MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJIEPALINU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE YYPEKJIEHUE
BBICILIEI'O OGFPA30OBAHUS
«MHT'YHICKUMA TOCYJIAPCTBEHHBIII YHUBEPCUTET»

NEJATOIT'MYECKUH ®AKYJBTET

KA®EJPA «I'EOI'PA®USA. BAK»

COI'TACOBAHO YTBEPXJAIO
PyxoBoauTens 00pa3oBaTebHON IPOTPaMMBI JlekaH mearoruyeckoro (akyibTeTa
/M.N.Kutuesa /M.A. V3maiinoBa
«21 » 05 2024r. «22» 05 2024r.

®OH/I OHEHOYHBIX CPEJICTB (MOAYJIA)
b1.0.14. «<XUMMUS»

Hanpasnenue noarorosku (0akanaBpuar)
44.03.05 Ilenarorunyeckoe oopazoBanue (¢ ABymMsi NpOoGUJIAMH NOATOTOBKH)

HanpasnenHocTs (po¢uiib MOATOTOBKH)
I'eorpadus. bezonacHocTb KM3HeAEATEIbHOCTH

KBanuduxarys BeimycKHUKA

bakajasp

dopma 00yueHust
OuHnas

Marac, 2024r.

1. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune



Ne Kontponupyemsie pasnensl  |[Kon KOHTposupyemon HaumenoBanue
(TEeMBbI) AUCITUTUTMHBI KOMITETEHINH (WK e OLECHOYHOIO CPeICTBA
(pe3yJIbTaThl IO pazjeam) qacTu) / v ee

(hopmMyITHpOBKa — 11O
PKEITAHUEO

1 OCHOBHBIC TOHATHS XH- OIIK-8 OI1K-2 'YcTHBII ompoc, pedepar,
MUH. CTeXHOMETPUIECKHE [TeCT
3aKOHBI.

2 (OCHOBHBIE KJIACCHI OIIK-8 YcTHBIR ompoc, pedepar,
HEOPraHUYECKUX COSTMHEHHUI OIIK-2 TEeCT

3 Ctpoenue atoMma. OIIK-8 OIIK-2 'YcTHBIH ompoc, pedepar,

TecT

4 [eproauueckuii 3akoH 1 OIIK-8 OIIK-2 'YcrHslii onpoc, pedepar,
MEepUOTUIECKas CUCTeMa recT
XUMHWYCCKHUX 3JICMCHTOB
JI.11.Menneneena.

5 XuMu4ecKast CBSI3b. OIIK-8 OIIK-2 'YcrHsiii onpoc, pedepar,

recT

6 CKOpOCTh XUMHUYIECKHX OIIK-8 OIIK-2 'YcTHBIH ompoc, pedepar,
[PEAKLIUA. XuMu4eckoe [TecT

aBHOBECHE.

7 DHEpreTHKa 1 HAIPaBJICHHOCTh OIIK-8 OIIK-2 'YcTHBIH ompoc, pedepar,
XHUMHYECKHUX MPOLIECCOB. recT

3 PactBophbl. Teopust 21eKT- OIIK-8 OIIK-2 'YcTHBIH ompoc, pedepar,
[POJIUTUYECKON THCcCcOoLna- TecT
U,

9 OKHUCIIUTEIBbHO-BOCCTAHO- OIIK-8 OIIK-2 'YcTHBIH ompoc, pedepar,
BUTCJIBHBIC pCAKIINU 1 TeCT
DIICKTPOXUMHYECKHUE MPO-

[ECCHI.

10 KoMmiekcHble COeTUHEHHUS. OIIK-8 OIIK-2 'YcTHBIH ompoc, pedepar,

recT

2. Tunoegvie KOHmMpOJ/ibHblE 3a0anus uau UHble mamepuaibl

Bonpocwi ona cobecedosanusn

Tema: «OcHOBHBIC MOHATUA U 3AKOHBI XMMHUH. DKBHUBAJICHT»

1

2

O6BeM Pe3NHOBOI KaMephl aBTOMOOHIIBHO# MIHHEI paBeH 0,025 M°, 1apieHue B Helt
5,0665 10° [Ta. Onpenenute Maccy Bo3yXa, Haxofsmerocs B kamepe mpu20°C.
PaccunTaiiTe MONEKyIApHYIO Maccy ra3a, eciu 7-107 xr ero mpu 20°C u 0,253-10° ITa
3aHUMatoT 00beM 22,18:107° M.

PaccuuTaiite cpeHIO0 MOJEKYISIPHYIO Maccy M TUIOTHOCTB IO AMOKCHUTY YTIIepoia
CMecCH Tra3oB, cojiepxaiieii mo oobemy 38% docrena COCl2u 62 % xmopa Clo.
Omnpenemute Maccy 10~ M razoBoii cmecn, comepxkareii (o 06bemy) 50% Bogoposaa u
50% nuokcuna yriaepona (H.Y.).

I'a3 (1.y.) 3aauMaeT oobeM 1 M°. [Tpu KaKoif TemmepaType 00BeM Ta3a YTPOUTCS, €CIIN
JlaBJIEHHE ra3a He MeHseTCs?

ITpu kKakoM JaBiIeHHH Macca xjopa oobsemoM 3-1073 M3 cocrasut 2,5-107 kr, ecnm
t=23°C?

Kaxkyto maccy CaCO3z Hafio B35Th, YTOOBI MOJTYYUTh MPH €T0 TPOKATMBAHUH TUOKCH/T
yriepona, 3aauMatomuii 06sem 25107 v3 mpu 15°C n napnenun 104000 ITa?

Beruncnute o6bpem 0,100 kr razoBoii cmecu coctaBa 3CO+2CO2 npu 50°C u gaBneHun



98600 IIa.

9. W3 5-10° kr xnopara xamms KCIO3 66110 momydero 0,7-10° M3 kucnopona, m3mepen-
Horo npu 20°C u nasnenuu 111900 I1a. Onpenenure MaccoByro J0JIIO IPUMECE B
XJioparte Kajusl.

10. TIpm 0°C B cocyne oobeMoM 14103 M3 COICPIKUTCS 0,8-10‘3 KT Bojopoaa u 6,30 107 kr
azota. Onpenenure napuuagibHOE JaBICHHUE a30Ta U 0011ee 1aBJICHIE CMECH.

Tema: «OcHOBHBIE KJIACCHI HEOPraHnvIeCKUuX CcoeTUHEHMIN»

1

10.

Kakue OnHapHbIe COSTUHEHUS HA3BIBAIOT OKCUIAMU? Y KaXUTE BO3ZMOKHBIE CITOCOOBI X
[OJy4YECHUS.

Ha gem ocHoBaHa kaccu@uKaius OKCHIOB Ha: ) HECOJIeoOpasyrolue u coieodpa3yromnme; 0)
KHUCJIOTHBIE, OCHOBHBIC ¥ ITPOSBJISIOIINE KUCIOTHO-OCHOBHYIO TBOMCTBEHHOCTh? Kakue
peaKIMK XapaKTePHBI JJIs1 OKCUIOB KaX IO U3 ITUX TPYIII?

[TpuBeauTe MPUMEPBI OKCUI0B, KOTOPBIE IIPU B3aUMOJICHCTBHH C BOJIOW 00pa3yIoT JiBe
kucnoTel. Kak B3aummoeictBytot ¢ pactBopom Ca(OH)2 okcuant N2Os, N2O3z u NO,?

B uem nposBiseTcs KUCIOTHAS IPUPOIA TEX OKCUIOB, KOTOPBIE C BOAON HEMOCPEACTBEHHO HE
B3aUMOJCHCTBYIOT?
HazoBute 0CHOBHBIE OKCUIBI, HETIOCPEACTBEHHO B3aUMOAEHCTBYOIME ¢ BoAgou. Hanumure

YPaBHEHHUsI COOTBETCTBYIOIUX PEAKLUN.

Kakue no xapakrepy okcuabl 00pa3yloT HEMETAJIJIbl U METAJUIbI B Pa3HBIX CTEIIEHSIX
okucnenus? [lokaxure 310 Ha mpuMepe okcuioB xpoma CrO, Cr203, CrO:s.

Y Kakoro u3 JIByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpakeHHI cuiibHee: FeO mm FeoO3; SnO
wi SnO2; ZnO mwm CdO; SnO unu PO; BbO mim Ca0; As2O3 nnn BioO3?

B kaknx ClIy4dasx IBa OKCHJa MOI'yT BSaHMOHeﬁCTBOBaTB ApYyT C APYIroM U KaKne COCAUHCHUA
IIPH 3TOM 00pa3yrTcs?

Kaxue okcupl 1 Ha KAKOM OCHOBaHUU MOTYT OBITh OTHECEHBI TaKXke U K KJlaccy comei?
[IpuBenuTe COOTBETCTBYIOLIUE TPUMEPBI.

dopmysiaMH KaKUX COJIel MOXKET ObITh () OpMaIbHO BBIPaXKEH COCTaB TAKUX MUHEPAJIOB, KaK
IIMAHENN, TAyCMaHWUT, MarHeTuT? K KakoMyKI1accy clieyeT OTHECTH 3TH COCTUHEHHS?

Tema: «CTpoe}me aToMma. HepI/IOJII/l‘-leCKI/Iﬁ 3aKOH U mepuoaAnIeCKass CHCTeMa XUMHIECCKHUX JIEMCHTOB

JI.A. MenaeneeBa»

1
2.

Urto Ha3BIBAIOT MPUHIUIIOM HEONPEACICHHOCTH U COOTHOIIICHHEM HEOTIPEIeIIEHHOCTH ?
[TprMeHNMO JI TIOHSTHE TPAeKTOPUH JIBMYKEHUS K MEUKpodacTHiaMm? UeM 3To ornpeaenseTcs u
KaKo€ MOHSTHE €ro 3aMeHsIeT?

HeomnpeieneHHOCTH B CKOPOCTH nekTpona paBHa 108 cm/c. HaiinuTe cooTBeTCTBYONTYIO
HEOIPEICIIEHHOCTh B MOJIOKEHUH JIEKTPOHA.

Uto Ha3bIBaroT 3HEeprueit nonnzannun? Kakas BenurHa UMEET C HEMl OIMHAKOBOE YHCIIOBOE
3Ha4yeHue? B kakux eMHUIIAX OHU U3MEPSIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOXKHBIX HOHM3ALMOHHBIX MOTEHIIUAJIOB [yl JaHHOTO aToMa 1 4To
ABJISICTCA IPUYMHOMN YBEIWYEeHUs UX 3HaueHul B paay: 11<l2<ls...?

Kak 3aBucHT BemMurHa HOHU3AIIMOHHOTO TTOTEHIIMAIA OT 3HAYCHHUS JIUTSI DJIEKTPOHA TTIABHOTO
KBAHTOBOT'O YMCJIa M YEM 3Ta 3aBUCUMOCTh 00yCIIOBIeHa?

Yo Ha3bIBAIOT CPOACTBOM aTOMa K AJIEKTPOHY? JIJIsl KaKuX 3JIEMEHTOB 3Ta BETMYMHA UMEET



HauOoIbIIEe MOJ0KUTEIbHOE 3HAUYCHHUE U AJId KaKUX OTPUIATCIIbHOC 3HaueHne? Kakme SKCIICPUMCHTAJIBHBIC
AAHHBIC YKA3bIBAIOT HA HCBO3MOXKHOCTh CYIICCTBOBAHUA MHOT'0O3apAJHBIX ITPOCTBIX HOHOB?

8.

9.

10.

Kakoii BEIBOJ MOXKHO clieJIaTh O CBOMCTBAX 3JIEMEHTA 110 3HAUYEHUIO JJI HEr0 HOHU3AI[MOHHOTO
[IOTEHLIMAaJIa U CPOJCTBA K DJIEKTPOHY?

Uto Ha3bIBaIOT a0COMIOTHOM U OTHOCUTENBLHOM AJIEKTPOOTpULIaTeIbHOCTRI0? Kak o 3HaYeHHI0
3TOM BEJIMYUHBI MOXKHO, CYJIUTh O HAIIPABJICHUU CMEIICHUS JIEKTPOHHON TUIOTHOCTH IIPU
oOpa3zoBaHuM CBsI3e?

UTo Ha3bIBAIOT CTEIICHBIO OKUCIICHUS 3JIEMEHTA U YeMy paBHA UX 00Ias cyMMa B MOJIEKYJIe U

none?

Tema: «XuMHu4eckasi CBA3b»

L

10.

Honnas cease.
11.

2

MooxeT Ju JyTHA CBSI3U OBITh PABHOM CyMME PajIyCOB JBYX aTOMOB, KOTOPBIE €¢ 00pa3yroT?
[Tokaxxute n 00BSICHUTE Ha MpuMepe MoJiekyJbl Hp, 3Has, yto r/H/=0,0531M, a d/H-
H/=0,074umMm.

Boruucnure snepruto ¢ -cs3u C-C, ecnu crangapTHas Teriora oopasoBanus C-H u3
ra3o00pa3HbIX yriaepoja u Bojgoposa paBHa -2815 xJ/mMomb, a seprust o-csizu C-H pasna -
411,3 x]I>x/Monb.

Oueprus aucconuarnyu HJ pasua 298,4 kJ>x/mMoab. MoxHO 1 pas3nioxuTh HI Ha aiemMeHThI
npu 061yueHnn ynbTpaduoneTossiM ceetoM A = 2-1071% M? Kakyro sHepruro Hazo
3aTPaTUTh, 4TOOBI Pa3nokuth 5-10° r HI?

[Touemy MakcuMaIbHasE KOBAIEHTHOCTH Gochopa MOXKET ObITh PABHOI IATH, a Y a30Ta TAKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax teopuu BC 00bsicHUTB, TOUeMy y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €¢ 3HAYCHHUS Pa3IUIatoTCcs Ha 27

JIns KaKuX 57IeMEeHTOB, IMEIONINX dIeKTPOHHbIE KOH(GHTypaIy BHEIIHETO cJI0s aToma 352 p?
4s? p*, 5s? p°, 6S! p° xapakTepHbI epeMeHHas YSTHAS U IepeMeHHAs HeuSTHAS BaIEHTHOCTE?

Ha ocHoBanuu pa3HOCTH 3JIEKTPOOTPUIIATETLHOCTH aTOMOB JIEMEHTOB YKAXKHUTE, KaK
HM3MEHSIETCS CTeNeHb HOHHOCTH cBs13H B coeaunenusx HF, HCI, HBr, HJ?

Paccuuraiite 3(1)(1)CKTI/IBHLIC 3apsAAbl aTOMOB BOAOPOAA U XJI0pa, o6pa3y}om1/1x KOBAJICHTHYTO

TIONSPHYIO CBA3b, €CIH Wxen MOTeKy sl HC1 pasen 3,4-10°° Ki'm, a gymna csasu H- C1 pasna
1,271010 w.

Kak MOXXHO O6’L$ICHI/ITB, YTO aMMHUaAK 1 TpI/I(I)TOpI/IL[ a30Ta, UMCHOIIHUE OAUHAKOBYIO ITH-
paMuganbHY0 (OPMY U COJIepIKAIINE ATOMBI AJIEMEHTOB C IPUMEPHO OJIMHAKOBBIM Pa3TUIHEM
B DJICKTPOOTPUIATCIIBHOCTHU, CYIIIECCTBCHHO PA3JIMYAIOTCs IO BEJIMYNHE JUIIOJIbHBIX MOMCHTOB!
i (NH3) = 0,49 » 102° Ki-m, p(NF3)=0,07-10"%° K- m?

Kak corsnacoBaTh Manyio HONSPHOCTH cBA3K B Monekyste CO (1 = 3,33 107! Kiam) co
3HaynTeNbHBIM pazimareM B D0 C u O D0(C)=2,5; 30(0) =3,5.

Temmepatypa mnasnenust CaC12=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 am, Cd—0,09
HM. OOBSACHUTH pa3inyie TeMIepaTyp MIaBICHHUS.

ITpu mepexoe ot CSF k CSJ Temmnieparypa miiaBIeHUs KPUCTAUIOB YMeHbITaeTcss. OOBICHUTH
HaOJTI01aeMbIii X0O/1 U3MEHEHHSI TEMIIePaTyPhl IIJIaBICHHS.



13

14

15

16.

17.

18

OOBscHUTD HEeyCTOWYMBOCTD ruapokcuaoB Menu (1) u cepedpa (1).

OOBSCHHUTD C IO3HUIINHI MPEICTABICHUH O TOISIPU3AIIH HOHOB MEHBIYIO ycToiunBocTh AUCI3
B cpaBHeHnH ¢ AuCl.

K2COz maButes mpu 890°C 6e3 paznokenusi, AgoCO3 paznaraercs ysxe mpu 220°C.
OOGBSCHUTH YKa3aHHOE Pa3IHyKe.

BaCl2 B BogHBIX pacTBOpax mucconuupyet mosnHocTbio, a HYCl moutn He aucconuupyer.
OOBsicHUTE 3TO pa3Iuyue B CBOWCTBAX COJICH.

UYto Ha3BIBAIOT JOMOIHUTEIBHBIM MOJIAPH3AIMOHHBIM 3 dekTom? OOBACHUTD, KaK €T0
Hanuuue B coequnenusx Hg?* nenaer oxcun HgO menee ycroituusbiM, uem okcun ZnO, He-
CMOTps Ha OOJIbLINI pasinyc MOHA PTYTH.

Kakoe coenmnnenue repmudecku 6oiee ycroiunBo: a) PbCOzu CaCOs, 6) HgCls u PbCly, B)
FeClsu NiCls, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3u SrCO:s.

Tema: «3HepreTmca U HANIPABJCHHOCTb XUMHUYECCKHUX IPOLECCOB>

1
2.

10.

Kakoii 3aK0H sIBIISIETCS OCHOBHBIM 3aKOHOM TepMoxuMuu? Jaliteero hopMyIupoBKY.
Ilepeuncinre cnencTBus, BRITEKArOIMKE U3 3akoHa ['ecca. [l kKakux onpeneneHuil OHu
HCIOJIb3YIOTCSA B TEPMOXMMHUYECKUX pacueTax?

Kakoii pyHKIueH coCTOSIHUS XapaKTepu3yeTcsi TeHICHIINS CHCTEMBbI K JOCTHKEHHIO TaK
Ha3bIBAEMOT'0 BEPOSATHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJlbHas Oecropsi-
JOYHOCTb pacIpeesieHus] 4acTHIL?

Kak n3mensiercs SHTpONUS CUCTEMBI C TOBBILIEHUEM TEMIIEPATYPbl, B PEAKIUIX CHHTE3a U
pasnoxeHus BeuecTn?

Kak Bnusier Ha SHTpOINHUIO cUCTEMBI 00pa30BaHUE ra3000pa3HBIX IPOIYKTOB?

Kaknmu o1HOBpeMEHHO JeHCTBYIOIUME (haKTOpaMU ONpeAeseTCs HalpaBJIeHHOCTb
XUMHUYECKOTO TMporecca’?

UYro HazbiBatoT sHepruen I'm6o6ca? Kakum obpaszom n3amenenue 3toit BenuuuHsl (AG)
YKa3bIBAa€T Ha TEPMOAMHAMMYECKYIO BO3MOKHOCTh MJIM HEBO3MOKHOCTH CAMOIIPOU3BOJIBHOTO
nporekanus npouecca? Kakoe sHauenue AG onpeenser paBHOBECHOE COCTOSIHUE CUCTEMBI?

[Ipu xakom cootHomenuu AH u TAS: a) cucrema HaXOQUTCSI B paBHOBECHUH, 0) XUMUYECKUN
IIPOLIECC HAIMPABJIEH B CTOPOHY SK30TEPMHUUECKOM WIIA SHAOTEPMUUYECKON peakiun?

DOHTaNbIUMHBIM WM SHTPONUMHBIM (DAKTOPOM ONpEIeNIIeTCs HalpaBiIeHHEe XUMHUECKUX
peakuil Npyu 04eHb HU3KUX TEMIIepaTypax”?
Bo03M0XHO 111 caMONIPON3BOJIBHOE TPOTEKAHUE MPSIMOM PEAKIIUH, €CIIA IIPH TOJIOKUTEITBHOM

3HadeHuu AS: a) AH>0, 6) |AH>|TAS|?

Tema: «CkopocTh XMMHYECKHX peaknuil. XHMHYECKOe PABHOBECHE»

1

Peakmmst unet mo ypasaenuio 4NHsz +50,=4NO+6H>0. Kak n3aMeHHTCS CKOPOCTh PEaKIIHH,
€CITU YBEJIIMYHTD JaBlieHHe B 2 pa3za?
Peakuus mexnay Bemectsamu A u B Belpaxaercs ypaBHeHueM 2A+B=2C. HavanpHas

KOHIIeHTpanus BeniecTBa A pasHa 0,3 Moinb/m, a BemectBa B — 0,5 mons/n. KoncTanTa ckopo-



¢t peakuuy pasHa 0,8 1%/Mons>mun™t. PaccuuraiiTe HaYaIbHYIO CKOPOCTH HPAMOM PEaKIMK U CKOPOCT 110

HMCTEYECHUH HEKOTOPOT'0 BPEMEHH, KOT[a KOHIIEHTpaIus BeniecTBa A ymeHsbIinaercs Ha 0,1 MoJb.

3. Pasznoxenune N2O Ha IIOBEPXHOCTHU 30J10Ta PH BHICOKMX TEMIIEPATYPAX MPOTEKAET 110
ypasrenuo: 2N20=2N2+0; KoncTaHTa CKOpocTH JaHHOM peakuuy pasHa 5-10 n/Monsmun
npu 1173 K. Hauanenas konnenTpanus N2O 3,2 Monb/n. Onpenennure CKOpoCcTh PEakiiuy Ipu
3aJJaHHOW TeMIIepaType B HA4aIbHBI MOMEHT U B TOT MOMEHT, Korja paznoxurces 25 % N2O.
4. Peaxuus uger no ypasuenuro 2NO-+02=2NO,. HauanbHble KOHLEHTPALMU PEArUPYIOLINX
BemectB ObuH (MoJB/11): C(NO)=0,8; C(O2) =0,6. Kak n3MeHUTCS CKOPOCTh PEAKIIUH, €CITH
KOHIIEHTPAIIUIO KHCIIOPO/1a yBEIUIUTH 10 0,9 MOJIB/JI, a KOHIIEHTPAIIHIO0 OKCHIa a3oTa 10 1,2
MOJIb/n?
5. PaccumTaiiTe KOHCTAHTY CKOPOCTH PEAKIINHU TIEPBOTO MOPSIKA, YUUTHIBASA, 9TO 32 25 MUH
peaxius mpoxoauT Ha 25 %, T. e. mpopearnpoBalia YeTBepTas 4acTh BEIIECTB.
6. KomcraHta cKOpoCTH peaKiuy mepBoro mopsiaka pasna 2,5-10° ¢t. Kakoe konuaecto
OCTaHeTCsl HenmpopearupoBasimuM yepe3 10 4 mocne Havana peakuun? HavanpHas KOHIIEHTpa- 1us paBHa |
MOJIB/II.

7. Ckombko BpeMeHH HEOOXOIMMO [T MPOXOKAeHHS Ha 60 % peaKIuy BTOPOTO TOPSIKA, €CIH
Ipu TOM ke Temneparype 3a 20 MuH peakius nporekaeT Ha 30%? HayanbHble KOHIIEHTPALMA UCXOIHBIX
BEIIECTB OJMHAKOBBI U PaBHBI 2 MOJIB/JI.

8. TIpu 393 K peaxius 3axanumBaercs 3a 18 MuH. Uepes CKOIBKO BPEMEHHM 3Ta PEaKIUs
3axkoHunTCs npu 453 K, ecu TemnepatypHbIi KO3QGUIIMEHT CKOPOCTH peaKIuu paBeH 37

9. Onpenenute TeMnepaTypHbIii KO3OMHUIMEHT CKOPOCTH PEAKIIMH, SCITH P TTOHIKCHHH
TEMIIEpATypbl, Ha 45° peakuus 3aMeUIHIIach B 25 pas.

10. KoncTaHTHI CKOpOCTH peaKIuy TepBoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHBI

2:10%2 1 0,38 c. KakoBsI TemmepaTypHbIi K0d(MUIIHEHT CKOPOCTH 3TOH PEaKIUU ¥ KOHCTAHTA CKOPOCTH JTOi
peakuuu npu temrepatype 303 K?

Tema: «PacTtBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALTUMN
1. Kakwue BemecTBa Ha3bIBAIOT AJICKTPOIUTaMuU? UeM OTIIMYaI0TCsI UX BOJIHBIE PACTBOPHI OT

pacTBOPOB HEANEKTPOIUTOB?

2. Yto Ha3BIBaIOT M30TOHWYECKUM K03 durenTom i? Kakos ero pusndeckuii CMbICT 1 METOIbI
IKCTIEPUMEHTANBHOTO onpeneneHus? OT Kakux (paKTOpOB 3aBUCST 3HAUCHHS 17

3. Kakwuie BeTMUMHBI SBIISIOTCS KOJTUYECTBEHHON XapaKTEPUCTHKON TpoIiecca dJIeKTPOITH-
THYeCKOU nuccounanuun? Jlaite ux onpeaenenus. Kakyro u3 HuUX U moueMy Ha3bIBarOT
ITOCTOSITHHOM BEJIMYNHOM ?

4. Ha kaxue rpynmsl yCJIOBHO JIEJST JIEKTPOJIUTHI IO BETMYHUHE CTEIIEHU UX JUCCOLUAIUN?
[IpuBenuTe mpuMeEpsI MIPEACTABUTENEH STUX TPYIIIL.

5. BeimazeT 1 ocaoK MpH CaMBaHUK HachlmeHHBIX pacTBOopoB: SrClo u CaSO4; CaClo u SrSO4?

6. B kakoit mocienoBaTeIbHOCTH JIOJDKHBI BBIIAAATh OCAIKH, €CJIU K PACTBOPaM, COACPIKaITUM



nonsr: 1) Ca®*, Ba?*, Sr** u 2) CI', I', Br’, mocteneHHo pu6aBnaTh: k mepsomy pactBop Na2SO4, a ko

BTOpOoMy pacTBop AgNO3?

7.

10.

Kakas u3 aByx coneit Oomnbliie pacTBopruMa U Bo cKoJIbKO pa3: CaSO4umu BaSO4, BaCO3 unm
SrCOg, Pblz umu PbCl2?

Kakwue u3 cosneit He moABepraroTCs TUAPOIIN3Y, U €CIIH MOABEPratoTCs, TO MO0 KAKOMY THILY:
K2S04, NazSe, BaS, RbNOs3, ZnCh, K2S03, KC103, HCOOK, NaC104, KBrO?

Jlnst kakoii conu pH pactBopa Oynet umeTh Oombiiee 3HaueHHe: NaNO3z niaun NaNOy,
CH3COOK nmu CH3COONH4, KCIO nin KC103?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(HATOB, CyIb()UTOB U CyIb(GUAOB MIETOUHBIX

METAJUIOB 10 MX CIIOCOOHOCTH K TUAPOIIHU3Y.

Tema: «OKHCIUTEIBHO-BOCCTAHOBHUTEIbHbIE PC€AKIUA U IJICKTPOXHMHYECCKHUE MTPOUECCHD>

1.

10.

[Tokaxxute yCIOBHOCTh TEPMUHOB «IIPUHUMACT» U «OTIAET» JIEKTPOHBI NP OTPEICTICHUN
(GYyHKIMH OKHCTHUTENS U BoccTaHOBUTENS. [loueMy Takasi yCIIOBHOCTh BOBMOKHA?

UTo Ha3BIBAIOT CONPSKEHHON OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON AP0l U CKOJIBKO MX
JOJKHO YYaCTBOBAaTh B OKMCIIUTEIbHO-BOCCTAHOBUTEIBHOU peakunu? Yemy COOTBETCTBYET
Kakgast u3 Hux?

UTo Ha3bIBAIOT OKHCIUTEIILHO-BOCCTAHOBUTEIHHBIMU KO3 uninenTamu? Kakue Metos
CYILIECTBYIOT JUIsl UX omnpenenaeHus? [lokaxxute CylHOCTh KaX10ro U OObSICHUTE, B KAKUX
ClIyyasix ¥ IOYeMy OJIMH U3 HUX MPEANOUYTUTENBHEE IPYTOro.

MeHSIOTCS MJTH OCTAIOTCS TTOCTOSIHHBIMU 3apsiJl U aTOMHBIA COCTaB MOHOB, YYaCTBYIOIIUX B
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peaklusax? Bo3MoxkHO 1 mpeBpalleHre MpocToro HOHAB
OKCOaHMOH WJIM 00paTHBIH mporiecc?

Ecnu kucnora, B3siTast B M30bITKE, y4aCTBYET B pEAKIIMU KaK OKMCIUTEIb WM BOCCTAHOBUTENb,
TO COBIAJAET JIH ISl Hee KO (DULIMEHT B MOJIEKYJIIPHOM YPaBHEHUU PEAKIUH C
OKHUCIIUTEIHHO-BOCCTAHOBUTENBbHBIM? Pa3z0epure 3TH ciiydyan Ha MprUMepax B3auMOJICHCTBUS:

MEIH C pa36aBJ'IeHH01>i a30THOH KHCHOTOﬁ, COJISTHOM KMCJIOTBI C AUXPOMATOM KaJluA.

OObscHUTE IPUUKHY PE3KOTO Pa3InYMs OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB JBYX
MetauioB 1 rpynnel [IC, Haxoadmmxcst B S-M neproe.

[TokaxwuTte BIusHUE Cpebl HA MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIINi Ha
pUMepe N3MEHEHUs! OKUCIUTENbHON €eMKOCTH MTEpPMaHraHaT - HOHa.

Kaxkumu xucnotamu MOXKHO MOJIb30BAThCS AJIsl CO3aHUSI CPEIbI TP TPOBEICHUH Red-Ox
peakimii? [Touemy ¢ 3TOM 1ENIbIO MPUMEHSIOT OOBIYHO pa30aBIEHHYIO CEPHYIO KHCIOTY?
CriocoOCTByeT N1 KHCIas Cpefia: a) OKUCICHUIO KaTHOHOB 10 OKCOAHHOHOB; 0) OKHC-

JUTEIHLHOMY JIEHCTBUIO OKCOAHMOHOB?

Kakne oKHCIuTenbHO-BOCCTAHOBHUTEIIFHBIE CHCTEMBI Ha3bIBAIOT TeTepo- U romMoreHHeIME ? UTO
SABIIACTCA HpH‘II/IHOﬁ BO3HUMKHOBCHHA CKadKa IMOTCHIHMAJIa B CUCTEMax MEpBOIro THma? VYnaercs

JIX SKCIICPUMCHTAJIBHO ONPEACTIUTE €ro a0COJIIOTHOE 3HA4YCHHUEC, OTHOCUTCIIBHOC 3HaueHue?



Inexkmponus. Kopposus memannoe.

11.
12.

13.

14.

15.

16.

17.

N3 kakux mporieccoB ciiaraetcst O0IIasi peakius IEKTPOXUMUYECKOTO Pa3IoKEeHHsI BelecTBa?
Uem oTaugaeTcs 3JIEKTPOIU3 BOJHBIX PACTBOPOB AJICKTPOJIUTOB OT JEKTPOJIN3A X
pacriaBoB? Kakue HOHBI 1 MOJICKYJIBI, HAXOSIINECS B BOJAHBIX pacTBOpax COJIEH MOTYT BOC-
CTaHABJIMBATHCS HAa KATOJI€ M OKUCIIATHCSA Ha aHoAe? HanmumuTe ypaBHEHHS COOTBETCTBYIOIIUX
peaKuuid.

[Tpu KaKUX YCIOBUSAX U U3 KAKUX COJICH, BOZMOXKHO, MOTYYUTh C TOMOIIIBIO SJIEKTPOJIN3a
OJIHOBPEMEHHO IIIeJI0Yb M KHCIIOTY?

Jlaiite hopmyaupoBKy 3akoHOB Dapajiest 1 UX MaTEMaTHYECKHUE BhIpaKEHUs. UTO Ha3bIBAIOT
yuciom Papanes F? UeMy paBHa 3Ta BEITM4MHA B KYJIOHaX U ammep-dacax?

[Tpu snextponuze pactBopoB AgNO3, CuSOs, BiCls, Haxongumxcs B mociea0BaTeIbHO
COEIMHEHHBIX AJIEKTPOIIU3Epax, BBIICIUIOCH 5,41 cepedpa. Haiinure Maccy BbIICTMBIINXCS
IIPH 5TOM M€Y ¥ BUCMYTA.

OauHAKOBO JIM OTHOIIICHUE K KOPPO3UHU TEXHUYECKOT'O M XUMHYECKH YUCTOTO MeTaya? Yem
BBI3BIBACTCSI KOPPO3HUs OOBIYHOM cTamn?

Kakwue cymecTByIOT CIOCOOBI 3alTUTHI METAJUIOB OT KOppo3un? KpaTko u310KUTE CYyITHOCTh

KaXXJa0ro u3 HUx.

Tema: «KoMmmiiekcHbIe coeTHHEHU

1
2.

Kaxue coenHeHHs MO>)KHO OTHECTH K KOMIUIEKCHBIM?

ITonp3ysch MOJI0KEHUAMU KOOPAUHALIMOHHON Teopuu BepHepa naiite onpeneneHus
CJICAYIOLIMM MOHATHAM: a) KOMILIEKCO0Opa3oBartesb, 0) JUraHabl, B) KOOPJMHALMOHHOE YHCIIO
KOMILIEKCO00pa3oBares, I') BHYTPEHHSS U BHEIIHSIS cpepa KOMIUIEKca.

Kak onpenenstorcs 3aps KOMIIEKCHOTO MOHA U CTENIEHb OKUCIICHHUS
KOMILIEKCOOOpa3oBaTesi?

Kakas cBsi3p MeX/1y CTPOEHHEM aTOMOB 3JIEMEHTOB U UX CLIOCOOHOCTBIO K

KOMHHCKCOO6pa3OBaHI/IIO? HpI/IBeI[I/ITe IMPUMCPLI TUITUIHBIX KOMHHCKCOO6pa3OBaTeHeﬁ.

[IpuBeauTe npuMepsl TUIIMYHBIX TUTaHA0B. Kakue nuranabl Ha3pIBalOTCS MOHOJEHTATHBIMU U
KaKue MOJIUIEHTaTHBIMU?

Kaxoe BnusiHuE 10KHO OKa3bIBaTh Ha 3HAUEHHE KOOPAMHALIMOHHOTO YKCIa YBETUUECHHE
panuyca ¥ 3apsiaa: a) KOMIuIeKcooOpazoBarteds, 0) auranioB? Kakum cOOTHOIIEHUEM IBYX
CHJI, IEMCTBYIOIINX MEX/y IEHTPAJIIbHBIM aTOMOM U JIMTaHJaMH U MEXJly CAMHUMH JIUTaHJIaMH,

OTpeIeAeTCs KOOPIUHAIIMOHHOE YUCIIO0?

HpI/IBCIlI/ITe MMPUMCEPbI KOMITIJICKCHBIX COeﬂHHCHHﬁI
C KOMIIJICKCHBIM aHHMOHOM,

C KOMIIJICKCHBIM KaTHUOHOM,

SABJIIIOINUXCSA HEOJICKTPOJIUTAMU.

JlaiiTe M Ha3BaHUE.



8. JlaiiTe ompeneneHne v MPUBEAUTE IPUMEPHI OCHOBHBIX TUIIOB KOMIUIEKCHBIX COCTUHEHUH.

9. VkaxwuTte OCHOBHBIC BUJIbI U30MEPUN KOMIUICKCHBIX coequHeHMA. [IpuBeanTe mpuMepsi.

10. Kak ¢ mo3unuii MeTo/ia BaJICHTHBIX CBSI3ei 00BACHUTH OOpPa30BaHUE CBA3CH MEXKIY
KOMIUIeKcooOpa3zoBareneM U iuragaamu? Kakue opOuTaiv eHTpaibHOIO aToMa MOTYT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pa3zoBaHuu cBsizeil? Uem 310 omnpenensercs?

11. CocraBbTe KoOpauHAIMOHHBIE (hopmydsl crneayromux coeauHeHuit: 2NH4Cl-PtCls, KoC204

.CUC204, KCI-AuCls, 2Ca(CN)2 -Fe(CN)z, (NHa)4Fe(SO4)..

Ilpumepnutit Komnaekm 3a0anuil 0711 KOHMPOALHBLIX padom no oucyunaune «(Xumusny

Tema: «OCHOBHBbIE NOHATHS U 3aKOHbI XUMHHU. OCHOBHbBIE KJIACCHI HEOPTrAaHUYECKHUX COeIMHEHM D)

Bapuant Nel
1. Omnpenennure YSKBUBAJICHTHI 2JIGMEHTOB B BX okcuaax: Rb,O, MgO, Cr203,S0s.
2. Ir HexkoToporo Metaia coeaunsiercs ¢ 8,89r opoma u ¢ 1,78r cepsl. Haiinure 3kBUBaJI€HTHBIE MACChI

Opoma u Me, 3Has, 4TO SKBUBaJICHTHAs Macca cepbl 16,0r/MoJIb.

3. Harmmmnre ypaBHeHUs peakuuii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXeEMeE:
SiOz+C Ca HCI 02 Ca3(P0O4)2
Cas(P04), 1200°C¢ A t°C B - C -D -E
s
4, Hanummre rpadguueckue dopmMyinbl coeuHeHnid u aaite ux Hazpanus: H2O2, SNO2, H3P Oy,
H25203, (CuOH)2CO3, NaH2ASOa.
5. Kaxkoii 00beM KHcIoposa ciaenyeT 106aBuTh K 1M° Bo3myxa (21% O2), uToOBI coliepikaHie B HeM
KHCIIOpO/1a TOBBICKIIOCH 10 25%.
6. Omnpenenure GopMyTy OAHOTO U3 KPUCTAIUIOTHIPATOB Cylib(paTa HATPHUS, €CIIU €T0 Macca Mpu
TTOJTHOM 00€3BOKMBAHUH YMEHbIUIach Ha 47%.
7. Hanummmre hopMyIisl cosieid, COOTBETCTBYIONINX CIIEAYIOMMM ABOWHBIM okcuaam: Pb2Osu PbzOs.
Hazosure ux.
BapuanT Ne2
1. Onpenenute s3KBUBaNIeHTHBIE Macchl coeaunenuii: Fe203, KH2PO4, Cr(OH)3, H2SiOs.
2. Omnpenenurte Maccy cepbl, 00pa3yIolIeics Mpu B3auMOICHCTBUU CEPOBOOPO]1a KOTNIECTBOM

BemiecTBa 3kBuBasieHTa 0,01Momnb ¢ n30BITKOM KOHIIeHTpHpoBaHHOH HNO3

3. HanuinuTe ypaBHEHMs PeakiMii, COOTBETCTBYIONIMX CIEIYIOMIEN CXEME:
Fe2(SO4)z—P X1—P FeClo—P Xo—P Fes0s €4—Xz—P Fex(S0a)3
4. CocrasbTe (GOPMYIIBI (SMITUPUYECKHE TpadUUECKUE) BCEX BOZMOKHBIX COJIEH 00pa30BaHHbIX

TUAPOKCHUJIOM MAarHus ¥ XpOMOBOW KHCIIOTOM. JlaiiTe Ha3BaHMS COJISIM.

5.

K 50m1 cmecu B 2-x okcuaax yriepoaa qodaswmim 100Mi1 kucmopoa u mooKrian. B pesynbrare
peakmun o0 00beM ra3zoB ymenbimics Ha 10%. Bee 00beMbI Ta30B H3MEPSIIHCH TIPU
OJIMHAKOBBIX ycioBusAX. Onpenenure 00bEMHBIH COCTaB UCXOIHBIN CMECH.

[Tpu TepmudeckoM pasznoxeHun okcuaa mapranuna (1V), Bzsaroro maccoit 0,43 5r, Beiaenuics
KHCJIOPOJT ¥ 00pa3oBajics Apyroi okcu Mmaprania Mmaccoi 0,382r. Kakoa ¢opmyna atoro okcuna?



7. Uto Ha3bIBAIOT SKBUBAJIECHTOM BemiecTBa? [Ipn kakom yCIIOBUM SKBUBAJIICHT UACHTUYEH CAaMO
JacTHIIE BelecTBa?

Tema: «Ctpoenue atoma. Illepuoanyeckuii 3aKoH U MePUOAUYECKAS CUCTEMA XUMH- YeCKHX 3JIEMEHTOB
JI.A. MenaeseeBa»

Bapuant Nel
1. UYto Ha3bIBAIOT IPUHILIMIIOM HEONPEAEIEHHOCTH U COOTHOIIEHUEM HEOPEIEIIEHHOCTH.
2. Jlst crkontbkux AO cymma n+1=8? EcTb 11 Takue opOUTaIu y 3J€MEHTOBIIEPHUOIUUECKON

cucTeMbl? ATOMBI, KaKUX 3JIEMEHTOB HMEIOT HauOoJIbIliee 3HaYeHHE CyMMbI N+1?
3. Hanmmmre snextponno-rpaduueckue dopmynst: Cr, Cl+°, Te?, Th.

4, Harnumure smekTponHbie popMyIibl ere HeOTKPHITHIX deMeHTOB Nel108, Nel 13 u ykakure, kakoe
MECTO OHH 3alMYT B IEPHOIUYECKON CHCTEME.

5. CKOpoCTh JBMXXKEHUS 3JIEKTPOHA 110 TIEPBO OOPOBCKOI opbuTe paBHa 2187 km/c. Ecim
MOTPEITHOCTh B ONPEAETICHUH CKOPOCTH paBHa | KM/C, TO Kakoil OyJIeT pH ATOM MOTPEIIHOCTh B
ornpezeneHuu KoopanHatel? CpaBHUTE €€ CO 3HAUEHUEM pajiiyca OpOUTHI.

6. ITosicauTe IMPpHUYUHY pa3IM4yud B BEJIMYMHAX HOHHBIX PAANYCOB I U303JICKTPOHHBIX HOHOB;

1,33(F); 1,36(0%): 0,98(Na*); 0,74(Mg?"); 0,57(AI**)

7. OO0BsicHUTE 0c000 HU3KYIO YCTOMYMBOCTh COEIMHEHUN P-371eMeHTOB 6-niepuoja B Boicieil C.O.
Bapuant Ne2
1. [IpMeHMMO J11 IOHATHE TPACKTOPUU ABMXKEHUS K MUKpoudacTuiam? YeM 3To onpeensiercs U Kakoe

MOHSTHE €TO 3aMEHSIET?

2. VYKakuTe 3HaueHHEe KBAHTOBBIX YHCEN JIJIsl BHEITHUX 2JIEKTPOHOB B aTOMAaX AJIEMEHTOB C
nopsIKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanummre >1ekTpoHHO-rpaduueckue Gpopmynst: Pd, Zr*?, S2,
4. Ha ocHOBaHUM y4eHHs O CTPOCHUHU aToMa OOBSICHUTE, I0YEMY YHEPreTUUECKUH -

IOYPOBEHBBKIIIOYAET OAHY OpOHUTaNb, P-IIOAYPOBEHB - TPH, d-1I0IyPOBEHb - IATh U f- MOYpPOBEHb -
CeMb. YKaXUTE MaX YMCIIO 3JIEKTPOHOB Ha 3THX MOAYPOBHSX.

5. Yemy paBHa Je6poiieBcKast JITMHA BOTHBI dIEKTPOHA, ABHKYIIETOCS CO CKOPOCTHIO: a) 6-108 m/c; 6)
2187 xm/c?
6. DOHeprusi MOHU3aIUK NP MOCIIE0BATEILHOM OTPBIBE AJIEKTPOHA OT aToMOB M( cocTaBiisieT:

E1=733, E2=1447 u E3=7718 x/[x/mMonb. Uem 00BsICHUTH pe3koe Bo3pacTanue Ez?

7. Kakyro cTpykTypy 10J7KE€H MMeTh BOCBMOM tepro? I10BTOpsIET 1M OH MONHOCTBIO CEAbMOU
nepuoa?

Tema: «Xumnueckasi cBsi3b» Bapuant Nel
1. Uem 00BICHUTH HEBO3MOKHOCTH 00pa3oBanus 100% MOHHOI CBS3U U YeMy PUMEPHO paBHA OIS

KOBAJICHTHOCTH B Hau0OoJIee NMOHHBIX 6I/IHapHBIX COG)II/IHCHI/ISIX?

2. Y cTaHOBUTE IPOCTPAHCTBEHHYIO CTPYKTYpPY CIEAYIOLIMX MOJIEKYJ U HOHOB, ONIPEEIINB



opOuTaIN EHTPATLHOTO aTomMa U ux Tyl ruopuausamuu: NF3, NO2", PHs, PO 3 4

3. Kak nomkHbI MEHATHCS 3HaYeHHE MOMEHTOB JTunojel MoJekya B psay: a) CIF-BrF-1F; 6) NHs- PHs-
AsH3?
4, [Tonspu3yemMocTh Kakoro u3 HOHOB OoJbIe: F umu Br, S?% wmm Te?, Cl" wim I'? O6bsicHuTe
MIPUYNHY.
5. Trn. s NaF=997°C, MgF,=1398°C, AlF3=1040°C, SiF4=-90°C, PF5=-94°C, SFs=-56°C.

OOBsicHuTh HaOIIOMaEMY10 3aBUCUMOCTh. OOBsICHUTH pe3koe pazimuune T, AlFsu SiF4 cunras, uto
IIOJIAPHOCTD CBSA3M paBHOMEpHO yMmeHbInaercs oT NaF k SFe.

6. YeM 00BACHUTE 3HAYNTEIBHO OoJiee Beicokre Tul. v TK. BOJIBI U INIABUKOBOM KUCJIOTEI I10
CPaBHEHUIO C TEMU, KOTOPbIE JOJIKHBI COOTBETCTBOBATH UX MOJIAPHBIM Maccam?

7. DREeKTpUYECKU MOMEHT AUMOJSA MoJeKybl HoS paBen

0,31:10%°Ku-m, a H2Se-0,08-02°Ki-m. Onpenenure, Kak OTHOCATCS JAJIMHBI UIIOIEH 00EHX MOJIEKYIL.
Bapuant Ne2
1. [ToueMy npu HaJIMYMK OJHOM CBS3M MEXAY aTOMaMHU OHA MOKET ObITh TOJIBKO O-CBA3bI0? IIpu Kakux
YCIIOBUSIX 00pazyeTcs m- U O-CBA3U?

2. CkoJbko cBsi3eii y aroMa cepsl B Motiekyie SO2Clz, y yrnepoaa B monekyse COCly; kak 3to
COrJlacyeTcsl ¢ TUIIOM ruOpuan3anuu?

3. Kaxkas monekyia moxer cymectBoBath 1 mouemy? CIF3, FCls, Brls, IBrs.

4, Kax n3mensercs MOJISIPU3YIOIICC JEUCTBHUE HOHOB S-2JIEMEHTOB BTOpOﬁ T'pyHIibl OT Mg Kk Bau
mo4YeMy 5TO NPHUBOJUT K ITOBBIIICHUIO TepMquCKOﬁ yCTOI\/’I‘-II/IBOCTI/I ux Kap6OHaTOB B TOH Xe
HOCJ'IGI[OB&TCJ'ILHOCTI/I?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTEe IPUIHHBI H3MEHEHHS 3TOM
BEJTUYHHEI.

6. Kakoe coenunenue 6omee Tepmuuecku yctoiunBo? PbCO3 miu CaCOs; PbCls wmu PbBra.
7. PaccuuTaiite 3¢ppextuBHbIi paguyc nona Na B kpucramie NaF, eciau KOHCTaHTapelIeTKH ero paBHa
2,31:10"1° v, pamuyc nona F~ pasen 1,33:10710 m.

Tema: «CKOpOCTh XUMHYECKHUX peaKnuil. XuMHYecKoe paBHOBecHe. JHEPreTHKa U
HANPABJIECHHOCTh XUMHUYECKHX MPOLIECCOB)

Bapuant Nel
1. Jluxpomat aMMOHHUS TPH HArPEBAHUH PA3JIaraeTcs 10 PeaKIIUu:
(NHa4)2Cr207(1)=N21(1) +4H20(T) +Cr203(T) AH° x p =-503 x/[x

CKOJIbKO 3HEPTUHU BBIICTHIOCH MPU PA3JI0KEHUH HEKOTOPOH MOPLUHU AUXpoMaTa aMMO- HUs, €CJIM Macca
TBEpAOTro octaTka Ha 10r MeHbIIIE MacChl UCXOHOTO BEIIECTBA.
2. Ouranenus oopazoanus H2O2(T) u3 mpocTsix BemiecTB paBHa - 136,1 k/[x/Monb, SHTaNbNNSA

JMCCOIMALIMH Ta3000pa3HbIX BOAOPOAA U KUCIOPOJIa COOTBETCTBEHHO paBHbI 432, 490 kJ[/MOJIb.
Brruncnure 3nepruto cas3zu O-H B nepokcuzie Bonopoza, NpuHAB 3Hepruto cBsizu O-O paBHOM -
138,07 xIx/MO1b.

3. Ompenenure AH208 1 AU cuctemsr: 4NH3(T) + 302(T) = 2N2(T) +6H20(%)

4. [Tpu Temneparype 100°C ckopocTb 01HOM peakiuu B 2 paza O0IbIIe CKOPOCTH BTOPOH.



TemnepatypHbIii K03pGUIIMEHT CKOPOCTH MIEPBOM PEAKIIMK PaBEH - 2, BTOpoil - 4. [Ipu kakou
TEMIIEpPaType CKOPOCTH 00EHX PEeaKIINii BBIDABHUBAIOTCS?

5.

Kak n3meHuTCs naBiieHHe B cUCTEMeE epBoHavyanbHo coaepxamieit HBr u Oz, ecnmu K MOMEHTY
HactyrmieHus pasHoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Br2(r)  mpopearuposaio 10% ucxogHoro
KOJIMYECTBA KUCIIOPO/Ia, a paBHOBECHbIE KoHIIeHTpanuu [HBr]=0,6 moms/i1; [02]=0,36 Mob/n?

0. Bo ckopko pas3 CI€Ay€ECT YBECIINYUTh KOHICHTPpAIWIO BEIICCTBA B2 B cucreme:

2A2( 1) + Ba(r) = 2A:B(1)

UtoOBI Mpu yMEHBIIIEHUH KOHIICHTPAIIMU BellecTBa A2 B 4 pa3a CKOPOCTb MPSMOM Peak- 1My He U3MEHUIIACh?

a)

7. Jns nekotopoit peakiuu AG°>0. Kakue n3npuBeeHHbIX YTBEPAKIACHUN MPABUIIbHBI:

Kk >1; 0) k<l; B) B paBHOBECHOI CMeCH MPe0OIIaTatoT MPOAYKTHl PEAKIINH; ') B

PaBHOBECHOM cMecH Npeo0IalatoT UCXOAHbIE BELECTBa?
Bapuant Ne2

1.

ITpu BoccTanoBnennu 80r okcuaa xene3a(3) amroMuarem Boiaenutcs 426,3 k/x rerna. [pu
cropanuu 5,4 T METAJUTMYECKOTO afoMuHus Beienutcs 167,3 kJx terna. Ha ocHoBanuu stux
JAHHBIX, UCIIOJIb3Ys 3aKOH ['ecca, BRIYMCINTE SHepreTudeckuit a3Qdext npu odpazoBanuu 1 Moab
okcupa xenesa(3).

AH®o6p MgO(x) 1 CO2(T) cooTBeTcTBeHHO paBHa- 601,8 1 -393,5 kJ[/Moinb. Temtora pa3inoxeHus
MgCosna MgO u CO2 IH=100,7 x>x/Mo1nb. Mcrionb3ys 3TH TaHHbIE, HAHAUTE TEIUIOTY
obpazoBanust MgCO3 U3 2JIeMEHTOB.

Beraucnuth TemMmepaTypHbId KOAPGHUITUEHT CKOPOCTH PEAKIINH, €CITH KOHCTAaHTa CKOPOCTH €€ IPU
100°C cocrapmser 6-107, a mpu 150°C -7,2:1072.

Jlnist Toro uToOb! yBeIMUUTh B 216 1 256 pa3 ckopocTh peakuuu cuHTe3a NHs, BO CKOJIBKO pa3 Hazlo
HIOBBICHTH B IIEPBOM Cllydae KoHIeHTpanuio Hz, a Bo BTopom nasnenne? Kak M3MEHUTCS cKOPOCTh
peakuuu npy yBenudeHuu nasieHus 10 paz?

6. Cucrema C(rpadur) +CO2(t) = 2CO(r) AH® =172,5 x I

Haxonutcs B paBHOBecHH. YKazaTh: a) Kak u3MeHUTcs cojepxkanue CO B cucTeMe NpU MOBBILIEHUH t U TIPH
Heu3MeHHOM pAasiieHnu? C yBelarueHueM JaBlIeHUs PU HEM3MEHHOU Temmneparype? 0) M3MeHurtcs nu K p npu
MOBBIIIEHUH 001IEero JaBieHus U HeuaMeHHol t? [Tpu yBenuuenun t? I[Ipu BBeZieHnn B cucTteMy Karaiausaropa?
OtBeT 000CHOBATE.

7. Xumudeckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

VYcTaHOBUTH TIPH CIEAYIOMUX KOHIEHTpanusx: (A) = 6Mons/n, (B) = 2mons/n, (C) = 4mons/n, (J1) = 3momns/m.
B paBHOBecHyt0 cucteMy no0aBuin 4 MoIb/1 BelecTBa B. Bbl- 4HCITUTh HOBbIE PABHOBECHBIE KOHIIEHTPAILIUU
BEIIIECTB.

Tema: «PacTBopsbl. Teopusi 3s1ekTposiuTHYECKOH qrcconuanun» Bapuant Nel

1.

PactBop conepxut 0,1mons CaClz u 0,1momab AICI3 B 21 pactBopa. KakoBa MonsipHast
kourentpanus uona Cl” B pactBope?

pH 1-:10° H pacTBopa c1a60ro 0JHOKHCIOTHOTO OCHOBaHHS paBeH 9. BEIdmcanTe KOHCTaHTY
JMCCOLMALIUU OCHOBAHMS.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUM, B KAKOM U3 PACTBOPOB JABYX COJIEW paBHOW KOH-



uentpauuu pH Gonbiie unn menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH N3MEHEHUS

KHUCJIOTHO-OCHOBHBIX CBOUCTB 3J1eKTponuToB: K2Se n KoTe; NasPOs u NazHPO4.

4. Haiinure ctenens ruaponu3a cojield u 3HaueHue pH 11 ux pacTBOPOB KOHIIEHTPAITUH

0.1momnw/m: NH4Br, KCIO, HCOONa.
5. ITPAg2Cr207, ipu 25°C pauo 2-107 . Bemagaer 1 ocanok Ag2CroO7 Ipy cMeliBaHuz

paBHbIX 006eMoB 0,051 pactBopoB AgNO3 u K2Cr,07? Crenens ucconnanyy 5TUX 37€KTPOIUTOB paBHA

90%.

6.

Brrunciuts a u (H+) B 0,3M pactBope ykcycHoit kuciaoTsl (K=1,8-107). Kakue 3Hauenus
MPUMYT TH BEIMYUHBI 11ociie 1obaBienus K 11 pacrBopa kuciotsl 0,2moie CH3COONa?
Koaddunment akrusaoctu nonos f(CH3COO") =0,7.

Cpasuutb pactBopumoctb PbClo u Pblz, Be(OH)2 u Ca(OH),. OTtBeT 0060CHYHTE HCXOIs U3
MOJIIPU3AIMOHHBIX MTPEICTABICHUH.

Bapuant Ne2

1.

PactBop comepsxkut 0,1mois - sxBuBanentoB (NH4)3POs B 200Mi1 pacTBopa. KakoBa MossipHas
KoHLeHTpauus nonos NHa" B pactBope?

2. Boruncnute pH 0,001H pacTBOpa cepHOM KUCIOTHI.

VYka3zarb, He MPOU3BO/IS BHIYMCICHHH, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOM KOH-
ueHTpauuu pH Oonbie nian Menbuie. OTBET 000CHYHTE UCXO/S U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3j1ekTpoiuToB: NaHCO3 u NaxClO3; NaClosu NaClIO.

Kakne BemnuuHBI SIBISAIOTCA KOJIMYECTBEHHON XapaKTEPUCTUKON MPOLECCA HIIEKTPOIN - THYECKOU
nucconuanuu? Jlaiite ux onpenenenue. Kakyro u3 HUX ¥ MOYEMY Ha3bIBAIOT IOCTOSTHHOM
BEJTMYUHOMN?

Haiinure crenens ruaponu3a NalOz u NalO B pactBopax xonuentparuu 0,1moins/n. U3
MOJTyYE€HHBIX JAHHBIX CAeNaiTe BHIBOJ O CPABHUTEIBHON CHIIE KHCIIOT, 00pPa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10"1 ; Kn(HIO)=2.3-10"1,

Brmanaer mu BaSO4 nipu 1o0aBieHnu pacTBopa cepHoi KucaoTel 00bemMoM 100mi npu
koHueHtpanuu 0,2mMomb/71. K pactBopy BaCl, Toro ke 06beMa, eciiu MoJisipHast KOHIICHTPAIIHsI
SKBUBAJIEHTA 3TOT0 pacTBopa pasHa 0,2mMonb/1.? ByneT nmu no6aBieHHOE KOJTMYECTBO CEPHON KUCTOTHI
SKBUBAJICHTHBIM HJIA U30BITOYHBIM?

Cxonbko Momb NH4Cl cnesryer no6asuts k 11 0,1M pactopa NH4OH(K=1,8-10"°) 151 TOTO, 9T06EI
koHrenrpamus nonos OH™ crana uncienno pasua Kn? Yenosruo npumem f(NH4")=1.

Tema: «OKHCINTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH U YJIEKTPOXUMHYECKHe npoueccb» Bapuant Nel

1. 3aKOHUYUTH COCTABJICHHE YPAaBHEHUS PEaKUU U M0A00paTh KOAPUIIUEHTHI IPOCTEHIIUM

criocoooM: SO2+H3AsO4+H20—H3ASOs+...

2.

Hanummre ypaBHeHHs peakuii U oao0parh KOG OUIMEHTHI SJIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S2,08+H20—HMnO4+...; H2O2+CaOCl—

3. CocTaBHTh B MONEKYISIpHOI (hopme ypasHaerue peakim: [Fe(CN)s]® +H20,—[Fe(CN)6]4+0;

YeMy paBHA MOJISIpHAsI Macca SKBUBAJICHTA ITEPMaHTaHAaTa KISl KaK OKHCIHTEIS, €CITH 3TO
BEIIIECTBO B MPOIIECCE PEAKITMU BOCCTaHABIMBAETCA: a) 10 cyibdara mapranna (I1) 6) mo nmokcuaa



Maprasiia B) 1o manranara kaiaus KoMnOg?

5. Byner nu paboTath rabBaHHUYECKUI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyxeHHbIX B 1 u 0,11 pactBopsl KOH mipu 25°C, ecnu kaxyimas CTEIeHb TUCCOIUAIMA PAaCTBOPOB
KOH cootBetctBenHo paBubl 77 u 91%7?

6. T"anpBannuYeCcKU 2JI€EMEHT

(-)2Cr/2Cr3+ | H2SO04 | (Pb) 3H2/6H* (+)
oOpa3oBaBIIelics IpU KOPPO3UU XPOMa, OMAsSHHOTO CO CBHHIIOM, J1aeT TOK cuioi 6A. Kakas macca xpoma
OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPO/A BBIICTHUTCS 32 55¢ pabOThI 3TOTO 3JIeMeHTa?
Bapuant Ne2
1. 3aKOHUYUTH COCTABJICHHE YPABHEHUS PEAKIUU U M0A00paTh KOAPUIUEHTHI MPOCTEHIIINM

criocoooMm: HoSO4+KI+KCIO3—KCl+lp...

2. Hanumwure ypaBHEHUS peakiuii u 1mogo0path K03()PUIHEHTHI 3JIEKTPOHHO-HOHHBIM METOJIOM:
H2S04+H2S+KMnO4—S+...; HNOs+FeS,—

3. CoctaBuTth B MOJieKyJIsipHOU (hopme ypaBHeHUE peakuuu: NoHa+ 12— No+I.

4, Kakyro maccy anmoMuHusg MOKHO OKHCIUTH ¢ momotsio 0,11 0,251 K2Cr,07 no peakiuu
Al+K2Cr207+H2S04— Al2(S04)3+Cr2(S04)3+K2S04+H-0.

5. D/1C ranpBanuueckoi e (-)Ag/AgNO3 0,0051 /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPALIUIO AIEKTPOJIUTA IPU TOIOKUTEITHHOM
3NEKTpoe, eciiv KodhUIIMEeHThl aKTUBHOCTH HOHA cepebpa B pacTBopax AgNO3 mpu OTpUIIATEIILHOM
Y TIOJIOKUTETBHOM 3J1eKkTpoie paBubl 0,945 u 0,750.

6. [Ipu paboTe raabBaHUYECKOIO 3JIEMEHTA

(-) 4A1/4A1 | H20, O2| (Cr) 120H/6H0, 302 (+)

00pa30BaBIIEroCs MPU KOPPO3HUH ATIOMUHUS, KOTOPBIN HAXOAUTCS B KOHTAKTE ¢ XpoMoM, 3a I1muH 20c ero
paboThl Ha XPOMOBOM KaTojie BoccTaHoBMIOCH 0,034 kucnoposa.

Omnpenenure, HACKOJIBLKO YMEHBIITMIIACH IIPU TOM Macca aIIOMUHUEBOTO JIEKTPO/a U YeMy paBHA CHJIa TOKa,
MPOTEKIIIETO M0 BHEITHEH IETH rajJbBaHMYECKOTO 2JIEMEHTA.

Tema: «KoMmieKcHBIE cOeTHHEHU

Bapuant Nel
1. Hassatb kommiekcubie coequnaenus: Ba[Cu(C204)2], [Co(NH3)2(en)(CI2)]Cl, [PtCI2][AuCla].

2. Hanucats popmynsi: a) Terpaitononnnat(lll) nunaus’); 6) xaopua OpoMareTpaaMMu-
HakBaxpoMma(Ill); B) TpHaMMHHXIOPOIUHUTPOKOOATIBT.

3. MoxHo mu ocaauth noubI Ni*+ n3 pactBopa K2[Ni(CN)4] o6semom 11 u C=0,1 moms/muTp,
comepsxantero 0,2 Mot KCN(a=80%), ecim 106aBuTh 10™*Moms cymbhuma ammonus? [Ipu kakoit MT
KOHIIEHTPAIIMH CyIb(hUIa AMMOHHNS HAYHET BhIMagaTh ocagok? (ITP(NiS)=2-1028),

4. Omnpenenute THIT THOPUIU3AIMH B CIIEAYIONIMX KOMIUIEKCAX, a TakK e U300pa3snuTe ux
reomerpruueckyro Gopmyiy: [AuCls] ; [PtCls] .Yemy paBHBI X MArHUTHBIE MOMEHTHI?

S. J171s ocaskeHus XJIOPUA-HOHOB, COCTABISIONINX BHEUTHIOW c(hepy KOMIUIEKCHOTO COeIMHEHUs, U3
100Mm7 0,02m pactBopa coequnenust CrCls-5SH20 nmotpebosaiocs 20mit

0,2Mm pactBopa AgNQO3. ITo pe3yapTaTaM 3TOT0 OIBITA COCTaBhTE KOOPAUHAIIMOHHYIO (DOPMYJITY COeTMHEHUS U
Ha30BHUTE €TO.



Bapuant Ne2
1. HasBats komiuiekcubie coequrenus: Naz[Zn(OH)4], [Ni(H20)6](NO3)2,[Co(En)3(NO3)s].

2. Harmmcars ¢popmyinsl: a) ammunnentanuanodeppat(Il) mvarpus; 0) auruapokcorerpa- XJI0porIaTHHAT
(IV) ammoHwusL.

3. K 0,2m NiSO4 no6aBunu paBHslii 06eM 2M NHs, Beraucauts [Ni]?+, eclii cUMTaTh UTO B pacTBOpE
obpasyercst kommnekcHslit ol [Ni(NH3)s]?+.

4. B xommexcax [Co(NO2)e]* 1 [Ni(CNS)e]* muransl 061a1ar0T CHIBHBIM 11051eM. COCTaBbTe
JHEPTEeTHYECKYIO cXxeMy oOpa3oBanms cBsi3elt (Meroa BC) B 3TUX KOMITIEKCAX U YKAKUTE MATHUTHBIC
CBOMCTBA KOMILJIEKCOB.

5. Onpenenute KoopanHauuoHHoe uncio (x): [Fe'Fx] *2;[Fe!'Clx] *2),

Kpumepuu oyenku omeema cmyoenma npu blnOAHEHUN KOHMPOIbHOU PAOOnbL

Ouenka TpeGoBanus K 3HAHUAM

OTIUYHO [PUBEICHbI MOJIHbIE TPAaBWIbHBIE pEIICHHs, OTBETHl T'PAMOTHO
ApPTryMEHTHUPOBAHbI

XOPOIIIO OITyTIIEHBl HE3HAYUTEIIBHBIE MTOTPEITHOCTH ITPH OTBETaX Ha BOMPOCHI,
apryMeHTanus Oblia He IOTHON

Y IOBJIETBOPUTEI B OTBETAaX Ha HEKOTOPbIE BOIIPOCHI IOMYIICHBI TPyOble OMMOKH, YacThb

BHO BBIBOJIOB HE apryMEHTHPOBAHA WM apTyMEHTHPOBaHA HEMPABUIBLHO

HEYIOBJICTBOPHT €bHO (0TBEeTHI Ha 50 u 6osee % BOIMPOCOB OIMTUOOYHBI, OOJBITMHCTBO

BHIBOJIOB HE apr'yMEHTUPOBAHbI UM apTyMEHTUPOBAHbI HEMTPABUIBHO

Ilpumepnuvie sapuanmel mecmogvix 3a0anuii

Tema: «OcHOBHbIC MOHATHS ¥ 3aKOHBI XMMHH. DKBHBAJIEHT)
Bapuant Ne 1
1. ®akTop PKBUBAJIEHTHOCTHU COJIU

1) 1/0cHOBHOCTH

2) 1/4nciio KaTHOHOB * BAJICHTHOCTHh KATHOHOB

3) 1/KHCIOTHOCTH

4)1/ducio aToMOB 3JIeMEeHTa * BAJIGHTHOCTH dJIEMEHTA

2. (DaKTOP OKBHUBAJICHTHOCTHU OCHOBAHUA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BAJICHTHOCTh KATHOHOB

3) 1/KuCIOTHOCTB

4) 1/uaucno aTOMOB dJIEMEHTa * BaJICHTHOCTH DJIEMEHTA

3. IInoTHOCTH rasa 1o rejuro paBHa 11, INIOTHOCTD Ira3a 110 HCOHY
1)2,2 2) 1,1 3) 20 4) 44

4. Tlpu cropaunnm 4*107° xr yrnepona uncio monexyn COz paBHO



1) 2*10%

1) 1/2, 112

Bapuant Ne 2
1

1) 18 mn

©© N>

2) 2*10% 3) 2*10% 4)2*10%
DOKBUBAJICHT UCXOIHBIX BEIIECTB B PEAKIIUH

H2C204 + Ca(0H), = CaC204+ H20

2)1, 1/2 3)1/2,1 41,1
Oo6mbewM (B 1), 3aHUMaeMblid 5,25 T azora mpu26°C u gasnenun 98,9 klla # ##

MaccoBble 1011 TaJIOT€HA B TAJIOTCHUIE METAJLIAa U KUCIOPOAA B €r0 OKCHUJIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. Ha3Banue ranorena # # #

Bbpom maccoii 0,4586 r BeiTecHsieT U3 pactBopa Kl fiox maccoii 0,7280 1, KOTOPBIA B3auMO-
neiictByet ¢ Metayuiom Maccoit 0,5935 r. MonsipHast Macca SKBHBaJICHTa METaJlIa B I/MOJIb

[unk pearupyeT ¢ u30bITKOM BoJbI B mienounoii cpeae (NaOH) ¢ o6pazoBanuem 5,6 i1 rasa
(H.y.). DKBUBAJIEHTHOE KOJMYECTBO BEIIECTBA [IMHKA B MOJIb

®DakTop IKBUBATICHTHOCTHU KHCIIOTHI
1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTH
3) 1/umciio aToMOB 3JIEMEHTa * BAaJIEHTHOCTH 3JICMEHTA
4) 1/uamcio KaTHOHOB * BaJEHTHOCTH KATHOHOB
®dakTop YKBUBAICHTHOCTH OKCHIA

1) 1/gucno KaTHOHOB * BaJICHTHOCTh KATHOHOB

2) 1/0CHOBHOCTH

3) 1/4mci0 aTOMOB 3JIeMeHTa * BaJIEHTHOCTD DJIEMEHTA

4) 1/KMCIOTHOCTH
Macca (B rpammax) 0,25 MOIb OKCHJIA IUTHS
1)5,752) 6,2 3)7,5 4)9,25
4: KonruecTBo BelecTBa (MoIib), coaepikarieecs B 37,6 r uutpata meau (11)
1)0,32)3,353)0,24) 5
OpauH MOJb BOJBI IPU H.Y. 3aHUMAaET 00beM

2) 118 n 3)22,4 14)22,4 Mn

[TnotHOCTH ra3za mo Bo3yxy paBHa 1,17, MmonekynsipHast Mmaccarasa
Macca (B rpamMMax) HaTpus B 35,1 r xyiopuja HaTpus paBHa
Ha neitrpanuzamuio 3 r Hs3AsO4 uzpacxonoanoch 2,366 1 KOH. OcHOBHOCT KHCIIOTHI
N3 48,15 r okcuaa MeTania MOXHO TTolyduTh 88,65 r ero HuTpara. MossipHas macca
HKBHBAJICHTA JIBYXBAJIECHTHOTO METaslia B T/MOJb

Tema: «OcHOBHBIE KJIACCHI HEOPTAaHMYECKHUX coeJuHeHHiD» BapuanT Nel

1. ®opmyna kpuctauioruapara cyib(ara HaTpHs, Macca KOTOPOTo Mpu 00e3BOKUBAHUT
yMeHbImiIach Ha 47%
1) Na2SO4 * 2HO  2) Na2SO4 * 7H20
3) Na2S04 * sH20 4) Na2SO4 * 6H.0
2. KapOonar kanus pearupyer B pacTBOpE ¢ BEIleCTBaMU Habopa

1) COz, SOz, H3PO4 2) CO, KOH, HC1

3) BaClp, HNO3, RbSO4 4) KHSO4, NaOH, SO3



3. OaHOBpPEeMEHHO HE MOTYT HaXOAMTCS B paCTBOPE BelleCcTBAa HAOOpa

1)Na2SOs u HC1 2) NaOH u H2SOq4
3) NaC1 u H2SOq4 4) NaOH u K2SO4

4, OI[HOBpeMeHHO B paCTBOPC MOTI'YT HAXOAUTCA HOHBI

1) Ni%*, K*, SO4%, I 2) Pb%*, S*, CH3COO; Ba**
3) NH4*, PO ¥, Ca®', F 4) A}%, Fe**, COs%, Br

5. YcTaHOBHTBH COOTBETCTBHUE MCXKIY BCIICCTBOM M CBOMCTBaAMH

1: a3oTHas kuciaoTa A: B3aUMOJIECHCTBUE C COJSIMH MeAM ¢ 00pa3oBaHMEM OcajKa 2: TUAPOKCHU
Hatpus b: B3aumojeiicTBue ¢ coisiMu Oapusi ¢ 0Opa3oBaHMEM OcajKa 3: COJsiHas Kuciora B:
B3aMMO/ICIICTBHE C CEPOM IPU HArpEeBaHUU

4: cynbdat amOMUHUS [': B3aumMoJIeliCTBUE C IMHKOM C 00pa30BaHKUEM BOJOPO/Ia

6. KommuectBo BO3MOKHBIX coseii o0pazoBanHbix HaS04 1 Al(OH)
1) 4 2)1 3) 2 4) 3 5) 5

Bapuant Ne 2

1. Tuapua oAHOBAJIEHTHOTO MeTaia cofaepuT 12,5% Bogopoaa mo macce.
1) cepebpo  2) marpuii  3) AMTHI 4)30110TO
2. JIMOKcHU yriiepoia MOKET pearnpoBarh ¢ BEIIeCTBAMU Habopa
1) CaO, (NH4)2C03 pactBop, HNO3 2) Na,C03 pactBop, Mg, C (kokc)
3) KOH, H2S04, pactop BaCl, 4) CuS04, NHs, NaOH
3. OJIHOBpPEMEHHO HE MOTYT HaXOJUTCS B PAaCTBOPE BellecTBa Habopa
1) BaClo u NaNOs  2) BaClou NaBr
3) Ba(N03)2 u KI 4) Ba(NO3z)2 u H2SO4
4. Kuciyro cojib MOXXHO MOJIYYUTh B BOJHOM Cpejie MpU B3aUMOICHCTBUH
1) LiOH u HBr 2)CsOH u P20s
3) Mg(0H)2 u HCOOH 4) AIOH)3 1 N2Os
5. OJIHOBpPEMEHHO B pacTBOPE MOTYT HaXOIUTCS HOHBI
1) Ba?*, Na*, F, CO*
2) Ag*, Ca®*, Br, NOs’
3) Zn** |NHs" , OH, I
4) Cu®*, AP*, CI, SO = 4

6. YcTaHOBUTH COOTBETCTBHE MCIKAY BCIICCTBOM U CIIOCOOOM €ro PacCIio3HaAHUA:

1) 1: yrmexucnblii ra3  A: BO3ropaHue TICIOLICH JTyINHBI

2) amMMuax b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) xucnopox B: nmomyTHEHNE N3BECTKOBOI1 BOABI

4) Bomopon I': n3MeHeHne OKpacKu BIaXHON MHIUKATOPHOM OyMaxKu

7. YCTaHOBUTH COOTBETCTBHE MCKAY BCUICCTBOM M CBOMCTBaMU:

1) a3orHas KuciIoTa A B3aUMOJCHCTBHUE C COISIMU ME/IM C 00pa30BaHKUEM O0CaIKa
2) ruapokcua Hatpus —b: B3amMoJeWcTBHE C CONIsIME Oapus ¢ 00pa30BaHUEM OCa/IKa
3) comsHas KHCIOTa B: B3aumopencTBre ¢ cepoi IpU HarpeBaHUU

4) cynbdar anromunus [': B3auMoaeiCcTBHE ¢ IIMHKOM ¢ 00pa30BaHHEM BOJOPOAA



8. B pe3synbTare crieayommxX NpeBpalieHn:

Si02+C cHCl 02 Ca3(P0O4)2
a



Ca3(PO4), — — X~ — X2 XX X5
oOpasyercst KOHEUHBIN POAYKT X5

1) Ca(HPOy); 2) CaHPO4 3) CaHPOs*2H,0 4) CasP,07

Tema: «Ctpoenue atoma. [lepuoguveckuii 3aKOH ¥ EPUOANYECKAS CHCTEMAa XUMUYECKHUX 3JIEMEHTOB
JI.A. MenaeneeBa»

BapuanTt Ne 1
1. WM3031eKTpOHHBIE ATOMBI U HOHBI

1) Fe?*, Co** 2)Co, Ni?* 3) Fe?*, Fe**  4) Co?*, Mn

2. DneKkTpoHHasl eMKOCTh f-TIoypOBHS
1)14 2)6 3)18 4)10

3. DHeprus CpoJICTBa K IEKTPOHY B IIEPHO/IC

1) He u3MeHsieTCsT  2) yMEHbIIAeTCsI
3) yBenuuuBaeTcs 4) ocTaroTcs MOCTOSTHHOM

4. PaszpenieHHbI HA00p KBAHTOBBIX YHCEJIEKTPOHA

Dn=3,1=00m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 AHn=3,1=2,m=3

5. Haumenpuuit paguyc uMeeT HOH
1) Cs 2) Ba?* 3) Te?4) I

6. Mogens aToma, co3nannas J.PesepdopromuassiBaercs

~

Hucno ypoBHEH y aToMa ONpeesiseTcs KBaHTOBBIM YHCIIOM

8. DHeprus OTpbIBa JIEKTPOHA OT aTOMA HA3bIBAETCS SHEPTUEH

9. Y CcTaHOBUTH COOTBETCTBHE MCKAY SJICKTPOHHBIMHA KOH(I)I/IpraHI/IHMI/I U XUMNYECCKHUMU YacC-
TULIAMHA
1: 1s%25?2p®3s23p? A:Na*
2: 15°2522p®3s23p°® B: N
3: 1s225%2p°® B: S%-
4: 1s?2s%2p° I: Al
10. Pacmionoxuth B HpaBHJ’ILHOﬁ MOCJICA0OBATCIIbHOCTH 3alTIOJIHCHU A SHCPICTUYCCKUX HOI[ypOBHCfI
B aTOMax
A:5s b:4d B:3d I':5p Hd:6s E:4p

Bapuant Ne 2
1. WM3031eKTpOHHBIE AaTOMBI 1 HOHBI

1) Fe?*, Co®* 2)Co, Ni?* 3) Fe?*, Fe3*  4) Co?*, Mn

2. Habop kBanTOBBIX uricen n = 3, 1 =1, s = +1/2 umeer



1)Si 2)Al 3)Cl 4SS 5P
3. OauHaKOBOE KOJIMYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba**, Mg?®*, Cd?* 2) Ba%+, I, Te>  3)Hg?,I,Sn  4) I, Cd*, Sn*
4. DnexkTpoHHasi EMKOCTb g -TIOJypPOBHs
1)6 2)14 3)10 4)18
5. OHeprus MOHM3ALUU BTPYIIIIE

1) He u3MeHsIeTCsT  2) yBEJIIMYMBACTCS

3) ymeHbIIaeTcs 4) ocTaroTcsi MOCTOSIHHOM
6. ATomHBIC OpOUTaNTU Aar0T cymmy n +1=9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s
7. Ywucio HecriapeHHbBIX 3JIEKTPOHOB B aTOME XPOMa B HEBO30YKIEHHOM COCTOSIHUU

8. Dueprus nonmzanuu atoma Ca (3B): 11=6,113; I2= 11,871, I13= 51, 21. TpeTss 3HEpTUs HO-
HHU3aLUHU PE3KO BO3PACTACT U3-3a OTPHIBA AIIEKTPOHA

9. Ywmcno Op6I/ITaJ'IeI71 Y aTtoMa OIIpeCACIsACTCA KBaHTOBBIM YHCJIOM

10. YcTaHOBUTH COOTBETCTBUE MCKAY SJICKTPOHHBIMHA KOH(bI/IpraI_II/IﬂMI/I U XUMHNYCCKHMHU Yac-

THLIAMUA
1) 1s%25%2p®3s23p%4s°3d° A F
2) 1s%2s22p83s23p%4s'3d° B: C
3) 1s22s22p® B: Fe'3
4) 1s22s°2p? I:Cr

Tema: «Xumudeckas cBsizb» BapuanT Ne 1
1. B psaay Bomopoaubix coenunenuii anementoB VI A rpymmsi: H20 - H® - H2SenonsiprocTs

cBs3u O - H

1

) yBEIUUYHBAETCS
2) He U3MEHsETCS
)
)

3) yMeHblIaeTcs
4) cHavaja yMEHbIIAETCs, IOTOM YBEIMYUBACTCS

2. Tonpko KOBaJIEHTHAS CBSA3b UMEET MECTO B COSAUHEHUHU C (bOpMy.TIOfI

1) Ba(OH)2 2) NHsNOs  3) H2SOq4 4) Li2COs
3. AToM yriieposa B BO36YXKICHHOM COCTOSHHH 00pa3yeT

1) YETBIPE KOBAJICHTHBIC CBA3H, 3d CUCT YCTHIPEX HECITIAPCHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 32 CUET JBYX HECMAPEHHBIX JJICKTPOHOB U HEMOCICHHOMN 3JICKTPOHHO
napsl

3) HH OIHOH, aTOM yIJIepo/ia B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKHX CBSI3CH HE
obpa3yer



4) nBe cBsI3M, 3a CYET JABYX HECHAPCHHBIX AJIEKTPOHOB

4. BemecTBO, KOTOPOE HE MOTYT 06PA30BBIBATH BOJOPOIHYIO CBA3b

1) H20 2) HF 3)HNs3 4) HI
5. sp® rubpuam3anus peanusyercs IONTHOCTHIO

1) SO, 2) CH4 3) SO3 4) C10

6. VcraHOBHTB COOTBETCTBHE MEXK Ty (PU3MUECKHMH CBOMCTBAMH M THIIAMH KPHCTATHUECKHX
pelIeToK

1: KOBKOCTh

2: HUA3Kasi TeMIlepaTrypa KUIEeHHs 3: BbICOKAsI
TBEPAOCTh

4: snexkTpuueckas MpoBOJUMOCTh pacTBOpa A: aTOMHast
b: meTtannuueckas B: nonnas

I': Mmonexynsapuas

Bapuant Ne 2

1. HaGop xBanToBBIX uncen n =3,1=1, s = +1/2 umeer
1) Si 2) Al 3)Cl 4)S 5P

2. O,Z[I/IHaKOBOG KOJIMYCCTBO JJICKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd?®*
2) Ba**, I, Te*
3) Hg?*, I, Sn**
4) I, Cd?*, Sn*

3. DneKTpoHHAs eMKOCTh g —TIOAYPOBHS
1) 6 2) 14 3) 10 4) 18

4. DHeprus MOHU3ALMH BPYIITIE
1) He uaMmeHsIeTCs

2) yBEIIMYMBACTCS

3) yMeHbImaeTcs

4) ocTaroTcs MOCTOSTHHON

5. YcTaHOBUTH COOTBETCTBHE MEXK/Y dJIEKTPOHHBIMH KOHPUTypallusiMU U XUMUYECKIUMH Yac-

TULIAMHA
1) 1s?25%2p®3s23p%4s°3d° A F
2) 1s%2s22p83s23p%4s13d° B:C
3) 1s%2s%2p°® B: Fe*3
4) 1s%2s%2p? I:Cr
6. PacnonoxuTh B paBUIBHOM MOCIEIOBATEIEHOCTH 3AII0OTHEHUS YHEPTeTHIECKUX TI0TyPOBHEH
B aTOMax

A: 6s b:7s B:6s TI:4f J:5f E:6d X:5d



Tema: «Xumuveckas CBA3b»
Bapuant Ne 1
1. B psany Bomopoanbix coenunenuii anementoB VI A rpymnms: H2O — HzS- HaSe nossiprocts

cBs3u O — H:
1) yBenuuuBaercs
2) He u3MeHIeTCs

YMEHBIIAETCS

N W
— — ~— ~—

CHa4aJla YMCHbIIACTC, TIOTOM YBCINYNBACTCA

2. Tonbko KOBaJGHTHAs CBA3b HMEET MECTO B COEMHEHNH C POPMYJIOit
1) Ba(OH)2 2) NHsNOs  3) H2SOq4 4) Li2COs3
3. AToM yriieposa B BO36YXKICHHOM COCTOSHHH 00pa3yer:

1) yeThIpe KOBAIICHTHBIE CBSI3H, 3a CYET YEThIPEX HECHAPCHHBIX HICKTPOHOB

2) TpH CBsI3H, 33 CYET BYX HECMAPEHHBIX HJIEKTPOHOB U HEMOCICHHOMN IEKTPOHHOM Taphl

3) HH OIHOH, aTOM yIJIepojia B HEBO30YKIEHHOM COCTOSHUHM XUMHUCCKHX CBSI3CH HE
obpasyer

4) nBe cBsi3M, 33 CUCT JBYX HECIAPEHHBIX AJICKTPOHOB

4. BeH_IeCTBO, KOTOPOC HC MOI'YT 06paSOBbIBaTB BOAOPOAHYIO CBA3b

)HO0  2)HF HHN;  4) HI
5. sp® rubpuam3anms peann3yercs MOITHOCTHIO

1) SO, 2)CHs  3)SOs  4)ClO°

6. VY CcTaHOBUTH COOTBETCTBHE MCXKOY (1)I/I3I/I‘~IGCKI/IMI/I CBOMCTBaMH U THIIAMH KPUCTATINIMICCKHUX

pEIIeTOK:

1: KOBKOCTh

2: HU3Kas TeMIiepaTypa KUIeHUs 3: BbICOKast
TBEPJIOCTh

4: sriekTpuyuecKas IPOBOJUMOCTh pacTBopa A: aToMHas
b: meTanmmuueckas B: nonnas

I': monekynsipHas

Bapuant Ne 2
1. BemecTBo ¢ HOHHO# CBSA3BIO UMEET HOPMYITY

1) KBr 2) SOs 3)CHs 4)HC1
2. ATtomHas KpUCTAJUINYCCKAsA pCHICTKA XapaKTCpHa AJIsd

1) amromuHus ¥ KapOUIa KPEMHHS

2) cepsl U Hoza

3) OKCHUIa erMHI/IfI nu XJ‘IOpI/IJIa KaJInusa
4) anmasa u 6opa

3. SP? rUOPUAN3AIMS PEeaNTH3yeTCs MOTHOCTBIO



1) SO2

2)SOs 3)CHs 4)CIO™  5)CIOy

4. YCTaHOBUTH COOTBETCTBHEC MCKAY BEIICCTBAMU U BUAAMU XHUMHYECKOH CBSI3U B HUX 1

BOJIb(pam A KOBaJIGHTHAas MOJIsIpHAs ajiMa3
ajaMas b: xoBaneHTHas HeMosIpHASE AMMHAK
aMHuaK B: metamnuueckas
IOBapeHHas COJIb I': nonnas
5. YcTaHOBHUTH COOTBETCTBHE MEX/TY BEIIECCTBAMHU M TUITAMH KPUCTAITMYECKUX PEIIETOK
YIJICKUCIIBIN Ta3 A: noHHas
KapOopyHI b: monexymnsipHas
HUKEIIb B: MmeTannuueckas

aueraTr HaTpus

AR

I": atomBas

6. YcTaHOBUTH COOTBETCTBHE MKy THOPHUIU3ANMEH 1 MOJICKYJIOH

sp® A: OF; B: SFs
sp? b: BFs I: SF4:
sp3d? E XeFs I BeCl:
spd
sp3d

p

Tembl: «IHepreTuka U HANPABJIEHHOCTh XMMHYECKHUX NPoueccoB», «KCKOPOCTh XUMHYECKUX PeaKIuil.
XuMHYeCKOe PABHOBECHE)
Bapuant Ne 1

1) 50°C

3) IOTIOTHUTETHFHOM BBEACHUU ZT
5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHLIEHTPALMY BEIIECTB

1) 0,036

1) 0,19

1.

Bo ckonbko pa3 yBenuuurest ckopocts peakiuu Ha(r) + 12(r) = 2HI(r) mpu yBennuenun nase-
Hus B 3 paza

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

ITpu tremneparype 90°C peakuus nporekaer 1 muH. [Ipu kakoif TeMneparype peaxius 3aKoH-
yures 3a 149 21MuH, eciy TeMrepatrypHblid KodQQHUIUEeHT paBeH 3

2) 40°C  3) 60°C 4) 150°C 5) 140°C
Xumuyeckoe paBHoBecHe peakiuu Zn(t) + 16HI(d = 812(r) +8H2S(d - Q cmectuTcs Bripaso
IPU TIOHWKEHUH

1) xonnentpanun HzS;  2) xonunentpanuu HI; 3) napnenns; 4) TemmepaTypel.

4. Xumuueckoe pasHoBecue peakunu Zr(t) + 2C12(r) = ZrCla(r) + Q cmemaercs BupaBo npu:

1) MOBBIIIEHHUH ABJICHHS 2) noBbimeHnH KoHIeHTparuu ZrCls
4) MOBBITIICHUHU TEMIIEPATYPHI

(momw/m) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. VicxoaHasi KOHIIEHTpaIys BemecTBa A
(Momb/1T) paBHA

2) 0,002 3) 0,024 4) 0,026 5) 0,030

6. U3 2 moms CO u 2 mons Cl2 06pa3zoBanock npu HekoTopoi Temnepatype 0,45 moas COCl 2.

Koncranta paBroBecust peakiuu CO + Cl2=COC1a(r)

2)0,09  3)0,12 4) 0,21



7. CranpaptHas Temnora oopasosanus MgO (k) u CO2 (1) cooTBeTcTBEHHO paBHa -601,8 u -
393,5 xJIxx/momnb. Ternora pasnoxernus MgCOsza MgO u CO2 AH = 100,7 xJ[>x/MoIb.
Tennora oopazoBanuss MgCOs3

1) -1096 kJIx/mMoib; 2) -1006 kJx/Moib; 3) -996 k/[x/Moiib; 4) -876 kJ[k/MOJIb.

8. TGHHOTa, KOTOpas norjiomacTcd Ui BbIACIIACTCS IIPU PA3JIOKCHHUU XUMHUYCCKOI'0 COCANHCHUS
KOJIMYeCcTBOM 1 MOJIb Ha IMPOCTBIC BEICCTBA HA3bIBACTCS

9. Ecmm cKOpOCTh MPAMOI PEaKIIMH paBHA CKOPOCTH 0OPaTHOH Peakiuy, TO HACTYIAeT XHMIIe-
CKOE

10. 3aBHCHUMOCTh CKOPOCTH p€aKIHH OT TEMIIECPATYPHhI OIIPCACIIACTCS IMIPaBUJIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yeenmuutcs ckopocts peakiun CaO(1) + CO2(r) = CaCOs3(T) nmpu yBenuueHun
naBJjeHus B 3 pasza

1) B9pa3 2) B8pa3 3)B6pa3 4)B3pasa 5)He U3MEHAECTCS.

2. Bo CKOJIBKO a3 YBEIHUHTCS CKOPOCT PEaKIHy NpH HarpeBanuu ot 75°C o 115°C, ecnu
TeMIepaTypHbIi KOA(PGHUIMEHT paBeH 2

1) B2pasza 2) B4pasa 3) B8pa3 4) meusmenurcs 5) B 16 pas.

3. HpI/I IMMOBBLIIICHUHN NABJICHUA XUMHUYCCKOC PABHOBCCHEC CMCIIACTCA BIIPABO

1) 2NO(r) + O2(r) = 2NOx(r)  2) C() + COx(r) = 2CO(r)
3) 2NF(r) + 3Hz(r)= 6HF(r) + Na(r) 4) CHa(r) + 4S(r) = CSa(r) + 2HS (1)

4. Xumunueckoe pasaosecue peakiuu 4FeSo(1) + 1102(r) = 8S02(r) + 2Fe203(t) +Q cMmecTuTcs
BIIPABO IPH

1) NOBBIIIEHUH JIABJICHUS  2) NOBBIIEHUU KOHLEHTpanuu SO

3) nonosHUTENNbHOM BBeAcHNH FerO3 4) NOTIOJTHUTETFHOM BBeieHUH FeS)
5. B romorennoii cucreme Ha(r) + I2(1) = 2HI(;) paBHOBECHBIE KOHIIEHTPALMH BEMIECTB (MOJIB/JT)
cocraBuiu: HI - 0,02; I2- 0,05; Hz - 0,03. McxoaHast KOHIIEHTpaIys BOJ0po1a (MOJIb/JT) paBHA

1) 0,04 2) 0,01 3)0,02 4)0,03 5)0,05
6. B romorennoii cucreme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIE KOHLICHTPALIUK BE-
mectB (Monb/n) coctaBmiu: HC1 - 0,85; O2- 0,44; Clz- 0,3. MicxonHas KOHIIEHTpAIUs KUCIIO-
pomaa (MoJib/JT) paBHA

1) 0,59 2)0,49 3)0,69 4)0,79 5)0,89
. TIpu cxuranuu rpaduta obpasosancs okcus yriaepona (1V) maccoit 8,86 r. Temmosoit s3dpdext
peakmuu AH = -79,2 xJ[x. Teruora o6pazoBanus CO2

1) -393,3 k/Ix/moab  2) -358,4 xJxx/mMomb 3) -335,5 kJ[x/monb 4) -326,4 kJ[/MOb

8. TeHHOTa, KOTOpasAa norjiomacTCs NI BBIACIIACTCSA IMTPU O6pa30BaHI/II/I XHUMHUYECCKOI0 COCIUMHCHUA
KOJIMYCCTBOM BCIICCTBA 1 MoJb U3 MPOCTHIX BCHICCTB IMPH 3aJIaHHBIX YCIIOBUAX
Ha3bIBACTCA




9. CMGH.[GHI/IC XUMHUYCCKOT'O paBHOBECHUSA OIIPCACIIACTCA MPUHITUIIOM

Mun

Tema: «PacTtBopbl. Teopusi 3s1ekTpoIuTHYECKOH nUcconuanun» Bapuanrt Ne 1
1. Cwmemanst 100 r 20%-no0r0 pactBopa u 50 r 32%-HOro pacTBopa HEKOTOPOTO BEIIECTBA.
KonueHTpanus nosy4eHHOro pacTBopa

1) 24 2)12  3)36 4)48

2. Jlnst nonyueHus 9%-HOro pactBopa CoJISIHON KUCIOTHI Hamo pactBoputhb 67,2 1 HCI B Boae
Maccon

1) 1,107 kr 2) 0,505 kr 3) 0,987 xr  4) 1,227 kr

3. Vpasuenuio 3Ag" + PO = AgPO £00TBETCTBYET B3aHMOICHCTBIE

1) AgNOz ¢ Na2POs  2) Ag20 ¢ H3POq
3) AgNO3 ¢ H3PO4 4) AgCl ¢ NazPO4

4, KucaoTHOCTh pacTBOpPOB coJieii ¢ OI{HHaKOBOﬁ MOJIHpHOﬁ KOHHCHTpaHHeﬁ YBCINYNBACTCS B
pAany

HHUTPAT KaJIUsl, CHJIMKAT KaJIUsl OPOMHEJT KaJbLusl, OpOMHU/L
AJIIOMHHUA XJIOPUJ KaJluA, (1)TOpI/II[ KaJinAa XJIOPUJ JIUTHA,
XJIOPUJT KaTHsI
5. Xnopun 6apust maccoit 41,6 T pactBopmiu B Boze. B momydennom pactBope coaepxkutcs 0,35
MOJIb XJIOpHI-UOHOB. CTereHb AUCCOLUALNH XJIOpHIa Oapust

1) 87,5% 2)175%  3)57,1%  4) 96%

6. Eciu koHLeHTpalus pacTBopa ruapokcua ammonus papHa 0,1M u Ky = 1,76*10°, 1o ero
CTETeHb HOHU3AINH (Oluon) COCTABUT

1) 1,3*107 2)1,5%*102  3)1,3*10%  4)1,5%10°

7. Ecnu konuenTpaims nonos Bogopoaa [H'] u anerar-uonos [CH3COO] 8 0,1M pactBope yk-
cycHoil kucnotsl paBHa 0,00132 Mob/11, TO €e KOHCTaHTa MOHU3AINH

1) 1,74*10° 2)1,76*10* 3) 1,78*10* 4)1,74*10*
8. Konnenrpauuio noHOB Bogopoaa B pactBope nipu pH = 4,32 paBHa
1) 4,78*10% 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

9. AKTHBHas KOHILIEHTpanus aHnoHOB aoH- B 0,01M pactBopa ruapokcuna kanuss KOH, yunrtsr-
Basi HOHHYIO CUJIy pacTBOpa paBHa

1) 9*10°3 2) 8*10°° 3) 7*10°® 4) 6*10°
10. KoncranTa runpoinusa, crenenb ruaponusa u pH 0,1M pactBopa conmu HCOONH4 (Ka(xuc)=
1,8*10*, Kn(ocu) = 1,76*107)

1) 3,16*10°%, 0,177 u 6,5 2) 4,76%10%, 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54 4) 5,75*10%°, 0,345 u 6,62



Bapuant Ne 2
1. K100 mu 96%-notii ceproii kucnotsl (p = 1,84r/mi) npubasuiu 400Mi1 BOJBI, MOTYYHIICS

pacTBOp MWIOTHOCTHIO 1,225 T/Mi1. MonsipHast KOHIIEHTpAIUs pacTBoOpa
1) 3,78 M 2) 2,21 M 3)2,57TM 4) 4,02 M

2. U3 400r 20%-Hor0 pacTBOpa MpH OXJIAKICHUN BRIAEIMIOCH 50 I pacTBOPEHHOTO BEIIECTBA.
MaccoBas 107151 BEIIECTBA B OCTABILIEMCS PACTBOPE

1) 8,6 % 2)63%  3)74% 4)9,5%

3. Vpasuenuio Fe®* + 30H" = Fe(OH)3 cooTBeTCTBYET B3aNMOIeHCTBHE

1) FeC13 ¢ KOH 2) Fe2(SO4)3 ¢ Ba(OH):
3) FeSO4 ¢ NaOH 4) Fe(OH)s c HC1

4. lllemo4HOCTH PACTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHON KOHIIEHTpAIIMEH yBEITMYUBACTCS B
pany

1) xkapOoHat HaTpus, oAU HATPUS  2) CyIb(UT Kamus, cynb(Gua HaTpus

3)HUTPUT HATpPUSL, HUTPAT HATPUS 4) xJI0puJ INTUS, XJIOPUJ AMMOHUS
5. KommuectBo oTpunarenbHbix HOHOB B 1201 10% pacTBOpa aMMOHMSI, €CITU CTENEHB JUCCO-
rauu conu pasHa 90%

1) 0,135 moub 2) 0,15 Mo 3) 0,167 moms 4) 1,67 MoJIb

6. Ecmu xonnentpanus azoructoi kuciotel HNO2 paBHa 0,12M u K = 6,9*10™, To cTemnens ee
HOHU3AIUA COCTABUT

1) 7,6%10°2 2) 8,6¥102 3)8,6*10° 4)7,6%10°

7. Ecnu koH1eHTpauus pactBopa rugpokcuga ammonus pasia 0,1M u K, = 1,76*10°°, T0 ero
CTENEeHb HOHU3AIMH (@uon) COCTABHT

1) 1,3*10° 2)1,5%102  3)1,3*10%  4)1,5%10°

8. Kowuuentpanus noHoB Bogopoaa [H'] 6%-Horo pacTBopa XJ10pOBOIOPOIHON KUCIOTHI (p =
1,028 r/mn) cocTaBiser

1) 1,69 2) 2)1,76 3) 1,78 4)1,65
9. AktuBHOCTH XJopuaA-uoHOB B 0,1 M pactBope xnopuna Hatpus NaCl paBHa

1) 7,58*10 2) 7,62*102 3)7,68*102  4) 7,54*10?
10. Crenens rugponusa u pH commm 6pomma ammonus NHsBua pH 0,011 pacteopa (K = 1,76*10°
)

1) 2,38*102 u 5,62 2) 4,52*102u 8,34 3)5,68 *102u 6,32 4) 3,54*1012 u 4,35
Tema: «OKHCIUTEIBHO-BOCCTAHOBUTE/IbHBIC PEAKIUH U JJIEKTPOXUMHYECKHe npoueccbd> Bapuanr Ne 1
1. Peaxuus qucnponopruyuOHUPOBAHUS



HNO2=HNOs+ NO + H20

KoMnO4 + H20 = KMnO4 + MnO4+ KOH NH4NO3 = N20O + H20
KCIO3= 02+ KCI

2. Peakuus BHYTpUMOJIEKYJISIPHOTO OKHCIICHUSI-BOCCTAHOBJICHHUS
1) AgNOz= Ag + NO2+0>
2) Ag20 =02+ Ag
3) K2S03=KyS04+K>S
4) NO2 + H20 = HNO3 + HNO>
3. Omnpenenure cymmy ko3 dunuenton B ypaBuenue peakuuu CaOClz + H20 + NaBr—
1)8 2) 7 3) 9 4) 10
4. YCTaHOBUTbH COOTBETCTBHE
1: mpoxykTel anekTposu3a paciiaBa CuCly A: CuuCl
2: npoaykThI AsekTposu3a pactBopa Cu(NO3)2 b: Cuu O2
3: mpoaykTel 3nekTposu3a pactBopa Ca(N0z)2 B: HouO>

I': Cau O2/1: Hou Cl2

5.

10.

Bapuant Ne 2
1.

B mporiecce anexrponusa pacrsopa NaCl, npu cusie Toka 5SA 3a 85 MuH Ha aHO/Ie BBIICTISCTCS
IPOAYKT 00bEMOM 71 (OKPYIJIMTh IO AECATHIX)

Jisa oxkucnenus B kucnoit cpeae 0,05 1 0,2 M NaNO2 notpebyetcs 0,25 1 pactBop KMnO4
o0beMoM 71 (OKPYTJIUTh IO COTHIX)

Ucxons u3 peakimu S02 + HCIO4 + H20 = HCI + H2SO4, tie 1 11 pactBopa comepxutes 10 T
HCIO4, nHopmansrHocth HCIO4 paBHa -MOJIb/J1 (OKPYTJIUTH JI0 1E€CATHIX)

3HaueHUE JIIEKTPOJAHOTO MOTEHIMANa Meu, norpyxernoi B 0,0005 1 pactBop Cu(N03)2
paBHO B (OKpYyIJIUTh 10 THICSIUHBIX)

Ecii KOHIIEHTpaIys HOHOB BOIOpo/ia B pacTBope 4,8% 107 Moib/11, TO MOTEHIHAI BOJOPOI-
HOTO 2JIEKTPOJIa paBeH B (OKpyrIuTh A0 THICSIUHBIX)

Ecnu B 0,51 pactBopa conepxutcs 0,0699 r FeClz r, To moTeHnman ;xeae3Horo 31eKTpoaa
paBeH B (okpyriuTh 10 THICSUHBIX)

Peakmus BHYTPUMOJICKYJIIAPHOT'O OKUCJICHUSA-BOCCTAHOBJICHU

1) KCIO3= 02 +KCl

2) NH4NO3z=N20 +H20

3) HNO2=HNOz+ NO +H-20

4) KaMnO4+ H20 = KMnO4+ MnO4s + KOH
PeaKHHﬂ AUCTIPpONTOPIIUOHUPOBAHUA

1) K2SO3=K2S04+ K2S  2) NO2 + H20 = HNO3 +HNO:?

3) AgNO; = Ag + NO, + O, 4) Ag20 = 02+ Ag



3. Omnpenenute cyMMy KO3 (PHUIIMEHTOB B ypaBHEHUE PEAKIHH

K2Cr207 + H2SO4 + Na2S03 —

1) 17 2) 18 3) 19 4) 20
4. YcTaHOBUTE COOTBETCTBUE
1: KMnO4 + Na;SO3 +H2S04 — A: MnSO4 + K2S04 + NapSO4+ H20
2: KMnO4 + Na2SOs3 + H,0 — b: MnO2+ KOH + NaxS04
3: KMnO4 + Na2SO3 +KOH — B: KoMnOg4+ NaxSO4+H20

I': MnSO4+ KOH + NaxSO4 + H20

5. B mporecce anekrponu3a pacmiasa NaCl, npu cumne Toka 2A 3a 45 MUH. Ha KaTo/€ BbIJIEISAET-
Cs MPOAYKT MAaCCOM I (OKpYTJIUTB IO COTBHIX)

6. B npouecce anexrponu3za pactBopa NaxSOa, ipu cusie Toka 2A 3a 2 4 Ha aHOJIE BIJIEIIAETCS
IPOAYKT 00bEMOM 71 (OKPYIJIUTh IO COTBIX)

7. Ecmu nuxpomar-uoH BoccTaHasiuBaercs 10 xpoma (I1I), To MonsipHast KOHIICHTpalus YKBU-
BajieHTa quxpomara kanus (o =10%; p = 1,071/mi) paBHa MOJIB/I.

(OKpYTIUTH 10 COTHIX)

8. s B3aumogpetrictus ¢ 0,25 monps K2Cr,07 tpebGyetcs 2 H pactBop HBro6semom
71 (OKpYTJIUTH JI0 COTHIX)

9. Eciiu KOHIEHTPAIU HOHOB BOJOPOJA B pacTBope 3,8%* 10 Momnb/11, To IOTEHIMAN BOLOPOI-
HOTO 2JIEKTPOJIa paBeH B (OKpyrIuTh A0 THICSIUHBIX)

10. Ecnu nmoTeHIMan BOJIOPOAHOTO AIIEKTPO/Ia paBeH - 236 MB, To akTHBHOCTh MOHOB BOJIOPO/Ia B
pacTBope paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM BUJIC)

Tema: «KommiiekcHblie coennnenus» Bapuant Ne
1
1. TlapamarHUTHBIN HU3KOCIMHOBBIA BHYTPHUOPOUTAIBHBIN

1) [Mn(NO2)e]* 2) [CoBre]* 3) [Fe(CO)a]**  4) [VClg]*
2. YCTaHOBUTH COOTBETCTBHE MEXTy Ha3BaHUEM U (OPMYJION KOMILIEKCHOMW COJIH

1: Ko[PtC1s]  2: [PtC13(NH3)3]Br 3: [COF3(H20)s] 4:[Co(NHs)s][CO(NO2)e]

A: Terpaxnoporuiatusar (1) kamms

b: 6pomu TppuammuHTpUHUTpOXIOoporiaTuHEI (1V) B:

TPUAKBATPUPTOPOKOOAIHT

I': rekcannTpoko6aibrat (1) rekcaammunkobasera (111 [1: muxnoporerpaammunnukens E: rexcannanodeppat(IT)
KaJIHst

3. YCcTaHOBUTH COOTBETCTBUE MEKIY GOPMYIION COeTMHEHHS M KOOPANHAIIMOHHBIM YHCIIOM

1: [FeFx] *2 A: 6
2: [Pt(N2H4)x]%* b: 4



3: [Pd(NH3)x]%* B:5

I:7
I:3
4, Ecmu pactBop comepxut 0,05 mons/m K2[Ag(CN)s] u 0,05 moms KCN, K, = 1*102, 1o
KOHIICHTPALIMsI HOHOB cepedpa B MOJIb/JI
5. Ecnu s KOMIUIEKCHOTO MOHA SHEprus pacuiernsienus pasHa 167,2 k/[x/Moib, TO OH MOTJI0-
IIaeT CBET C JUIMHOW BOJHBI B HM
6. Eciu npu geficTBiM pacTBOpa CEPHOI KUCIOTHI Bech Oapwii u3 pactopa Ba(CN)2*Cu(CNS):
ocakaaeTcs B BUJE cylbdara Oapusi, TO KOOpAMHAIIMOHHAS POpMYyJIa COJI
Bapuant Ne 2
1. TlapamarHUTHBIN BHICOKOCIIMHOBBIA BHYTPUOPOUTAJIbHBII
1) [VClg]* 2) [Fe(C0)4]** 3) [NiCls]* 4) [Pd(NH3)s]**
2. Y CTaHOBUTH COOTBETCTBUE MEXTy Ha3BaHUEM U (pOpMyII0l KOMIUIEKCHON comu 1:
K3[Fe(CN)s] A: rexcaranodeppar(Il) kamus
2: [Ni(NH3)4]Cl2 b: xnmopun rerpaammunaukesnsi(Il)
3: K2[SiFes] B: rexcadropocumukar (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEIH

J: muxnoporerpaammuuHuKens E: rexcarmmanodeppat(ll) kamms

3. YCTaHOBUTH COOTBETCTBUE MEXAY POPMYIIOi COETMHEHHS U KOOPIMHAITMOHHBIM YUCIIOM

[Ni(C0)x]° A: 4

[Co(CN)x] *®) B: 6
[Fe(CO)x]° B:5

.7
I:3

4. Ecmu pactBop comepxut 0,02 monbs/i1 Cd(NO3)2u 1 moas NHs, Ky = 2,75*%107, TO KOHIICH-
Tparys HOHOB KaJMHsI B MOJIB/JI

5. Ecnm makcuMyM MOTJIONIEHUS BUAMMOIO CBETA /71l KOMIUIEKCAa COOTBETCTBYET JUIMHE BOJIHBI
400 HM, TO HEprus paciierieHus B K>k/Moib

6. Ecnu nns ocaxxnenus xiopa u3 pactsopa Ha 1 mosb PtCl4*3NH3 (KUpt= 6) TpeGyercst 1 Moib
HUTpaTa cepedpa, ToO KOOpAWHAIIMOHHAS (hOpMYyJIa COSMHEHUS

I(pumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU Mecmoeblx 3a0anuil

Onenka TpeGoBanus Kk 3HAHUAM
O1ieHKa «OTIIMYHO» BBICTABIISIETCS CTYACHTY, €CIIH OH IITyOOKO U IPOYHO
OTJIMYHO OCBOMII IPOTPaMMHBIH MarepHa, UCYEPIIBIBAIOIIIE,
MOCJICAOBATENBHO, YETKO U JIOTHYECKH CTPOWHO €ro M3JIaraeT, yMeeT TeCHO




YBSI3BIBATh TEOPHIO C TPAKTUKOM, CBOOOTHO CHPABIIAETCS C 3aauamMH,
BOIpOCaMM ¥ JPYTMMHU BHUJAMU TNPUMEHEHHS 3HaHUH, @pUYEeM He
3aTPYJHSETCS C OTBETOM IIpM BMJIOM3MEHEHUM 3aJaHuii, IpaBUIbHO
00OCHOBBIBAET MPUHATOE PEIICHHUE.

XOPOLIIO

OI_IGHKa «XOpOoHI0» BBICTABIACTCA CTYACHTY, €CJIKM OH TBCPAO 3HACT
MaTc€puall, IpaMOTHO HW II0 CYWCCTBY H3JIara€t €ro, HE OITyCKas
CYHICCTBCHHBIX HETOYHOCTEl B OTBETE Ha BOIIPOC, MPaBUJIIBHO IMPUMCHACT
TCOPCTUUCCKHUEC TTOJIOXKCHUS IIPU PCUHICHUHN IPAKTUYCCKHUX BOIIPOCOB M 3aj1ay,
BJIAACCT HGOGXOI[I/IMBIMI/I HaBbIKaMU U IPpUEMaMH UX BBIITOJIHCHUA.

OI_IGHKa «YOOBJICTBOPHUTCIIBHO» BBICTABJIIACTCA CTYACHTY, €CJIM OH

YAOBJICTBOPUTCIILHO NMMECT 3HAHMA TOJBKO OCHOBHOI'O XapakKTepa, HO HE€ YCBOWI €ro ,Z[eTaIIGfI,

OITyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IMpPaBUJIbHBIE  (OPMYIHPOBKH,
HapyLICHHUs JIOTHYECKOM MOCIEA0BATENbHOCTH B M3JI0KEHUHM IIPOIPAMMHOIO
MaTepuaia, UCIBITHIBACT 3aTPyAHEHUS IIPY 0OOCHOBAHUM OTBETA.

OHCHKa «HECYOOBJICTBOPUTCIBHO» BBICTaABIIACTCS CTYACHTY,

HCYAOBJICTBOPHUTCIBHO KOTOpHﬁ HE 3HAeT 3HAYMTCIbHOM YacTu IIporpaMMHOIro mMarcpuajia,

ITOTTyCKAeT CYIIECTBEHHbIC OIIMOKM, WMEET 3aTpyJAHCHHUS IpPH OTBETE Ha
BOITPOCH 1 000CHOBAaHWHU OTBETOB. Kak mpaBmiio, oleHKa
«(HEYIOBJIECTBOPUTEIBHO»  CTABUTCS  CTYJAEHTAM, KOTOpPbIE HE MOTYT
MPOJOHKUTh O0yueHue 0e3 TOMOTHUTENbHBIX 3aHITHI MO0 COOTBETCTBYIOIICH
ITUCITMTIIIVHE.

Hepeueub 60NRPOCO6 K IK3AMEHY

1.

w N

10.

11.
12.

13.

OcHoBHzble nonoxeHuss AMY. Arom. Monekyna. Xumuueckuil aseMeHT. [Ipocteie 1 cinoxHbie
BeniecTBa. OTHOCUTEIIbHAS aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
Mons.Yucno ABoraapo. MonsipHas Macca.

OCHOBHBIE CTEXMOMETPHUUECKHE 3aKOHBI.

OCHOBHBIE TUIIBI XUMHUYECKUX PEAKIUH.

Knacchl HeopraHu4eckux BeleCTB: OKCH/IbI, KUCIOThI, OCHOBaHUs, conu. Ux dpusznueckue n
XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYUYEHHUS.

Crpoenue atoma. Mogens Pesepdopna, ero negocrarku. Teopus bopa. KBantosast reopust
CTPOEHHS aToMa.

KBanToBeie uncna. [Ipuanun aynu. ITpasuno ['ynna. [IppHmun HauMeHbIIEH SHEPTHH.
IIpaBuia KneukoBckoro.

[leprognyueckuii 3aK0H U IEPUOANYECKAs CUCTEMA XUMUYECKHX A1eMeHToB [[.11.Menneneesa.
[Ipunuun nocrpoenus. ['pynmnsl 1 nepuoibl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB,
MIPOCTHIX BEIIECTB U COETUHEHNH, 00pa30BaHHBIX XUMHUYECKUMH 3JIEMEHTaMH, B Ipeesax
IVIABHBIX NOATPYII U nepuonos cucrteMsl J[.M1.Menneneesa. [1epnoiM4HOCTS CBOMCTB aTOMOB

Xumuueckas cBsizb. M300pakeHne xuMmudeckoii cBsa3u. KoBaneHnTHas (MoysipHasi, HETOJSIpHast ).
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM cBs3U. CBOMCTBAa KOBaJIEHTHOMU CBsi3H. [ mOpuan3amnus
opOuTaneil. J{umonp, IIuHA AUMONS, JUTOILHBII MOMEHT.

Meron BasieHTHBIX cBsizeil. OCHOBHBIE MooxkeHus: Meroaa BC.

Metoa MONEKYISPHBIX OpOuTaneil. MarHuTHBIE CBOMCTBA BemlecTB. JIMHeitHAs KOMOUHAIHS
atoMHbIX opouTaneit (JIKAO). Ceassiaromue u pazpeixistonie MO

HNonnas cBs3b.

Bonopoanas cBsizb. MexMONIEKYIIIpHAS U BHYTPUMOJIEKYJIISIPHAS] BOAOPOIHBIE CBSI3H.
MeXMOJIEKYIIPHOE B3aUMOJICHCTBHE: 1) 3JIEKTPOCTATHUECKOE — OPUEHTAIIMOHHOE (JMITOJTb-
JUTIOJIBHOE), MHAYKIIMOHHOE U JUCTIEPCHOHHOE; 2) TOHOPHO-aKIIeITOpHOEe. Y paBHeHue Ban-
nep-Baanbca. 3HaueHue BOAOPOIHBIX CBS3EH.

Meramnuueckas cBs3b. CXOICTBO U pa3auyue ¢ KOBAJICHTHOU CBsI3b10. HeHachlleHHOCTh 1
HEHANPaBJIECHHOCTh METAJUIMYECKON CBSI3H.
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3.

Xumuyeckas KuHeTuka. CKOpocTh XMMUUYECKuX peakuuil. Cucrema. ['oMoreHHnbie u
rereporeHHsle cuctembl. Paza. CKOpoCTh TOMOT€HHOM U F€TEPOT€HHOM PEAKLIHIA.

@DaKTOopHl, BIUAIOIHUE HA CKOPOCTh XUMUYECKUX PEAKLUI. 3aBUCUMOCTb OT KOHLICHTPALIHH.
OCHOBHOH 3aKOH XMMHUYECKOW KUHETUKH.

BimstHue Ha CKOpOCTh XMMUYECKUX peakiuii Temmeparypsl. [IpaBuino Bant-I'odda.
AKTHUBHBIE MOJIEKYJIbl. DHEPTUsl aKTUBALMU. 3aBUCUMOCTb SHEPTUU aKTUBALMHU OT IPUPOIbI
pearupyromux BeuecTB. JHepreTHYeckuii 6apbep, Nepexo HOe COCTOSHUE. Y paBHEHHUE
Appennyca, Kak 0oJiee TOYHO OMHCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEaKIIUU OT
TEMIIEPATYPBI.

3aBUCUMOCTb CKOPOCTH XMMHUYECKHX PEAKIUN OT PUPOBI PEATUPYIOLIETO BEILECTBA.
ITonsTue o katanuse u karanusaropax. Karanurnueckue peakuuu. ['oMoreHHsli u
reTeporeHHbl KaTtaau3. MexaHu3M JeiCTBUS KaTaln3aTopoB. AKTUBHBIE LIEHTPbI
karanu3aropoB. Karanutuueckue siipl. [lpomoTopsl. M30uparenbHOCTh KaTaln3aTopoB.
Tepmonnnamuka. Tepmoannamuueckas cuctema. Pasza. I'ereporeHHas 1 roMOreHHas
cuctembl. KomnonenTs! cuctembl. DyHKINMY U TapaMeTpbl COCTOSIHUSL. BHYTpeHHIs19HepTUsl.
IlepBoe Hauasno (3aKOH) TEPMOJAMHAMUKH. DHTaNbIMs. CTaHIaPTHOE COCTOSIHUE BELIECTBA.
CranpapTHas SHTAIBIUSA PEAKLUH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasne-Jlamnaca. OCHOBHOM 3aKOH
TEpMOXUMUM - 3aK0OH ['ecca. Kpyrosble mporecchl (LUKIIbI).

OHTponus Kak (QyHKIMS COCTOSIHUA CUCTeMBL. TepMoauHaMuuecKas BEepOSITHOCTb COCTOSTHUS
cucrembl W. CrannaptHas sHTponusi. Bropoe Hauano (3aK0oH) TEpMOJMHAMUKH.

[Tocrynar [1nanka (TpeTbe Hadano TEPMOAMHAMUKN). VI3MeHeHNe SHTPOIIUH BEILeCTBa C
YBEJIMUEHUEM TEMIIEPATYPHI.

Oneprust [ n66ca. CsazanHas sHeprust. HanmpaBieHHOCT XUMUUECKOT0 IIpoLiecca.
OO6partumeble U HeoOpaTuMble peakuuu. XuMudeckoe papHoBecue. [lpunnun Jle [latense.
CMenieHre XMMUYECKOIO0 pPaBHOBECHS.

PactBopbl. Kiaccudukanuss pacTBOpoB IO arperaTHoMy cOCTOsSiHMIO. HachleHHsble,
HEHACBILICHHBIE U IEPECHILEHHBIE PACTBOPBI.

Konnenrpanus pactBopoB. KoHlleHTpupoBaHHbIe U paz0aBieHHbIEe pacTBOPbI. CIOCOOBI
BBIPAKEHUS KOHIICHTPALMH PACTBOPOB.

DNEeKTPOIUTHI U HERNEKTPOIUThl. CHIIbHBIE, Cl1a0ble U CPEIHEH CUJIBI JIEKTPOIUTHI.
OnexTponuTnyeckas auccoruarus. OCHOBHBIE MOJI0KEHUS TEOPUU DIIEKTPOIUTHUECKON
aucconuanui. Mexanusm nucconranuy. KuceiaoTel, OCHOBaHUS U COIM € TOUKH 3peHus TO/I.
Crenenp auccounanuu. KoncranTa qucconnanuu. 3akoH paz6asieHus OcTBajiba.
DnexTpoiauThyecKas aucconuanus Boasl. NoHHOe mpousBeneHue Boibl. Bogopoauslii u
TUIPOKCHIBHBIN MOKa3zaTesu. pH pacTBopoB coJieil.

[IpousBenenue pactBOpuMOcTH. Peakiium HOHHOro 0OMeHa.

I'mnponus coneit. Tunsl runponusa. Peaknus cpenpl. CTeneHb U KOHCTaHTA THAPOIN3a.
Wneanvublie pactBopsl. Konnuratususle cBoiicTBa pactBopoB. Ocmoc. OcMoTHyecKoe
napiienne. 3akoH Paynsa. CnenctBus u3 3akoHa Payis.

OxucnauTenbHO-BOocCcTaHOBUTENbHBIE peakiuu. Teopust OBP. Knaccudukanus OBP.
Oxwucinurenu u BocCTaHOBUTENN. MeTozbl cocTaBieHus: ypapHeHui OBP.

DIIEKTPOJIN3. DIIEKTPOJIN3 PACIIIaBOB, BOAHBIX pacTBOpOB. [TonsTue o I'3. CocraBnenue ['D.
OJ1C snementa. CtannaptHas 3/]C snemeHTa.

OnekTpoHble noTeHuuanbl. CTaHAapTHBIE 3JIEKTPOIHBIE MOTEHIIUAJIbl. 3aBUCHUMOCTD
AJIEKTPOAHOI0 MOTEHIMaIa OT KOHLIEHTPALUK BEUIECTB U TeMneparypsl ( ypaBHeHHe HepHera).
DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUH METAIIIIOB.

KonnuecTBeHHas xapakTeprCTHKA MPOIIECCOB IEKTposin3a (3akoH Dapajes).

HucnepcHbie cuctemsl. JlucnepcHas ¢asa u qucnepcuonHas cpena. CycrneH3ul U SMYJIbCUU.
Komnnouansie pactBopsl. Dpdext Tunnans. Koarynsanus. 3HaueHre KOJUIONMIHBIX PACTBOPOB.
Kommnekcuele coequnenus. Koopannanuonnas teopust Bepaepa. OCHOBHBIE THIIBI K.C.
Homenknarypa k. c. [IpakTuueckoe npuMeHEHHeE K. C.



Kpumepuu OUCHKU Oomeema Ha IK3aMeHe

4-6ansibHast
mKajaa
(ypoBeHb
OCBOEHMSI)

Tloxa3aTean

Kpurepun

OTan4HO
(OBBILLIEHHBIHI
YPOBCHB)

Xoporo
(6a30BbIi
YPOBEHbB)

Y 10BIETBOPUTETDL
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopure
ITBHO

o

[TonHOTa KM310KEHUS
TEOPETUYECKOTO
MaTepuaia,

[Tonnora u
MPaBUILHOCTh
pelieHus
MPAKTUYECKOTO
3a/laHus;
[IpaBUIABHOCTD W/WIH
apryMEHTHPOBAHHOCT
b W3II0KEHUS
(TmocnenoBaTeNbHOCTD
NEHCTBUN);
CaMOCTOSATENbHOCTh
OTBETA;

Kynerypa peun;

U T.JI.

CTygeHTOM JaH TIOJIHBIM, B JIOTUYECKOU

MOCJIEIOBATEIbHOCTH
Pa3BEpHYTbIA  OTBET HA  IMOCTaBJICHHbBIN
BOIIPOC, TJI€ OH MPOJIEMOHCTPUPOBAJ 3HAHUSA
npeaMeTra B MOJHOM  oObeMe  y4ueOHOM
[IpOrpamMMBbl, JIOCTaTOYHO rI1yooKo
OCMBICIINBAET JTUCIUTUTUHY,
CaMOCTOSITENIbHO, U MCUEPIIBIBAIOILIE OTBEYAET
Ha JIOTOJHU-TEIbHBIE BOIPOCHI, MPUBOIUT
COOCTBEHHBIE MpPHUMEpPHI IO MpoOeMaTHuKe
[TOCTaBJICHHOTO BOIIPOCA, penmn
MpeIoKEHHbIe TMpaKTHYeCKue 3afaHus 0e3
OIIHOOK.

CTyneHTOM JaH pa3BEepHYThIH OTBET Ha
[OCTAaBJIEHHBIH  BONpPOC, I/I€  CTYAEHT
IIEeMOHCTPUPYET 3HaHUSA, IPUOOPETEHHbIE Ha
NMEKIMOHHBIX M CEMUHApCKUX 3aHATHUAX, a
TAK)K€ IOJyUYEHHBIE IMOCPEICTBOM H3YUYECHMS
00s3aTeNbHBIX Y4YEOHBIX MaTepuajioB IO
Kypcy, HaeT apryMEHTHPOBaHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPHUCYTCTBYET
CBOOOJTHOE  BJIAJICHME  MOHOJIOTHYECKOI
[peubl0, JIOTMYHOCTh U TOCJIEI0BaTEIbHOCTD
orBeTa. OJIHAKO JOIYCKAETCS HETOYHOCTH B
orBeTe. Pemmu mpennokeHHblE IPaKTH-
YECKUE 3a/laHus c HEeOOJIbIIMMHU
HETOYHOCTSIMHU.

CTygeHTOM  J1aH  OTBET,  CBHJIETEIHCT-
BYIOIIUI B OCHOBHOM O 3HAaHWUHU IIPOIIECCOB
M3y4yaeMOil  JMCHUIUIMHBI, OTJIWYarOUIUNCs
HEJOCTAaTOYHOW TJIyOMHOW W  TOJHOTOU
PACKpPBITUS  TE€MbI, 3HAaHUEM  OCHOBHBIX
BOIIPOCOB  TEOpUHU, cJ1abo chOpMHUPOBAH-
HBIMM  HaBBIKAMH  aHaIMW3a  SBICHU,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh
ApPTYMEHTHPOBAHHBIE OTBETHl U TMPUBOAUTH
MPUMEPHI, HEJI0OCTaTOYHO CBOOOTHBIM
BIIaJICHUEM MOHOJIOTHYECKOU peubto,
IMTOTUYHOCTBIO W TIOCIIEIOBA- TEIBHOCTHIO
orBeTa. JlomyckaeT-cs HECKOJIbKO OIIMOOK B
CO/IepKAaHUHU OTBETA u pereHun
MPAKTUYECKHUX 3aaHHH.

Ctynentom
COJICPXKUT  PsI

JaH OTBET, KOTOPbIA
CEpPhE3HBIX HETOYHOCTEH,




(YpOBEHb HE
copmMHpOBaH)

0OHapy’KUBAIOLINI HE3HAHHUE TPOLIECCOB

M3y4aeMOi MpeIMETHOM 00JacTu, OTIMYaro-
MUHACA HErIyOOKHM  pPacKpbITUEM TEMBI,
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMHUPOBAHHBIMU ~ HAaBBIKAMHM  aHaJIM3a
SIBJICHWM, IIPOLIECCOB, HEYMEHHMEM JaBaThb

APTYMCHTHUPOBAHHBIC OTBECTHI, C1a0BIM
BJIaJCHHUEM MOHOJIOTHYECKOM PCYbIO,
OTCYTCTBUEM JJOT'MYHOCTH nu

[OCJICIOBATEIBHOCTH.  BBIBOABI  TOBEPX-
HOCTHBI. PelieHue mpakTuIecKuX 3aJaHuil He
BEITIOTHEHO T.€. CTYAGHT HE CIOCOOCH
OTBETHTh ~ Ha  BONPOCHI  JaXe  IpH
TOIIOJIHUTCIIbHBIX HaBOAAIIIUX BOIIpOcCax

MpcrioaaBaTeCJIs.




