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1. IEJIM OCBOEHMS YUYEBHOM JIUCIIUTILJINHBI

HBJIHMI/I OCBOCHHUSA NUCHMUIIIMHBI «XuMHUSA» SABJISIOTCSH:

-  HU3YUYCHHC CTYACHTAMHU OCHOBHBIX MOHSITHH ¥ 3aKOHOB XUMHUU,

OCBOCHHEC OCHOBHOI'O MaT€purajia 1o CTpoOCHUIO aTOMOB, XHUMHYSCKOM CBSA3U U 3aKOHOMCPHOCTAM,

CBA3aHHBIM C IIEPUOANYCCKUM 3aKOHOM U HepHOﬂquCKOﬁ CHCTEMOH 3JIEMEHTOB ]_I . MeH,Z[CJ'IeeBa;

- H3YUYCHHEC OCHOB XHUMHYECKOU TEPMOIUHAMHUKHN U KWHETHUKU XUMHUYCCKHUX IIPOLIECCOB,

- MOJIy4yeHHE TTTyOOKHX 3HAHHUH MO0 TEOPHH PACTBOPOB U TEOPUU DIIEKTPOXUMHUYECKUX MTPOIECCOB.

2. MECTO YUYEBHOMH JUCIUILIUHBI B CTPYKTYPE OIIOII BO

I[I/ICI_II/IHJ'II/IHB. «XHMUSL» OTHOCHUTCA K 003aTEIBLHON YacTH JUCIUIINH brnoka 1; HN3y4dacTCs B 1

CEMCCTPEC.

[TpemnaraeMplii Kypc TOMOXET CTyJASHTaM MPUOOPECTH 3HAHHUS 1O OCHOBHBIM XHMHUYECKUM

IMOHATHAM, IOHATH CYIIHOCTH ITPOTCKAHWA XUMHUYCCKHUX IIPOICCCOB.

B pe3yJibTaTe 0cBOeHUSI AUCHUILINHBI CTYI€HT /10JI2KeH

3HATb:

[TpuHIMIIBI KTaccUPUKALIMY U HOMEHKIJIATYpy HEOPraHUYECKUX COEIMHEHUI;

OCHOBHBIE THITBI XUMHYECKUX CBSISGI\/JI;

e (OCHOBBI COBPEMEHHON TEOPUU CTPOCHUS aTOMA;
e Teopuro KOMIUIEKCHBIX COCIMHEHNN;
L] OCHOBI)I BHGPFCTI/IKI/I U KNHCTUKHN XUMHNYCCKUX HpOHeCCOB;
e Teoputo pacTBOPOB HEIEKTPOIUTOB U DJIEKTPOJIUTOB;
e  (OCHOBBI JIEKTPOJIUTUYECKHUX TTPOIIECCOB.
YmerThb:

Haxoaute cBs3b MCXKAY CTPOCHHUEM BCHICCTBA U €I'0 XUMHUYCCKUMU BO3MOKHOCTAMMU,

Pemate nr00ble XHMHYECKHE 3a7a4M, OMHUPAsICh HA TEOPETUUYECKHH MaTepuanl OCHOB
XHMHH,

[TpoBoauTh mpocCTeiiine pacu€Thl MO OKUCIUTENbHO-BOCCTAHOBHTEIBHBIM PEAKIIUSIM,
SHEPreTHYSCKUM U KHHETHYECKHUM IIpoIleccaM, TCOPHH PacTBOPOB;

PaGorare B njaGoparopuu ¢ HCHOJB30BAHHMEM MPOCTEHIEro  J1abopaTOPHOTO
000pyIOBaHUs;

COCTaBJ’IHTB XUMHUYCCKUC peaKI_[I/II/I J'IIO6I)IX XUMHNYCCKUX HpOHeCCOB W1 BBITIOJIHATH HA UX
OCHOBE HEOOXOIUMBIE PACUETHI.



Baagern:

e MeToauKoi MPOBEACHHUS XUMUYECKOTO SKCIIEPHUMEHTA B TJa0OpAaTOPHBIX yCIOBHUSX;

e VYMeHHMEM NPaBUIBHOTO OOBSCHEHHS PE3yIbTaTOB SKCIEPUMEHTA, €CIU JIaXKe pPe3ybTar

OTPUIIATEIIbHbIN;
e MeTonaMu OKa3aHUs MEPBOIM MOMOIIU ITPH HECUACTHBIX CIyYasX B XUMHUECKOU

nabopaTopuu

3. KOMIIETEHIINHA OBYYAIOIET OC51, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI.

ITponecc

HU3y4YCHUS  OUCHUIIIIMHBI

HallpaBJICH Ha

dbopmHpoBaHHe

9JICMCHTOB

komnereHnuii B cootBerctBUU ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HaInpaBJICHUIO TOATOTOBKHU:

Kon HaumenoBanue HNugukarop B pesyabrare ocBOeHUs
KOMIIETEHI] | KOMIIEeTEeHIHH JOCTHIKEHUS AMCUMILINHBI 00y4aromuiics
110/ KOMIIeTEHIIHNH JOJIKEH |
YK-1 Cnocoden ocymect- | YK- 1.1. Ananusupy- | 3uath:

BJIAITH MOUCK, KPUTH-
YyeCKHH aHaaIu3 |
CHHTe3 WH(popManum,
NPUMEHATH CHCTEM-
HBIA TOAXO0I sl pe-
IEeHUs  IOCTaBJIEH-
HBIX 337124

T 3aJ1auy, BBIICIIS e¢
0a30BBIE COCTaBJIAIO-

[IHE.

YK-1.2. Onpenens-
eT, MHTePIpPETHPYET
U paHXUpPYyeT HWH-
dbopmaruio, Tpebdye-
MYIO Ui pELICHUs
NIOCTABJICHHOW 3aj1a-
9H.

YK-1.3. Ocymects-
JseT MOUCK uHpOp-
MaIWH I PEeIICHUs
MOCTaBIICHHOW 3aj1a-
Y 10 Pa3INIHBIM
TUIIAM 3aIpPOCOB.

YK-1.4. Ilpu oOpa-
0oTke uHpOpMaLUU
oTin4aeT (QaxkThl OT
MHEHMH, HHTepIpe-
Talui, OLIEHOK, (op-
MHUpYeT  COOCTBEH-
HbIE  MHEHUS U
CYXJIEHUs, apryMeH-
TUPYET CBOHM BBIBO-
JIbl M TOUKY 3pEHHUSL.

- OCHOBBI KPUTHYECKOTO aHAJIN3a
U CHHTe3a HH(popMaImmy;

- OCHOBHBIC XapaKTCPUCTUKU
uHpopManui W TpeOOBaHUSA,
NPEIbSBIISIEMbIE K HEH;

- HUCTOYHUKHA  HWHMOpMAIWH,
TpeOyemoit TUIST pelieHus
IMOCTaBJICHHOM 3aJ]a4M;

- OCHOBHBIE Pa3IUUYUS MEXKIY

(bakTamu, MHEHUSIMH,
MHTEPIPETAUSIMU U OLICHKAMU;
- BO3MOYKHBIE BapUaHTHI

pelIeHHs THIMYHBIX 3a/1a4.
Ymers:

- BBUIETATH 0a30BbIE COCTaB-
JISTFOIIME TIOCTABIICHHBIX 3a71a4;

- KpUTHYECKH paboTaTh C MH-
dbopmariueit;

- UCIIOJIb30BaTh  Pa3IMYHbIE
THUIIBI TIOMCKOBBIX 3aIPOCOB;

- (¢opmHupoBaTh COOCTBEHHOE
MHEHHEe O (QaKTax, MHEHHUIX
UHTEpOpETalluiIX U  OLEHKax
CUTYAIIHH;

- 00OCHOBBIBATb  BapHaHTHI
pELICHHUI TOCTABJICHHBIX 3a/1a4.
Baaners:

- METOJIaMH aHaJiN3a U CHHTE3a B
peLIeHUH 3aa4;

- CIIOCOOHOCTH  OTpEAEATH,
MHTEPIPETHPOBATh U PaHKUPO-

CJIETYIOIINX




YK-1.5. Paccmarpu-
BaeT W Tpelajaraet
BO3MOJKHBIE BapHaH-
ThI PEIICHUS MTOCTaB-
JICHHO# 3a7a4H, oIe-
HMBas HMX JOCTOHH-
CTBa U HEJOCTATKHU

BaTh HH(POPMAIIHIO;

- CIIOCOOHOCTBIO
nHpopMmanuu;

- CMOCOOHOCTBIO (POPMUPOBATH U
apryMEHTHPOBaTh CBOM BBIBOJIBI
U CYXKICHUS,

IIOHUCKa

- CIIOCOOHOCTBIO npeajiaraTb
BapHUaHTbI peuICHUA
IMOCTaBJICHHOM 3aJa4du u

OoncHUBaTh HUX JOCTOMHCTBA H
HEAOCTaTKH.

OIIK-4

CriocoOeH TMPOBOIUTH
U3MEPEHUS u
HaOII0ICHUS,
o0pabaThIBaTh u
MIPEICTABIISTh
IKCIEPUMEHTAJIbHBIC
JAaHHBIC

OIIK-4.1
Cormocrasiser
TEXHOJIOTHIO
MIPOBEICHUS TUIIOBBIX
AKCIIEPUMEHTOB Ha
CTaHJAPTHOM
000py1I0BaHUH B
1a00paTOpUH U Ha
MIPOU3BOJICTBE

OIIK-4.2
O6pabatbiBaer
pe3ynbTaThl HAaY4HO-
HCCIIEIOBATEIIbCKOM
JESITEIbHOCTH,
UCTIOJNB3YS
CTaHAapTHOE
obopynoBaHue,
IPUOOPHI u
MaTepUabl

OIIK-4.3

Bnaneer TEXHUKOU
AKCIEPUMEHTUPOBAHU
s C HCHOJIb30BaHUEM
[IaKETOB IPOrpamMm

3HaTh:

- TCXHOJIOTHIO ITPOBCACHUS THUIIO-
BBIX SKCIIEPHMEHTOB Ha CTaH/apT-
HOM 000pPYZIOBaHWH B JIaOOpaTo-
PHU M Ha TIPOU3BOJICTBE.

Ymers:

- 00pabaTbIBaTh pe3ysbTaThl Ha-
YYHO-HCCIIEIOBATEIILCKOM Jesi-
TENILHOCTH, UCTIOJIB3Ysl CTaHAPT-
HOE 000pyIOBaHue, MPUOOPHI U
MaTepuallbl.

Baagern:
- TEXHUKOU OKCIICPUMCHTHPOBA-
HUA C UCITOJIB30BAHUCM ITAKCTOB
[IpOrpaMM.

4. OFBEM JINCIIUIIMHBI U1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM IMCUMINIMHBI M BUAbI Y4e0HOI padoThI 111 OUYHUKOB

Buj yue6Hoii padoThl Bcero 1
4acoB cemecTp
OO61mas TpyA0eMKOCTh AUCIUTITHBI 216 216
AyIUTOpHBIE 3aHATHUS 100 100
Jlexmun 36 36
JlaGopaTopHble 3aHATHS 64 64




CamocrostenbHas pabora

89 89

KonTpons

27 27

Taoauua 4.2.

O0beM TUCUMIVIMHBI M BB Y4e0HOH PadoThI 115l 3209YHUKOB

Buj yueoHoii padoThl Bcero 1
4acoB cemMecTp
OO0miast TpyA0€MKOCTh TUCIUILIUHBI 216 216
AyauTOpHBIE 3aHATHS 10 10
Jlexun 10 10
CamocTosTenpHas padoTta 197 197
Kontpos 9 9

(PA3JIEJIAM)
AKAJEMUYECKHX WU

5. COJEPKAHME JUCUMILIAHGI,

3AHATUI

CTPYKTYPUPOBAHHOE II0 TEMAM
C VYKA3ZAHUEM OTBEIEHHOI'O HA HHMX KOJJIMUYECTBA
ACTPOHOMHMYECKUX YACOB M BHJIOB YYEBHbIX

Taoauna 5.1.

5.1. CTpykTypa u coAepKaHHe IUCHUILIHHBI VI OYHHUKOB

OO11ast TPYI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAUHUIL, 216 yacoB

NeNe | HammeHoBaHMe pasaesia ol = Buabi ®opmbl
n/n (TembI) § 5 yueOHoM TEKYIIEero KOHTPOJIA
= § padoThI ycreBaeMocTH
< J | J3 | CP
1. | OcHoBHBIE mOHATHA XH- | 1 2 2 13 CobecenoBanue,
mun. CTexnoMeTpuyecKue TECTOBBIA KOHTPOJIb,
3aKOHBI. KonTtposnbHas padora 1
2. | OcHoBHBIE Kiaccel Heop- | 1 4 | 2 | 13 CobecenoBanue,
TaHUYECKUX COeIMHEHUN TECTOBBIA KOHTPOJIb.
KonTtponbHas pabora 2
3. | Crpoenwue aToma. 1 4 | 8 | 10 CobecenoBanne,
TECTOBBIA KOHTPOJIb.
KonTponbnas pabora 3
4. | Ilepmonuueckuit 3akoH u | 1 4 8 | 10 CobecenoBanue,
NepuoMyecKkas CUCTeMa TECTOBBIA KOHTPOJIb.
XUMHAYECKHX  JJIEMEHTOB KonTtpomnsHas pabora 4
J.M.Menneneena.
5. | Xumunueckas CBS3b. 1 4 8 10 CoOecenoBanue,
TECTOBBIM KOHTPOJIb.
KonTposabHas pabora 5
6. | Ckopoctp  xmmmyeckmx | 1 4 | 8 | 10 CobecenoBanue,
peakuui. XUMHUYECKOE TECTOBBII KOHTPOJIb.




Tadaunma 5.2.

paBHOBECHE. KontponbHas padota 6
7. | DHepreruka u HampasieH- | 1 4 8 | 10 CobecenoBanue,
HOCTb XMMHYECKHUX TpO- TECTOBBIN KOHTPOJIb.
LIECCOB. KonTtponsnas pabdora 7
8. | PactBopsl. Teopus snekr- | 1 4 8 | 13 CobecenoBanue,
POJIUTHYECKON Juccolua- TECTOBBIN KOHTPOJIb.
LUH. Konrtposnbnas padota 8
9. OKUCIUTEIIFHO-BOCCTAHO- 1 4 8 10 CobecenoBaHue,
BUTEJIHHBIC PEAKIINH U TECTOBBIN KOHTPOIIb.
ANEKTPOXUMUYECKUE TIPO- KonTposnbnas padora 9
L[ECCHI.
10 | Kommiekcuele coemgune- | 1 2 4 10 CobecenoBanue,
HUSL TECTOBBIN KOHTPOJIb
Konrponsnas padora 10
UTOroO: 36 | 64 | 89
5.2. Ctpykrypa u cogep:KaHue JUCUHUIJIHMHBI JJIsl 3204YHHKOB
OO61mast Tpy10eMKOCTb JUCIUILIMHBI COCTABIISIET 6 3a4eTHBIX eANHULI, 216 qacoB
NeNe | HammenoBanme pasjaesa ol = Buani DopMbI
n/n (TembI) 5 5 yueOHoit TeKYILIero KOHTPOJIs
= 5 pPaGoThI ycHeBaeMoCTH
© JI CP
1. OcHoBHBIE MOHATHS XH- | 1 1 17 CobecenoBaHnue,
Muu. CTeXuoMeTpuiecKue TECTOBBIN KOHTPOIIb,
3aKOHBI. KonTponbnas padora 1
2. | OcHoBHBIE Kiaccel Heop- | 1 1 20 CobecenoBanue,
TaHUYECKUX COEOUHEHHI TECTOBBIN KOHTPOJIb.
KonTponbnas padora 2
3. | Crpoenue aToma. 1 1 20 CobecenoBanue,
TECTOBBIN KOHTPOJIb.
KonTtponbHas padora 3
4. | llepuonnyeckuii 3akoH u | 1 1 CobecenoBanue,
MepHONYecKass CHUCTeMa 20 TECTOBBIH KOHTPOJTb.
XUMHUYECKUX  DIIEMEHTOB KonTponbHas pabora 4
JA.N.Menneneena.
5. | XuMnueckas CBs3b. 1 1 CobecenoBanue,
20 TECTOBBIN KOHTPOIIb.
KonTponpHas padora 5
6. | CxopocTh xumuyecknx | 1 1 20 Co0OecenoBanue,
peaKuuid. XUMHUYECKOe TE€CTOBBIM KOHTPOJIb.
paBHOBECHE. KOHTpOJ'H)HaSI pa60Ta 6
7. | DHepreTuka W HampasieH- | 1 1 20 CobecenoBanne,
HOCTh XUMHYECKHUX TPO- TECTOBBIN KOHTPOIIb.
IECCOB. KonTpomnbnas pabora 7
8. | PactBopel. Teopust amekr- | 1 1 20 CobecenoBanue,
POMUTHYECKON TUCCOIrA- TECTOBBIN KOHTPOIIb.
M. Kontponbnas padota 8
9. | OkuciureabpHO-BOCCTaHO- | 1 1 20 CobecenoBanue,
BUTEJIbHBIC PEAKIINH U TECTOBBIN KOHTPOIIb.
JIEKTPOXUMHUUYECKHE TPO- KonTponbnas pabora 9




LIECCHL.

10 | KommiekcHble coemuHe- | 1 1 20 Co0OecenoBanue,
HUSL. TECTOBBIN KOHTPOJIb
Konrponsnas padora 10

UTOIO: 10 197

5.3. Conep:xxanue TUCHHUIVIHHBI « XMMHUD)

Pa3zgen 1. Beenenune

OcHOBHBIE TPOOJIEMBI COBPEMEHHOM HEOpPraHWYecKOl XuMuu. Pycckas HOMEHKIaTypa
HEOPraHMYECKUX COEIMHEHHUH (KUCIIOpOJ, OKHUCEN, THIPOOKHUCH, BOJA, IEN0Yb, IEPEKUCh BOAOPO/A,
CEPHOKHUCIIBIN, XJOPUCTBIN U T.11.). Mex1yHapogHas HOMEHKIIATypa. XUMHUSI U SKOJIOTHSL.

OcCHOBHBIE NIOHATHSA U 3aKOHBI XUMUHU. ATOMHAs €AVHMIIA MAcChl. ATOMHAsi U MOJIEKYJISIpHAs
maccel. Monb. MonbHass Macca. BaneHtHocTs. CTeneHb OKMCIIEHHsA. DKBUBAJIEHT. MosbHas macca
sKkBUBaJIeHTa. OmnpeneneHnus XMUMHUYECKOTO 3KBUBAJICHTA JIEMEHTA, KUCIOTBHL, T'MIPOKCHIA, COJIH,
okcyaa.  OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE  SKBUBAJIECHTHL. 3aKOH  CTEXMOMETPUU.  3aKOH
SKBUBAJICHTOB.

Pa3znen 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeIMHEeHUI
Knaccudukanuss HeopraHmdeckux coenuHeHui. OKCHUIbBI, KHUCIOTHI, OCHOBaHHUS, COJIH.
Knaccudukanus, puznyeckue 1 XMUMUIECKHE CBONCTBA, CIIOCOOBI MOJIYUEHUS.

Pa3znen 3. Ctpoenne atoma. Pa3putHe npeacraBjieHUl 0 CTPOCHUH aTOMa
ATOM — Kak cnoxkHas cuctema. CloxkHas CTpyKTypa sanpa. [[poToHbl 1 HEUTPOHBL.

JIBoliCTBEHHass mpupoAa 3JIeKTpoHa. Macca u 3apsii 3JIEKTPOHOB. BoJIHOBBIE CBOKCTBa
anekTpoHoB. CooTHomeHue HeonpeneneHHoctu ['eisendepra. Ilonarue opOurtanu. BonHoBas
¢dbyukus u BoaHoBoe ypaBHeHue [llpenunrepa. PanuanbHas u opOuTalibHas COCTABISIONIUNE BOTHOBON
(GYHKIHMH.

KBanToBble umncia. CTpyKTypa 3JE€KTPOHHBIX 00ojo4ek. KBaHTOBbIE ypOBHH, KBAaHTOBBIE
OJypoOBHH, S-, P-, d-, f- atomuble opOurtanu. [IpaBuna KieukoBckoro. PeanibHble pacrioyioKeHUs
YPOBHEW U NOLYPOBHEN B aTOME.

OcCHOBHbIE NPUHIUIIBI PAcTIpeEICHUS 3JIEKTPOHOB B aTOMe: IMPUHLUI HaUMEHbIIEH 3HEPIUH,
npuHuun [aynu u npasumno I'ynna.

N300paxeHne 3JIEKTPOHHOM CTPYKTYpbl aTOMa IpU IOMOIIM 3JIEKTPOHHBIX (OpMyl H
KBAHTOBBIX SYEEK. DHEPreTUUECKNE AUArPAMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pa3znen 4. Ilepuoanueckuii 3aK0H M nepuoanyeckasi cucrema 3j1emeHToB /.. MenneneeBa

[Toucku OCHOBBI KJIaCCU(PUKANMM XUMUYECKUX DJIEMEHTOB /IO OTKPBITHUS TMEPHOJIUYECKOTO
3aKOHa.

Tpu srama paboter .M. MenzgeneeBa B 007acCTH CHCTEMATHKU XUMHUYECKUX DIIEMEHTOB.
@opMynMpoBKa nNepUoaMYEcKOro 3akoHa. (Co3laHMe MEepUOAMYECKOM CHCTEMBI 3JIEMEHTOB.
Jlornueckuie BBIBOJIBI M3 IEPHUOIUUECKOTO 3aKOHA U TIEPHOIUIECKON CUCTEMBI SJIEMEHTOB.

CoBpemenHnas  (GopMynHpOBKa TEpUOAMYECKOTO  3akoHa. CTpyKTypa  COBpEeMEHHOMU
MIEPUOJIUYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONEpHOAHBIH W JUIMHHOIIEPUOJHBIA BAPUAHTHI
nepuoanuecko cucremsl. llepuon. I'pynma. JleneHue rpymnmbl Ha NOOATpyNmbl. TUNHYECKUE
AJIEMEHTHI, TIOJIHBIE aHAJIOTH.

S-, p-, d-, f- ameMenTHl. BHYTpEeHHSS U BTOPUYHAS TIEPUOTUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHUsI OCHOBHBIX XapaKTEepPUCTHK aTOMOB IO IepuojaMm u
rpynmnaMm. Pannycel aTOMOB M HMOHOB, JSHEPTUS HOHM3ALMH, CPOJACTBO K DJIIEKTPOHY,
DJIEKTPOOTPULIATEIIBHOCT: HM3MEHEHHUsA JTHUX XapakTEpUCTUK [0 MepuoJaM U TIpyHIIaM.
3aKOHOMEPHOCTH HW3MEHEHHUS BaJlCHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
DJIEMEHTOB M CBOMCTB OJHOTHUIIHBIX COSIUHEHUH.

BaneHTHbIE 3JIEKTPOHBI U MHOTOOOpa3He BaJCHTHBIX COCTOSHUN atomoB S-, p-, d-, f-
DJIEMEHTOB.



Pa3pnen 5. Xumunueckas cBsi3b

Tunel xumuaeckoit cBsi3u. KoBaneHTHas (ToJisipHas W HEMoOJspHAs). MeTo BaJICHTHBIX CBS3EH
(MBC). Curma- u nu-cBa3u. OCHOBHBIE XAapaKTEPUCTUKH KOBAJEHTHOW CBsA3M. JlmmHA M sHEprus
cBs3u. KpatHocts cBsizu. ['mbpuauszanus aTroMHBIX opOuTasieil. MeTol MOJEeKyIsIpHBIX opOuTanen
(MO JIKAO). DHepreTudeckue IuarpaMMbl TOMO- U T€TE€pOsJIEpHbIX MoseKyl. lonspusamnus csa3u.
JMnonbHBIA MOMEHT CBA3U. XapaKTEPUCTUKU B3aUMOJICUCTBYIOIIMX aTOMOB: MOTEHLIMA MOHU3ALUH,
CPOJCTBO K DJJIEKTPOHY, OJJIEKTPOOTPULATEIBbHOCTh. JOHHAsg CBSA3b Kak MpENeTbHbIA Clydai
KOBaJICHTHOM MOJSIPHOI cBsA3H. JIOHOPHO-aKIENTOPHBIA MeXaHW3M 00pa30BaHUs KOBAJIEHTHOW CBS3H.
Bomoponnas  cBa3b. MexmoueKynspHas M BHYTPUMOJIEKYJSIpHass  BOJOPOJHAs  CBS3b.
MexMoIeKyIIpHbIE B3aUMOJACHCTBUS MOJIEKYJ. 3HAUYEHHE BOJOPOJHBIX CBA3ed. Meramnueckas
cBs13b. Kommekcusie coenunenus. Koopannanuonnas reopusi. TUIMUHBIE KOMITIIEKCO00Opa30BaTeNn U
auraiabl. MOHO- W TONWACHTATHBIE JIMTAHJbl. Xe€JaTHble KOMIUIEKCHl. M30Meprs KOMIUIEKCHBIX
coequnenuii. Knaccugukanus 1 HOMEHKIIaTypa KOMIUIEKCHBIX coequHEeHn. KBaHTOBOMEXaHNYeCKne
METO/Ibl TPAKTOBKHM XMMHYECKOM CBSI3M B KOMIUIEKCHBIX COEIMHEHMsX. Jlucconmanus KOMIUIEKCHBIX
coenrHeHU. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. [I[prMeHeHre KOMIUIEKCHBIX COCIMHEHUM.

Paznen 6. KuHeTuka M MeXaHU3M XUMHUYECKHUX peaKU i

CKOpOCTh XMMHUYECKOM peaklMM, €€ 3aBUCUMOCTb OT MPUPOJAbl U KOHIIEHTPALIUM PEareHTOB,
temneparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBHCHMOCTb OT TeMIepaTypbl. YpaBHEHHE AppeHuyca.
OHeprusi aktTuBauuu. [loHsATHE O TEOpUM AKTUBHBIX COYJAPEHUW, AaKTUBUPOBAHHOM KOMILJIEKCE B
TEOpUH aOCOJIIOTHBIX CKOPOCTEH peakiuu. MexaHu3M W KHHETHKA pPEeaklHil B TOMOTCHHBIX U
rereporenHbix  cucremax. Llemnbsie (H.H.CemenoB) wu  koneGatenbubie  (b.Il.benoycos,
A.M.XKabotuHcknii) peakuu. [ 'OMOTeHHBIN U reTeporeHHblid KaTanu3. KuneTnueckuid BIBOJ 3aKOHA
JIEMCTBYIOILIMX Macc.

Wuruburopsl u unHruOupoBanne. OCOOCHHOCTH KHHETHKH Ta30(a3HbIX, XHUIAKO(PA3HBIX |
TBepAO0(ha3HbIX peakuuil. MexaHu3Mbl peakluii C y4acTHUEM OPraHUYECKUX COSAUHEHUH.

Xumuyeckoe paBHoBecue. OOpaTtuMbie U HeoOpaTHMble XUMHYecKue peakiuu. CocTosHue
paBHOBECHs] U TPUHIUI MHUKPOCKONMUYECKON oOparumoctd peakiuu. KuHeTtnueckuii u
TEPMOJIMHAMUYECKUI MTOAXOAbI K ONMCAHUIO XUMUUECKOTO PAaBHOBECHSL.

KoHcTanTa XMMHYECKOro paBHOBECUS U pas3iMyHble CHOcOObl €€ BblpakeHHsd. CBs3b
KOHCTAaHTBhl XMMHUYECKOI'O PABHOBECHS CO CTaHJApTHBIM M3MeHeHHeM sHepruu [mnb6ca. CmerieHue
XUMHYECKOTIO PaBHOBECHs NpU n3MeHeHuu ycioBui. [Ipunnun Jle [Hlatense.

Pa3znen 7. DHepreTnka U HANPaBJEHHOCTh XMMHYECKHUX MPOIECCOB

OcHOBHBIE TIOHITHSI XUMUYECKOM TEPMOJMHAMUKU: CHCTEMA, apaMeTphl COCTOsIHUA, paboTa,
SHEPrus, TEeIUIOTA.

BHyTpeHHss dSHeprus, U ee U3MEHEHHE MPH XUMHUYECKHX U (ha30BbIX MpeBpamieHusx. [lepBoe
HA4YaJl0 TEPMOJMHAMHUKH. OHTANbIUA O00pa30BaHUA XUMHUYECKUX coenuHeHui. CTaHaapTHOE
cocrossHue. CraHaapTHble SHTANbNUU oOpa3oBaHus. TersoBble 3PGEKTHl XUMHUYECKUX PEAKIIHM.
TepMoXxuMHUECKHE pacyeThl, OCHOBaHHblE Ha 3akoHe I'ecca. TepMOXMMHUYECKHE IUKIIBL.
Tennoemkocts. TemneparypHast 3aBUCUMOCTb TETNIOEMKOCTH U SHTAJIBITNH.

Bropoit 3akoH TepMOAMHAMUKH. ODHTPONHUS. 3aBUCUMOCTH OJHTPOIUU OT TEMIIEpaTypHI.
CranpaptHas >HTpomnus. V3MeHeHHe SHTponuu MpH (Ha30BBIX MEPEeXo/laX U XUMUYECKUX PEaKIMSX.
Oneprus ['n66ca u sHeprus I'ensmronbua. Kpurepuii camonpon3BobHOTO MPOTEKAaHUS MPOLIECCOB.
XUMHUYECKUN TMOTEHIMaN, 3aBUCUMOCTb XHUMHUYECKOTO IOTEHIMada OT KOHUEHTpaluu, JdaBICHUS
peareHToB. Y CIIOBHE XMMUYECKOTO paBHOBeCUA. M30TepMa XUMHUYECKON PEAKIUU.

Pasnen 8. PacTBophl

PacTtBOpb! xuaKue (BOJIHBIE M HEBOJHBIC), TBEpAbIe M razoo0pasHbie. CIOCOOBI BBIPAKEHHS
KOHIEHTPAllUU PacTBOPOB: MaccoBas J0Jis, MOJSPHOCTb, HOPMAJIbHOCTb, MOJISUIBHOCTh, MOJSIpHAs
JoJs. BnusHMEe Ha pacTBOPUMOCTb SHEPTUU CTPYKTYPBl KPUCTAIJIMYECKOIO BELIECTBA M DHEPIUU
CcOoJIbBaTaluu. PaCTBOpBI HAaCBhIIICHHBIC, HCHACBIMICHHBIC WM, KOHUCHTPHUPOBAHHBLIC U p336aBHeHHLIe..
PacTBOpSHI Hi€abHBIE U pEATIbHBIE.

[ToHsiTHE O KOJUIOUIHBIX pacTBOpax.

KomnratuBHble CBOMCTBAa PacTBOPOB HE JJIEKTPOJIUTOB M AJIEKTPONIMTOB. JlaBieHue mapa
OuMHApHBIX pacTBOpPOB. 3akoHbl Payms. Kpuockomust u 30yIIHOCKOTUS KaK METOJBI OINpPEACIICHHS
MOJISIpHBIX Macc. OcMOC U OCMOTHYECKOE JIaBICHHE B HEOPTaHWYECKHX M OMOJIOTHYECKUX CHUCTEMax.



3akonsl Payns u Baat ['odda mias pacTBOpoB HE AIEKTPOJIUTOB U AJIEKTPOIUTOB. M30TOHMUECKUit
KO3 PHULIHEHT.

Onekrponutrdeckas auccormanus (C.Appennyc). CunbHbIE U ciia0bie AIeKTpoJauThl. CTerneHb
U KOHCTaHTa Jaucconuanuu. MakTopbl, BIUSIONIME HA CTENEHb AJIEKTPOJIUTUUYECKON IHUCCOIUAIUU.
Kaxymasicss creneHb JUCCOLMAIUU CHIIBHBIX JJIEKTPOJIUTOB. Jluccoumanusi ciaaObIX 3JIEKTPOIUTOB.
3akoH pa3BeneHus OcTBaiibpaa.

Bona kak BaxkHenmuii pactBoputenb. KoHctanTa auccomnuanuu Bojibl. MoHHOE pou3BeieHue
BOJbl. BOIOpOAHBIN ITOKA3aTENb.

I'upponusz u conbBonu3 coneil. KoHcranta paBHOBecust peakuuu Trugapoiusa. daktopsl,
BIIMSIONINE HA PABHOBECHUE PEAKIIMI THIPOIIU3a.

[IpousBeneHre pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX SJIEKTPOJIUTOB. Y CIOBHS
OCaXJICHUSI U PACTBOPEHUS OCAJIKOB.

Pa3znea 9. OxucanTe/IbHO-BOCCTAHOBHMTE/IbHBIC peaKIMU

Teopuss OKHMCIMTENBHO-BOCCTAHOBUTENBHBIX peakiuil. Kraccupukanus OKHCIUTENbHO-
BOCCTAHOBUTEIIbHBIX peakuuii. MeKMOJIeKyJIIIpHBIE, BHYTPUMOJIEKYJIIPHBIE, peakuuu
aucnponopuuonnposanusd. Okucnurens. Bocctanosurens. [Iponeccsl OKMCIEHHS U BOCCTAHOBIICHUS.
CocraBieHHEe YypaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN METOJOM 3JIEKTPOHHOIO
OanmaHca 1 MeToJO0M noiypeakuuid. CTerneHb OKUCIEHUsI aTOMOB B MoJekysie. [IpaBuiia onpeneneHus
CTEIIEHN OKHCJICHUS aTOMOB B MOJIEKYJIaX U CJIIOXKHBIX HOHAX.

Pa3nes 10. OcHOBBI 3/1eKTPOXUMHH

DNeKTpobl, TajdbBaHUYECKHH deMeHT. (CxemMaThuyeckoe H300paKEeHUE TalbBaHHUYECKOTO
JeMeHTa. DNEKTPOAHbIA moTeHnual. CTaHgapTHBIA 37eKTpoAHbld noteHuuan. DJC, cranmapTHas
S/C.

Psin nanpspxenuid. Ypasuenue HepHcTa D1eKTpoiin3 pacTBOPOB U PaCIlJIaBOB.

Paznea 11. KoMmiekcHbIe coeTMHEHUS
Komnnekcusie coenunenusi. KoopaunanuonHass Teopus BepHepa. OCHOBHBIE — THIIBI
KOMIUIEKCHBIX COeMHEHUH. HOMEHKIIaTypa KOMIUIEKCHBIX COE€IMHEHUI. [IpakTuyeckoe nprumMeHeHne
K. C.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[Tpu u3yyeHUH TEOPETUUYECKOTO Kypca Ha JIEKIHIX IpeycMaTpUBaeTcs 3aJI0)KeHHe MaTepuaia B
Buje npe3eHTanuu. OTeNbHbIe JEKIUN U3/1aratoTcs o NpoOIeMHOI TEXHOIOTHH.

Ha nexkuusx ucnonp3yroTcs B KadecTBE JEMOHCTpallMOHHOro Marepuana llepmonnueckas
cucrema aiemenToB JI. M. MenzeneeBa u psia Apyrux ClpaBOYHbIX TaOJIHULI.

[lpr wW3ydeHUM CBOWCTB OTHENBHBIX XWMHYECKHX COEAWHEHHA M XUMHUYECKHX IPOIECCOB
npeaycMaTpuBaeTCsl HOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OIBITOB.

Hekotopsle pazfenbl TEOPETHUECKOro Kypca M3Yy4aroTCs C MCIOJIb30BAHMEM OIEpeKarollen
CaMOCTOSITENIbHONW paboThI: CTYJEHTHI MOJIYYaloT 33/1aHUsl HA 03HAKOMJIEHHE C HOBBIM MaTEepHaJIOM J10
€ro M3JI0KEHUS Ha JIEKIHUAX.

[lepen ouepenHol Jekuuel, Kak MpaBUIO, MPAKTUKYIOTCS <JIETY4YKM» [0 MaTepuaiy
OpefblAyIled JEeKIUH. OTO IMO3BOJISET ONPEIS/IUTh CTENEHb YCBOEHHUS H3JIOKEHHOTO paHee
matepuana. [y 6onee 0OCHOBaTEIbHOM OLIEHKH YCBOSIEMOCTH TEOPETUUYECKOT0 MaTepuaia CTyJJeHTaMu
UCTIONIB3YIOTCSl TECTHI, a TAaKXKe TPAJUIIMOHHBIC MUCHbMEHHBIC W YCTHBIE KOHTPOJBHBIE MEPOIPHUSTHS
(KOJJTOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

[Tpu mpoxoxkaeHuu 1abOpaTOPHOrO MpaKTUKyMa CTyJIEHTaM Ipeasaraerca padoTaTth B MallbIX
rpymnmnax: yuebHas rpyrmmna pa3ouBaeTcsi Ha HECKOJIbKO HEOOIbIINX TPYyN — Mo 2-3 yenoBeka.

Kaxxgast rpynna BhINONHSIET 3a/1aHue (JJaOOpaTOpHbIE OMBITHI) U3 JIAOOPATOPHOTO MPaKTUKyMa 110
oOmielt 1 Heopranudeckoit xumud. [Iporecc BHINOIHEHUS Ta0OPAaTOPHBIX OMBITOB OCYIIECTBISIETCS HA
OCHOBE 0OMeHa MHEHMI U BHIOOPA ONTHUMAJIbHOTO ITYTH PEIIEHHUS.

Ha ocHOBaHMM MONYy4eHHBIX JAHHBIX MO BCEM OIBITAaM KaXAbIil CTYAEHT 3aloJIHAeT CBOU
71ab0paTOPHBII KypHaJ, I/ie 3alHCBhIBAE€T PEe3yJbTaThl OINBITOB, HAOIOIEHNUS, COCTABISAET YpaBHEHUS
peakuMii XMMHYECKHMX TIPOLIECCOB, €CIM HYXXKHO TPOM3BOJUT COOTBETCTBYIOLIHE pacyeThl |
pe3yNbTaThl MIPEJICTABISIET B BUJIEe TpaduyecKoi 3aBUCUMOCTH.



Ha cobecenoBanuu ¢ mpernogaBaTeieM CTYIASHT MPEICTaBiseT 0pOPMIIEHHBIN OTYET MO TaHHOU
nabopaTtopHOil paboTe W OTBEYAEeT Ha BOIPOCHI MPEMOAABATENsl, CBS3aHHBIE C METOIAMKON padoTHI,
pesynbTaTaMu ¥ BeIBojaMu. [lo psmy paboT mpemycMaTpuBaeTCsi MPUMEHEHHWE TECTOBOTO METOJIa
«3aIIATHI.

['pynmnoBas paboTa B XUMHUYECKOH JIAOOPATOPUHU CTUMYJIUPYET COTIaCOBAaHHOE B3aUMOJICHCTBUE
MG)KIIy CTYZ[CHTaMI/I, OTHOIICHUS B33HMHOI>'I OTBE€TCTBCHHOCTH )41 COTPYI[HI/I‘-IGCTBB,. HpI/I
GOpMHpPOBAaHMKM TPYI YYUTHIBACTCS JBa IPU3HAKA: CTENEHb XHMHYECKOW IOJATOTOBICHHOCTH
CTYJIEHTOB U XapaKTep MEXJIMYHOCTHBIX OTHOLIEHUH. B psne ciiydaeB CTyJeHTaM CaMUM IIpejiaract
pa3OUThCSl HA TPYIIIBI, COCTAB KOTOPBIX BITOCJIEICTBHH MOXET KOPPEKTHUPOBATHCS IS TOBBIIICHUS
KauecTBa pabOThHI.

B nabopaTopHOM mNpakTUKyMe TpH BBIIIOJHCHUH OTACIBHBIX OIBITOB HCIIOIB3YETCS METO/I
pPOOJIEMHOTO OOYYEHUS: CTYACHT MOIYyYaeT 3aJaHHe Ha XUMUYECKUIH MPOIECC, METOAUKY KOTOPOTO
OH JIOJDKEH T0J00paTh CaMOCTOSITENBHO, HMCXOAS W3 HMEIOIIMXCS PEaKTHBOB, OOCYAUTh €€ C
Hpenoz[aBaTeneM 1 3aTEM HpI/ICTyHI/ITB K €TI0 BBIIIOJTHCHHAIO.

7. MEPEYEHb YYEBHO-METOIUYECKOI'O OBECIIEYEHUS J1JISA

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS O JUCHUILJINHE

JlexuuoHHble 3aHATHS MPOBOAATCS 1 pa3 B Hexemo B oObeme 1 yaca B IEPBOM CEMECTPE.
JlaGopaTopHble 3aHATUS MPOBOAAT B 00beMe 1 yaca B Hexemto. [lociie okoHYaHUs U3ydeHUs KX 01

TEMBI CTYACHTBI HPOXOAAT TCCTUPOBAHUC, CO6€C€,Z[OB8.HI/IG, BBIIIOJIHAKOT KOHTPOJIbHBIC pa6OTLI.

7.1. IlepeueHb-y4eOHO-METONYECKOTO 00ECIeUeHUS A1 00yHarOMIUXCsl [0 AUCIUIIINHE:

1. AxwmetoB H. C. Obmas un Heopranuueckast xumusi: yueOHuk ais By3os/H. C.  Axmeros.
— M.: Beicur. mk., 2002. — 743 c.

2. ['munka H.JI. O6mas xumus. — M.:Uurterpain-Ilpecc, 2002. — 727 c.

3. I'muuaka H.JIL. 3agaun u ynpaknenus o oomeit xumuu. — JI.: Xumus, 2001.

4, Vrait S1.A. O6mas u Heopranuyeckas xumus. — M.:BIII, 2000. — 527 c.

S, Canamos A.X., Kutuesa JI.U., AkranueBa A.I". JlabopaTOopHBbIN IPAKTHUKYM I10

oOuieit u Heopranuueckoil xumuu. [log pexa. npodeccopa Cynrteirooit 3.X. —

Marac, ITunurpum, 2008. — 71 c.

7.2. YkazaHus 175 00y4aroniuxcs 0 OCBOCHHIO TUCITUTUTHHBI

Ta6auna 7.1.
Coaepxanue caMOCTOATEIbHOH padoThI 00yYAKOLIUXCS
omep Temwi/6onpocwt, evinocuMble HA 0/1-60 Dopmul
azoena camocmosmenvHoe usyuenue yacoe pabomui

(memol)



IIpocTeie u crnoxHbIe BemecTBa. Pacmpoct-
PAHEHHOCTh JIEMEHTOB B 3€MHOW KOpE€ U KOCMOCE.
Xumuueckue U pu3ndeckue cBoiicTa BemecTna. [1o-
HATHE O YUCTOM BellecTBe M mpumecu. OCHOBHBIC
METObl ToydyeHHus: yuctbix Bemects, [1JIK. Kiac-
cupUKausg XUMHYECKHX pPEAareHTOB II0 CTEMeHU
4uCcTOThl IIOHSITHE O XWMHYECKOMW pEeaklMu Kak|
npeBpaiieHuu BemecTB. OCHOBHBIE THUITbI XHUMHYE-
CKUX pEaKIUi: Peakiuu pas3ioKEeHUs, COCIMHEHUS,
3aMeleHusi, OOMEHa, BHYTPEHHErO IIpEBpalllCHHUS.
Homenknarypusie mnpaBuna HIOITAK nHeopranude-
ckux BemiecTB. Kiaccudukanus mpocThIX BEIIECTB.
Kiaccudukanmsi CIOKHBIX BEIIECTB 110 COCTaBy.
bunapueie coenuHeHusa. MHTepMeTaULIMUECKUE CO-
enuHeHns. Knmaccudukamusi CIOXKHBIX BEMIECTB TIO
(GYHKIIMOHATBHBIM MTPU3HAKAM.

10

cobeceoBanue,
TECTOBBIHA
KOHTPOJIb

Snpo kak AuHaMUYecKasi CHCTEMa MPOTOHOB U HEM-
TPOHOB. Y CTOMYMBBIE U HEYCTOWYMBBIE siapa. Pa-
JIIMOaKTUBHBIN pacnan saep. [lepuon nonypacnaza.
SlnepHble peakliMy U MPEBPALCHUS] XUMUYECKUX
a1eMeHTOB. McKyccTBEHHAs paiMOaKTUBHOCTb.
«MeueHble» aTOMBI U UX IPUMEHEHHE.

10

cobecenoBanme,
TECTOBBIN
KOHTPOJLITb

OtkpeiTHE Iepuoandeckoro 3akona JI.1. Mennue-
neeBbIM. [IpuHIIUI MOCTPOEHUS €CTECTBEHHOM CHC-
TeMbl 31eMeHTOB. Mcnonb3oBanue JI.11. Menaenee-
BbIM METOJIOM MHTEPIOJISIIIAU JIJIs1 UCTIPABJICHUS
aTOMHBIX MaccC U IMpeACKa3aHus CBOWCTB €Il He
OTKPBITHIX 3JIEMEHTOB. DKCIIEPUMEHTAIBHBIC TTO/T-
TBEPKICHUS TEOpETUUECKUX npeackazanuit .M.
MenpeneeBa. 3Hau€HUE OTKPBITHS IEPUOTUICCKOTO
3akoHa. PackphiTHE B IEPHOIMYECKON CHCTEME BCe-
00111ell eCTECTBEHHON B3aUMOCBSI3H MEXTY XHUMHU-
YECKUMU dJIeMEeHTaMu. [ paHuLbl 1 HBOIIOLMA T1e-
PUOIUYECKON CUCTEMBI.

10

cobecenoBaHue,
TECTOBBIN
KOHTPOJIJIb

Bonopoanas cBsi3b. MexmonekynsipHas U BHyTpH-
MOJIEKYJISIpHAsi BOAOPOIHAS CBs3b. BimsiHuEe BOIO-
POJIHOM CBSI3M Ha CBOMCTRA BellecTBa. PoJib BOJI0-
POIHOM CBS3M B OMOJIOTMYECKUX TpoIieccax. Me-
Tamndeckas cBsi3b. OCOOCHHOCTH 3JIEKTPOHHOTO
CTPOCHHUSI aTOMOB, CITOCOOHBIX K 00pa30BaHUIO Me-
TAJJTMYECKOU CBA3U. MEKMOJEKYIIApHbIE B3aUMO-
JencTBus. JUIoab-aumnonb, JUI0jb-
MHIYLIMPOBAaHHBIN JUMOJIb, JUCIIEPCUOHHOE B3au-
MOJEHCTBHE.

10

cobeceoBaHme,
TECTOBBIA KOH-
TPOJb

HNonubIl 1 paiuKaibHbIA MEXAHU3MbI XUMAUECKUX
peakuuii. CBoOOIHBIC paguKaibl. [IoHsITHE O TIeTI-
HBIX peakiusax. Buapl karanu3a: roMOT€HHBIH, Te-
TEPOT€HHBIN, MUKPOT€TEPOTr€HHBIN, aBTOKATAIIN3,
MOJIOKUTEIBLHBIA M OTPHUIATEIBLHBIM KaTaIu3, MOHS-
e 00 narnduTopax. OcodGeHHOCTH (HEePMEHTOB KaK
KaTanu3atopoB. Mcnosib30BaHNE KaTAIM3aTOPOB B
MIPOMBIIUIEHHOCTH.

10

cobece0BaHmE,
TECTOBBIN
KOHTPOJTb




HUSI, aKBAKOMIUIEKCHI (KpHUCTAIIOTHAPATHI KaK Ja-
CTHBIH Clly4ail akBaKOMILIEKCOB). AMMHAKATHI.
AnuaoxkoMIuIeKchl. JIBOMHBIC COJIM KaK YaCTHBIN
CIy4dai aiuaoKoMIuiekcoB. [loauranorennasl, mo-
JIMCYIBbI, MEPOKCUIHBIE coeAuHeHus. KitacTepHble
CO€IUHEHMS, I-KOMILIEKCHI, KOMILIEKChI «TOCTh-
XO35IMH», COCIMHEHUS BKJIIOUECHUS, KJIaTpaThl, I[1€0-
aThL. M{30MepHrst KOMIIIIEKCHBIX COETMHEHUM: TH/I-
patHas, KOOpAWHAIIMOHHAS, TEOMETPUYECKas, U30-
MepHs TTOJIOKEHHs (CoNIeBasi M30MEpPHsI ), MOHU3AIIH-
OHHAasl, OIITHYSCKAs.

6 [IpumeHeHne TepMOIMHAMUYECKUX (QYHKITAN TSI 10 cobecenoBanue,
XapaKTEePUCTUKH PEAKIIMOHHON CITOCOOHOCTH Be- TE€CTOBBIN KOH-
IIECTB U OLICHKE BO3MOXHOCTH MPOTEKAHUS TPOJIb
XAMHYECKUX PEaKUi

Y CaoiicTBa pacTtBopoB. PacTtBopumocts. KonieHnrpa- 10 coOece0BaHmE,
1ust pacTBOpoB. CriocoObI BRIpAXKEHUS KOHIIEHTpa- TECTOBBII
UM PACTBOPOB: MACCOBas J0JII paCTBOPEHHOTO KOHTPOJIb
BEILIECTBA, MOJISIPHAS] KOHIIEHTPAIIUS, MOJIIpHAs
KOHIICHTpAIKs SKBUBAJICHTA, MOJIbHAS JIOJISI, MO-
JSTBHOCT.

8. OKHCIHUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU. 10 cobeceoBaHme,
Oxkucnurenu, BocctaHOBUTENH. OCHOBHBIE 3aKOHO- TECTOBBII
MEPHOCTH B U3MEHEHHH OKHCIIUTEIbHO- KOHTPOJIb
BOCCTAaHOBUTEJIbHBIX CBOMCTB MPOCTHIX BELIECTB U
coenuaeHuil. Ctenenpb okuciaeHus. Knaccudukanus
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii. Me-

TOJBI PACCTAHOBKU KO3(PPHUIIMEHTOB B YpaBHEHUHU
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Posb
cpelibl B IPOTEKAHUU OKUCIUTEIBHO-
BOCCTAHOBHUTEJBHBIX MPOIIECCOB. MOJISIPHBIE MaCChl
HKBUBAJICHTOB B OKUCIUTEIIbBHOBOCCTAHOBUTEIBHBIX
peaKIusX.

9 Knaccudukanusi KOMIUIEKCHBIX COCTMHCHHM: TH- 9 cobecenoBaHue,
MAYHBIE KOMIUIEKCHBIE COSTUHEHUS, XEJIAThl, TIOJIN- TECTOBBII
SJIEPHBIE KOMIUIEKCHI, U30- U T€TEPOIOJIUCOSTUHE- KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MNPOMEXXYTOYHOM ATTECTALIUU

Bonpocwt 01s codecedosanusn

Tema: «OcHOBHBIEC NOHATHA U 32aKOHBLI XUMHHU. JKBUBAJIEHT)»

1.

O6BeM Pe3NHOBOI KaMephl aBTOMOOHIBHO# IMHBI paBeH 0,025 M, naBneHue B Heit

5,0665 10° ITa. Onpeenute Maccy Bo3ayXa, Haxosmerocs B kamepe mpu 20°C.

3aHEMaroT 00beM 22,1810 M2,

PaccunTaiiTe MOnmeKyIApHYyIO Maccy rasa, eciu 7-10~ kr ero mpu 20°C u 0,253-10° ITa

Paccuuraiite CPCAHIOIO MOJICKYJIAPHYIO MACCy U IIJIOTHOCTDH IO AUOKCUAY YyIJI€poaa

CMECH Ta3o0B, cojepxkaiieit mo oobemy 38% docrena COCl12 u 62 % xmnopa Clo.




4. Ompenenute Maccy 10 M® razoBoit cmecu, conepskaieii (1o o6semy) 50% Bogopoaa u
50% nuokcuna yraepoaa (H.y.).

5. Ta3 (n.y.) 3aanMaet oobeM 1 M. Tpu Kakoif Temmeparype 00beM ra3a yTponuTcs, eciin
JIaBJIEHHUE ra3a He MeHsaeTcs?

6. Ilpu kakoM JaBIeHNH Macca xjopa oobemoM 3-10° m® coctaBur 2,510 kr, eciu
t=23°C?

7. Kaxkyro maccy CaCO3 Hajo B35ITh, 4TOOBI MOJYYHUTh MIPH €T0 MPOKATUBAHUHU JTUOKCH]T
yriepona, 3anuMaronuii 06sem 25-10° M mpu 15°C u gasnenuu 104000 Ia?

8. Beruucnute 06bvem 0,100 kxr razosoit cmecu cocraBa 3CO+2CO2 npu 50°C u naBiaeHun
98600 ITa.

9. M3 5-10° kr xnopara xamms KCIO3 6b110 momyueno 0,7-10° m® kuciopona, n3amepen-
Horo npu 20°C u gasnenuu 111900 ITa. Onpegenure MaccoByrO A0JIO IPUMECEH B
XJIoparte Kajusl.

10. IIpu 0°C B cocyne oObeMoM 14102 M3 COJICPIKUTCS 0,810 kr Boziopoaa u 6,30 102 kr
azora. Onpenenure napuagbHOE IaBICHUE a30Ta U 001Iee JaBJICHHE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCAUHEHUID)
1. Kakue OuHapHBIC COSTMHCHHS HA3bIBAIOT OKCUIAMH? YKKUTE BO3MOXKHEIE CITOCOOBI UX

MOJTyYCHUSI.

2. Hagewm ocHoBaHa kiaccuduKanus OKCUIOB Ha: a) HecolleoOpa3yroliue u cosieodpasyrommue; 0)
KHUCJIOTHBIE, OCHOBHBIE U MPOSBIISAIONINE KUCIOTHO-OCHOBHYIO JBOMCTBEHHOCTH? Kakue
pPEaKIUU XapaKTEPHbI 7SI OKCUJIOB KaXI0H U3 3TUX TPYII?

3. IlpuBenuTe mpuMepbl OKCHIIOB, KOTOPBIE MPU B3aUMOACHCTBUU C BOJION 00pa3yioT ABE
kucnothl. Kak B3aumozpeiictBytoT ¢ pactBopoMm Ca(OH)2 okcuabt N2Os, N2Osz u NO,?

4. B 4eM MposBIISETCS KUCIOTHAS PUPOJIA TEX OKCUIOB, KOTOPBIE C BOJOW HEMOCPEACTBEHHO HE
B3aUMOJICUCTBYIOT?

5. HazoBute 0CHOBHBIE OKCH/IbI, HEIIOCPEACTBEHHO B3auMOIeHCTBYOIIME ¢ BooM. Hanumunre
YPaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6. Kaxkue mo xapakrepy OKCHABI 00pa3ylOT HEMETAIIbI U METAIIIbI B Pa3HBIX CTETICHIX
okucnenua? Ilokaxure 310 Ha npuMepe okcnoB xpoMa CrO, Cr203, CrOs.

7. Y Kakoro u3 IByX OKCHJOB OCHOBHBIE CBOMCTBA BhIpaxeHsl cuibHee: FeO umn Fe2O3; SnO
unn SnO2; ZnO unu CdO; SnO unu PO; BbO unu CaO; As;03 nu Biz03?

8. B kakwmx cirydasx JiBa OKCHa MOTYT B3aUMOJICHCTBOBATE JAPYT C IPYTOM U KaKUE COCTMHCHHS
MIPU 3TOM 00pa3yroTCs?

9. Kaxkue oKCHIBI 1 Ha KAKOM OCHOBAaHUH MOTYT OBITh OTHECEHBI TAKXKE M K KJIACCY COJICH?
[TpuBeHMTE COOTBETCTBYIOIINE TPHUMEPHI.

10. ®opmynaMu Kakux coJieil MOXKET OBITH (DOPMAITEHO BBIPAXKEH COCTaB TAKUX MHHEPAJIOB, KaK
HIMUHENN, TaAyCMaHUT, MarHeTUT? K kakomy Kiaccy cieayeT OTHECTH ATH COeTUHEHUs?

Tema: «Ctpoenue atoma. [leproauveckuii 3aK0H ¥ NEPUOAMYECKAS CUCTEMA XUMUYECKUX
semenToB /.. MeHaeneeBa
1. Yro Ha3bIBAIOT MPUHITUIIOM HEOMPEAECTCHHOCTH U COOTHOIICHUEM HeonpeaeneHHOCTH?

2. TIpuMeHUMO JI1 OHATHE TPAEKTOPUH JIBMKEHUS K MUKpodacThiaM? YeMm 3To ompenensercs u
KaKO€ MOHSITHUE €r0 3aMEHSET?

3. HeompeneneHHOCTh B CKOPOCTH 31eKTpoHa paBHa 108 cm/c. Haiiute cooTBETCTBYIOIIYIO
HEOTpeIeNIEHHOCTh B MOJIOKEHUH 3JIEKTPOHA.

4. Yro Ha3pIBaIOT dHepruei nonnsanuu? Kakas BennunHa uMeeT ¢ Hel 0IMHAKOBOE YHCIIOBOE
3HaueHune? B kakux equHUIIAX OHU U3MeEpAIOTCS?

5. Uemy paBHO 4MCIIO BCEX BO3MOKHBIX HOHU3AIIMOHHBIX OTEHIIMAIOB JJIs JAHHOTO aTOMa U 4TO
SBIISICTCSA MPUYMHON YBEJIMYECHUS UX 3HaueHuil B psaay: 11<l2<ls...?



10.

Kak 3aBucuT BemurHa MOHU3AIMOHHOTO MOTEHIIMAJa OT 3HAUEHUSI IJIs1 AJIEKTPOHA IIaBHOTO
KBAaHTOBOT'O YKCJIa U YEM 3Ta 3aBUCUMOCTh 00YCIIOBIeHA?

UTo Ha3bIBAIOT CPOACTBOM aTOMA K AJIEKTPOHY? JJIsl KaKUX 3JIEMEHTOB 3Ta BEJIMYMHA UMEET
HanOoJIbIIIee TTOJIOKUTEIHHOE 3HAUCHHE | JIJISl KaKUX OTpHIlaTeibHOe 3HaueHne? Kakue
SKCIIEPUMEHTAIbHbIE JJAHHBIC YKA3bIBAIOT HA HEBO3MOYKHOCTh CYIIIECTBOBAHMSI MHOT'03aPsTHBIX
MPOCTBHIX HOHOB?

Kaxkoii BEIBOJ MOKHO CAEIaTh O CBOMCTBAX dJIEMEHTA 110 3HAUYCHUIO JJII HErO0 HOHU3AIMOHHOT'O
MOTEHIMAIA U CPOJICTBA K DJIEKTPOHY?

Uto Ha3bIBAIOT a0COTIOTHOM U OTHOCUTENILHON AIIEKTPOOTpULIATENbHOCTRIO? Kak Mo 3HaueHnIo
ATOM BEJIMYMHBI MOYKHO, CYIUTh O HAITPABJICHUU CMELIEHHUS JIEKTPOHHOMN IIJIOTHOCTH IIPU
00pa3oBaHUM CBS3CH?

UTo Ha3BIBAIOT CTENEHBIO OKUCIICHUSI 3JIEMEHTA U YeMY paBHA UX O0Ias CyMMa B MOJISKYJie U
noHe?

Tema: «Xumuueckasi CBA3b»

1.

10.

11.

MoskeT Jin [UTiHA CBSI3U OBITh PABHOM CyMME PaiyCOB JIBYX aTOMOB, KOTOpbIe €€ 00pa3yoT?
[Mokaxute u 00BsACHUTE HA TpuMepe MoJieKy bl Ho, 3Has1, uto r/H/=0,0531m, a d/H-
H/=0,074umMm.

Beraucnure snepruto ¢ -cszu C-C, ecnu ctangaptHas teruiora oopasosanus C-H u3
ra3000pa3HBIX yriepoja u Bojoposa paBHa -2815 x/[/mMomnb, a saeprus o-ces3u C-H paBHa -
411,3 x/Ix/mMonb.

Oueprus qucconuaruu HJ paBra 298,4 k/[x/mMons. MoxHO i pa3noxuts Hl Ha anemMeHTs
1pu 06TyueHnn ynbTpaduoneToBsiM ceetoM A = 2-107° m? Kakyro suepruro Hajo 3atpa-
TUTB,4TOObI Pa3IoxuTh 5-107° r HI?

[Touemy MakcuManbHasE KOBAJIEHTHOCTH (hocopa MOKET OBITh paBHOU IATH, @ Y a30Ta TaKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax reopun BC 00BsICHUTD, T04EMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUYCHUSI pa3inyaroTcs Ha 27

JUis KakuX 3J71€MEHTOB, UIMEIOLINX 3JIEKTPOHHbIE KOH(UTYpaAI[MH BHEIIHETO CJI0Sl aTOMa 352p2 )
452p4 ) 552p5 ) 6Slp5 XapaKTepHBI IepeMEeHHas YETHASI U IEPEMEHHasl HeU€THasl BaJICHTHOCTh?

Ha ocHoBaHMM pa3HOCTH JEKTPOOTPUIIATEILHOCTH aTOMOB AJIEMEHTOB YKaKUTE, KaK
WU3MEHSETCS CTEelEHb NOHHOCTHU cBs3H B coeauuenusx HF, HCI, HBr, HJ?

Paccuuraiite 3¢ pexkTrBHBIE 3apsiibl ATOMOB BOAOPOA U XJIOpa, 00pa3yIOIIUX KOBAJICHTHYIO
TIONAPHYIO CBA3b, €CIH [Wxen MOJIeKyTsl HC1 paBen 3,4-10°0 Kn-m, a amuna cssu H- C1 paBHa
1,27100

Kaxk MOXHO OGT;SICHI/ITL, YTO aMMHaAK 1 TpI/I(I)TOpI/II[ a30Ta, UMCHOIIUEC OAUHAKOBYIO TN~
paMUIAIbHYTO (I)OpMy " coacpikalue aTOMbI 3JICMCHTOB C IPUMCPHO OAUHAKOBLIM pa3JIM4YuCM
B DJICKTPOOTPHUHIATCIBHOCTH, CYIICCTBECHHO Pa3JIMYarOTCA 10 BEIUMYNHE JUITOJIbHBIX MOMCHTOB!
i (NH3) = 0,49 « 102 Ki'm, p(NF3)=0,07-10"%° K- m?

Kak corsacosaTh Manyio MONSApHOCTH cBa3u B Monexyne CO (1 = 3,33 1073 Kim) co
3HaunTenbHbIM paznuaneM B D0 C u O D0(C)=2,5; 20(0) = 3,5.

Honnas cease.
Temneparypa miasienus CaC1,=780°C, CdCl>=560°Q panuyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSICHUTD pa3IUYHe TEMIIEPATYP TJIABIICHUS.



12.

13.

14.

15.

16.

17.

18.

[Tpu nepexone ot CsF k CsJ remneparypa 1muiaBieHus KpUCTALIOB yMeHbIaeTcsi. OOBsSCHUTH
HAOII0TaeMBIN X0 H3MEHEHUS TEMITepaTyphl TIABJICHUS.

OOBSICHUTH HEYCTONUMBOCTH TUApoKcu0B Meau (1) u cepedpa (I).

OOBSACHUTD C MO3UIUH MTPEICTABICHUNA O MOJISPU3ALUN HOHOB MEHBIYIO ycToiunBoCcTh AUCI3
B cpaBaHeHuu ¢ AUCI.

K2CO3 mumaButcs ipu 890°C 6e3 paznoxenus, AQ2CO3 pazmaraercs yxe npu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaCl, B BogHbIX pacTBOpax auccouuupyet moiaHoctbio, aHYCly nmouru He nuccormupyer.
OOBsICHUTE ATO pa3IMYUE B CBOMCTBAX COJICH.

UYTo Ha3bIBAIOT JTOTOJHUTEIBHBIM MOJISIPU3ANUOHHBIM 3P hekToM? OOBACHUTH, KaK ero
HaAJINYUE B COEAUHEHUAX ng+ nenaet okcua HJO mMenee ycroitunBbiM, yeM okcua ZnO, He-
CMOTps Ha OOJIBIIUI pajyC HOHA PTYTH.

Kakoe coennHenune tepmuuecku 6oee ycroiunso: a) PbCOs u CaCOgz, 6) HYCls u PbCls, B)
FeClz u NiCls, r) Zn(OH)2 u Ca(OH)2, 1) MgCOz u SrCOs.

Tema: «3HepreTmca H HANIPABJCHHOCTb XUMHUYECCKHUX ITPOLECCOB»

1.
2.

10.

Kakoii 3aKoH SBJIsIETCSt OCHOBHBIM 3aKOHOM TepMoxumun? J[aiiTe ero hopMyImHpoBKY.
Ilepeuncnure ciencTBus, BbITEKAOMIME U3 3akoHa ['ecca. 11 Kakux onpeneneHnii OHU
UCIOJIb3YIOTCSl B TEPMOXUMHUYECKUX pacueTax?

Kakoil GpyHkimeit cocTosiHUs XapaKTepU3yeTcsl TEHCHIINS CUCTEMbI K JOCTHKEHHIO TaK
HA3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMallbHas Oecropsi-
JIOYHOCTb pacnpeziesieHus yactuu?

Kak n3MeHsiercs SHTPOIUS CUCTEMBI C MOBBIIIEHUEM TEMIIEPaTypPhl, B PEAKIUIX CUHTE3a U
pasyioKeHus BelecTB?

Kak BnusieT Ha SHTPOIHIO CHCTEMBI 00pa30BaHUE Ta3000pa3HbBIX MPOTYKTOB?

Kaknmu 0JTHOBpeMEHHO ACHWCTBYIOMMMHE (DaKTOpaMH ONpeAesieTcs HapaBIeHHOCTh
XMMHYECKOTro mporuecca?

Yro Ha3bIBarOT dHepruei ['nooca? Kakum oopazoM u3meHeHue 3Toi BeauuuHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMHYECKYIO BO3MOKHOCTh HIJIM HEBO3MOKHOCTH CAMOTIPOU3BOJIBLHOTO
npotekanus npouecca? Kakoe 3HaueHue AG onpeensieT paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu xakom cootHomennu AH u TAS: a) cucrema HaxoqUTCs B paBHOBECUH, 0) XUMHUYECKHI
IpoIlecC HaNpaBJieH B CTOPOHY SK30TEPMUYECKOM UM SHAOTEPMUYECKON peakun?
DHTAIBIMUIHBIM WM SHTPOITUHHBIM (aKTOPOM OIPEeIieTCs HalPaBICHNE XUMUYECKUX
peaklyii Mpyu O4eHb HU3KUX TEMIIepaTypax?

Bo03M0OHO 11 caMOIIPON3BOJILHOE TPOTEKAHKE MPSMON PEAKLIUH, €CIIH IPU TOJI0KUTEIHHOM

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

Tema: «CkopocTh XMMHUYECKHX peakuuil. XHMHYeECKOe pABHOBeCHEe»

1.

Peakmmst unet mo ypaBHeHuio 4NHs +50,=4NO+6H20. Kak n3aMeHHTCS CKOPOCTh PEaKIIHH,

€CJIM YBCIIMYUTL NABJICHUC B 2 pa?,a?



10.

Peaxmus mexnay BemiectBamMu A u B Beipakaetcs ypaBHenneM 2A+B=2C. Hauanbnas
KOHIIeHTpanus BemectBa A paBHa 0,3 Moib/1, a BemectBa B — 0,5 monw/n. KoncranTa ckopo-

2vunt. PaccunTaiiTe HaualbHYIO CKOPOCTB IIPSIMON PEaKIIHH 1

cTH peaknuy paBHa 0,8 12/MoIb
CKOPOCTb 10 UCTEUEHUH HEKOTOPOT'0 BPEMEHH, KOTJa KOHLIEHTpALMs BEIecTBa A
ymenblaercs Ha 0,1 Moib.

Paznoxxenne N20O Ha MOBEpXHOCTHU 30JI0Ta MPU BBICOKUX TEMIIEpATypax MpOTEKaeT 1Mo
ypaBaenmio: 2N20=2N,+02 KoHCcTaHTa CKOPOCTH IAHHON peakiyy paBHa 5-107 jn/Monbmun
npu 1173 K. Hauansaas konuentpanuss N20 3,2 mons/n. Onpenenure CKOPOCTh peakiuu Ipu
3aJJaHHOM TEMIIEpaType B HAYAILHBII MOMEHT U B TOT MOMEHT, Korja pazioxurcs 25 % N2O.
Peaknus unet no ypaaenuro 2NO+0,=2NO;. HayayibHbIe KOHIIEHTPAIIUK Pearupyronmx
BertectB Obu1H (MOJIB/11): C(NO)=0,8; C(0O2) =0,6. Kak u3MeHHTCS CKOPOCTh PEAKIIUH, eCIIH
KOHIIEHTPAIIMIO KHCIIOPOo1a yBeIU4IuTh 10 0,9 MOJIB/JT, 2 KOHIIEHTPALHIO OKCHa a3oTta Ao 1,2
MOJIB/1?

Paccunraiite KOHCTaHTY CKOPOCTH PEaKLMU MEPBOT0 MOPSAKA, YUUTHIBAs, UTO 3a 25 MUH
peaxius mpoxoauT Ha 25 %, T. e. mpopearnpoBalia YeTBepTas 4acTh BEIIECTB.

KoHCTaHTa CKOPOCTH peaKIiy MepBoro mopsaka pasHa 2,5-10° ¢, Kakoe komnuecTso
ocTaHeTcsl HenpopearuposasiuM yepe3 10 u nocne Hayana peakiuu? HavanbHas KOHIEHTpa-
1S paBHa 1 MOJIB/I.

CKOJBKO BpeMEHU HE0OXO0UMO Ui IPoxXokaeHus Ha 60 % peakiuu BTOPOro Nopsaka, ecliu
Ipu ToM ke Temneparype 3a 20 muH peakius nporekaeT Ha 30%? HauanbHble KOHIIEHTpALUU
MCXO/IHBIX BEIIECTB OJIMHAKOBBI M PABHBI 2 MOJIB/II.

[Tpu 393 K peaknust 3akanunBaercs 3a 18 MuH. Uepes CKOJIbKO BPEMEHH 3Ta PEaKIUs
3akoH4MTCS NpH 453 K, eciiu TemmnepatypHblit K03 (HUIUEHT CKOPOCTH peakiuy paBeH 37
Omnpenenure TemMnepaTypHblid KO3()HUIIMEHT CKOPOCTH peaKkIuy, €ClIi MPHU MOHMKEHUU
TeMIepaTypsbl, Ha 45° peakuus 3aMeIuiIach B 25 pas.

KoHcTanTsl ckopocTH peakiuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHbI
2:102 1 0,38 . KakoBbl TeMnepaTypHblii KOd(GUIMEHT CKOPOCTH ITOH PeakIiy ¥ KOHCTAHTA

CKOPOCTH 3TOH peakuuu npu temneparype 303 K?

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALIUMN

Kakwue BelecTBa Ha3pIBatOT JEKTPOIUTAMHU? UeM OTINYarOTCs UX BOJHBIE PACTBOPBI OT
pPacTBOPOB HERIEKTPOJIUTOB?

YTo Ha3bIBAIOT U30TOHMUYECKIM K03 dureHToM i? KakoB ero ¢pu3nuecKkuii CMbICT U METOIBI
IKCIIEPUMEHTANBHOTO onpeneneHus? OT Kakux (paKTOpOB 3aBUCAT 3HAUYEHHS 1?7

Kakue Benmn4uuHbI ABJISAIOTCS KOJINYECTBEHHON XapaKTEPUCTUKOM MPOLEcca MIEKTPOIIN -
THYeCKOU qucconuanuu? Jlaite ux onpenenenus. Kakyro U3 HUX U IOYEMY Ha3bIBAIOT

HOCTOSHHOW BETUYUHON?



Ha xakuie rpynmsl yCIIOBHO JENAT JIEKTPOJIUTHI [0 BETUYMHE CTENIEHU MX JUCCOIHAIUN?
[IpuBeauTe MpuMepbl MPEACTABUTENCH 3TUX TPYIII.

Beimager iu ocagok mpu CiIMBaHUU HAChIICHHBIX pacTBOpoB: SrCl2 u CaSO4; CaClz u SrS04?
B kakoii mocie0BaTeIbHOCTH IOJKHBI BBINIAIaTh OCAJIKH, €CIIH K paCTBOPaM, COIEPIKALIIM
nonsl: 1) Ca?*, Ba?*, Sr** u 2) CI', I', Br’, nocteneHHo npu6asisTh: K IEPBOMY PacTBOp
Na>SOs, a ko BTopomy pactBop AgNO3?

Kakast u3 nByx coJeit 6ombliie pacTBopuMa 1 Bo CKoJIbKo pa3: CaSO4 mm BaSO4, BaCO3 wim
SrCOs, Pbl; i PbCl,?

Kakue u3 coneii He moBepraroTCs THIPOIN3Y, U €CITU MOABEPTalOTCs, TO 110 KAKOMY TUITY:
K2S04, NazSe, BaS, RbNO3, ZnCh, K2SO3, KCIO3;, HCOOK, NaC104, KBrO?

s xakoii conmu pH pactBopa Oyaer umets 6ombiree 3HaueHHe: NaNO3z niaum NaNOy,
CH3COOK wmim CH3COONHa, KCIO mm KCIO3?

10. JTafiTe cpaBHUTENBHYIO XapaKTEPUCTHKY CYIb(PaTOB, CYIb(OUTOB U CYIb()UIOB MICTOUHBIX

METAJIJIOB 110 UX CIOCOOHOCTH K TUPOIIH3Y.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEJIbHBIC PEAKIINU U JIeKTPOXHUMHUYECKHEe MPoLecch»
[Tokaxxute yCIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTJAET» AIEKTPOHBI IPU ONPEAECICHUH
(GyHKIMI OKMCIUTENs U BoccTaHOBUTENS. [louemy Takas ycIOBHOCTh BO3ZMOXKHA?

YTo Ha3bIBAIOT CONPSHKEHHONW OKHCIUTEIbHO-BOCCTAHOBUTEIBLHON ApOH U CKOJIBKO UX
JIOJDKHO Y4acTBOBATh B OKUCIMTEIbHO-BOCCTAHOBUTEIbHOM peakiuu? Yemy COOTBETCTBYET
KakJas u3 Hux?

UTo Ha3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIMU KO3 punnentamu? Kakue MeTo bl
CYIIECTBYIOT JUId UX omnpenenenus? [lokaxure CyIHOCTh KaX10r0 U 00BSICHUTE, B KAKUX
CIIy4asX ¥ MIOYEMY OJIMH U3 HUX MPEANIOYTUTENBHEE APYTOTO.

MeHsitoTCs WM OCTaOTCs TOCTOSIHHBIMU 3apsi/i M aTOMHBIM COCTaB HOHOB, YUYaCTBYIOIIUX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3mMokHO 11 npeBpallieHne NpocToro HoHa B
OKCOAHHMOH MJIM 00paTHBIH mporecc?

Ecnu xucnora, B3siTast B M30BITKE, YIaCTBYET B pEaKIIMU KaK OKUCIUTENb WK BOCCTAHOBUTEIb,
TO COBMAAAET JIU JUIsl Hee KOA(P(ULHUEHT B MOJIEKYJIIPHOM YPAaBHEHUHU PEAKIIMH C
OKHCJIUTEIHbHO-BOCCTAHOBUTENBbHBIM? Pa3zbepure 3TH ciiydan Ha mpUMepax B3auMOJICHCTBUS:
Menu ¢ pa30aBICHHON a30THOW KUCIIOTOM, COJITHON KUCIIOTHI C AUXPOMATOM KaJIHsl.
OOBsACHUTE TPUYMHY PE3KOTO Pa3IMYUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
MetaimioB 1 rpynmsl [1C, Haxoasumxcs B 5-M nepuo/e.

[Toxaxkute BIUSHUE Cpeibl HA MPOTEKaHNE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIIMi Ha
IpUMEpPE U3MEHEHUS OKHCIUTENIBHON EMKOCTH IIEpMaHIaHaT - MOHa.

Kakumu kucioramMu MOKHO IIOJIb30BaThCS AJIS CO3/1aHUs CPEJIbl IPU MPOBENECHNUN Red-Ox
peaxuii? Ilouemy c 3TOH 11eNbI0 IPUMEHSIOT OOBIYHO Pa30aBIEHHYIO CEPHYIO KUCIOTY?
CnocoOCTByeT N1 KHCIIasg Cpefia: a) OKUCICHUIO KaTHOHOB 10 OKCOAHWOHOB; 0) OKHC-

JINTCIIHOMY JIEHCTBHIO OKCOQHHOHOB?



10. Kakue OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE CHCTEMBI HA3bIBAIOT reéTepo- u roMoreHHeIMH? Uto

ABIIACTCSA HpH‘IHHOﬁ BO3HHMKHOBCHMHS CKadKa IIOTCHIMAJIa B CUCTEMAax IIEPBOIro THIa? Y,Z[aeTCH
JIK SKCIICPUMECHTAJIBHO ONIPEACINTE €TI0 a0COJIFOTHOE 3HAYCHHUEC, OTHOCUTCIIBHOC 3Ha4YeHHe?

Inexkmponu3s. Koppozus memannos.

11. 13 kakux mpoLEeccoB ciaraeTcs o0mas peakys EKTPOXUMUYECKOTO Pa3IoKeH s BelecTBa?

12. Yem otninyaeTcs OJICKTPOJIMU3 BOJAHBIX PACTBOPOB SJICKTPOJIMUTOB OT IJICKTPOJIN3a UX

pElCl'IJ'IElBOB‘.7 Kaxwne nonsl u MOJICKYJIbI, HAXOAAIIUECSA B BOAHBIX pacTBOpax coJieit MOTI'yT BOC-
CTaHaBJIMBATbCA HA KaTOAC U OKUCIIATHCA Ha aHo;[e? Hammuiure YpaBHCHHA COOTBCTCTBYIOIIUX

peaKuui.

13. HpI/I KaKHX YCJIOBUAX U U3 KAKHUX COHCﬁ, BO3MOJKHO, ITOJYYHUTH C IOMOLIIbIO JJICKTPOJIN3a

OIHOBPEMCEHHO IICJI0Yb U KI/ICJ'IOTY?

14. Taiite popmynupoBky 3axoHOB Dapanest U UX MaTEMaTHUECKUE BBIpAXKEHHS. YTO Ha3bIBAIOT

ymciiom @apanesa F? Uemy paBHa 3Ta BeIMYMHA B KYJIOHaX U aMmIiep-yacax?

15. TIpwu anexrponuse pactBopoB AGNOz, CuSOs4, BiCls, Haxoasiumxcs B mocae0BaTeIbHO

COCAUMHCHHBIX 3JICKTPOJIM3CPax, BbIACINIOCH 5,4F cepe6pa. Haiigure MacCCy BbIACIIMBIINXCSA

IIpu 5TOM MCJIU U BUCMYTa.

16. OnrHAKOBO JIM OTHOIICHHE K KOPPO3UU TEXHHUECKOTO U XUMHUYECKH YUCTOro Metauia? Yem

BBI3BIBACTCSI KOPPO3Hs OOBIYHOM CTaNN?

17. Kakue CYLICCTBYIOT CII0COOBI 3allIUThI MCTAIJIOB OT KOppOSI/II/I? KpaTKO H3JIOKUTE CYIIHOCTDb

7.

KaXXa0ro U3 HUX.

Tema: «KommiekcHbIe coeMHEHH»
Kakue coerHeHUsI MOXKHO OTHECTH K KOMIUIEKCHBIM?
[Tonp3ysch NOIOXKEHUAMU KOOPIMHALMOHHOM Teopun BepHepa naiite onpenenenus
CJICYIOIIMM TIOHSATHSIM: a) KOMIUIEKCOOOpa30BaTeb, 0) JIMTaH/Ibl, B) KOOPJAUMHAIIMOHHOE YHCIIO
KOMILIEKCO00pa3oBaTes, I') BHYTPEHHs U BHELIHSIS cpepa KOMILIEKCa.
Kak onpenenstroTcs 3apsii KOMILUIEKCHOTO HOHA U CTETIEHb OKUCIICHUS
KOMILIeKcooOpa3oBarens?
Kakas cBsI3b MEXy CTPOCHHEM aTOMOB DJIEMEHTOB M UX CITIOCOOHOCTHIO K
KOMIUIeKkcooOpa3zoBanuto? [IpuBennre npuMepsl THIUYHBIX KOMIUIEKCOOOpa30BaTeNIeH.
[TpuBeauTe MpUMEpPHl TUIMYHBIX JTUraHa0B. Kakue auranipl Ha3bIBalOTCS MOHO/IEHTATHBIMU U
KaKHe TOJIMICHTaTHBIMU?
Kakoe BrusiHEE JJOJDKHO OKa3bIBaTh Ha 3HAYCHHUE KOOPAWHAIIMOHHOTO YMCIIA YBEITHUCHHE
paanyca u 3apsja:; a) KoMIiekcooopaszoparens, 0) murangoB? Kakum COOTHOIIEHHEM JIBYX
CHJI, IEHCTBYIOIIMX MEXAY LIEHTPATbHBIM aTOMOM U JIMTaHJaMH U MEXIY CAMUMHU JIUTaHAaMHU,
oTpesieNseTcsi KOOpIUHALMOHHOE YK CII0?

[IpuBenuTe npuMeEpsl KOMILIEKCHBIX COCIMHEHU:

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) C KOMIIJICKCHBIM KaTHOHOM,



3) SBIAIOUIMXCS HEIIEKTPOIUTAMHU.
JlaiiTe UM Ha3BaHUE.
8. JlaiiTe onmpezeneHue U MPUBEIUTE IPUMEPHI OCHOBHBIX THUITIOB KOMIICKCHBIX COCTHHEHHH.
9. VkaxuTe OCHOBHbIC BUJbl H30MEPHH KOMIUIEKCHBIX cCOequHEeHUH. [IpuBeanTe npumepsl.
10. Kak ¢ mo3umuii MeTo/1a BaJICHTHBIX CBSI3€H OOBSICHUTH 00pa30BaHHUE CBSA3ECH MEKIY
KOMIUIEKcooOpa3oBaresneM u uranaaMu? Kakne opOurany neHTpaabHOTO aToMa MOTYT
OJTHOBPEMEHHO y4acTBOBATh B 00pa3oBaHuM cBsizeii? Yem 310 onpexensercs?

11. CocraBbTe KOoOpauHanuoHHbIe Gopmyibl cieayromux coeaunenuit: 2NH4Cl-PtCls, KoC204
CuC204, KCI-AuCls, 2Ca(CN)2 ‘Fe(CN)2, (NH4)4Fe(SOa)2.

Ilpumepnutit Komnjaekm 3a0anuii 011 KOHMPOJIbHLIX pAdom no oucyunaune «Xumusn)

Tema: «OcHOBHBIE TOHATHSA U 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HEOPraHNnYECKUX

coeIHHEeHU I
Bapunant Nel
1. Omnpepnennte S5KBUBAIIEHTHI 3JIEMEHTOB B uX okcuaax: Rb20, MgO, Cr.03, SOs.
2. I HekoTOporo MeTaiuia coeauusercs ¢ 8,89t 6poma u ¢ 1,78r ceprl. Haiinute sKkBUBaJICHTHBIS

Macchl Opoma 1 Me, 3Has1, 4TO SKBUBaJICHTHas Macca cepbl 16,0r/mMoIb.

3. Hanmmnre ypaBHEHUs peakuid, COOTBETCTBYIOIIMUX CIEAYIOIIEH CXeMe:
SiOx+C Ca HCI 02 Ca3(P0O4)2
Ca3(P04)21200°C ArCB C D E
4, Hanummure rpadguueckue hopmynsl coenuHenuid u aainte ux Hazpanus: H2O2, SNO2, H3P Oy,

H25203, (CuOH)2C0O3, NaH2AsOa.

5. Kaxoit 06beM KHCIOpoa clienyeT 100aBuTh K 1M° Bosayxa (21% O2), 94To0bl cofepkaHue B
HEM KHCJIOPOJa MOBBICHIIOCH 110 25%.

6. Omnpenenure GopmMyy OJTHOTO U3 KPUCTALIOTUIPATOB Cyib(hara HATPHs, €CJIU €ro Macca Mpu
MIOJITHOM 00€3BOKMBAHUH YMEHbIUIAch Ha 47%.

7. Harnurmmte GopmyIisl cosieid, COOTBETCTBYIOIIUX CIICAYIONMM ABOMHBIM okcuaam: Pb20s u
Pb3O4. HazoBuTe ux.

Bapuant Ne2
1. Omnpenenute 3KBUBaJICHTHBIC Macchl coennHenuii: Fe203, KH2PO4, Cr(OH)3, H2SiOs.
2. Omnpenenurte Maccy cepbl, 00pa3yrolleiics pu B3auMOAEHCTBUM CEPOBOAOPOIa KOJINYECTBOM

BemecTBa skBuBaiieHTa 0,0 1Momb ¢ n366ITKOM KOHIIEHTpHpoBaHHOH HNO3
3. Hanumure ypaBHEeHUS peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXEME:

Fe2(SO4)z —P X1 —P» FeClo—P Xo —P Fe30s €—Xz —P Fex(S0a)3
4, CocTtaBbTe QopMysl (AIMIHPUYECKUE TpaPUUECKIe) BCEX BOZMOKHBIX COJel 00pa30BaHHBIX
TUIPOKCHUIOM MarHusi U XpOMOBOM KHUCJIOTOM. JlaiiTe Ha3BaHUs COJISIM.

5. K 50mn cmecu B 2-x okcuzax yriepoza qo6asmiu 100mMi kuciaopoaa u noaoxmia. B
pe3ysbTare peakiuu ooumii 00bem ra3os ymensiuics Ha 10%. Bee 00beMbl ra30B U3MeEpsUIUCh PU
OJIMHAKOBBIX ycioBusAX. Onpeaenure 00bEeMHBIN COCTaB HCXOIHBIN CMECH.



6. [Ipu Tepmuueckom pasnoxeHuun okcuaa mapranua (IV), B3sitoro maccoit 0,435r, Beiienuncs
KHCJIOPOJ U 00pazoBalics Apyroi okcua Mapranma maccoit 0,382r. Kakosa ¢gopmyina storo okcuaa?

7. Uto Ha3bpIBalOT 3KBUBAJIEHTOM BellecTBa? [Ipu kakoM yclI0BUM SKBUBAJIEHT UIEHTUYEH CaMOU
4aCTHIIE BellecTBa?

Tema: «Ctpoenue atoma. [lepuoanveckuii 3aK0H ¥ ePUOAUYECKAS CHCTEMA XUMM--
yeckux d1eMeHToB [I.1. MeHnaesneeBa»

Bapuant Nel
1. Uto Ha3bpIBalOT NPUHIUIIOM HEOINPEAEIEHHOCTU U COOTHOLLIEHUEM HEOINPEAEIEHHOCTH.
2. s ckoapkux AO cymma N+1=8? EcTb ji1 Takue opOUTAIHN Y 2JIEMEHTOB IIEPUOIUIECKOI

CUCTEMBbI? ATOMBI, KAKHUX JIEMEHTOB MMEIOT HanOOJIbIlIee 3HAaUCHUE CyMMBbI N+|?
3. Hanmmmte snektponno-rpaduueckne dopmynsr: Cr, Cl+°, Te?, Th.

4, Harnmmure snexTpoHHbie (hOpMYIIbI ele HEOTKPBITHIX 371eMeHTOB Nel08, Nol13 u ykaxure,
KaKoe MECTO OHH 3aiiMyT B IEPUOJAMUYECKOI cucTeMe.

5. CKOpOCTh JBMIKEHUS IJICKTPOHA 10 TIEPBOM O0POBCKOi opOouTe paBHa 2187 km/c. Ecin
MOTPENIHOCTh B ONPEEICHUN CKOPOCTH paBHa 1 KM/C, TO KaKoi OyJeT mpy 3TOM MOTPEIIHOCTh B
ornpezeneHuu KoopauHatel? CpaBHHUTE €€ CO 3HaYCHHEM pajnyca OpOUTHI.

6. [MosicHuTe PUYKHY Pa3IHyKsl B BEIMYNHAX HOHHBIX PAJIMyCOB JJIsl H303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na"); 0,74(Mg?"); 0,57(AI*")

7. OOBsicHUTE 0C000 HU3KYIO YCTOHYHBOCTh COCTUHEHUH P-2JIEMEHTOB 6-TIEpHO/Ia B BBICIIICH
C.0.

Bapuant Ne2
1. [TpuMeHnMO 11 IOHSITHE TPACKTOPUH JIBIKEHUS K MUKpouyacTHIlam? Uem 3To ompenensercs u

KaKo¢ IOHATHE €0 3aMCHSCT?

2. VKkaxute 3HaUeHUE KBAHTOBBIX YHUCEI JJIsI BHEIIHUX AJIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanummre snekTporHo-rpaduueckue Gopmymnsi: Pd, Zr2, S2,

4. Ha ocHoBanuu yueHus o CTpoeHUH aTroMa OOBICHUTE, TTIOYEMY YHEPTeTUUECKHI S- TOTyPOBEHb
BKJIFOYACT OJIHY OPOUTAIb, P-IOAYPOBEHB - TPH, d-IOIypOBEHb - MAATh U f- MOAYpOBEHB - CEMb.
VYkaxkuTe Max 4uciio 3JIEKTPOHOB Ha 3THUX MOJYPOBHSIX.

5. YeMy paBHa Je6poiineBckas JTMHA BOTHEI YJIEKTPOHA, BIKYIIETOCs CO CKOPOCTHIO: a) 6-108
Mm/c; 6) 2187 xkm/c?

6. DHeprusi HOHU3AIUH TIPH TTOCIIE0BATEIFHOM OTPHIBE JIEKTPOHA OT aToMOB M(Q cocTaBisier:
E1=733, E>=1447 u E3=7718 xJI)/Moib. UeM 00BSICHUTH pe3koe Bo3pacTanue E3?

7. Kakyro cTpyKTypy I0KEeH UMETh BOCBMOM nepuoA? 110BTOpsET 11 OH MOJIHOCTBIO CENbMOU
nepuona?

Tema: «XumMnueckasi CBA3b»

Bapuant Nel
1. YeM 00BSICHUTH HEBO3MOKHOCTH 00pa3zoBanus 100% MOHHOI CBSA3M U UeMy IPUMEPHO paBHA

J0JI1 KOBAJICHTHOCTHU B Han0o0JIee NOHHBIX 6I/IHapHBIX COC,Z[I/IHCHI/IHX?



2. YcTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYII U HOHOB, OIIPEICINB
opOuTany IeHTpanbHOro aromMa u ux tun rudpuauzanuu: NFz, NO2', PHs, PO

3. Kak no/mkHbI MEHSThCS 3HAYCHHE MOMEHTOB JTUTojek Mojieky B psay: a) CIF-BrF-1F; 6) NHs-
PHs-AsH3?

4, [TonspuzyemMocTh Kakoro u3 HOHOB Oonblne: F wmm Br, S? wim Te?, Cl" wu I"? O6bsicauTe
MPUYUHY.

5. Trut. nas NaF=997°C, MgF2=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFe=-56°C.
OOBsICHUTH HaOMIOTaeMYT0 3aBUCHMOCTh. O0BsicHUTH pe3koe pasnmuuue Trut. AlFs u SiF4 cuurast, uro
HOJISIPHOCTH CBSI3M paBHOMEpHO yMenbmaercs oT NaF k SFe.

6. Yem 00BICHUTE 3HAYUTEIILHO 00Jiee BEICOKME T1ul. M TK. BOABI M IJIABUKOBOU KUCJIOTHI I10
CPaBHEHHUIO C TEMH, KOTOPBIE JOJIKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DIEeKTPUYECKU MOMEHT JUTIOJS MOJIeKYibl HoS paBeH

0,31-102°Kn'm, a H2Se-0,08-:02°Kn-m. Ompezenurte, Kak OTHOCATCS JUIMHBI JUIONEH 06enx
MOJIEKYII.
Bapuant Ne2
1. [Touemy npu HATMYUU OAHOM CBS3H MEXKIIy aTOMaMH OHA MOKET OBITh TOJBKO 0- CBsi3bi0? [1pn

KaKHX yCJIOBHSX 00pa3yeTcs m- U O-CBA3U?

2. Ckoubko cBsi3eit y atoma cepsl B Mosiekyiie SO2Clp, y yriepoaa B monekyne COCl; kak 3to
COIJIacyeTcsi C TUIIOM ruOpun3auu?

3. Kakas mosekysna MmosxeT cyiectBoBath u mouemy? ClFs, FCls, Brls, 1Bra.

4, Kak u3mensiercs nosispusyroliee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOpoi rpynmsl o Mg k Ba u
MOYEMY 3TO MPUBOJIUT K MOBBIIICHUIO TEPMUYECKON YCTOMYMBOCTH MX KapOOHATOB B TOMH ke
[IOCJIEJOBATEILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE TPHYUHBI H3MCHEHHSI STO¥
BEJINYHUHBEI.

6. Kakoe coenunenue 6osee repmudecku ycroiunso? PbCOs nnu CaCOs; PbCls umu PhBra.

7. PaccunTaiite 3¢ pextuBnbIii panuyc nona Na B kpucramie NaF, eciu KoHCTaHTa peIIeTKH ero
pasna 2,31-10"% M, panuyc nona F pasen 1,33-1070 m.

Tema: «CkopocTh XMMHYECKHX peaknuid. XHMHYeCKOe paBHOBecHe. JHEPreTHKa M Ha-
MPaBJEHHOCTh XHMHUYECKHX IIPOLECCOB»

Bapuant Nel
1. JluxpoMaTt aMMOHUS ITPH HATPEBAHNUH PA3JIaraeTcs M0 peakivu:

(NH4)2Cr207(t)=N21(r) + 4H20(r) +Cr203(t) AH® Xp =-503 x/]x
CKOJIBKO PHEPTUH BBIICTUIIOCH MPU PAa3JI0KEHUH HEKOTOPOM MOPIIMH JUXpOMaTa aMMO-
HUS, €CJIM Macca TBepIoro octaTka Ha 10r MeHbIe Macchl HICXOAHOTO BEIIECTBA.
2. Ouranbnus oopazoBanus H2O2(T) U3 nmpocThix BemiecTB paBHa - 136,1 k/[x/Momnb, SHTAIBIHNSA

JMCCOIMALIMU ra3000pa3HbIX BOJOPOA U KUCIOPOIa COOTBETCTBEHHO paBHbI 432, 490 kJ{x/MOb.
Boruncnute 3nepruto cesizu O-H B nepokcuze Bonopoza, NpuHAB 3HEpruto cBsizu O-O paBHOI -
138,07 x/[»x/Momb.

3. Omnpenenute AH298 1 AU cuctemsr: 4NH3s(r) + 302(r) = 2N2(r) + 6H20(x)



4. ITpu Temneparype 100°C ckopocTb 01HOM peakiuu B 2 paza 60bIIe CKOPOCTH BTOPOH.
TemmneparypHbiit K03 (PULIHEHT CKOPOCTH MEPBOI PeakLUu paBeH - 2, BTopoi - 4. [Ipu kakoit
TEeMITepaType CKOPOCTH 00EUX PeaKITuii BEIPAaBHUBAIOTCS?

5. Kak n3meHuTcs naBieHue B ccTeMe IepBoHavaibHo coaepkamieid HBr u Oz, ecnmu k MOMeHTY
Hactyruieaus pasHoBecus: 4HBr(r) + Oz(r) = 2H20(r) + 2Br2(r)  mpopearupoaiio 10% ucxomaHoro
KOJIMYECTBA KUCIIOpOa, a paBHOBeCHbIE KoHIIeHTpaluu [HBr]=0,6 mons/n; [O2]=0,36 Moab/n?

6. Bo ckoibko pa3 ciieyeTr yBeauuuTh KOHLEHTPALMIO BelecTBa B2 B cucreMme:

2A2( 1) + Ba(r) = 2A2B(r)
Uto0B! py YMEHBIICHUH KOHIICHTpAIMK BemecTBa Az B 4 pa3a CKOPOCTh MPSAMO peak-
MU HE U3MEHUJIACh?

7. Jns nekotopoit peakiun AG°>0. Kakue 3 npuBeCHHBIX YTBEPKICHUHN MTPABUIIbHBI:
a) K >1; 6) k<I; B) B paBHOBECHOI CMECH IPeO0IaTat0T MPOIYKTHl PEaKIUH; T) B
PaBHOBECHOM CMeCH Mpeo0IIaatoT UCXOAHBIE BellecTBa?
Bapuant Ne2
1. [Tpu BoccTanoBnenuu 80r okcuaa xene3a(3) amomuHueM Boiaenutes 426,3 kJx tema. [pu

CropaHuu 5,4 T METANTHYECKOTO amroMuHust Beienutcs 167,3 kJx terna. Ha ocHoBanum 3Tux
JAHHBIX, UCIIOJIB3YS 3aKOH ['ecca, BBIYUCIIUTE YHEPTeTHYSCKU AP PeKT mpu oOpazoBaHuu 1 MoIb
okcupa xenesa(3).

2. AH®55,MgO(x) n CO2(r) cootBeTcTBeHHO paBHa- 601,8 u -393,5 k/[)x/mounb. Ternora
pasnoxxenust MgCoz na MgO u CO, IH=100,7 xI>x/Mo1b. Vcriosib3ys 3TH TaHHBIC, HAHAUTE TETUIOTY
obpazoanuss MgCOszu3 371eMEeHTOB.

4. Berauciuth TeMnepaTypHbiil KOO(GGUIIMEHT CKOPOCTH PEAKIMH, €CIIM KOHCTaHTa CKOPOCTH €
npu 100°C cocrasnser 6-107, a mpu 150°C -7,2-1072,

5. Jist Toro uyToObI yBennuuTh B 216 1 256 pa3 ckopocts peakuuu cunte3a NHs, Bo ckosibko pas
HaJI0 IOBBICUTH B IIEPBOM cilydae KoHIeHTpauuio Hz, a Bo BTopom naBnenne? Kak nsmeHutcs
CKOPOCTh peaklMy IpH yBelIuueHuu aasieHus 810 pas?

6. Cucrema C(rpadur) +CO2(t) = 2CO(r) AH° =172,5 xJIx

Haxoautcst B paBHOBecuH. YKa3aTh: a) Kak u3MeHUTCs conepxkanue CO B cucreme npu
NoBBIIIIEHNH | U Tipu HeusMeHHOM JaBieHun? C yBeTMYEHHEM JaBJICHHs MpPU HEU3MEHHOU
temriepatype? 0) I3MeHUTCs U K p TP MOBBILIEHUN 00IIETo JaBJieHUs] 1 Hem3MeHHoi 1? [lpu
yBenuueHuu t? [Ipu BBegeHnn B cuctemy karanuzatopa? OTBET 000CHOBATH.

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

VYcraHOBUTH MU CIAEAYIOMMX KOHIEHTpanusax: (A) = 6monw/n, (B) = 2mone/n, (C) =
4monb/n, ([) = 3mons/n. B paBHOBecHyro cucteMy nobaBwin 4 moib/n BemectBa B. Bebl-
YHCITUTHh HOBBIC PAaBHOBECHBIE KOHIICHTPAIH BEIIECTB.

Tema: «PacrBopsbl. Teopusi 3JIeKTPOJTUTHYESCKOM M CCOLUALUMN»

Bapuant Nel
1. PactBop conepxur 0,1mons CaClz u 0,1mons AICI3 B 211 pacTBopa. KakoBa mossipHas

koHieHTpaius noHa Cl” B pactBope?

2. pH 1-10° H pacTBopa c1a60r0 0JHOKHCIOTHOTO OCHOBAHMS paBeH 9. BEIumcInTe KOHCTAHTY
JUCCOLMAIIMU OCHOBAHMUSI.



3. VYka3arb, He IPOU3BOAS BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEH paBHOU KOH-
neHtpanuu pH 6onbiie i MeHbine. OTBET 000CHYITE UCXO0/1 U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 31eKTposiuToB: KoSe u KoTe; NasPOs u NazHPOas.

4. Haitnure crenens ruaponusa cojieid u 3Hadenue pH 151 ux pacTBOpoOB KOHUEHTPALIMHU

0.1momb/m; NH4Br, KCIO, HCOONa.
5. ITPAQ2Cr207 , ipu 25°C pasro 2-107 . Beimanaer mm ocanok AgaCr,O7 npu cMeIuBaHuK

paBHbIX 00beMOB 0,05H pactBopoB AGNO3 u K2Cr,07? CteneHb AMCCONUALIMM ATUX JJICKTPOIUTOB
paBHa 90%.

6. Beraucnnts a u (H+) B 0,3M pactBope ykcycHoii kucinots (K=1,8-107°). Kakue 3HaueHns
MPUMYT 3TH BEITWYUHBI 1TOcie 1o0aBiaeHus K 151 pactBopa kuciaotsl 0,2monp CH3COONa?
Koaddunuent akrusnoctu nonos f{CH3COO") =0,7.

7. Cpasuuts pactBopumocTs POCl2 u Pblz, Be(OH)2 u Ca(OH)2. OtBeT 000CHYITE HCXOIS U3
HOJIAPU3AIIMOHHBIX MTPEICTABICHHH.

Bapuant Ne2
1. PactBop comepxkut 0,1moib - sxBuBanenToB (NH4)3PO4 B 200Mi1 pactBopa. KakoBa mossipHas

koHienTpanust nonoB NHs" B pacteope?
2. Brruucnure pH 0,001H pactBopa CepHOM KUCIOTHI.

3. VYkaszarb, He MPOU3BO/IS BHIYMCIICHHN, B KAKOM U3 PACTBOPOB JIBYX COJICH paBHOM KOH-
nentpaiun pH Oosbine win MeHbie. OTBET 000CHYITE HCXOsI U3 3aKOHOMEPHOCTH H3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoautoB: NaHCO3 u NaxClO3; NaClos u NaClO.

4, Kakue BeTMuuHbI SIBJISIOTCS KOJWYECTBEHHON XapaKTePUCTUKOM MpoIiecca dJIEeKTPOIIH -
TUdeckoi quccouuanuu? Jlaite ux onpenenenue. Kakyro u3 HUX U oyeMy Ha3bIBAIOT OCTOSTHHOU
BEJTMYHUHONI?

5. Haiinure crenens runponusa NalOz u NalO B pactBopax koHuentpauuu 0,1momns/n. 13
NOJIYYEeHHBIX JIaHHBIX CJieJIaiiTe BBIBO O CPABHUTEIBHOM crile KUCIOT, 00pa30BaBLIMX 3TH COJIH.
Kn(HIO3)=1.6-10" ;Kn(HIO)=2.3-10,

6. Brimagaer nmu BaSO4 npu 1o0aBineHnu pacTBopa cepHoi KUcaoThl 00beMoM 100mi pu
koHuenTpauun 0,2Moib/11. K pactBopy BaClz Toro sxe o0bema, eciu MosipHast KOHIIGHTPALIUSI
HKBUBAJIEHTA 3TOTO pacTBopa paBHa 0,2Momb/1.? byner nmu 1o0aBieHHOE KOJTHMYECTBO CEPHOM KHUCTOTHI
HKBUBAJICHTHBIM HJIA N30BITOUYHBIM?

7. Ckonbko Monb NH4Cl cnestyer no6asuts k 151 0,1M pactopa NH4OH(K=1,8-10"°) 15 Toro,
4T00bI KOHIIEHTpanus noHoB OH™ crasna uucienno pasua Kn? Ycnosuo npumem f(NH4)=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE P€AKIIUHA U IJICKTPOXUMHUYECCKHUE IMTPOLUECCHD)

Bapuant Nel
1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEaKUu U MoA00paTh Ko HUIUEHTH IPOCTEHIINM

cnocoooM: SO2+H3ASO4+H2,0—H3ASOs+...

2. Hanummure ypaBHeHus peakiuii 1 og06path KO3(GGHUIHMEHTHI 3JEKTPOHHO-HOHHBIM METOJIOM:
MnSO4+(NH4)2S208+H20—HMNO4+...; H202+CaOCl—

3. CocTaBHTbh B MONIEKYIApHOii hopme ypaHerue peaximu: [Fe(CN)s]® +H202—[Fe(CN)6]++0:



4. Uemy paBHa MOJIsIpHAsi Macca YKBUBAJICHTA MIEPMaHraHaTa Kajlis KaKk OKUCIUTENS, €CIIU 3TO
BEIIIECTBO B MPOIIECCE PEaKIIMKU BOCCTAHABIMBACTCS: a) 0 cynbdara mapranua (1) 6) mo nuokcuma
Maprasia B) 1o manra"ata kaiaus KoMnOs?

5. Byner nu paboTarh raJbBaHMYECKHI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyxxeHHsIX B 1 u 0,11 pactBopst KOH npu 25°C, ecnu kaxkymiast CTeeHb AUCCOLMAIIUN PACTBOPOB
KOH cootBercTBenHO paBHbl 77 1 91%?

6. TanpBannyeckuii PJIEMEHT

(-)2Cr/2Cr3+ | H2SO04 | (Pb) 3H/6H" (+)
00pa3oBaBIIeiics MpU KOPPO3UU XpOMa, OMASTHHOTO CO CBUHIIOM, JAa€T TOK CUJION OA.
Kakas Macca xpoma OKUCIHUTCS M CKOJIBKO JIMTPOB BOAOPOAA BBIAETUTCS 32 55¢ pabOThI 3TOr0
aJieMeHTa?
Bapuant Ne2
1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEAKIUU U MOA00paTh KO3 HUIUEHTHI IPOCTEHIINM

criocobom: H2SO4+KI+KCIO3—KCl+ls...

2. Hanummre ypaBHeHus peakiuii u mogoopath K03)PHUIMEHTHI 3JIEKTPOHHO-UOHHBIM METOJIOM:
H2SO4+H2S+KMNnO4—S+...; HNO3z+FeS;—

3. CocraBuTth B MOseKyJsipHOU (popme ypaBHeHue peakuuu: NaHa+12—No+I".

4. Kakyro mMaccy amoMuHAS MOKHO OKHCIUTE ¢ omoinsio 0,11 0,258 KoCr,O7mopeakuun
Al+K2Cr207+H2S04— Al2(S04)3+Cr2(S04)3+K2S04+H20.

5. BJIC ranpBannveckoii menu (-)Ag/AgNO3 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenennre KOHICHTPAITUIO JICKTPOJIUTA PHU TOJIOKUTEITHHOM
IIEKTPOJIe, eclii KO3 PUITMEHTHI aKTUBHOCTH HOHA cepedpa B pacTtBopax AGNO3 nipu oTpUIIaTeIIEHOM
Y MOJIOKUTEIBHOM 3J1eKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOIO AJIEMEHTA

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

00pa30BaBIIEroCs MPU KOPPO3UU ATFOMUHMS, KOTOPBIM HAXOIUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpOMOBOM KaTtojie BoccTaHoBuioch 0,034 kucinopoaa.

Onpenenure, HACKOJIBKO YMEHBIIMJIACH IIPH 3TOM Macca aJIOMHHUEBOIO MIEKTpoJa U
4YeMy paBHa CUJia TOKA, IPOTEKIIIETO 110 BHEIIHEN LIENH raJlbBaHUYECKOIO YJIEMEHTA.

Tema: «KommiekcHble coeqUHEeHHD)

Bapuant Nel
1. HasBatb xomrutekcHbie coeaunerus: Ba[Cu(C204)2], [Co(NH3)2(en)(CI2)]Cl, [PtCI2][AuCla].

2. Hanwucates ¢popmynsl: a) rerpaitononnaat(l) nuaaus™); 6) xmopun 6poMaTeTpaaMMu-
HakBaxpoma(1ll); B) TppaMMUHXIIOPOJUHUTPOKOOATIBT.

3. Moskno mu ocanuth HoHbl Ni%+ u3 pactsopa K2[Ni(CN)4] o6bemom 11 u C=0,1 mons/muTp,
conepxaniero 0,2 moms KCN(a=80%), ecnu 106aButh 10™*Mons cynbpuma ammonus? Ilpu kakoit MT
KOHIIEHTPALMH CyIb(HIa aMMOHHMS HauHeT BEManath ocanok? (ITP(NiS)=2:10"%8).

4. Ompenenure THIN THOPUAM3AMHM B CIEAYIOIIMX KOMIUIEKCAaX, a TaK JXe H300pa3ure HX
reomerpuueckyto popmyny: [AuCls] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. J1is ocaskeHUs XJIOPUI-UOHOB, COCTABIISAIONINX BHEIIHIOK Cepy KOMILIEKCHOTO COeTMHEHUS,
u3 100m 0,02m pactBopa coenunenust CrClz-SH>0 nmotpedoBaioch 20mit

0,2m pactopa AgNOs. ITo pe3ynbraTamM 3TOTO OIBITA COCTABHTE KOOPIUHAITMOHHYIO (GOPMYITY
COEINHEHNS U Ha30BUTE €TO.



Bapuant Ne2
1. HasBats komiuiekcubie coequaenus: Na[Zn(OH)a], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hammcare ¢opmynsl: a) ammunnentanuanodeppar(Il) Hatpus; 0) auruapokcorerpa-
xnopormiatunat (IV) ammonus.

3. K 0,2m NiSO4 no6aBunu pasublii 06beM 2M NHs, Beranciuts [Ni]?+, ecinu cuurath 4to B
pacTBope o6pasyercs komruekcHsii non [Ni(NHs)s]>+.

4. B xommiekcax [CO(NO2)s]* 1 [Ni(CNS)s]* muranms1 06manaoT cuabHbIM moiaeM. CocTaBbTe
SHEPreTHUYECKYI0 cxeMy obOpasoBanus cBszeil (Metox BC) B 9THX KOMILIEKCAX U YKaKUTE MarHUTHbIE

CBOMCTBA KOMILJICKCOB.

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

Kpumepuu oyenxku omeema cmyoenma npu bln0JHEeHUU KOHMPOIbHOU PAdomol

Ouenka TpeGoBanus k 3HAaHUSAM
OTJIMYHO MIPUBE/ACHBI IIOJIHBIE IPABWIbHBIE PEIIEHUS, OTBETbl TI'PaAaMOTHO
apryMeHTHPOBAHBI
XOpOLLIOo JIOTIYILI€Hbl HE3HAYUTENIbHBIE TOTPEIIHOCTH IIPU OTBETAX Ha BOIPOCHI,
apryMeHTanus Oblia He HOJTHON
YIIOBJIETBOPUTET B OTBETax Ha HEKOTOPBIE BOMPOCHI JIOMYIIEHBI IPyOble OMNOKH, 4acTh
BHO BBIBOJIOB HE apr'yMEHTUPOBAaHA WJIM apI'yMEHTHPOBaHAa HENIPABUIILHO
HEYJIOBJIETBOPUT orBeThl Ha 50 u Oonee % BONPOCOB OMIMOOYHBI, OOJIBLIIMHCTBO
€JIbHO BBIBOJIOB HE ApPI'YMEHTHPOBAHBI UM ApIYMEHTHPOBaHbI HEMTPaBUIIBHO

Ilpumepnvie éapuanmaul mecmogvix 3a0aHUIL

Tema: «OcHOBHBIE MOHATHSA U 3aKOHBI XUMHH. DKBHBAJICHT»

Bapuant Ne 1

1. CDaKTOp O9KBHUBAJICHTHOCTH COJIN

1) 1/ocHOBHOCTB

2) 1/ducno KaTHOHOB * BaJIEGHTHOCTh KATHOHOB

3) 1/kucnoTHocTh
4)1/49mrcno aToMOB 3JeMeHTa * BaJIeHTHOCTD JJIEMEHTa

2. CDaKTOp OKBHUBAJICHTHOCTH OCHOBAHU A

1) 1/ocHOBHOCTH

2) 1/uaucino

KaTHOHOB * BaJIEHTHOCTHL KATHOHOB

3) 1/xucnoTHOCTH

4) 1/aucno

aTOMOB dJIEMEHTa * BaJICHTHOCTD dJIEMEHTA

3. IIIOTHOCTH rasa Io T'eJIHi0 paBHa 11, TNIOTHOCTD Ira3a 110 HCOHY

1)2,2 2) 1,1 3) 20 4) 44

4. Tlpu cropanuu 4*107° kr yrnepona ancno monexyn CO, paBHO

1) 2*10%

2)2%10%°  3)2*102  4)2*10%

5. DKBUBaJIEHT UCXOJIHBIX BEIIECTB B PEAKITUU




H2C204 + Ca(0H)2 = CaC204 + H20

1) 1/2,1/2 2)1,1/2 3)1/2,1 41,1
6. OObem (B 1), 3aHUMaeMbli 5,25 T azora npu26°C u naBnenuun 98,9 klla # # #

7. MaccoBsl€ 10JI1 rajioreHa B TaJIOTeHHU/Ie MEeTalljla U KUCIOpoa B €ro OKCUIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. Ha3zBanue ranorena # # #

8. Bbpom maccoii 0,4586 t BeiTecHsieT u3 pactBopa Kl itog maccoit 0,7280 1, KOTOpBIiA B3auMO-
neicTByet ¢ meramuioM maccoi 0,5935 r. MossipHast Macca SKBUBAJICHTa METaJlla B I/MOJITb

9. Iunk pearupyet ¢ u30bITKOM BobI B mienouHoi cpene (NaOH) ¢ oOpa3oBanuem 5,6 11 raza
(H.y.). DKBUBaJICHTHOE KOJMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. ®akTop ’KBUBAJIEHTHOCTU KUCIIOTHI

1) 1/KHCIOTHOCTH

2) 1/0CHOBHOCTB

3) 1/umciio aToMOB 37IeMeHTa * BaJIEHTHOCTH dJIEMEHTa

4) 1/4MC0 KAaTHOHOB * BaJIGHTHOCTh KATHOHOB
2. ®DaxTOop SKBHBAJICHTHOCTH OKCUIA

1) 1/umcno KAaTHOHOB * BaJIGHTHOCTb KATHOHOB

2) 1/ocHOBHOCTB

3) 1/umciio aToMOB 3JIeMEHTa * BaJIEHTHOCTH JIEMEHTa

4) 1/KHUCIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCH/IA JTUTHS

1)5,75 2) 6,2 3)7,5 4)9,25
4. 4. KonuudecTBo BemecTBa (MoJib), coaepxkaiieecs B 37,6 r uurpara meau (11)
1)0,3 2)3,353)0,2 4)5

5. OnuH MOJIb BOJBI IPU H.y. 3aHUMAeT 00beM
1) 18 mn 2) 118 n 3)22,4n14) 224 mn
[TnoTHOCTH ra3a o Bo3ayxy pasHa 1,17, MonekynsipHas macca rasa
Macca (B rpammax) HaTpus B 35,1 r XJiopua HaTpus paBHa
Ha neitrpanuzanuro 3 r H3AsO4 uzpacxonosanock 2,366 1 KOH. OCHOBHOCTB KHCIOTBI
N3 48,15 r oxcnja MeTauia MOKHO MOIY4YuTh 88,65 T ero HuTparta. MossipHas Mmacca
HKBUBAJIEHTA JIByXBAJIEHTHOI'O MeTaJjia B I/MOJIb

© oo

Tema: «OcHOBHBIE KJIACCHI HEOPTAHUYECKHUX COeJUHEHHID
Bapuant Nel
1. dopmyna kpucramaoruapara cyibdara HaTpus, Macca KOTOPOro MpH 00€3BOKUBAHUU

yMeHbImIach Ha 47%

1) Na2SO4 * 2H20  2) Na2SO4 * 7TH20
3) NaxS04 * sH.0 4) Na;S04 * 6H.0

2. KapOonar kanus pearupyeT B pacTBOpe ¢ BelllecTBaMu Habopa

1) COy, SO, HsPOs  2) CO, KOH, HC1
3) BaClz, HNO3, Rb2SOs  4) KHSO4, NaOH, SOs

3. OIIHOBpeMeHHO HC MOT'YT HaXOAUTCA B paCTBOPC BCIICCTBA Ha60pa

1)NaSO4u HC1 2) NaOH u H2SO04
3) NaCl u H2SOs  4) NaOH u K>SOy

4. OIIHOBpeMeHHO B paCTBOPC MOT'YT HAXOJAUTCS HOHBI



1) Ni?*, K*, SO4%, I 2) Pb?*, S, CH3COO; Ba**
3) NHs*, PO, Ca?*, F  4) A1% Fe?*, COs%, Br

5. YCTaHOBHUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBaAMH

1: a30THas KuCIOTa A: B3aUMOCHCTBHUE C COJSIMH MEAM C 00pa30BaHUEM OCaIKa

2: runpokeun HaTpus b: B3aumoseiicTBue ¢ cossiMu 6apus ¢ 00pa3oBaHHEM OCaIKa

3: congHas kucnora B: B3auMopelcTBHE ¢ CEpoil IpU HarpeBaHUU

4: cynbdat aTroMUHUS I': B3auMoielicTBHE C IIMHKOM C 00pa30BaHUEM BOJOPO/Ia

6. KommuecTtBo BO3MOKHBIX coseii o0pazoBanHbix H3S04 u Al(OH)
1)4 2)1 3) 2 4)3 55

Bapuant Ne 2

1. Tmapua ogHOBaJIGHTHOrO MeTallia coaepxxut 12,5% Bomopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

2. Jlmokcuj yriepoja MOKET pearupoBaTh ¢ BelecTBaMH Habopa
1) CaO, (NH4)2CO03 pactBop, HNOz 2) Na>C03 pactBop, Mg, C (kokc)
3) KOH, H2S0O4, pactBop BaCl: 4) CuS04, NHs, NaOH

3. OIHOBpPEMEHHO HE MOT'YT HaXOAUTCS B pacTBOpE BeIlleCTBa Habopa
1) BaClou NaNOz ~ 2) BaClou NaBr
3) Ba(NOz)2u K 4) Ba(NOz)2u H2SO4

4. Kuciyro cojib MOKHO MOJIYYUTh B BOJHOU Cpejie MpU B3aUMOAEHCTBUU
1) LiOH u HBr 2)CsOH u P20s
3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N2O3

5. OJIHOBPEMEHHO B PACTBOPE MOT'YT HaXOAUTCS HOHBI

1) Ba?*, Na*, F, CO*

2) Ag*, Ca?*, Br, NOs’
3) Zn**  NHs", OH, I
4) Cu?, AI**, CI, SO4*

6. YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CIIOCOOOM €ro paclio3HaHusA:

1) 1: yrmekucinelii ra3  A: BO3rOpaHHe TICIOIIEH JTyYHHBI

2) ammuax b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) KuciIopox B: momyTHeHue U3BECTKOBOI BOJIBI

4) BomoOpon I': u3MeHeHne OKpacKu BIIaKHOW MHAMKATOPHOU OyMaXKKu

7. YCTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMHM:

1) a3oTHas KUCIIOTA A: B3aMMOJICICTBHE C COMIIMU MEAH ¢ 00pa30BaHUEM OCAIKa
2) THIPOKCU HATpusi bB: B3aumojeiicTBUe ¢ coasiMu Oapusi ¢ 00pa30BaHUEM OCaIKa
3) consHas KUCIOTA B: B3aumojelicTBre ¢ cepoil mpu HarpeBaHUU

4) cynsdat aqroMuHAS [ B3aUMOJICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbrare cienyromux npeBpamieHmii:

Ca3(P04)25i02 + € X1 Ca XzHCl X3 02 XaCa3(PO4)2  Xs

o0Opa3yeTcs KOHEUHbIN MPOAYKT X5



1) Ca(HPOy), 2) CaHPO4 3) CaHPO*2H:20 4) CasP207

Tema: «Crtpoenue aroma. Ilepuoanuyeckuidi 3aKOH MW TEPUOAMYECKAS

xuMudecknux 3jeMenToB .. MenaeneeBa»

Bapuant Ne 1

CHCTEMA

1. M3031eKTpOHHBIC aTOMBI K HOHBI
1) Fe?*, Co®* 2) Co, Ni?* 3) Fe?*, Fe3*  4) Co?*, Mn
2. DIeKTpoHHas eMKOCTh T -moxypoBHs
1)14 2)6 3)18 4)10
3. DHeprus cpoJCcTBa K JIEKTPOHY B IEPUOIC
1) He u3MeHsieTCsT  2) yMEHbIIAETCS
3) yBenuuuBaeTcsi  4) OCTalOTCs MOCTOSIHHOM
4. Pa3zpelieHHbI HAOOp KBAHTOBBIX YHCEN IEKTPOHA
Hn=3,1=0m=12)n=2,1=1,m=0
3Jn=3,1=2,m=-1 4)n=3,1=2,m=3
5. Haumenbmmii paanyc umeer MOH
1) Cs 2) Ba?* 3) Te?4) I
6. Mopens aToMa, coznannas J.Pesepdopaom Ha3pIBaeTCs
7. Ywucno ypoBHEH y aToMa OIpeaeisieTcst KBaHTOBBIM YHCIIOM
8. DHeprus OTpbIBa AIEKTPOHA OT aTOMa HA3bIBACTCS SHEPTUCH
9. VYCTaHOBHUTH COOTBETCTBUE MEXY JICKTPOHHBIMUA KOHPHUTYpAIUIMU U XUMHUYSCKHMH 4ac-
TUIIAMH
1: 1s22s22p%3s23p!  A: Na'
2: 1522522p®3s?3p®  B: N
3:1s?2s?2p® B: S?"
4:1s%2s%2p® T: A1
10. PacmionoxuTh B MpaBUIILHOW MOCIIEIOBATEIIBHOCTH 3aTIOJHEHHUS SJHEPTETHUECKUX IO TyPOBHEH
B aTOMax
A:5s b:4d B:3d I':5p Hd:6s E:4p
Bapuant Ne 2
1. M3031eKTPOHHBIC ATOMBI K HOHBI
1) Fe?*, Co* 2) Co, Ni**  3) Fe?*, Fe3* 4) Co?*, Mn
2. Habop kBanTOBBIX yricen N = 3, | = 1, s =+£1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OaMHAKOBOE KOJIMYECTBO JICKTPOHOB y HOHOB



1) Ba?*, Mg?*, Cd? 2) Ba%+, I, Te>  3)Hg?,I,Sn 4) I, Cd?*, Sn**
4. DIeKTpOHHas eMKOCTh ( -TIOypPOBHSI

16 2)14 3)10 4)18
5. DHeprus MOHU3ALMU B TPYIIIE

1) He u3MeHsieTCsT  2) yBEIIMYUBACTCS

3) yMeHbIIaeTCs 4) ocTaroTCsl MOCTOSTHHON
6. AToMHbIe opOHTaNM Aar0T cymmy N+ 1=9

1)6f, 7d,8p 2)5f, 7p,8s 3)4f,5d, 6p 4)4d, 5p, 65
7. Yucno HecapeHHBIX AIEKTPOHOB B aTOME XPOMa B HEBO30YKIEHHOM COCTOSIHUU

8. Dueprus monmsanuu atoma Ca (3B): 11 =6,113; I, = 11,871, I3 =51, 21. TpeThbs s3HEpTHS HO-
HU3AIUU PE3KO BO3PACTACT U3-3a OTPHIBA JJIEKTPOHA

9. Yucno Op6PIT&J'ICI>i Yy aToMa onpeaAcIsACTCA KBAaHTOBBIM 4YHCJIOM

10. YcTaHOBHUTH COOTBETCTBUE MEX]Y SJIEKTPOHHBIMHU KOH(DUTYpAIIUSIMU I XUMHUYECKHUMH Yac-
THLIAMA

1) 1s?2s%2p®3s%23pf4s°3d®  A: F
2) 1s22s22p%3s23p%4s'3d®  B: C
3) 1s22s?2p® B: Fe*®

4) 1s?2s?2p® T: Cr

Tema: «XuMH4ecKas CBA3b»
Bapunant Ne 1
1. B psany BomoponHbIX coennHenui anemeHToB VI A rpynnsr: H20 - H” - H2Se nonspHocTs

cBs3u O - H

1) yBenuumBaercs
2) He U3MEHsETCS
3) ymeHbaercs
4) cHauasa yMEHbLIAETCS, OTOM yBEINYHUBACTCS

2. Tonbko KOBaJEHTHASI CBSI3b UMEET MECTO B COEAMHEHUHU C HOPMYIIOit
1) Ba(OH)2 2) NHsNOs  3) H2SOq4 4) Li2CO3
3. Atom yrieposia B BO30YKJICHHOM COCTOSTHUU 00pa3yeT

1) deThIpe KOBaJIEHTHBIE CBSI3H, 3a CUET YETHIPEX HECITAPEHHBIX 3JIEKTPOHOB

2) TpH CBSI3H, 3a CUET JABYX HECHAPEHHBIX JIIEKTPOHOB U HEMOAEICHHOM IIEKTPOHHON
napsl

3) HU OJHOM, aTOM yIJIepoja B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKUX CBS3CH HE
oOpa3yer

4) nBe CBsI3M, 33 CUET JIBYX HECIIAPCHHBIX JICKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00pPa30BBIBATh BOJIOPOIHYIO CBSI3h

1)H.0  2)HF 3)HN3 4) HI
5. Sp3r1/16p1/m1/13au1/151 peaIn3yCTCs NOJTHOCTBIO



1) SO22) CHq 3) SOs4) C10

6. YCTaHOBHUTH COOTBETCTBUE MEXAY (PU3MUECKUMH CBOMCTBAMH M TUIIAMU KPHCTALTHYECKUX
pEILIETOK

1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKAs TBEPJOCTh

4: snexTpryecKas IpoBOJUMOCTb pacTBOpa
A: aTroMHas

b: Mmerannuyeckas

B: nonnas

I': MmonexynsipHas

Bapuant Ne 2

1. HaGop xBanTOBBIX uncen N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5P

2. OI[I/IHEIKOBOG KOJIMYCCTBO JJICKTPOHOB Y HOHOB
1) B&2+, Mgz+' Cd2+
2) Ba®, I, Te*
3) Hg?*, I, Sn**
4) I, Cd?*, Sn*

3. DnexTpoHHast eMKOCTb § —TTOAYPOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprus MOHU3ALMHU B TPyIIE
1) He u3mMeHseTcs
2) yBeIMuUBaeTCs
3) yMeHbIIaeTcs
4) ocTaroTcsi MOCTOSIHHON

5. Y cTaHOBUTH COOTBETCTBHE MCKAY 3JICKTPOHHBIMHA KOH(bI/IpraHI/IﬂMI/I U XUMHUYCCKHUMHU Hac-
TULIAMA
1) 1s?25%2p®3s%23pf4s°3d®  A: F
2) 1s22s22p®3s23p%4s'3d®  B: C
3) 1s22s?2p® B: Fe*®
4) 1s?2s?2p®> T:Cr
6. Pacmionoxuts B HpaBHJ’IBHOﬁ MMOCICA0BATCIIBHOCTU 3AIIOJIHEHUSA SOHCPICTHICCKUX HOHypOBHeﬁ
B aToOMax
A:6s b:7s B:6s TI:4f :5f E:6d K:5d

Tema: «XuMHn4yeckas CBA3b»
Bapuant Ne 1
1. B psany BomoponHbix coennHeHmit ameMeHToB VI A rpymmsr: H20 — HS- H2Se monsiprocTs

cBsa3u O — H:

1) yBenuumBaercs
2) HE U3MCHsETCS
3) ymeHbIIaeTcs



4) cHayvaja yMEHBIIIAETCs, TOTOM YBEINYMBACTCS
2. Tonbko KOBaJIECHTHAS CBSI3b UMEET MECTO B COSTMHEHUU C POPMYITOi
1) Ba(OH)2.  2) NHsNO33) H2SO04 4) Li>CO3
3. Arom yriepoja B BO30YXIEHHOM COCTOSIHUU 00pa3yer:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 32 CUET JBYX HECMAPEHHBIX 3JICKTPOHOB U HEMOCICHHOMN 3JIEKTPOHHO# Maphl

3) HH OJIHOH, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSTHUM XUMHUUECKHX CBS3EH HE
obpazyer

4) nBe CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BemiecTBo, KOTOpOE HE MOT'YT 0OPa30BbIBATH BOJOPOIHYIO CBS3b

1) H20 2) HF 3)HN3 4) Hi
5. SP°ruGpuaM3aIus peanru3yeTcs HOJIHOCTHIO

1) SO,2) CH43) SO3 4) C10°

6. YCTaHOBUTH COOTBETCTBUE MCKIY (I)I/I3I/I‘IGCKI/IMI/I CBOMCTBAMM U TUIIAMH KpUCTAJUINYCCKUX
PELICTOK!

1: KOBKOCTh

2: HU3Kas Temieparypa KUIEeHHs

3: BbICOKas TBEPAOCTh

4: speKkTpuYecKasi pOBOJUMOCTh pacTBOpa
A: atomHas

b: metannudueckas

B: nonnasa

I': MmonexkynsipHas

Bapuant Ne 2
1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

1) KBr  2) SOs 3) CH.4) HC1
2. ATOMHaH KpHUCTAJNINYCCKAd PCIICTKA XapaKTeCpHa IJIA

1) anromMuHMS U KapOu1a KPEMHUS

2) cepsl 1 Hona

3) okcua KpEMHUSI U XJIOpHUIa Kaaus
4) anmasa u 6opa

3. SP? TUOPHIM3ALIKS PEATTU3YETCS MOJTHOCTHIO

1)SO, 2)SOs 3)CHs 4)CIO" 5)CIOs
4. Y cTaHOBUTH COOTBETCTBUE MCKAY BCUICCTBAMU U BUJAAMU XUMHYECKOU CBI3U B HUX 1

BOJIb(Ppam A KOBaJICHTHasl MOJIsIpHAs alnmas
ajmMas b: xoBaJIeHTHas1 HEMOJIApHAs aMMHAaK
aMHaK B: meranmnueckas

MOBapEHHAas COJIb I': nonnas

5. YCcTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U TUIIAMU KPUCTAJIINYCCKUX PCILICTOK
yTJ'ICKI/ICJ'IHﬁ ras A: voHHas

KapOOpyH[ b: monekynsipHas
HUKEJb B: meramnueckas



aleTaTr HaTpus I': atomHas

6. YCTaHOBHUTH COOTBETCTBHE MEXKY THOPUIN3ANEH U MOJICKYJION

1: sp? A:  OF B: SFe
2: sp? b: BFs I': SFs:
3 spld> E  XeFe/l: BeCl,

4:  spid

4: spd

Tembl: «KIHepPreTHKa U HAMPABJEHHOCTH XUMUYECKHUX NMpoueccoB», «CKopocTh
XHMHYECKHX peaknuii. XuMHYecKoe paBHOBECHe»
Bapuant Ne 1
1. Bo ckonbko pa3 yBenuuutcst ckopocTh peakiu Ha(r) + I2(r) = 2HI(r) npu yBenmuuenuu nasie-

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

2. IIpu temneparype 90°C peakuus nporekaer 1 muH. [Ipu Kakoi TemnepaType peakuus 3aKoH-
yures 3a 149 21MuH, ecnu TemneparypHbiid Ko3ddunueHt pasen 3

1) 50°C  2)40°C 3)60°C  4) 150°C 5) 140°C
3. Xumuueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmecTuTCs BiipaBo
IPH TOHMKEHUH

1) xonuentpanuu HyS;  2) xonuenrpanuu HI; 3) naBnenus; 4) remnepaTypsl.

4. Xumuueckoe paBHoBecue peakuuu Zr(t) + 2C12(r) = ZrCla(r) + Q cMeraercst BIpaBo MpH:

1) MOBBIIIICHUH TaBJICHHS 2) noBbitieHnn KouteHtparuu ZrCls
3) AONOJHUTENBHOM BBeZleHUH ZI'  4) TIOBBIIIEHUH TEMIIEPATYypPhI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIIMU BELICCTB

(momw/m) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. VicxoaHas KOHIIEHTpaIMs BelecTBa A
(Mob/1T) paBHa

1) 0,036 2) 0,002 3)0,024 4)0,026 5) 0,030
6. U3 2 monpe CO u 2 monb Cl2 oOpa3zoBanock npu HekoTopoit remnepatype 0,45 moas COClo.
Koncranra paBHoBecus peakiu CO + C1l, = COC1a(r)

1)0,19 2)0,09 3)0,12 4)0,21

7. Crannmaptras teriora oopasosanust MgO (k) u CO2 (1) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 xJIxx/monb. Ternota paznoxenus MgCOs na MgO u CO2 AH = 100,7 kJ[»x/Mob.
Tennora obpazoanus MgCO3

1) -1096 x/Ixx/monb; 2) -1006 kx/Moab; 3) -996 k/[x/Monb; 4) -876 kIK/MOJb.

8. TGHJ'IOTa, KOTOpasA morjiomacTCsa WU BEIACTIACTCA ITPHU PaA3JIOKCHUN XUMHUYCCKOI0 COCANHCHUA
KOJIM4YecTBOM 1 MOJIb Ha IMPOCTHIC BCIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh MPSIMOH peakiiui paBHa CKOPOCTH 0OpaTHOW peakIliy, TO HACTYITaeT XUMHUYe-
CKO€




10. 3aBUCUMOCTBH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI ONPENEISIETCS MPABUIOM

1.

2.

5.

6.

7.

8.

9.

Bapuant Ne 2

Bo ckonbko pa3 yBemuuntes ckopocth peakiuu CaO(1) + CO2(r) = CaCOs(T) npu yBeaHUCHHH
JlaBJieHUs B 3 paza

1) B9 pa3 2) B8paz 3)B6paz 4)B3pa3za S5) HE U3MECHSETCH.

Bo ckosbko pa3 yBenuuuTCs CKOPOCTh peakiuu 1npu HarpeBanuu ot 75°C go 115°C, ecnu
TeMIlepaTypHbIi Ko PHuIueHT papeH 2

1) B2pasa 2) B4pasa 3) B8pa3 4) He usmeHutcss 5) B 16 pas.
[Tpu MOBBINIEHUY TaBIICHUS] XUMUYECKOE PABHOBECHE CMEIIACTCS BIIPABO

1) 2NO(r) + Oa(r) =2NOx(r)  2) C(1) + COx(r) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Nao(t)  4) CHa(r) + 4S(r) = CSa(r) + 2H,S (r)

Xumngeckoe paBHoBecue peakuun 4FeSy(1) + 1102(r) = 8S0z(;) + 2Fe203(1) +Q cmectutes
BIIPABO IIPH

1) noBeImIeHNN AaBieHUsT  2) TOBBIEHUH KOHIEHTpanuu SO2

3) nonosmHuTEeNbHOM BBeAicHNH Fe203  4) nomonHuTeIbHOM BBeeHUH FeS;

B romorennoit cucreme Ha(r) + l2(r) = 2HI(;) paBHOBECHBIC KOHIICHTPALIUY BEIIECTB (MOJIB/JT)
cocrauiu: HI - 0,02; I - 0,05; Hz - 0,03. MicxoaHasi KOHIIEHTpAIHs BOJOpoia (MOJIB/JT) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucteme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIC KOHIICHTPALIUH BE-
niecTB (Moab/n) coctapmm: HC1 - 0,85; Oz - 0,44; C1; - 0,3. MicxoaHast KOHIIEHTpAIUs KHCIIO-
pona (MoJB/1T) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranun rpadurta odbpazoBaincs okcun yraeposa (1V) maccoii 8,86 r. TeroBoit apdext
peakuuu AH = -79,2 k. Ternnora oOpazosanus CO2

1) -393,3 x/Ix/Monb  2) -358,4 k/[x/Moab  3) -335,5 kJ/[x/Moib 4) -326,4 kJ[x/MoJIb
TennoTa, KOTOpask MOTJIOIIAETCS WM BBIACISETCS IpU 00pa30BaHUN XUMUYECKOTO COSTMHEHUS
KOJIMYECTBOM BeIeCTBa 1 MOJIb U3 MPOCTHIX BEIIECTB MPH 33/IaHHBIX YCIOBHIX
Ha3bIBACTCS

CMGH_ICHI/IC XUMHUYCCKOI'0 paBHOBECUA ONIPEACIIACTCA MPUHITUIIOM

10. MunnmanbHast H30bITOYHAS OHEpru:, KOTOpOfI JOJIDKHBI O6J'Ia,I[aTI> MOIJICKYIJIbI, YTOOBI peaknus

1.

2.

MCKAY HUMHU CTaJla BO3MOKHOM HA3bIBACTCS

Tema: «PacrBopbl. Teopus 3/1eKTPOIUTHYECKON IHCCOLMALIUN»

Bapuant Ne 1

Cwmemranst 100 T 20%-H0T0 pactBopa u 50 T 32%-HOTO pacTBOpa HEKOTOPOTO BEIIECTBA.
KoH1eHTpanus noixy4eHHoro pacTeopa

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

Jnst monmydenust 9%-HOro pacTBopa COJITHON KHCIOThI Hao pactBoputh 67,2 1 HCI B Boze
Maccou

1) L107xr  2)0,505xr 3)0987kr 4) 1,227 xr



10.

Vpasnenuio 3Ag* + POs> = AgsPO4 coOTBETCTBYET B3auMOJIeiCTBHE

1) AgNOs ¢ Na2POs  2) Ag20 ¢ H3POg4
3) AgNO3 ¢ H3POs  4) AgCl ¢ NasPOq

KucCI10THOCTE pacTBOPOB COJIEN C OJMHAKOBOW MOJISIPHOM KOHIICHTPALIMEH yBEINYUBACTCS B
pany

HUTpAT KaJIusl, CHINKAT KaJlns
OpoMu[ KaJIbIUs, OPOMHUT ATFOMUHUS
XJIOpUA Kajus, (PTOpHUI Kaus
XJIOPUJL JINTUSA, XJIOPUA Kalus
Xnopua 6apust maccoii 41,6 r pactBopuiu B Boze. B momyuenHom pactBope copepxurcs 0,35

MOJIb XJIOPUA-UOHOB. CTENeHb IUCCOLUAINN XJIopHIa Oapus
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

Ecii KOHIIEHTpAIMs PacTBOpa THAPOKCcHaa amMoHus pasHa 0,1M u K, = 1,76*%107°, To ero
CTETIeHb MOHU3AIHNH (Olion) COCTABUT

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

Ecnu koHuenTpanus noHos Bogopoza [H*] u anerar-uonos [CH3COO] 8 0,1M pacTtBope yk-
cycHoil kucnoTsl paBHa 0,00132 Mob/11, TO €€ KOHCTaHTa HOHU3ALUU

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10*
KoHuentpanuo noHOB Bofopoaa B pactBope npu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

AKTUBHasI KOHIIEHTpauusi aHMOHOB aon- B 0,01M pactBopa runpokcuaa kanuss KOH, yuntsiBas
MOHHYIO CHITY pPacTBOpa paBHa

1) 9*10°3 2) 8*10°3 3) 7*10° 4) 6*10°3
Koncranrta ruaponusa, crenens ruaponusa u pH 0,1M pactBopa comn HCOONH4 (Ka(xuc)=
1,8*10*, Kn(ocH) = 1,76*¥107)

1) 3,16*10°%,0,177u 6,5  2) 4,76*10%, 0,745 u 8,3
3)2,74*10%,0,587 u 8,54  4) 5,75*107%°, 0,345 u 6,62

Bapuant Ne 2

1.

K 100 M1 96%-no¥ cepHoit kucnotsl (p = 1,84r/mi) npubasuin 400Mi1 BO/IbI, OTYUHIICS
pacTBOp MIOTHOCTHIO 1,225 r/Mii. MonspHast KOHIIEHTpalLus pacTBOpa

)3,78M  2)221M  3)2,57M  4)4,02M

N3 400 r 20%-H0T0 pacTBOpa NpHU OXJIaXKIEHUH BbIAEINIOCH 50 I' paCTBOPEHHOTO BEILECTBA.
MaccoBast 107151 BEIIECTBA B OCTaBIIEMCS] paCTBOPE

1) 8,6 % 2) 6,3% 74% 4)95%
Vpasueruio Fe** + 30H" = Fe(OH)3 cooTBeTCTBYeT B3anMoieiiCTBIE

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

[I{eT04HOCTH PACTBOPOB COJEN C OJUHAKOBOW MOJISIPHOW KOHIIEHTpALlMEH yBEIUYUBAECTCS B
pany



1) xapOoHaT HaTpus, HOAUT HATpUs  2) Cynb(UT Kanus, cynbdug HaTpus

3)HUTPUT HATPUS, HUTPAT HATPUS 4) XJOpUI TUTHUSA, XJTIOPUJ aMMOHUS
5. KonuuectBo orpunarensHeix HoHOB B 120 r 10% pacTBopa aMMOHMSI, €CIIH CTENEHb AUCCO-

nuanuu cos paBHa 90%
1) 0,135 moms  2) 0,15 moms  3) 0,167 moas 4) 1,67 moib

6. Ecnu xonnentpanus azotuctor kucnotel HNO: pasna 0,12M u K, = 6,9*10*, To cTemneHs ee
MOHHU3AINHA COCTABUT

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

7. Ecnu KoHLEHTpaius pacTBopa ruapokcuaa ammonus passa 0,1M u K, = 1,76*107, to ero
CTETICHh MOHU3AITUH (Quon) COCTABUT

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

8. Konuenrpanus nonos Bogopoza [H*] 6%-Horo pactsopa XJI10poBOJOPOAHON KUCIOTHL (p =
1,028 r/mi) cocraBiser

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AktuBHOCTB XJopua-uoHoB B 0,1 M pactBope xsopuna Hatpus NaC1l paBaa

1) 7,58*10° 2) 7,62*102 3)7,68*102  4)7,54*107?
10. Crenens ruaponuza u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Kx = 1,76*10
°)
1) 2,38*102u 5,62 2) 4,52 *10% 1 8,34 3)5,68 *102 u 6,32 4) 3,54*102 u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM M 3JIEKTPOXUMHUYECKHe MPoLecchbD)
Bapuant Ne 1
1. Peaxmus 1ucnponopuoHUPOBAHUS

HNO2= HNOs+ NO + H20
KaMnQO4 + H20 = KMnO4 + MnO4 + KOH
NH4NO3 = N20 + H20
KCIO3 = O, + KCI
2. Peaknusi BHyTpUMOJIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS

1) AgNO3z = Ag + NO2 + O3

2) Ag20 =02 + Ag

3) K2S03 = K2SO4 + KoS

4) NO2 + H20 = HNO3 + HNO>

3. Omnpenenute cymmy kodpduunerToB B ypaBaenue peakiuu CaOCl; + H20 + NaBr —
1)8 2) 7 3)9 4) 10
4. YCTaHOBUTH COOTBETCTBHE

1: mpomykTsI 31ekTpoau3a pacmiasa CuCl, A: CunuCl;
2: mpoaykTsl snekTposn3a pactsopa CUu(NOs):2 b: Cuu Oz
3: mpoaykThl anekTponn3a pactopa Ca(NO03). B: Hou O
I': Cau O2

H: H2u Cl



10.

B npouecce anexrponusa pacrBopa NaCl, mpu cuine Toka SA 3a 85 MHH Ha aHO/IE BBIACIISACTCS
MPOIYKT 00bEMOM 71 (OKPYTJIUTD JI0 IE€CATHIX )

st oxkucnenwnst B kucnoit cpeae 0,05 m1 0,2 M NaNO2 notpebyercs 0,25 u pactBop KMnOg4
00beMOM 1 (OKpPYIVIUTB JIO COTBIX)

Ucxons uz peakiuu SOz + HCIO4 + H20 = HCI + H2SO4 , tiie 1 11 pactBopa cogepxkutces 10 T
HCIOa4, nHopmansrnocts HCIO4 paBHa -MOJIb/JT (OKPYTIIUTD A0 JAECATHIX )

3HaueHue ICKTPOIHOTO MOTEHIIMAIa Meau, morpyskernoii B 0,0005 1 pacteop Cu(NO03).
pPaBHO B (oxpyrauTh 10 THICSYHBIX)

Ecnu koHIIeHTpanysi HFOHOB BOAOPOAa B pacTBOpE 4,8*10'3 MOJIB/JI, TO TIOTEHIIUAJ BOAOPOI-
HOTI'0 3JIEKTPOJIa PaBEH B (oxkpyriuTh 10 THICSAYHBIX)

Ecmu B 0,51 pactBopa cogepkurcs 0,0699 r FeCl; r, To moTeHIra KeIe3Horo 3IeKTpoa
paBeH B (oKkpyrauTh 10 THICSAYHBIX)

Bapuant Ne 2

1.

Peakuust BHyTpUMOJIEKYJISIPHOTO OKUCIIEHUSI-BOCCTAHOBJIEHUS

1) KCIO3= O2+ KCI

2) NHsNOs= N20 + H20

3) HNO2= HNOz+ NO + H20

4) KaMnOg4 + H20 = KMnO4 + MnO4 + KOH
Peaxuust 1MCIPONOPLUMOHMPOBAHUS

1) K2SO3=K2S0s + K2S  2) NO2 + H20 = HNO3 + HNO:2

3) AgNO3 =Ag+ NO2+ 02 4) Ag:0 =02 + Ag
Onpenenure cyMmmy KO3QQGHUITUESHTOB B YpaBHEHUE PEAKIIHH

K2Cr207 + H2SO4 + Na2S03 —
1)17 2)18 3)19 4)20

YcTaHoBUTE COOTBETCTBHE

1: KMnO4 + Na2SOs3 + H2SOs4 —  A: MnSO4 + K2SO4 + Na2SO4 + H20
2: KMnO4 + Na;SO3 + H20 — Bb: MnO; + KOH + Na;SO4

3: KMnO4 + Na;SO3 + KOH — B: KoMnOg4 + NaxSO4 + H20

I': MnSO4 + KOH + NaxSO4 + H0

B nponecce anextponuza pacriaBa NaCl, npu cune Toka 2A 3a 45 MUH. Ha KaTo/ie BbIJEINsAET-
Csl IPOAYKT Maccou I (OKpYTJIUTH J10 COTBIX)

B nporuiecce anexkrponuza pactBopa NaxSOs, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIE BBIIETISETCS
MPOAYKT 00bEMOM 7 (OKPYTJIUTH IO COTHIX)

Ecnu auxpomar-uoH BoccranaBnuBaetcs 10 xpoma (l11), To MonsipHas KOHIEHTpalus SKBU-
BasieHTa quxpomata kamus (o =10%; p = 1,07 r/mi) paBHa MOJIB/I.
(OKpYTJHTH IO COTHIX)

Hns B3aumoneiicteus ¢ 0,25 monb K2Cr207 tpebyercs 2 H pactBop HBr o6semom
71 (OKPYTJUTB A0 COTHIX)

Ecii KOHIIEHTpAIHs HFOHOB BOIOPO/a B pacTBope 3,8* 1073 Mob/11, TO MOTEHIHA BOJOPOI-
HOTO JIEKTPOJA PAaBEH B (oxpyriuTh 10 THICSYHBIX )




10. Ecnn moTeHIman BOJOPOTHOTO 3IIEKTPOAa paBeH - 236 MB, TO akTHBHOCTH HOHOB BOJIOpPO/A B
pacTBope paBHa MOJIB/JT (3aIUCaTh B CTAHAAPTHOM BH/IE)

Tema: «KoMmmiekcHbIe COeJHHEHHD)
Bapuant Ne 1
1. TlapamarHUTHBII HU3KOCIMHOBBIA BHYTPUOPOHUTATBHBIHI

1) [Mn(NO2)e]* 2) [CoBre]*  3)[Fe(CO)J*  4) [VCle]*
2. YCTaHOBUTH COOTBETCTBUE MEXKITY Ha3BaHUEM U (HOPMYJION KOMIUJICKCHOHN COJIN

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

A: terpaxnoporiatusart (1) kamus

b: 6pomua TpraMMuHTpUHUTpOXIOpOILIaTHHEL (1V)

B: TpuakBaTpudTOpoKoOansT

I': rekcanutpokoOansTat (111) rekcaammunko6ansta (111 [ muxmoporerpaammunnukens E:
rekcanuanodeppat(Il) xanus

3. YcTaHoBHUTH COOTBETCTBHE MCKIY (I)OpMYHOfI COCAMHCHHUA U KOOPpANHAITMOHHBIM YU CJIOM

1:

[FeFx]*2 A: 6
2: [Pt(N2H4)x]?* b: 4
3: [Pd(NH3)x]? B: 5
.7
H:3

4. Ecmu pactop comepxut 0,05 mons/n K2[Ag(CN)s] u 0,05 moims KCN, Ky = 1*102%, to
KOHIIEHTPAIIUS HOHOB cepedpa B MOJIb/JI

5. Ecnu nns KOMIUIEKCHOTO MOHA SHEPrus paciieryieHus papua 167,2 k/[x/mMomnb, TO OH morio-
IaeT CBET C JUTMHOW BOJIHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEPHOM KUCIIOTHI Bech Oapwii u3 pactBopa Ba(CN)2*Cu(CNS):
ocakaaercs B BUJIE cyib(aTa Oapus, To KOOpAUHAIIMOHHAS (hOpMYIIa Colu

Bapuant Ne 2
1. TlapamarHUTHBINA BHICOKOCIIMHOBBIA BHYTPUOPOUTATIBHBIN

1) [VCle]* 2) [Fe(C0)a]** 3) [NiCls]*> 4) [Pd(NHs)e]*

2. Y CTaHOBUTH COOTBETCTBUE MEXKYy Ha3BaHUEM U (POPMYJION KOMILIEKCHOM conH 1:
Ka[Fe(CN)e] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3)4]Cl> b: xnopuz terpaammunnukessi(l1)
3: Ko[SiFs] B: rekcadropocumukat (IV) xanmms
4: [Ni(CO)4] I': TerpakapOOHMITHUKETH

J1: muxnopoTeTpaaMMUHHUKEIS
E: rexcanmanodeppat(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MCKOY (bOpMy.l'IOfI COCAUHCHUA U KOOPANHAIUOHHBIM YHUCJIOM

[Ni(CO)x]° A:4
[Co(CN)x]"*®) B: 6
[Fe(CO)x]° B:5

I:7



J:3

Ecnu pactsop copepxut 0,02 momns/n Cd(N03z)2 u 1 mons NHs, Ky = 2,75*1077, T0 KOHIIEH-
TpaI¥st HOHOB KaJMHS B MOJIb/JT

Ecnu makcuMyM MOTJIOMICHUS] BUMMOTO CBETa JUIsl KOMIUIEKCA COOTBETCTBYET JIJTMHE BOJIHBI
400 =M, TO SHEPTHUs paclIeIUICHUs B KJ[»/MOIb

Ecmu st ocaxxnenus xjaopa u3 pactsopa Ha 1 moib PtCl4s*3NH3 (KUp: = 6) Tpedyercs 1 moib
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAS (OPMYJIa COSTUHEHUS

Kpumepuu OUECHKU omeema cmyc)enma npu 6blNO/IREHUU MEeCmOoBblxX 3a0anuil

Ouenka TpeboBanusi K 3HAHUAM
OneHka «OTJIWYHO» BBICTABISIETCS CTYIEHTY, €CIM OH TIIyOOKO H
OTJINYHO IIPpOYHO OCBOUJI HpOFpaMMHLIﬁ Marcpuall, HCYCPIBIBAIOLIL,

MOCJIEZI0BATENBHO, YETKO M JIOTUYECKH CTPOMHO €ro M3Jaraer, yMeeT TeCHO
YBSI3bIBaTh TEOPHUIO C TMPAKTUKOM, CBOOOJHO CIPABIACTCS C 3aJadyaMi,
BOIIpOCAaMH W JIPYI'MMH BUJAaMH TIPUMEHEHHUs 3HAHHWM, NpuYeM He
3aTPyAHSIETCS C OTBETOM TIPU BHJIOM3MEHEHUHW 3aJaHUM, MPABHIBHO
00OCHOBBIBAET MPUHSTOE PEIlICHUE.

OHCHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, CCJIM OH TBCPAO 3HACT
Xopoaio Marepuaj, I'paMOTHO U II0 CYHICCTBY MH3Jlara€r €ro, HC OOIIyCKasa
CYIICCTBCHHBIX HETOYHOCTECH B OTBETE Ha BOIIPOC, MPaBUJIIBHO IPUMCHSACT
TCOPCTUYCCKHC ITOJTOKCHUS ITPH PCIICHHUHA ITPAKTHYCCKHUX BOIIPOCOB M 34144,
BJIaJCCT H€06XOI[I/IMI)IMI/I HaBbIKaMHW U ITPUEMaMH UX BBIITOJIHCHUS.

OLIeHKa «YAOBJICTBOPUTCIIBHO» BBICTABJIAACTCA CTYACHTY, C€CJIHW OH

YAOBJICTBOPUTCI | UMCCT 3HAHUA TOJBKO OCHOBHOI'O XapaKTE€pa, HO HE YCBOWJI €ro HeTaJIeﬁ,

BHO AOIIYCKACT HCTOYHOCTHU, HEAOCTATOYHO IIPABUJIbHBIC (1)0pMy.]'II/IpOBKI/I,
HapyLICHHA JIOTHYCCKOU MOCJICAOBATCIIBHOCTU B U3JIOKCHUH IIPOIrPpaMMHOI0
MaTcpHraia, UCHBITBIBACT 3aTPYAHCHUS ITPU 000CHOBaHHH OTBETA.

OneHka «HEyA0BIETBOPUTEIBHO» BBICTABIAETCA CTYIEHTY, KOTOPBIH

HCYOOBJICTBOPUT | HC 3HACT 3HAYUTEIBLHOM YacTHu NporpaMMHOIO MaTepuajia, AOIIYCKACT

eNbHO CYIIECTBEHHBIE OITMOKHM, MMEET 3aTPyAHEHHUS MpPHU OTBETE Ha BOIMPOCHI H
o0ocHOBaHMU OTBEeTOB. Kak mpaBmiio, OIEHKAa «HEYJOBJIETBOPHUTEIHHO
CTaBUTCSl CTYAEHTaM, KOTOpble HE MOIYT MpPOJOLKUTH O0ydeHue 0e3
JIONOJTHUTEJBHBIX 3aHATHH 10 COOTBETCTBYIONIEH TUCIMITIIMHE.

wn

Hepeueub 60NPOCOB K IK3AMEHY

OcHosnble nonoxeHuss AMY. Arom. Monekyna. XuMuueckuil aneMmeHT. [IpocTeie u ciioxHbIE
BenlectBa. OTHOcUTENbHAsT aTOMHAas Macca, OTHOCHTENbHAs MOJEKYyJspHas Macca.
Mons.Yucno Asoragpo. MosnspHas macca.

OCHOBHBIE CTEXUOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Krnaccel HeopraHM4ecKHX BEIECTB:OKCUIBI, KHCIOThI, OCHOBaHUs, coiu. Mx ¢usnyeckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyUEHHS.

Crpoenune aroma. Monens Pesepdopna, ero memocratku. Teopusi bopa. KBantoBas teopus
CTPOEHHUS aTOMa.

KBanToBeie umcna. Ilpumammn Ilaymu. IlpaBwio I'ynpa. IIpuHOMD HauMeHbIIEW SHEpPru.
[TpaBuiia KneukoBckoro.

[lepnonnueckuil 3aKOH M NepUOANYECKasl CUCTEMa XUMHUYeCcKuX 3nemeHToB [[.M.Menneneesa.
[Tpunumn noctpoenus. I'pynmbl U neprojbpl. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB aTOMOB,
IPOCTBHIX BEUIECTB M COEAMHEHUN, 00pa30BaHHBIX XWMHUYECKMMH 3JIEMEHTaMH, B Mpeaenax
[JIABHBIX NOArPYII U nepuonos cucreMsl [I.1.Menzaeneesa. [leppuoaiudyHOCTE CBOWCTB aTOMOB
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Xumu4aeckas cBs3b. 3o00pakeHne XumMu4eckoi csizu. KoBargeHTHas (MoysipHast, HETIOJIsIpHast ).
Mexanu3mbl 00pa30BaHUS KOBAICHTHOM CBsi3u. CBOIMCTBA KOBAJIGHTHOM CBSI3U. [ mOpuan3anus
opOuTaneit. J{umomnp, IIuHA AUMONS, AUTOIBLHBI MOMEHT.

Merton BaneHTHBIX cBs3el. OcHOBHEIE mTOIOkeHnsT MeTtona BC.

Metoa MoneKyIspHBIX opOuTasnield. MarHuTHbIE CBOMCTBA BemlecTB. JInHelHas KoMOWHAIs
atomHbIx opoutaneit (JIKAO). CsaspiBaroiue u pazpoixistomne MO

HonHas cBs3b.

Bonmoponnast cBsizb. MeXMoONEKyNipHas W BHYTPUMOJIEKYJISIPHAs BOJIOPOJHBIE CBSI3U.
MexmonekyasipHoe B3auMOJICHCTBUE: 1) 3JIEKTPOCTATHUECKOE — OPUEHTAIIMOHHOE (JIUIOJIb-
JUTIONIBHOE), UHAYKIIMOHHOE U JIUCIIEPCUOHHOE; 2) IOHOPHO-aKIenTopHoe. YpaBHeHue Bau-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBS3EH.

Meraminueckast cBsizb. CXOJCTBO U pa3iMuU€ C KOBAJCHTHOW CBsI3bi0. HeHachlleHHOCTh U
HEHAIIPaBJIECHHOCTh METAJUNINYECKON CBS3U.

Xumuyeckass kuHetuka. CkopocTh xumuueckux peakuumid. Cucrema. ['oMoreHsHole u
rereporeHnbie cucreMbl. Paza. CKOPOCTh TOMOIN€HHOW U T€TEPOTeHHON peaKIui.

@DakTOphl, BAUSIONIME HA CKOPOCTh XMMHUYECKUX peakifil. 3aBUCHUMOCTh OT KOHIEHTpAIUH.
OCHOBHOH 3aKOH XUMHUYECKOW KUHETUKH.

BrnusHue Ha CKOpPOCTh XMMHYECKHX peakiuii Temmepatypel. [IpaBuno Bant-T'odda.
AKTUBHBIE MOJIEKYJIbl. DHEPIrusl aKTUBALMH. 3aBUCUMOCTb SHEPIMHM AKTUBALUU OT IPUPOAbBI
pearupyromux BeHIECTB. DJHEPreTHYEeCKUui Oapbep, MEPEeXOJHOE COCTOSHHE. YpaBHEHUE
AppeHnnyca, kak 0oJiee TOUHO OIKCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaKIK OT
TEeMIIepaTyphl.

3aBUCUMOCTb CKOPOCTH XMMUYECKHUX PEaKLUUN OT MPUPO/Ibl PEarupyromiero BeuecTna.
IlonsiTne o Kataimse W Katanms3aropax. Karamutnueckwe peakuuu. ['OMOreHHBI U
FEeTEpPOreHHbIM  Karanu3. MexaHu3sM JIeWCTBHS  KaTalu3aTOpPOB. AKTHBHBIE LEHTpPbI
karanu3atopoB. Karamutudeckue siiapl. [IpoMoTopsl. M30upaTelbHOCTh KaTATN3aTOPOB.
Tepmonunamuka. TepmoauHamuyeckas cuctema. Pasza. ['‘ereporeHHass M TOMOI€HHas
cucteMbl. KomnoneHTs! cucrembl. DyHKIMM U TapaMeTphl COCTOSTHUA. BHYTpeHHsIs SHEeprusl.
[lepBoe Hauano (3akOH) TepMOAUHAMHUKHU. DHTanbmusg. CTaHAAPTHOE COCTOSHUE BEIECTBA.
CranpapTHas SHTaIbIUS PEAKIIUU.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlamnaca. OCHOBHOM 3aKOH
TEPMOXUMUH - 3aK0oH ['ecca. Kpyrosble npoiiecchbl (LIUKIIbI).

DOHTpomnus Kak (YHKIMS COCTOSHUSI CUCTEMBI. TepMoauHaMU4ecKas BEPOATHOCTh COCTOSHUS
cuctembl W. CrangaprtHas sHTponus. Bropoe Hauano (3akoH) TEpMOJUHAMUKHU.

[Toctynar Ilmanka (TpeTbe Hayalo TEPMOIWHAMUKH). VI3MEHEHHE SHTPONMUU BEIIECTBA C
YBEJTUYCHUEM TEMIIEPATYPHI.

Oueprus ['m60ca. CszanHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO Mpoliecca.

OGparumble U HeoOpaTHMbIe peakinuu. Xumudeckoe paBHoBecue. [Ipuniun Jle Ilartense.
CMmelieHre XuMUYECKOr0 paBHOBECHS.

PactBoprr. Knaccudukanust pacTBOpoB 10 arperaTHoMy cocTosiHuio. HacelieHHsie,
HEHACBIIICHHBIE U MTEPECHIILIEHHBIE PACTBOPHI.

Konnentpanus pactBopoB. KonmeHTpupoBanHble U pa30aBiieHHBbIE pacTBOpBL. CriocoObl
BBIPKEHMSI KOHLIEHTPALMU pacTBOPOB.

DIEKTPOITUTHI U HEANEKTPOIUTHI. CUIIbHBIC, C1a0ble U CPEeTHEN CHUITBI AJICKTPOJIUTHI.
OnekTponuTHdeckas aucconuanus. OCHOBHBIE TOJIOKEHUS TEOPUU BJIEKTPOJIUTUYECKOU
aucconranuu. MexaHusm nucconuanui. Kuciaorsl, OCHOBaHUS U CONM C TOYKH 3peHus TO/I.
Crenens auccormanuu. KonctanTa qucconuanuu. 3akoH pa3z0asienust OcTBaibaa.
DJIEKTPOJIMTHYECKAST Auccoluanus BoAbl. MOHHOE mpou3BeAeHHUE BOJbl. BOIOpOIHBIA U
TUAPOKCHIIbHBIN TTOKa3aTenu. pH pacTBOpoB cosei.

[IpousBenenue pacTBopuMocTU. Peakiimm noHHOTro 0OMeHa.

I'upponus coneit. Tunsl ruaponu3za. Peakius cpenpl. CTeneHb U KOHCTaHTa THAPOJIN3A.
Wneanvubie pactBophl. KosumratuHble cBoiicTBa pacTBopoB. Ocmoc. OcMoTuueckoe
nasneHue. 3akoH Paynsa. CrnenctBus u3 3akona Payosi.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  Teopus  OBP. Knaccudukanus
OBP.Oxucnurenu u BocctanoBuTenu. Metoasl cocraBnenus ypasHenuii OBP.

DNeKTpon3. DNEKTPOJIU3 PacIIaBOB, BOJIHBIX pacTBOpoB. [lonsitue o I'3. CocraBnenne ['3.
O/1C anementa. CrannaptHas DC anemeHTa.



36. DneKTpoAHbIE TMOTCHIIUAIIBI.

CranzmapTHble 3JIEKTPOJAHBIE MOTEHIIUAJIBI.
AJIEKTPOJIHOTO MOTEHI[MAIA OT KOHLEHTPAIMi BELIECTB U TeMIiepaTypsl ( ypaBHeHue HepHcera).

DJIEKTPOXUMUYECKUI Pl HAIPSHKEHUH METAJIOB.
37. KonnuecTBeHHas XapaKTEpPUCTHKA IMPOLIECCOB AEKTposn3a (3akoH Papanes).

38. ucniepcubie cucrembl. JlucnepcHas ¢a3za u aucnepcuoHHas cpena. CycrneH3uu U 3MYJIbCHH.
Komnouansie pactBopsl. Db dext Tunnans. Koarymsauus. 3naueHue KOTOUIHBIX PACTBOPOB.
39. Kommniekcuole coeaunenusi. Koopaunarmonnass Teopusi Bepuepa. OcCHOBHBIE THIIBI K.C.

Homenknarypa k. c. [Ipaktudyeckoe npuMeHEeHHeE K. C.

Kpumepuu OUECHKU omeema HA IK3AMEHe

4-0asnIbHAsA Ilokazartenu Kpurepun
IKaJa
(ypoBeHb
OCBOCHHA)
OtnnuHO 1. IlonHoTa W3NOKEHUS Crynentom JaH IIOJIHBIN, B
(NOBBIIIEHHBII TEOPETUYECKOIO JIOTUYECKOU IIOCJIE0BATENIbHOCTH
YPOBEHB) MaTepuania; pa3BepHYTHI OTBET Ha IOCTABJICHHBIN
2. IlonHota U | BOIIPOC, IJI€ OH IIPOAEMOHCTPUPOBAJI 3HAHUS
IPABUJIBHOCTb npeaMera B IOJHOM oObeme  y4deOHOM
peleHus IIPOrpPaMMBl, JOCTaTOYHO ri1y0oKo
IIPAKTUYECKOIO OCMBICJIBAET JUC-LIUIUIUHY,
3aJlaHus; CaMOCTOSITEIILHO, u UCYEP-TIBIBAOLLE
3. IlpaBUIbHOCTD W/WIIK | OTBEYAET HA JIOTIOJIHU-TEIBHBIE BOIPOCHI,
apryMEHTUPOBAHHOCT | IPUBOAUT  COOCTBEHHbIE IPUMEpPHI IO
b U3JIOKEHUS | MpoOJIeMaTUKe IIOCTABJIEHHOTO  BOIPOCA,
(mocneoBaTeNbHOCTh | PEIIMI  MPEUIOKEHHBIE  MPaKTH-YECKHE
JICUCTBUN); 3amaHus 0e3 ONInOOK.
Xopomo 4. CaMOCTOSITEBHOCTD CryneHTOM JaH pa3BEpHYTHIM OTBET
(6a30BBbIi OTBCTA, Ha IIOCTAaBJICHHBIM BOIIPOC, TIAE CTYAECHT
YPOBEHB) 5. Kynerypa peun; JIEMOHCTPHUPYET 3HAHUs, IPUOOpETEHHbIE HA
6. ur.n JICKIMOHHBIX W CEMHWHAPCKHAX 3aHATHAX, a
TaK)Ke TOJy4YEHHBIE TIOCPEACTBOM U3YUEHHUS
00s3aTeNbHBIX Y4€OHBIX MaTepUaIoOB 110
Kypcy, JaeT apryMEHTHPOBAHHBIE OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJTHOE  BIIAJICHHME  MOHOJOTHYECKOM
peublo, JIOTMYHOCTh U IOCIIE€0BATEILHOCTD
orBeTa. OAHAKO JOMYCKAeTCsl HETOYHOCTh B
orBere. Pemmn npeniokeHHbIE MPaKTH-
4eCKue 3a/1aHus c HEOOJIBIIINMU
HETOYHOCTSIMHU.
Y noBneTBopuUTEND CTyneHTOM JaH OTBET, CBHUIETEILCT-
HO BYIOIIIMM B OCHOBHOM O 3HaHUU IPOLIECCOB
(IIOpOTOBBIit M3y4aeMOW JNHCHUIUIMHBI, OTJIMYAKOIIUANCS
YpOBEHB) HEJOCTATOYHON TJIyOMHOM ¥  IOJHOTON

PACKpPBITHA  TEMBEIL, 3HAaHUEM OCHOBHBIX
BOIPOCOB Teopuu, ciabo chopMupoBan-
HBbIMHA HaBbIKaMH aHaJIu3a SIBJ'IGHI/II\/II,
IPOIIECCOB,  HEAOCTATOYHBIM  yMEHHEM
JaBaTb ApryMCHTUPOBAHHBIC OTBCTBI U
NOPUBOANUTH  TPUMEPBI,  HEJOCTATOYHO
CBOOOIHBIM BJIAJICHUEM MOHOJIOTHYECKON
peublo, JIOTUYHOCTBIO W  IOCIeA0Ba-
TEBHOCTHIO OTBeTA. Jomyckaer-cs
HECKOJIbKO OLIMOOK B COJIEpP>KaHUM OTBETA U

3aBUCUMOCTE




pPCIICHUHN MMPAKTHICCKUX 3a;:1aH1/1171.

Heynosnersopure CryneHTOM JaH OTBET, KOTOpPBIi
JIBHO COIEPKUT psAJ CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHapyKUBAIOIIUN HE3HAHHE IPOLIECCOB
chopMupOBaH) U3y-4aeMOu IIPEIMETHOU obuacry,

OTJINYAIO-IIUNCS HErNIyOOKUM pacKpbITUEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TeOpuu, Hec(HOPMHUPOBAHHBIMU HAaBBIKAMU
aHaJIM3a SIBJICHMM, IPOLIECCOB, HEYMEHUEM
JaBaTh  apryMEHTHpPOBaHHbIE  OTBETHI,
cnabblM  BJIAJICHUEM  MOHOJIOTMYECKOMN
peublo,  OTCYTCTBHEM  JIOTMYHOCTH U
[IOCJIEZI0BATEbHOCTU.  BBIBOABI  MOBEpX-
HOCTHBI. PellieHne MpakTU4YeCKUX 3aJaHuit
HE BBIIIOJHEHO T.. CTYACHT HE CIIOCOOCH
OTBETUTb HA  BOMNPOCHl  Jaxe  IpHU
JIOTIOJIHUTEIBHBIX ~ HABOJSIIUX  BOIpOCax
npenojaBaTe’s.

9. YYHEBHO-METOANYECKOE U UTHOOPMALNOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI
9.1. YueOHasi iuTeparypa:

a) OCHOBHAaM:

1. AxwmeroB H. C. Obmas u Heopranudeckas XxuMus: yaeOHuk s By3o8/H. C. AxMeToB.
— M.: Beicur. mk., 2002. — 743 c.
2. T'munka H.JI. OGmas xumus. — M.:HUuaterpan-Ilpecc, 2002. — 727 c.
3. T'munka H.JI. 3agaun u ynpaxsenus no oomeit xumun. — JI.: Xumus, 2001.
4. HexpacoB b.B. O6mas u Heoprannueckas xumust. — M.:Xumus, 1973.
5. Vraii f.A. O6mas u Heoprannueckas xumus. — M.:BII1, 2000. — 527 c.
6. CanamoB A.X., Kutuesa JI.U., Axranuesa A.I'. JJabopaTtopHbIii IpakTUKYM O 0O1IeH U

Heopranuueckoit xumuu. [lox pen. mpogeccopa Cynteirosoit 3.X. — Marac, [Tunurpum,

2018. - 71 c.

0) JOMOJIHUTEJIbHAS:

1. Crenun b. JI. Heopranuueckas Xumusi: y4eOHUK ISl XUMHUYECKUX U XUMUKO-
TEXHOJIOTHYECKHX CHelnanbHoCcTel Bhicil. yueb. 3aBenenuit/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmras mkoima, 1994. — 256 c.

2. CyBopoB A. B. OGmias xumusi: yuebHOe mocodue Juis BbICII. yueb. 3aBeeHuii/A. B.
CyBopos, A. b. Hukonsckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlunun P. A. Peakunu HeopraHu4ecKuxX BEIIECTB: clipaBoyHUK/P. A. Jlunun. — 2-e u3n.,

nepepabd. u gon. — M.: JIpoda, 2007. — 638 c.



4. PabunoBuu B. A. Kpatkuii xumndeckuii cipaBouHuk/B. A. Pabunosuy, 3. . XaBuHa.
— CII6 .:Xumus, 1994. — 432 c.

5. 3amaun W ynpaxXHeHus 1o obmiel xumuu: yaeonoe nocooue./Ilox pex. H. B.
Koposuna. — M.: Beiciias mkona, 2003. — 255 c.

6. [onb6paiix P. A. COopHUK 3a/1a4 ¥ yIpaXHEHUH 110 XUMUH: Y 4eOHOe ocoOue /s

XUM.-TEXHOJI. CIiell. BbIcHl. y4eb. 3aBeaeHuii/P. A. I'ons0paiix, E. 1. Macnos. — M.: Beicmas mkona,

1997. - 384 c.

9.2. UnTepHeT-pecypchl

HasBanmue pecypca

Ccebuika/nocryn

DnekTpoHHas OubnIMoTeka oHNaiH «EaumHOE OKHO
K 00pa30BaTe/IbHBIM pecypcam)

http://window.edu.ru

«O06paszoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

DenepanbHbIi o0pazoBaTeabHbIN IIOpTAaI:
YUpEeXJEHUs, IporpaMmsl, craHaapTsel, BY3bl, TecTbl
EI'D, THA

http://www.edu.ru

denepanbHbI LEHTP
oOpazoBatenbHbIX pecypcoB (OIIMOP)

MH(}OpPMaLMOHHO-

http://fcior.edu.ru

Pycckas BuptyanbHas 6ubinorexa

http://rvb.ru

Kabuner pycckoro si3plka U TUTEPaTyphl

http://ruslit.ioso.ru

HannoHanpHBIM KOPITYC pPyCCKOTO SI3bIKa

http://ruscorpora.ru

ExenenenbHuk Hayku U odpasoBanus FOra Poccun
«AxageMus

http://old.rsue.ru/Academy/A
rchives/Index.htm

Hayunas anekrponnas 6ubimoreka «e-Library»

http://elibrary.ru/defaultx.asp

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru

DJIEKTPOHHO-CIIPABOYHAs CHCTEMa JOKYMEHTOB B
cdepe obpazoBanus «Mubopmmo»

http://www.informio.ru

NupopmanronHo-npaBoBas
«KoHcynpTaHT-TUIIOC»

CcHuCTCMa

CereBas BepcHsi, 1OCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopropatuBHO# cetn UHrl'Y

OneKTpoHHO-01OIMoTeyHast cucrema «HOpaiit»

https://www.biblio-online.ru

9.3. IIporpamMHoe o0ecniedeHue

JInnieH3noHHOE MPOrpaMMHOE o0ecrieueHune, ucnonbp3zyemoe B Marl'y

Microsoft Office 2007, 2010, 2016
[Tporpammusrit komrieke MMUC “Jlexanat”

[Tporpammusrtit kommieke MMUC "TIJIAHBI"

NogaksowhE

8. IlporpaMMHBI  KOMIUIEKC
KOMUCCUA-OHJIANH"

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

ITporpammusiii kommneke MMUC “Busyansnast Ctyaus TectupoBanus™

[Iporpammusriit kommieke MMUC "9JIEKTPOHHBIE BEJIOMOCTN"
MMUC BEB-ITPUJIOXEHUE

"TIPUEMHAA

9. TIlporpammusiii kommiekc MMUC "TIPUEMHA S KOMUCCHUA"

10.
11.
12.
13.

1C 3apnnata u Kaapsr
1C KamuH: pacueT 3apabOTHO#H MIaThl
AntuBupycuoel IO Kaspersky endpoint security

[Iporpammusriit kommieke MMUC "BEJJOMOCTU KA®E/IPbI"



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

14. CnpaBouHo-npaBoBas cuctema “Koncynprant”
15. 1C byxranrepus

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Teoperuuecknii Kypc

1)
2)
3)
4)
5)

Jlexuuu: npe3eHTanuu.

KOHTpOJIbHBIE TECTHI.

Crincox BOIpocoB /ISl IPOBEJEHUS cOOECeJOBAHNUS.
Talnuupl.

BapuanThl 3a1aHuit 17151 KOHTPOJIBHBIX paboT.

JlabopaTopHbIil NIPAKTUKYM

1) Temaruxa u onucanue 1aGOPaTOPHBIX paboT (CIENUANBHO Pa3pabOTAHHBIN M U3IaHHbIH
71a00paTOPHBIN MPAKTUKYM ISl CTYJICHTOB XMMHUYECKOTO HAIIPABJICHHS).

2) HaGop XMMHYECKHX PeaKTUBOB K KaxI0M 1abopaTopHoii paboTe.
3) JlaGopaTopHbie YCTaHOBKH, 060PYI0BAHHE.

HepequL TEXHUYCCKHUX CPCACTB, UCIIOJIBb3YCMBIX IIPHU OCYIICCTBIICHUU

00pa3oBaTebHOIO MpoIlecca MO JUCHHUTIITUHE « XUMHS»

Hymepa
Ne uus
n/ IlepeyeHb 0CHOBHOTO 000PYAOBAHUS pasneJio
n B/TeM
AUCIHUIJIMHBI
1. JlabopaTopus xuMuueckoil Texnonoruu Ne 608 1-9
9 PoTanmoHHbIi UcnapuTenb B KOMIUIEKTE C HarpeBaTelbHOU 1
" | 6aneit STEGLERRI-2136
3. TepmocTar 1-9
4. Anmnapat APHC-13 ans pa3sroHku He(TenpoayKTOB 1-9
5. Anmnapat ans onpeaeneHus Boasl B Hedptu Tuna AKOB 2-9
6. OnekTporHbIe 1abopaTopHbie Becbl CASMWP-300H 2-9
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METOAHYECKHUE YKA3ZAHUA JIJIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO
JUCHUIIVIMHBI

Jucnurnnuna «XuMus» HarnpasiieHa Ha popmupoBanue kommnerennuid: YK-1, OITK-2.

IIpomesxyTouHast arrecTanys IpearoaraeT 3K3aMeH.

[Tpuctynas K W3y4eHHMIO IUCLMILIMHBIL, HEOOXOAMMO B IEPBYIO OuYepelb O3HAKOMHUTHCA C
coJiep;kaHueM pabouelt nporpammsl qucuuminiel (PI1T).

Jlexuuy UMEIOT LEBbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHMIA.

[Tpu n3yuernnu u npopaboTKe TEOPETUYECKOT0 MaTepHaia i OakaaaBpoB HEOOXOIUMO:

- MOBTOPUTH 3aKOHCIIEKTHUPOBAHHBINA Ha JICKLMOHHOM 3aHSATUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JaHHOM TEME JINTEPaTyphl;

- IIPU CAMOCTOSATEIBHOM H3YYCHMM TEOPETUYECKOW TEMBl CHENaTh KOHCIEKT, HCIOIb3Ys
pekoMennoBanuele B PIIJ  nuTepaTypHble  HMCTOYHMKHM W Pecypchl  MH(YOPMALMOHHO-
TEJIEKOMMYHUKAMOHHOM ceTH «HTepHeT»

- TIPU IOJTOTOBKE K MPOMEKYTOUHOW aTTECTALMU 10 MOAYJIIO MCIIOJIb30BaTh MaTepHuaisl (poHma
OLICHOYHBIX CPENICTB.

JlaGopaTopHbIe 3aHATHS TPOBOJATCS C LENIbIO YIIYOJICHHUS U 3aKPETUICHUS 3HAHUH, TOTyYSHHBIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATENbHOM paboThl HAaJl HOPMAaTUBHBIMU JIOKyMEHTaMHU, Y4eOHOU U
HAay4YHOU JIMTEPATYpPOU.

[Tpu noAroTOBKE K 1a00paTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHall IO 3a/laHHOMN TeMe;

- IIPY BBIIIOJIHEHUU JOMAIIIHUX PACUETHBIX 3alaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNUS,

BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenaanum no padore ¢ HaAy4YHO# U yueOHOIl TuTepaTypoii

Pabora ¢ y4eOHOI M Hay4yHOW NUTEpaTypoil SBIsSETCS TJIAaBHON (HOpMOIM CaMOCTOSTENbHOMI
paboThl U HEOOXOIMMA MPH MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATHUAX, K MOTYJIbHBIM
KOHTPOJIbHBIM paboTam, ompocy, 3k3ameny. OHa BKJIIOYaeT MpopaboTKy JEKIHOHHOTO MaTepuaia —
M3y4eHUE PEKOMEH/IOBAHHBIX UCTOYHUKOB M JIUTEPATYPhl IO TeMaTuke Jiekiuil.  KoHcmekT nekuuun
TOJKeH —cojiepaTh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIPOCOB JICKIUHU, MPEIOKEHHBIX
npernojaBaresieM cxeM (MPU UX JEMOHCTPAIlMK), OCHOBHBIX MCTOYHHUKOB M JIMTEPATYPHI MO TEMaM,
BBIBOJIBI 1O KaXXAOMYy Bompocy. KoHCHeKT nomkeH OBbITh BBINOJHEH B OTAEIBHOW TETpaau IO
npeametry. OH J0MKeH OBITh aKKypaTHBIM, XOPOIIO YUTAEMbIM, HE COJIEpkaTh HE OTHOCAIIYIOCS K
TeMe UH(POPMAITUIO WIH PUCYHKHU.

KoHCIeKTsI HAyqHOU TUTEPATYPHI IPU CAMOCTOSTEIILHON MOATOTOBKE K 3aHATUSIM JIOJDKHBI

OBITH BBITIOJIHEHBI TAKXKE aKKypaTHO, COJEP>KaTh OTBETHl HAa Ka)/IbIi MOCTABIECHHBIH B TeMe
BOIIPOC, UMETh CCHUIKY Ha MCTOYHUK MH(OpMalMU C 00s13aTEIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUsS U
rojia M3JaHMs HUCIOJb3yeMO HaydHOH nuTeparypbl. KOHCIIEKT MOKeT OBITh OMOPHBIM (COAEPKATh
JIUIIH OCHOBHBIE KJTFOYEBBIE TTO3UIIMH), HO TIPH STOM IMO3BOJISIONINM JIaTh TOJIHBINA OTBET MO BOIIPOCY,
MO3KET ObITh MOAPOOHBIM. OOBEM KOHCIIEKTA OMPEALNSIETCS CAMUM O0y4YarOIUMCS.

B nporecce paboTel ¢ yueOHOM 1 HAyUHOU JIUTEPATYpOr 00YJarOUTUNHCI MOXKET:

- JenaTh 3alUCU MO XOAYy YT€HHUS B BHUJE MPOCTOrO WM Pa3BEPHYTOTO IUIaHa (CO3AaBaTh
MepevYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBIIATh TE3UCHl (LUTUpOBaHWE Hanboyiee BaXKHBIX MECT CTaThbH WM MOHOrpaduw,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIEHHE OCHOBHBIX BOITPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEpHYThIE TE3UCHI).



Pabouast mporpamMma TUCIMIUIMHBI «XUMUS» COCTABJIEHA B COOTBETCTBUH C TpeboBaHusmMu OI'OC
BO mno mwnampaBnenuto mnoxarotoBku 21.03.01 HedrerazoBoe neno mnpoduiab MOATOTOBKH
«OKcIUTyaTasi U OOCITy)KMBaHHWE TEXHOJOTHYECKHX OOBEKTOB HE(TErazoBOro MpOU3BOJICTBAY,
YTBEP)KICHHOTO NpHKa3oM MuHucTepcTBa o0pa3oBaHus U Hayku Poccuiickoit @enepaunu ot «09»
deBpans 2018 1. Ne96 , ¢ yuemom npogheccuonanvnvix cmanoapmos 19.003 «Cneyuanucm no
00CNYHCUBAHUIO U  PEMOHMY He(hme3asoockoco 000PYOOBAHUA», VMBEPHCOCHHBI  NPUKAZOM
Munucmepcmea mpyoa u coyuanvuou sauwumoel Poccutickot @edepayuu om 21 nosopa 2014 e.
N 927u (3apecucmpuposan Munucmepcmeom rocmuyuu Poccutickou @edepayuu 8 dexabps 2014 2.,
pecucmpayuonuvii N 35103), ¢ usmenenuem, 6umeceHHvIM npuxazom Munucmepcmea mpyoa u
coyuanvrol 3auumsl Poccuiickoii @edepayuu om 12 dexabps 2016 2. N 727u (3apecucmpuposan
Munucmepcmeom wcmuyuu  Poccutickoti @edepayuu 13 auneaps 2017 2., pesucmpayuorHblll
N 45230); 19.026 «Cneyuanucm no mexmuyeckomy KOHMPOIIO U OUACHOCMUPOBAHUIO 00BLEKMO8 U
COOpYJHCEHUUl Hehme2az068020 KOMNIEKCAy», YMEEpHCOeHHbll npuxazom Munucmepcmea mpyoa u
coyuanvHou 3auumul Poccutickou @eodepayuu om 10 mapma 2015 2. N 1561 (3apecucmpuposan
Munucmepcmeom tocmuyuu  Poccutickou  @edepayuu 1 anpens 2015 2., pesucmpayuorHwlil
N 36685);19.053 «Cneyuanucm no ouacnocmuxe 060pyO0SaHUs MASUCIPATILHO20 MPYOONPOE00a
Hepmu u HedhmenpoOykmosy», YmeepicoenHvlli npuxazom Munucmepcmea mpyoa u coyuaibHoOU
sawumut Poccuiickou @edepayuu om 19 anpens 2021 2. N 253u (3apecucmpuposan Munucmepcmeom
rocmuyuu  Poccuiickoii.  @edepayuu 21 mas 2021 2., pecucmpayuonnwviti N 63552); 19.055
«Cneyuanucm no 3Kcnayamayuu Hepmenpooykmonepekauusaoujell Cmanyuu MaucmpaibHO20
mpybonposooa Hedpmu u HedhmenpoOyKmoay, ymeepiucoeHuvili npuxazom Munucmepcmea mpyoa u
coyuanvHou 3auumol Poccutickou Dedepayuu om 19 uwons 2017 e. N 584n (3apecucmpuposan
Munucmepcmeom rwcmuyuu Poccuiickoti @edepayuu 11 cenmsaopa 2017 2., pesucmpayuonHbll

N 48139).

IIporpammy cocraBuIIn:
CanamoB A MaromenoBuu — K.X.H., Ipo¢. kadeapbl «XuMHs»

[Iporpamma onoOpena Ha 3aceganuu Kadeapbl «XUMUS

ITpotokon Ne 9ot «20» 06 2022rona

[IporpamMma otobpeHa YueOHO-METOANUYECKUM COBETOM XHMHKO-OMOJIOTHYECKOTOo (paKkyabTeTa

npotokon Ne 10 ot «21» 06 2022  roma

[Tporpamma paccMOTpeHa Ha 3aceJaHnu Y 4e0HO-METOANYECKOTO COBETa YHUBEPCUTETA
npotokon Ne 10 ot « 29 » 06 2022r.
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CeeleHusi 0 mepeyTBep:KIeHHMH NMPOrpaMMbl Ha O4YepeIHOW y4eOHbI IoJl M perucrpamuu
H3MEHEeHUI
YyueOHbIit Pemrenne BHecennble n3MeHeHUS TToamuce 3aB.

roj Kadeapsl kadenpoit
(Ne mpoTtokona, nata)







