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1. HEJIM OCBOEHUS JUCUHUTIJIMHBI

3aBHCHUMOCTEH
CBfI3AHHBIE C

JHUCHHITITTHHBI ((HGOp]"&HH'-IeCKaﬂ
XHMHYCCKYKDO CBiA3b H

Lensro ocBOEHHS
XapaKTepU3YIOLIMX CTPOEHHWE aToMa,

XHMHA» OCBOCHHE
3aKOHOMEPHOCTH,

nepuozinyeckuM 3akoroMm JI. W. MenaeneeBa, u3yueHHe OCHOB XMMMYECKOH TEpPMOAMHAMHKH M

KHHETHKH XHMHYECKHX

MPOLIECCOB,

SNEKTPOXUMHYECKHX MPOLIECCOB.

Jagaum:

MOTyYeHUES

3HAHWH

no TEOpHU pacCTBOpPOB H

TEOPHH

- OCBOEHHE OCHOBHBIX ONpPe/IeNICHUI 1 3aKOHOB XMMHH U XHMHYECKOH TEXHOTOTHH,
- U3YYCHHE XMMHYECKON TePMOIHHAMHMKH M KHHETHKH,
- (hopMHpoBaHHe NnpejcTaBNIeHni 06 OKHCIHTENBHO-BOCCTAHOBHTENLHBIX PEAKLIUAX,
- H3yYeHHEe TEOPHH PACTBOPOB U 3aKOHOB 3JIEKTPOXHMHH.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Hucuunnmnta «Heoprannyeckas XUuMHs» OTHOCHTCS K 00s3aTeNbHOMN YacT yueGHOro IiaHa.

3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 110 JJUCHHUILJIUMHE

[Inannpyemble pesynbTaThl 0OyueHHs 10 NHCLMILUIMHE, COOTHECEHHbIE C TUIAHHPYEMbIMH
pesynbratamu ocBoeHus OINOII (koMneTeHUHAMH U HHAHKATOPAMH JOCTHIKECHUS KOMICTCHLMIA)

dopMHpYeMEIe
KOMIIETCHIHH
{KOII. coliepiKaine

[TnanupyeMsle pe3yssTaTsl 06yUcHHS [0 AUCLUILIHHE, B
COOTBETCTBHH C HHAHKATOPOM AOCTHIKEHHSA KOMIETEHIIHH

HHAHKaTOp AOCTHIKEHHS

Pesysnbrarnl oOyuenns o

HaumeHOBaHME
OLCHOYHOI'O CpeICTBa

KOMIICTEHIIHH) KOMTICTCHITHH IMCLIIIIHHE
(100, codepaicariie unouxamopa
[1K-4 TTK-4.1 CranpapTsl, | 3uams: METOAbL Bonpocsl
Crocoben METONMKH H  HHCTPYKUMH, | MPOBEACHHST XUMHYECKOIO
paspabarbiBaTh onpenensonue HOPAJOK | aHANN3a Pa3IMYHbIX
MCTOMUKH QH3HKO- | pa3paboTk¥ # O(OPMIIEHHS | PaCTBOPOB, MATEPHAIIOB U
XHMHYECKHX OTYETHOH JOKYMEHTalMH no | oOpa3uoB W3ACIHIL.
MCTOIOB aHAIN3 | pe3y/bTaTaM MccleJoBaHuit | Varems: BHIONHATE
pacTBopoB, 1 paszpaboToK; XHMHMYECKHE aHAJIH3EI
MaTepHaJloB U [IK-4.2. VYmeer BbeIOHMpaTh | pa3NIMYHBEIX MaTepHAOB H
MHBIX 00BLEKTOB B | METO/BI, HMHCTPYMEHTBI U | PpacTBOpPOB.
COOTBCTCTBHH ¢ | oOopynoBaHue Ans | Bradems: cnocoBHOCTBIO
TpeboBaHHAMH MpoBeleHHsl  XMMHYecKoro | BbiOparh Hanbosee
TEXHOJIOTHYCCKOH | aHanu3a; a¢deKTHBHBIH McTO
NIOKYMEHTallHH ITK-4.3. Bnaneer aHalli3a B COOTBETCTBHU C
COBpEMEHHBIMH METOIaMU TpeboBaHHsIMU
TIPOBCACHHA YKCIICPHMEHTOB TEeXHOJIOTHYECKOH
n HabJoieHHii B obnactu JIOKYMEHTALIHH.
1pod)ecCHOHANBHOI
JEATE/IbHOCTH
ITK-6 ITK-6.1 3naer ocHOBLI 3uams: nipaBuna npueMku, | Bonpocsi
Crnocoben (DU3UKO-XUMHUYECKHX MeTozbl oTbopa H
IPOU3BOANTE METO/I0B HCCIIeJ0BAHUA NOJATrOTOBKH NMpod
nabopatopHble OOBEKTOR OKpYHaoLeH XHMHYECKHX 00pa3loB K
HCCIIeJOBaHHs, cpefibl; aHaNM3y, U1 OLEHKH
aHaIH3kI [TK-6.2. YMeeT npon3BoANTL | 3KOJIOTHYECKOTO COCTOSHHS

0ToOpaHHEIX Npob

nabopaTopHsie

06beKTOR;




# 06pa3sLoB s

HCCIICOBaHH, 3aMCpbL,

Vuems: npoBoauTh

OLEHKH aHalu3bl 0TOOpaHHBIX naboparopHbie
9KOJIOTHYECKOrO | MPHPOIHBIX 00pasloB; HCCIIe/IOBaHHS], aHATN3bI
COCTOSTHHUS PACCYHTBIBATH MpejebHO 0TOOpaHHLIX Mpob u
00BEKTOB JIOTYCTUMbIC KOHIIeHTpalun | oGpazios
(ITOK) Bpeausix BeniecTs Bradems. 6a30BLIMH
TEXHOTEHHOTO XapaKTepa; HaBbIKAMH MCIIOJIb30BaHMSI
paboTaTh Ha AHATUTHYECKOM | COBPEMEHHOI anmaparypst
nabopaTopHOM NpH MPOBEIEHHH HAYUYHBIX
ofopyI0BaHHH, HccNenoBaHMi; MeTOdaMH
I1K-6.3 Bnajeer MmeToaMu Ge3onacHoro obpatieHus ¢
[IPOBEJICHHS YKOJOTHYECKOTO | XUMHYECKHMH
MOHHTOpPHHIa MaTepHaJlaMH ¢ y4eToM HX
(PHU3NUECKHX U XUMHYECCKHX
CBOHCTB.
OIIK-2 OIIK-2.1 3nHaeT knacchl 3Hanb: HOPMBI TEXHAKH Borpocsl
Cnocoben OIACHOCTH OCHOBHbIX 6e30MacHOCTH 1 CBOJ
IIPOBOJIUTH C BPEAHbBIX XHMHYECKHX npasun paboTsl ¢
cobnoieHHeM BELIECTB H CTENEHb HX XHMHYECKHMH Bell[eCTBAMH
HOPM TEXHHKH BO3JelcTBYUS Ha H pearcHTaMH, a TakxKe ¢
OezonacHoCcTH OKpYXalolLylo cpeflys odiie | nabopaTopHeIM
XHMHYECKHH [IPaBHJIA TEXHHKH obopynoBaHueM;
IKCIIEPHMEHT, 6ezomacHocTi npu pabote B Vatemnb: BeINONHATH

BKJIIOYAs CHHTE3,
aHalii3, H3y4cHHe
CTPYKTYphl H
CBOHCTB BEILCCTB U
MaTepHaos,
McclIeJOBaHHE
NPOLIECCOB ¢ UX
yuacTHeM

nabopaTopusiX ¢ ONacHBIMH
XHMHYECKHMH BEIICCTBAMH
OTIK-2.2 ¥meer npoBojuThL
HCCIICIOBaHMs, BKITIOYast
CHHTE3, aHaJIu3, U3yueHHe
CTPYKTYpPbI H CBOHCTB
BELLECTB H MaTepHalloB,
NPOLIECCOB € MX YYACTHEM C
colOnoIeHHEM NPaBUI U
HOPM TEXHHKH
fe3omacHoCcTH;

OI1K-2.3. Bnageer
CrocoOHOCTHIO OLICHHBATh
[IPHYHHBI BO3MOXKHBIX
HapyILIeHUi mapaMeTpoB
TEXHOJIOPHYECKOI'O MPOLIECCd,
HerpaBHOCTb 00opyioBaHuS
IpHU NPOBeICHHH
XMMHYECKOTO KCTIepPHMEHTA,
Oe3onacHOCTh €ro
UCTIOJIL30BAHHSA, BO3MOKHBIC
PHCKH; HABBIKAMH
6e3onacHoro obpariieHus ¢
KHCJIOTaMH, IICJI0YaMH,
JIErKOBOCIIaMEHAIOITUMHUCA
KHAKOCTAMH H APYTHMH
XHMHYECKHMH BEIECTBAMH;

CTaHAAPTHBIC OlICPALIHH 10
TIpeIaracMbIM METOAHKaM
H HOpMamM 6630]’[8CI'IOCTH,
YMETh pealn30BaTh HX B
nabopaTopPHBIX U
TCXHOJIOIHYECKHX
YCIOBHAX;

Bnaoens: cnocobHOCTEIO
IIPUMEHATL OCHOBHBIE
€CTECTBEHHOHAYYHblE
3aKOHbI H 3aKOHOMEPHOCTH
XHMHUECKOH HayKH TpH
aHaJM3¢ TOTYYCHHBIX
pe3ynLTaToB,;
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4. OFBEM U CTPYKTYPA JJUCLIMILIUHBI

TpynoemkocTs mucuunmne! cocrasnser 11 3aueTHbIX eaunmi, 396 Yacos.

TemaTuueckuii niaan
(popma obyuenns — ounasn

KonrtakThas paGora Dopmbl
obywaroluxcs TEKYLLEro
C ITeAarorHYecKuM KOHTpOJIs
) paboTHuKOM o YCIEBAaEMOCTH,
o
3 = 3 | Z bopma
B 2 E 5 3] @ | MPOMEKYTOUHOMH
No HauMeHOBaHHe TeM W/HIiin § 3 £ % % 8 aTTECTALINH
n/n Pas/CIOB/TeM JIMCIHTITHHBI 8 E 5 e o E 8. | (no cemecmpam)
= = £ T =
£ 5 g o o
= 5 g | ®
= g
= =
eHue. OCHOBHLIE NOHATHA H
1 Been O HBIE 1 12 ] 8 5
3aKOHbI XMMHH.
2 | Ctpoenne atoma 1 3-4 8 8 2
1-# peiiTuur-
3 | Xumudecckas casb 1 5-6 8 8 2 e
KOHTPOIIh
HOIMYECKHH 3aKOH H
4, | opaak 1| 78 | 8 8 | 2
IEpHOJIHYECKAS CHCTEeMA
oM CHBIX
5 CrpocHue KOMILIEKCH I 9-10 ] ] 2
COCIOHHCHHH
ana XUMHYECKOk 2-ii peliTHHr-
§ |Ha wAokan 1| 1112 | 8 8 | 2 P
TEPMOJIHHAMHKH KOHTpOJIh
>TH exa
- KuHeruka H MCXaHH3M | 13-14 8 8 2
XHMHYCCKOH peakuuu
8 | PactBopbl 1 15-16 8 8 2
ye CBOiiCT 3-it peiiTuur-
9 DneKTpoXUMHYECKHE B2 1 17-18 8 8 5 peii
pacTBOpOB KOHTPOJIb
Beero 3a 1 cemectp: 18 72 72 36 | Dxzamer(36)
icTR Y
10 CpolicTBa XHMHYECKHX 2 1-5 18 18 3
I1EMCHTOB
= - peiT L
" OcoGeHHOCTH XHMHIH 3ICMCHTOB ’ 6-10 18 18 2 |-i peitTHHr
HEMETannoR KOHTpO!Ib
= " g TR E
12 OcoOCHHOCTH XHMHUH 3JIEMEHTOB 2 11-16 18 18 > 2-ii peiiTuHI
MCTaJLJIOB KOHTPOJIb
13 MeToabl HCCeIoBaHusA 2 17-18 18 18 5 3-if peHTunr-
XHMHYECKHX TIPOLIECCOB KOHTpOJIb
Bceero 3a 2 cemectp: 18 72 72 9 Dx3amen(27)
Hamune B gucuumiune KIT/KP
Hroro no aucuumnnune 36 144 144 45 Dk3amen(63)

Pazjen 1. Beenenune. OCHOBHBIE NOHATHS M 3aKOHBI XHMHU

Copepxanne JIEKUHOHHBIX 3AHATHIL N0 AHCUMILIHHE

Tema | OcHOBHEBIE XMMHYECKHE TOHATHS
Conepixanne TeMbl. OCHOBHBIE IIOHATHS XUMUH. ATOMHAS €IHHHIIA Macchl. AToMHAas H MOJICKYJIsIpHasI
Maccel. Mosib. MonbHast Macca. BasieHTHOCTB. CTeneHs oKHCIeH . DKBHBAJICHT. MoneHas Macca
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IKBUBAJICHTA. ONpe/ie/leHnss XHMHIECKOro SKBUBAJICHTA JIeMEHTa, KHCJIOThI, THAPOKCHAA, COJIH, OKCH/A.
OKHCITHTEbHO-BOCCTAHOBHTEIbHbIC SKBHBAJICHTBI.

TeMa 2 3aKoHBI CTEXHOMETPHH

Concp:xanne TeMbl. CTEXHOMETPHYCCKHE 3aKOHBI. 3aKOH 9KBUBAIEHTOB. CocoGHl BhIpaKeHHS
KOHIEHTpaLHH pacTBOPOB.

Paspen 2. Ctpoenne atoma

Tema 1 DxenepuMeHTANBHBIE JOKA3aTE/TBCTBA CIHOXKHOH CTPYKTYPhI aTOMA

Cojepkatie TeMbl. ATOM — KaK CJIoHast cucTeMa. ClioikHas cTpykTypa spa. [IpoTomst 1 HEHTPOHHI,
lIpoToHHO-HEHTPOHHAs TeOPHS CTPoeHHs spa. [{BoficTBeHHas NPHPOLa YIEKTPoHa, Macca u 3apsia
NEKTPOHOB. BotHoBbie cBoiicTBa 31exTpoHos. CooTHolenne Heonpeaenentoctu [ eiisendepra. MonsTue
opburanb. BosHoBas Gynkuus v BonHoBoe ypasHenue Llpeaunrepa.

Tema 2 CTpyKTypa 2eKTpoHHbIX 060J104€K aTOMOB

Conepxanne Tembl. Ksantosbie yncna. CTpyKTypa 2JICKTPOHHBIX 060/104ek. KBaHTOBbIC yPOBHH, KBAHTOBbIC
NOyPOBHH, -, p-, d-, f- aromHbIe opbuTamm. ITpauio KieukoBekoro. PeanbHbic pactionoxenus ypoBHeit u
T0/lyPOBHEi B aToMe.

Tema 3 [NpuHIIEL pacnpeneneHe MeKTPOHOB B aTOMax

Copepxanue TeMbl. OCHOBHbIE TPUHLMITBI PACTIPE/ICIICHHS YIEKTPOHOB B aTOMe: MPUHLIMIT HAMMEHbLLEH
sHepriud, npuauun [laym u Iynna. M3o6pakenue 31eKTpOHHOM CTPYKTYpPBI aTOMA IIPH TOMOIIHN
3NEKTPOHHBIX (OPMYI H KBAHTOBBIX A4EeK.

Pa3zzen 3. Xumuueckas cBsi3hb

Tema | IMpuposa xuMuueckoii CBszu

Copnepxanne Tembl. [ToHATHE XUMAIECKOH cBA3H. KPHBBIC H3MCHEHHS SHEPTUH NPH 06pa3OBAHAN CBSI3H.
[Iprpona xummdeckoit casi. KosuecTBeHHble XapakTepHCTHKH cBs3n. T ces3n. BanenTibie u
MEIKMOJIEKYJIAPHBIE CBSI3H.

Tema 2 KopajenTHas cB3b ¢ MO3UIMI METOJa BAJICHTHBIX CBA3CH

Copepsanne tembl. KopajienTHas cBf3b. /[Ba MeTo/1a 0GBACHCHHS KOBaNEHTHOI cBA3H. OCHOBHbIE
TOJIOKCHHA MCTONA BalleHTHBIX cBa3el (BC). IMonapHocTs ces3n. HenosspHbie U NOMspHLIE MOJIEKYIBI.
AnnoNbHEIH MOMEHT H XapaKTePUCTHKH CTETIEHH NOJSPHOCTH CBS3H. THNLI THOPHAM3ALINIT ATOMHBIX
opOuTaUteii, HanpaBICHHOCTH XMMHYECKOH CBAA3H, FeOMeTpHYCCKas KOHQHUTYPALHs MOIEKYL. G- U - CBA3H.
Oaunapuete, 1BoiiHbie M TpoliHble cBA3n. HeHachlaeMocThb CBA3H. DHEPrus CBA3MH.

Tema 3 KopanieHTHas CBA3b ¢ NO3ULMIA METOMIA MOJICKYISAPHBIX OpOHTaICH

Cojieprkanue TeMbl. OCHOBHBIE TONOMKECHISL METOLA MOJIEKYJAPHBIX opbutaneit (MMO). CesaspiBalomue,
PasphIXJIAIOLIME U HECBA3BIBAIOLLUE MOJICKYIAPHBIE OPOUTANIN; G- H TT- MOJICKYJIAPHBIE OpOUTaNnH. CxeMb
MOJICKYJIAPHBIX OpOHTaNeif IBYXaTOMHBIX TOMOSIEPHBIX, FeTEPOsiIepHbIX Momieky. [Topsok cBA3H.
MaruuTHel€ CBOICTBA MOJICKYIL.

Tema 4 XapakTepHcTHKa HOHHOM CBA3H H 0COOEHHOCTH JONIOJHUTEIBLHBIX BHIOB CBA3H

Cosieprkatrne Tembl. Monnas cpasb. Kpurepuii o6pazosanus nonnoii cessu. HenachbliaeMocTs cBsizu.
Kpucrauinyeckoe cocTosHIE HOHHBIX cociuHeHii. HenanpasiseMocTs cBs3H. DHeprus cBs3H.
Mexmonekyisiptbie cBasu. Bogopo/iHas cBsi3b. BausHue BogopoaHoii ¢BsI3M Ha CBOICTBA BEIECTB.
Honopro-akuenTopHas cs3b. JloHop, akuenrop. CiyuaH MosBICHHS BHYTPUMOJICKY/IAPHOH, BOMOPO/HOI H
TIOHOPHO-aKLENTOPHON cBs13M. OpHEeHTalHOHHOE, HHAYKIIMOHHOE H JINCTIEPCHOE B3aMMO/IeHCTBHE,

Pazjien 4. Tlepuonnueckuii 3axoH u [Tepuoinueckas cucteMa

Tema 1 OTKpEITHE IEPHOMIECKOTO 3aKOHA U pa3pabOTKa NEPHOJINIECKOH CHCTEMBI 3IEMEHTOB
Copepixanue Tembl. Tpu stana paGotsl .M. Men/ieneeBa B 06/1acT CHCTEMATHKH XMMHUECKHX JIEMCHTOB.
DopmyIHPOBKa IEPHOJIHIECKOTO 3aKkoHa. Co3faHHe IepPHOAMYCCKOH CHCTEMBI JNeMeHToR. Jlornueckue
BLIBOJIBLI H3 TIEPHOJIMYECKOrO 3aKOHA H NEPHOINYECKOH CHCTEMBI diieMeHToR. CoBpeMeHHas (popMyJIHpoBKa
TMEPHOAHYECKOTO 3aKoHa. CTPYKTYpa COBpeMeHHOI TTepHOJHIECKOH CHCTEMBI YICMEHTOB.
KopoTionepHoiHbii W JUIMHHONEPHOAHBIH BApHAHTBI epHoiuecKoii cucremsl. Tepuoa. Tpynna. [lenenne
IPYINbl HA OArPYIIbl. THIIHYCCKHE SNIEMEHTBI, TIOJIHBIC EKTPOHHbIE AHATIOTH. §-, p-, d-, f- 3JICMCHTBI.
BIIYTPEI-IHHH H BTOpHYHasA NEPHOMHYHOCTE,

Tema 2 3aK0HOMEPHOCTH H3MCHCHHS OCHOBHBIX XapaKTCPHCTHK aTOMOB

ConepikaHie TeMBI. 3aKOHOMEPHOCTH M3MEHEHHA OCHOBHBIX XapaKTECPHCTHK aTOMOB 110 TepHoIaM 1
rpynnam. Pajiuycbl aToMOB, 3HEPrus HOHH3ALIHH, CPOACTBO K 3IEKTPOHY, 2IEKTPOOTPHIETEIILHOCTD:
H3MCHCHHS 9THX XapaKTePUCTHK [0 IIepHOIaM M TpyTnaM. 3aKOHOMEPHOCTH H3MECHCHHS BAIGHTHOCTH,
OKHCJIMTEJIbHO-BOCCTAHOBHTENBHBIX CBOMCTB 3JIEMEHTOB M CBOHCTE OJJHOTHIHLIX COCHHEHMIA. 3aKoH Mo3nu.
[opTBepxKACHHE MPABHIILHOCTH TIEPHOAMYCCKOH CHCTEMBI 3/1eMeHTOB. TIpe/ickasanne CyecTBOBAHHS HOBBIX
JJIEMEHTOB.



Paznen 5. CTpoeHHe KOMIUIEKCHBIX COEIMHEHHH

Tema 1 CTpyKTypa KOMILUICKCHBIX COCAMHCHHH

Cozepxanye TeMbl. OCHOBHBIE MOJIOKEHHA KOOPAHHALIMOHHOMN TEOPHH: LIEHTPANBHBII ATOM M JIMTAHAb],
BHCILIHSA H BHYTPEHHSA cepa, KOOPHHAIMOHHOE YHCIIO, 3apsil KOMIUIEKC006pa3oBaTeNs H KOMILIEKCHOIO
noHa. HoMeHknaTypa KoMIUIeKcoB. XHMHYeECKas CBA3b B KOMIITIEKCAX.

Tema 2 KOMIUICKCHBIC COCHMHEHHS C TTO3HUHI METOJa BAJICHTHBIX CBA3CH

Conepixanue Tembl. Ctpoctnic KC ¢ nosuuuii MBC. TuGpuiusauus op6uTaneii LeHTpaIsHOro aToMa MpH
06pa3oBaHN OKTa3APHYECKHX, TETPAd/IPHUECKUX H KBAJPATHOIO KoMILlekca. [TpeaicTaBnenne o TeopHu nos
JIMraHI0B. DHEPTeTHYECKHE AHATPAMMBI /ISl IeKcaaMMHHKoGanbTa (3) 1 rekcadTopokobansrara (3).
CpaBHCHHE BO3MOKHOCTEH METO/1a BAJIGHTHBIX CBSA3CH, TEOPHN KPHCTAIUIMYECKOTO MO X TEOPHH OIS
JIMTaHj10B B OIIMCAHHH KOMIUICKCOB.,

Tema 3 XapakTepHCTHKA YCTOHYMBOCTH KOMILIEKCHBIX COGIHHEHUIT

Conepikanne Tembl. KoHCTaHTa YCTOHYHBOCTH KOMIUIEKCHBIX COC/IMHCHUI-BaKHEHILIAs XapaKTepUCTHKA
KOMIUICKCOB. Peakiiy ¢ KoMMIeKcamu.

Paznien 6. Hauana XxuMH4ecKOH TEPMOAMHAMHKH

Tema 1 OcHOBHEIE TOTOKECHUA XUMHUYCCKOH TCPMOIHHAMHKH

Conepianne Tembl, OCHOBHbIE IIOHATHS XMMHYECKOH TEPMOIMHAMHKH: CHCTEMA, TTapaMeTPhl COCTOSHHUS,
paboTa, 2Hepris, TeMIoTa. BHYTPEHHSA SHEPTHA, M €€ H3MEHEHHE NPH XHMHYECKHX TIpeBpaiicHusX. [Tepoe
HA4aJIo TEPMOAMHAMHKH. DHTANBIHS 00pa30BaHUd XHMHUYECKUX coeiMHeHHH. CTaHIapTHOE CoCTOSHHUE.
CranpapTasie sHTaIbIMKM 06pasoBanus. Tennosbie 3QGEKTs XUMUYECKHnX peakimii. TepMOXHMHYCCKHE
pacyeThl, OCHOBaHHbIC Ha 3axoHe ['ecca. BTopoii 3akon TepMoguHaMiKH. DHTPONHA. 3aBUCHMOCTE DHTPONHK
ot Temneparypbi. CTaHAAPTHAS SHTPONHA. U3MCHCHHE SHTPOTIMH NIPH XUMHYECKHX PEaKLMsX. DHCPIHS
I'n66ca u sueprus lenbmronbia. Kpurepuii caMonpoH3BoIbHOTO NpoTeKalts npoleccoB. Kuneruka n
MEXaHH3M XHMHYECKHX peakLui

Pa3znen 7. Kuneruka 1 MexaHH3M XHMHYECKHX peakLHii

Tema 1 TlonaTHE CKOPOCTH XHMHUYCCKHX PeaKLMi

Cojepaarue TeMbl. CKOPOCTh XHMHYECKOH PEaKIIHH, €¢ 3aBHCHMOCTb OT [IPHPO/IBI H KOHLCHTPALUH
peareHToB, Temueparypsl. [lopsaok u MonekynspHocTh peakinu. KoHCTaHTa CKOPOCTH, €€ 3aBHCHMOCTh OT
TCMIICPATYpbl.

Tema 2 CynHocTh TOMOI€HHOT'O M IeTepOreHHOro Kataiuia

Conepxanne TeMbl. 'oMorenHbiii 1 reteporeHHbli KaTaans. Bo3HHKHOBEHHE XHMHYECKOTO PaBHOBECHS.
O6partumbic 1 HeoOpaTHMble XMMHYECKHE PeaKIMH.

Tema 3 CocTosiHHE XHMHYECKOI O PaBHOBECHHA. q)aKTopbl. BIIHAIOLIHE HA paAaBHOBECHBIEC CHCTEMBI
Copeprxanne TeMbl. BinsiHue BHEIUHEX (DAKTOPOB Ha paBHOBecHe. OCHOBHEBIC MONOKEHHS NPHHLIHIa JTe-
[larense

Pazpen 8. PactBOph!

Tema | Knaccudmxanmus pactsopos

Cozeprxanne TeMbl. PacTBopsI JKHIKKHE (BOJHBIC H HEBOJIHBIC), TBEP/bIC K ra3oo0pasHbie. CrocoOk!
BBIPAXCHHA KOHIICHTPALIMH PaCTBOPOB: MACCOBas JI0Jisl, MOJIIPHOCTb, HOPMaJTLHOCTh, MOJISUIBHOCTD.
PactBopHMOCTB. DaKTOPbL, BIMAIONIHE HA PACTBOPHMOCTh. KOIMraTHBHBIE CBOHCTBA PACTBOPOB He
INEKTPOIHTOB H JMACKTPONHTOB. 3akoHel Payns u Bant Fodda st pacTBOpoB He 271€KTPOIMTOB H
3J1eKTposinTOB. H3oTonnueckuii KosppuuueHt.

Tema 2 PacTBOpPBI HEXICKTPOJIUTA H JICKTPOJIUTA

Conepxanne TemMbl. DaeKTponuTHYecKas Auccomais. CHIbHBIC H ciabble >neKTpoiuTbl. CTencHb 1
KOHCTaHTa IUCCONHALMH. DAKTOPEI, BIMAIOLIKE HA CTENEHD YIEKTPOIHTHYeCKoll nuccommamuu. Kaxymascs
CTCHCHD IHCCOLHALIHHN CHITBHBIX HJICKTPOHTOB. JlHccolumnanus ciabbiX 2JIEKTPOJIMTOB. 3aK0H pa3BeCHHS!
OcTBannia.

Tema 3 Boja kak pacTBOpHTeNDL

Copepxanue TeMel. Bojia kak Ba)kHEHILHI pacTBopuTelib. KoHcTanTa auccoranyim Boast. Monnoe
npousBejenne BoJbl. BogopoaHplil nokasareins.

Tema 4 Tuaponns conei

Cozepaxanue Tembl. ['maponus coneii. Koncranta papHoBecns peakiii rufiponusa. MakTopsl, BIMSIOIME HA
paBHOBeCHE peakLiMii ripoimza.

Tema 5 [Npoun3Besienre pacTBOPHMOCTH

Conepxanue tembl. [Ipon3BeIcHHE PaCTBOPUMOCTH IUIOXO PACTBOPHMBIX CHIIBHBIX HJICKTPOIUTOB. Y CIOBUS
OCaXAEHHUS U PaCTBOPEHHSA OCa/IKOB.

Paznien 9. DirekTpoXxHMHUECKHE CBOICTBA PacTBOPOB
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Tema 1 BosuukHoBeHHE ABOHHOTO 2JEKTPHYECKOT'O CIIOS

Conepxanne Tembl. [TonaTHE O ABOHHOM 2/IEKTPHYCCKOM ClO€. DJICKTPOJHBII TTOTEHIMAIN. CranpaprHblii
2NEKTPOIHbIH noTeniual. Psx nanpssxennii. Ypasnenne Heprera. DCKTpOXHMUYCCKHE HCTOYHHKH SHEPTHH.
DneKTpoIIns.

Tema 2 Xumudeckue HCTOYHHKH TOKA

Cojepxanne teMel. Dopmyna Heprcra. Teopus raibBaHHHECKHX MEMEHTOBE. AKKYMYJIATOPSL.

Tema 3 BnexTponus

Copepikanne TeMbl. [Topsa10k pa3spsia HOHOB Ha KaTOJIE M aHOJIe. 3aKOHbI 3EKTPOIIH3A.

Tema 4 Koppo3zns Mcramios

Conepianne Tembl. XapaKkTepHCTHKA ICKTPOX HMUUECKOH KOPPO3HH. MakTopbl, BIAUSIONINE Ha Mpolecc
KOppOo3HH.

Pasgen 10. CpoiicTBa XHMHYECKHX 3/IEMEHTOB

Tema 1 Ilocie0BaTe/IbHOCTE U3YYEHHS CBOHCTB XUMHUCCKHX JIEMEHTOB

Conepxanne TeMbl. XUMHUYCECKHE CBOICTBA KOHKPETHOTO JIEMEHTA MITH IPYIIIB 2JIEMEHTOR npeaiaraeTes
obcyxaath 110 ¢quHOMY niany. ITonojxkenne B epHoaHYECKOii cHCTEME, pacnpocTpaHeHHOCThL M (POPMBI
HaxoxaeHH: B npupoje. Cneunduka CBONCTB 2JIEMEHTa H €ro COCIMHCHHIA.

Tema 2 Bogopoa, kuciopoj

Cogepxanne TeMbl. Bogopon B npupoze. M30Tombl Bofopoa. BancHTHbIC BO3MOKHOCTH aToMa 1
XapaKkTEpHbIC CTENEHH OKHCNCHHA. Monekyna H2. IMonyuenune Bogoposa. Du3nueckue U XUMHUECKHE
CBOiicTBa npocToro BewecTsa. PacTBopenue Bogopoaa B Merawiax. [Tonytenue u coiicTsa THAPUIOB.
Bopopoauas cBssb, npuunHb ee 00pazoBanus. BiusHue BoJopoaHoil CBA3H Ha CBOICTBA COENMHEHHI.
[Tonosxenne B nepronnueckoii cucreme. Kucnopoa B npupoze. Monekyaa 02. ITapamarseTnsm KHCJIOpoJa.
Honyuenne kucnoposa. dU3HYECKIE i XHMUYECKHE CBOTICTBA MPOCTOTO BELCCTBA. AJNIOTpOIHS KHCTOpOa,
030H. B3aumoneiicTBre kHCoposia ¢ NpocTeIMH BetecTamu. [loayuenne u cBoifcTBa oKCHIOB, HEPOKCH/IOB
H Haxnepokcnnos. H202 kak okuc/UTe b H KaK BOCCTAHOBHTENE. [IpuMeHeH e nepokcHaa BOJIOpOJIa.
Paznen 11. Oco0eHHOCTH XHMHH 2lIEMEHTOB — HEMETAIUIOB

Tema 1 Bnementst VII-A rpynisl (rajoressi)

Cozepikarue TemMbl. OBIIas XapakTePHCTHKA HJIEMEHTOB IPyNibl. CTPOEHHE 2EKTPOHHBIX 060JI0UEK.
BaneHTHbIC BO3MOMKHOCTH aTOMOB M XapakTepHbIC CTENCHN okicaenns. [IpocTeie BelecTsa.
B3almoaeHCTBHE rajloreHOB ¢ POCTHIMH BENECTBAMH. PeakLinu rajioreHoB ¢ BakHeHIIHMHA pearcHTamH.
[Tonyuenue n cBOMCTBA raloreHOBOIOPO/IOB U raloreHua0B MeTalioB. CBolcTBa KHCIIOPOIcoAePIKaILHX
COCJAMHEHHH raNoreHOB: OKCH/Ibl, KHCIIOThI, COMH. OKHCTHTEBHO-BOCCTAHOBHTEILHBIC PEaKLUH FANOTeHOB 1
UX COC/IMHEHHH B BOJHBIX pacTBOpax.

Tema 2 Dnements! VI- rpynnst (XaJbkoreHs!)

Cogepxanue Tembl. OGuias xapakTepucTuka rpynmnbl. CTpoeHHe 3/1eKTPOHHBIX 060I0UYeK aToMOB. BaneHTHbe
BO3MOKHOCTH aTOMOB M XapaKTCpPHBIC CTCIICHH OKHC/ICHHS. B3auMoielicTBHe XaIbKOICHOB ¢ IPOCTHIMH
BCIICCTBAMH H PCAKLIHH C BAKHEHIIUMH peareHTaMH. MeTo/ibl NIoJIy4eHHUS] 1 XUMHYECKHE CROICTBA
XaJlbKOreHOBOIOPOJIOB. XapaKTePHUCTHKA XaIbKOTCHHIOB MeTa/UTOB. [lonyucHue 1 cBoiicTBa
KHCIIOPOACO/IEPIKAIINX COSAMHEHH XaNnbKOT€HOB: OKCHJIBI, KHCIIOTBI, COJH. .

Tema 3 DnemeHThl Y-A rpyrinbl

Conepaxanue Tembl. OBwas xapakTepucThka rpynibl. CTpoeHue 3MeKTPOHHBIX o6omoYek. B3aumoneiicTane
JIEMEHTOB Y-A TPYIIIBI ¢ IPOCTHIMH BEWIECTBAMH W BaskHeHmiMu peareuramu. [Tonyuenue 1 csoiicTsa
KHCI0POACOAEPIKALINX COSIMHEHHE: OKCH/IBI, KHCIIOTHI H CONM. ["anorenusl. O6Ias xapakTepuCTHKA,
(opmbi 1 crpoerne Monekyi. Cynabduab. Dopmel 1 cTpoenme Moneky:. [loaydeHHe 1 XHMHYECKHE
cBoicTBa. OKHCIIMTEIPHO-BOCCTAHOBHTEBHBIC PEAKLMH B PACTBOPAX.

Tema 4 Dnementsl IV-A rpymnmnsi

Conepxanne TeMbl. OLias xapakTepucTuka rpynmbl. OcoGeHHOCTH CTPOSHHS HIEKTPOHHBIX 060JI0UEK
aromoB. [TpocTele BelwecTsa, HX B3aHMOJIEHCTBHE C JIPYTUMH YIEMEHTAMH H BaXKHEMITUMH X UMIYECKHMH
pearcHTamu. Heopranuyeckas xumus yriaeposa. Ilosyuenue u csoiicTsa OMHapHBIX COCAMHCHHI YIiIepoa H
kpemuus. ITosyuenne u cBoicTBa KHCIOPOACOACPKALLINX COC/IHHEHUH YIiIepoia 1 KpeMHHs

Tema 5 Dnementst [11-A rpynmer

Copepxane TeMbl. O61asn XapakTepHeTHKa IeMEHTOB. VX pusmueckye u XUMHYECKHE CBOHCTRA.

Tema 6 XapakrepucTHKa OKHCITHTEIbHO-BOCCTAHOBUTEILHBIX CBOHCTB COCIMHEHHIA raloreHoB

Coneprkanne TeMbl. XMMHYECKHE CBOHCTBA KHCIOPOJOCOACPIKALIMX COCTUHEHHIE FaIOTeHOB B BHICIICH
CTEINICHH OKHCIIEHHS LIEHTPaJIbHOTO aToMa.

Tema 7 XapakrepHCTHKA OKHCIIHTEIBHO-BOCCTAHOBHTEIIBHBIX CBOMCTB COCIMHEHHIH Cephl H CC aHAIOTOB
Conepixanne TeMbl. XUMHYECKHE CBOHCTBA KHCIopoAocoiepiKallluX CoeHHCHHH CEpbl H €¢ aHAJIOTOB.



Tema 8 XapakTepHcTHKa OKHCIIMTENILHO-BOCCTAHOBHTEIbHBIX CBOICTB COEIMHEHMIT a30Ta M €ro aHAJIOrOB
Copnepikanue TeMbl. XHMHUCCKHE CBOMCTBA KHCIOPOI0CO/IEPIKANTHX COCAMHCHHIT A30Ta M €I AHANIOrOB.
Tema 9 HUneprhbie rasul

Conepxanne Tembl. XapakTepucTHKa GPHIHUECKHX W XHMHYECKUX CBOHCTB HHEPTHBIX Ta30B.

Pasgen 12. OcoGeHHOCTH XHMHH IEMEHTOB-METa/LIOB

Tema 1 OGmas xapakTepHCTHKA NEPEXOAHBIX HTEMEHTOB

Copepikanue Tembl. OcoGeHHOCTH CTpOcHHs aTOMOB d- 1 f- aneMenTOB. Op6HTAlBHbIE pamMychl, IHEprHH
HOHH3aLMH, CPOLCTBO K HICKTPoHY. MHoroobpaszue crenenei okuchienus. OQIHYKA OT 3JIEMEHTOB IIABHbIX
TOATPYNIT. BhICOKNE CTENCHN OKMCIEHHS H MOJIEKYJISPHBIC coeAHHeHHs. HU3KHe CTeneHn OKHCICHHS 1
COCAMHECHHS [IEPEMEHHOrO COCTaBa. MeTannuyeckoe cocTosHue NpocThix BemiecTs. CXOACTBO M PA3IHYHS
DJIEMCHTOB MEPBOTO, BTOPOIO H TPETHEr0 NepexoAHbIX psiaoB. JlanTaHouaHoe ckaTue. [ToBhILeHHOE
CXOACTBO JIEMEHTOB - SJICKTPOHHBIX aHAJIONOB BTOPOI0 U TpeThero psanoB. Cogepkanme B IPHPOJIE.
[onyuexne MeTa/LI0B U3 py1. METaNTypris YepHBIX M BETHBIX MCTA/LIOB. METO/Ibl OYHCTKH MCTAJIJIOB:
30HHas IU1aBKa, JIeKTpopahMHUPOBaHHE JUCTHIUIALMSA B BaAKyyMe.

Tema 2 INMoarpynna xpoma

Cozepxanne TeMbl. OBuias XapaKTepHCTHKA MIeMEHTOB. CTPOCHHE aTOMOB, BO3MOYKHBIE CTENeHH OKHCIICHHS
B coenHeHusx. Haubosee xapakrepusie crenenn okucnenus: Cr (I11), Mo (VI),

[IpocThie BemecTna: pU3HUCCKHE H XHMHYCCKHE CBOMCTBa. Tyromnaskocts MonubaeHa 1 BOIb(pama.
[IpuMeHenre B cielMalibHbIX crtaBax. X pOMHPOBAHHE METAILIOB.

Baxkneiinme 6MHapHBIC XUMHUECKHE COC/IMHEHHSA: OKCHIbI, FAIONCHUIbl, XATbKOTCHH/IbI. 3aBHCHMOCTD
CBOMCTB OT CTeNeHH OKHC/IeHHs. XPOMOBas KHCIOTA, XPOMAThl H IMXpoMaThl. KOMILICKCHBIE COeIMHENNS.
AKBa- H THApOKcoKammnekcsl. MHorooGpasue kommiexcos xpoma (I11).

Tema 3 IMoarpynna maprasia

Copepixanne tembl. O61as XapaKTEPUCTHKA 2IEMEHTOB, CTPOCHHE ATOMOB. Mmoroobpasue crericHei
oxucienus. [Ipocteie BenlecTBa: pU3HUICCKHE U XHMHUYECKHe cBolicTpa. [IpuMenenue. Baxueiinie OHHApHbIC
XUMHUECKHE COCAMHEHHSA: OKCH/IbI, FaJIOTeHH/IbI, XalbKOreHH bl XHMHS BO/IHbIX pacTBOpPoB. Maprauuesas
KHCI0Ta. OKHCTHTENBHBIC CBOHCTBA NCPMAaHTaHATHOTO HOHA.

Tema 4 JKeneso, kobalbT, HHKEb

Coaeprxanue TeMbl. Ob1as XapakTepHCTHKA 2ICMEHTOB. CTPOCHHE aTOMOB, BO3MOKHBIE CTENEHH OKHC/ICHUS
B coeiHenusix. [Ipocreie BenecTna: Gusnyeckue H XMMHUUecKHe cBoicTBA. Porb JKeliesa 1 ero CIUIaBoB B
ucTopuu uBHIH3alMH. CoBpeMEHHBIE IPUMEHEHHS MeTaimoB. Baxueiiume GunapHbie XHMHUCCKHEe
cocanHeHms: OKCHAbL, FAlOTEHHBI, XanbKOTeHHIbL. XHMHA BOJHBIX pacTBOPOB. KOMIIEKCHBIC COEMHENH.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

Tema 5 Menb, cepebpo, 30m0T0

Coneprxanue Tembl. OB1Ias XapakTepHcTHKa seMedToB. CTpOEHHE aTOMOB, BO3MOYKHBIC CTENEHH OKHCIICHHMS
B cocauHeHHsX. Cnenngpuka oH03apsAHBIX HOHOB ¢ KoHpUrypauueii (d10). IpocTsie BewiecTsa:
(usnueckne n xummudeckue cpoiictea. CaMoposiHbIe MeTaibl. Bakueiine GHHAPHbIE XMMHYECKHe
COCAMHEHHSA: OKCH/IBI, FAJIOTCHUIBI, XalbKOI'€HHbl. XHMHSl BOJHBIX PACTBOPOB. OKHCIMTEILHO-
BoccTaHoBHTeNbHbIe cBoiicTBa Cu (T) 1 Cu (I1), Au (1) n Au (III). KoMniekcHbie coenHenus..

Tema 6 IMoarpynna uunka

Copnepranne rembl. O01ias XapakTepucTHKa 2ieMeHTOB. CTPOSHHE aTOMOB, BO3MOXHEIE CTEHCHH OKHCIICHHS
B cocauHeHuAX. OcobernocTn coennuchuii prytH (I). TipocTeie Bemectpa: GUINUCCKHE H XHMHYECKHE
CBOMCTBA. YHHKa/IbHbIC CBOHCTBA MeTalTHueckol pryt. [IpuMenenne. Baxueiimme OGHHAPHBIC XUMHYECKHE
COCIMHCHHSA: OKCHJIBI, TANIOTCHU/IBI, XaIbKOTEHHIbl. XMMHS BOJHBIX PACTBOPOB.

Tema 7 [loarpynma ckangus

Cojepianne rembl. OBLIask XapaKTEPHCTHKA 1EMEHTOB. XapakTepUCTHKH HX (PH3HYECKHX H XMMUYCCKHX
CBOHCTB.

Tema 8 Tloarpynna Tutana

Conepxanue Tembl. O6LIas XapaKTePHCTHKA HIEMCHTOB, HX (H3HYECKHE H XHMUUCCKHE CBOIICTBA.

Tema 9 Tloarpynna Banajaus

Conepxxanne tembl O0LIas XapaKTePHCTHKA SMEMEHTOB, HX (PH3HYCCKHE U XHMHYCCKHE CBOMCTBA.

Tema 10 IlnaTuHOBEIC MeTAILIBI CEMEHCTBA PYTEHHA

Coneprkanune TeMbl. O0WAs XapaKTePUCTHKA TEMEHTOB, HX (PU3MYECKHE U XMMHYECKHE CBOHCTBA,

Tema 11 InaTHHOBBIE METAILIBI CEMEHCTBA OCMHS

Copaepxanne Tembl. O6LIasn XapakTepHCTHKA HIEMEHTOB, HX (PU3HYECKHE U XHMHYECKHE CBOMCTBA.

Tema 12 s-31eMeHTBI TIEPBOH TPYIILI
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Couneprxanue Tembl. CTpoeHHe d1eKTPOHHON 000I0UKH S-3/1eMEHTOB. XapakTepHCTHKA XHMHYECKHX CBOHCTB
$-3JIEMEHTOR [MePBOii rpyIIEl.

Tema 13 s-DnemMeHTB! BTOPOI IpyIIIisl

CoJiepxcannie TeMbl. CTPOEHHE DIIEKTPOHHBIX 0G0IOYEK $-3ICMCHTOB BTOPOH Ipynmbl. XapakTepucTHKa
XHMHYECKUX CBOHCTB S-2JIGMEHTOB H HX COEJHHEHHH.

Paszznen 13. Merojibl HeclieJOBaHHA XHMHUYECKHX COCANHEHH

Tema 1 XuMHUeCcKHE METOABI HCCIICHOBAHUA XMMHUYCCKHX COCTUHCHMUI

Conepkanue TemMbl. [IpHMEHEHHE XHMHUYECKHX METOJ0B JUIS ONPE/IENeH s COCTaBa XHMHUUYCCKUX COeIMHeHHA,
Tema 2 IlpumMenenne Gpu3nUECKHX METOIOB MCCIIEI0BAHMS

Coaepaxanne TeMbl. Oco6eHHOCTb 1 crienpuKa (PUINIECKUX METOOB HCCIIE/I0BAHMS! CTPYKTYpbI
XHMHHCCKHX COSIHHEHMIA.

Tema 3 CriekTpanmbHble METOBI HCCIIEAOBAHMSI

Coaepkanne TeMbl. OCOGEHHOCTh CMEKTPATBHEIX METOA0B HCCIEI0BAHNA XHMHYCCKHX COCTMHCHHIA,

Conep:ranue 1ad0paTOpPHBIX 3aHSITHI M0 JUCHHIIHHE

Pazuen 1. Beenenue. OcHOBHbIE MOHATHS H 3aKOHBI XUMHH

Tema | 3akoHbI CTeXHOMETpPHH

Copnepixanue JabopaTopHoii paboThl. Onpe/ieIeHHe XHMHYECKOT0 SKBHBAJIEHTA ABYXBAJICHTHOIO
MeTaia.

Pasnen 2. CtpoeHue aroMma.

Tema | DxenepuMeHTaIbHbBIE 1I0KA3aTeNLCTBA CIOYKHON CTPYKTYPbI aTOMA

Conepixatine nabopatopHoli paboTel. OKHCIHTENLHO-BOCCTAHOBUTEbHBIE IPOLIECChI B XUMUH H
XHMHYECKOT0 TEXHOJIOTHH.

Pasnen 3. Xumuueckas cBs3b.

Tema 1 KoBasneHTHas CBA3b ¢ NO3MIMI METO/1a MOJIEKYIISIPHBIX opOHTaNeil

Cozeprxanne nadopatopHoii paboThl. XHMHYECKHE CBOMCTBA COEMHEHHH, OTHOCALMXCH K
Pa3HYHBIM KJIaCCaM COeAMHEHHIl.

Tema 2 XapakrepucTika HOHHOI CBA3H M 0COGEHHOCTH AONONHUTENLHBIX BUIOB CBA3H
Copepianue s1abopaTopHoii paboTsl. ITpuroTosienne pacTBOPOB 3a1aHHBIX KOHIICHTPALIHMiA.
Paznen 4. [lepuoaudeckuii 3akoH U MepUOAHYECKas CUCTEMA.

Tema 1 3aKOHOMEPHOCTH M3MEHEHMSI OCHOBHBIX XapaKTEPUCTUK aTOMOB

Conepxatue 1abopaTopHoii paboThl. BinsiHuie pasmMepoB aTOMOB, BETHUMHBI SHEPIUH HOHU3ALMU HA
XHMHMYECKHE CBOHCTBA COeIMHEHHH.

Pazpen 5. Ctpoenne KOMIUIEKCHBIX COSIUHEHHMI.

Tema 1 Komnnekcuble coeJMHEHUS € MO3HIMIA METO/Ia BAIGHTHBIX CBA3EH

Conepxanue naGopatopHoii paboTsl. M3yueHue cTpYKTYphl KOMITUIEKCHBIX COSAHHEHHIA.
XumHyecKkue peakiMu ¢ KOMIUIEKCAMH.

Pasnen 6. Hawano xumu4eckoil TepMOAMHAMHKH.

Tema 1 OcHoBHble NONOKEHHS XUMHUYECKOH TEPMOJAHHAMMKH

Conepranne nabopaTopHoii paboTsl. Onpe/ienienne TenmoBEX PPEKTOB XUMIUECKUX PEaKIHii.
Paznen 7. KuHeTHKa H MeXaHM3M XMMHYECKOH peakiiuH.

Tema 1 [lonsiTHe cKOPOCTH XUMHYECKHX peaKLiii

Conepxanue nabopaTopHoii paboThl. Onpe/iesieHne CKOPOCTH XUMUYECKHX NpolieccoB. UsyueHue
(paxTOpOB, BIHAIOLINE HA CKOPOCTh PEAKIHIA.

Paznen 8. PactBopsl.

Tema | PacTBOpBI HEJIGKTPOJIHTA M DIEKTPOJIHTA

Cozepaanue naboparoproit pabotsl. Onpenenenne pH pacTBOpoB 3/1€KTPOTHTOB.

Tema 2 T'upponus coneii.

Cozepaxanue 1abopatopHoii pabothl. M3yueHne GakTOpPOB, BIMIOIMX Ha NPOLIECE IHAPOIH3a
coJiei.

Pazgen 9. DnekrpoxumMuyeckue cBOHCTBA PacTBOPOB.

Tema 1 Dnexrponus
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Conepixanue siabopaTopHoii paboTsl. Mcenenopanne nporeccos, NpOTEKAIOMKUX Ha aHOJaX |
KaToax MpH 3JIEKTPOIN3e BOJHBIX PACTBOPOB XUMHYECKHX COEIMHEHMIA.

Tema 2 Koppo3sus Metamios

Conepaxanue naboparopHoii paborsl. Usyuenue npoleccos MEKTPOXUMUYECKOH KOPpO3HH
METaJIJIOB.

Pazpen 10. CpolicTBa XUMMYECKHX IIEMEHTOB.

Tema 1 Bonopon, kucnopon

Conepxxanue nabopatophoii paGoThl. M3yueHne XUMHUYECKHX CBOHCTB COeMHEHHUI BoJOpO/a U
KHCJIOpOJa.

Paspien 11. OcobeHHOCTH XHMHH 2J1eMEHTOB-HEMETANI0B

Tema | Dnementol VII-A rpynmnsi (rajoreHsi)

Copepxanue nabopaTopHoi pabotbl. XUMUYECKHEe CBONCTBA ralloreHoB U HX COCIMHEeHUH.
Tema 2 XapaktepHcTnka OKMCIUTENBHO-BOCCTAHOBHTEIBHBIX CBOWCTB COEJIMHEHHI cephl H ee
aHaJIOroB

Conepikanne a6opaTopHbiii paGoThl. M3ydcHHE OKMCIIHTENbHO-BOCCTAHOBUTEILHBIX CBOMCTE
COEJHMHEHHUH cepbl.

Tema 3 XapakTepucTika OKHCIIHTENIbHO-BOCCTAHOBUTEILHBIX CBONHCTB COCIMHEHHI a30Ta U ee
aHaJIoroB

Cozneprkanne naGopatopHoii paboTsl. M3yueHHe OKHCITHTEIBHO-BOCCTAHOBUTEIBHBIX CBOHCTR
COE/IMHEHHI a30Ta.

Paznen 12. OcoBGeHHOCTH XUMHHM TEMEHTOB-METALIOB

Tema 1 INoarpynna xpoma

Coneprxanue 1abopaTopHoii paGoThl. YyacThe coeMHEHMIT XPOMa B OKHCITHTETBHO-
BOCCTAHOBHTENIBHBIX NPOIIECCaXx.

Tewma 2 Tloarpynna maprauua

Conepranue naboparopHoii pabotsl. CoeJMHEHHs MapraHia Kak akTHBHbIE OKMCITUTEIH.
Tema 3 XKeneso, kobanbT, HUKED.

Coneprkanue nabopatopHoii paboTel. CBoliCTBa CoeMHEHNMI KeTe3a (1L, IIT), xo6ansTa(Il) 1
Hukemns(II).

Tema 4 Iogrpynna uuaka

Conepxanue naboparopHoii paGoTsl. M3yuenue aMmOTEpHBIX CBOICTB coeHHeHHIA MOATPYIIIbI
LMHKa.

Tema 5 [Noarpynna turana

Copneprkanne nabopaTopHoit paboTsl. OcOBGEHHOCTH COCTUHEHHIA TIOATPYNILI TATAHA B ABYX M
YEThIpPEX BAJIEHTHBIX COCTOSHHUAX.

Pasznen 13. MeTtobl HccieOBaHIS XHMUYECKHX NIPOLIECCOB

Tema 1 CriexTpanbHbie METO/Ibl HCCIIEOBAHUS

Conepaxanne naboparoproii paGotsr. [Toryyenue UK-criektpor HEOPTaHHYECKHX COCAHHEHUI K
M3YYEHHUE HX CTPYKTYPBL

5. OHEHOYHBIE CPEJICTBA JJIsl TEKYIIETO KOHTPO.151 YCIIEBAEMOCTH,
MPOMEKYTOUYHOMN ATTECTALIAM IO UTOTAM OCBOEHUS JAUCIHUTIIUHBI
U YHEBHO-METOAWYECKOE OBECHIEYEHUE CAMOCTOSTEJIBHOM PABOTBI
CTYIAEHTOB

5.1. Texymmii KOHTPOJIL yCNEBAEMOCTH
I cemectp
Peiumune-xonmpone Nel

1. OnpenenuTs YnUcno SKBUBAIEHTOB COJH, obpazoBaBuielics nmpu B3aumoneiicteuu 300 mn 03 M
pactopa HCI ¢ 300 mn 0,3 M pactopa Ca(OH)s.
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2. Paccuurarh ckonbko MIUTHIMTPOB 92%-Ho# HEOBXOIUMO B3SITE npu npurotoBieHun 300 mi
0,5 H. pacTBOpa CepHOM KHCIOTHL.

3. OnpeiennThb, BO3MOXKHO JIH CIIEAYIOAs OKUCIUTENBHO-BOCCTAHOBHTEbHAS peaxus:

H2S0s + I + H>O = Eciim peakius uaeT, To Hanucath ee ypaBHeHue.

4. lpu cvenmsanuu 150 Mi 0,1 M pactBopa cymsgata mapranua (I1) ¢ 150 mn KBrO B mienousoii
cpefie obpasoBbiBaeTcs okcua Mapradua (IV). Onpenenutsb HOpMallbHYIO KOHUEHTpALUIO PACTBOpa
KBrO, uuciio sxBHBaTeHTOB Kaxaoro mposykTa peaxunn. Hanucats YpaBHEHHE peaKiuu.

5. Onpenenuts YMCIO IKBUBATIEHTOB THAPOKCHAA, colepkaiuxcs B 250 M 0,2 M pacTBopa
THAPOKCHIA Kanblius. Onpegenuts, ckonbko mn 0,2 M pactsopa HCI notpeGyercst mis
HEHTpaJIM3aLuy THAPOKCHAA Kaublius?

6. Paccuntath, ckonbko Ml 36%-HOit a30THOI KHC/IOTE HEOBXOAUMO BISTh s TIPUTOTOBIICHHS
360 mi1 0,6 M pacTBOpa a30THOH KHMCIJIOTBI.

7. OnpenieniTh, BO3MOXKHA JIH CIIE/yIOLIas OKHCITHTENbHO-BOCCTAHOBUTEBHAS PeaKLIHs:

SOz + SeO: + H20 = Eciiu peakuust HaeT, HaMcaTh ee ypaBHEHHeE.

8. Ckosnbko Mt 0,5 u pactBopa K2Cr207 nonano6urca ans nomygenust 1300 ma xnopa (npu T=20 °C
1 P=752 MM. pT. CT. ) pu peaxuuu ¢ KOHUEHTPHPOBAHHOM CONIHOM KHCA0TOH? CKOJIBKO
SKBUBAJICHTOB COJIM XpoMa monyuures? HanucaTh ypaBHEHHS peakium.

Petimune-roumpons No 2

1. Hanucats snektponnyto popmyny nona Pb*'. VeToiunBe! i coeiuenns ¢ 1aHHOMH CTeNnenbio
okucnenua? [Nogemy?

2. Ilpefickasath BaneHTHbIC BO3MOXKHOCTH atoMa Ni. ONpeneinnTs BaieHTHbIe JIEKTPOHBI H
HarmucaTh AN HUX 3HA4YEHHs YeThIpeX KBAHTOBBIX YHCEll.

3. Onpenenuth TAN rUOGpUAN3ALIH B MOJIeKyIIe . M306pa3uTh FeOMETPHYECKYIO KOHQUT ypaLHio
JIAHHOH MOJIEKYIIbI.

4. Onpepenuts 4ucio cBaseii B Monekyne CrOs. Iath nonuyio XapaKTePUCTUKY KaXKNOM CBSA3H.

5. CocTaBuTb SHEPreTHUECKYIO AHArPaMMy 10 METOAY MOJIEKYIISPHbIX opburanei MoIeKyNsApHOI
yactiubl F2>'. Hanncats ee 3mekTpoHHyI0 bopmyny.

6. OnpesienuTb CKOMBKO I'PAMMOB KOMILTEKCOOOpAa30BaTeNs B BUAE HOHOB cozepaxuTcs B 120 mn
0,8 H. pacteopa K[Fe(SO4):], ecitu B JaHHOM pacTBope kpome KOMIUIEKCO0Opa3oBaTest pacTBOPEHO
emte 26,5 r K2SO4. [laTh n01HY10 XapakTepuCTHKY KOMILIEKCHOTO COEAHHEHHS.

7. Hanucats snextponnyio Gpopmyiny nona Nb>*, VcToiuHBEI S coeiuHEHHs ¢ NaHHOI CTeNeHbIo
oxucienusn? [ogemy?

8. Ilpeackasath BajleHTHbIC BO3MOKHOCTH aToMa Se. Onpe/ieTuTh BalleHTHbIE 3JIEKTPOHBI U
HaIMCaTh 3HAYEHHUs YCTBIPEX KBAHTOBBIX YHCEI 715 BCeX BAJICHTHDIX 2IEKTPOHOB.

9. Onpenennts THI THOpHAM3aiky B Mostekyne CrO>Cla. U3obpasuts TEOMETPUYECKYIO
KOHQUIypaUUIO TaHHOH MOJIEKYIbL.

10.0Onpenenuts uncno ceaseit B Mosiekyne CazPbOs. JaTs nomayio XapaKTepUCTUKY Ka)KIOM CBS3H.
11. CocraButs sHEpreTHYECKYIO AHarpammy 1o metoxy MO CeYIOLIEH MOJIEKYISPHON YacTHLIbL:
O:". Hanucath ee aMeKTpoHHyIo (opmyaty.

12. OnpesenuTh CKOILKO MPaMMOB KOMIIIeKcooOpa3zoBaresis B BUie HOHOB conepokutes B 300 M.
0,6 1. pactBopa [Co(NH3)s]Cls, ecnv B 1aHHOM pacTBope, Kpome KoMIuIekca, pacTBopero eure 0,3
rpamma NHs. JlaTh nontyio XxapakTepucTHKY KOMIUIGKCHOTO COEAMHEHHS.

Peitmunz-konmpons Ne 3

1. PacueTtom AGyp, 10Ka3aTh BO3MOKHOCTD NPOTEKAHHS CIEAYIOLICH OKHCIIMTENLHO-
BOCCTAaHOBHUTEJIBHOH PeaKIMK, 3aKOHYHB CHAYaJla ypaBHEHHE JaHHON peakLiin:

NHsNO> + KMnO4s+ H>SO4 =

2. Onpepennts 4mcno skeuBanentoB NHsNO,, BeTymusimnx B peakimio ¢ 650 M 0,5 M pacTBopa
Na>CrOs.

3. Bolunenuts crenens ruaponnsa (%) conu NazGeOs B 0,14 1 pacTBoOpe NpH KOMHATHEIX YCIOBMSIX.
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4. Paccyutats ckonbko rpammoB NazGeO3 Heo6X0auMo B3sTh 11 nionydeHns 255 v 0,14 i
pacTBopa.

5. Onpenenute pH pacTBOpa, nonyuennoro npu cMeumsannu 400 mn 0, 1 1. pactBopa HNO: u 130
mi1 0,07 1 pactsopa Ca(OH)2. KodpduumueHT akTHBHOCTH B3STh H3 TaBIHLbI O pacueTHoMY
3HAYCHHIO HOHHOM CHIIBI pacTBOpa.

6. Pacuetom AGy p. 10Ka3aTh BOIMOKHOCTH NPOTEKAHHS CIEAYIONICH OKUCINTENbHO-
BOCCTAHOBHUTENLHO PEaKiiiK:

AlS; + KMnO4 + HaS04 =

7. OnpenenuTs 9MCI0 YKBHBAICHTOB AlS3, BCTYMHUBIINX B peaxunio ¢ 150 mi 0,55 M pacteopa
KMI‘]O4.

8. Berancnuts crenens ruaponusa (%) conn Fe(NO3z)s B 0,12 1 pacTBope npH KOMHATHBIX YCIIOBHSI.
PaccuuTaTh CKOBKO IpaMMOB COIM HY/KHO B3ATh A71d nonydenus 320 ma 0,12 u pacTBopa.

9. Onpenenuts pH pacrBopa, nonydennoro npu cmenmeannu 300 ma 0,08 pacteopa H2S04 1 40
w1 0,03 1 pactsopa HCL. Koddduument aktuBHOCTH { B3ATH M3 TaGIHUIIbI IO PACYETHOMY 3HAYECHUIO
MOHHOW CHJIBI pacTBOpA.

I1 cemecTp

Peitmune-conmpone Ne 1

1. Kakosa 1o/5xHa ObITh KOHLEHTpaLMst pactBopa NaCl (Mosb/i1), uTo6bl 1o6aBneHHeM Kk ITOMY
pactBopy paBHoro oobema (,0005 H. pactBopa AgNQOs. Brizsano noseneHue ocanka?

2. Paccumrars DJIC, nanucath ypaBHCHHS peakumii, POTEKAIONIMX HA KATOE M aHO/Ie, /I
CJIE/LYIOLIErO rabBaHHYECKOrO JIEMEHTa

Pt,H> /0,05 n. HCN | 0,025 u. CoCls/ Co

Kosdduunenr akrupnocTy f B3sTh 13 TabnuLbl 10 pacyeTHOMY 3HAYEHUIO HOHHOMN CHJIBI pacTBopa,
K03 UUHEHT 0 paCCUUTATH 110 3aKOHY pa3baBnenns OcBanba.

3. PaccunTarh, CKOJILKO BpeMEHHN NOJUKEH AJIUTHCS JEKTPOJIN3, YTOOBI TOBBICHT KOHLIEHTPALUIO
500 mn pacteopa H2S8O4 ¢ 0,5 M 0 0,8 M. Cuiia Toka pasHa 10 A.

4. JKeinesHple U3/1esHs MOKPBITEI CBUHLIOM, Ha KOTOPOM UMEIOTCS TOPhI K TpelMHbl. Hanucats
YPABHEHHSI peaKiiuii BCeX MpoLeccos, KOTopbie Oy1yT MPOUCXOAUTH MPH KOPPO3UHM M3AENHS B
HCHTPAIbHOM, KHCIIOH M LIEIOYHON cpe/iax.

5. B 250 mi Hacbinennoro pactsopa PbF> conepaures 122,5 Mr pacTBopeHHOro Beliectsa.
Beraucauts [1Ppyr..

6. Paccuuraiire DJ1C, nanuiuuTe ypaBHeHUs! peakUuii, IPOTEKAIONINX HA AHOAE M KATole /1S
CJIEYIOILEro ralbBaHHYECKOr O 3IeMEHTa

Pt, H» /0,01 M NaOH // 0,1 M CuSO;4 / Cu

f- B3ATH M3 TabJIHIBI 110 paCYETHOMY 3HAYEHHIO HOHHO#H CHJTHI pacTBopa;

0~ paccuuTaTh Mo 3akony OcTBanbia.

7. Ilpu snextponuse 0,1 1 pactBopa CuCls B Teuenue 30 MHHYT Ha aHoe BblAeaHIOCH 1,68 T
ra3zoo0pa3Horo npoaykra. Paccuutarh, CKOJILKO IPAMM Me/H BbLIEIHTCS PH 5TOM Ha KaTOJIe.
KakoBa 6b11a cuna Toka? CKOJIBKO MJI pacTBOpa MoTpedyeTcs, eciik CUUTaTh, 4TO MPOH30HIET
MOJHOE BbiJICJIEHHE MEJIU U3 pacTBopa?

8. XKenesnoe u3nenne nepe HUKeTUpoBaHHEM 066I9HO MeaHAT. HamiunTe aHoHyro 1 KaTOAHYHO
PeakUrH npouecca Koppo3HH, KOTopas OyIeT MPOUCXOAUTH IPH OBPEXKIECHHH 3TOT0 ABYXCIOHHOTO
TIOKPBITHS B KHCIIOH, HEUTPasbHOH U ILEJIOYHOMN cpeaax.

Peimune-xonmpons Ne 2

1. Oxapaxrepu3syiite THI THOPUIM3AIIIH, TEOMETPHIECKYIO KOH(DHTYPALIHIO H XMMHYECKYIO CBSI3b B
yacTiuax u Monekynax Pls, Br,O. KakoBa peakunonHas cniocobHocTs 3tux coenunenuii? Ceou
BBIBOJIbI ITOATBEPANUTE HAIIMCAHHEM YPaBHEHHH peaKiuii.

2. Hanuumre Qopmyiny asycepHoit kucnotst, Hanuiunre ee ctpykryphyio ¢opmyary u onpezennte
BaJIEHTHOCTH cepbl. Hanuumte ypaBHeHHe OKHCIINTENBHO-BOCCTAHOBUTENBLHOM PEaKIMH ¢ ITOi
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KHCIIOTOM (BOCCTaHOBHTENb oNGepHTe cami). PaccunTaiiTe Maccy KHCIOTHI, HEOOXOMUMYIO JIIst
npurorosnenus 150 ma 0,5 1 pacTBopa AByCEpHOI KUCIIOTBL.

3. HanuumTe ypaBHeHHe peakiiH, mpoTeKalomeil MpH MoTyYeHHH KHCIOTDI pacTBOpeHHEM B BOJiE
oxcua P4O1o. Jalite HazBaHHe KUCIIOTHI H CONH, 06pa3oBaHHOi efo. PaccunTtaiiTe cKosbko
MHJUTHIHTPOB 0,2 H pacTBOpa KHCIOTHI MOXHO MOJIYYHTh U3 JABYX SKBHBAIECHTOB JAHHOrO OKCHIA
(docdopa.

4. 3aKoHUNTE YpaBHEHUS CIIEAYIOUINX peaKLHii:

Na>SOs3 + KIO3 + HaSO4 =

PBr3 + HoO =

F2 + HNO; =

NaClO; + H:S =

Ecau peakuus uiet, To ykaxurte odemy.

5. B maGopaTopun umMeeTest TOJIBKO /1Ba OCYIIAIONMIMX BELIECCTBA: KOHIEHTPHPOBAHHAS cepHasi
KHCJI0Ta M CAKHH HaTp (B rpanyiax). Kakoe U3 HUX MOXHO IPHMEHUTb /1 OCYILCHHSL:

a) xsopa; 6) xnopucroro Bogopona? OTBeT 060CHYITE YpPaBHEHHEM BO3MOMKHBIX peaxiuii.

6. OxapakTepu30BaTh THII THOPHIN3aLMH U TEOMETPHYCCKYIO KOH(UIYpPALIHIO, 1 XHMHYECKYIO CBA3b
B Mosiekynax HIO u [,0s. KakoBa peakunoHHas cniocoBHOCTh 3THX cOeqHMHEHHI? IToaTsepauTs cBOM
BBIBOJIbI HAMCAHHEM YpaBHEHHH peakiuii.

7. Hanmcars gopmyny HajcepHoii kucnotsl. M306pasuth CTpyKTypHYI0 opmyily, onpeaeniTh
BaJICHTHOCTE CEpbl B JaHHOM coeHHeHHHU. Hanucath ypaBHEeHHEe OKHCIIHTEIbHO-
BOCCTAHOBHTEIbHOI Peakiy ¢ 9TOH KHE0TOH, nofo6pa Bropoii pearent. Paccuutars Maccy
KHCJIOTBI, HEOOXOAMMYIO 115 MpuroToBiieHns 350 mi 0,5 M pactBopa. OnpeennTh CyMMapHoe
YHCJI0 SKBUBAICHTOB BCEX BEILECTB, yHAaCTBYIOLUIHUX B PeaKLHu.

8. Paccumrath ckosbko rpaMmoB ZnsN» noasepriocs Pa3/10KEHHUI0 BOJOMH, €CJIH A
coJIeobpa3oBaHus ¢ MPOAYKTOM I'HpoIu3a notpebosanocsk 200 mn 9%-Horo pacTBOpa a30THOM
KHCIIOThbl. CKOJIBKO MJI aMMHaKa BbIICTUIIOCH NPH Tuapoiuse ZniN2?

9. 3aKOHUHTh YpaBHEHHS CNEYIOIIUX PeaKIHii:

FeSO4 + Brs + HaSO4 =

PBr; + H.O =

[ + HaSO4 =

KBr + KMnO4 =

10. Cmech cynbduaos As>S3,Sb2S; u BizS3 o6pabGorana pactBopoM NaoS. Kakoii cynbdun octancs
HepacTBOpHMBIM? Kakne u3 HuX MoryT 6biTh OTHeceHb! K THoauruapuam? Hanucats ypaBHEHHA
peakuuii.

Peimune-xonmpone Ne 3

1. Paccunrate DJIC crenyroliero raibBaHHueCcKOTo JIeMeHTa:

Cu / 15%-nmiii pactBop CuCls || pH =3 / Ha, Pt.

2. Cmewamn 200 mn 0,5 1 pacteopa CuSO4 1 300 M1 2,5 M pactsopa K»S:0;. B pe3ynbTate
peakuuH oOpa3oBalIcs KOMIUIEKC.

a) Hamncath ypaBHeHMe peakLlMH H OXapaKTepU30BaTh MOTydeHHbI KOMIUIEKC.

6) PaccunTaTh MOJSIPHYIO KOHIIEHTpALHMIO 06pa30BaBLICrocs KOMILIEKCA.

B) Onpenenuts, goctatouno mi 0,01 M pacteopa NaOH a1s paspymienns kommiekca. OTset
obocHoBaTh pacyeToM. Ecitu peakuus naer, Hanucarh ee ypaBHeHHE.

3. Uto mpouszoiiet, ecii cMelIaTh paBHbe 06beMbl KoHLeHTpHpoBanHbx HNO3 u HC1? Orger
obocHoBatk. Eciiu peakius HIeT, HamucaTh ¢¢ ypaBHEHHE.

4. Inst nonmy4enus kanmus 13 3 u pacteopa CACly Henons3osany 3nekTponus cumoi Toka 12 A B
TEYEHHME OJIHOTO Haca. 3a 5T BpeMs Ha KaToje Bbiaeauiock 1300 M Bogopona. OcTaBuiyiocs 4acTh
Ka/IMHf TIOCIIC AMEKTPOIN3a BEITECHUIIH alIOMUHHMEBOH cTpyXKKoil. MicxoaHas Macca amoMunus
Gbina 18 r, mocne peaxiuu Macca MeTaia ctana paHoii 21,5 r. OnpenenuTs:

a) Maccy Ka/IMHs, TONy4eHHOTO IEKTPOIH30M:

0) Maccy KaaMusi, BBITECHEHHOTO AIIOMUHHEM:
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B) Maccy anioOMHUHHUS, H3PACXOLOBAHHOIO HA BLITECHEHHE KaIMHUS:

r) ucxo/ublii 06bem 3 1 pactBop CACly, B3ATHIH Ans 2eKTpoNH3a;

1) 00beM rasa, BhIIEHBIICToCs Ha aHoje (20°C u 765 M. pr. ct.).

5. Paccuntarts ckonbko rpammon NiS Heo6xomumo B3sith st peakuuu ¢ 250 mi 10%-1oro pacTBOpa
B CCpPHOKHCII0H cpefte. Taioke onpenenuts:

a) CKONIbKO HKBUBANEHTOB CEPbl BLIACIHIOCH B PE3YILTATE PEaKLIMHU;

0) kakoBa MonspHas KoHLeHTpaLus cynbata aukens (IT) Gyner nocie peaxuuH, eciin 00beM
H2S8O4, B3sThIl A1 peakunn, 611 50 M.

6. Paccunrate DJIC cnenyiomiero raibBaHHUECKOTO IEMEHTA:

Pt,H> / pOH = 12 || 10%-ns1ii pactsop ZnCly/ Zn.

7. Tpn ememmBannn 150 mot 0,3 1 pactBopa 1 300 M1 3 M pactsopa K1, oGpasosaiocs
KOMILIEKCHOE COeINHEHHE.

a) Hanucats ypaBHeHHe peakuui H 0XapakTepH30BaTh MONYYEHHOE KOMIUIEKCHOE COeJIMHEHNE:

6) Paccunrarh MONSIPHYIO KOHUEHTPALIMIO KOMILIEKCA;

B) OnpesienuTh, 1ocTaTouHo jin 6ynet 1%-Horo pactBopa KaS s pazpyuienus komiiekca. Oteer
0bocHoBaTh pacueToM. Eciu peakiins HieT, HanucaTh COOTBETCTBYIOLIEE YPABHEHHE.

8. Uro npousoiizer, ecnu cmewars 100 M 10%-roro pactBopa K2Cr207co 150 Ma 2 1 pacrBopa
KOH? Orser o6ocHoBats. Eciu peakiiis BO3MOXKHO, HarucaTh ypaBHEHHE.

9. Jlna nonyyenns kaamus 10%-Horo pacteopa Cd(NOs)2 HCTIONb30BaIH HIIEKTPOITHS. ITpu 3TOM Ha
aHosie BbienuIoCh 5,8 i1 raza (npu T =23 °C, P =740 M. pr. cT.). OcTaBUIYIOCS YacTh KaaMus,
BOCCTAHOBH/IM LMHKOM, HCX0/IHasA Macca KoToporo Obuta 22 1, a mocJjie peakunH BbITECHEHHS CTalla
25 r. OnpeznenuTs: a) Maccy KaAMuUsi, OJy4eHHOTO JeKTPOIH30M; 6) Maccy KaaMus, MoJy4eHHOro
METOIOM BBITECHEHHUS; B) HCXOAHBIH 06beM 10%-toro pactsopa CA(NO3)z: 1) Maccy LMHKa,
H3PacXoI0BaHHOIO Ha BBITCCHEHUE KaaMMsI.

10. Paccuntath ckoibko rpaMmmoB Cra(SO4)3-6H20 Heo6X0AMMO B3STH A1 npurotosyienus 200 mi
1,5 1 pactBopa Cr2(SO4)3 n cxonbko 3ksuBanenToB K2S:0g BeTynut B peakiuio ¢ pacTBOpoM
cynbgara xpoma (II1). Onpenenurs TaKke MOJIAPHYIO KOHLEHTPALIHIO ob6pazyronieiics AMXpOMOBOI
KHCJIOTBI, KOTOpas noay4aeTcs B pesynbrate peakuuu Cra(SO04)3 + K2S205 + HoO = . Paccunrtats
KOJIM4€CTBO dKkBHBaNeHTOB K2S205, conepikainieecs B 100 M pactsopa 3Toii conmn.

5.2, [IpomeskyTounast aTTECTANMS 110 HTOTaM OCBOEHHS JMCIIMILIMHbI]
Koumponsusie 6onpocst 0nsi ROOOmMoGKU Kk HK3aMeny
I cemecTp

1. OcHOBHBIE MOHATHS U 3aKOHBI XHMHH.

2. OcHOBHEIE CBeJIeHHS O CTPOeHUH aToMa. CTPYKTYpa f1pa aToMa. [IpoToHHO-HeHTpoHHast TeopHs.
3. [lBoiicTBennas npupoa >1eKTpoHa. BonHoBas GpyHKIUMS H BONHOBOE ypasnenue. [Ipunuun
HeOoTpeIeIeHHOCTH.

4. KaHTOBBIE UKCIIA K ATOMHbIE OPOUTANIH.

5. CTpyKTYypa 31eKTPOHHBIX 06osouek aTomMoB. KBaHTOBRIC ypoBHH, NOYPOBHH, OpOUTAIIH.
6. OcHOBHBIE IPUHLMIIBI PACTPE/IeNIeH s NEKTPOHOB B aTome. M3o6paxenue JIEKTPOHHOM
CTPYKTYPBI aTOMa NPH MOMOIIUH 3JIEKTPOHHBIX (POPMYJT ¥ KBAHTOBBIX SUCEK.

7. llepnonuueckuii 3aKxoH. [lepuoguyeckas cuCTeMa 3J1eMEHTOB.

8. 3akon Mo3nu u nepruoguieckas CHCTEMa EMEHTOB.

9. XapakTep u3MeHeHHs CBOHCTB 3JIEMEHTOB 110 epHOJaM U rpynram.

10. Tpupona xumuyeckoii cBa3u. OCHOBHBIE XapaKTepHCTHKH U CBOHCTBA XHMHYCCKOH CBS3H.
11. O6bsicHeHHs KOBANEHTHOI CBA3H ¢ MO3ULMI METOA BaTIEHTHBIX CBA3CIH.

12. Curma u [Ti-cBsizu. HacklmaeMocTs M MPOYHOCTE XHMHYECKOT CBA3H.

13. MonHas cBsi3b. CBOICTBA HOHHOI CBSI3H.

14. Bonopoanas cBsisb. Ee BIusiHie Ha CBOHCTBA COeAMHEHHIA.
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15. lonopHo-akiientopHas cBA3b. Ee BIMsAHKE Ha CBOMCTBA COEMHEHMI.

16. XapakTepHCTHKa KOMILIEKCHBIX COEIMHEHMUIA.

17. XapaKkTepucTHka XMMHYECKOH CBA3H B KOMIUIEKCHBIX COEJIMHEHMSX ¢ MO3HIMIT METOI0B
BaJICHTHBIX CBSA3€H, KPUCTAILIMYECKOTO 110151 ¥ MONIEKYIAPHBIX opbuTaieii.

18. TlepBbiii 3aKOH TEPMOIUHAMUKA. BHYTpPEHHSsI SHEPTHS M YHTATBITHS.

19. 3akoHpl TePMOXMMHH 1 HX IPUMEHEHHE B TEPMOXHMHUYECKUX PACYETaX.

20. Durponus, sueprua ['n66ca, HaNpaBIEHHOCTH XMMHYECKHMX MPOIIECCOB.

21. 'omorenHble peakuun. DakTopbl, BIUSIONHE HA CKOPOCTH FOMOTEHHBIX PEaKLHii.

22. I'ereporeHHble peakitiu. GakTopbl, BIHMIOLIHE HA CKOPOCTh IeTEPOTCHHBIX PEaKLIHii.

23. Xumuyeckoe paBHOBeCHe B roMoreHHbix cucteMax. [punmun Jle [larense.

24. XuMu1ecKoe paBHOBECHE B TeTEPOreHHBIX cHcTeMax. DaKkTopbl, BIHAIONHE HA PABHOBECHE.
25. 'oMOreHHbIA ¥ TeTepOreHHbIH KaTalin3. MexaHusM U CYLIHOCTh KaTajusa.

26. Obmme cBefeHns o pactopax. PacTBopuMOCTb. PakTOPbI, BAUAIOLIHE HA PACTBOPHMOCTS.
27. CpoiicTBa pacTBOPOB HeTEKTPONHTOB. 3aKkoHbl Baut-I'opda u Payns.

28. PactBopsl anextponutos. [Ipumenenne 3akono Baut-Todda n Payns k pactBopam
3NEKTPOJHUTOB.

29. XapakTepucTHKa pacTBOPOB Cl1abbIX 3/1€KTPOJIMTOB.

30. OcobeHHOCTH PaCTBOPOB CHIILHBIX 3JEKTPOIHTOB.

31. Mounsle paBHOBecHsS U HOHHBIE peakuiH. CMEIIeHHe HOHHOTO PABHOBECHS B BOAHBIX PACTBOPAX
3N1EKTPOIHUTOB.

32. HonHoe npousseaenue Bojbl. Booponusiii nokasatens. Onpeenenue pH.

33. 'maponus coneit. PakTOpPbI, BIUAOLIME Ha THAPOIH3.

Il cemecTp

1. Daexrpoansle noTeHUHas bl BonopoaHbIii 3/1€KTPO 1 ONpe/iesieHHe CTAHAAPTHEIX MEKTPOJHbIX
NOTEHLHAJIOB.

2. @opmyiia Hephera 1 ee npHMeHeHHe [UTS pacyeTa paBHOBECHBIX SITEKTPOHBIX IOTEHLHANIOB.

3. Teopus ranbBaHHYeckuX ieMeHToB. Onpeenenue DJIC aneMeHTOB.

4. CywnocTts 21ekTponusa. [locneoBaTensHOCTS paspsina HOHOB Ha EKTPO/IAX.

5. DIEKTPO/IN3 BOAHBIX paCTBOPOB KUCJIOT, OCHOBaHHI H CONEi Ha MHEPTHBLIX U PACTBOPHMBIX
dIEKTPOJax.

6. OCOBEHHOCTH EKTPOJIU3a PACTUIABOB.

7. 3aKOHBI JIEKTPOJIH3A.

8. Kopposus MeTannoB. XapakTepHCTHKa XUMHYECKOH KOPPO3HH.

9. CylIHOCTb 2IEKTPOXHMHYECKOH KOPPO3HUH METAIIOB. ATMOC(EpHas KOppo3us.

10. OcobenHocTH NOYBEHHOM Koppo3nu. DaKkTOpbi, BIUSIOIHE HA MHTCHCHBHOCTh KOPPO3HOHHBIX
NIPOLIECCOB.

11. CriocoObl 3a1HTH METANIOB OT Koppo3uu. [Ipouecct, NPOTEKAIOL{UE HA AHO/IHbIX H KaTOJHbIX
y4acTKax MpH HapyLIICHUH LEJOCTHOCTH MOKPBITHSI.

12. O61as xapakTepHCTHKA HEMETAIIOB.

13. [NonyueHne U CBOMCTBA COETMHEHHI HEMETAJLIIOR.

14. O61mas xapaKTepuCTHKA METAJJIOB.

15. Ilonyyenue 1 cBOMCTBA cOeIMHEHNH MeTaIOB.

5.3. CamocTonTe/bHAA padoTa 00y4alomerocs.

Konmpounsisie 60npocel ona camocmosmensio2o usy4enus:
I. M306pa3ute cTpykTypy si/ipa aToMa 3Kejie3a, 3Hast ero MopsIKOBbIi HOMEpP U aTOMHYIO Maccy.
2. Hanucats 3nexTponHyto opMyiy aToMa sxenesa.
3. OnpenenuTs BaleHTHBIC TEKTPOHBDI.
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4. Hanncarb 3Ha4eHus YeThIpeX KBAHTOBBIX YHCE UTA BAIEHTHBIX YICKTPOHOB Kelle3a.

5. Pacnipesienuts 110 siuelikaM 3eKTPOHBI ABYX IOCHIEHUX KBAHTOBBIX YPOBHEH, cobmoaas MIPUHLIKI
[laynu u npasuno 'ynja.

6. OnpeenUTh BUI XUMHYECKOI CBA3M B raloreHH/ax JKenesa.

7. OnpeieuTh YUCIIO G- H T-CBA3eH B OKCHAX skese3a. JlaTh oObscHeHHe Kak oM CBI3H.

8. MojxeT 1 5kene30 06pa3oBbIBaTh COCIMHEHUS C JOHOPHO-aKIIENTOPHOI CBA3bI0?

9. K noArpyrne Kaxux THITMYECKUX EMEHTOB HITH MOJHBIX 3KTPOHHBIX AHAIOTOB OTHOCHTCS JKe1e30?
[TepeuncauTe TH MEMEHTHI.

10. Jins »kernesa paaiyc atoma, IHEPrHs MOHH3ALMH H dNEKTPOOTPHIIATEILHOCTh GOJIBILIE HIIH MEHBIILC,
YeM JIIS Mapraiia U pyTeHus, nouemy?

I'l. laTb onpesieieHHe BATICHTHOCTH 3/IeMEeHTa ¥ OOBSICHHUT, TOYeMY BbICIIasi BAJIGHTHOCTD KHCIopoa
He JOCTHUTACT IIECTH, T.C. HE paBHA HOMEPY TPYTITIEL.

12. Beraucnuts 3JC H coCTaBHTb 3MEKTPOXHMHUECKYIO CXEMY ralbBaHHUECKOTO HJIEMEHTA,
COCTAaBIIEHHOIO H3 CIEIYIOILMX JICKTPOIOB:

a) Pt, Ha/ 0,11. NH4sOH

6) Pb /0,05 M Pb(NOs)»

Koaguument akTHBHOCTH /' B3ATh 13 TaGIMLbI 110 PACHETHOMY 3HAYEHHIO HOHHOM CHIBI pacTBopa,
Ko3((pULIHEHT o pacCUHTaTh Mo 3aKkoHy pasbasienns OcBalibia. YkasaTh, Kakoi 3eKTPO ABISETCS
aHO/I0M, a KaKOH KaTOOM.

13. Hanucats ypaBHeHHe peakiyu, NpoTeKaiolllel Ha KaTojle ralbBAHUYECKOTO 1EMEHTa, IPHBEAEHHOTO
B 1.

14. Hancats ypaBHeHHe peakLiuH, NPOTeKalollel Ha aHOJIe TaTbBaHHYECKOTO 3IeMEHTA, PHBEIEHHOTO
B |

15. Kak usmensetcs pH pacTBopa B KaTOAHOM NMPOCTPAHCTBE MPH IEKTPOJIH3E BOAHOrO pacTBopa NayS?
16. Hanncath ypaBHeHHe peakiyi HaubGoliee BEPOSTHOrO Mpoliecca npH DJIEKTPOJIM3E BOAHOrO pacTBopa
K2804, ecnu anon u3rotornex uz natyuu J1 62 (62 % meau, 38 % uuHKa).

17. OnpeiennTh, KaKoe KOIMYECTBO MICKTPUYECTBA HEOOXOAMMO NIPOTYCTHTB YEpe3 PacTBOP, YTOGbI
PasIoKHTL 1 MOJIb BOJbI HA BOAOPOA U KHCIOPOL.

18. Yepes pacTBop X/10pHjia ABYXBaJEHTHOIO METa/LIA NIPOITYCKATH IEKTPOTOK CHIIOl 2,5 A B TeueHHe
5,36 u; npu STOM Macca CO/IM B PacTBOPE YMEHBIIMIACKH Ha 32,5 I. Kakas u3 npuBeneHHbix coneii CaCls,
CoClz, ZnCl,, CdCl, SnCl; Haxoxunack B pactBope?

19. Ha usaenue u3 yriepoaucToit cTanu HAHECCHO NIOPHCTOE MOKPBITHE U3 Kaamus. Hanucathb ypaBHeHue
TPOLIECCOB, MPOTEKAIOUIMX Ha aHo/e B 3%-HOM pacTBOpe XJIOPHA HATpUs

(9O, =+0,805B, pH2= -0,413B)

20. MeaHoe uszienue ¢ NOPUCTLIM MOKPLITHEM U3 cepedpa omywieHo B 0,1 H. pacTBOP CONSHOMN KHCTOTHL.
Harncathb ypaBHEHHE peakinH IPoOLEcca, MPOTEKAIOIIETO Ha KaTOMHBIX YYacTKax

(9Cu =+0,154B, pAg= + 0,277B, ¢0> =+1,713B, ¢H> = - 0,059B)

21. JKenesHas KOHCTPYKLHMS KCILNYaTHPYETCS B MOPCKOIT Bozte. C KakuM MeTaioM (LIMHKOM HITH
XpOMOM) HeKeNaTeseH KOHTAKT 3TOH KOHCTPYKLIMH

(¢Fe = -0,255B, ¢Zn =-0,772B, Cr= - 0,02B )

@oun  oueHouHeix  MartepuanoB (POM) s NpoBelieHUs  aTTeCTaLMM YPOBHS
COPMHPOBAHHOCTH KOMIMETEHUMIT OOYyYalOmMXCsl 10 JUCUMIUIHHE O(QOPMIISETCS OT/AebHbIM
JTOKYMCHTOM.

6. YAEBHO-METOJAHYECKOE U HH®OPMALIMOHHOE OBECITEYEHUE

AUCHHUILIUHBI
6.1. KnuroobecrneuenHocTs
HanMenoBsanue JuTeparypbl: aBTOp, Ha3BaHHe, BHI Ion KHHUI'OOBECIIEYEHHOCTb
H3/IaHH, H3/1aTEeILCTRO H30aHHA

Hajinuue B s1eKTpoHHOM KaTaiore D5C

OcHoBHas nuTEpaTypa

1. Axmeror H.C. O61mas 1 HeopraHuueckas XHMH:
_yuebnuk Juta By308 / H.C. AxmetoB.-CITE u3p. Jlaus.

2014 15 neu. 9x3. B 6ubGaHoTEKe BAl'Y




2. Koposun H.B., Kynemos H.B. u jip. O6ias xumus.
Teopus u sapaun. / H.B. Koposun u np.- CI1b u3g. Jlans. 2014 10 ney. 9k3. B 6Gubmuotexe Bal'Y

3. Opaun H.A., Kysypman B.A. JlaGopatopnbiii
UPaKTHKYM 110 o6eif 1 Heopraunyeckoii xumuu / H.A. 2005 40 ney. k3. B 6ubnuorexe Bal'y
Opiun; Baan. roc. y-r,- Bnajumup; usn. Biaj. roc. yu-ta.

4. Axmeror H.C., Asuzosa M.K., Baauirina JILH,
JlaGopaTopHple H ceMHHApCKHE 3aHATHs 0 obieii 1

Heoprannyeckoi Xumuu / H.C. AxMeTtos u nip.- CIIE n3n, R R e 0 Qe OneEe ATy
Jlans.

5. Opmun H.A. Heopranudeckas xumus. Xumnst d-

anementoB / H.A. Opnun. Bnag, roc. y-, Bragumup; usz. 2012 40 ne4. Hx3. B 6ubnnorteke Bal'y

Buaji. roc. yn-ra.

JononunrenbHas Jimreparypa

1. Ceprees I1.M. Heopraunveckas Xnmus: yueGHoe

nocobue / ILM. Ceprees — CIIb u3n. Jlaus. 2013 A o 3. B GGG BTy
2. bopsosa JI.J., Yepuukosa H.IO. Ocxopa oluleii xumuu:

yqeﬁll:oc riocobue / Jq.,ll. bopsosa u jip. CITb., u3a. Jlane. 2014 12 ey, il son G oTexe Bil'y
3. Jlumun P.A. Peakuuy HeopraHHIeCKHX BelllecTB:

Cnpasounuk / P.A. JTujuu, -2¢ uza. nepepa6. 1 non. — M.: 2007 3 ney. sK3. B 6ubnuorexe Bal'y
Hpoda.

4. Opinna H.A. CtpoeHne aToMa ¥ XHMHYCCKAs CBS3b:

Yuebnoe nocobue. / H.A. Opans. Bnan. roc. y-1. Uan. 2010 40 ney. Hk3. B Gubimorexe Bal'Y

BmaJ, roc. yH-ta.

5. Opauu H.A. Heopranuyeckas xumus. [lpaktukym s
cTyneHToB crienl. Xumus-6akanaspuar. / H.A. Opmun. 3. 2009 30 neu. k3. B Oubnuorexe Bal'y
Biaa. roc. yH-ta.

6.2. llepuoanyeckue H3ZaHAS

1. Kypnan «Heopranuueckasi XumMus»;
2. Kypnan «Heopranuueckue Matepuanbi»;
3. Poccuiickuii XuMuueckuit xypHan

6.3. Mutepuer-pecypeni

http://c-books.narod.ru/pryznishnikovl 2 1.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://chemistry-chemists.com
http://www.twirpx.com/files/chidnustry/chemistry/
http://www.bookarchive.ru/category/chemi/
http://www.uspkhim.ru

http://www.chem.msu.su

P% SN B o WE

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCHUITIAHBI

Hiist peanusauyy JaHHON AMCUMIUIMHBI HMEIOTCS CIIELHANBHBIC TTOMELICHHA 1JIsl IIPOBELEHHS!
3aHATHH JICKIHOHHOTO M MPAaKTHYECKOrO THIOB, TEKYIUErO0 KOHTPOJS M NPOMEKYTOYHOMN
aTTecTalny, a TaK)Ke MOMELIEHHUs A1 CaMOCTOATe/IbHOH paGoThl.
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Pabouyto nporpamMmy coctasui
IOUEHT Kadepbl XHMHH, K.T.H. "":_/1/6?’ U e
Penensent
3aB. xaenpoii npod. obpaszoanus BUPO M
K.TIeML.H.,

/v

[IporpamMma paccmoTpena n ofnoOpena Ha 3acenannu Kadeapsl XUMHUH
Mpotokon Ne 72 ot A5 06 AOA/ rona

Kysypman B.A.

[Ila6anuua E.A.

Kyxtun B.A.

3aBenylomuii kahenpoil XumMHH /’l/}/yﬁﬁa«
(7

Pabouas mporpamMma paccMoTpeHa i 0106peHa

Ha 3acelaHNH y4eOHO-MeToAnYeCKOH KoMuccuu HarnpapieHus 04.03.01 Xumus
Mpotoxon Ne 72 ot AS-06.%04/ ropa /

TMpencenaTens KOMHCCHH s gy iice,

KyxTtun B.A.

N/
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JIUCT NEPEYTBEPKJIEHUS
PABOYEN ITIPOI' PAMMbI JJUCLIMILIMHBI

Pabouasa nporpamma ogobpena na 20 /20 y4eOHbIH roga
IIpotokon 3acenanng xadenpnr Ne oT rona
3aBenyrowmwmii kadeapoi

Pabouas nporpamma ono6pena na 20 /20 yueOHblit rosia
[Ipotokon 3acenanus kadeapbi No oT rojaa
3aBenyronmii kadenpoit

Pabouas nporpamma ogo6pena na 20 /20 y4eOHBIH roja
[TpoToxon 3acenanus kadenpsr Ne or roza

3aBeayioluii kadeapoii
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JIMCT PETUCTPALIMA UBMEHEHUH
B paboyy1o nporpaMmy AMCLUILTHHbL
"Heopranuueckas xumus"
o0pa3oBaTebHOH NPOrpaMMbl HaNlpaBIeHUs NoAroToBKH (4.03.01 "Xumus", RanpaBaecHHOCTb:

XUMUHCCKUT AHANU3, XUMUHECKAA U IKONOZUYCCKAA IKCHEPMUIA 00BEKMOB OKPYICAIOuyeit cpeds

Howmep BHeceHb! M3MEHEeHHs. B HacTH/pas/ieiibl Hcnonuurens OcHoBanue
H3MCHEHHSA paboyeli MporpamMMBI ®HUO (HOMep M J1aTa MpOTOKOMNa
3aceaanus Kadepbl)

2

3aBenyrouMii kagenpoi XuMun /

Hoonuce DHO




