the smaller units of molecules are combined to form
a large three-dimensional structure of polvmer chains iz ealled polvmerization.

Pudopmuur — yraeeo10p0aa8D MOJEKYJIACH TAPKHOHHHEHET VaTADHIIH, YIJIEE0A0D0AIaD HHET

ApoMATIAHHIIH.
Pudopmuar — xemipcyTenTep MOJEKVIACEI KYDBLILICEIHBIE €3repvi, memipevTentepaim
ApOMATTAHYVEL.

PudopMuHEr — HiMeHeHHE CTPYKTYVDEl MOJEKYJ VIJA€E0OJODOO0OE, SADOMATHIANHH
VIVIEEOOODPOO0E.

Reforming — processing technique by which the molecular structure of a hydrocarbon

15 rearranged to alter its properties.

PagHoarTHE mMapuyaJdaHHII — DANHOSKTHE H30TOMIADHHHET ankda-, 6eTa- Ba raMmMa YHKApH0

MapYaTaHHITH.
PagnoarTHETI BIOBIpAY — DPAIHOAKTHETI H30TOOTADPARIE aadsda-, OeTa- xeHe ramma-
cayviIenepiH MIBIFAPEIN BIABIPAVEL

PanHoarTHEHBIH paenman — HiJIVUeHHe anlbda-, feTa- H raMMa-Ivuedl paJiHOAKTHEHBIMH
H30TOIOAMH.

Radioaetivity — The phenomenon of the disintegration of the nueclei of unstable atoms,
that resultz in loss of energyv in the form of different tvpes of radiations like alpha and
beta particles, gamma ravs ete. iz known as radioactivity.

EMMEéEHT MYB02aHAT — KAHTAD KADASHIATH TVFPH B4 TECKADH DeaRKNHAIADEHET TedIHIH-
HHHT V3ap0 TeHTJAINTaH X0JaTH.

XHMHAJABIE Tene-TeHJiEk — KEaHTRIMALI OpoOecTeri Typa :EeHe EKepl peaxknHAIapiBIH
HBIIOAMIBIFEIHEIE 838Da TeHeCcKeH KyHi.
ParHoBeeHe (XHMHYeCcEOE) — cOCTOSHHe E 00paTHMoOM Opolecce, KOrJa CKODOCTE OPAMOH

H o0paTHOH peaKnHH PABHEL

Equilibrium — When the forward rate of a chemical reaction iz the same as the reverze
rate. This only takes place in reversible reactions because these are the only tyvpe of reac-
tion in which the forward and backward reactions can both take place.

Panguran — HyDTISAMMIMATaH 3JeKTPOHK G0p sappada.

Pagupan — HYOTACHOAFSH 3JeKTPOHE fap delllme.

Pagupan — YACTHNE, HMEKINAA HeCHapeHHLIH 3JJeKTPOH.

Radieal — a radical iz an atom, molecule, or ion that has an unpaired valence electron.

ARTHEIHE KATOPH — MeTAIADHHHT HHCOHH KHEMEEHH AKTHEJIHIH 0 VHHYA :ROHIAINTAH KATOp.
Bemcennimik KaTapsl — MeTAIIADABIH CATBICTRIDMANR ZTHMHAMNE Geacernimiri Gousrgma
ODHATACKAH HATAD.

Pan anTHEHOETEH — MOCIeNOBATEIRHOCTE METAIIOE, PACIOJI0:XEHHEIZ E COOTEETCTEHH C
HI OTHOCHTEILHOH IHMHUYECKoH SKTHEHOCTLIO.

Reactivity Series of Metals — Reactivity Series in chemistry iz an experimental, struectural
and logical progreszion of series of metals in order of reactivity from highest to lowest.

Coupraap — TViuErag 6Hp aTOMIH COHPTIAD — MOJIEKYIACHIATH 6Hp BoOopo] ATOMH VPHHHEH
ragporcan (OH) rypyxu onras aTkanIapHEEHET X0cHIacH, YMyMaEHd dopuyaaca C H, OH.
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Cnuprrep — RagmKEaE 0ipaToMIEI COHDPTTED — MOJEKYVJIACEIEIATEL Oip cvYTer aToMEI TH-
aporcu’ (OH) To0uima arMackan aTkaHAapALIE TYRIHABICE, xaansl dopyyaacar C H,  OH.
Comprel — mpefensHEle 0QHOATOMHEIE COHDTEL, ¢ o0mel dopmymoi C H,  OH, cojep:xa-
ImHe 0AHY rHEApokcHasEyi rpyooy (OH).

Aleohol — An organic molecule containing an —0OH group.

RDTH]]IMH."[EP — HEKH 8KH YHIAH Hl:"ﬂ MeTAMIapiaH TAIREHJI TOOTNaH MeTAJAJIHE T O0CCACHTA
3ra E‘HIJ HEHHCITH CHCTeMAa.

Eyimaaaap (myimanap: allovs) — exi memMece 00aH 02 Kell MeTATIapIaH TYDATRIH METAIIBIE
racHeri fap GipTerti myite.
Cnaagsl — OJHODOJHLIE CHCTEMEI, COCTOSINNME H3 ABVI HIH doJee METAJJIOE ¢ TapaKTep-

HEIMH MeTAIIHYeCKHMH CEOHCTEAMH.
Alloy — A mizture of two metals. Usually, vou add very small amounts of a different
element to make the metal stronger and harder.

Crpyvrerypa dopmMyaacH — MoAIa MOJEKYVJIACHOATH ATOMIADHHHT (OFISHHII TAPTHOHHH
KVpcaragHuras dopMyaa.

EypriaeiMaslx dropMyaa — 33T MOJSKVIACEIHIAFEl ATOMIADABIE fafmnameicy TepTidim
kepceTeTin dopMyaa.
CrpyerypHas (rpaduueckan) dopmyaa — dopMyIa EeMecTBa, NOKAILIBANINAS DOCIEN0-

EATEILHOCTE COEIHHEHHA STOMOE E MOJEKYVJe.
Struetural Formula — When the structure of the molecule of a compound 13 represented
in the graphical form, 1t 13 called a struectural formula.

Tyz — merTann KaTHOHIADH (AMMOHHH HOHH) B4 KHCIOTA KOJIHFHHHET SHHOHIADHIAH
TAIMKHAA TOOraH Mypakrab Mogpa.

Tyz — MeTaIT KATHOHJADEI ( AMMOHEHE HOHEI) MeéH KBIIIKLLT KAAABFLELIE AHHOHIADEIHAR
TYPATEIHE KypAei aar.

Coas — CH0:KHOE EBEINeCcTBO, COCTOAINee H3 KATHOHOE METAJIOE (H HOHA AMMOHHA) H
SHWOHOE KHCIOTHOT'O OCTATHA.
Salt — Balt 15 8 chemical compound obtained by the neutralization of acidic and basic

substances. An lonic compound.

Xom HedTs — TVFPHIAHE TVFDH (VYDFHIAH O0JHHTAH HedTs.

IMuri mysan — Tixkenel YEFeRIManaH (CHEAIHHNHA) ATBIEFSH MYHAM.
Cripas Hed1s — HedTh, HemocpeICTEeHHO N00BITAE H3 CHEAIHKHEERL.
Naphtha — naphtha iz a flammable liquid hvdrocarbon mizture.

Heenxkaur 3¢pderRTH — KHMERHH DEaKIHA HATHIKACHIA SUKDANTAIHIaH €KH HNTHIAIHTAH
HCCHEJHE MHEEKJODH.

Eeiny sdderriei — IHMHAINEK pearnua =HsTH:xeciHge Geximerin memece cigipinmerim
SHEBLAY MeJIImepi.

Temmoroit 3ddherT — KOTHUECTEO BRIJSIAEMOH HIH MOTJI0MASMOH 3HEDTHH OPH OPOTEKA-
HHH IHMHUYECKOH peakIHH.

Heat of reaetion.The heat change which occurs when a reaction takes place according to
a given chemiecal equation.

Esnm meensanrn — MongaEmner 6Hp MOIH SHraHEja S:KpATAIHTaH HCCHEIHE MHEIODH.
JAiaHy EBIOVEI — 2aTTEIE Gip Moml :mamramgs Oemimerim mmimy.

Tennora eropaEHA — TEILIOTA, ERJeIHeMad OPH CTODSHHH 0JHOTO MOJH BEEIIECTEA.
Heat of eombustion — The heat of combustion is the energy liberated when a substance
undergoez complete combustion, at constant pressure usually in an environment with
excess oXVgen.

XocHa 0 VaHm Hee HKEJANTH — 0J0HH MoAJaIapiad 0Hp Moas Mypaxkal Mogaa xocua Oyaragna
AIRPANAANTraH KH NTHIAJHTAH HCCHEJIHE MHKJODH.

Tyziny ®weIaIveEl — :x:ad zarTapian Gip moxs mypaeni sar rtysinrempe Gemimerim memece
cigipinmerim xriny Menmepi.
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Tenaora DEP&EGE&E]IH — TeILI0TA, BREIAEIHAeMAR HAH IorI0INaeMad OpH o0pazoBaHHH
OOHOTO MOJA CHA0AHODD BeIeCTEA Hae IIPOCTEIZ E€IIIECTE.

Kumeé — moananap ea yASPHHHET OHDpHEMATAPH XakHaard dax.

XHMHA — 3a4TTap MeH 0JApIBIE s3repicl TYpaasl FRIIBIM.

XHMHA — HAVKA 0 BEIecTEaI M HXI NpeRpaIeHHAX.

Chemistry iz the scientific discipline involved with compounds composed of atomas, i.e.
elements, and molecules, 1.e. combinations of atoms — their composition, structure, prop-
erties, behavior and the changes thev undergo during a reaction with other compounds.

Euméenii :mapaénrap — HaTH:xRAcHIA 00MIIAHFHY MOIJATSpI&H SHTH MOJJATap XOCHT
OVIanHraH :KAapaeH.

XHMHAILIK KYOBIABIETAp — HeTH:XKeciHne GacTamkel saTTApAaH HKAHA 3aT1Tap Tysimerim
KYOBLIEIC.

XHMHYecRHe AEJIeHHA — ABJEHHA, B KOTOPRIZ NIPOHCIOAHT OPEEPAIIeHHe 0JHEHT ESINECTE
E APYVTHe.

Chemical properties — The process by which atoms of one or more chemical substances in-
teract with each other, to produce new products with different compozition and properties.

Kumeérpuil foraaEm — HEEH ATOMHEHHHT 3JeKTPOHIADHEH admarnud forragHmn.

X HMHAJALIE 0alJaHbIle — ekl ATOMHEBIH 3JIeKTPOHIaPEIH AIMACTRIPYVEI AP KELIEL OaHIaHEICYEL.
XHMHUYecKAd CEAZh — E3AHMOJeHCTEHe JEVI ATOMOE, OCYVINEecTEJAAeMoe OVTeM obmMeHa
3JeKTPOHAMH.

Chemical Bond — A force of attraction that binds two or more atoms together, in order
to form a compound iz known az a chemieal bond.

¥raegonopoaaap — YIJepod Ea E0JODPOJAaH TapKHO TonraH OHpHKMAIAD.
Eemipevrertep — KYDaMEI KeMIDTerk IeH CYVTeKTeH TYDATEIH 3ATTAD.
¥Taegonopoakl — E€IMECTES, COCTOAINNE Ha YIJIEpoaa H EOJOpOIA.
Hydrocarbon — A molecule containing carbon and hyvdrogen.

¥YTaepond ;aHEHPH — MOJEKYJIAJATH YIVIepod ATOMIADHHEHHET GHp-0HDH GHIaH 00FIaHHIIH.
Komiprer T1izferi — Moaervaanarsl KeMipTer aToMiapuElg Gip-Gipiven (ailIaHLICYEL.
¥raeponHad Mensk — STOMEI VIJIepoJa, CEA3aAHHEIE JPYD ¢ ADYIOM B MOJMEKVJIAX.

Carbon chain — A number of carbon atoms bonded together in a sequence and forming
part of a molecule, polymer, ete.

YasTpaduHadma HYPIAD — KVDHHANHTAH €DVFIHKIAH 3HEPTHACH HKODH 3JIeKTD0MATHHT
HYDJAD. TAHAHHHT TVKHMATADHHEH JaXMIANTH MYMEKHH, KYHIA KYHHII.

Y IBRTPARYIITIH €3V/Ie MBIFAPY — HeDIHeTIH HapLIKKA KADaraH]a 3HePTHACEL HOFADE 3JIeKTD-
MATHHTTiE ceyvaenep. Omap geHeHIH yaNalapblH 3aKBIMIAVEl MYMEIH MBICATBI, KYHTE KYIO.
YaeTpadHoaeToE0e HIAVIeHHEe — 3JIEKTDOMATHHTHOS H3JVUYeHHe ¢ 3HeprHel 0oJbIred,
ueM EHIHMEIH ceeT. Mo:xer moepe:xnaTs TKAHH Tena, BRIZLIESET 3arap.

Ultraviolet solar radiation — (UV) iz electromagnetic radiation with a wavelength,
shorter than that of visible light but longer than X-ravs.

@uzur xoagHeaaap — 6Hp Moaza GoIOKe MOOJaTapra aiTaEMafIHTaH X0JHCA.

D H:HRATBIE KYOBLIEICTAD — OACTANKEI 3aTTaD 0ACKA 38TTapFa AaHHATMAHTEIE KY0BIIBIC.
@ uznyecrHe AEIeHHA — TAKHE ABJEHHH, B KOTODRIXZ He IPOHCIOJHT OPeEpalleHHe 0JHHI
ESI&CTE B APYTHE.

Physieal Property — That azpect of any substance which can be evaluated without bring-
ing any change to its chemical structure 1= known as physieal property.

D VYHRIHOHAI IYPYX — JepHATAE MOO0AJSHHET T0CCATADHEH aHHEJIAHIHTAHE aTOMIAD CYDVXH,
MACAMTAH COHPTJIapia rEapokcHT rypvxe (—OH).

P YHRIHOHAJIILIE Ton — Oepinred 3aTToIE KacHeTTepiH SEBIRTAHTEIHE aToMIap ToORI, MEI-
CAJEI, CIIHPTTEpde rHApokcoTomTap (—OH).
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DVTHRIHOHAIRHAS TPYONAa — TDVIOA ATOMOE, OIOPelelSMINad IADASKTEDHELIE CEOHCTER
NaHHOTO BeIMecTRa, Hanpumep, rEaporxcorpyooa (—OH) 2 eomprax.

Funetional Group — In the molecule of an organic compound, a certain set of atoms
characterize the chemiecal properties of the organic molecule. These groups of atoms are
known as funetional groups.

JACRTPOHIAAP — ATOMIATH MAHGHHA 2apEAIaHraH 34pPAYATAD.

JIeRTpOHIAD — ATOMIAFEI Tepic sapaaTanrad GeamexTep.

JIAeRTpoHRI — OTDHIATETEHO JADAEEHHEIE JACTHIE ATOMA.

Eleetron — Electron is a negatively charged subatomie particle that revolves around the
nucleus of an atom.

JIeRTPOIHTIAAP — IPHTMATADH BA CYNKIAHMAIADH 3JTeKTD TOKHHEHE VIKAIANHTaH Mo JOAIap.
JIACRTPOIHTTED — GATKBIMATADEI MeH epiTiEainepi saerTp TOrmEHE eTKizeriH aarTTap.
JAeKTPOAHTRI — DACILIAEEI H DACTEODEI ESINECTE, OPOEOIAINHE 3MeKTPHUSCKHHE TOK.
Electrolyte — An electrolyte iz a chemical substance that splits up into ions in agueous
state or molten state and acts as a medium to conduect electricity.

JIACRTPMAHPHHINE — KEMEEHH OHPHKEMAINASrH 0Hp KHMEEHH 3JeMeHT AaTOMHEH HEKHHUH
KHMEEHH 3JIeMeHT ATOMH BAMEeHT 3JeKTPOHIADHHH VIHTa TOPTHII IVCYCHATH.
JaeRTpTepic Tidik — TMMHAIBIE KOCBLIEICTAFE! §ip THMHAILIE 3JeMeHT ATOMBHEIE ekignri
3JeMeHT ATOMEIHEIH BATeHTTITIK 31eKTpoHOADEIH e3iHe TapTy Kabimeri.
JIeRTPOOTPHIATEILHOCTE ATOMA — CIOCOOHEOCTE ATOMA OPHTHETHEATE K cele EaleETHEIE
3JeKTPOHEl JPYIHE ATOMOE B THMHUYSCKHI COeJHHEeHHAX.

Electronegativity — In a covalent bond between two dissimilar atoms, electronegativity
can be defined az the capacity of the atom of an element to draw the valence electrons
towards itself.

JdaerTpoduanap — MyclaT 2apHANIAHTAH 3apPPaUaTap.

JdaerrpodHATEp — 0H 3apANTH GemmmexTep.

JaerTpod ALl — YACTHIIEI, HMENINHe I0J0KHTeARHEIN 3apas.

Enthalpy — Enthalpy i3 a thermodynamic property of a substance used to quantify the
heat content of 1tz any given amount.

JHTAJRIHA — MOJQAHHHT 3HeDTeTHE X0JATHHH TAECcHDIAHAHraH 3HeprHA, ¥V HUKH 3Heprud
EA HUKH KADINHIHEHH (HII, KeHTadHI) HVKOTHINra capdIaHagurad 3Hepruanad mdopar.
JHTAALNHAA — 38TTHE 3HepreTHKALIE XaF]adEH CHIATTAHTEIH 3Hepriud, o1 imki sgeprus
MeH imxi xegeprimi (:xyMBIc, VIFAKN) HOKNFA HYMCATIATEIH 3HEDPTHANAH TYPALEL.
JHTATEIHA — 3HTAIROHA IApPAKTEDH3IVET 3HEePreTHUESCKOEe COCTOSHHE BelleCTEA H BRI
ugeT B celd EHYTPEHERN N 3HEeDIHI H 3HEDTHI, 34TPAaYeHHY 0 HA OpeoJoJeHHe EEVTPeHHero
JaeeHHA (T.2. Ha padoTy, PACIOHDEHHSA).

Electrophile — an electrophile iz a reagent attracted to electrons.

JHTIpoOmHA — MATEDHAT CHCTEMAHHHT XO0JATH EA VHHHT VITADHIOH HMHEOHHATHHH
TaecHGIAHOH.

JHTPONHA — MAaTEeDHAIILI :XYHeHIE KYH] MeH 0HHE eirepy MyMEiEzirim cmmaTTaigsr.
JHTpONHA — 3SHTPONHA TAPAKTEDPH3IVET COCTOSHHE H BE0IMOKHLIE HIMEHSHHS COCTOAHHH

MATEPHAILRHLEIZ CHCTEM.
Entropy — Entropry is a thermodvynamic property, used to measure that energy of a given
svstem which cannot be utilized to carryv out anv external work.

JrepudHRAIHA — KaploH KHCIOTANADH Ba CIHPTIAD OpacHIarH Mmyparkad sdmp Ba cye
X0CHN 0VIaAHraH ATMAINHHEHAIL DeaKIHACH.

JrepudHranna — HapioHE KEIIKELIIADEl MeH CIHDTTE]D SPAcEIHIAFEI HypJenl sdup mMex
cy TysimeTiH anmMacy peakIHACHL.

JrepudHRaIHA — 0 MeHHAT PEAKNHA Me:KIV KapioHOEOH KHCI0TOH H CIIHPTOM, B DE3VIIk-
TaTe KOTOpOoH o0pasveTcH CI0:XKHEEBIH 3dHp H Boga.

Esterification — Esterification is the general name for a chemieal reaction in whieh two

reactants (typically an alcohol and an acid) form an ester as the reaction produect.
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2-madean

J.H.MerjemeeEHHHT JaEPHII cHeTEMACHIA ACOCHI IYPYXIa FOIIAINTAH KHMEEHH
3JeMeHT ATOMIAPH (HPHEMAJAPHHHHT X0CCAJTAPHHN VIrapHil KOHYHHATIAPH

KrMméernH sneMeHT ATOMHHHRHT

JIIeMeHTHHHT TAPTHO HOMEDH O0PTraHH CAHHH

ZAPAKTEPHCTHRACH Nlazpaa Acocufi TypyXaa
AToM AOQpPOCHHHHT 3apalH OpTanu Opragu
JHEPTeTHE CATXJIApP COHH Varapmation Opragu
ATtoM paguyvcH FEavaann Opragu
Tamkwm EKaepataarm snextpoHaap | Opragn Varapmaiigm
COHH
JIeRTpoOMAHDHHEIHE Opragn Kamaaou
MeTtann zoccanapu (atommapEHHAT | Cveaangn HEygaangu
3TexTpoHIapHH Oepub mobopmm
ZOCCACH)
MeTtaaMacaur zoccanapH Evgaanu Cycaann

(ATOMIAPHHET 3IeKTPOHIADHH
KYVmud oJaHII XoccacH)

HKopu myvcbhar oxcHaTamnma
JapasracH

+1-gam +7 (+8)-
raya opTAnH

Varapmac Ba rypyX HoOMepHTa
TEHT

KEvy#iu mMasduid oKCcHATaAHHII
aapassacH

—4-gag —1-raua
opTanH

Varapmaiinn

3-madsan

AcoCTapHHHT KIacCHPHKAOHACH

[L:Ig_ccmbﬁﬂa_ulm AcocaapeuHr Miscoanap

eIrHJIapH rYpPyXIapH

Euxcnoranunuru Bup rucmoranu MOH | KOH, LiOH, NaOH, NH,- H,0
Hern xucroTann Ca(OH),, Ba(OH),, Fe(OH),
M(OH),

JIeKTPOTHTHE Evuam (0—1) LiOH, Ca(OH),

IHCCONHAN HAIAHHIII

napasxacH Saud (0—0) NH,- HO

JPVEYAHIHTH JpHHAHTaHIAD NaOH, Ba(0OH),
JpHMaE HTaAHIAaAD Cu(0H),, Fe(OH),
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4-xwadean

EHEJII}TE..‘IH.P HHHT H.JacC E{iI'E]'EH.]IEHE.H

KEaaccrduranug fearunapn

KrcnmoTanapHHUHT IYpyEIapH

Miuconaap

Taprudnga xHcaopoaEHHET | KHcaopoagan H,50,, HNO_ , H PO,
O VIHIIHTa Kypa CH.,COOH
KHacaopoacHa H,5, HCI, HF
Acocaranru Bup acocan HCI, HNO_, CH.COOH
Hrxn acocan H,S, H50,
Yu acocan H. PO,
JPVEUSHINHTH JpHENHTSH H.50,, HCl, HPO,_,
CH,COOH
JpHMAaHIHUTraH H, 510
JIEKTPOIHTHE Ryumm (0—1) H,50,, HCI, HNO,
IHCCONHANHAIAHHII
JapassacH Jaud (c—0) H,CO_, H 5, CH,COOH
NopMuErIHrH Varapmac H,S0,, HC]
Varapveuam HNO_, H,CO_, H,5i0,
YUvEUaHIHTH Yuveuan HCI, H,5, CH,COOH

YuveuaH 3Mac

H,S0,, H 8i0,
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