OHIeIbCCKUHM TEXHOIOTHUECKUI MHCTUTYT ((riinan)
(enepabHOr0 rocyJapCTBEHHOT0 OIOPKETHOTO 00pa30BaTEIbHOIO
YUPEKAECHUS BBICIIEr0 00pa30BaHUs
«CapaToBCKuUil TOCYyJapCTBEHHbIN TEXHUUECKUM yHUBepcuTeT uMeHu ["arapuna F0.A.»

Kadenpa «EcTecTBeHHBIC 1 MATEMATHYECKHIE HAYKI

PABOYAS TPOT'PAMMA
10 JUCLUIUINHE

«b.1.1.7 Xumusy

HaIpaBJICHUS TTOATOTOBKU
21.03.01. Hedrerazosoe aeio

[Tpodunp «IxcrryaTaliys U 00CIy>KMBAHUE TEXHOJOTHUCCKUX 00BEKTOB
He(dTEra3oBOro MPOM3BOACTBAY

dbopma 00yueHuss — OYHO-3a0UHOE
Kypc — 1

cemectp — 1

3a4E€THBIX €IUHULl — D

YacoB B HEJNIENIO - 5

Bcero yacos — 180

B TOM YHCJIC:

Jexuun — 12

KOJUTOKBUYMBI — HET
MPAKTUYECKUE 3aHATHS — HET
nabopaTopHbie 3aHsATUs —24
camocTosATenbHas pabora — 144
3a4eT — HeT

sK3aMeH — | cemectp

PI'P — ner

KOHTpPOJIbHAs paboTa — HET
KYpPCOBOM IIPOEKT — HET

Pabouas nporpamma obcyskaena na 3aceanuu kagenpsi EMH
«27» __wmions 2022 ropma, , mpotokon Ne 9
3aB. kadenpoit _&. 775’0/ ~~ /XKununa E.B./

PaGouyas nporpamma yrBepkieHa Ha 3acenanur YMKH HOI'
«27» _wmrons 2022 rona, nporokon Ne 5
Ipencenarens YMKH Ak wuw?/Jlekuna H.JL/

OHrensc 2022




1.1Mesn v 3a1a4M TUCHMILIAHBI

Llens mpemopaBaHusi IUCHMIUIMHBI «XHUMHUS»: TPUOOpPETEHHE CTYACHTAMH 3HAHUHA H
HaBBIKOB B 00JIaCTH XMMHYECKUX HAYK, MO3BOJISIIOIIMX HPUMEHSATh UX IPU OCBOCHHUHU JPYIHX
JUCLIUTUTMH 00pa30BaTeNbHOTO IIMKIIA U MOCIEAYIOIeH TpoPecCHOHATBHON 1A TEIIbHOCTH.

3a1a4uy U3y4eHUsl TUCLHUIUIMHBL:

1.1 O3HAKOMHUTH CTYACHTOB C OCHOBHBIMU MOHATUSAMU, 3aKOHAMU U METOJAaMU XUMHUHU
KaK HayKH, COCTaBJISIOIICH (DYHIAMEHT BCEil CHCTEMbI XUMUYECKHX 3HAHMUI;
1.2 CIOCOOCTBOBaTh  (POPMHUPOBAHUIO y  CTYACHTAa OOOOINEHHBIX IMPHEMOB

HCCJIEIOBATENLCKON JesITeNbHOCTH (IIOCTAaHOBKA 3a/ayd, TEOpeTHYecKoe OOOCHOBaHUE U
AKCIIEPUMEHTAJIbHASI IPOBEPKA €€ PEIlIeHUs ), HAYYHOTr'0 B3IJIsI1a HA MUP B LIEJIOM;

1.3 JOBECTH JO CO3HAHUS CTYACHTOB TOT (akT, UTO XUMHUS SBISETCA
byHIaMEHTAIBHOW HAYKOW M MOIIHBIM MHCTPYMEHTOM HCCJIEIOBAaHUS U MO3HAHUS MPOIECCOB,
MIPOUCXOSAIINX B OKPY)KAIOIIEM HAC MUPE U BHYTPH HAC;

1.4 pa3BUTh y CTyIEHTOB MPO(HECCHOHATLHOS XUMHUYECKOE MBIIUICHHUES, YTOOBI OyIyImii
OakanaBp CMOT MEPEHOCHTHh OOIIME METOJbl Hay4dHOH paboThl B pabOTy IO CHEUAIBHOCTH;
00€ecTeunTh BO3MOXKHOCTh OBJIAJICHUSI CTYJICHTAMH COBOKYITHOCTHIO XUMHUYECKUX 3HAHUM U
YMEHH, COOTBETCTBYIOIIMX YPOBHIO OaKaliaBpa Mo COOTBETCTBYIOIIEMY MPOPUITIO.

2. Mecrto aucunminnsl B ctpykrype OIIOII BO

«XuMHs» TpeACTaBiIsgeT coO0OM UCHUIUIUHY Oa3oBoii yactu ydeOHoro mmkna (b.1.1.7)
OCHOBHOI  oOpasoBarelbHON mporpamMmbl  OakamaBpuata 1o Hampasienuto 21.03.01.
«Hedrerazosoe nemno»

Jlist m3ydeHust Kypca XUMHH HEOOXOJUMO 3HAHUE MIKOJBHBIX KYpCOB XMMHH, (GU3UKH H
MaTeMaTUKH. YCBOEHHE 3TOT0 Kypca HEOOXOAMMO [Jsi YCHEIIHOTO H3YyUEHHUS CIETYIOIINX
JICITUTUIAH: TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepUaIoB, MaTEPHUATIOBEICHUE, SKOJIOTHUS, XUMUS
He(TH U Taza.

3.TpeboBaHus K pe3yIbTaTaM OCBOCHHMS JMCIUILIHHBI

[Ipouecc wuzyuenus aucuumauHsl b.1.1.7 «Xumus» HanpasiaeH Ha (opMHpOBaHHE
yHUBepcaiabHOI KommneTeHmu YK-1:

- CLIOCOOHOCTB OCYILECTBIIATh MOUCK, KPUTUUECKUN aHATU3 U CUHTE3 UH(POpMAUU, IPUMEHSITh
CUCTEMHBIN MOAXOJ ISl PEIICHUs [TOCTABJICHHBIX 3a/a4;

B pesynbraTe H3yuyeHHs IUCHUIUIMHBI «XUMHUS» 0a30BOM 4acTH y4eOHOro IMKIIa
(b.1.1.7) ocHoOBHOW o0Opa3zoBaTeNbHOH TporpaMMbl  OakajaBpuaTa CTYACHT JIOJDKEH
JEMOHCTPHUPOBATh CIEAYIONINE Pe3yIbTaThl 00pa30BaHHUS.

OOyyaromuiics TOJMKeH:

3.1. 3Hars:

- OCHOBHBIE TOHSTHS, 3aKOHBI M MOJEIM XMMHUYECKHX CHCTEM, PEAKIIMOHHYIO CIIOCOOHOCTb
BEIIIECTB;

- CBOMCTBA OCHOBHBIX BH/IOB XUMHUUYECKUX BEIIECTB M KJIACCOB XMMUYECKUX OOBEKTOB.

3.2. Ymers:

- UCTIOJIb30BATh OCHOBHBIE ITPHEMBI 00Pa0OTKH HKCIIEPUMEHTATIbHBIX JAHHBIX;

- TPOBOJWUTH pacUeThl KOHIIEHTPALMM PACTBOPOB PA3JIUYHBIX COEJUHEHWM, OIpPENeysTh
M3MEHEHNE KOHIIEHTPALMH PU NPOTEKaHUN XUMUUECKUX PEAKIIHIA.

3.3. Bnagets:

- METOJaMHM 3KCIEPUMEHTAJIBHOIO HCCIEIOBAHUS B XUMHUM (IUIAHMPOBAHME, NOCTAHOBKA U
00paboTKa IKCIIEPUMEHTA).



Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB Oﬁy‘leHI/lﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMH PE3YyJbTATaMU OCBOCHHU S 06pa30BaTeJ’[LHOﬁ IMporpaMmabl

Kon u
KOMIIETEHIINH
(pe3yabpTaT OCBOCHMUS)

HaMMCHOBAHUC

Kox u HaumeHOBaHME  HHAMKATOpa  JOCTHIKEHMS
KOMIIETEHIUH (COCTABIISAIONIEH KOMIIEHTEHIIMN )

YK-1: criocoOHOCTh OCYIIECTBIATh
MOUCK, KPUTHYECKUN aHAIU3 U
CUHTE3 HH(OpMaIUU, TPUMEHSITH
CHUCTEMHBIN TMOJXOJ ISl perIeHUs
MOCTaBJIEHHBIX 3a7a4

N-1yk-13HaTh METOAMKY TIOMCKA, cOOpa 1 00paboTKu
MHOPMAINY; aKTyalbHbIE POCCHICKUE U 3apyOeKHbIC
MCTOYHUKH HH(pOpManuu B chepe mpopeccuoHamTbHON
JEATEIILHOCTH; METOJ] CHCTEMHOT'0 aHaIN3a.

N/-2yk-1YMeTh NpUMEHSITh METOJMKH IIOMCKa, cOopa u
00paboTKu WHQOPMAINH; - OCYIIECTBISATh KPUTHICCKUI
aHaJIM3 U CUHTE3 MH(OpMAlMH, MOTYYCHHOH U3 Pa3HBIX
WCTOYHUKOB;, TPUMEHSATh CUCTEMHBIM  MOJAXOJ IS
pelIeHrs MOCTABICHHBIX 3aJay.

WN-3yk-1. Bmagers wMeromamu  momcka, cOopa
00pabOTKH,  KPHUTHYECKOTO  aHaiW3a M  CHHTE3a
HHGOPMAIMK;  METOAMKOH CHCTEMHOIO IIOJAXO0/Aa JIIs
pelleHrs TOCTABJICHHBIX 3a]a4, CBS3ed W ONpeeseHust
HaI/I60Hee SHAYUMBIX CPCAN HUX; MECTOJUKAMU ITOCTAHOBKHU
TEJIH.

KO[[ 1 HAMMCHOBAHUC MHIAMWKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

HanMmeHnoBanwue 1mokasaress OleHUBaHUS
(pesynbrara oOyueHus o JUCIUILINHE)

N/I-1yk-1 3HaTh METOIUKH TIOUCKA,
cbopa u 00paboTku nH(pOpMaIUK;
aKTyallbHbIE POCCUNCKHE U
3apyOeKHBIE UCTOUHUKHU
uHpopmanuu B chepe
npodeCcCHOHATIbHON
JEeSTEIIbHOCTH; METOJ CUCTEMHOTO
aHam3a.

3HaTh:

- YYCHHE O CKOPOCTH XMMHUYECKOTO Mporecca (XUMHYECKas
KHHETHKA) 1 XUMUIECKOM PaBHOBECHUH;

- KIaccu(hUKAIMIO M YCIOBUS MPOTEKAHUS PEAKIUil B BOIHBIX
pacTBopax 0e3 W3MEHCHHS M C H3MCHCHHEM CTeleHEeH
OKHCJICHHS 2JIEMEHTOB

- OCHOBHBIC MOHATHS, 3aKOHBI M MOJCIM XHUMMUYECKHUX
CUCTEM, PEaKIMOHHYIO CIOCOOHOCTh BEIIECTB;

- CBOICTBA OCHOBHBIX BHJIOB XHMHYECKHUX BEIIECTB H
KJIaCCOB XMMHYECKUX OOBEKTOB.

- XHWMHYECKHE CBOWMCTBA D3JIEMEHTOB PAa3IUYHBIX TPYIII
Ilepuonuueckoil cCUCTEMBI U UX BaXHEUIINX COCNMHEHUU U
CBOICTBa KOOPAMHAIIMOHHBIX COEMHEHNU;

- yYeHHE O HaNpaBJICHHHM XHMHUYECKOTO  Ipoliecca
(XumMHuecKasi TEpMOJIMHAMHUKA);
VYMeTs:
WJT-2yk1 VMeTh NPUMEHSTD | - HUCIIOJIL30BaTh OCHOBHBIE  TIpUEMBI  00pabOTKH
METOMMKH TIOMCKa, c6opa H SKCIICPUMEHTAIbHBIX JAaHHBIX;
06paBbOTKH HHGbOpMAITH; _| - TpoBOIHTH pacquLIV KOHIICHTpAllMd  PacTBOPOB
OCYIECTRISTS KPUTHIECKHiE pa3IMYHBIX § COEJIMHEHHNH, OIpEACIISITh I/ISMCP\I’CHI/IC
KOHIIEHTPAIIAN IIPU OIPOTEKAHUHU XUMHYECKUX PEAKIIHIL;
aHAIM3 W CHUHTe3 WH(pOpMAIUH, LIeHTpall pH 1Ip peakriuu,
o -3aIUCBIBATh CTEXMOMETPUYECKHE, MOHHBIC, OKHCIUTEIBHO-
MOJTY4eHHOMN u3 Pa3HBIX
BOCCTAaHOBUTEJIbHBIC, TCPMOXUMHUYECKHME W KHHETHYCCKHUEC
HCTOYHHKOB; - MIPUMEHSATD

CHUCTEMHBIN TOJXO JJIS PEIICHHS
[IOCTABJIEHHBIX 3a/1a4.

yYpaBHEHUS peaKIInii;

- ONpeAeNsATh TUIl XUMHUYECKOW peakUuu IO pPa3IHYHbIM
MpU3HaKaM KJacCH(HKAIMK, BO3MOXKHOCTb, CKOPOCTb U
rI1yOuHY €€ MPOTEKaHus;




KOI[ U HAMMCHOBAHUC MHAMWKATOpPA
JOCTHIXCHHA KOMIICTCHIIMH

HanMmeHnoBanwue mokasaress OlleHUBaHUS
(pe3ynprara 00y4eHUs 10 TUCITUILIMHE)

- IIPEJICKa3bIBATh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOMCTBA TMPOCTBIX M CIOXKHBIX BELIECTB Ha OCHOBE
AJIEKTPOHHOI'O CTPOECHUSI aTOMOB MJIM MOHOB, BXOJAIIMX B UX
COCTaB;

- HUCHOJNb30BaTb  OCHOBHBIE  XMMHYECKHE  3aKOHBI,
TEPMOAMHAMUYECKUE CIPaBOYHbIE JTaHHbIE u
KOJIMUECTBEHHBIE COOTHOIICHHUS HEOPTaHUYECKON XUMHH IS
petieHus npoeCcCHOHAIbHBIX 3a/1a4.

N/1-3yk-1. Braagets  Mertomamu
noucka, cbopa u 00pabOTKH,
KPUTHUYECKOTO aHallM3a U CHHTE3a
uH(popMaLuu; METOIMKOMN
CHCTEMHOTO HOAXO0/a TSt
pemieHusl TOCTaBICHHBIX 3314,
CBsI3e W ompeseneHus: Haubolee
3HAYMMBIX cpenu HUX;
METOJIMKaMH TIOCTaHOBKH IIEIIH.

Bnaners:

- o0mMMH TpaBWIAMH  TEXHUKH
oOpaleHu C XHMUYECKOW  IOCYIOH,
000pyAOBaHHEM U XUMHUYECKUMH PEaKTUBAMH;
- DJEMEHTApHBIMH TpHUEMaMH pabOThl B XUMHUYECKOU
mabopaTopuu U HaBbIKAMU OOpAIlEHUs C BEIIECTBOM;

- METOJaMU HKCIIEPUMEHTAIILHOI'O UCCIEAOBaHUS B XUMUU
(TutTanupoBaHKe, TOCTAHOBKA U 00pa0OTKa IKCIIEPUMEHTA).

0e30MacHOCTH  TIpH
71a00pPaTOPHBIM

4. PacnipenesieHre TPyA0eMKOCTH (4ac.) IMCHUILIMHBI 110 TEMaM

M BHJaM 3aHATHI

Ne mo Ne Ne HanmeHnoBanue Temsl Yacel/u3 HUX B MHTEPaKTUBHOM popme
ny He Te Bcero JI3 KJI | JIP | ITIP | CPC
TSt ne MBI
M
1 2 3 5 6 7 8 9 10
1 1 OcHOBHbIE ~TOHSTHS ©  3aKoHbl | 41/3 3/3 8 30
XUMUH
2 2 Ctpoenue aromMa u xumudeckas | 43/3 3/3 40
CBSI3b
3 3 Xumudeckue B3aumopeictBus B | 41/3 3/3 8 30
pacTBopax. OKucnuTensHo-
BOCCTAHOBHTEIIbHBIEC TIPOIIECCHI.
4 4 OCHOBBI HJIEKTPOXHUMUHU 55/3 3/3 8 44
Bcero 180712 12 24 144
5. Conep:kaHue JIEKIMOHHOI0 Kypca
Ne Bcero Ne Tema nexkuuu. Borpocsl, oTpabaTeiBaeMble Ha JTEKIIUU VYuebHo-
TEMBI | YacoB | JIEKIIUU METOAMYECKOE
obecrieyeHue
1 2 3 4 5
1 cemectp
1 3 1 OCHOBHbBIE OHSATHSI U 3AKOHBbI XUMHUH. [1-5], [10-13]

OcCHOBHEBIE

HOHATHUSA
XUMHUYECKUN 3JIEMEHT. 3aKOH COXPAHEHUS MacChl. 3aKOH
COXpaHEHHUsI SHEPruu YpaBHEHHE OWHIITEHHA. 3aKOH
ABOraJipo u ClI€ICTBUS U3 HETO.

XHUMUH: aToM, MOJICKYJIA,




2,3

JHepreTHKa XMMHU4YECKHUX peaKiuii

OcCHOBHBIE TMOHATHS, |-bIi 3aKOH TEPMOJAMHAMHUKH.
TepmonuHamuueckue  mpolecchl,  3akoH  ['ecca.
OHTponus, cBoOomHas dHeprusi [ubOca. 2-ii 3aKkoH
TepMoAMHAMUKHU. HarmpaBieHHOCTh CaMONpPOU3BOIbHBIX
XUMHUYECKHX MPOIECCOB.

TepmonnHamuueckue mnpoueccsl. [IoHsaTHE BHYTpeHHEH
SHEpPruM, OHHTAIBINU, SHTpoONUU, dHepruu ['ubbca,
sHepruu [ enbMrosbia, SJHEPruu aKTUBAIIUN PEAKIUH.

[1-5], [10-13]

XuMH4ecKass KHHeTHKA.

CkopocTb xumuueckoi peakunu. daxkTopsl, BIUAIOIINE
Ha CKOpPOCTb pEaKUMUU. 3aKOH JEHCTBYIOLUX Macc.
Koncranra ckopoctu peaknuu. [IpaBuwno Bant-I'odda.
TemnepatypHslii ko3 duurent. YpaBHeHue AppeHuyca.
DHeprusi akTUBAIUH.

[1-5], [10-13]

KaTtaiu3 u kaTaam3aTopsbl.

Katamuzaropsl.  Llemnple  peakmuu.  XuMHYEcKoe
paBHOBecue. Koncranta paBHoBecus. CwmereHue
XMMHUYECKOro paBHoBecusi, mpuHimi Jle [latemnnbe.

[1-5], [L0-13]

OcHOBHBIC IPEACTABJICHUS 0 CTPOCHUH aTOMAa.
DJeMEHTapHbIE YacTULBl, ATOMHOE $IpO, W30TOIBI,
noHsAtTue oaeMmeHrta. KBaHTOBbIE YwWcna, JHEprus u
KOHpHUrypalluu  3JIEKTPOHHBIX  opOuTtaneil.lIpaBuna
3aIM0JIHEHUS AJIEKTPOHHBIX opOuTaneit: npuHuun [laynu,
IIPUHLIMII MUHAMYMa 3HEpPIruH, NpaBuiao XyHaa, paBuiia
KiieukoBcKkoro. D1eKTpOHHO-CTPYKTYpPHBIE (DOPMYJIBI.

[1-5], [L0-13]

IHepuoauyeckuil 3aKO0H U NEPUOAUYECKAA CUCTEMA
um. /[.A. MenpgeseeBa.

[lepnonnueckuii 3akOH M TEpUOAMYECKAss CHCTEMaA
J.N.MenneneeBa. 3aBUCUMOCTh CBOMCTB JJIEMEHTOB OT
UX TOJIO)KEHHS B IEPUOJINYECKON CUCTEME.

CoiicTBAa aTOMOB: paaWyC, DSHEPrusi HOHU3AILINH,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATEIBHOCTbD.
ITeproaYHOCTh H3MEHEHUS CBOMCTB AaTOMOB.

[1-5], [10-13]

XuMHYeCKas CBSI3b M CTPOEHHE MOJIEKY.I.
O6pa3oBaHue XUMUYECKON CBSI3H. Teopus
rudpuanu3auu  aTOMHBIX opOutanei. [lonspHOCTE WM
MOJIIPU3YEMOCTh  CBSI3M. THIBI XUMHUYECKOW CBSI3HU:
KOBAJICHTHAs, WOHHAs, METAJUTMUECKas, BOJIOPOIHAS.
XapakTepUCTUKH XUMHYECKON CBSI3M: UIMHA, DHEPIHS,
HAIPaBJIEHHOCTb, HACBHIIIAEMOCTh, JIUTIOJIBHBIE MOMEHTHI,
s¢dheKTUBHBIE 3apsIIbI ATOMOB.

XuMudeckas CBSI3b: HMOHHAas, MeTaJTnIecKasi,
BOJIOPOJTHAS

[1-5], [10-13]

10

PacTBOpBI HEAJIEKTPOJIUTOB.

CriocoObl  BBIp@XKEHHUS ~ KOHIIGHTPALMU  PacTBOpa.
PactBopuMocTh BemiecTB B Boje. Ocmoc. OcMoTHYECKOE
nasieHue. [laBnenwe mapa pactBopoB (1-plii u 2-0it
3aKOHBI Payss).

[1-5], [10-13]




11 JucnepcHble cucTeMbl. KoJLUToMIHbIE pACTBOPBI.
Kiaccudukanust AUCHEPCHBIX CHUCTEM M0 pasMepy
qaCTull, 110 arperaTHoMy COCTOAHUIO. dusuxo-
XMMHYECKUE SIBICHMS Ha TpaHuile pasaena  ¢as.
AncopOrusi.

[1-5], [10-13]

12 PacTBOpBI 3/1€KTPOJIUTOB.
Teopust snexTpoauTuyeckor aucconuanuud. CreneHp u
KOHCTaHTa JUCCOIMAIUH, CHJIA SJIEKTPOJIUTOB.

[1-5], [10-13]

KucaorHocts M m1e109HOCTH PpacTBOpPoOB. loHHOE
Ipou3BeACHUE  BOAbL.  BOIOpoaHBI  MOKa3aTels.
Bbydepnsie pactBopsl. ['unponus coneit.

[1-5], [10-13]

OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKIHH.
Metonp! coctaBnenus 1 ypasHuBanus OBP.

[1-5], [10-13]

13 OcHOBHBIE  KJacChl HEOPraHUYECKHX COEJUHEHM.
Homenknarypa u ¢pu3NKO-XMMHUYECKHUE CBOICTBA KUCIIOT,
OCHOBaHHI, COJICH.

14 OcCHOBHBIE IOHATHS YJIEKTPOXUMHHU
DIEKTPOXUMHUYCCKAS CUCTEMA, ANEKTPOA.
DJeKTPOABMKYIIAST CHJIA. DIEKTPOJHBIM MOTEHIUAL.
Bonoponnsiii  snektpon, YpaBHenwe HepHcra. Psn
HANPSDKEHUN METaJUIOB.

[1-5], [10-13]

15 HpuxiaagHas 3J1eKTPOXUMHUSL.

XuMu4eckue HMCTOYHMKK Toka. Kmaccudukarmus XUT:
IIEPBUYHBIE W BTOPUYHBIC. YCTPOMCTBO M IPUHLHII
JIEMCTBUSL  CBUHIIOBOTO  aKKyMYJSATOpPA. IJIEKTPOJIU3
pacTtBopoB cozeil. 3akoHsl Papajnes. [lonsaTue koppo3uu.
Cxopoctb kKoppo3un. Bunbl koppo3un. MeToibl 3aUThI
16 OT KOPPO3UH.

Mertannel. Pusnueckrne W XUMHYECKHE CBOMCTBA. S-
METAJUIBl M TEpPEeXOAHbIE METaUIbl. XUMHUYECKHUE
peaKkuuy IPU KOPPO3UHU MeTajlia.

[1-5], [10-13]

6. ConepkaHue KOJUIOKBHYMOB
He npenycMoTpensl
7. TlepeyeHb MpPaKTHYECKUX 3AHATHI
He npenycmortpest

8. IlepeyeHsb J1aGopaTOpPHBIX padoT

Bcero
YacoB

HaumenoBanue j1abopaTopHoii padoTsl. 3a1aHus, BONPOCHI,
oTpadaTbiBaeMble Ha JJA00PATOPHOM 3aHATHH

YyeoHo-
METOANYEeCKOoe
ob0ecrieuenue

3

4

1 cemectp

OmnpeneneHre SKBUBAJEHTHOW MacChl MeETalyla  METOAOM
BBITCCHCHU A BOI[OpO,Z[a N3 KHUCJIOTHI.

[6]

CKOpPOCTh XUMHUUYECKUX PEaKIMil. XMUMHUYECKOE PAaBHOBECUE

[6]

TennoBoii 3PeKT XUMUIECKOIN peaKInu.

[6]




4 Peakniuu noHHOTO OOMEHa. [7]
4 I'uapous cosiei. [7]
4 OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIINH. [8]
4 XUMHUYECKHE UCTOYHUKHU TOKA. DIICKTPOJIHU3. [8]
9. 3agaHus Il CAMOCTOSITEJILHOM Pa0dOThI CTYJIEHTOB
Bcero 3ajganusi, BONPOCHI, IS CAMOCTOSITEILHOTO H3yYeHHs YueoHo-
TeMBbI Yacos (3apanus) MeToauYecKoe
olecreyeHue
2 3 4
30 Xumudeckuit anement. [Ipocroe u cimoxnoe BemiecTBo. | [1-5], [10-13]
3akoH /lanbToHa. 3aKkOH ABOTraapo.
40 Honnast cBsi3b. HenampaBieHHOCT, M HeHachlaeMocts | [1-5], [10-13]
WOHHOU CBsI3U. MeTtammueckas cBa3b. BonopoaHnas cBsi3b
30 Teopus asnexkrpomuTHyeckoi  auccoruanuu. Honnsie | [1-5], [10-13]
ypaBHeHUA. llopsiAok cOCTaBieHUS MOHHBIX YpPAaBHEHHIA.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC Peakiluy. PaccTaHOBKa
KOX(QPHUIMEHTOB METOAOM 3JICKTPOHHOTO OayaHca.
44 YcerpoiictBo  cBUHIIOBOrO akkymyistopa. Ocobennoctu | [1-5], [10-13]
paboThl HUKEIb-KaJIMHUEBOTO akkymymsaropa. CepeOpsHo-
[IUHKOBBIE AKKyMYJISITOPBI. DEeKTPONPOBOJTHOCTh

pactBopoB  (DakTOpbI, BIUAIOIINE HAa HWHTEHCHBHOCTH
KOppO3UM JJEKTPOXMMHUYECKAsT 3alluTa METAJIOB OT
KOpPpPO3HH.

B pesynbrare ocBoeHMs 3aJaHMM CAMOCTOATEIBHOW pabOThl CTYIEHT JODKEH YMETh pellaTrh
3aJ]a4ud 10 U3YYEHHBIM TeMaM, MOATOTOBUTHCS K BBIIOJHEHUIO TaOOPAaTOPHBIX padoT, a TaKkke K
9K3aMCHY. Ha ocHoBe HN3YUCHHOTO MaTtepuajla CTYACHT JOJIKCH BBIIIOJIHUTL IMHCHbMCHHBIC
3a/laHus B BUJE MOZYJIEH, KaK IPOMEKYTOUYHOTO KOHTPOJIS 3HAHUM.

10. PacyeTHo-rpadguyeckas padora
Temvl, 3a0anus, yuebno-memoouyeckoe obecnevenue (ccoliku Ha pazoen 15. «Ilepeuenv yuebno-
Memoouyeckozo obecneyerus 0Jisk 00YUAIOWUXCA NO OUCYUNTIUHE))

He mpexycMoTpeHa ydeOHBIM IJITAaHOM

11. Kypcosas padora
Temvl, 3a0anus, yuebno-memoouueckoe obecneuenue (ccolaku Ha pazoen 15. «Ilepeuenv yuebno-
Memoouyeckozo obecneyerus 0Jisk 00YUAIOWUXCA NO OUCYUNTIUHE))

He mpexycMoTpeHa yd4eOHBIM IJITAaHOM

12. KypcoBoii npoexkT
Temvl, 3a0anus, yuebno-memoouveckoe obecnevenue (ccolaku Ha pazoen 15. «Ilepeuenv yuebno-
Memoouyeckozo obecneyerus 0Jisk 00YYAOWUXC NO OUCYUNTIUHE)

He npenycMoTpen yueOHBIM IIIaHOM




X0AC HM3YUCHHA JHUCHUIIIMHBI

13. ®oH OLEHOYHBIX CPECTB /IJIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTaluu
00y4YaKIIUXCS M0 JUCHUILINHE (MOIYJIIO)

B mpouecce ocBoeHus oOpa3zoBaTeIbHOM MPOrpaMmbl Yy 00y4aromierocs B

b.1.1.7

yHUBepcanbHas komnereHuus YK-1.
Kapra komnerenunu YK-1:

«XuMus» JTODKHA  CHOPMUPOBATHCS

Ne
/i

Hanmenosanue
JUCHMITIINHBI ¥ KOJ 110
0a30BOMy yueOHOMY TUIaHY

YacTu KOMIIOHECHTOB

TexHonoruu
¢dhopmupoBaHus

Cpenctsa u
TEXHOJIOTHH
OIICHKH

2

4

5

Bb.1.1.7 «Xumusy»

3HaTh:

- Y4YE€HHE O CKOpPOCTH
XMMHYECKOr0  Iporecca
(XumHuecKkass KWHETHKA) U
XUMHUYECKOM pPaBHOBECHH;
- KIaccupuKamuioo "
YCIIOBHSA MIPOTEKAHUS
peaxkuuii B BOJHBIX
pacTBopax 0e3 H3MEeHEeHHS
U C U3MEHEHNEM CTEIIEHEH
OKHCIICHUS 3JIEMEHTOB

- OCHOBHBIE IIOHATHS,
3aKOHBI u MOJEIH
XUMHUYECKHUX CHUCTEM,
PEaKIMOHHYIO
CIOCOOHOCTD BEILIECTB;

- CBOHCTBa OCHOBHBIX
BH/IOB XUMHYECKUX
BEIIECTB U  KJACCOB
XUMUYECKUX O0BEKTOB.

- XHUMHYECKHE CBOMCTBa
3JIEMEHTOB  Pa3INYHBIX
rpynn  Ilepuoguueckoit
CUCTEMBI u ux
BaXHEHUIINX COEINHEHUN
u CBOMCTBa
KOOpPJMHAIIMOHHBIX
COCIUHCHMUIA,

- YUEHHE O HaINpaBICHUU
XUMHUYECKOT0  Ipolecca
(xumMugeckas
TEPMOIAMHAMHUKA);

Jlekiun,
nabopaTopHbIC
3aHSITHA,
CaMoCTOsITeIbHAS
paborta

OTueTsl o
1abopPaTOPHBIM
3aHATHAM,
TECTUPOBAHHUE,
JK3aMEH.

Ymern:

- HCIIONIb30BaTh OCHOBHBIE
MIPUEMBI 00paboTKH
9KCTIEPUMEHTATBLHBIX
JIAHHBIX;

- TPOBOAWUTH  PacyeThl
KOHIIEHTPAIlH PACTBOPOB
Pa3NUYHBIX COCOUHEHUH,
OTIpPENeNATh  W3MEHEHHUE
KOHIICHTPAINH npu

JlaGopaTopHbIit
mpaktuky™m, CPC,
KOHTPOJIbHBIE
paboTHI,
MOJIyJIN,9K3aMEH

OTtyer OTYET MO
nmabopaTopHOM
pabote, F3K3aMeH




MMPOTEKaHUN XHUMHYECKUX
peaxiuii;

-3aMHCHIBaTh
CTEXHOMETPHYECKHE,
WOHHBIE, OKHUCIUTEIbHO-
BOCCTaHOBHUTEINbHBIC,
TEPMOXHMUYIECKHE u
KHHETUYECKHE YPaBHEHUS
peaxuuii;

- OTIpEeTIATh TUT
XHMHYECKON peakiuu Mo
Pa3IMYHBIM ~ TPU3HAKAM
KJIaCCU(pUKAIIH,
BO3MOXXHOCTH, CKOPOCTb H
IyOWHY ee TIPOTeKaHus,;

- MPEJICKa3bIBATh
OKHUCIIUTEIEHO-
BOCCTaHOBUTEIHHBIC
CBOICTBA IpPOCTBIX U
CIIOKHBIX  BEIIECTB Ha
OCHOBE AIIEKTPOHHOTO
CTpOGHHSI aTOMOB HIIH
WOHOB, BXOISIIAX B WX
COCTaB;

- UCTIOJIh30BAaTh OCHOBHBIE

XUMUYECKHe 3aKOHBI,
TEPMOJIUHAMUYECKUE

CIpaBOYHBIE [JaHHBIE U

KOJINYECTBEHHBIE

COOTHOILCHHUS

HEOPraHMYECKOH  XUMHU

Uit peleHus

podecCHOHANBHBIX

3ajady.

Baagern: Jlexiun, OT4eThI 110
- o0mmMH TpaBHJIaMH | JJabopaTOpHBIE nmabopaTopHOMY
TEXHUKH  0Oe30macHOCTH | paboThl, CPC, | mpakTukymy,
npu oOpareHun C | TeCTHpOBaHHE. MOJTyJTbHBIM
XUMHYECKOH MOCy/101, pabotam,
nabopaTopHBIM 9K3aMeH
o0opynoBaHHEM u

XUMHUYECKUMHU

peaxkTHBamuy;

- 3JIEMEHTAPHBIMU

npuemamMd  paboTel B
XUMHUYECKOU
1ab0paToOprn U HABBIKAMH
oOpallieHus ¢ BEIECTBOM;
- METOaMHU
AKCIIEPUMEHTAIBHOTO
WCCIICIOBAHUS B XHMHU
(TuTaEMpoBaHmMeE,




ITOCTaHOBKAa W 00paboTKa
9KCIEPUMEHTA).

YPOBHU OCBOEHM A KOMIIETEHIIMHA VK-1

CrtyneHu ypoBHeil 0CBOeHMSsI

OT1anuurebHbIE NMPU3HAKU

KOMIIeTEeHIIUH
1 2
3HaeT - OCHOBHBIC IOHSATHS M 3aKOHBl XHWMHUH, KiIacCU(DHUKAIIIO
HEOPraHUYECKUX COCAMHEHUN.
YMeeT-;UCIONIb30BaTh  3aKOHBI XMMHUHM [P pEHICHUH  3ajad,
IToporogbrii BBICTPanBaTh IIEMOYKU MPOCTHIX MpPEBpaIlCHUN.

(YIOBJIETBOPUTEIHLHBIN)

Buaaneer-. o0umMy mpaBUIaMi TEXHUKH O€30MACHOCTH TPU OOpAIEeHHH C
XUMHYECKON TOCYI0i, J1Ta00paTOPHBIM OOOPYIOBAaHHEM W XHUMHYCCKUMHU
peakTHBaMU;

3Haer -; kiacCHpHKAIMIO M YCJIOBHS MPOTEKAaHHs PEaKIUil B BOIHBIX
pacTBopax 0e3 U3MEHEHHS U C U3MCHEHUEM CTETICHEH OKUCIICHHS DIEMEHTOB,
3aKOHBI W MOJCJIU XUMHUYCCKUX CHCTEM, PEaKIHOHHYIO CIIOCOOHOCTh
BCIICCTB, CBOI\/'ICTBa OCHOBHBIX BHJIOB XHMHWYCCKUX BCHICCTB U KJIACCOB
XAMHYECKUX 00BEKTOB.

Ymeer-; NPOBOAUTHL pacyeTbl KOHLEHTPALMM PACTBOPOB  Pa3IUYHBIX

IIponBUHYTHIN o .
. COCIMHCHUM, OIpEeAeNaTh HM3MCHCHHE KOHIICHTpAIMii TpH MPOTEKaHUH
(xoporuii) XUMUYECKUX PEaAKIIUl;
-3aIUChIBATh CTEXHMOMETPUIECKHUE, HMOHHBIC, OKHUCTTUTEHHO-
BOCCTAHOBHUTEIIbHBIE, TEPMOXUMHYECKHE U KHHETHUYECKHE YpPaBHEHUS
peakuuii;
Buageer —neMeHTapHBIME PHEMaMH pabOThl B XUMHUECKOMN JTa00paTOpHu
Y HaBBIKaMH O0OpaIeHus ¢ BEIIECTBOM;
3HaeT - XWMHYECKHE CBOMCTBA  DIEMEHTOB  Pa3iM4HBIX  TPYIII
Ilepuoguueckoil cUCTEMBl M HMX BaXKHEMIIMX COEAUMHEHUWHA U CBOMCTBa
KOOPAMHALIMOHHBIX COEIMHEHUH;
- yYeHHWe O HalpaBIeHHWH XHMHYECKOTO TMporecca (XHUMHU4YecKas
TEPMOJUHAMUKA);
YMeer-  mpeackassiBaTh  OKHCIHUTEIBHO-BOCCTAHOBHUTENILHBIE CBOWCTBA
Bricokwuit MPOCTBIX M CJIOKHBIX BEIIECCTB Ha OCHOBE JJIEKTPOHHOTO CTPOCHHSI aTOMOB
(OTIUYHBIN) WJTA MOHOB, BXOJIAIINX B X COCTAB;

- HCIIONb30BaTh OCHOBHBIE XHMHYECKHE 3aKOHBI, TEPMOJIUHAMUYECKUE
CIpaBOYHBIE JaHHBIE M KOJIMYECTBEHHBIE COOTHOIICHHUS HEOPraHMYeCKOH
XVMUU TS pelieHus mpo(hecCHOHATbHBIX 3a/1a4

Biageer — wmerogamMum OKCIEPUMEHTAIBHOIO HCCICIOBAHHS B XUMHHU
(mnaHupoBaHME, TOCTAHOBKA M 00pabOTKa 3KCIIEPUMEHTA).

[Ipouenypa oneHuBaHMs 3HAHUM, YMEHUM, HABBIKOB Mo aucuuruHe b.1.1.7 «Xumus»

BKJIFOYACT Y4YET BBITIOJIHCHHUS JIa0OPAaTOPHBIX pabOT, CaMOCTOSTENIbHOW pPaOOThI, TECTOBBIX
3amanuii, oSk3aMeH. JlaGopaTopHbie pabOTBl CYUTAIOTCS  BBINOJHEHHBIMH B  Cllydae
MPEIOCTaBIICHUSI B KOHIIE 3aHATUS OT4YeTa (MPOTOKOJA), BKJIIOYAIOIIETO TEMY, XOJA paboThl,
COOTBETCTBYIOIIME PACUEThI, ypaBHEHUS PEAKIUil U 3amuTe 1a00paTOPHOTO 3aHATUS — OTBETE
Ha BOIpockl 1o Teme paboThl. [llkana omeHuBaHMUS — «3auTEHO / HE 3a4TE€HO». «3auTEHO» 3a
nabopaTtopHyto paboTy CTaBUTCS B CIIy4ae, €CIM OHAa MOJHOCTHIO MPAaBWJIHHO BHITIONHEHA, TIPU
3TOM 0O0ydYaroIIUMcs I[OKa3aHO CBOOOAHOE BiaJieHWe MarepuanoM mo auciuruiHe. «He



3aUTEHO)» CTAaBUTCS B Ciydae, eciii paboTa pelleHa HENpaBWIBHO, TOTJA OHA BO3BPAIaeTCs
CTYyIEHTY Ha J0pabOTKy H 3areéM BHOBb cHa€Tcsi Ha MPOBEPKY NPENoJaBaTelio.
CamocrosiTenbHass paboTa CYMTACTCS BBIIIOJHECHHOM B Cllydae YCIEIIHOTO BBIMOJHEHUS
TECTOBBIX 33/JIaHUM B BuAe MoayJiel. K sk3aMeHy Mo JUCHUILIMHE CTYJIEHTHI IOMYCKAIOTCS MpU
MPEIOCTAaBICHUH BCEX OTYETOB IO BCEM JIAOOPATOPHBIM 3aHATHUSM W YCIICIIHOM HalUCaHUU
MOJYJIbHBIX 3aJaHUMN.

DK3aMeH TPOBOJUTCS B BHJAEC KOMIIBIOTEPHOro TecTHpoBaHms. Illkama oleHWBaHUS
cnenyromas. OneHKa «OTJIUYHO» CTABUTCS, €CIM CTYICHT TMOKAa3bIBACT YETKUI TPaMOTHBIA U
000CHOBaHHBI ypOBEHb 3HAHUU IO CYIIECTBY TOCTABJIICHHBIX BONPOCOB — JA€T MPABHJIbHBIN
otBeT Ha 80-100% TecTOBBIX 3aJaHUM.

[Ipu oleHKE «XOpPOIO0» CTYACHT IOKa3bIBaeT TJyOOKHE 3HAHUS IO IOCTaBJICHHBIM
BOIIPOCAM — OTBEYAET MpaBWIbHO Ha 60-79% TeCTOBBIX 3aJaHUM.

[Tpu olIeHKE «ya0B/IETBOPUTEIBHOY» CTYICHT HE JaeT MOJTHOTO HCUEPIIBIBAIOLIETO OTBETA
Ha MMOCTaBJIEHHBIE BOIMIPOCHI, JOIMYCKAET OT/IEIbHbIE HETOYHOCTH M MOTPEITHOCTU MPU TPAKTOBKE
MaTepuasa — OTBe4aeT MpaBHIbHO Ha 35-59% TeCTOBBIX 3aaHUM.

[Ipu oreHKE «HEYIOBJIETBOPUTENbHO» CTYJEHT HE TMPEACTABISIET JIOCTATOYHO
yOenuTeNbHbIX 3HAHUN — OTBEYaeT MeHee ueM Ha 35 % TeCTOBBIX 3aJaHHA.

Ilpumepvt KOHMPOILHBIX 60NPOCOG U 3A0AHUIL 014 NPOBEOCHUA MEKYULE20 KOHMPOA
U NPOMENCYMOUHOU ammecmayuu no UMmMo2am O0C80€HUA OUCUUNIUHbBL, A MaKxyce 01
KOHMPONA CAMOCMOAMENbHOU padomuvl  00yuarouiezoci no OmoeabHbIM  pazoenam
OUCUUNTIUH.
Tekywuti kKoHmpo1b

Monyns 1
-Beiuncnure maccy (r) 6pommuaa Kajiablusi, B KOTOPOM CONEPXKUTCA TAaKOE K€ KOJIMYECTBO
BEIEeCTBA, YTO U B 9,961 Hoanaa Kaius.
-ITpu okucnennun meramna (1) maccoit 6,4r monyunscst okcun maccoit 8r. Ilpu BoccTaHOBIEHHH
sToro okcuaa maccou 1,0r momyden meramn maccoi 0,8r. OTBeUarOT JU ITH JIaHHBIE 3aKOHY
NOCTOSIHCTBA cocTaBa: 1) aa; 2) Het? OTBET NOATBEPAUTE PACUETOM.
- Hanmummre BbIpaXkeHUs 1711 KOHCTAHT PaBHOBECHS PEAKIHIL:

1) 2502+ O2=2S03

2) CHs+ CO2 > 2CO + 2H>
B kaxoM HampaBJIeHUN IPOM30MAET CMEIIEHNE PABHOBECHS ITPU MIOHWKCHUN JJaBJICHUA?

Monyis 2

-Yxaxute kBaHTOBbIe umcia (N, |, M, Ms) 5JeKTpoHA, KOTOPBIA SBISETCS TOCIEIHUM IO
MOPSAIKY 3alOJIHEHHs, M ONpPEJEeNIUTE YHUCIO HECMAapeHHBIX 3JEKTPOHOB B aTOME 3JIEMEHTa
TPETHETO NEPHO/IA YETBEPTON I'PYMIIBI IJIaBHOW MOATPYIIIIBL.

-BHenHue ypoBHH aToMoB uMeroT BuI: 2822pt, 4s?4p?, 5s?5p®, 6sl. B kakux mepmomax, W B
KaKMX MOATPYIIAaxX HaxoAsaTcss 3TH 3jeMeHThl? K KakuMm 3JIeKTpOHHBIM CEMEHCTBAaM OHH
MIPUHAJIEKAT?

-Onpenenure TUI THOPUAM3ALUN OpOUTaNel LEHTPaIbHOIO aToOMa B CIEAYIOIIMX 4YacTUIaXx,
HA30BHUTE U M300pa3uTe reoMeTpuueckyro ¢popmy 3Tux yactull. OmnpeaenuTe KpaTHOCTh CBS3U U

COCTOAHUEC HACBINIAEMOCTHU HeHTpaHBHOFO aToMa.
AlCl3, CHg4, Bl3, SCIFs, SiFs, GeFs.

Mopyns 3



- Ilepokcun Bomopoma. Ctpoenue. OKUCINUTENFHO-BOCCTAHOBUTENBHBIE CBOMcTBa. [lpuBeante
YPaBHEHUS PEAKIIUM.
- KakoBa (yHKIMS B OKHCIHTEIBHO-BOCCTAHOBMUTENbHBIX peakiusax SOz u cynb(puTOB.
CocTaBUTh ypaBHEHHsI peakluil, MPOUCXOAAmuX npu nponyckanun SOz yepe3 pacTBopbl a)H2S
6)K2Cr.07 B kucioi cpeje.
- CocTaBUTh ypaBHEHUS pPeaKLM

Mg + H2SOs(komnr) =

Zn + H2S04 (paz6)=

Tpumepol 3a0anuii 0151 NPOBEOEHUsL NPOMEICYMOUHOU AMMeCmayuu no UMo2am 0C80ECHUs.
OUCYUNTUHDBL

- MeTo1oM 371eKTPOHHOTO OaaHca paccTaBuTh KO3 (OUIIMCHTHI B yDaBHECHUN PEAKIIUU
KIl+H202+H2S04=1+K>S04+H>0, koaddutiueHT nmepex BOCCTAaHOBUTEIIEM PABEH:

- MeTo10M 3J1eKTpOHHOTO OaniaHca moo0path K03(G(OUIUEHTHI B YpaBHCHUH PEAKIIUU

- 3akonunte ypaBHeHue peaknuu Ca+HNO3(pa30)=..., MeTo10M JIEKTPOHHOTO OanaHca
nonoepute KOAPPUIUEHTHI, YKaKUTE CyMMY KO (PHUIIMEHTOB B MPaBOi YaCTH YpaBHEHHS
peaxun

- MeTo10M 3JIeKTPOHHOTO OallaHCca pacCcTaBbTe KOAPPHUIIMESHTHI B YPABHCHUU PEAKIHH
P+HNO3(pa36)+H20=H3PO4+NO u ykaxxute cymmy Ko3(hGHUIHUEHTOB B JICBOW 4aCTH YpaBHCHHS

Bomnpocsl 1uist 3k3aMeHa

1. OCHOBHBIE TOHATHS XUMHUHU: aTOM, MOJIEKYJa, MPOCTOE U CIIOKHOE BEIIECTBO,
M30TOIbI, XUMHUYECKUN SJIEMEHT, XuMHudeckass (opmyna, aTroMHas W MOJIEKYJSpHas Macchl,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM.

2. OCHOBHBIE KJIACChl HEOPraHWYECKUX COEJUHEHUH (KUCIIOTBI, COJM, OKCHJBI,
OCHOBaHHUs): OIpejeNieHue, TUIbl, XUMHUYECKHE CBOWCTBa, mojgyueHue. HomeHkiatypa
HEOPraHUYECKUX COEANHEHUN.

3. [TonsiTve 3KBUBaAJNIEHTa, YKBUBAJIECHTHOIO 00beMa, MOJIIPHOW MacChl 3KBUBAJIEHTA.
Pacyer MossipHOII Macchl SKBUBAJEHTA JIEMEHTA, OKCUAA, KUCIOTBI, OCHOBaHMS, COJIM. 3aKOH
HKBUBAJICHTOB.

4. B3auMocBsi3b 3Hepruu u Macchl (ypaBHeHHe OiHIITelHa). 3aKOH MOCTOSHCTBA
cocTaBa. 3aKOH KpaTHbIX OTHoOweHHH. OObenuHEHHBIH TIa30BbIM 3aKoH (ypaBHeHue [eii-
Jlroccaka u boitnga-Mapuorra). YpaBHenue KianeiipoHna, ypaBHEHHE COCTOSIHUSI HJ€albHOTO
rasza. 3aKkoH ABOTrajJipo U CJIEACTBHUS U3 HETO.

5. OcHOBHBIE CBEIEHMS O CTPOCHHMM aroma (COCTaB ATOMHBIX sI€p, HW3O0TOIBI,
ompeNieJieHne XHMHUUYECKOro ajeMeHTa). J[BolcTBeHHas (KOPIYCKYISIPHO-BOJIHOBAsI) MPUPOIA
CBETAa, MICKTPOHA.

6. DU3NYECKUI CMBICT KBAHTOBBIX YHCE.

7. [lepmonnueckas cucrema oinementoB .M. MenaeneeBa. nekTpoHHas
KoHurypauust aromoB. Ilepumonmueckuit 3akon JI.M. MennaeneeBa. Teoperuueckoe
000CHOBaHME IEPUOTUUECKOT0 3aKOHA. 3aKoH Mo3mH.

8. [Topsimok 3amosiHeHus AIEKTPOHAMH OpOUTaIel: MPUHIUI HAaUMEHbIIEH YHEPIUH,
npunuun [aynu, npasuno Xynaa, npasuio KinedkoBckoro.
9. 3aBUCUMOCTb CBOMCTB AJIEMEHTOB OT MX MOJIOKEHHS B MEPUOIUYECKON CUCTEME.

[lepronu4HOCTE M3MEHEHUH CBOMCTB (paauyc, SHEprus HOHHU3AIMH, CPOJCTBO K AIIEKTPOHY,
3JIEKTPOOTPHUIIATEITHLHOCTD ).



10. XuMHUYECKasi CBsA3b. YCIIOBUSI U MEXaHU3Mbl OOpa30BaHHMS XWMHYECKOHW CBS3U.
DHeprusi CBS3U.

11. KoBasieHTHast cBs13b (MOJSIpHAS ¥ HETIOJIsIpHAs ). JIUITOIbHBI MOMEHT.

12. CBolicTBa KOBaJEHTHOM CBSI3M: HACHIIIAEMOCTb, HAIIPABIEHHOCTb (G U T CBSI3M),
MOJIIPU3YEMOCTb.

13. I'm6puamsanus opouTaneii sp, sp?, sp°.

14. WNonnas cBs3b. [Ipupoaa u cBoiicTBa MOHHOHU cBsi3u. [Ipumepsl 06pazoBaHus.

15. Bonoponnas cBs3e. YcinoBus oOpa3oBaHHs BOIOPOAHON CBsizn. OCOOEHHOCTH
CBOICTB BEILIECTB C ACCOLMUPOBAHHBIMU MOJICKYJIaMH.

16. Mertamnyeckass CBs3b. OJJEKTPOHHOE CTPOCHHE M OCOOCHHOCTH CBOWCTB
METAaJIJIOB.

17. Xumuueckass ~ KMHeTHKAa. IloHsATHE  CKOpPOCTM  XMMMYECKOM  PEaKLHH.
Marematuueckoe BbIpaKeHUE.

18. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON peakUuu OT KOHIEHTPAIMU Pearupyromx
BellecTB (3aKOH AeiicTByromux mMace). Koncranrta ckopoctu.

19. 3aBUCHUMOCTh CKOPOCTH XMMHMUYECKHUX peakiuil ot temmeparypsl. [IpaBuio Baut
l'odda. YpaBuenue Appenuyca.

20. 3aBUCHUMOCTb CKOPOCTH DPEAKIMH OT IMPHUPOABI BELIECTB. DHEPrusl aKTUBALUU
XUMHYECKHUX PEaKINi. AKTUBHPOBAHHBIA KOMILIEKC.

21. VYckopeHue xumuueckux peakuui (karanus). lloHarue o karanuzaropax Hu
KaTaJIUTHYECKUX peakuusx. MexaHu3Mm JelcTBUA KaTaau3aTopa.

22. OOpatumble 1 HEOOpAaTUMbIE XUMHUYECKUE PEaKIUU. XUMHYECKOE pPaBHOBECHE.

KoHncranta xmmMuyeckoro paBHoBecus. (PakTopbl, BIMAIOLIME HA HAIPABICHUE XMUMHYECKHUX
peakuuii 1 XMMHMYECKOEe paBHOBecHE (KOHILIEHTpalus, Temreparypa, nasienue). [lpunuun Jle
[ITarense — bpayHa.

23. N3MeHeHne BHYTPEHHEN YHEPTUU U DHTAJIBIINA B XUMUYECKUX PEAKIIHIX.

24, 3akon ['ecca u caeacTBus u3 3akoHa I'ecca.

25. CBoOopnas sHeprus ['ud0ca.

26. | 1 Il 3aKOHBI TEPMOJUHAMUKH.

217. PactBopel. IlonsiTue pacTtBopuTENs, PACTBOPEHHOIO BeHlecTBa. [ mapaTHas
teopust JI.MI. MenneneeBa. ConbBarauusa. I'maparanus. PacTBOopuMOCTb, MpOU3BEIEHUE
pacTBOPUMOCTH.

28. [TonsiTue: cuctemsl, (hazbl, TOMOT€HHBIE H TETEPOTEHHBIE CHCTEMBI.

29. Hacsiennblie, HEeHaChIIIEHHBIE, TEPECHIIIEHHBIE PACTBOPHI.

30. Honnsie peakiuu B pactBopax. [Ipumepsr.

31. Konnentpanus pactBopa. CriocoObl BBIpaKEHHUS KOHIIEHTPAIIMH PACTBOPOB: a)

MaccoBasi 70 (TpOLIEHTHass KOHLIEHTpalus); O) MoJsipHas KOHLEHTpalMs; B) MOJSpHas
KOHIEHTpaIUsl SKBUBAJIEHTA; T') MOJIsUIbHAs KOHIEHTpalus; 1) TUTp. Popmyna TUTPOBAHUS.

32. Huddysus, ocmoc. Ocmoruueckoe masineHue. 3akoH Baut-IT'odpda. Ocmoc B
pUpPOJIE.
33. [TepBbiii 3akoH Payns (moHMXKeHHWE JaBJIEHUS TIapa pPAaCcTBOPHUTENS HaA

pactBopoM). Bropoil 3akoH Payns (moBbllleHHe TeMmIepaTypbl KHUIEHHS M TOHW)XEHHE
TEMIIepaTypbl 3aMep3aHHsl PaCTBOPOB).

34. OcHoBHbBIE TpPHU3HAKU M KiIacCU(PUKAIUSA TUCHEPCHBIX CHUCTEM. YCTOWYMBOCTH
KOJUIOM/IHBIX CUCTEM.

35. Teopust snexktponutnueckoit aucconuanuu (TO) Appenuyca. Koncranra u
CTeneHb auccounanuu. IIponsseneHne pacTBOPUMOCTH.

36. CwibHble U clabbie 2JIeKTpOauThl. CBOWCTBAa KHUCIIOT, OCHOBAaHWUW M COJCH C
TOukH 3peHus TO/I.



37. Huccoumnanusa Boapl. MoHHOE mnpou3BeAeHUE BOAbl. BOIOpOAHBIN IOKAa3aTelb

(pH).

38. ['uaponu3 conei.

39. OxucnurensHo-BoccTaHoBUTENbHBIE peakuuu (OBP). Tumer OBP.

40. Crenenp oxucnenus. lloHATHe mnpoLECCOB OKUCICHMS, BOCCTaHOBIICHHS,
OKHCJIUTENS,, BOCCTAHOBUTEJIS.

41. [TonsiTHE 00 271eKTPOAHBIX OTEHIMANaX. Y paBHeHue HepHera.

42. ["anpBaHMYECKUI 37IEMEHT, IPUUMHBI BOSHUKHOBEHHUS AIEKTPUYECKOTO TOKA.

43. IlepBuuHbIE M BTOPUYHBIE XUMHMYECKHE WCTOYHUKH TOKa. CBUHIOBBIN
AKKyMYJISTOP. Y CTPOMCTBO. XUMHUYECKHE PEAKLIUH IIPU pa3psaae U 3apsiie.

44, DNEeKTPOIN3 paciulaBa U PacTBOPA XJIOPHUJA HATPUS C MHEPTHBIMH JJIEKTPOAAMH.
DJEKTPONU3 COJIeH C aKTUBHBIMHU JIeKTpoAaMu. PapunnupoBanue meTamios.

45. 3axonbl @apanes. [IpakTudeckoe NpUMEHEHNUE IIEKTPOIIN3A.

46. Koppo3us. Buasl koppo3um: XuMuyeckas, djeKkTpoxumuueckas. Kopposus
OLIMHKOBAHHOI'O U JIY’KEHOTO JKEJIe3a.

47. @®akTOpHl, BIUAIOIME HA UHTEHCUBHOCTh KOppo3uu. CriocoOb! 3allluThl METAIIIOB

OT KOPPO3UHU: MEXaHUUECKUE, XUMUYCCKHUE U IJICKTPUUCCKHUE.
14. O6pa3oBaTesibHbIE TEXHOJIOTHH

Jns ycnemHo# peanu3anuy 00pa3oBaTeNbHOrO MpPOIEcca M0 AUCIMIUIMHE «XUMHUS» U
NOBBIIIEHUST €r0  A(PQPEKTUBHOCTH HCIONB3YIOTCA KaK TPaTUIMOHHBIE I€Jarorudyeckue
TEXHOJOTUU, TaK M METOAbl AaKTUBHOTO OOy4YeHHWs: [eNoBasi Wrpa, JIEKIUs-BH3YyalU3allus,
npoOJIeMHast JCKIIUS.

VY aenbHbIN Bec 3aHATHH, TPOBOJUMBIX C HCIIOJIB30BAaHUEM aKTHBHBIX U MHTEPAKTUBHBIX
METOJI0B O0YUYEHHUSI, B LIEJIOM [0 TUCLUUIUIMHE cOocTaBiseT 36 % ayAUTOPHBIX 3aHITHH.

B pamkax ydeOGHOro kypca mpeayCMOTPEHbI JIEKIMOHHBIE 3aHATHUS C MCIOJIb30BaHHEM
Ipe3eHTalMi, BBIOJHEHHBIX B penakrope Microsoft Office Power Point 2010 mo Bcem Temam
(100 %). (ITporpammuoe obecnieuenue: Microsoft Office Power Point 2010).

15. HEPEYEHb YYEBHO-METOJINUYECKOTI'O OBECIIEUEHUSA OJ51
OBYYAIOIIUXCS MO JUCHUIITINHE
(no3uyuu pazoena Hymepylomcsa cK603HOll Hymepayueil U Ha HUX OCYULeCMAIONCA
cevinku uz 5-13 pazoenos)

1. 'munaka H.JI. O6mas xumus: yaednoe nmocooue / H.JI. I'muaka - M.: Kuopyc, 2010. — 752 c.
KonngecTBo 3K3eMIUIsIpoB — 22.

2. I'muaxa H.JIL. 3agaum u ynpaxuenus no oomeit xumun / H.JIL. I'nuaka — M.: Knopyc, 2012 —
240 c. KoanuecTBo 3k3eMIIIsipoB — 32.

3. Ipece, U. A. OcHoBBI 00mmIei xumuu : ydeObHoe mocobue / U. A. Ilpecc. — 4-e w3, —
Canxkr-IlerepOypr : XUMU3IAAT, 2020. — 352 c¢. — ISBN 078-5-93808-344-9. — TekcrT :
ANEKTPOHHBIH // DnexTpoHHO-OMOMmoreyHass cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/97819.html (mara obGpamenus: 05.05.2021). — Pexxum goctyma
http://www.iprbookshop.ru/97819

4. Tapmmn, A. II. OOmass W HeopraHuuyeckas XUMHS B CXeMax, PHCYHKax, Ta0uunax,
XUMHUYECKHX peakuusx : yue0. mocobue / A. Il. I'apmmn. - CIIG. : Ilurep, 2011. - 288 c.
KonngectBo sx3eMIusipos — 1.

5. Crace H.®. CrnpaBoyHuk mo oOmieil U HeopraHMyeckoil Xumuu [DIeKTpOHHBIH pecypc:
yueOHOe mocobue/ Crace H.®D. — DnektpoH. TekcToBble naHHBIe. — Tomck: Tomckuii
MOJIMTEX HUYECKUN YHUBEPCHUTET, 2014. — 93 C. — Pexxum JIOCTYyTIA:
http://www.iprbookshop.ru/34718. — 95C «IPRbooks».



http://www.iprbookshop.ru/34718
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6. PsaOyxoBa T.O. O6mas xumus. / Psdyxosa T.O.: yaeOHOE mOcOOUE sl CTYACHTOB OYHOU H
3a04HOM opM oOyueHus. - DHrenbe: M3a-so DTU (pumman) CI'TY umenn INarapuna 1H0.A.,
2015.- 48 c. KomngectBo sx3emiuisipoB — 40.

7. Psoyxosa T.O. PactBopsl / PsoyxoBa T.O., Hepepnas O.I'., fIxoBneB A.B.: yuebHoe mocodue
JUIS CTYyJIEHTOB OYHOM M 3a04HOU ¢opMm oOyuenwus. - Durennc: U3a-so OTU (dpmwman) CI'TY
uMmenun [arapuna FO.A., 2014. - 52 c¢. (3 meu. n.) (apyrue) - ISBN 978-5-9905521-7-3.
KonuuectBo sx3eMIuisspoB — 45.

8. PsoyxoBa T.O. Heopranuueckas xumus. / Psoyxosa T.0.: yue6HOE mocoOue /isi CTYJCHTOB 1
OYHOU U 3a04HOU GopMm oOydenwus. - Jurensc: U3n-so OTU (puman) CI'TY umenu ['arapuna
I0.A. , 2015.- 56 c. KonndectBo sx3eMiuisipoB — 40.

9. Pabyxoa T.O. OkuCIMTEIHLHO-BOCCTAHOBHUTEIBHBIC peakiuu pactBopax /PsdOyxosa T.O.:
y4eOHOe TTocoOue sl CTYACHTOB OYHOM M 3a04HO# popMm 00yueHus. 13m1.ont.auck (CD-ROM) -
Ourenbe: Uzn-8o OTU (punman) CI'TY umenn INarapuna FO.A., 2016. - DinekTpoHHBIH aHAIOT
nevyaTHoTo u3fanus. - Pexxum nocrtyma : http://techn.sstu.ru/WebLib/23096.pdf

10. Psadyxoa T.O. PemeOnuk 1o oOmeld XuMuu. MeToaWYecKue YKa3aHHUS IS
CaMOCTOSTEIIbHOW pabOThI M pelIeHuo 3a1a4. — JHrenbe, 2012, 21 c.

11. PadyxoBa T.O. Knaccel Heopranndyeckux BemecTB / PsOyxosa T.O.: yueOHoe mocobue st
CTYJICHTOB BCEX HampaBjieHU U ¢GopM 00ydeHHUs, U3YHaIOIIUX XUMHIO - DHrenbe : U3n-so OTU
(pumman) CI'TY umenn I'arapuna FO.A. ,2013 .- 32 c¢. KomudecTtBo 3x3eMiutsipoB — 40.

WNHuTepHeT-pecypcesl

HNHCTUTYT MMeeT omnepalnroHHble cucTeMbl Windows, 3JIEeKTpPOHHBIE BEPCHH y4EOHUKOB,
MocoOuii, METOAMYECKUX pa3padOTOK, yKa3aHUN M PEKOMEHJAIMK MO BCEM BUJAM Y4eOHOMH
paboThl, MPEIyCMOTPEHHBIX pabodeil mporpamMMmoi, HaxXOASIIMecs B CBOOOJHOM JOCTYIE st
CTYJICHTOB, 00YJaronuxcs B By3e.

Uctrounuxku MOC

http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=105 Xumust

16. MaTrepuanbHO-TEXHHYECKOE oO0ecniedeHUe
ITepedyenn n onucanue y4eOHbIX ayAUTOPHI

YueOHass ayauTopusi 1Jisl NPOBeeHUS] 3AHATHH JIEKIIMOHHOIO THIIA, TeKYIIero
KOHTPOJIA M  TNPOMEXKYTOYHOH  aTTECTAMH, TIPYNNOBBIX M  HHIMBHAYAJIbHBIX
KOHCYJIbTAM I

VYKOMIIJIEKTOBaHA CHELUAIM3UPOBAHHOW MeEOENbl0 W TEXHHYECKUMH CpPEACTBAMHU
oOyuenus: 18 pabounx MecT oOyuaroniuxcs; padodyee MECTO MperoaaBaress; KjlaccHas J0CKa;
IIPOEKIIMOHHBIA  JKpaH; MYJbTUMEAUMHBIA IPOEKTOP; KOMIBIOTEP, MOAKIIOUYEHHBIM K
WuTepHer;  meMoHcTpanmoHHoe  oOopymoBaHWe W y4eOHO-HarJBIIHBIE — TIOCOOUS,
o0ecreunBaroIye TeMaTHUECKUE UILTIOCTPALIUH 110 paboydeil mporpaMMe TUCIUIITHHBI.

YueOHast ayiuTOpUA A/ IPOBe/IeHUs 3aHATHI J1a0OpPaTOPHOro THIIA

VYKOMIIJIEKTOBaHA CHELUAIM3UPOBAHHOW MeEOENbl0 W TEXHHYECKUMH CpPEACTBAMHU
oOydeHus: ocHaileHa MynbTulieHTpudyroit CM-6M, peakTuBaMu, MITaTUBaMH, CHUPTOBKAMU,
Becamu Shinko AJH-220 CE-220, mocynoi XMMHUECKOH CTEKJISTHHOM, TJIaKaTaMu, HarJIsATHBIMU
nocoOMsIMH, BHJIEO0, ayAMO MaTepuaiamMH, MYJbTHUMEIUIHOW ammaparypoil, MiaHIIeTaMu,
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