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1.[IEJIM OCBOEHMSI YYEFHOM JJUCIATIJIMHBI

HCJISIMI/I OCBOCHHUSA NUCHHUITJINHBI «XuMHUS» ABJIAIOTCH:

- M3yYEHHUE CTyJEHTaMM OCHOBHBIX IIOHATHUI U 3aKOHOB XUMUH;

-OCBOEHHE OCHOBHOI'O MaTepHaja 110 CTPOCHUIO aTOMOB, XMMUYECKOH CBSA3HM U 3aKOHOMEPHOCTSIM,
CBSI3aHHBIM C IIEPUOJUYECKUM 3aKOHOM U IEPUOANIECKOM cuctemoi anemenToB 1. Y. Menneneesa;
- U3y4yeHHE OCHOB XMMUYECKON TEPMOJUHAMUKH U KUHETUKU XUMHUYECKUX IPOLIECCOB;

- TOJIydeHHe IIyOOKUX 3HaHUH 10 TEOPUH PACTBOPOB M TEOPHH AIEKTPOXUMUYECKHUX IPOLIECCOB.

2. MECTO YYEBHOMH JUCHUILINHBI B CTPYKTYPE OIIOII BO

Jucuuninuza « XuMus» OTHOCUTCS K 00s3aTeNbHOM yacTu qucuIuivH bioka 1; uzydaercs B 1
CEMECTDE.
[Ipennaraemplii Kypc MOMOKET CTyA€HTaM IPHUOOPECTH 3HAHHS [0 OCHOBHBIM XUMHUYECKUM
MOHATUSAM, IIOHATH CYIIHOCTb IIPOTEKaHUSA XUMUYECKUX IIPOLIECCOB.
Taoauua 2.1.

CBa3b AUCHUITIIMHBI «XHMHA» C noCcJICAYOIIUMHUA JTUCHUIVIMHAMU H CPOKH UX U3YUCHUSA

Kon JIMCIUMIUIMHBL, IOCIENYIOIUE 33 JIUCHUIUIMHON Cemectp
JMCLIUTITMHBI « XM
b1.B.10 MareMaTnka 2.3
b1.0.06 dusnka 2,3

B pe3yabTaTe OCBOCHUA TUCHUIIVIMHBI CTYACHT T0JIKECH

3HATB:

[TpuHIUTIBI KIacCUBUKAIIMHT U HOMEHKJIATYPy HEOPTaHUYECKUX COSAMHCHHIA,
OCHOBHEBIE THITHI XUMHYECKUX CBSI3EH;

OCHOBBI COBPEMEHHOM TEOPUH CTPOCHHUS aTOMa;

Teoputo KOMITJIEKCHBIX COCTMHEHUI;

OCHOBBI YHEPTeTUKH U KHHETUKH XUMHUYECKHUX MTPOLIECCOB;

Teoputo pacTBOPOB HEANEKTPOIUTOB U IEKTPOJIUTOB;

OCHOBBI JIEKTPOJUTHYECKUX MPOIIECCOB.

YMmeTh:

e HaxoauTh cBsI3b MEXAYy CTPOEHUEM BELIECTBA M €r0 XMMUYECKMMHU BO3MOXKHOCTSIMH;

e Pemare mo0ble XUMHUYECKHE 33[a4d, OMHMPAsCh HA TEOPETHYECKH MaTepual  OCHOB
XUMHH;

e [IpoBoauTh mpocTeHIINE pacd€Thl MO OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIM PEAKIUAM,
HHEPreTUUECKUM U KHHETUYECKHUM IIpoLieccaM, TEOPUU PacTBOPOB;



e PabGorate B

000py0BaHNUS;
e CocTaBisITb XUMHYECKHUE pCakuuun JIFOOBIX XUMHUYECKUX IMPOLECCCOB U BBIMNIOJHATE HA UX
OCHOBE HEOOXOJUMbIE PACUETHI.

Baanern:

naboparopun €

HCITIOJIb30BAHUEM

MPOCTEHIIETo

e  MeTOoAMKOI MPOBEICHHS XUMHUYECKOTO SKCIICPUMEHTA B JIAOOPATOPHBIX YCIOBHSX;

e VMeHHEM MPaBUIBHOTO OOBSICHEHHUS PE3yIbTATOB KCIIEPUMEHTA, SCITH JaXKe PEe3yJIbTar
OTpHIIATEIIbHBIN;

e MeToaaMHu OKa3aHHs IEPBOM MTOMOIIU NP HECYACTHBIX CIyYasx B XUMHUUECKON
nabopaTopHH.

3. KOMIIETEHIMH OBYYAIOIEI'OCH, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA YYEBHOU JUCHUIIJIMHBI

[Iporiecc M3y4eHHs MUCHMIUIMHBI HANpPaBIeH Ha (OPMHUPOBAHUE DIIEMEHTOB CIEIYIOIINX

xomneTeHuui B coorsercTBuu ¢ ®I'OC BO u OIIOII BO no nanHOMy HarnpaBieHHIO IOATOTOBKH:

Kon
KOMIIETEHI]
nm

HaunmMmeHnoBaHu
€ KOMIIeTeHIINH

HNupukarop
NOCTH/KEHUS
KOMIIETEeHIM U

B pe3yabTare ocBOeHUsA
AUCHHUILIMHBI 00yYaIOIIUICA
HOJIKeH:

Obuienpogpeccuonanvnvie KOMnemMeHYUU U UHOUKAMOPHL UX OOCIMUICEHUA

OIIK-1

Cnoco0en pewmartb
TUIOBBIE 32/1a4H
npogdeccuoHAIbHOMI
AesiITeILHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMAaTH4YeCKUX,
€CTeCTBEHHOHAYYHBIX U
oomenpodgeccuoHaAIb
HBbIX JUCUMILIMH c
NMpUMEeHEeHNEeM
HH(pOpMALHOHHO-
KOMMYHUKAIIMOHHBIX
TeXHOJIOT Ui

OIIK-1.1.
JleMOHCTpUpYyeT 3HaHUE
OCHOBHBIX 3aKOHOB
MaTeMaTUYCCKHX,
€CTECTBEHHO-HAYYHBIX H
0
OmenpodeccrnoHaTBEHBIX
JTUCTIIUTLUINH,
HEOOXOIMMBIX I
peIIeHHS THITOBBIX 3a1ad
B 00yacTu
arpOMHXCHEPUH .
OIIK-1.2. Hcnons3yet
3HaHWS OCHOBHBIX 3a-
KOHOB MAaTeMaTUYECKUX
U €CTECTBEHHBIX HayK
JUTS penieHus
CTaHIAPTHBIX 3a7a4 B
arpOMHKEHEPHUH.
OIIK-1.3. Ilpumenser
HH(GOPMAITHOHHO-
KOMMYHHUKAI[UOHHBIC
TEXHOJIOTHU B PEUICHUU
TUTIOBBIX  3ajad B
obmactu
arpoNHXECHEPUH
OIIK-1.4. [Ilonw3yerca
CHCIMATbHBIMU po-
rpaMmMamMu U 0azamu
JTAHHBIX TIpU pa3padoTKe
TEXHOJIOTUHA U
CpEICTB MEXaHU3AINH B
CEIBbCKOM XO034MCTBE

3HaTh:

- OCHOBHBIC TOHSTUS M METOJBI
(byHIaMEHTaIBHBIX paszenoB
MaTeMaTHKH,  HEOOXOJMMbIE B
mpo(heCCUOHANBHON JIeSTEIBHOCTH;
- OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX  JUCHUILIHH
JUISL peLICHHsI CTaHIAPTHBIX 33134 B
obnacti TpodecCHOHATLHON
JeATEIEHOCTH;

- TIPUHIWIBI, METOIBI M CPECTBA
pelleHus]  CTaHAApTHBIX  3a1ad
npo(eCCHOHANIBHON  JICSITETbHOCTH
Ha OCHOBE WH(GOPMALMOHHOW W
Ooubmuorpaguueckoil KyJibTyphl C
NpUMeHEHneM HH(OPMaMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl 1
C YYeTOM OCHOBHBIX TpeOOBaHUHI
WHQOPMAIOHHOH 0€30MaCHOCTH.
Ymers:

- HCTIONB30BaTh MaTEMaTHYECKHE
METOJIbI ISl PEIICHUS] TPUKIIATHBIX
3a/1ay;

- YUTaTh HAy4YHYIO JIUTEPATypy IO
CBOEIH CIEIHATBHOCTH,
WCIOJB3YIOUIYI0 MaTeMaTU4eCKUi
anrmapar;

- TPUMEHSTH OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX  JUCHUILIHH
JUISL PeIICHHs] CTAaHAAPTHBIX 33734 B
oOmactu npodeccHOHATEHON
JIeATEeIBHOCTH;

1a60pPaTOPHOTO




- pemaTh CTaHIApTHHIC 3aJla4d
npo(eCCUOHANLHON  JICATENLHOCTH
Ha OCHOBe WH(M)OPMALIMOHHOW H
Oubnuorpauueckol KyJIbTYpBl C
NpUMEHEHHeM  WUH()OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA H
C Y4YeTOM OCHOBHBIX TpeOOBaHHMH
MHQOPMAIIMOHHOK  Oe30macHoCTH
Baapern:

MaTeMaTHKO-CTATUCTUUECKIMHU

METOoJIaMH 00pabOTKH

9KCTIEPUMEHTAIbHBIX TaHHBIX;

- HaBBIKAMH UCIIOJIb30BAHUS
OCHOBHBIX 3aKOHOB €CTECTBEH- HO-
HAYYHBIX TUCLUIUIMH IJISl peIeHHs
CTaHAAPTHBIX 3aJad B 00JIaCTH
npodeccHoHaTbHON AeATEIEHOCTH;

- HaBBIKaMH MTOJATOTOBKH 0030DOB,
AQHHOTALMI, COCTaBIICHUS
pedeparoB, HAYYHBIX TOKIIAIOB,
nyOuKaruii, ¥ Oudanorpaduu mo
HaYYHO-HCCIIEIOBATENBCKOM padoTe
¢ y4eToM TpeOoBaHu
MH()OPMAITOHHOH 06€30ITacHOCTH

OIIK-4

Cnocooen
peanu30BbIBATH
COBpeMeHHbIe

OIIK-4.1.
Hcnonp3yer marepuanisl
Hay4YHBIX HCCIICIOBaHUI

3HaThb:
- COBpPEMEHHBIE TEXHOJOTHUH
npodecCHOHaTBFHOM MeATETHHOCTH;

TEXHOJIOTUH U 110 COBCPILICHCTBOBAHUIO Ymern:
000CHOBBLIBAThL UX TEXHOJIOTUA U CPENCTB - peaJn30BbIBATH
NpUMeHEeHue B MEXaHHU3aluu COBpPEMEHHbIE TEXHOJIOTHH "
npodeccuOHAIbHOI CEJIbCKOXO3SHCTBEHHOT0 | OOOCHOBBIBATh UX IPHUMEHEHHE B
JeATeJIbHOCTH MIPOU3BOJCTBA MpohecCHOHANBHOH e TeNFHOCTH;
OIIK-4.2. Baapersn:
OOOCHOBBIBAET - HaBBIKAMH OOOCHOBAaHHUSA W
NpUMEHEHHE peanu3alui COBPEMEHHBIX TEXHO-
COBPEMEHHBIX JIOT Ui B poheCCUOHAIBLHOM
TEXHOJOTHH  CeJIbCKO- | ACATEIbHOCTA
XO3SICTBEHHOI'O
MIPOU3BOJICTBA, CPEICTB
MeXaHH3aIun TS
MPOU3BO/ICTBA,
XpaHCHUS u
nepepaboTKu
MPOYyKIUU
’KMBOTHOBOJICTBA u
pacTeHHEBOACTBA
4. OFBEM JUCHUIINHBI 1 BU/bI YUYEBHOM PABOTbBI
Taobauna 4.1.

O0beM TMCUMILIMHBI M BUJbI y4e0HOI padoThI




Bup yuyeOHoii padoTbi Bcero 1
4acoB cemecTp

OO61mas TpyA0eMKOCTh AUCIUTLTUHBI 144 144
AyIUTOpHBIE 3aHATUA 34 34
Jlexuun 18 18
JlaGopatopubie 3austus (JIP) 16 16
CamocrositensHas padora (CPC) 83 83
KonTpoins 27 27

5. COAEPXAHHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM

(PA3JEJIAM) C VYKA3AHHMEM OTBEJIEHHOI'O HA HHX KOJHWYECTBA
AKAJJEMUYECKHX WJIN ACTPOHOMHWYECKHX YACOB MU BHJOB YYEBHBIX
3AHSTUIA

Tab6auna S.1.
5.1 CTpykTypa JIMCHUILNIMHBI

OO6m1ast TPyTI0EMKOCTh TUCITUTUTMHBI COCTaBIISIET 4 3aueTHbIC eAUHUIIBI, 144 gaca.

NeNe | HammeHoBaHme pa3jesia g Buasi DopMmbI
n/n (TembI) s yueOHOii padoThI TeKylero KOHTPOoJIst
© JI J3 | CP ycneBaeMoCTH

1. OCHOBHBIE  ITOHATHUSI 1 2 - 8 CobecenoBaHue, TECTOBBIM
XUMHH. KOHTPOJIb,
CrexuomMeTpudecKue Kontponbnas padoTta 1
3aKOHBI.

2. OCHOBHBIE KJIACCHI 1 2 2 8 CobecenoBaHue, TECTOBBIH
HEOPTaHUYECKHUX KOHTPOJIb.
COCIMHEHUN KonTponbHas pabota 2

3. Crpoenue aToma. 1 2 2 8 CobecenoBaHue, TECTOBBIH

KOHTPOJIb.
KoHnTtposnbHas padora 3

4, [Mepuomuueckuii 3akon u | | 2 2 8 CobecenoBaHue, TECTOBBIM
nepuoanyecKas  cucTema KOHTPOJIb.
XUMHYECKUX  DJIIEMEHTOB KonTponbHas padora 4
J.1. Menpeneena.

5. | Xumuueckas CBS3b. 1 2 2 8 CobecenoBaHue,

TECTOBBIN KOHTPOJIb.
Kontposbnas padota 5

6. CkopocTb XuMuyeckux | 1 2 2 9 CobecenoBanue,
peakuuii. XHUMHUYECKOE TECTOBBII KOHTPOJIb.
paBHOBECHE. KonTponbhas pabora 6

7. DHepreTuka u 1 2 2 9 CobecenoBanue,
HaIPaBJICHHOCTh TECTOBBII KOHTPOJIb.
XUMHUYECKUX TPOLIECCOB. Kontponbnas pabora 7

8. | PactBopsl. Teopus 1 2 2 9 CoGecenoBanue,
ANEKTPOIUTUYECKON TECTOBBII KOHTPOJIb.
JIMCCOLIMALINY. Konrponsnas padora 8

9. OKUCIIUTEBHO- 1 2 2 8 CobecenoBanue,
BOCCTAaHOBHTEIIbHBIC TECTOBBIN KOHTPOJIb.




peakuuu u 2 KonTponbnas pabora 9
ANEKTPOXUMUYECKUE
MIPOIIECCHI.
10 | KoMmIuiekcHble 1 8 CobecenoBanne, TECTOBEIH
COCITHEHHUSL. KOHTPOITh
Kontponbnas padora 10
UTOroO: 18 16 | 83

5.2. Coaep:xanue TUCHUINIMHBI «XUMUD»

Paznen 1. Beenenne

OcHoBHbIe MPOOJEMBI COBPEMEHHOW HEOpPraHWYeckoi XuMuU. Pycckas HOMEHKIaTypa
HEOPTraHUYECKUX COCIUHEHUN (KUCIOPOJ, OKHCEIN, TUIPOOKHUCH, BOJA, IIEI0Yb, TIEPEKUCh BOJIOPO/A,
CEPHOKHUCIBIN, XJIOPUCTHIN U T.1.). MeXIyHapoIHAsS HOMEHKIIATypa. XUMHS U SKOJIOTHS.

OCHOBHI)Ie IIOHATHUA WU 3aKOHBI XUMHU. ATOMHaH €AnHNIIa MaccChl. ATOMHaSI nu MOJ'IeKy.]'IHpHaH
Maccel. Monbs. MojipHas mMacca. BamenTtHocTb. CTeneHb OKHMCIIEHUS. OJKBHUBaJeHT. MoJibHas macca
skBUBajieHTa. OmnpeneneHrs XUMHUYECKOTO SKBHUBAJIEHTA JJIEMEHTa, KHUCJIOTHI, THUIPOKCHIA, COJH,
okcuga.  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  SKBUBAJIEHTHI. 3aKOH  CTEXMOMETPUHU.  3aKOH
OKBUBAJICHTOB.

Pa3zgen 2. OcHOBHbBIE KJIACCHl HEOPTAHMYECKHX COeIMHEeHU
Knaccudukanus Heopranmueckux coeauHeHUH. OKCHIBI, KUCIOTHI, OCHOBAHHUs, COJIH.
Knaccudukanus, pusndeckne 1 XMMUIECKUE CBOWCTBA, CIIOCOOBI TTOJTyYCHUSI.

Pa3nes 3. Ctpoenue atoma. PasButue npeacraB/ieHHid 0 CTDOEHUH aTOMA

ATOM — Kak ciioxHas cucteMa. CioxkHasi CTpyKTypa siapa. [[poToOHBI 1 HEUTPOHBI.

JIBoMiCcTBEHHass mpupoAa 3JIeKTpoHa. Macca M 3aps 2JIEKTPOHOB. BoiHOBBIE CBOMCTBa
aekTpoHoB. CooTHomeHue HeomnpeneneHHocTn [eiizenbepra. Ilonarue opOurtanu. BonHoBas
¢yHkus u BonHOBoe ypaBHeHue Illpenunrepa. PaauanpHas u  opOuTaibHas COCTaBISIOLIUE
BOJIHOBOH (DyHKIIUH.

KBantoBbie uncna. CTpykTypa 3JEKTpPOHHBIX 00Oosiouek. KBaHTOBbIE YPOBHH, KBAHTOBBIE
HOJYpOBHH, S-, p-, d-, f- aTomuble opOuramu. IIpaBmia KieukoBckoro. PeanbHble pacrosioskeHUs
YPOBHEM U NOJYPOBHEN B aTOME.

OcHOBHbIE PUHIUIIBI PAcTIpEAENICHUS JIEKTPOHOB B aTOME: MPUHIUI HAUMEHbIIEH dHepruu,
npunuun ITaynu u npasuio I'ynaa.

N300pakeHne SJEKTPOHHOW CTPYKTYphl aToOMa MpHU IOMOINM JJIEKTPOHHBIX (QOpMyN Hu
KBAHTOBBIX SY€EK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pasnen 4. Ilepuoamyeckmii 3aKkOH M mepuoguYeckasi cucrema 3jiementoB JI.H.
MengeieeBa

[Toncku OCHOBBI KiacCH(UKAIMH XUMHYECKUX AJIEMEHTOB JO OTKPBITHS NEPHOAMYECKOTO
3aKOHA.

Tpu srtama pabotel .M. MengeneeBa B 00JacTH CHUCTEMAaTHKH XMMHUYECKHX 3JIEMEHTOB.
@opMmynMpoBKa nepuoauyeckoro 3akoHa. (Co3laHue MEepUOAMYECKOM CHCTEMBI  3JIEMEHTOB.
Jlornueckue BBIBOJIbI U3 IEPUOIMYECKOTO 3aKOHA U MEPUOUUECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHnass  (GopMmynupoBKa mepuoAuueckoro 3akoHa. CTpykTypa  COBpPEMEHHOM
IIEPUOJUYECKON CHUCTEMBl JJIEMEHTOB. KOpPOTKOIIEpHMONHBIN W UIMHHOIICPUOAHBIA BAapUAHTHI
nepuoguyeckoil cucrtemsl. llepumon. I'pynma. JleneHue rpynmbl Ha TOATPYIIbL. TUNMYECKHE
AJIEMEHTHI, TIOJIHBIE aHAJIOTH.

s-, p-, d-, f- anemenTsl. BHyTpeHHsIs1 1 BTOpUYHAS IEPUOAUYHOCTb.

3aKOHOMEPHOCTH H3MEHEHHS OCHOBHBIX XapaKTEpPUCTUK aTOMOB IO IepUojaM |
rpynnaM. Paauycel aTOMOB M HMOHOB, 3JHEPIUSl HMOHU3AUUH, CPOJACTBO K DJIIEKTPOHY,
DJIEKTPOOTPULIATEIILHOCTD: HW3MEHEHUs JTHUX XapaKTEPUCTUK MO IEpUoJaM U TpyIIam.
3aKOHOMEPHOCTH M3MEHEHMSI BAJECHTHOCTH, OKHCIMTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB
3JIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCIUHECHUH.



BanenTHbIe 3EKTPOHBI U MHOTOOOpa3ue BAJICHTHBIX COCTOSIHUN aTOMOB s-, p-, d-, f-
3JIEMEHTOB.

Pa3nes 5. Xumnveckas cBs3b

Tunsl xumuueckoil csizu. KoBanentHas (mosisipHasi U HeTouisipHasi). MeTos BaJleHTHBIX CBsI3el
(MBC). Curma- u nu-cBszu. OCHOBHBIE XapaKTEPUCTHUKU KOBAJCHTHOW CBsi3u. [liimHa W SHeprus
cBs3u. KpartHocts cBsizu. ['mOpuausanusi aToMHbIX opOuTanell. MeTol MOJEeKyJIsIpHBIX opOuTanen
(MO JIKAO). DHepreruueckue AuarpaMMbl TOMO- M TeTeposepHbIX Monekyl. [lonspuzanus cBs3u.
JIMnoNIbHBIN MOMEHT CBSI3M. XAPAKTEPUCTUKU B3aMMOJICHCTBYIOIINX aTOMOB: IMOTEHIMAJ MOHU3ALUH,
CPOJACTBO K OJIEKTPOHY, DIEKTPOOTPULATEIbHOCTb. VOHHAsg CBsA3b Kak IIPEAEIbHBIN Cllydail
KOBaJICHTHOM MOJISIPHOI CBsI3U. [|IOHOpHO-aKIENTOPHBI MEXaHU3M 00pa30BaHMs KOBAJIEHTHON CBSI3H.
Bomoponnas  cBa3p. MexMmolleKkyispHas W BHYTPUMOJIEKYJSpHAas  BOJOPOJHAs  CBS3b.
MeKMONEeKyIJISIpHbIE B3aUMOJACHCTBUS MOJIEKYJ. 3HA4€HHE BOJOPOJHBIX CBs3ed. Merammueckas
cBs13b. KommiekcHble coeannenus. KoopannanmonHas teopusi. TUIMUHBIE KOMIUIEKCOOOpa30BaTEIH U
Jura’abpl. MOHO- M TONHWACHTATHBIE JIMTAHJbl. XeJaTHble KOMIUIEKCHL. M30MepHs KOMIUIEKCHBIX
coeaunenuil. Knaccugukanus 1 HOMEHKIIaTypa KOMIUIEKCHBIX coequHeHnH. KBaHTOBOMeXaHNUecKre
METOJbI TPAKTOBKH XMMHYECKOM CBSI3M B KOMIUIEKCHBIX COE€IMHEHMsX. JlMcconpanusi KOMILIEKCHBIX
coequHeHnil. KoHcTaHTa HECTOMKOCTM KOMIUIEKCHOTO MOHA. [IpuMeHeHHMe  KOMIIIEKCHBIX
COEIMHEHU.

Paznen 6. KuneTuka U MeXaHN3M XHMHUYECKHUX peakuuii

CKopocTh XMMHUYECKOM pEaKkIUy, €€ 3aBUCUMOCTb OT IPUPOJbl U KOHLIEHTPALlMU PEAareHTOB,
TeMriepaTypbl. KoHCTaHTa CKOpOCTH, €€ 3aBHCHMMOCTb OT TEMIIEpaTypbl. YpaBHEHHE AppeHHyca.
OHeprus aktuBauuu. IIoHATHE O TEOPUM AKTHBHBIX COYJApEHUI, aKTMBUPOBAHHOM KOMIIJIEKCE B
TEOpUH aOCOJIIOTHBIX CKOPOCTEH peakiuu. MexXaHW3M W KHHETHKA pEeaKIMii B TOMOTEHHBIX U
rereporeHHbix  cucremax. llemueie (H.H.CemenoB) wu  konebartenbubie  (b.I1.bemoycos,
A.M.KaboTtunckuil) peakiuu. ['oMmoreHHbINH 1 reTeporeHHblil katanu3. Kunernyeckuil BbIBOJ] 3aKOHA
JIEUCTBYIOLIUX MaccC.

WNuruburopsl m uHrubupoBanue. OCOOEHHOCTM KHHETHKH Tra3o(as3HbIX, XKUAKO(PA3HBIX U
TBepa0(a3HbIX peakunii. MexaHu3Mbl peakluii C y9acTHEM OPIaHUYEeCKUX COeTMHEHUH.

Xumunyeckoe paBHoBecue. OOpaTumble W HeoOpaThMble XuMUdeckue peakuuu. CocTosHue
paBHOBeCUS M TNPHUHIMI  MHUKPOCKOMMYECKOW oOpatumMocTd  peakuuu. KuHermueckuit u
TEPMOJIMHAMUYECKUI MOAXO0/IbI K OTMCAHNUIO XUMHUYECKOTO PAaBHOBECHSL.

KoHcTaHTa XMMHUYECKOTO paBHOBECUS U pPAa3IUYHBIE CIOCOObI ee BbIpaxkeHHA. CBs3b
KOHCTaHTBhl XMMHYECKOI'O PAaBHOBECHS CO CTaHJIAPTHBIM HM3MeHeHueM sHepruu ['mb0ca. CmenieHue
XUMUYECKOI0 paBHOBeCHs IpU nu3MeHeHuu ycinoBui. [Tpunnun Jle Ilarense.

BnusHue cpeasl Ha TpoTeKaHWE XHUMHUYeCKuX peakiuil. OcoOeHHOCTH Ta30(]a3HbIX,
KHUIKO(pa3HbIX, TBepAOQa3HbIX peakuuid. Poib SHTAIBNMMHHOTO M SHTPONUMHOTO (HaKTOPOB B
ONPEJIETICHUN HAIIPpaBJICHUS IIpoLecca.

Pa3nes 7. JDHepreTnka u HANPaBJEHHOCTh XUMHYECKHX MPOLECCOB

OcHOBHbIE MOHSITHSI XUMUYECKOM TEPMOJMHAMUKU: CHUCTEMA, TapaMeTphl COCTOsHUSA, padoTa,
9HEPrus, TEIoTa.

BuyTpeHHss sHeprus, U ee U3MEHEHHE MPU XUMHUYEeCKUX U (ha30BbIX MpeBpaieHusx. [lepsoe
HAyalo TEPMOJMHAMMKH. OHTaIbIMs OOpa30BaHUs XHUMHUYECKMX coenuHeHud. CrangapTHOE
cocrosiHue. CraHaapTHble SHTaIbIUMU oOpa3oBaHus. TemnoBble 3G EKTbl XMUMHYECKUX pPEaKIHM.
TepMoxuMuueckue pacueTbl, OCHOBaHHbIE Ha 3akoHe [ecca. TepMOXMMHYECKHME LUKIIBL
Temnoemkocts. TemnepaTypHasi 3aBUCUMOCTb TEIUIOEMKOCTH U SHTAJIBIINU.

Bropoii 3akoH TEpMOAMHAMMKH. OHTPOINHA. 3aBUCHUMOCTb JHTPONMM OT TEMIIEPATYypHI.
CrangaprtHas sHTpomnus. V3MeHeHHe SHTponuH MpH (Ha30BbIX MEPEX0JaX U XUMUYECKUX PEaAKIHSIX.
Oneprust ['n66ca u sueprus I'enpmromnsia. Kputepuit caMonpon3BoIIbHOIO MPOTEKAHUS MTPOLECCOB.
XUMUYECKUI NOTEHLHMaN, 3aBUCUMOCTh XMMHUYECKOIO IOTEHIMajga OT KOHLEHTpPAaluHu, AaBIICHUS
peareHToB. Y CII0BHE XMMHUECKOT0 paBHOBecus. M30TepMa XUMUYECKON peaKLuy.

Koncranta XxuMuyeckoro paBHOBecHsi Kak Mepa TIJyOMHBI TMpPOTEKaHUS IPOLIECCOB.
Hcnonb30Banne 3HaUYE€HUIN CTaHAAPTHOM SHTAJIBIIMK U SHTPOIMU I pacdyeTa KOHCTAHT PaBHOBECHUS
XUMHUYECKUX peakuuil. PakTopbl, BAUSIONINE HA BEJIMYMHY KOHCTAaHThI paBHOBecUs. TepMoauHaMU-
YEeCKHUI BBIBOJ 3aKOHA JIEHCTBYIOIINUX Macc.



Pa3nea 8. PactBopnl

PacTtBOpBI xuakue (BOIHBIE M HEBOJIHBIC), TBEpAble W Tra3000pa3Hbie. CrocOObI BBIPAKCHHS
KOHIICHTPAIlUU PACTBOPOB: MaccoBas JOJsl, MOJSPHOCTb, HOPMaJIbHOCTh, MOJISUIBHOCTb, MOJIIpHAs
nojs. BnusiHMe Ha pacTBOPUMOCTh 3HEPIMM CTPYKTYPbl KPUCTAJUIMYECKOIO BELIECTBA U SHEPTUU
coJibBaTaliuu. PacTBOpBI HACHIIIEHHBIE, HEHACBHIIIEHHBIE U, KOHIEHTPUPOBAHHBIE U Pa30aBIICHHBIE..
PacTBOpSbI HzieaIbHBIE U pEalIbHbIE.

[TonsiTHE O KOJMIOUIHBIX PACTBOPAX.

KomnraruBable CBONCTBA pacTBOPOB HE AJIEKTPOJIUTOB U 3JEKTPOJIMTOB. JlaBiieHue mnapa
OuHApHBIX pacTBOpPOB. 3akoHbl Payna. Kpuockomnus u 30yIIHMOCKONUS KaK METOJbl ONpEeTIeHUS
MOJIIpHBIX Macc. OCMOC U OCMOTHUYECKOE JaBJICHHE B HEOPTraHMYECKUX U OMOJIOIMYECKUX CHCTEMaXx.
3akonsl Payns u Bant I'odda mias pacTBOpoB HE 3JIEKTPOJUTOB W ANEKTPOJIUTOB. M30TOHMYECKUI
K03((PUIHIEHT.

Onektponutrueckas auccormanus (C.Appennyc). CuibHbBIE U clla0ble IeKTPOIuThl. CTeneHb
U KOHCTaHTa Auccouuanuu. PakTophl, BIMSIOIIME HAa CTENEHb IEKTPOJIUTUYECKOW JMCCOLUALUU.
Kaxymasicss creneHb JUCCOLMAIUMU CHIIBHBIX 3JEKTPOIUTOB. Jluccoumanusi ciaaObIX 3JIEKTPOIUTOB.
3akoH pa3BeneHus OcTBaiipia.

Bona kax Bakneimuii pactBopurens. Koncranra aucconuaiuu Bosl. loHHOE pou3BeieHue
BOZbI. BOIOpOAHBIN [TOKA3aTENb.

lunponu3 u conbBonu3 coneil. KoHcrtanTa paBHOBecHs peakuuu ruaponnsza. DakTopsl,
BJIMSIOLINE Ha PABHOBECHUE PEAKIUI THAPOIIN3A.

[IpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJHUTOB. Y CIOBUA
OCAKIEHMS U PACTBOPEHUS OCAJKOB.

Paznen 9. OKuCIAUTENIBHO-BOCCTAHOBHUTEIbHbIE PeaKIIUH

Teopusi OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuid. Kiaccudukamusi OKHCIUTENbHO-
BOCCTaHOBUTEIIBHBIX peakiui. MexMOoJIeKyJIIIpHBIE, BHYTPUMOJIEKYIIIPHEIE, peakuu
nucnponopionupoanusd. Okucnurens. BocctanoBurens. [Iporieccsl okucieHns 1 BOCCTAaHOBICHUS.
CocraBieHue ypaBHeHI/Iﬁ OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ MCTOAOM JBJICKTPOHHOT'O
OanmaHca 1 MeTo/0M moiypeakiuii. CTeneHb OKUCIeHHUsI aTOMOB B MouiekyJe. [IpaBuna onpenenenus
CTCIICHU OKUCJICHUSA aTOMOB B MOJICKYJIaX WU CJIOKHBIX MOHAX.

Paznesa 10. OcHOBBI 3/1eKTPOXUMHH

ONeKTpoAbl, TallbBaHUYECKUH dyeMeHT. (CXxemaTudeckoe H300pakeHue TalbBaHUYECKOTO
3JIEMEHTAa. DJEKTpOAHbIM noTeHuuan. CraHgapTHBIM 3iaeKkTpoaHblid noteHiuan. D/(C, crangaptHas
SJC.

Pan nanpsxenuil. Ypasaenue HepHcra DnekTpoau3 pacTBOPOB U PACILIaBOB.

Pa3zgen 11. KommiexkcHbIe coeqHEeHNUS
Komnnekcusie coenunenus. Koopaumnauuonnasi teopusi BepHepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX COeMHEeHU. HOMEHKnaTypa KOMIUIEKCHBIX coenruHeHnU. [IpakTnueckoe npuMeHeHue
K. C.

6. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MHA

[Ipu n3ydeHun TeopeTHYecKoro Kypca Ha JIEKIMAX MpelyCMaTpUBaeTCs 3aJI0’)KeHIE MaTepualia B
BU/JIE npe3eHTauuu. OTAeNbHbIE JIEKIUN U3JIaraloTces 1o npoOaeMHON TEXHOJIOTUH.

Ha nexkmusx HCrosb3yloTcsi B KadecTBE JIEMOHCTpalMoHHOro marepuana Ilepuonnueckas
cuctema snemenToB J[. Y. MenpeneeBa u psi APyTrUX CIPaBOYHBIX TAOJHII.

IIpy u3ydyeHUU CBOWCTB OTHENIBHBIX XHMHUYECKUX COCAMHEHUMM M XUMHMYECKHX IPOLECCOB
IpeyCMaTPUBAETCS OCTAHOBKA JIEKIIMOHHBIX IEMOHCTPALIMOHHBIX OIBITOB.

Hexotopble paznensl TEOPETHMYECKOro Kypca M3y4aloTCs € HCIOJIb30BAHUEM OIeperkKaroliei
CaMOCTOSITENIbHOW paboThI: CTYJCHTHI MOIYYalOT 3aJaHKsI HA O3HAKOMJIEHHE C HOBBIM MaTE€pPHaJIOM JI0
€ro U3JI0’KEHMsI Ha JICKIUSX.

s Gosiee OCHOBATEJIbHOW OLIGHKHM YCBOSIEMOCTH TEOPETUYECKOrO Marepuaia CTyIeHTaMu
UCIIOJIBb3YIOTCSl TECThI, @ TaKXKe TPAJAULMOHHBIE MUCBMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONPHUITHS
(KOJUTOKBUYMBI, KOHTPOJIBHBIE PaOOTHI).

[Tpu npoxoxxaeHnu 1a00PATOPHOTO MPAKTHKyMa CTYICHTaM IpeluiaraeTcsi paboTaTh B MaJbIX
rpynnax: yueOHas rpyra pa3ouBaeTcs Ha HECKOJIbKO HEOOIbIINX IPyI — IO 2-3 YeoBeKa.



Kaxxnas rpynmna BbINONMHSET 3aaHue (Ja0OpaTOpHBIE OMBITHI) U3 JIAOOPATOPHOIO MPAaKTHKyMa
1o oOuiei u Heopranudeckoi xumuu. [Iporiecc BbIMoONMHEHNUS 1Ta00PATOPHBIX OIMBITOB OCYIECTBIISCTCS
Ha OCHOBE OOMEHa MHEHHUH U BBIOOpA ONTUMAIBHOIO YTH PELICHUSI.

Ha ocHoBaHMM NOJyuy€HHBIX JAHHBIX II0 BCEM OIBITAM KaXAbId CTYJEHT 3alOjHSET CBOM
1a00paTOPHBII KypHaJ, T/ie 3aliChIBAET Pe3yJbTaThl OMBITOB, HAOIIO/IEHUS, COCTABISET ypaBHEHUS
peakuuii XHMMHUYECKMX IIPOLECCOB, €CJIM HYKHO IPOU3BOJUT COOTBETCTBYIOLIME pacyeTbl U
pe3yNbTaThl MPEICTABISAET B BUIE IpadUuecKoil 3aBUCIMOCTH.

Ha cobecenoBannu ¢ mpernoaBaTeneM CTYIACHT MPEACTaBIAeT 0(OPMIICHHBIH OTYET MO JaHHOU
nabopaTtopHoil paboTe U OTBEYAEeT Ha BOMPOCHI MPENOJaBaTeNsl, CBI3aHHBIE C METOAMKOW pabOThI,
pe3ynbratamMu M BeiBojgamu. [lo psaay paboT mpenycmaTrpuBaeTcsl NPUMEHEHHME TECTOBOIO METOa
«3aIIUTBD).

I'pynmoBast paboTa B XUMHUYECKOH 1a00paToprun CTUMYJIMPYET COTIACOBAHHOE B3aMMOJICHCTBHE
MEXIYy CTYJIEHTaMH, OTHOUIEHUS B3aUMHOW OTBETCTBEHHOCTM U  coTpyaHuuecta. [lpu
(GopMHpOBaHWU TPYyNIl YYUTHIBAETCS [BAa IpPHU3HAKA: CTENEHb XHUMHYECKOW IOATOTOBICHHOCTH
CTYJICHTOB U XapaKTep MEXIMYHOCTHBIX OTHOLIEHUI. B psze ciiydaeB CTyJ€HTaM CaMUM IIpeajiaraet
pa3dUThCs Ha TPYMIIBI, COCTAB KOTOPHIX BIOCIEACTBHUA MOXET KOPPEKTHPOBATHCS JJISI TOBBIIICHUS
KayecTBa padOThI.

B nmaboparopHOM MNpakTHKyMe MpH BBIIOJHEHUU OTIENBHBIX OIBITOB HCIONIB3YETCS METO[
npo6JieMHOr0 O0y4YeHHs: CTYACHT IOJIydaeT 3a/laHue Ha XUMHUYECKUN Mpolecc, METOJIMKY KOTOpPOTO
OH JIOJDKEH MOoJ00paTh CaMOCTOSTENbHO, MCXOAS W3 HMEIOIUXCS DPEaKTUBOB, OOCYIUTH €€ ¢
IIPENOoIaBaTesIeM U 3aT€M MPUCTYIUTh K €0 BBIIOJIHEHUIO.

7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA J1JI51
CAMOCTOSTEJABHON PABOTHI OBYUYAIOIIUXCS IO JUCIUILIUHE

JIeKIITMOHHBIE 3aHATHS MPOBOJATCS | pa3 B HEmENr0 B 00beMe 2 4acOoB B IMEPBOM CEMECTpE.
JlaGopaTopHble 3aHATHS MPOBOIAT €KEHEIEIbHO B 0O0beMe 2 yacoB B Henento. [locie oxoH4aHHS
U3YYEeHUS KaXIOM TEMbl CTYACHTHl MPOXOAAT TECTUPOBAaHUE, COOEcel0OBaHUE, BBIMOJIHAIOT

KOHTPOJIbHbIE Pa0OTHI.
7.1. IlepeyeHb-y4eOHO-METOINYECKOTO OOecTieueHus 115l 00yUaroUuXcs 10 TUCIUILIHHE:

1. AxmeroB H. C. O6mias u Heopranuveckas Xumust: yaeOHuk ais By3os/H. C.  AXmeToB.
— M.: Beicmr. mk., 2002. — 743 c.
2. I'muaka H.JI. O6mas xumus. — M.:Uurterpan-Ilpecc, 2002. — 727 c.
3 I'muuaka H.JI. 3agaun u ynpakaenust no oomen xumuu. — JI.: Xumus, 2001.
4. Vrait SI.A. O6mias u Heopranudeckas xumus. — M.:BIII, 2000. — 527 c.
5 CamamoB A.X., Kuruesa JI.U., AkraimeBa A.I". JlabopaTopHBIif MPakKTUKYM IO
oOmeit n Heoprannueckoit xumud. Iloxg pen. npodeccopa Cynreirosoit 3.X. —

Marac, [Tuurpum, 2008. — 71 c.

7.2. YkazaHus JJIA 06yqa}omnxc;1 110 OCBOCHHIO JUCHMITIINHBI

Tadauna 7.1.. Coagepkanne caMOCTOATEIbHON Pa0d0THI 00y4AOIIUXCS



Homep
paszoena
(membl)

TeMbl/GOlipOCbl, 6blHOCUMDLE HA
camocmosameiibHoe usyiernue

Kon-
60

uaco

Dopmbi
pabomul

[IpocTrie u coXHBIE BelecTBa. PactipocTpaHeHHOCTh
AJIEMEHTOB B 3€MHOH KOpE M KOCMOCE. XUMHUECKUE 1
duznyeckue cBoiicTBa BeecTna. [loHsTHE O UNCTOM
BelecTBe U npuMecu. OCHOBHBIE METO/IbI TIOTyYECHHSI
yucThix BemecTs, [1/IK. Kiaccudukammst xummuaeckux
peareHTOB 1O CTeNeHu YUCTOTHI. [loHsTHE O
XUMUYECKON PEaKIny KaK MPEBPaIeHUH BEIIECTB.
OCHOBHBIE TUIBI XUMUYECKHUX PEAKLIUMA: pEaAKIINI
pa3lioKEeHUs, COCIMHECHHUSI, 3aMeIIeHHUs, 0OMEHa,
BHYTpEHHETo npeBpaiieHus. HomeHknatypHsie
npasuiia MFOITAK Heoprannueckux BeecTs.
Knaccudukanus npocTsix BemecTB. Kinaccuduxarms
CJIOKHBIX BEIIECTB 1O cocTaBy. bunaphsie
coequHeHus. IHTepMeTaimmyeckue coeAMHEHUsI.
Knaccudukanus cI0XHBIX BEIIECTB IO
(GYHKIIMOHATBHBIM MTPU3HAKAM.

cobecenoBanue,
TECTOBEIN
KOHTPOJIb

Snpo kak QuHaMHYecKas CUCTEMA IMPOTOHOB M HEM|
TPOHOB. YCTOWYMBBIE W HEYCTOMYMBBIE SIpA.
PannoaktuBHbIN pacnan saep. [lepuon nomypacnana.
SlnepHple peakuMM W TPEBPALICHUS XHUMUYECKHUX|
3JIEMEHTOB. VICKyCCTBEHHAs! paguOaKTUBHOCTb.
«MeueHble» aTOMBI U UX IPUMEHEHHE.

coOeceI0BaHume,
TECTOBBII
KOHTPOJTb

OtkpsiTHE IEproAnYecKoro 3akoHa J{. 1.
MenneneeBbiM. [IpuHIMn nocTpoeHus: €CTECTBEHHOMN
cucTteMsl d5ieMeHToB. Mcnons3oBanue /..
MeHieneeBbIM METOI0M UHTEPHOJSALUN 151
WCIIPABJICHUS aTOMHBIX MACC M MPEACKa3aHUs
CBONCTB €111€ HE OTKPBITHIX 3JIEMEHTOB.
DKCMEPUMEHTATBHBIC TTOATBEPIKICHUS
TeopeTnyeckux npeackazanuit .M. Menzaeneena.
3Ha4YeHHNE OTKPBITHS IEPHOINIECKOTO 3aKOHA.
PackppiTHe B IepuoanyecKor cucTeMe BCeoOei
€CTECTBEHHON B3aUMOCBSI3H MEXy XUMHUUYECKUMU
37eMeHTaMu. [ paHuLbI U YBOITIOLMS TEPUOANIECKOM
CHCTEMBI.

cobeceIoBaHume,
TECTOBBII
KOHTPOJIb

Bonoponnas cBsizb. MexmonekymsipHas u
BHYTPUMOJIIEKYJISIpHAsI BOJAOPOHAS CBsI3b. BiusHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBA BellecTBa. Pomb
BOJIOPOJIHOM CBSI3U B OMOJIOTHYECKHUX MPOIECCaX.
Mertammueckas cBsa3b. OCOOCHHOCTH AJIEKTPOHHOTO
CTPOCHHSI aTOMOB, CITOCOOHBIX K 00pa30BaHUIO
METaJUTMUECKOU CBsI3U. MeXMOIIeKyISpHBIC
B3aMMOJICUCTBUS. [{UMOIb-AUIIONb, TUIIOIb-
WHTYITUPOBAHHBIN JTUTIONE, TUCTIEPCHOHHOE
B3aNMOJIEHCTBHE.

cobecenoBaHue,
TECTOBBIN KOH-

TPOJIb




WoHHBIN U paJuKaIbHbIA MEXaHU3Mbl XUMHUUYECKUX 6 cobeceoBaHue,
peakiuii. CBoO0aHbBIE pagukanbl. [loHsTHE O TECTOBBIN
LEMHBIX peakusax. Buabl kaTanu3a: TOMOT€HHBIN, KOHTpPOJIb
reTepOreHHbIN, MUKPOTE€TEPOr€HHbIM, aBTOKATaJIU3,
MOJIOKUTENBHBIN U OTPULATEIbHBINA KaTaaus,
nonsitue 00 naruduTopax. OcobeHHocTr hepMEeHTOB
Kak KaTajau3aTopoB. MCnoyIb30BaHUE KATAIM3aTOPOB
B [IPOMBIILIEHHOCTH.

[TpumeHeHne TePMOAMHAMUYECKUX PYHKIIMMA JUIST 6 cobeceioBaHue,
XapaKTePUCTHKHU PEaKIIMOHHOW CITIOCOOHOCTH TECTOBBIN KOH-
BEILIECTB U OLEHKE BO3MOKHOCTH TPOTEKAHUS TPOJIb

XUMHYECKHUX PEaKLU

CaoiicTBa pacTBOpoB. PacTBOpUMOCTSD. 8 cobecenoBaHue,
Konnentparus pactBopoB. CriocoObl BbIpaeHHs TECTOBBIN
KOHLIEHTpALlMU PaCTBOPOB: MACCOBAS 10 KOHTPOJIb
PacTBOPEHHOIO BEIIECTBA, MOJISIpHAs
KOHLCHTpALusA, MOJIAPpHAasA KOHLICHTPAILUA
SKBUBAJIEHTA, MOJIbHAS JOJISA, TOJISIPHOCTb.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH. 8 cobeceoBaHue,
Oxkucnurenu, BoccTaHOBUTENH. OCHOBHBIE TECTOBBIN
3aKOHOMEPHOCTH B U3MEHEHUH OKUCIUTEIBHO- KOHTPOJIb
BOCCTQHOBUTEJIBHBIX CBOMCTB ITPOCTHIX BELIECTB U
coequnenuii. Crenenp okucnenus. Knaccupukarus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
MeToap! paccTaHOBKH KO3 (HUIIEHTOB B
YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuumii. Ponb cpenbl B IpoTeKkaHuu
OKHUCJIUTEIbHO- BOCCTAHOBUTEIBHBIX MPOLIECCOB.
MoutsipHbIE MacChl SKBUBAJIEHTOB B OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PEAKIIMSIX.

Knaccudukanus KOMIUIEKCHBIX COSTMHECHU: 8 cobecenoBaHue,
TUIIMYHBIE KOMIUIEKCHBIE COSTUHEHHUS, XEJIaThl, TECTOBBLIN
MOJIU- SIAEPHBIE KOMIUIEKCHI, U30- U KOHTPOJIb
TeTEePONOJUCOCIUHEHUS, AaKBAKOMILJIEKCHI
(KpUCTa/NIOTUAPAThI KaK YaCTHBIN ciyyait
AKBaKOMIIJIEKCOB). AMMMAKATHI.

AnuaokoMIIIeKChl. JIBOMHBIC COJIM KaK YaCTHBIN
cIy4dail anua0-KoMIuiekcoB. [lonuranorenuasl, mo-
JIMCYJIBJIbI, IEPOKCUIHBIE coeuHeHus. KitacTepHbie
COCIUHCHMS, I-KOMILIEKCHI, KOMIIIEKCHI «TOCTh-
XO3SIMH», COCIMHEHUS BKIIFOUCHUS, KJIATPaThI,
eoauThl. MI3oMepHsi KOMIUIEKCHBIX COEMHEHHUIA:
TUJpaTHas, KOOPJWHAIIMOHHAS, TE€OMETpUYECKasi,
M30MEpPHUS MOJIOKEHHUS (COJIeBasi U30Mepus),
HOHU3AIMOHHAS, ONITHYCCKAs.

8. OHEHOYHBIE CPEJACTBA JUISI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
MPOMEXYTOYHOM ATTECTAIIUA



Bonpocwt ona covecedosanusn

Tema: «OcCHOBHbIE NOHATHSA U 3aKOHBI XUMHH. DKBUBAJIEHT)

1.

1

O06beM pe3MHOBOM KaMephl aBTOMOOMIILHOM 1MHBI paseH 0,025 M, naBieHue B Hel

5,0665 10° I1a. Onpenenute Maccy Bo3ayxa, Haxoasmerocsa B kamepe rpu 20°C.
PaccuuTaiite MOJIEKYJIAPHYIO Maccy Tasa, eciu 7-107 kr ero mpu 20°C u 0,253-10° T1a
3aHUMaroT 00beM 22,18:107 M>.

. PaccuuraiiTe cCpeHIOI0 MOJIEKYJISIPHYIO MacCy U INIOTHOCTb IO JUOKCHUY YIJIepoja CMECH
ra3oB, coaep:xarieit o ooremy 38% ¢ocrena COCl12 u 62 % xiopa Clo.

Onpenenure Maccy 10 M razoBoii cMecH, conepkaieit (mo ooremy) 50% Bogopona u 50%
IUOKcHa yriepona (H.y.).

. T'a3 (n.y.) 3auumaer o0wem 1 M. IIpu Kakoii Temneparype 00beM ra3a yTpOUTCsl, €CIu
JTaBJICHUE r'a3a HE MEHsAeTCs?

I[Tpu KakoM JaBeHny Macca xjopa oosemom 3-10° m° cocrasur 2,5-107 kr, ecin

t=23°C?

Kakyto maccy CaCO3 Hazio B35ITh, YTOOBI OJYYUTH MIPH €TI0 MPOKATMBAHUH JHOKCU
yriepoa, 3anuMaromuii 0osem 25-10° M mpu 15°C u gasnennn 104000 I1a?

. Beruucnure o6wvem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO; npu 50°C u naBienun 98600
[Ia.

N3 5-10-6 xr xnopata kanust KCIO3 6bu10 nomyueno 0,7-10-3 M3 kuciopoaa, u3MepeH- HOoro
ripu 20°C u gasnenuu 111900 ITa. Onpenenute MaccoByIO 00 TPUMECEH B XJIOpaTe
KaJusl.

0.  TIpu 0°C B cocyne oobemom 14-10° m* comeprkutes 0,8:10° kr Bogopoaa u 6,30 107 kr
azora. Onpenenure mapuagIbHOE TaBICHUE a30Ta U 00IIee JaBICHHE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPraHNIECKUX COeIMHEeHUI

10.

Kakne OnHapHBIC COCMHEHUS Ha3bIBAIOT OKCUAAMU? YKaKUTE BO3ZMOKHBIE CTIOCOOBI MX
MOy YCHHS.

Ha uem ocHoBaHa kiaccuuKaius OKCHIOB Ha: a) HeCoJieo0pasyolIre u coiaeodpasyromue; 0)
KHCJIOTHBIC, OCHOBHBIC ¥ IPOSIBJIIONINE KHCIOTHO-OCHOBHYIO JTBOMCTBEHHOCTH? Kakue
pEaKIMY XapaKTEePHBI JIJIsI OKCUIOB KaXKIOW M3 3TUX TPYIII?

[TpuBeauTe MpUMEPHI OKCUIOB, KOTOPBIE MPU B3aUMOJCHCTBUH C BOAOU 00pa3yroT

nBe kucioTel. Kak B3aumopeiictBytoT ¢ pactBopom Ca(OH); okcunbl N2Os, N2Os u

NO,?

B 4yem mposiBisieTcst KUCIIOTHAS TIPUPO/Ia TEX OKCHUIIOB, KOTOPBIE C BOJIOW HETIOCPEACTBEHHO HE
B3aMMOJECICTBYIOT?

HazoBuTe OCHOBHBIC OKCHJIBI, HETTOCPEICTBECHHO B3aMMOICHCTRYIOIIHE ¢ Booi. Hamumimre
YpaBHEHUS COOTBETCTBYIOIINX PEaAKIIHA.

Kakue mo xapakrepy oKCHAbI 00pa3yrOT HEMETAILIBI U METAIIJIBl B Pa3HBIX CTETICHSAX
okucienusi? [lokaxure 310 Ha mpuMepe okcuaoB xpoma CrO, Cr203, CrOs.

Y Kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpaxkeHsbl cuibHee: FeO unu Fe;O3; SnO
i SnO2; ZnO wim CdO; SnO unu PO; BbO unu CaO; As>O3 unu Bi,03?

B kakux ciyyasx JBa OKCHJIa MOTYT B3aMOJICHCTBOBATH JPYT C APYrOM U KaKUE COCITUHCHHS
pu 3ToM 00pa3yroTcs?

Kakue okcuibl 1 Ha KaKOM OCHOBAHUU MOTYT OBITh OTHECEHBI TAKXKE U K KJIaccy comeit?
[IpuBearTEe COOTBETCTBYIOIINE TPUMEPHI.

dopmynaMu KaKUX COJe MOXKeT ObITh (hOpMaTbHO BBIPAXKEH COCTAB TAKUX MHHEPAJIOB, KaK
NIMTUHETN, TAyCMaHUT, MarHeTuT? K kakomy KIlaccy ciaeIyeT OTHECTH 3TH COSAMHCHUS?

Tema: «Ctpoenue aroma. [lepruoaudeckuii 3aKOH M NEPHOAMYECKASI CHCTEMA XUMHUYECKUX



jgemenToB [I.. MeHaeeeBay
1. Yro Ha3bIBaIOT NPUHILIMIIOM HEONPEAEIEHHOCTH U COOTHOIIEHUEM HEOIPEIEIECHHOCTH ?



10.

[TpuMeHUMO I IOHSTHE TPACKTOPHUH JBHKEHHS K MUKpoyacTHiiaMm? YeM 3To onpezensercs u
KaKo€ MOHSTUE €ro 3aMeHsIeT?

HeonpeneneHHoCTs B CKOPOCTH d1eKTpoHa pasHa 10® cM/c. Haliure COOTBETCTBYIOIILY IO
HEOTIPeIeICHHOCTh B MIOJIO’KEHUU JIEKTPOHA.

UYro Ha3bIBaIOT sHepruei nonnzanun? Kakas BennunHa UMeeT ¢ Heil OJMHAKOBOE YHCIIOBOE
3HaueHue? B kakux equHUIIaX OHU U3MEPSIIOTCS?

Uemy paBHO YHMCIIO BCEX BO3MOMXHBIX MOHU3ALMOHHBIX MIOTEHLUUAIOB AJI JAHHOTO aToMa U 4TO
SABJISICTCS MPUYMHON yBeIM4eHUs ux 3HaueHuu B psany: [1<b<ls...?

Kak 3aBucuT BenMunHa HOHU3ALMOHHOTO MOTEHIIMAIA OT 3HAYCHHUS [Tl SJICKTPOHA TJIaBHOTO
KBAaHTOBOT'O YMCJIA U YEM 3Ta 3aBUCUMOCTb 00yCIIOBIeHA?

UTo Ha3BIBAIOT CPOJCTBOM aToOMa K JIEKTpOHY? [ KaKuX 3JIEMEHTOB 3Ta BEJITMYMHA UMEET
HanOoIbIIee TOJOKUTEIBHOE 3HAUCHUE U 111 KAaKUX OTpHIaTeabHoe 3HaueHne? Kakue
SKCHEPUMEHTAJIbHBIE JaHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTD CYIIECTBOBAHUSI MHOT O3PSI IHBIX
MPOCTHIX HOHOB?

Kaxkoit BbIBOA MOXKHO CcI€NIaTh O CBOMCTBAX 3JEMEHTA 0 3HAYEHUIO JIJIsl HErO0 MOHU3ALIMOHHOTO
NOTEHIMANIa U CPOJICTBA K HJIEKTPOHY?

Uto Ha3bIBAIOT a0COTIOTHOM U OTHOCHUTEIIBHOM AJIEKTPOOTPHLIATEIbHOCTRI0? Kak 1o 3HaYeHuIo
3TOI BEJIMYUHBI MOKHO, CYJIUTh O HAIIPABJICHUHN CMEIICHHS SJIEKTPOHHOM MIIOTHOCTH MPHU
00pa3oBaHUM CBSI3EH?

UTo Ha3bIBAIOT CTETICHBIO OKUCIICHHSI 3JIEMEHTA U YeMYy PaBHA WX 00Iasi CyMMa B MOJIEKYJIe

U noHe?

Tema: «XuMH4Yeckas CBA3L»

MoskeT i JuInHa CBSI3U OBITH PABHOM CyMME PaJilyCOB JIByX aTOMOB, KOTOpBIE €€ 00pa3yroT?
[Nokaxxute 1 00bsICHUTE HA ipuMepe Monekybl Ho, 3Has1, uro r/H/=0,053uMm, a d/H-
H/=0,074u1Mm.

Brraucnute snepruto ¢ -csizu C-C, ecnu ctangaptHas Teruiota oopasosanus C-H u3
ra3000pa3HbIX yriiepoja u Bojgoposa paBaa -2815 k/[x/mMomnb, a sneprust o-cBs3u C-H paBHa -
411,3 xJI>x/mMoub.

Oueprus aucconuanuu HJ paBaa 298,4 x/[x/mMoiab. MoxkHO 1 pa3noxutb HI Ha aneMeHTh
npu 06ydeHnH yapTpadronaeToBsiM cBeToM A =2-107"° M? Kakyro sHepruro Haio 3aTpaTHTh,
4T06BI pasnoKuTh 5-107° r HI?

[Touemy MakcuMasbHasi KOBAJICHTHOCTh (hocdopa MOKET OBITh paBHOM IATH, a y a30Ta TaKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax reopun BC 00bsICHUTD, TOUEMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHON
BAJICHTHOCTBIO €€ 3HAYCHHMS pa3anyaroTcs Ha 27

JIist KaKUX 3JIEMEHTOB, MMEIOLIUX 3JIEKTPOHHBIE KOH(DHUIYpAllMK BHEIIHETO CJI0s aToMa 3s” p*
4’ p*, 58> p°, 6s' p’ XapaKTepHbI IEpEMEHHAs YETHAS ¥ TIEPEMEHHAS HEYETHAS BAJIEHTHOCTD?

Ha ocHOBaHuM pa3HOCTH ANEKTPOOTPULATETBHOCTH ATOMOB AJIEMEHTOB YKaXUTE, KaK
MU3MEHSETCS CTeleHb HOHHOCTHU cBsi3U B coeaunennsx HF, HCIL, HBr, HJ?

Paccuuraiite a3 pexTHBHBIE 3apsIbI AaTOMOB BOJOPOAA U XJI0Pa, 00pa3yIoNuX KOBAJICHTHYIO
MOJIIPHYIO CBSI3b, €CIHU Wiken MOJIEKYIIBI HC1 paBen 3,4-10-30 KoM, a nmunHa csizu H- Cl

paBHa 1,27107% m.

Kak MOKHO 06’LHCHI/ITB, YTO aMMHAK U TpI/I(i)TOpI/II[ a30Ta, UMCIOIIUEC OANHAKOBYIO ITHN-
paMHUIaJIbHYO (I)OpMy " coACpiKaUC aTOMBI 3JICMCHTOB C IPUMEPHO OAWMHAKOBBIM pa3JINYuEM
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11.

12.

13.

14.

15.

16.

17.

18.

B DJICKTPOOTPHULIATECIIBHOCTH, CYIICCTBCHHO PAa3IMYarOTCA 110 BEJIMYUMHE JUITIOJIbHBIX MOMCHTOB!
w (NH3) = 0,49 * 10-29 Kir-m, p(NF3)=0,07-10-29 K- m?

Kak cornacosath Majyto noasspHocTs cBs3u B mosekyne CO (= 3,33 107! Kim) co
3HaunTeNnbHBIM pazinuareM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnasa cease.
Temmneparypa mnasnenus: CaC1,=780°C, CdC1,=560°Q paauyc Ca pasen 0,104 am, Cd—0,09

HM. OOBSACHUTH pazInuKe TEMIEPATYP IIIABJICHUS.

[Ipu nepexoze ot CsF k CsJ remneparypa riaBiieHus: KpUCTAIOB yMeHbIaeTcsi. OObICHUTH
HaOJII0JaeMBIii X0J] U3MEHEHUS TEMIIEPATyPhI IJIaBICHUS.

OOBAcHUTB HEYCTOMUNMBOCTH ruapokcuoB Meau (1) u cepedpa (I).

OOBACHUTD C O3UIUH MPEJICTABICHUH O MOJIAPU3ALNN HOHOB MEHBINYIO YCTOHYMBOCTh AuCl3

B cpaBHeHHH ¢ AuCl.

K>COs mmaurcst mpu 890°C 6e3 pasznoxkenust, Ag,CO3 paznaraercs yxe mpu 220°C.
OOBSACHHUTD yKa3aHHOE pa3IHyue.

BaCl, B BogHBIX pacTBOpax JuccolMupyeT nonHocteto, a HgCly mout He auccouuupyer.
OO®bsicHUTE 3TO pa3inyKe B CBOMCTBAX COJIEH.

UTto Ha3bIBAIOT HONOJHUTENBHBIM NMOISIPU3aLUOHHBIM 3P dekToM? OOBACHUTH, KaK ero
Hannuue B coequnennsax Hg”" nemaer okcun HgO menee ycTouuBbIM, yeM okcua ZnO, He-
CMOTpS Ha OOJIBIINI panyC MOHA PTYTH.

Kakoe coennnenue repmudecku 6osee ycroitunbo: a) PbCO3 u CaCOs, 6) HgCls u PbCls, B)
FeCls; u NiCl3, 1) Zn(OH), u Ca(OH),, 1) MgCOs3 u SrCOs.

Tema: «JHepreTuka U HaNPaBJIEHHOCTh XHMHYECKHUX MPOLECCOB)»

Kakoii 3aK0H sBJIsIeTCs OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero GopMyIupoBKY.
[lepeunciure cnencTBus, BRITEKAaOMME U3 3aKoHa ['ecca. /[ kakux onpeaeneHuii OHU
UCIIOJIBb3YIOTCSl B TEPMOXUMHUYECKUX pacueTax?

Kakoit pyHKkuueit cocTosiHus XapakTepu3yeTcsl TeHCHIINS CUCTEMBI K TOCTHXEHUIO TaK
Ha3bIBAEMOT0 BEPOSTHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHas Oecriops-
JIOYHOCTD paclpezesieHus yactu?

Kak n3MeHsercs 3HTPOIUS CUCTEMBI C ITOBBILIEHUEM TEMIIEPATypbl, B PEAKIMAX CUHTE3a U
pa3okKeHMsI BEIEecTB?

Kak BiusieT Ha SHTPONHUIO CUCTEMBI 00pa30BaHUe ra3000pa3HbIX MPOJYKTOB?

Kaknumu oTHOBpeMEHHO JeMCTBYIOIMME (PaKTOPaMU OIPEeIIieTCsl HalPaBJIEeHHOCTh
XUMHUYECKOTO Tpoliecca?

Uro HazpiBaroT sHepruen [ mo6o6ca? Kakum oOpazom nzmeHenne 31oit BennauHsl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHYECKYIO BO3MOXHOCTh WJIM HEBO3MO>KHOCTh CAMOIIPOU3BOJILHOTO
npotekanus npouecca? Kakoe 3nauenue AG omnpeesnseT paBHOBECHOE COCTOSHUE CUCTEMBbI?
[Ipu xakom cootHomennu AH u TAS: a) cucrema HaxoAUTCS B paBHOBECHH, 0) XUMUUECKUI

MIPOIIECC HAMPABJIEH B CTOPOHY 3K30TEPMHUYECKON WUITM SHIOTEPMUYECKON peaKivu?



9.

OHTaNbIUUHBIM HJIN 3HTpOHHﬁHBIM (baKTOPOM OIPEACIISICTCA HAlIPpaBJICHUE XUMHUYCCKHUX

peakuuii Ipu OYeHb HU3KUX TeMIepaTypax?

10. Bo3M0OHO J11 CaMOIIPOU3BOJIBHOE NPOTEKAHUE MIPSIMON PEAKLIUH, €CIIH IIPU MOJIOKUTEIBHOM

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

Tema: «CKopoCTh XUMHYECKHX peakuuil. XMMHUYeCKOe PABHOBECHE

Peakuus unet no ypasaenuro 4NH3z +50,=4NO+6H,0. Kak u3MeHUTCS CKOPOCTh pEAKIINH,
€CJIM yBEJIMUUTH J1aBJICHUE B 2 pa3a?

Peaknus mexnay Bemectsamu A u B Beipakaercsa ypaBHeHneM 2A+B=2C. HauanpHas
KOHIIeHTpaIus BemecTtBa A paBHa 0,3 Momw/7, a BemectBa B — 0,5 Mmonw/n. KoncranTa ckopo-
cru peakiuu pasHa 0,8 j1°/mMosb’Mun . PaccuuTaiite HaYaIbHYIO CKOPOCTD TIPAMON PEAKIUU U
CKOpPOCTb 110 UCTEUEHUH HEKOTOPOI0 BPEMEHHU, KOT'/1a KOHIIEHTpAIs BellecTBa A
ymenbmaercs Ha 0,1 Mouib.

Pa3znoxenne N>O Ha TOBEPXHOCTH 30J10Ta IPU BBICOKUX TEMIIEPATypax MPOTEKAET MO
ypaBaeHn0: 2N>,0=2N>+0, KoHcTaHTa CKOpOCTH TaHHOM peakiuu paBHa 5-10-4 11/MONBMHUH
npu 1173 K. Hauansnas konuentpauuss N2O 3,2 monb/i. Onpenenure CKOpOCTh peakiiuy Mpu
3a/laHHOM TeMIlepaType B HaYaJlbHbII MOMEHT U B TOT MOMEHT, Korja pasznoxurcs 25 % NO.
Peakuust uaet no ypasHenuto 2NO+0,=2NO,. HauanbHble KOHIEHTPALMU pEearupyroImx
BemecTB Obutn (MoJb/i1): C(NO)=0,8; C(02) =0,6. Kak n3aMeHUTCSI CKOPOCTh PEaKINH, €CIn
KOHIICHTPAIUIO KHCIIOPO1a YBEIUIHUTh 110 0,9 MOJIB/T, a KOHIIEHTPAIIUIO OKCHIA a3oTa a0 1,2
MoJIb/n?

PaccunTaiiTe KOHCTaHTY CKOPOCTH PEaKLIUU MEPBOTO MOPSIIKA, YUUTHIBAs, 4TO 32 25 MUH
peakius mpoxoaut Ha 25 %, T. €. mpopearupoBaia YeTBepTas 4acTh BEIIECTB.

KoHCTaHTa CKOPOCTH peakiuy NepBoro mopsaka pasxa 2,5:-10° ¢!, Kakoe konuuecTso
OCTaHEeTCsl HempopearupoBaBLIuM uepe3 10 4 mocine Havana peakuun? HavanpHas KOHIIEHTpa-
1ys paBHa | MOJIB/TI.

CKOIBKO BpeMEHH HEOOX0IUMO sl TpoxoxkaAeHus Ha 60 % peakiy BTOPOTo MOpsiAKa, eCiu
IIpU TOM ke TemmnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHble KOHIIEHTpALMK
MCXOJIHBIX BEIIECTB OJIMHAKOBHI M PABHBI 2 MOJIB/I.

ITpu 393 K peakius 3akaHunBaercs 3a 18 MmuH. YUepe3 CKOJIbKO BPEMEHH 3Ta peakiius
3akoHunTCs nipu 453 K, ecnu TemnepaTypHblil K03G(UIIMEHT CKOPOCTH pPeaKIuu paBeH 37
Omnpeznenure TemrepaTypHblid KO3 GULHUEHT CKOPOCTH PEAKLIUH, €CIIU IPU TOHUKEHUU
TEeMIEPATypbl, Ha 45° peakuus 3aMeuIniach B 25 pas.

KoHcTaHTBI CKOpPOCTH peaknuy 1epBoro nopsaka npu 288 n 325 K coOOTBETCTBEHHO paBHBI
2-10? 1 0,38 ¢’'. KakoBbl TeMepaTypHbIii KO3(QQUIMEHT CKOPOCTH 3TOM PEaKLUK ¥ KOHCTAHTA

CKOPOCTH 3TO peakuuu npu temneparype 303 K?

Tema: «PactBopbl. Teopusi 3JIeKTPOJIUTHYECKON TUCCOIUATTAN



Kakue BeriecTBa Ha3pIBatOT JEKTPOIUTAMHU? YeM OTINYAIOTCS UX BOJIHBIE PACTBOPHI OT
pPacTBOPOB HETEKTPOIUTOB?

Uro Ha3bIBaIOT M30TOHUYECKUM Kod(dummentom i? Kako ero pusnueckuii CMbICT U METOBI
JKCIIEpUMEHTaIbHOro onpeenenusa? OT Kakux (pakTopoB 3aBUCAT 3HAYEHHUS i?

Kakue BeM4nHbBI SBISIOTCS KOJIMYECTBEHHOM XapaKTepUCTHKOM mpoliecca IeKTPOIIn-
THYeCcKOM nuccornuanuu? Jlaite ux onpeaenenus. Kakyio U3 HUX U OYeMy Ha3bIBAlOT
MOCTOSIHHOW BEJTMYUHON?

Ha xakue rpynmsl YCIOBHO AETST SIEKTPOIHUTHI 110 BETMYNHE CTENICHH UX JUCCOIHAIINHN?
[IpuBenure mpumepsl MPEACTABUTENECH dTUX TPYIIIL.

Brimazer 1w ocaiok mpu cuBaHUM HACHIIEHHBIX pacTBopoB: SrCl, m CaSOy; CaCly u SrSO47?
B kakoii mociie1oBaTebHOCTH TOJKHBI BBITIAIATh OCA/IKH, €CITH K paCTBOPAM, COACPIKAIIIM
nonsl: 1) Ca*’, Ba*, Sr*" u 2) CI', I, Br’, nocreneHHo npuoaBIsTh: K IEPBOMY PaCTBOP
NaxSOs, a ko BTOpomy pactBop AgNO3?

Kakast u3 aByx coueit OospIiie pacTBopuMa 1 Bo ckosibko pas: CaSO4 nin BaSO4, BaCO3 wim
SrCO3, Pbl, mwnu PbClLL?

Kakue u3 coseii He MoABEpPraroTCs TUAPOIU3Y, U €CIIU MOJBEPratoTCs, TO M0 KAKOMY

tunty: K2SO4, NasSe, BaS, RbNO;, ZnCh, K,S03, KC1035, HCOOK, NaC104, KBrO?

Jnst xakoii conmu pH pacTBopa Oyaet umets 6ombiiee 3HaueHUe: NaNO3 wim NaNO»,
CH3COOK nnu CH3COONH4, KCIO unu KCI103?

10. [laiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CYIIb(ATOB, CyTb(UTOB U CYIb(UIOB MIETOTHBIX

METAJIJIOB 110 UX CIOCOOHOCTH K TUAPOIIU3Y.

Tema: «OKHCIAUTETIBLHO-BOCCTAHOBUTEIbHbIE PEAKIMHU U YJIEKTPOXUMHYECKHE MPOIECChD)
[Tokaxxute yCIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTIA€T» DJICKTPOHBI MPU ONPEIeTICHUN
GyHKIMA OKUCIUTENS U BOcCTaHOBUTENS. [loyemy Takast yCIIOBHOCTh BO3MOYKHA?

Yto Ha3bIBAIOT COMPSKEHHON OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM MapOi U CKOJIBKO UX
JIOJDKHO YYaCTBOBATh B OKHCIMTEILHO-BOCCTAHOBUTEIBHON peakuu? YUeMy COOTBETCTBYET
Ka)xmas u3 Hux?

UTo Ha3bIBAIOT OKUCIIUTEIHHO-BOCCTAHOBUTENBLHBIME KO3 duimeHTamu? Kakue MeTobl
CYIIECTBYIOT JIIs MX omnpeaenieHus? [lokaxkuTe CyntHOCTh KaKI0T0 U OOBSICHUTE, B KAKUX
CIIy4asx ¥ TIOYeMy OJIMH U3 HUX MPEATNOYTUTEIBHEE IPYTOTO.

MeHSI0TCS MM OCTalOTCs MOCTOSIHHBIMU 3apsA]l U aTOMHBIA COCTaB MOHOB, YYaCTBYIOLIUX B
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX peakiusax? Bo3MokHO 1 peBpalleHre NpocToro HoHa B
OKCOaHUOH WJIK 00paTHBIN nporiecc?

Ecnm xuciora, B3siTast B M30BITKE, YIaCTBYET B PEAKITUU KaK OKUCIIUTENb WU BOCCTAHOBUTED,
TO COBMAJAAET JH sl Hee KOA(PDUIIUEHT B MOJIEKYISIPHOM YPaBHEHUU PEAKIIUU C
OKHUCJIUTETHhHO-BOCCTAHOBUTENBLHBIM? Pa3bepuTe 3TH ciiyyaun Ha pUMepax B3auMOJICHCTBHUS:

MeaM ¢ pa30aBIEHHON a30THOM KUCIIOTOM, CONSIHONW KUCIIOThI C JUXPOMATOM KaJHs.



6. OOBACHUTE IPUUYMHY PE3KOI0 pa3IHyus OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB JIBYX
metaios 1 rpynnsl [IC, Haxonaumxcs B 5-M epHoze.

7. llokaxkuTe BIMSIHUE CpPElibl HA IPOTEKAHUE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUi Ha
IpUMepe U3MEHEHHS OKUCIUTENbHON eMKOCTH IIepMaHraHar - HOHa.

8. Kakumu KucioTaMu MOXHO IOJIb30BaThCs Ul CO3/1aHus cpenibl pu npoBeaeHun  Red-Ox
peakuuii? Ilouemy ¢ 3TOi L1eIbI0 IPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO KHCIOTY?

9. CmocoOcCTBYeT Jii KHCIasi Cpefia: a) OKUCICHUIO KATHOHOB JI0 OKCOAHUOHOB; 0) OKHC-
JUTETHHOMY JEHCTBUIO OKCOAHHOHOB?

10. Kakue OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE CUCTEMBI Ha3bIBAIOT I'€TEPO- U rOMOreHHbIMU? UTo
SIBJIIETCS IPUUMHOM BOBHUKHOBEHHUS CKauKa IIOTEHIIMAja B CUCTEMax MepBoro tuna? ¥ aaercs
T SKCHEPUMEHTAIBHO ONPEACITUTh €ro a0COII0THOE 3HaUYeHHE, OTHOCUTENFHOE 3HaYeHue?
Inexkmponu3s. Koppozus memannoe.

11. M3 xakux nporieccoB ciaraercs 001as peakus 3JIeKTPOXUMUYECKOr0 pa3iokKeHHs BelecTBa?

12. Yem oTiiMyaeTCst 37€KTPOIU3 BOJHBIX PACTBOPOB AIEKTPOJIUTOB OT 3JIEKTPOJIN3a UX
pacruiaBoB? Kakue HOHBI U MOJIEKYJIbI, HAXOAIIMECS B BOAHBIX pacTBOpPaxX COJIEH MOTYT BOC-
CTaHaBJIMBATHCS HA KaTOJI€ U OKUCIATHCA Ha aHoze? Hanummure ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIHH.

13. IIpn Kakux ycIOBHSIX U U3 KaKMX COJIEH, BO3MOXHO, IIOJYYUTh C IIOMOILBIO JIEKTPOJIA3a
OJIHOBPEMEHHO 1I€J1049b U KUCIIOTY?

14. JTaitte popMynupoBKy 3akoHOB Dapajies U UX MaTEMaTUYECKHUE BBIpAXKEHUsA. UTO HA3BIBAIOT
yucinom Papanes F? Uemy paBHa 3Ta BeJIMUMHA B KyJIOHaX M amIep-4yacax?

15. Ipu snexrponuze pactBopoB AgNO3, CuSOy4, BiCls, Haxoasmmxcs B mociieI0BaTeIbHO
COEIMHEHHBIX JIEKTPOIN3EPaX, BBIACIUIIOCH 5,41 cepebpa. Haiinute Maccy BbIIEIMBIINXCS
IIpY 3TOM M€Y ¥ BUCMYTAa.

16. OnMHAKOBO JIM OTHOIIEHHUE K KOPPO3UU TEXHUYECKOTO0 U XUMUUECKH YUCTOro Metaia? Yem
BBI3BIBACTCSI KOPPO3HsI OOBIUHON CTaNu?

17. Kakue cymecTByIOT ClIoCOObI 3alllUThl METAIOB OT KOppo3uu? KpaTko H3/10KUTE CYyIIHOCTh

KaXXJ0I0 U3 HUX.

Tema: «KommiekcHble coeiMHEHUD)

1. Kaxkue coenrHeHUSI MOKHO OTHECTH K KOMIUIEKCHBIM?

2. Ilonp3yscek NOIOKEHUSAMHU KOOPAMHALMOHHON Teopuu BepHepa naiite onpeneneHus
CJICAYIOUIMM MOHATHUSAM: a) KOMIIEKCO00pa3oBaTelb, 0) JIMTaHbl, B) KOOPAWHAIIHOHHOE
YHUCJI0 KOMIUIEKCO0Opa30BaTes, I) BHYTPECHHsIS M BHEITHSS c(hepa KOMITIEKca.

3. Kak onpeznensrorcs 3aps] KOMIUIEKCHOTO HOHA U CTETIEHb OKUCIICHUS
KOMITJIEKCOOOpa3oBatesi?

4. Kakas cBsI3b MEX]ly CTPOCHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K

KoMIuIeKkcooOpa3zoBanuio? [IpuBeanre npuMepsl THIUYHBIX KOMILIEKCOOOpa3oBaTeieil.



5. IlpuBenure npuMepbl THIUYHBIX JUraHA0B. Kakue Turanibl Ha3bIBatOTCSl MOHOAEHTAaTHBIMU U
KaKHe MOJINIEHTaTHBIMU?

6. Kaxkoe BiusiHUE TOJKHO OKa3bIBATh HA 3HAYEHHE KOOPAUHALIMOHHOTO YNCIIA YBEIUUEHUE
pamuyca u 3apsijia: a) KOMILIeKcooOpa3oBaTesi, 0) uranoB? Kakum COOTHOIIEHHEM JABYX
CHJI, ICHCTBYIOIIMX MEXAY LIEHTPaIbHBIM aTOMOM U JIMTaHJIaMH U MEXy CAMUMU JINTaHaMH,
OIpeAEIIAeTCs KOOPAUHALMOHHOE YUCIO0?

7. IlpuBenure npuMepsl KOMILUIEKCHBIX COCIUHEHUM:

1) ¢ KOMIIJIEKCHBIM aHUOHOM,

2) ¢ KOMIUIEKCHBIM KaTHOHOM,

3) SABISIIOIIMXCS HERJIEKTPOJIUTAMM.

[aiite um Ha3BaHueE.

8. JlaiiTe onpeneneHue U NpUBEIUTE IPUMEPbl OCHOBHBIX THIIOB KOMITJIEKCHBIX CO€AMHEHUI.

9. VYkaxute OCHOBHBIE BHJIbl HU30MEPUH KOMIUIEKCHBIX coeluHeHU. [IpuBeauTe npuMepsl.

10. Kak ¢ no3unuii MeTo/1a BaJICHTHBIX CBsi3ei OOBACHUTH 00pa30BaHUE CBSI3EH MEXKITy
KOMILIEKCooOpa3oBareneM u turanaamu? Kakue opOuTany neHTpaibHOTO aToMa
MOTYT OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBszei? YeM 3To onpexaensercs?

11. CocraBbTe KoopanHaMOHHBIE popmyibl cienyromux coequaenuii: 2NH4Cl-PtCls, KoCoO4

:CuC204, KCI-AuCls, 2Ca(CN); -Fe(CN),, (NH)4Fe(SO4)s.

Ipumepnulit Komniekm 3a0anHuil 011 KOHMPOALHBLIX padOm no oucyuniune «Xumusa»

Tema: «OcCHOBHBIE NOHATHSA U 3aKOHbI XUMHUH.
OcHOBHbBIE KJIACCHI HEOPraHUuYeCKHX COeIMHEHUID)

Bapuant Nel
1 Omnpenenute SKBUBAJIEHTHI AIEMEHTOB B UX okcugax: Rb,O, MgO, Cr203, SOs.

> It HeKoToporo MeTaia coeaunsercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haliaute sxBUBalIeHTHBIE

Macchl Opoma 1 Me, 3Hast, 9TO IKBHBAJICHTHAs Macca cepbl 16,0r/MoIb.

> Hanmmmure ypaBHeHUs peakiinii, COOTBETCTBYIOLIUX CIEAYIOLIEH cXeMe:

Si0,+C Ca HCI 02 Ca3(PO4)2
Cas(POs); 1200°C  At°C B C D E
4 Hanummure rpaduueckue hopMyibl coequHeHnit 1 aaiite ux HazBanus: HoOz, SnOs, H3POs,

H2s203, (CuOH),CO3, NaH2AsO4.
> Kakoit 06beMm kucnopona cineayet 106aBuTh k 1M3 Boznyxa (21% O2), uToObI cofepkanue
B HEM KHUCJIOPOJia MOBBICKIIOCH 110 25%.

6. Onpez(eJmTe (I)OpMy.]'Iy OIHOI'0 U3 KPUCTAJUIOTUAPATOB cyan)aTa HaTpwus, €CJIK €ro Macca Ipu

MOJTHOM 00€3BOKMBAaHUN YMEHbIIWIACH Ha 47%.

7 Hanumure hopMyiisl comei, COOTBETCTBYIOIIUX CIEAYIOLUIMM IBOMHBIM okcuiam: Pb,O3 u
Pb304. HazoBure ux.

Bapuant Ne2



L. Omnpenenure SKBUBalIEHTHBIE Macchl coenuuenuit: Fe,03, KH2PO4, Cr(OH)s,

H>Si030npenenure maccy cepbl, 06pa3yroIencs Ipy B3auMOIENCTBUM CEPOBOA0POIa KOIMIECTBOM
BemecTBa skBuBasieHTa 0,0 1moib ¢ n30bITKOM KoHIeHTpupoBaHHoit HNOs

Hanumure ypaBHeHUs: peaklivii, COOTBETCTBYIOLIUX CIEAYIOLICH cXeMe:

Fez(SO4)3 —p X] —> FeClz —p Xz —b> F6304 <—X3 —p Fez(SO4)3
> CocraBbTe popMyIIbl (AMIUPUIECKHE TpaPUUecKue) BCeX BO3MOKHBIX COJIe 00pa30BaHHBIX
TUAPOKCHUJIOM MarHusi ¥ XpoOMOBOM KUCIOTOM. J[aiiTe Ha3BaHUS COJISIM.

+ K 50mn cmecu B 2-x okcugax yriepoja qooaswiu 100Mi kucmopoaa v mogoxriu. B

pe3yabpTaTe peakiuu oomuii 00beM razoB yMeHbmuics Ha 10%. Bce 00beMbl Ta30B HU3MEPSITUCH TIPH
OOWMHAKOBBIX YCJIOBUAX. OHpG[[eJ'II/ITC 00BEMHBII COCTaB I/ICXOI[HBIﬁ CMECH.

> [Ipu TepmudeckoM pasznoxenun okcuaa mapraaua (IV), B3sitoro maccoii 0,435r, BeLaenuiics

KHCJIOPOJ U 00pazoBasics Apyroi okcu Maprania Maccoit 0,382r. Kakoa ¢opmyia storo okcuaa?

6. YTo HaA3BIBAIOT SKBHUBAJICHTOM BCH_ICCTBa? HpI/I KaKOM YCJIOBUH SKBUBAJICHT UJICHTHYCH camMoiu

YACTHUIIE BEIIECTBA?

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH U nepuoguvecKasi CHCTeMa XUMH-
yeckux jieMeHToB /I.U. MeHnaeneeBa»

Bapuant Nel
1. Yto Ha3bIBAIOT MPUHIUIIOM HEONPEAETIEHHOCTH U COOTHOIIEHHEM HEOIPEIEIIEHHOCTH.
2. Js crkonmbkux AO cymma n+1=8? EcTb I Takue opOUTaIH Yy JIEMEHTOB ITEPHONIECKOM

CHCTEMBI? ATOMBI, KaKHX 3JICMEHTOB UMEIOT HauOOJIbIICE 3HAUCHUE CYMMBI n+1?

3. Hanummre snekrponno-rpapudeckue popmyisi: Cr, Cl+°, Te?, Tb.

4. HarnumuiTe amekTpoHHbIe (OPMYJIBI €111e HEeOTKPHITHIX 371eMeHTOB Nel08, Nol13 u ykaxwure,
KaKO€ MECTO OHH 3aiMyT B NIEPUOIUYECKON CHCTEME.

5. CKOpOCTh JBMKEHUS JIEKTPOHA 110 TIEPBOM OOpOBCKOi opbuTe paBHa 2187 km/c. Ecim
HOTPEIIHOCTD B OTIPEJIEIIEHUN CKOPOCTH paBHA | KM/C, TO KaKoil OyJeT pu 3TOM MOTPELIHOCTH B
orpezeieHuu KoopanHaTel? CpaBHUTE €€ CO 3HaUEHHUEM pajinyca OpOUTHL.

6. HOSICHI/ITG HpI/I‘lI/IHy pa3n1/1q1/151 B BCJIIMYMHAX MOHHBIX pa)lI/IYCOB JJIsL I/I303J'ICKTp0HHLIX HOHOB,
1,33(F); 1,36(0%); 0,98(Na"); 0,74(Mg>); 0,57(AI*")

7. O06BsacHUTE 0000 HU3KYIO YCTOMYMBOCTH COSAMHEHHM P-3JIEMEHTOB 6-1IeproJia B BBICILICH
C.0.

Bapuant Ne2
1. [TpuMeHHMO JIM IOHATHE TPACKTOPUM JBHKEHHS K MUKpodacTHLiaM? YeM 3To onpezensercs u

KakKoe MOHATHUE eT0 3aMeHIeT?

2. VkaxuTe 3HaYCHUE KBAHTOBBIX YHCEII JUIsI BHEITHUX JICKTPOHOB B aTOMAaX AJIEMEHTOB C
nops,IKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanummre snekrponno-rpapudeckue popmyist: Pd, Zr'?, S=2,

4. Ha ocHOBaHuM y4eHUs O CTPOCHUH aToMa OOBSICHUTE, TOYEMY PHEPTEeTHUECKHUIl S- O TyPOBEHb
BKJTIOYAET OJIHY OpOUTAalb, p-TIOAYPOBEHD - TPH, d-1TOTypPOBEHB - IIATH U f- MOypOBEHD - CEMb.
VYKaxuTe max 4yucio 3JIEKTPOHOB Ha ITUX MOJYPOBHSIX.



5. Yemy paBHa 1eOpoiiieBcKas JUIMHA BOJIHBI 3JIEKTPOHA, ABIKYILIETOCS CO CKOPOCTHIO: )
6:10° m/c; 6) 2187 kM/c?IHeprust HOHU3ALMH TIPU MIOCIIEN0BATEIBHOM OTPBIBE 3JIEKTPOHA OT
aromoB Mg cocrasnser: E1=733, E2=1447 n E3=7718 kJlx/Monb. YeM 00BACHUTEL pe3Koe

Bo3pactanue E3?

6. Kakyto cTpykTypy A0TKEH UMETh BOChMOU nieproji? [ToBTOpsIeT Tn OH MOJTHOCTHIO CEABMOM
nepuox?

Tema: «XuMHueckas CBA3bL»

BapuanT Nel
1. Yem 00BbACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HOHHOM CBSI3U M UeMy MPUMEPHO paBHA

J0JI1 KOBAJICHTHOCTH B Hanbosee HOHHBIX 6I/IHapHLIX COGI[I/IHCHI/IHX?

2. YcTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIUX MOJIEKYJ M HOHOB, OIIPE/ICIINB
OpOUTaIH [IEHTPATLHOTO aTOMa U MX THIl Tubpuamsanuu: NF;, NOy', PHs, PO4™.

3. Kax 1omKHbBI MEHATHCSI 3HAUEHHE MOMEHTOB autioieir Mosekyn B psany: a) CIF-BrF-1F; 6) NH3-
PH3-ASH3?

4. [Monspu3zyeMocTh Kakoro u3 noHos oonsmie: Fumm Br, S* mwmm Te*, CI umm 1'? O6bacuuTe
MIPHYUHY.

5. Trn. s NaF=9970C, MgF,=13980C, AlF3=10400C, SiF4=-900C, PFs=-940C, SF=-560C.
OO0BsICHUTH HAOMIOAEMYO 3aBUCUMOCTh. OOBSICHUTH pe3koe paziauune T, AlF3 u SiF4 cuuras, uro
MOJISIPHOCTH CBSI3U paBHOMEpHO yMmeHbiaercs oT NaF k SFe.

6. YeM 0OBACHHUTE 3HAYUTENLHO Oosee Bricokue T u Tk. BOJBI U IUIAaBUKOBOM KHUCIJIOTHI
110 CPAaBHCHUIO C TEMU, KOTOPBIC JOJPKHBI COOTBETCTBOBATH UX MOJIAPHBIM Maccam?

7. DNEeKTpUUECKU MOMEHT JUMOoJs MoJeKybl HoS paBen

0,31-10-29Kn'm, a H»Se-0,08-0-29Kn-m. Ompenenurte, Kak OTHOCATCS ATUHBI AUIMONEH 00enx
MOJIEKYI.
Bapuant Ne2
I. [ToueMy mpu HATMYUH OAHOM CBSI3U MEXAY aTOMaMU OHAa MOXKET OBITh TOJBKO O- cBs3bi0? [Ipu

KaKHX YCIIOBHSIX 00pazyercs m- U O-CBsA3U?

2. CxkoJbKo cBsi3eil y aTroma cepbl B Mosiekyiie SO2Clp, y yraepoaa B mosekyiie COCly; kak 310
CorJIacyeTcsl C TUTIOM THOpUAN3AIUH?

3. Kakas monekyna moxet cymectBoBats 1 nouemy? CIF3, FCls, Brls, IBr3.

4. Kak n3mensercs noyspusymoliee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPOM rpymiisl oT Mg k Ba n
MIOYEMY 3TO MPUBOJAUT K NOBBILIEHUIO TEPMUYECKON YCTONUYMBOCTH UX KapOOHATOB B TOM ke
MOCJIEAOBATEIILHOCTH ?

5. Txk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0BsicHuTe Mpu4IrHBI N3MEHEHUS ITOU
BEJIMYMHEI.

6. Kakoe coenunenue 6omnee tepmuuecku ycroiuno? PbCO3z mmun CaCOs; PbCls i PbBrs.

7. Paccunraiite addexTuBHbIN paanyc noHa Na B kpuctauie NaF, eciu koHCTaHTa PEIIETKH €ro
paBna 2,31-10"° m, panguyc uona F~ pasen 1,33-107° m.

Tema: «CKOpOCTI) XUMHUYECCKHUX peakuuifl. XumMHuyeckoe PpaBHOBECHE. 3HepreTmca Hu
HanmpaBJCeHHOCTbh XUMHNYECCKHUX ITPOLECCOB»



BapuanT Nel
1. JuxpoMaT aMMOHUSI TIPU HATPEBAHUH PA3JIaraeTCs MO PEeaKIMH:
(NH4)2Cr207(1)=N21(r) + 4H20(r) +Cr203(t)  AH® x p =-503 x]Ix
CKOJIBKO 9HEPIrUH BBIIETUIOCH MPHU Pa3I0KEHUHU HEKOTOPOU MOPIIUHU IUXPOMATA aMMO-
HUS, €CITU Macca TBEPAOro octaTka Ha 10T MeHbIIle MacChl HCXOTHOTO BEIIEeCTBA.
2. Ouranenust o0pazoBanus H,O»(T) U3 nmpocThix BemiecT paBHa - 136,1 k/[»/Mob, SHTATBIHS

JUCCOITMAITMY Ta3000pa3HbIX BOJIOPOJIa U KUCIOpOAa COOTBETCTBEHHO paBHBI 432, 490 k/[»k/MOb.
Brruucnure snepruto cesizu O-H B nepokcuae Boaopoia, mpuHsAB 3Hepruio cBsa3u O-O paBHOM -
138,07 xI/MOb.

3. Omnpenenure AH9s 1 AU cuctemsr: 4NH;3(r) + 302(r) = 2Nao(1) + 6H2O0(k)

4. [Tpu Temneparype 100°C ckopocTh OAHON peakiuu B 2 pa3za 00JIbIIe CKOPOCTH BTOPOIA.
TemnepaTypHblil KO3(h(ULIUEHT CKOPOCTH MEPBON PeaKkIUH paBeH - 2, BTopoi - 4. [Ipu kakoi
TEMIEpaType CKOPOCTH 00ENX PEeaKIfil BHIPAaBHUBAIOTCS ?

5. Kaxk n3menuTcst 1aBiaeHue B cucteMe nepBoHavyasibHO cojaepxanieit HBr u O,, ecnu kK MOMEHTY
HacTytuieHust pasHoBecus: 4HBr(r) + O2(r) = 2Hyo(r) + 2Br2(r)  mpopearuposaiio 10% ucxonnoro
KOJIMYECTBA KUCIIOPOa, a paBHOBeCHbIe KoHIleHTpanuu [HBr]=0,6 mons/it; [02]=0,36 Monb/n?

6. Bo ckonbKko pa3 ciemayeTr yBeIMUUTh KOHIICHTPAIHMIO BemecTBa By B cucteme:

2A5( 1) + Ba(r) = 2A2B(T)
UToOB!l IpY YMEHBIIEHUH KOHIICHTPAlUK BemiecTBa Az B 4 pa3a CKOPOCTh MPSIMOMl peak-
U HE N3MEHMIACH?

7. Jlna Hekotopoit peakuun AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKICHUN IIPABUIIbHBIL:
a) K >1; 0) k<1; B) B paBHOBECHOI cMecH Mpeo0IaaatoT MPOIYyKThl PEaKIuu; T') B
pPaBHOBECHOH CMeCH Mpeo0IIaaroT UCXOIHBIE BeliecTBa?
Bapuant Ne2
1. [Tpu BoccTanoBiennn 80T okcuaa xene3a(3) amoMmuareM Beiaenutes 426,3 kJx terna. [pu

cropanuu 5,4 r METaJULTMYECKOro amtoMuHus Beiaenutces 167,3 k/[x Tenna. Ha ocHOBaHMU 3TUX
TAHHBIX, UCIIONB3Ys 3aKoH ['ecca, BeIUMCINUTE dHEpreThUecKuid A ekt mpu odpazoBanuu 1 Moib
okcua xenesa(3).

2. AH®6p MgO(x) 1 CO2(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 xJl>/Monb. TemioTa
pasnoxxeruss MgCos na MgO u CO; JIH=100,7 xJI>x/Momab. Vicrionb3ys 3TH TaHHbBIE, HAMIUTE TIIOTY
oOpazoBanust MgCO3 U3 3IeMEHTOB.

4, BBIMMCIUTH TEMOEPATYPHBI KO3(Q(HUIMEHT CKOPOCTH PEaKILMH, €CJIU KOHCTAHTA CKOPOCTH €€
npu 100°C cocrasuser 6-:107, a mpu 150°C -7,2-107.

5. Jst Toro uTo0B! yBenMuuTh B 216 1 256 pa3 ckopocTh peakiuu cuHTe3a NH3, Bo ckobKo pa3
Ha/I0 TIOBBICUTH B MIEPBOM cllydae KoHIleHTpauio H», a Bo BTopom naBienue? Kak usmeHurcs
CKOpPOCTb peakliy IpH yBenuueHuu nasiaeHus 10 pas?

6.  Cucrema C(rpadur) +COa(r) = 2CO(r) AHP =172,5 kJbk

Haxomutcst B paBHOBecuH. YKaszaTh: a) Kak usmMeHuTcs coaepxkanue CO B cucreme npu
NOBBIIIEHUM t M IPU HEU3MEHHOM JaBieHMH? C yBEIMYEHHMEM JABJICHUS IPU HEU3MEHHOMN
temriepatype? 0) UI3MEHUTCS 1 K p TIPH MOBBIIIEHUN OOIIETO TaBJICHHS U Heu3MeHHoM t? [Ipu
yBenuuenuu t? [Ipu BBeeHnu B cuctemy katanuzatopa? OTBeT 000CHOBATS.

7. Xumunyeckoe paBHoBecue peakuuu A(r) + B(r) = C(r) + (1)

YCTaHOBUTH TIPH CHEAYIOMUX KOHIEHTpauusax: (A) = 6monw/n, (B) = 2mons/n, (C) =
4monw/n, (1) = 3monw/n. B paBHOBecHyIO cucteMy ao0aBwid 4 MOJIb/T BemecTBa B. BoI-



YUCJIWUTb HOBBIC PABHOBCCHBIC KOHICHTpAIWUU BemecTB. Tema: ((PaCTBOpLI. Teopml
3J'I€KTpOJ'H/ITI/I‘~IeCKOI\/'I Jucconuanmm»

Bapuant Nel
B PactBop comepxut 0,1monps CaCl u 0,1momns AlCI3 B 211 pactBopa. KakoBa MossipHas

koHueHTpanus nona Cl' B pactBope?

> pH 1-10” H pactBopa c1aboro 0JHOKMCIOTHOIO OCHOBAHMS PaBeH 9. BbIUMCINTE KOHCTAHTY

JUucconmanuy OCHOBAaHMA.

> Yka3atrb, HE IPOU3BO/S BBIUUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOU KOH-

neHTpaiuu pH 6ombiie nin menbine. OTBeT 000CHYNWTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB A1eKTpoiauToB: KoSe n KoTe; NazPOs u NaHPOs.

Haitgure crenens ruaponausa cosiei U 3HaueHue pH 1t uX pacTBOPOB KOHLUEHTPALUU

0.1mounb/n: NH4Br, KCIO, HCOONa.
> [TPAg>Cr207 , ipu 250C paBHo 2-10-7 . Bemanaer nu ocanok Ag>CroO7 npu cMENIMBaHUA
paBHbIX 00beMoB 0,051 pacTBopoB AgNO3 u KoCr,07? Crenenp Aucconuaiy 3THX 3JIEKTPOIUTOB
paBHa 90%.

6 Boruucnuts a u (H+) B 0,3M pactBope ykcycHoi kuciotsl (K=1,8:107). Kakue 3HaueHus

IPUMYT 3TU BEJIMUYUHBI 11ociie Aobasienus K 111 pactBopa kucnotsl 0,2moins CH3COONa?
Koadpdunument aktusnoctu nonos f{(CH3;COO-) =0,7.

7 CpasuuTth pactBopuMocTsh PbCl, u Pbl,, Be(OH)> u Ca(OH),. OTBeT 000CHY#TE HCXOas U3

MOJIAPU3AUOHHBIX Hp@I{CT&BJ’ICHHfI.

Bapuant Ne2
I PactBop comepxut 0,1moub - sxkBuBangeHToB (NH4)3PO4 B 200Mi1 pacTBOpa. KakoBa mossipHas

KoHI1enTpamus noHoB NH4" B pactBope?

Beraucaure pH 0,0011 pactBopa cepHOM KUCIIOTHI.

> VYka3arb, HE IPOU3BO/S BBIUHUCIECHUH, B KAKOM M3 PaCTBOPOB JIBYX COJIEH paBHOU KOH-

nentpanuu pH Gonbiie nim MeHbie. OTBET 000CHYHTE UCXO/IS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3eKkTposinToB: NaHCO3 u Na,ClOs3; NaClos u NaClO.

+ Kakne BeTUUMHBI SBIISIOTCS KOTUYECTBSHHON XapaKTepHCTHKOﬁ npomnecca 3JCKTPOJIn-

THYeckon auccouuanuu? Jlaitire ux onpenenenue. Kakyro U3 HUX ¥ MOYEMy Ha3bIBAIOT MOCTOSTHHOM
BEJIMYUHON?

5. Hatingute crenens ruaposmsa NalOs u NalO B pactBopax konnentparuu 0,1mons/mn. U3

IMOJIYYCHHBIX TaHHBIX czxenaflTe BBIBO/JI O CpaBHHTeHBHOfI CHJI€ KHCIJIOT, O6p330BaBH_II/IX 9TH COJIN.
Ka(HIO3)=1.6-10" ; Kny(HIO)=2.3-10""".

6. Brmanaer au BaSO4 npu no6aBiieHun pacTBopa cepHON KUCIOTh 00beMoM 100Mi mipu
koHuenTpanuu 0,2momb/11. kK pactBopy BaCl, Toro xe o6bema, eciin MoIsipHast KOHIIGHTpalus
SKBUBAJIEHTA ATOT0 pacTBopa paBHa 0,2mMoib/11.?7 ByneT nmu 106aBieHHOE KOJUYECTBO CEPHOM KUCIOTHI
9KBHBAJIEHTHBIM WM U30bITOUHBIM?

7 Ckonbko moas NH4Cl crienyet no6asuts k 111 0,1M pactBopa NH4OH(K=1,8-10-5) st
TOro, 4T00BI KOHIEHTpanus noHoB OH- cTana uncnenno pasua Kn? Yenosno npumem f(NH4 ' )=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHBIE PC€AKIHHU U IJTTCKTPOXUMHUYCCKHUE MIPOUECCHD)>



Bapuant Nel



1. 3aKOHYUTH COCTABJICHHE YPABHCHUS PEAKIIUU U ITOA00paTh KOA(PPHUIIUESHTHI IPOCTSHIINM
cnocoooM: SO,+H3AsO4+H,0—H3ASO3+...

2. HanumuTe ypaBHeHHUs peakiuii 1 101006path Kod(GGUIHMEHTH] 2IeKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S,05+H,O—HMnO4+...; HO,+CaOCl—

3. CocraButh B MoJIeKyJIsipHOU opme ypaBHeHue peakuuu: [Fe(CN)g]3- +H,0,—[Fe(CN)6]4-+0,

4. Uemy paBHa MOJIsIpHAsl Macca YKBUBAJICHTA MIEpMaHTaHaTa Kallus KaK OKUCIUTEINS, €CIIA 3TO
BEIIECTBO B TMPOIIECCE PEAKIMU BOCCTaHABIUBAaeTCs: a) a0 cyibdpara mapranma (II) 6) mo
TUOKCHIa MapraHia B) 1o Manranara kanus KoMnO4?

5. Byner nu paboraTh ragbBaHUYECKHI 3JIEMEHT, COCTOSIIEN U3 BOAOPOIHBIX 3JIEKTPOJIOB,
norpyxeHHsbIX B 1 u 0,11 pactBopet KOH npu 25°C, ecnu kaxyasi CTENEHb AUCCOLMALMYI pacTBOPOB
KOH cooterctBenno paBubl 77 u 91%7?

6. TanpBaHnYeCcKUil DIIEMEHT

(-)2Cr/2Cr3+ | H2SOq4 | (Pb) 3Ho/6H+ (+)
o0Opa3oBaBIIeiicS MPH KOPPO3UU XPOMA, OIMASHHOTO CO CBHHIIOM, JIae€T TOK CHJIOH OA.
Kakas Macca XxpoMa OKUCIIUTCSI M CKOJIBKO JINTPOB BOAOPO/A BBIAEIUTCA 3a 55¢ pabOThl 3TOrO
anemeHTa’?
Bapuant Ne2
1. 3aKOHYHTH COCTABIICHHE YPAaBHEHUS PEAKIUU U 1o100paTh K03 puuneHTs mpocteimum

cnocoooM: HrSO4+KI+KClO3—KCl+ls...

2. Hanumure ypaBHeHuUs peakiuii 1 mogoopaTh KO3QPHUIIMEHTHI 2JIEKTPOHHO-UOHHBIM METOJIOM:
H>SO4+H;S+KMnO4—S+...; HNO3+FeS,—

3. CocTtaBuTh B MOJIEKYJISIpHOU (popme ypaBHeHHE peakiuu: NoHs+h—No+I-.

4. Kakyro mMaccy amoMuHUS MOKHO OKHCIUTh ¢ nomousto 0,11 0,258 K>Cr,O7 no peakunn
AI+K>Cr207+H2S04— Al (SO4)3+Cr2(S04)3+K2SO4+H- 0.

5. O/IC ranbBannueckoii uenu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. OmnpenennTte KOHIEHTPALUIO JIEKTPOIUTA MPH MOJIOKUTETEHOM
UEKTPOJE, ecliu K03 (HUIIMEHTHI aKTUBHOCTH MOHa cepebpa B pacTBopax AgNOs3 mpu oTpHLIATEIbHOM
Y TIOJIOKUTENIBHOM 371eKTpojie paBHbl 0,945 u 0,750.

6. [Tpu pabote ranbBaHMYECKOTO JIEMEHTA

(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H-0, 30> (+)

00pa30BaBIIETOCs PU KOPPO3UHU ATIOMUHMS, KOTOPBIM HAXOAUTCS B KOHTAKTe C XPOMOM,
3a 1muH 20c ero paboTsl Ha XpOMOBOM KaTojie BoccTaHOBHIIOCH 00,0341 Krciopoa.

Onpenenure, HACKOJbKO YMEHBIIWJIACh IPU 3TOM Macca aJIOMUHHEBOTO 3JIEKTpOAA U
YyeMy paBHa cHjia TOKa, IPOTEKIIEro 110 BHEIIHEN [IeNH rajJbBaHN4YEeCKOr0 AJIEMEHTA.

Tema: «KomiiekcHbIe cOeIMHEHUD)

Bapuant Nel
L Hazgate kommiiekcusie coequnenust: Ba[Cu(C204)2], [Co(NH3)2(en)(Cl,)]Cl, [PtCl2][AuCls].

z Harmucate popmyiel: a) Terpaiiogonnaat(lll) naausa™); 6) xmopum 6poMareTpaaMMu-

HakBaxpoma(Ill); B) TpraMMUHXJIOPOIUHUTPOKOOAIIBT.

3 MosxHo nu ocaauth HoHBI Ni2+ u3 pactBopa K[Ni(CN)4] o6vemom 11 u C=0,1 mons/nutp,
conepxariero 0,2 mois KCN(a=80%), eciu 106aButh 10*Monb cynbduma ammonus? IIpu kakoi MT
KOHIIEHTPAIUHK CyJIb(pHIa aMMOHMUS HAuHET Bhimaaath ocanok? (TTIP(NiS)=2-107%).



4 Onpenenure THN THOPUIW3AIMK B CIEAYIOMIMX KOMIUIEKCaX, a TaK e H300pa3ure HX

reomerpuuaeckyro popmyiny: [AuCls]- ; [PtCls]- .Uemy paBHBI UX MarHUTHBIE MOMEHTHI?

> Jlyist ocaxieHus XJI0PHUI-HOHOB, COCTABJISIONINX BHEIIHIOW c(hepy KOMIICKCHOTO COSAMHCHUS,
3 100mit 0,02m pactBopa coequrerust CrClz-5H>O motpebdoBanocs 20mi

0,2m pactBopa AgNOs. o pe3ynbraTam 3TOTO OIBITa COCTABHTE KOOPAUHAIIMOHHYIO (GOPMYITY

COCTMHEHUS ¥ Ha30BHUTE €TO.
Bapuant Ne2
I Hassatp kommiiekcHbie coequuenust: Nax[Zn(OH)s], [Ni(H20)s](NO3)2, [Co(En)3(NO3)3].

> Hamucates dopmyner: a) ammunnenraimumanogeppar(Il) nHatpus; 06) aurugpokxcoreTpa-

xJyioporutatuHat (IV) ammonus.

3 K 0,2m NiSO4 mob6asunu paBublii 00beM 2M NH3, Beruuicnuth [Ni]2+, ecnu cuuTaTh 4TO B
pactBope obpasyetcs komruieKcHbINH HOH [Ni(NH3)6]2+.

4 B xommekcax [Co(NO2)s]4- u [Ni(CNS)¢]4- muranapl 001ana0T CUiIbHBIM mosieM. CocTaBbTe
SHEPreTHUecKyto cxeMy oOpa3oBanus cBszeil (MeToq BC) B 3TUX KOMIUIEKCaX M YKaXXUTE MarHUTHBIC
CBOMCTBA KOMILIEKCOB.

> Onpenenure koopauHarmonHoe yucio (X): [FellFx]-(X-2); [FelIClx]-(X-2).

Kpumepuu oyenku omeema cmyoenma npu 6b1noJHeHUU KOHMPOAbHOU padomol

Ouenka TpeboBaHus K 3HAHUAM
OTJIMYHO MIPUBEJCHBI TIOJIHBIE TPAaBWIIbHBIE pELIEHHs, OTBEThl T'PAMOTHO
apryMEHTHPOBAHbI
XOPOIIO JIOTYIIIEHbl HE3HAYUTENIbHBIE TIOTPEIIHOCTU IIPU OTBETAX Ha BOIPOCHI,
aprymeHranus Oblja He MOJTHOU
YJIOBJIETBOPUTEIILHO B OTBETaX Ha HEKOTOPBIE BOMPOCHI JIOMYIIEHBI rPpyOble OMHOKH, YacTh
BBIBOJIOB HE apryMEHTHPOBaHA WM apTyMEHTHPOBAHA HEMPABUIHHO
HEYI0BJIETBOPUTEIILHO orBethl Ha 50 u Oonee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE apTyMEHTHPOBAHbI MJIM apTyMEHTHPOBAHBI HEIIPABUIILHO

Ilpumepniuie sapuanmel mecmoguvix 3a0anuil

Tema: «OcHOBHBbIE IOHATHS U 3aKOHBI XMMHMHU. JKBUBAJIEHT)
Bapuant Ne 1
1. ®akTop 3KBUBAJICHTHOCTHU COJIU

1) 1/ocHOBHOCTB

2) 1/4ucno KaTHOHOB * BaJIEHTHOCTh KATHOHOB

3) 1/kuCIO0THOCTH

4)1/aucno aTOMOB AJIeMEHTa * BaJICHTHOCTh DJIEMEHTA

2. (DaKTop OKBHUBAJICHTHOCTH OCHOBAHMA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTHh KaTHOHOB

3) 1/KUCIIOTHOCTH

4) 1/amucno aTOMOB 2JIeMEHTa * BaJCHTHOCTH JIEMEHTa




A S

[T1oTHOCTH Ta3a 1o renuio paBHa 11, IUIOTHOCTP ra3a 1o HEOHY
1)2,2 2) 1,1 3) 20 4) 44
[Tpu cropanuu 4*10-6 xr yriueposaa uncio moiekyn CO, paBHO

1) 2*10* 2) 2*10% 3) 2*10* 4)2*10%

9KBI/IBaﬂeHT HNCXOIHBIX BCUICCTB B pCAKIIUN
H>C,04 + Ca(0H), = CaC,04 + H,O

1) 172,12 21,12 3) 12,1 41,1
O6mbeM (B 1), 3aHUMaeMblid 5,25 T azora npu26°C u naBnenuu 98,9 klla # # #

MaccoBble J0JIH TAJIOT€Ha B TAJIOTCHUIC METaJlIa U KUCIOPO/Ia B €T0 OKCH/IE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3zanue ranorena # # #

Bbpom maccoit 0,4586 r BoiTecHsieT u3 pactBopa Kl o maccoit 0,7280 r, KOTOpbIi B3auMO-
JeicTByeT ¢ MetaiioM Maccoit 0,5935 r. MossipHast Macca SKBUBaJIeHTa MeTajlla B I/MOJIb

[uuk pearupyet ¢ u30bITKOM BOJIbI B mienoyHoi cpeae (NaOH) ¢ o6pa3oBanueM 5,6 1 raza
(1.y.). DKBUBaJIEHTHOE KOJIMYECTBO BEIIECTBA IMHKA B MOJIb

Bapuant Ne 2
@aKTop SKBHUBAJICHTHOCTH KHUCJIOTHI

1) 1/kucnoTHOCTH
2) 1/ocHOBHOCTH
3) 1/4mcno aToMOB 37eMeHTa * BaIEHTHOCTh AJIEMEHTA
4) 1/dncno KaTHOHOB * BaJEHTHOCTh KATHOHOB
®dakTop SKBUBAJICHTHOCTH OKCHAA
1) 1/amcno KaTHOHOB * BaJICHTHOCTh KATHOHOB
2) 1/ocHOBHOCTH
3) 1/4mcno aToMOB 31eMeHTa * BaIeHTHOCTh AJIEMEHTA
4) 1/KkUCAOTHOCTH
Macca (B rpammax) 0,25 MoJib OKCHJIA TUTHS
1)5,752)6,2 3)7,5 4)9,25
4: KonnaecTBo BeliecTBa (MOJb), coaepskaiieecs B 37,6 r uurparta meau (11)
1)0,3 2)3,353)0,2 4)5
OnauH MOJIb BOABI IPU H.Yy. 3aHUMaET 00beM
1) 18 mn 2) 118 n 3)22,4n1 4)22,4 mn
ITnoTHOCTH ra3a no Bo3ayxy paBHa 1,17, MmonekynspHas Macca rasa
Macca (B rpammax) HaTpust B 35,1 r xJiopuia HaTpusi paBHa
Ha nelitpanuzanuto 3 r H3AsO4 uzpacxonoBanocsh 2,366 1 KOH. OCHOBHOCTb KUCIIOTBI
N3 48,15 r okcna MeTamia MOKHO NoayuuTh 88,65 r ero Hutparta. MossipHas Mmacca
HKBHBAJICHTA JIByXBaJEHTHOT'O METAJUIA B T/MOJIb

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUID
Bapuant Nel
dopmyra KpUCTAIUIOTHIpaTa Cyib(ara HATpHs, Macca KOTOPOTO P 00€3BOKUBAHUN

yMeHbImiIach Ha 47%

D NaySO04 * 2H,0 2) NaxSO4 * 7TH,0
3) NaxSO4 * sH,O 4) NaxSO4 * 6H,0

KapOonar kanus pearupyer B pacTBOpE ¢ BelllecTBaMU Habopa



)
2)
3)
4)

D CO,, SO, H;PO,  2) CO, KOH, HCI
3) BaCl,, HNO3, Rb,SO;  4) KHSO,, NaOH, SO;

OnHOBpPEMEHHO HE MOTYT HaXOAMTCS B PacCTBOPE BEIIECTBAa HAbOpa

l)Nast4 nu HC1 2) NaOH u H2SOq4
3) NaCl u H,SO,  4) NaOH u K,S0,

OIIHOBpCMCHHO B paCTBOPC MOT'YT HAaXOJUTCS NOHBL

1) Ni2+, K+, SO4%, I- 2) Pb2+, S2-, CH;COO; Ba2+
3)NH4", PO, Ca2+, F- 4) Al13+, Fe2+, COz*, Br-

YcTaHOBUTH COOTBETCTBUE MCXKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kucnoTa A: B3aMMOJIEUCTBHE C COJISIMU MEIH C 00pa30BaHUEM OCAKA

2: ruApokcua HaTpus b: B3aumMopeiicTBue c coysiMu Oapusi ¢ oOpazoBaHUEM
ocajnka 3: coystHast KUCJIOTa B: B3amMopecTBHE ¢ CEpoil MpH HAarpeBaHUU

4: cynbdat amoOMUHAS I': B3anmmosericTBHE ¢ IMHKOM C 00pa3oBaHUEM BOJ0OPO/Ia

KonmuectBo Bo3MOXKHBIX cojeit oopazoBanHbix H3S04 u AI(OH)
1)4 2) 1 3) 2 4)3 5)5

BapuanT Ne 2

['unpun onHOBaNEHTHOTO MeTasuia conepkut 12,5% Bogopoia mo Macce.
1) cepebpo  2) Harpwmit 3) nuruit 4)30710TO

Jlvokcua yriepoia MOXKET pearupoBath C BelleCTBaMU Habopa

1) CaO, (NH4)>CO03 pactBop, HNO3; 2) Na,C03 pactBop, Mg, C (kokc)
3) KOH, H2SOs, pactBop BaCl, 4) CuS04, NH3, NaOH
OIHOBPEMEHHO HE MOTYT HaXOJUTCS B PACTBOPE BellecTBa Habopa

1) BaCl, n NaNOs  2) BaCl, u NaBr

3) Ba(N03), u KI 4) Ba(N03)2 m H2SO4

Kuciyto coib MOKHO MOJTyYUTh B BOJHOM CpeJIe PH B3aUMOJICHCTBHA
1) LiOH u HBr 2)CsOH u P05

3) Mg(0H), u HCOOH 4) AIOH); u N,O3

OnHOBpPEMEHHO B PAaCTBOPE MOTYT HAXOJIUTCS HOHBI

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

2) Ag+, Ca2+, Br-, NOy

3) Zn2+,NH4", OH-, I-

4) Cu2+, Al3+, Cl-, SO4*

YcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CII0co00M €ero pacio3HaHuA:

l: yrnekucaslii ra3  A: BO3ropaHue TJICKOLIEN JIyYHHbI

aMMHaK b: Bo3ropanue ¢ XxapakTepHBIM 3BYKOM

KHUCJIOPO/T B: nomyTHEHHE N3BECTKOBOM BOJIbI

BOJIOPO/T [': i3MeHeHne OKpaCKH BIKHOW MHIUKATOPHON OyMakKKu
Y CTaHOBUTH COOTBETCTBHE MEXY BEIIECTBOM M CBOHCTBAMMU:

1) a3oTHas kucioTa A B3aMMOJICHCTBHE C COJIIMU MEM ¢ 00pa30BaHUEM OCa/IKa
2) rugpokcun Hatpust b B3ammopeiicTBue ¢ conssMu Oapus ¢ 0Opa3oBaHHEM OCalKa



3) comsiHast KHCIOTa B: B3aumopeiicTBue ¢ cepoil pu HarpeBaHuu
4) cynbdat amoMuHus [ B3aMMOACHCTBHE ¢ IMHKOM ¢ 00pa3oBaHUEM BOJIOPOJIa

Tema: «Ctpoenne aroma. Ilepuoamyecknii 3aKOH M INEPHOAUYECKas CHCTEMA
xumMudeckux 3jeMenToB .. MenaeseeBa»

Bapuant Ne 1
1. M30351eKTpOHHBIE aTOMbI U HOHBI

1) Fe*, Co®" 2) Co,Ni**  3)Fe*,Fe’* 4) Co*, Mn
2. DnexkTpoHHasl eMKOCTh f -oaypoBHS

)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K JIEKTPOHY B TIEPUOJIEC

1) He u3MeHsercs 2) yMeHblIaeTcs
3) yBenmuuBaeTrcss  4) OCTArOTCS MMOCTOSTHHOM

4. PaspemieHHblll HAOOp KBAHTOBBIX YHCEI AIIEKTPOHA

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

5. Haumenbmmii paanyc uMeeT HoH
1) Cs 2)Ba’ 3) Te*4) I

6. Monuens aToma, co3nannas 3.Pesepdopaom Ha3piBaeTCs

7. UYwucmo ypOBHeﬁ Yy aTOMa OIIPEACIIACTCA KBAaHTOBBIM 4YHCJIOM

8. 9Hepm}1 OTpPbIBA 3JICKTPOHA OT aTOMa HA3bIBACTCA 3Hepl"PIeI>i

9. VYcTaHOBUTH COOTBETCTBHE MEXKAY AJIEKTPOHHBIMHU KOHPUTYPALUIMUA U XUMUYECKUMU Yac-
THIIAMHA

1: 1s22s2p®3s3p'  A:Na’
2: 1s2s2p®3s3p®  B: N
3: 1s*2s*2p° B: S*"
4: 1s2s2p’ I: Al
10. PacrionioxuTh B IPaBUILHOMN MOCIEN0BATETLHOCTH 3aII0HEHHS DHEPTETUYECKUX MO LyPOBHEN
B aTOMax

A:5s b:4d B:3d I:5p Hd:6s E:4p

Bapuant Ne 2



10.

1

T
B

W30351eKTpOHHBIE aTOMBI U HOHBI
1) Fe*', Co®" 2) Co,Ni**  3)Fe*, Fe** 4)Co*, Mn
HaGop kBanToBBIX uncen n =3, 1= 1, s =+1/2 umeer
1)Si 2)Al 3)Cl 4SS 5P
OnanHaKoOBOE KOJIUYECTBO AIEKTPOHOB Y HOHOB
1) Ba™, Mg*", Cd* 2)Ba*+, I, Te* 3)Hg*,I,Sn  4)TI,Cd*, Sn*
DNeKTpPOHHAs EMKOCTh g -TI0OyPOBHS
He6 2)14 3)10 4)18
DHeprus NOHU3AIUH B TPYIIIE
1) He u3meHsiercs 2) yBEeIMUMUBACTCA

3) ymeHbImaercst 4) ocTaroTcs MOCTOSTHHOM
ATomHBIE OpOHTaNN JAl0T cymMMy n+1=9

1)6f,7d,8p  2) 5f, 7p, 8 3)4f, 5d, 6p 4)4d, Sp, 6s
Yucno HecrlapeHHBIX AJIEKTPOHOB B aTOME XpOMa B HEBO30YK/IEHHOM COCTOSTHUU

Oneprust nonusanuu aroma Ca (3B): I1 =6,113; [, =11,871; I3 =51, 21. TpeTbs s3HEpTHs HO-

HU3AIUU PE3KO BO3PACTAET MU3-32 OTPhIBA AIIEKTPOHA
Uwuciio opbuTaneit y aroma onpeaesieTcs KBAaHTOBBIM YHCJIOM
Y cTaHOBUTH COOTBETCTBHE MCKAY SJICKTPOHHBIMUA KOH(l)I/IpraIII/ISIMI/I U XUMHWUYCCKNUMHU YacC-

THIIAMHA

1) 1s*2s*2p°3s*3p®4s°3d° A:F
2) 1s*2s*2p°®3s?3p®4s'3d’ B: C

3) 1s%2s*2p° B: Fe”
4) 1s*2s*2p* I:Cr
eMa: «XUMHYECKAS CBA3LY»

apuant Ne 1
B psany Bonoponnsix coeaqunennid anemenToB VI A rpynnsr: H>O - H? - H>Se nonsiprocTs

cBs3u O - H

1) yBenuuuBaercs

2) He U3MeHseTcs

3) yMeHblIaeTcs

4) cHayaia yMEHBIIAETCs, TOTOM YBEIMUMUBACTCS

TonpKO KOBaJICHTHAS CBSI3b KIMEET MECTO B COCTMHEHUU C POPMYIIOit
1) Ba(OH), 2) NH4sNOs; 3) H>SOg4 4) Li2COs
AToM yriepoja B BO30yKI€HHOM COCTOSIHUU 00pa3yeT

1) yeThIpe KOBAJICHTHBIE CBS3H, 32 CUET YETHIPEX HECMAPEHHBIX AIEKTPOHOB
2) TpH CBS3H, 33 CUET JBYX HECHAPEHHBIX AJIEKTPOHOB U HETOIEICHHOMN 3JEKTPOHHOM
napsl



3) HU OIHOM, aTOM YIJIepoja B HEBO30YKJICHHOM COCTOSTHUMA XUMUYECKHUX CBSI3CH HE
obpaszyet
4) nBe CBsI3M, 32 CUET JABYX HECIIAPEHHBIX SJIEKTPOHOB

*  BemecTBO, KOTOPOE HE MOTYT 00Pa30BBIBATH BOJOPOIHYIO CBSA3b

1) H.O 2) HF 3)HN; 4) HI
> sp’ rubpuUAN3aLUs PEATM3YETCS TOJHOCTHIO

1)SO,  2)CHq 3) SO; 4) C10-

Y CcTaHOBUTEL COOTBETCTBHE MCKOY (1)H3H‘-ICCKI/IMI/I CBOICTBaMU U TUIIAMU KPpUCTATNINYCCKUX
peIIeToK

. KOBKOCTb
. HA3Kasd TCMIICPATypa KUIICHUS

W N ==

: BBICOKasl TBEPJIOCTh

4: snekTpuyueckasi IpoBOJIMMOCTh PacTBOpa
A: atoMmHas

b: metannmueckas

B: nonnas

I': MmonexynspHas

Bapuant Ne 2

—_

Ha6op xBanTOBBIX unicen n = 3,1 =1, s =+1/2 umeer
1) Si 2) Al 3)Cl 4)S 5P

2. OpauHaKoBOE KOJIMYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba*", Mg*", Cd*
2) Ba™, I, Te*
3) Hg*, T, Sn**
4) T, Cd*, Sn*

3. DneKTpoHHas EMKOCTh g —[10lypOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprus MOHMU3ALMH B IpyIIe
1) He u3MeHsieTcs
2) yBeJIN4YHUBACTCS
3) ymeHbIIaeTcs
4) ocTaroTCs TOCTOSTHHOU

5. VCTaHOBHUTH COOTBETCTBHME MEKIY SJIEKTPOHHBIMU KOH(OUIYPAUSAMU U XMMHYIECKMMH dac-
THIIAMU
1) 1s*2s*2p°3s*3p®4s°3d° A:F
2) 1s*2s*2p°3s*3p®4s'3d’ B: C
3) 1s*2s%2p° B: Fe”
4) 1s?2s%2p° [:Cr
6. PacnonoXuTh B IPaBUIILHOM IIOCIIEN0BATEILHOCTH 3aII0IHEHHS YHEPTETHYECKHUX MOy POBHEM
B aTOMax
A:6s b:7s B:i6s TI:4f JI:5f E:6d X:5d



Tema: «XumMuueckast CBA3b»

Bapuant Ne 1

1.

B psany Bogopoausix coequnennii anemenToB VI A rpynnst: H,O — HoS- HzSe nonsipaocTts
cBs3u O — H:

1) yBennuuBaercs

2) He U3MeHseTcs

3) yMeHbIIaeTcs

4) cHayaia yMEHBIIAETCs, TOTOM YBEIMUMNBACTCS

Tonpko KOBaJIeHTHAs CBSA3b UIMEET MECTO B COEIMHEHUU C (POpMYIIOit
1) Ba(OH)>» 2) NH4NOs3; 3) H>SO4 4) L12CO3
AToM yriepoja B BO30yKI€HHOM COCTOSIHUU 00pa3yerT:

1) ueTbIpe KOBaJICHTHBIE CBSA3H, 32 CUET YETHIPEX HECIIAPEHHBIX AIICKTPOHOB

2) TpH CBsI3HW, 32 CUET JBYX HECIIAPEHHBIX JIEKTPOHOB M HETIOJCIICHHOMN 3JICKTPOHHOM Maphl

3) HH OJHOMH, aTOM yTJIepoJa B HEBO30YKIEHHOM COCTOSIHUU XMMHUYECKUX CBSI3CH HE
obpaszyet

4) nBe cBs3M, 32 CUET JABYX HECIIAPEHHBIX 3JIEKTPOHOB

BemiectBo, KOTOpOE HE MOTYT 00pa30BBIBATH BOJOPOIHYIO CBSI3b

1) H,O 2) HF 3)HN3 4) HI
sp’ rUOpUIM3AIIUS PEATU3YETCS ONHOCTHIO

1)SO,  2)CHs  3)SO; 4)
C10-

Y CTaHOBUTH COOTBETCTBUE MCKOAY (1)I/I3I/I‘leCKI/IMI/I CBOMCTBAMHM U TUIIAMH KPpUCTATNINICCKUX
PEHICTOK:

1: KOBKOCTh

2: HU3Kas TeMIeparypa KATCHHs!

3: BBICOKasi TBEPJIOCTh

4: snexkTpuyuecKas NpoOBOJUMOCTh PacTBOpa
A: atoMmHas

b: metannmueckas

B: nonnas

I': MmonexynspHas

BapuanT Ne 2
1. BemrecTBO ¢ HOHHOM CBS3BIO UMEET POPMYITY

D

KBr 2)SO; 3)CHs 4) HCI

2. AtomHas KpUCTAJININYCCKAA PCUICTKA XapaKTCpHa I

D
2)
3)
4

QTIOMHUHMS ¥ KapOuaa KpEMHHUS
cephl M Hoza

OKCHa KpCMHUA U XJIOpHUa KaJlusa
anmMasa u 6opa

sp’ TMOpHIM3ALIAS PEATTU3YETCS TOTHOCTHIO

1)SO, 2)SO; 3)CHy 4)CIO-  5) CIOy



4. VYcTaHOBUTH COOTBETCTBUE MEXK/Y BELIECTBAMH M BHJIaMU XUMHUUYECKOH CBSI3U B HUX
1 Bonbdpam A KOBaJICHTHAs MOJISIpHAs aJIMa3



anMas b: xoBasieHTHas HeMoOJIsIpHAs aMMHAK
aMHaK B: Mmetammmueckast
MOBapEHHAas COJIb I': nonnas

5. YcTaHOBUTH COOTBETCTBUE MEXKIY BEIIECTBAMH M TUIIAMH KPUCTALTUYECKUX PEIICTOK
YIJIEKUCIIBIN Ta3 A: noHHas

KapOOpyHI b: monekynspHas
HUKEJb B: metamueckas
areTar HaTpus I': aromHas

6. YCTaHOBUTH COOTBETCTBUE MEXKIAY THOPUIN3AIMEH ¥ MOJICKYJION

1: sp’ A:  OF, B: SFs

2: sp b:  BF; I SFy :
3: sp’d® E  XeFe I BeCl
4: sp’d

4: sp’d

Tembl: «JHepreTuKa U HANMPaBJIEHHOCTh XMMHYECKHX MpoieccoBy, «CKopocTh
XUMHYECKHX peakiuii. XHMHYEeCKOe PABHOBECHE»
BapuanT Ne 1
- Bo ckosbko pa3 yBenmuuutcsi ckopocTh peakiuu Hao(r) + I2(r) = 2HI(r) npu yBenuveHun naiie-

HUs B 3 paza
1) B9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

[Ipu remneparype 90°C peaxuus npotexaeT 1 muH. [Ipu kakoit TemnepaType peakuus 3aKOH-
yures 3a 19 21MuH, ecnu TemnepatypHbiid Ko3ddunueHt pasen 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C
Xumunyeckoe paBHoBecue peakiuu Zn(T) + 16HI(d = 8Ix(r) + 8H2S(d - Q cmecTuTcs BpaBo

IIpU IMMOHMKCHU N

1) konuentpauuu HoS;  2) konnenrpanuu HI; 3) naBnenus; 4) reMneparypsl.

Xumunueckoe paBHoBecue peakuuu Zr(t) + 2C1a(t) = ZrCly(r) + Q cMerniaercs BIpaBo MpH:

1) noBbIlIIEHUY AABIICHUS 2) noBsiteHn# KoHeHTpanuu ZrCly
3) AONOJHUTENILHOM BBEZIEHUH Zr  4) MOBBIIIEHUH TEMIIEPATypPhl
B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbBIE KOHIIEHTPAIIH BEILIECTB

(Monw/m) cocraBunu: A - 0,03; B - 0,02; C - 0,004. McxonHast KOHIICHTpAIUs BelecTBa A
(Monb/) paBHA

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
N3 2 mons CO u 2 mone Cl; obpazoBanock mpu HekoTopoii Temmneparype 0,45 mons COCl .

KoncranTa paBHoBecus peakiuu CO + Cly = COCla(r)
1)0,19  2)0,09 3)0,12 4) 0,21

CrangaprtHas Temiota oopazoBanus MgO (k) u CO; (T) coorBeTcTBeHHO paBHa -601,8 u -
393,5 k/Ixx/monb. Ternora pasnoxenus MgCO3; na MgO u CO, AH = 100,7 k/[x/Moub.
Tennora o6pazoBanus MgCOs

1) -1096 xJ/Ix/momnb; 2) -1006 xJIx/mMomnb; 3) -996 kJlx/mMons; 4) -876 xkI>k/MOb.



TCHJIOTa, KOTOpas norjiomacTCs Wi BeIACIIACTCA MPU PaA3JIOKCHUN XUMHUYCCKOI'0 COCANHCHUS
KOJIMYECTBOM 1 MOJIb Ha IMPOCTHIC BEIICCTBA HA3BIBACTCA

Ecau ckopocTh npsiMoit peakiiiy paBHa CKOPOCTH OOPAaTHOW peaKkiuM, TO HACTYIMAEeT XUMUYe-
CKO€

3aBUCUMOCTb CKOPOCTH pEAKLIUU OT TEMIIEPATYPhI OIIPEEISIETCS IPABUIIOM

Bapuant Ne 2

Bo ckonbko pa3 ysenuuurtces ckopocTs peakiun CaO(1) + CO2(r) = CaCOs(t) npu yBeTU4eHUH
JaBJieHus B 3 pasa

1) B9pa3  2) B8paz 3)B6pa3 4)B3paza 5) He u3MEHsSETCH.

Bo ckosbko pa3 yBenn4YUTCSl CKOPOCTh peakiuu npu HarpeBanuu ot 75°C no 115°C, ecnu
TeMIlepaTypHbIi Ko DHUIIEHT paBeH 2

1) B2paza 2) B4paza 3) B8pa3 4) He usmenurcs S) B 16 pas.
[Tpu MOBBINIEHUY TaBIEHUSI XUMUYECKOE PABHOBECUE CMEIIAETCS
Brpaso 1) ZNO(r) + Oa(r) = 2NOx(r ) 2) C(t) + COx(1) =

2CO(r)
3) 2NF(r) + 3Hy(r)= 6HF(r) + No(r)  4) CHy(r) + 4S(r) = CSa(r) + 2H,S (1)

Xumnuaeckoe paBHoBecue peakiuu 4FeSy(1) + 1102(1) = 8SOa(r) + 2Fe203(1) +Q cmectutes
BIIPABO TPH

1) noBbILIICHUY AaBJIEHUs  2) MOBBIILICHUH KOHIIEHTpauuu SO,

3) nonmoHUTEILHOM BBesieHHH Fe,O3;  4) nononnuTenbHOM BBeneHuu FeS,
B romorennoii cucreme Ha(r) + I2(1) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIMH BEIIECTB (MOJIb/JT)
coctrasunu: HI - 0,02; I, - 0,05; H> - 0,03. McxoaHast KoHIIEHTpaIus BoAopoaa (MOJIb/JT) paBHA

1) 0,04 2) 0,01 3)0,02 4)0,03 5) 0,05
B romorennoii cucreme 4HC1(r) + Oo(r) = 2H>0( 1) + 2C1, paBHOBECHbBIE KOHLIEHTPAIUU Be-
miectB (Monb/n) coctasuiu: HC1 - 0,85; Oz - 0,44; C1; - 0,3. UcxoaHas KOHIICHTPAITUS KUCIIO-
ponaa (Mob/i) paBHA

1)0,59 2)049 3)0,69 4)0,79 5)0,89
[Tpu cxxurannu rpadura odpazosaics okcua yraepoaa (IV) maccoit 8,86 r. TermmoBoii ad ekt
peakiuu AH = -79,2 k/Ix. Temnora o6pazosanust CO-

1) -393,3 x/Ix/moms  2) -358,4 xkJlx/mMoas 3) -335,5 xJlx/monsb 4) -326,4 kJI>x/MONb
TeHJIOTa, KOTOpas norjiomacTCs U BeIACTIACTCA IMIPU O6pa3OBaHI/H/I XUMHUYECCKOTO COCANHCHUA
KOJIMYECTBOM BCUICCTBA 1 MOJIb U3 TPOCTHIX BCIICCTB PH 3aJTaHHBIX YCIOBUAX
Ha3bIBAETCS

CMCIIIGHI/IC XUMHYCCKOT'0 paBHOBECHUA ONPCACTIACTCA MPUHIIUIIOM

MunumainbHas U30bITOYHAS SHEPT U, KOTOPOU JOJKHBI 001a1aTh MOJIEKYJIbI, YTOOBI peaKLus
MEXy HUMH CTajla BO3MOXHOM HA3bIBAETCS




Tema: «PacrBopsbl. Teopust 3JIEKTPOJIUTHYECCKOM AU CCOLUALTUN»
Bapuant Ne 1

Cwmemansl 100 T 20%-H0ro pactBopa u 50 r 32%-HOro pacTtBopa HEKOTOPOIO BEILIECTBA.
KoH1eHTpanus noJiy4eHHOro pacTBopa

D24 2)12  3)36 4)48

. Jlnsa monmyuenus 9%-HOTO pacTBOpa COJISTHOW KUCJIOTHI Hajto pactBoputh 67,2 1 HCI B Boze
Maccou

1)1,107kr  2)0,505xr 3)0,987xr 4) 1,227 kr
Yparenuio 3Ag+ + POs>" = Ag3PO4 COOTBETCTBYET B3aMMOJICHCTRIE

D AgNO;3; ¢ NaPOs  2) AgoO ¢ H3POq4
3) AgNO3 C H3PO4 4) AgCl C Na3P04

. Kucnornocts pacTBOpOB CoJIE ¢ OMHAKOBOUN MOJISIPHOW KOHLIEHTPALIMEN YBEIINYNBACTCS B
pany
HUTPAT KaJusl, CUJIMKAT KaJIUsI
OpoMu KaJbLysl, OpoMHUT
ATFOMUHUS XJIOPHU Kaausi, GTOpu

KaJIMsl XJIOPHUJL JIUTHUS, XJIOPU/L KaJIHsI
. Xnopup 6apus maccoit 41,6 r pactBopuiu B Boje. B nonydennom pactope conepxkurcs 0,35

MOJIb XJIOpUA-UOHOB. CTeneHb AUCCOUALUY XJIopHaa Oapust
1) 87,5% 2) 17,5% 3)57,1% 4) 96%

. Ecnu xoHueHTpamus pactBopa ruapokcuaa ammonus passa 0,1M u K, = 1,76*10-5, o
€ro CTENEHb HOHU3ALUH (Olyon) COCTABUT

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

. Ecnu xonuentpauust nonoB Bogopoaa [H+] u auerar-uonos [CH3COO-] B 0,1M pactBope
YK- cycHoi kuciothl paBHa 0,00132 Moib/11, TO €€ KOHCTaHTa HOHHU3AIUU

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10*
. KoHuenrtpanuto noHoB Bogopoaa B pactsope npu pH = 4,32 paBHa
1)4,78*10% 2)4,76%10° 3)4,74*10° 4)4,74*107

. AKTHBHas KOHIIEHTpalusi aHnoHOB aon- B 0,01M pactBopa ruapokcuaa kaiuss KOH, yautsi-
Bas HOHHYIO CHJIy pacTBOpa paBHA

1) 9*107 2) 8*10° 3) 7%10° 4) 6*10°
10. KoncranTa ruzipomnusa, crenens ruaponusa 1 pH 0,1M pactopa comt HCOONH4 (Kn(xuc)=
1,8%10*, Kn(ocn) = 1,76*107)

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

Bapuaunt Ne 2
K 100 mnt 96%-Hoii cepHoit kuciotsl (p = 1,84r/mi) npubasunu 400mi1 Boabl,

MOJTYYHJICS] PACTBOP TUIOTHOCTHIO 1,225 1/Mi1. MossipHast KOHIIEHTpAIUsL PacTBOpa



1)3,78M  2)221M  3)2,57M  4)4,02M



10.

N3 400 r 20%-Horo pacTBopa Mpu OXJAXKACHUH BbIIEIUI0CH 50 I paCTBOPEHHOIO BEIIECTBA.
MaccoBast 1011 BEeLIeCTBa B OCTaBIIEMCS pacTBOpE

1) 8,6 % 2)6,3 % 3)74%  4)9,5%
VYpasuenuto Fe3+ + 30H- = Fe(OH); cooTBEeTCTBYET B3aUMOICHCTBHE

D FeCls; ¢c KOH 2) Fex(SO4)3 ¢ Ba(OH),
3) FeSOs ¢ NaOH  4) Fe(OH); ¢ HC1

[[{eT04HOCTE PACTBOPOB COJIEMN C OJUHAKOBOW MOJISIPHOM KOHLICHTpALMEH yBEIUYNBACTCS B
pAny

D kapOoHaT HATPHs, MOAMI HATPUS  2) CYAb(HT Kalus, Cyab(H HATPUS

3)HUTPUT HATpUs, HUTPAT HATPHUS 4) xy0pu IUTUSA, XJIOPU AMMOHUS
KonuuectBo orpunarensHbix HOHOB B 120 r 10% pacTBOpa aMMOHMS, €CIIH CTEIIEHb JIUCCO-
uaru cou pasHa 90%

1) 0,135mom  2) 0,15 moms  3) 0,167 mons 4) 1,67 Momnb

Ecnu xonnenTpanus azotuctoit kuciaotrel HNO; paBHa 0,12M u K, = 6,9*10-4, TO cTeneHp
€C MOHU3ALMH COCTAaBUT

1) 7,6%10%  2)8,6¥10> 3)8,6¥10° 4)7,6%107

Ecnu xoHueHTpamnus pactsopa rufpokcuia ammonus passa 0,1M u K, = 1,76*10-5, o
€ro CTENeHb HOHU3AIMH (Auon) COCTABUT

1) 1,3*10%  2) 1,510  3) 1,3*10°  4) 1,5*10°

KonnenTpanust nonos Bogopozaa [H'] 6%-Horo pactBopa XJI0pOBOIOPOAHON KACIOTH (p =
1,028 r/mir) cocTaBmnsieT

1) 1,69 2) 2)yL76  3) 1,78 4) 1,65
AxTuBHOCTB XJ10puA-noHOB B 0,1 M pactBope xsopuna Hatpust NaCl paBHa

1) 7,58*10 2)7,62*102  3) 7,68*107 4) 7,54*107
Crenenp ruapoausa u pH comu 6pomuna ammonuss NH4Bu pH 0,011 pactBopa (Ko = 1,76*10-

)
1)2,38*%10°u 5,62 2)4,52 *10° u 8,34 3)5,68 *10° u 6,32 4) 3,54*10"% u 4,35

Tema: «OKHCIUTEIHbHO-BOCCTAHOBUTE/IbHBbIE PEAKIINH U 3JIeKTPOXUMHUYECKHE NMPOLecChD)
Bapuant Ne 1

l.

2.

Peakmust qucnponopIiimoHUpOBaHHs

HNO; =HNO;3; + NO + H,O

KoMnOg4 + H,O = KMnO4 + MnO4 + KOH
NH4sNO3; = N,O + H;O

KCIO; =0, + KC1

Peakuust BHyTpUMOJIEKYJISIPHOTO OKHUCIICHUS-BOCCTAHOBJICHUS

D AgN0O3;=Ag+ NOz + O,
D Ag0 =0+ Ag
) KrS03 =KsS04 + K5S



9 NO;, + H,O = HNO;3; + HNO,



10.

Omnpenenure cymmy ko3¢ durmerros B ypasaenue peakuu CaOCl; + H,O + NaBr —
1)8 2) 7 3)9 4) 10
YCcTaHOBUTH COOTBETCTBUE

1: mpoaykTsl anekTpoausa pacmiaBa CuCl, A:Cumn

Cl, 2: mpoayxkTel anektposm3a pactBopa Cu(NOs), b: Cuu O,

3: mpoaykThl nekTpoinsa pactBopa Ca(NO0;), B:H, u O,
I:CaunO;
215 H> u CI,

B mporiecce anektposmza pactopa NaCl, npu cuiie Toka SA 3a 85 MUH Ha aHOJIE BBIIEISACTCS
MPOIYKT 00bEMOM 71 (OKpYTJIUTB JI0 IECATHIX )

st oxucnenus B kucnoit cpeae 0,05 m 0,2 M NaNO; notpebyertcs 0,25 u pactBop KMnOj4
obbeMoM 1 (OKPYTJIUTH JIO COTHIX)

Ucxons u3 peakiuu SO0, + HCIO4 + H,O = HCI + H2SO4, rae 1 1 pactBopa comepxkutcs 10 T
HCI104, HOpMansHOCTE HCIO4 paBHa -MOJIb/JT1 (OKPYTJIMTh JIO JIECSTHIX)

3HadeHHe IEKTPOJTHOTO MOTeHIIMana Meau, morpyxenHoi B 0,0005 1 pactBop Cu(NO03),
PaBHO B (oxpyriuTh 10 THICSYHBIX)

Ecii KOHIIEHTpalus HOHOB BoAopoaa B pactsope 4,8*10~ Moub/11, To MOTEHIUAaI BOZOPOI-
HOTO AJIEKTPOJIa PABEH B (okpyriuTh 10 THICSYHBIX)

Ecnu B 0,51 pactBopa conepxutcs 0,0699 r FeCl, r, To moTeHInan xejie3Horo J1eKTpo/ia
paBeH B (okpyTauTh 10 THICSYHBIX)

Bapuant Ne 2

l.

Peakuyst BHyTpUMOJIEKYJISIPHOTO OKUCIIEHUS-BOCCTAHOBIICHHS

H KCIO3 =0, +KCl

2 NH4NO3 =N20 + H,O

3% HNO;,; =HNOs + NO + H,O

9 Ko:MnOg4 + HoO = KMnO4 + MnO4 + KOH
Peakuust 1ucripornopIimoOHUpOBaHHs

D KoSO3=K3S04+KsS  2) NO; + HoO = HNOs + HNO»

3) AgNO3; =Ag+NO2,+ 02 4) Ag0=0,+Ag
Onpenenure cymmy K03G(OUIIMEHTOB B YPABHEHHE PEAKITII

K»>Cr,0O7 + H>SO4 + NaxS03 —

17 2)18 3)19 4) 20

YcTaHOBUTE COOTBETCTBUE
1: KMnO4 + NaSO3 + H)SO4 —  A: MnSO4 + KSO4 + NaxSO4 + HO
2: KMnO4 + Na;SO3 + H,O — b: MnO; + KOH + Na;SO4
3: KMnO4 + NaSO3; + KOH — B: KoMnO4 + NaxSO4 + HO
I': MnSO4 + KOH + Na,SO4 + H,O

B npouecce anekrponuza pacminaBa NaCl, npu cuiie Toka 2A 3a 45 MUH. Ha KaTOJI€ BbIIEISACT-



Cs MMPOAYKT MACCOM I (OKpYTJIUTB JJO COTHIX)




6. B mporecce anektponnsa pactBopa Na,SOs, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIE BBIJIEISETCS
OPOAYKT 00beMOM 71 (OKPYTJIUTH J0 COTBIX)

7. Ecnu nuxpomaT-uoH BoccTaHaBiauBaeTcs 10 xpoma (III), To MossipHast KOHLIIEHTpanysl SKBU-
BasieHTa quxpomata kamus (o =10%; p = 1,07 r/min) paBHa MOJIB/JI.
(OKpYIJIUTH JI0 COTBIX)

8. s B3aumoneiictBus ¢ 0,25 monb K>CrO7 Tpebyeres 2 H pactBop HBr o6beMom

1 (OKPYTJIUTH JI0 COTHIX)

9. Ecau KOHLEHTpaLys HOHOB BOAOPOAA B pacTBope 3,8* 107 MOMIB/J1, TO IOTEHIMAN BOAOPOI-
HOTO 3JIEKTPOJa paBeH B (OKpyTrIuTh 10 THICSYHBIX )

10. Ecniut moteHnman BOAOPOAHOTO 3JIEKTPOIa paBeH - 236 MB, To akTHBHOCTh HOHOB BOJIOPO/Ia B
pacTBOpe paBHa MOJIB/JT (3amucaTh B CTAaHAAPTHOM BHUJIE)

Tema: «KomnjiekcHble coeTMHEHUD)
Bapuant Ne 1
1. IlapamMarHUTHBIA HU3KOCITHHOBBIN BHYTPHOPOUTAIILHBIH

1) [Mn(NO>)¢]4- 2) [CoBrs]3- 3) [Fe(CO)s]2+  4)[VCle]4-
2. YcTaHOBUTH COOTBETCTBHE MEXIy Ha3BaHUEM U (POPMYJION KOMITJIEKCHOM COJU

1: Ko[PtCly] 2: [PtC13(NH3)3]Br 3: [CoF3(H,0)s] 4: [Co(NH;3)s][Co(NO2)e]

A: terpaxnoporiatuHat (I1) kamms

b: 6pomun TppaMMUHTpUHUTPOXJIOpOIIATUHEL (IV)

B: TpuakBatrpudTopokodaibT

I': rekcanuTpokobanerat (I1I) rekcaammunakobansTa (111 [ nuxnoporerpaaMmmMuHHUKENS E:
rexcarmanodeppar(Il) kanus

3. YCTaHOBUTH COOTBETCTBHE MEXKIY (POPMYIIOH COSAUHEHHS U KOOPINHAIIMOHHBIM YUCIIOM
1: [FeFx]™? A: 6
2: [Pt(N2H4)x]2+ b: 4
3: [PA(NH3)x]2+ B:5
I:7
J:3
4. Ecmu pactBop cogepxut 0,05 mons/m Ko[Ag(CN)3] u 0,05 moas KCN, Ky = 1*#10-21,
TO KOHIICHTPALUsI HOHOB cepedpa B MOJIB/T

5. Eciu a5 KOMIUIEKCHOTO MOHA YHEPTHs paciieruienus paBHa 167,2 xJ[/Moib, TO OH MOTJIO-
IaeT CBET C UTMHON BOJHBI B HM

6. Ecnu npu aeiicTBUU pacTBOpa CepHOM KUCIOTHI Bech Oapuii u3 pactBopa Ba(CN),*Cu(CNS),
ocakaaercs B BUJE cyibdaTa Oapusi, TO KOOpIAWHAIIMOHHAsA (hOpMyIIa Coln

BapuanT Ne 2
1. TlapamMarHUTHBINA BBICOKOCITMHOBBIM BHYTPHOPOUTAIEHBII

1) [VClgJ4-  2) [Fe(CO)]2+ 3) [NiCls]2- 4) [PA(NH3)]2+

2. YcTaHOBUTH COOTBETCTBHE MEXK/y Ha3BaHUEM U (POPMYJION KOMILIEKCHOU COMH 1:
K3[Fe(CN)g] A: rexcarmanodeppat(Ill) xamus



2: [Ni(NH3)4]Cl, b: xnopun TerpaammunHukes(1l)
3: K»[SiFs] B: rexcadropocmukar (IV)
kamus 4: [Ni(CO)4]  I': TerpakapOOHMITHUKEND
J: nmuxmopoTeTpaaMMUHHUKEIIS
E: rekcaunanodeppat(ll) xanus

3. YcTaHoBHTH COOTBETCTBHE MCKOY (I)OpMYHOﬁ COCAUHCHHA U KOOPANHAIUOHHBIM YUCIIOM

[Ni(CO)x]’ A4
[Co(CN)x] ™ B: 6
[Fe(CO)X]’ B: 5
.7
J:3

4. Ecmm pactBop comepxut 0,02 mons/1 Cd(NO3)2 u 1 mons NH3, Ky =2,75*10-7, TO
KOHIICH- Tpalusi HOHOB KaJIMUsI B MOJIb/JT

5. Eciu MakcuMyM NOTJIOLIEHUS BUAMMOTO CBETA AJI1 KOMIUIEKCA COOTBETCTBYET JUIMHE BOJHBI
400 =M, TO SHEPTHUs paclIeTuIeHus B K/ /Momb

6. Ecmu mns ocaxxaenus xiopa u3 pactBopa Ha 1 monbs PtCl4*3NH;3 (KUp = 6) Tpedyercs 1 moib
HUTpaTa cepedpa, TO KOOpAUHALIMOHHAS POpMyJia COSTUHECHHUS

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MEeCMOosblx 3a0anuil

Onenka TpeGoBanus K 3HAHUAM
OrneHka «OTIMYHO» BBICTABIJIAETCS CTYAEHTY, €CIIM OH TIIyOOKO H
OTJINYHO IIPOYHO OCBOMII IIPOTrPaMMHBII Marepuainl, HCYEPIIBIBAIOLIIE,

II0CJIEA0BATENBHO, YETKO U JIOTHYECKH CTPOMHO €ro U3Jaraer, yMeeT TECHO
yBSI3bIBaTh TEOPUIO C MPAKTUKOW, CBOOOIHO CIIpaBiIsIeTCs C 3ajadaMu,
BONIPOCAMH M JIPYTMMH BUJAMHU NPUMEHEHUs 3HAaHUM, IpHYeM He
3aTpyJHSIETCSl C OTBETOM TNpU BUJAOM3MEHEHUHU 3a/laHui, MPaBUIBHO
000CHOBBIBAET MPUHSATOE PEIICHHUE.

OreHka «XOpOIIO» BBICTABISETCA CTYAEHTY, €CIM OH TBEPIO 3HAET
XOpOLLIO MaTepual, IpaMOTHO M IO CYWIECTBY H3JlaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, NMPABWIBHO IPUMEHSET
TEOPETUUECKHE MOJIOKEHUSI IIPU PELIEHUH ITPAKTUYECKUX BOIIPOCOB U 3a]1ad,
BJIa/IeeT HEOOXOAMMBIMU HaBbIKAMH M MPUEMAaMH MX BBIITOJIHEHHUSL.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCA CTYACHTY, €CJIH OH
YIOBJICTBOPUTEIT | UMEET 3HAHMUSA TOJIBKO OCHOBHOI'O XapaKTepa, HO HE YCBOWII €ro JAETajei,
BHO JIOITyCKaeT HETOYHOCTH, HEJOCTaTOYHO MpPaBUIIbHBIE (HOPMYIMPOBKH,
HapYILIEHUs JIOTUYECKON TOCIEN0BATEIILHOCTH B U3JI0KEHUH IIPOrPAMMHOTO
MaTepHalia, MCIBITHIBACT 3aTPYJHEHUS IPU 0OOCHOBAHUH OTBETA.

OHGHKa «HEYOOBJCTBOPUTECIBHO» BBICTABJISACTCS CTYACHTY,
HCYOOBJICTBOPUT KOTOpBIfI HE 3HaeT 3HAYUTEIbHOM YacTHh OporpaMMHOIO MaTtepuala,

€JIBbHO J0IMYCKA€T CYHICCTBCHHBIC OIHI/I6KI/I, HMECT 3aTpYAHCHUA IIpU OTBETC HaA
BOIIPOCHI n 000CHOBAaHHH OTBCTOB. Kak IpaBHJIO, OIICHKa
CHEYOOBJICTBOPHUTCIBHO» CTAaBUTCA CTYACHTAM, KOTOpPbIEC HE MOI'YyT
MMPpOOOJIZKUTDh 06yquI/Ie 0e3 JOIIOJIHUTCIIBHBIX 3aHATHHI 110
COOTBCTCTBYIOH_Ieﬁ JUCHUITIIINHE.
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Ilepeuens 6onpocoé K sk3ameny
OcHosuble nonoxenuss AMY. Atom. Monekyna. Xumudeckuii anemeHT. IIpocTsie U ciioxHbIE
BeulecTBa. OTHOCHUTEbHAS ATOMHAs Macca, OTHOCUTEIIbHASL MOJIEKYJIIpHAs Macca.
Moas.Yucno Asoragpo. MosnspHas macca.
OCHOBHBIE CTEXHOMETPUYECKHUE 3aKOHBI.
OCHOBHBIE THUIIBI XUMUYECKUX PEAKLIUH.
Kiaccel HeopraHm4eckux BEIEeCTB:OKCUIbI, KUCIOTbI, OCHOBaHMS, coiu. VX ¢usuueckue u
XMUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyUEHHS.
Crpoenue atoma. Monens Pesepdopna, ero memocratku. Teopusi bopa. KBanToBasi Teopust
CTPOEHHUS aTOMa.
KBanrtoBpie uncna. Ilpumanun Ilaynu. IlpaBuno I'ynpa. IlpuHnyn HavMmeHbIIEH SHEpPruu.
[IpaBuna KieukoBckoro.
[Ieproanueckuil 3aKOH ¥ MEPUOAUYECKAs CUCTEMa XUMUYECKUX 31eMeHTOB JI.M1.Menneneena.
[Ipuauun nocrtpoenus. ['pynnsl U nepuonabl. 3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB aTOMOB,
IPOCTBIX BELIECTB U COEAUMHEHMH, O0Opa30BaHHBIX XHMHUYECKMMH 3JEMEHTaMH, B Ipelenax
IJIABHBIX MOATPYI U nepuonos cucreMsl J.M1.Menneneesa. [lepruoayHOCTS CBOMCTB aTOMOB

Xumnueckas cBsi3b. M300paxkenune xumudeckout cBsizu. KoBaneHTHas (MoJisipHasi, HEMOJISIpHAS ).
MexaHnu3mbl 00pa30BaHUs KOBAJICHTHOM cBsi3u. CBONCTBA KOBaJICHTHOM cBs3u. ['MOpuan3anms
opOuTaneii. J{umonp, 1iuHA AUIONS, TUTOILHBI MOMEHT.

Meton BaneHTHBIX cBsA3ei. OcHOBHBIE NOJ0KeHUs1 Meroaa BC.

MeToa MOJEKYJISpHBIX opOuTaneil. MarHuTHBIE CBOMCTBa BemlecTB. JIMHEWHAss KOMOMHALIHS
atomHbIx opoutaneit (JIKAO). CesassiBaroniue u paspoixiistonue MO

NonHas cBA3b.

Bonmoponnast cBsa3b. MeXMONEKyIsipHass W BHYTPUMOJIEKYJSIpHAs BOJOPOJHBIE CBSI3U.
Me:xMoneKyIspHOe B3auMoOJEHCTBUE: 1) 3IIEKTPOCTaTUYECKOE — OPUEHTALMOHHOE (JMIOJIb-
TUTIONBHOE), UHIAYKIIMOHHOE W JUCIIEPCHOHHOE; 2) JOHOPHO-AaKIEITOpHOE. YpaBHeHHE BaH-
nep-Baanbca. 3HaueHne BOIOPOAHBIX CBSI3EH.

Mertannuueckast ¢Bsi3b. CXOACTBO M pa3jiMuue C KOBAJEHTHOW CBsA3bI0. HeHachlllleHHOCTh U
HEHaIIPaBJIECHHOCTh METAINTINYECKOMN CBSA3H.

Xumunyeckass kuHetuka. CkopocTh xumuueckux peakuui. Cucrema. ['oMorenHeie u
rereporeHHsle cuctembl. ®aza. CKOpOCTb TOMOI€HHON M I€TEPOr€HHOMN peakLni.

@daxTOopHl, BIUAIOIIME HA CKOPOCTh XMUMHUYECKUX PEAKIMM. 3aBUCHMOCTh OT KOHLIEHTPALUH.
OCHOBHOI 3aKOH XMMHUYECKON KUHETHUKHU.

BrmusHue Ha CKOpPOCTh XHMHUYECKHMX peakmnuii temmepaTypsl. [IpaBwio Banr-T'oddda.
AKTHUBHBIE MOJIEKYJIbl. DHEPrus aKTUBALUWU. 3aBUCUMOCTh HPHEPIrUU AKTHBALMU OT MPUPOJIBI
pearupyoomux BelIEeCTB. OHEPreTHUECKUid Oapbep, NEPEXOJHOE COCTOSHUE. YpaBHEHHE
AppeHnnyca, kak 0oJiee TOUHO OMUCHIBAIOIIIEE 3aBUCIMOCTh CKOPOCTH XMMHUYECKOM peakiu OT
TEMIIEPATYPBI.

3aBUCUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIUH OT PUPOBI PEATUPYIOLIETO BEILIECTBA.
[lonatne o katanmmse u Katanmsaropax. Karamurtnueckue peakuuu. ['OMOreHHBI U
TEeTEepPOreHHBbIM  Karanu3. MexaHu3M JeHCTBUS  KaTaau3aTopoB. AKTHUBHBIE ILIEHTPBI
karanuzaTopoB. Karanutuueckue sapl. [IpomoTopsl. M301paTenbHOCTh KaTaJIN3aTOPOB.
Tepmonunamuka. TepmonuHamuueckas cucrema. @Paza. ['ereporeHHas W TOMOIEHHas
cuctembl. KomnoneHTs! cuctembl. DyHKIMN U TapaMeTpbl COCTOSIHUS. BHYTpeHHss SHEprusl.
[lepBoe Hauano (3aKOH) TepMOAUHAMHUKHU. DHTanbmus. CTaHAapTHOE COCTOSHHE BEIECTBA.
CrangapTHas SHTaJIbIMS PEAKLINU.

Tepmoxumus. Tepmoxumuyeckoe ypaBHeHue. 3akoH JlaByasbe-Jlammaca. OCHOBHOHM 3aKOH
TEPMOXMMHUH - 3aK0H ['ecca. Kpyrosbie npouecchl (LUKIIBI).

DOHTpomuUsl Kak (YHKIMS COCTOSHUSI CUCTEMBI. TepMoauHamMuyecKkas BEpOATHOCTh COCTOSTHUS
cuctembl W. CranaapTtHas 3HTponus. Bropoe Hauano (3aKkoH) TEpPMOJUHAMUKH.

[Toctynar Ilnanka (TpeTbe Hadalo TEPMOIAMHAMHKH). V3MEeHEHHE HHTpPONHMM BEUIeCTBa C
YBEIMYECHUEM TEMIIEPATYPHI.

Oueprus ['166ca. CszanHas sHeprust. HanmpaBieHHOCTh XUMHUYECKOTO MpoIiecca.

OOpatumble U HeoOpaTUMble peakuuu. Xumuueckoe paBHoBecue. [Ipunnun Jle Hlatenbe.
CwMmelnieHre XuMHU4YECKOro PaBHOBECHS.

PactBoprl. Krnaccudukanus pacTBOpoB MO arperaTHOMy COCTOsSHUIO. HacklmeHnHsle,



26.

27.

28.

29.
30.

HEHACBIIICHHbIE " IIEPECHIILEHHBIE pactBopsl. KoHIIeHTpanus pacTBOpPOB.
KonnenrpupoBanusie U pa3daBiieHHbIE pacTBOpBL. CIOCOOBI BBIPOKEHHS] KOHIECHTPAIUN
pacTBOpOB.

DIEKTPOTUTHI M HEANIEKTPOIUTH. CHIIbHBIE, ClTa0ble U CPeAHEN CHIIBI ANICKTPOJIHUTHL
Onexrponaurnueckas auccounanus. OCHOBHBIE TMIOJIOKEHHS TEOPUM DIEKTPOIUTHUECKOMN
aucconuanuu. MexaHnusMm auccounanuu. KucioTel, OCHOBAHUS M COJU ¢ TOYKHU 3peHus TO/I.
Crenenp aucconnaruu. KoncranTa qucconuanuu. 3akoH paz0asnenust OcTBaibaa.
DneKTpoauTHUYECKas aucconuanus Bonabl. MoHHoe mpousBeneHue BoAbl. Bonmopoasslil u
TMIPOKCWIBHBIN Noka3arenu. pH pacTBopos coneit.

[Tpou3BeneHne pacTBOPUMOCTHU. Peakiyu HOHHOTO 0OOMeHa.

I'upponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb 1 KOHCTaHTa THAPOIIN3A.

31. Uneansbuble pactBOopbl. KosmuratuBHbele cBoHcTBa pacTBopoB. OcMoc. OcMoTHYECKOE
napienue. 3akoH Payna. CneactBus u3 3akoHa Pays.
32. OKucnIuTenbHO-BOCCTAHOBUTENBHBIE peakunu. Teopus OBP. Knaccuduxanus

33.

34.

35.

36.

37.

OBP.Oxucnurenu u BoccranoBuTesn. Meroasl cocraBinenus ypasaenuii OBP.
DNeKTponn3. DIAEKTPOJIN3 paciiaBoB, BOAHBIX pacTBopoB. [lonstue o I'D. CocraBnenue 3.
OJIC snemenra. CtannaptHas 3/[C snemenTa.

OnektpoaHble noTeHuuansl. CTaHOapTHBIE SJEKTPOAHBIE TMOTEHLUHANbl. 3aBUCUMOCTh
JEKTPOJAHOI0 NOTEHIMANIa OT KOHLIEHTpalUi BeIEecTB U TeMiepatypsl ( ypaBHeHue HepHcTa).
DNEKTPOXUMHUECKUN Psii HAIPSDKEHUH METAIIOB.

KonunuecTBeHHas xapakTepucTUKa MPoLeccoB 3eKkTpoiaun3a (3akoH dapanes).

Hucnepcusie cucremsl. [lucnepcHas ¢aza u ngucnepcuoHHasi cpefa. CycrneH3ud U SMYJIbCHU.
Komnouansie pactBopsl. dddext Tunnans. Koarymsuus. 3HaueHue KOITOUIHBIX PACTBOPOB.
Kommnekcubie coenuHenus. KoopaumnanuonHas teopuss BepHepa. OCHOBHBIE THIBI K.C.
Homenkinarypa k. c. [IpakTudeckoe NpUMEHEHHE K. C.

Kpumepuu OUEHKU omeema Ha 3K3ameHe

4-0a/uIbHAS IMoka3atenn Kpurepun

IIKAaJIa
(YypoBeHBb
OCBOEHHUSsI)

OTIu4u=HO 1. IlomHoOTa WM3IOXKEHUSA Crynentom nag TOJTHBIH, B

(HOBBIH_ICHHHﬁ TCOPETHICCKOI'O JIOTUYECKOM IIOCJICAOBATCIIBHOCTU

YPOBEHD) MaTepuana; pPa3BEpHYTHI OTBET HAa IOCTABJICHHBIN

2. Ilonxota U | BOIIPOC, TJI€ OH MPOJEMOHCTPUPOBAI 3HAHUS

MPaBUIBHOCTh nmpeaMeTa B TOJHOM oObeMe y4eOHOU

pelieHus MpOrpamMMBbl, JIOCTaTOYHO rIryooKo

MIPAKTHIECKOTO OCMBICJIMBACT JIAC-IIUTUINHY,

3aJaHUS; CaMOCTOSTEIIBHO, u HCYEP-TIBIBAIOIIIE

3. IlpaBunbHOCTE W/WIM | OTBEYAET HA JIOIOJHH-TEIBHBIC BOIPOCHI,

apryMEHTUPOBAHHOCT | MPUBOJUT COOCTBEHHBIE TPUMEPHI IO

b U3JIOKEHUA | MpoOJIeMaTUKE IIOCTaBJICHHOTO  BOIPOCa,

(moce10BaTeNbHOCTD | eI TPEUIOKEHHBIE  MPAKTH-YECKHE

JEHCTBUI); 3a1aHus 0e3 OmMNOOK.

Xopotio 4. CaMOCTOATENIEHOCTD CryneHTOM JaH pa3BEpPHYTHIM OTBET

(6a3oBHbIit OTBCTa, Ha TIOCTaBJEHHBIA BOMPOC, TA€ CTYICHT

YPOBEHB) 5. Kynbrypa peun; JNEMOHCTPUPYET 3HAHUS, IPUOOpETEHHbIE HA

6. U T.JIL. JICKLIMOHHBIX M CEMHWHApPCKUX 3aHATUAX, a

TaK)XKe MOJYyYEHHBIE TTOCPECTBOM U3YUYCHUS

00s13aTeNbHBIX YYEOHBIX MAaTEpPHAIOB IO

KypCy, JaeT apryMEHTHPOBAaHHBIE OTBETHI,

MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET

cBOOOJHOE  BJAJCHHE  MOHOJIOTHUYECKOMH

peYblo, JIOTHYHOCTh M IMOCJIEI0BATEIbHOCTh

orBeTa. OJTHAKO JOMYCKAETCs HETOYHOCTh B




orBeTe. Pemmn MNPCIJIOKCHHBIC IIPAKTH-

YeCcKUe 3aJaHus C HEOOJIBIINMA

HETOYHOCTSIMH.
Y 10BIETBOPUTEITH CTyneHTOM N1aH OTBET, CBUICTEIBCT-
HO BYIOILIUA B OCHOBHOM O 3HaHUH IPOIIECCOB
(moporoBbIit W3y4aeMON JUCUUIUIMHBI, OTINYAIOIIUICS
YPOBEHB) HEJOCTATOYHOW THyOMHOM W TMOJHOTOM

PaACKpPBITUA  TEMBEI, 3HaAaHUEM OCHOBHBIX
BOIPOCOB Teopuu, ciabo chpopMHUpOBaH-
HBIMHA HaBBIKaAMH aHallu3a HBHeHHﬁ,
NPOIIECCOB,  HEJAOCTATOUYHBIM  yYMEHUEM
AaBaTb ApryMCHTUPOBAHHBIC OTBCTBI U
NPUBOAUTE  TPUMEDHI, HEI0CTaTOYHO
CBOOOIHBIM BJIAJICHUEM MOHOJOTHYECKON
peublo,  JIOTMYHOCTBIO W TIOCJIEIO0Ba-
TEIBHOCTHIO OTBETA. Jomyckaet-cs
HECKOJIbKO OIIMOOK B CO/IEP)KaHUM OTBETA U
PEIICHUH NMPAKTHICCKUX Sa)IaHI/Iﬁ.

HeynosnerBopure CTymeHTOM JaH OTBET, KOTOPBIH
JBHO COJIEP)KUT PsIl CEepPbe3HBIX HETOYHOCTEH,
(YpoBeHb He 0o0Hapy-KMBAIOLIUIl HE3HaHHME IPOLIECCOB
copmMHpoBaH) U3y-4aeMOn IIPEIMETHOM obnacty,

OTJIMYAO-IIUICS HErmyOOKHM pacKpbITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuHu, HecHOpPMHPOBAHHBIMU HaBBIKAMHU
aHaJIM3a SIBIEHUMH, IPOLIECCOB, HEYMEHUEM
JIaBaTh ~ apryMEHTHpPOBaHHBIE  OTBETHI,
cnabbIM  BJIAZICHHEM  MOHOJIOTHYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH H
MOCJIEIOBAaTEILHOCTH.  BBIBOJBI  TOBEPX-
HOCTHBI. PelieHue NpakTUYeCKUX 3aJaHui
HE BBIIOJHEHO T.€. CTYJEHT HE CIOcOoOeH
OTBETUTh HA  BONPOCHl  Jaxe  IpHU
JOTIOTHUTENBHBIX ~ HABOSIIMX  BOIMPOCAX
IperoiaBaTels.

9. YU EBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE
JANCHUIIJIMHBI
Y4eOnas qureparypa:
a) OCHOBHAs:
1. AxwmeroB H. C. O0mas u Heoprannueckas Xumus: yueOHuk s By308/H. C. AXMeToB.
— M.: Beicm. k., 2002. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:Uuterpan-Ilpecc, 2002. — 727 c.
3. T'munka H.JI. 3agauu u ynpaxknenus no oomeit xumuu. — JI.: Xumus, 2001.
4. Hexkpacos b.B. O6mas u Heoprannueckas xumust. — M.: Xumus, 1973.
5. VYraii S.A. O6mas u Heoprannueckas xumus. — M.:BIII, 2000. — 527 c.

6. CanamoB A.X., Kutuepa JI.U., AxranueBa A.I'. JlabopaTopHBIi MPAKTHKYM 10 OOIIIEH U

Heoprannueckoit xumuu. Ilox pea. npodeccopa Cynteirosoit 3.X. — Marac, [Tunurpum,

2008.—-71 c.



0) JA0MOJIHUTEIbLHAS:

1. Crenun b. JI. Heoprannyeckast Xumus: yaeOHUK U1 XUMHUUECKUX U XUMHUKO-
TEXHOJOTHUECKUX CHelHanbHocTel Bhicil. yueb. 3aBenenuit/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmas mkoma, 1994. — 256 c.

2. CyBopoB A. B. O6miast xumusi: yueOHOe mocooue s BhIcHI. y4eb. 3aBeacHuit/A. B.
Cysopos, A. b. Huxonsckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlunuu P. A. Peakiiuy HeopraHM4eCKuX BEIIeCTB: cripaBOUHUK/P. A. Jlugun. — 2-e u3f.,
nepepad. u gon. — M.: [Ipocda, 2007. — 638 c.

4, PabunoBuu B. A. Kpatkuit xumudeckuii cnpaBouynuk/B. A. Pabunosuy, 3. 5. Xapuna.
— CII6 .:Xumus, 1994. — 432 c.

5. 3amaun U ynpakHeHus 1o odmen xumun: yaueoHoe nocoodue./Ilox pea. H. B.
Koposuna. — M.: Beicias mkona, 2003. — 255 c.

6. Tonwopaiix P. A. COopHEK 33724 U YIIpakKHEHUH TI0 XUMHH: Y4eOHOe mocobue s
XUM.-TEXHOJI. CIIell. BhIcHI. yueb. 3aBenenuit/P. A. ['ons0paiix, E. 1. Macnos. — M.: Beicmas mikosna,

1997. — 384 c.

9.2 UnTepHeT-pecypcChl

http://fizrast.ru/sitemap.html http://www.don-agro.ru http://xn-

80abucjiibhv9a.xn-plai/ http://www.agroxxi.ru/ (PT'b)
http://elibrary.rsl.ru Hayunas snextpoHnHast Onubnroreka

http://elibrary.ru/default.asp Poccuiickas HanmoHanpHas OMOIHOTEKA

http://primo.nlr.ru http://nbmgu.rudnexrponnas 6udIMOTEKA
Poccwuiickoii rocyaapcTBeHHOM OMOTHOTEKH

Hapsiny ¢ TpaaguIimOHHBIMU W3IaHUSMU CTYIEHTHI U COTPYXHUKH UMEIOT
BO3MOKHOCTb I10JIb30BAThCS AIEKTPOHHBIMU TTOJTHOTEKCTOBBIMU 0a3aMU TaHHBIX:

Hazpanue pecypca Ccbuika/moctyn

DnexTpoHHas 6ubnnoTeka onnanH «EquHoe okHO K http://window.edu.ru
00pa3oBaTeNLHBIM peCcypcam»»

«ObpazoBatenbHbIi pecypc Poccun» http://school-collection.edu.ru

denepanbHbIl 00pa30BaTENBHBINA OPTAN: yUpexaeHus, | http:/ www.edu.ru —
nporpammsl, ctrannaptel, BY 361, TecTel EI'D, THA

DenepanbHbIA HEHTP uHpopMannonHo-| http:/fcior.edu.ru -

obpazoBaTenbHbIX pecypcoB (PLIMIOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnektpoHHas http://polpred.com/news

O6ubJIMoTEKa TEXHUYECKOTO By3a

N3narenbcTBO «JlaHpy. DNEeKTPOHHO- http://www.studentlibrary.ru -
OubIMOTEeYHAs cCUCTEMA

Pycckas BupTyanpHas Oubnmoreka http://rvb.ru —

Kabuner pyccKoro si3plka U JINTepaTypbl http://ruslit.ioso.ru —
HanpoHaneHbIN KOPIYC PyCCKOTO SI3bIKa http://ruscorpora.ru —

Hayunas snexktponHast 6ubnmnoreka «e-Library» http://elibrary.ru/defaultx.asp -




OnexkTpoHHO-6MOMMoTeyHast cuctema IPRbooks http://www.iprbookshop.ru -

NudopmanmonHo-npaBoBas cuctema «l apanr» CereBas Bepcus, 0CTyIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPaTHBHOMN
cetu Uurl'y

OnexkTpoHHO-01OMMoTeyHast cuctema «tOpaiit» https://www.biblio-online.ru

9.3 IIporpammHoe obecnieyeHne

WupopmaninonHo-610110TedHOE 0OecrieueHre yueOHOro mporecca BKIII0YaeT B ceOst:
e IOCTYI K 3JIEKTPOHHO-OMOJIMOTEUHBIM CUCTEMAM M 3JIEKTPOHHBIM JOKYMEHTaM;
e XpaHEHHUE BBIITYCKHBIX Pa0OT U BEEHUS 3JIEKTPOHHOTO MOPTQOINO 00ydaroIIuXCs;
e WV-reader (IPRbooks) asst MOOHIBHBIX yCTPOUCTB IS HE3PSIYUX U CITA00BHUISAIIHX.
Nmeromuecs B By3e aalTUBHbIE TEXHOJOTUH JJIs1 BHEAPEHUS MHKIIIO3UBHOIO 00pa30BaHMs
o0ecre4ynBaroT BO3MOKHOCTb BHEJIPEHUSI METO/I0B MHKJIIO3UBHOTO 00pa30BaHuUs il 00y4YEeHHUS
JIoZIe! ¢ HapyIIEHUsAMH 3peHus B (popMax, alalTUPOBAHHBIX K OIPAaHUUYEHHSIM UX 3/I0POBbSL.
YHuBepcurer o0ecnedeH ciIeIyoIM KOMITJIEKTOM JUIIEH3UOHHOTO IPOTPaMMHOTO
o0ecrieyeHus.
1. JluneH3noHHOE MPOrpaMMHOE oOecTieueHHe, uenoab3yemoe B Uarl'Y
1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2. Microsoft Windows server 2003, 2008, 2012, 2016
1.3. Microsoft Office 2007, 2010, 2016
1.4. ITporpammusiil kommnexke MMUC “Jlekanar”
L.5. IIporpammuslil kommnexke MMUC “Busyansnaas Ctyaus TectupoBanus’”
1.6. ITporpammusiil kommnexke MMUC "TIJIAHBI"
1.7.  Iporpammusiii kommiexkc MMUC "9JIEKTPOHHBIE BEJJOMOCTHN"
1.8. IIporpammusiil kommnexke MMUC BEB-ITPUJIOXXEHUE "TIPUEMHAA
KOMUCCUS-OHJIANH"
1.9. ITporpammusiil kommnexke MMUC "TTIPUEMHA A1 KOMUCCUA"
1.10.  Iporpammusrit komriekc MMUC "BEJOMOCTU KA®EIPBI"
1.11.  1C 3apmnara u Kagpsl
1.12. 1C Kamun: pacuet 3apaO0OTHOM IJIaThI
1.13.  AnruBupycuoe 10 Kaspersky endpoint security
1.14. CnpaBouHo-npaBoBas cuctema “Koncynbrant”
1.15.  1C byxranrepus

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI

Teopernyeckuii Kypc

1) Jlexumu: npe3eHTanuu.

2) KOHTpoJIbHBIE TECTHI.

3) Criucok BONpoCoB /71l IPOBEJICHUs COOECe10BaHus.
4) TaGmure!.

5) BapuanTsl 3a1aHuii 17151 KOHTPOJIBHBIX padoOT.

JIabopaTOpHBIH NPAKTHKYM

1) Tematuka n onucanue 1a60paTOPHBIX paboT (CIENMATBLHO pa3pabOTaHHBINH W W3 IaHHbIH
71a00paTOPHBII NMPAKTUKYM JJIsl CTYJEHTOB XMMHUECKOTrO HalpaBlIeHUs).
2) Habop XMMHYECKHX PEAKTHBOB K KaXKI0U J1abopaTopHOM paboTe.



3) JlabopaTopHble yCTaHOBKH, 000PYI0BaHME.

11. METOJUYECKHUE YKA3AHUS JUISI OBYUYAIOLUXCSI IO OCBOEHUIO
JUCLATLTUHBI

JucuuruinHa « Xumus» HarpasiieHa Ha ¢popmupoBanue kommneteHuuit: OIIK-1, OITK-4.

[TpoMexyTouHas aTTecTalus MIPEaoyaracT dK3aMeH.

[Tpuctynas K M3y4EHHUIO JUCLMIUIMHBI, HEOOXOAUMO B MEPBYIO OUEpEb O3HAKOMUTHCS C
coJiep>kanueM paboueit mporpammbl gucuurauab! (PITT).

Jlexuuu UMEIOT LENbI0 JaTh CUCTEMaTU3UPOBAHHbBIE OCHOBBI HAYUHBIX 3HAHUM.
[Tpu u3yuyeHun u npopaboTKe TEOPETUUECKOTO MaTepuaa i 6akaiaBpoB HEOOXOIUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHATUU MaTepuai U JONOJIHHUTb €ro C
Y4€TOM PEKOMEHI0BAHHOU 10 ITaHHOM TE€ME JINTEPATYPBI;

- IpU CaMOCTOSITEJIBHOM M3yYEHUU TEOPETHUECKONM TEMbl CJENaThb KOHCIEKT, HCIOJb3Ys
pexkoMmenaoBanHble B PIIJI  ;nurepaTypHble  HMCTOYHMKM M pecypchl  MH(OPMaIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»

- IIpY MIOATOTOBKE K MIPOMEKYTOUHOM aTTECTallMy 110 MOJYJIIO UCIOIb30BaTh MaTepuansl GoHIa
OLICHOYHBIX CPEJICTB.

JlaGopaTopHble 3aHATHS NPOBOJATCA C LENIbI0 YIIyOlNeHus M 3aKpersieHus 3HaHUH,
NOJYYECHHBIX Ha JIEKIUSIX U B MPOIIECCE CAMOCTOSTENIFHON PabOThl HAJl HOPMAaTUBHBIMH JIOKYMEHTaMH,
y4eOHOM ¥ HAyYHOH JIUTEpaTypOH.

[Tpu noaroToBke K 1a00paTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3yUYUTh, IOBTOPUTH TEOPETHUUECKUN MaTepHa Mo 3aJaHHOU TEME;

- IpU BBINOJIHEHUH JOMAalIHUX pPACUETHBIX 3aJaHUN, HU3YyYUTh, IOBTOPUTH THUIIOBBIE

3aJJaHusl, BBINIOJIHAEMBIE B ay IUTOPHH.

Pexomenganuu mo padore ¢ HAy4YHOM M y4eOHOM JIMTEPATYpPOH

Paborta ¢ yueOHON U Hay4HOW NTUTEpaTypoil sSBISETCS TNIaBHON (popMoOl caMOCTOATEIHHOU
paboThl U HEOOXOAMMA NP MOJATOTOBKE K YCTHOMY ONPOCY Ha CEMMHAPCKUX 3aHATHUAX, K MOJIYJIbHBIM
KOHTPOJIBHBIM paboTam, ompocy, 3k3aMmeHy. OHa BKJItOYaeT NMpopaboTKy JEKIMOHHOTO MaTepuana —
U3y4YE€HHE PEKOMEHJOBAHHBIX MCTOYHMKOB U JIUTEPATyphbl MO TeMaTHKe JeKuud. KoHCHmekT jexuuu
JOJDKEH —cofiepkaTh pedepaTuBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIMM, HPEIJIOKEHHBIX
npernoaaBaTeneM cxeM (IpU HUX JEMOHCTpAalMu), OCHOBHBIX MCTOYHHMKOB MU JIUTEPATYphl 1O TEMaMm,
BBIBOJIBI 1O KaXJOMy Bompocy. KOHCHEKT 10/KeH ObITh BBINOJIHEH B OTAEIBHOM TETpagu o
npeamety. OH J0oJKeH ObITh aKKypaTHBIM, XOPOLIO YMTAEMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K
TeMe HH(POPMALUIO WIH PUCYHKH.

KoHcnekTel HayqHON JUTEepaTyphbl IpU CAMOCTOATEIbHON MOATOTOBKE K 3aHSATHSAM JOJKHBI

OBbITh BBINIOJHEHBI TAK)KE AKKypaTHO, COJEp’KaTb OTBETHl HAa Ka)KIblii MOCTaBJIECHHBIH B TeMme
BOIIPOC, IMETh CCBHUIKY Ha MCTOYHUK MH(POPMALNU C 005M3aTEIbHBIM YKa3aHHEM aBTOpA, Ha3BaHUS U
rofia M3JJaHus UCMOJIb3yeMON HaydyHOW nurepaTypbl. KOHCHEKT MoOeT OBbITh OHOPHBIM (COAEpXkaTb
JIMILb OCHOBHBIE KJIFOYEBBIE MO3UIIMN), HO IIPU ATOM MO3BOJISIOUIUM JaTh MOJIHBIM OTBET IO BOIMpPOCY,
MOXeET OBITh MOAPOOHBIM. OObEM KOHCIIEKTA ONpPEAEIsAeTCS CaMUM 00yYaroIUMCS.

B nporiecce paboThI ¢ y4eOHOH 1 HAYYHOH JINTEpaTypPO 00YJarOIIUIICS MOXKET:

- JenaTh 3alliCU 10 XOJy YTEHHs B BUJE NPOCTOrO WIM Pa3BEpHYTOro IulaHa (co3laBaTh
HepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UChl (LIUTUPOBAHUE HauOoJiee Ba)KHBIX MECT CTaTbU HJIM MOHOIpaduH,
KOPOTKOE M3JI0)KEHUE OCHOBHBIX MbICIIEH aBTOpA);

- TOTOBUTH aHHOTALMU (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PadOThI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3UCHI).



Paboyas nporpamma AMCHUIUIMHBI « XUMHS» COCTaBlIeHa B cooTBETCTBUHU ¢ TpeboBanusmMu ®I'OC BO
1o HampabiieHHI0 1oaArotoBku 35.03.06 ArpouHxkeHepus, YTBEpP)KJIEHHOro Nnpuka3oM MuHHCTEpcTBa
oOpa3oBanus u Hayku Poccuiickoii ®@enepanun ot «23» aprycra 2017 r. Ne 813

- IIporpammy cocraBui:

- EBnoeBa A. {., ctapiminii npenojiaBaresb
- (®.1.0., 10mKHOCTB, MOITUCH)

- Ilporpamma ono0pena Ha 3acenanuu Kadenpsl _ «Arponomus © MCX»

- mporokonn Ne 7  or« 18 » wmapra 2025 roxma

- Ilporpamma omoOpena Y4eOHO-MeTOANMYECKOH KOMUCcHe ATPOMH)XEHEPHOTO aKyIpTeTa

- mpotokomr Ne 3 or« 20 » mapra 2025 roma
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