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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noarorosku 20.03.01 TexHocdepHast 6e30macHOCTh
Hampasnennocts (mpoduis) be3omacHOCTh TEXHOTOTUYECKUX MPOIIECCOB M MPOHU3BOJICTB

Kranuduxarms Bbakanasp

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 93ET

YacoB 1o yaeOHOMY IIaHy 324 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 26
CaMOCTOsTebHAs paboTa 280
4acoOB Ha KOHTPOJIb 18

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 8 8 8 8
JlabopaTtopHbie 18 |18 |18 |18

B Tom uuncne uHT. 10 (10 |10 |10
Wroro ayn. 26 |26 |26 |26
KonrakTHas pabora |26 |26 |26 |26
Cawm. paboTta 280 (280 | 280 | 280
Yacel Ha KOHTPOJTb 18 |18 |18 |18
Hroro 324 1324|324 | 324




[Iporpammy cocTaBui(u):
KaHo. c.-X. Hayk, 0oy., Ilpoxonvesa M.B.;xano. buon. nayk, doy., Cepeda H.B.;acc., Anopeesa O.E.

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 20.03.01 Texnocdepras 6e3omacHocTsh (mpuka3 MunoOprayku Poccun ot 25.05.2020 1. Ne 680).

2. Yuebnsiii tian: Hanpasnenue noarorosku 20.03.01 Texnocdepras 6e30nacHOCTh
Hanpaenennocts (mpo¢miib) bBe30macHOCTh TEXHOJOTHYSCKUX IIPOIIECCOB W MPOU3BOICTB, OIOOPEHHBIN YUYEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 14.06.2023 r., nporokosn Ne 17.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImycKkatomeit kadeapoit Mapumapses C.H.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | opMupoBaHUE 3HAHHI TEOPETHUECKUX OCHOB XUMHUH U CBOHCTB XUMHUUECKHX JIEMEHTOB, HEOPTAaHMUECKUX U
OPraHUYECKUX COEIMHEHUM.

1.2

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OOII

Huxn (pazngen) OITOIT: b1.0

2.1 | TpeGoBaHusi K NpeIBApPUTEIbHOI IIOATOTOBKE 00y4YaK0IIerocs:

2.2 | JucuMmIMHbI ¥ IPAKTUKH, 1JI51 KOTOPbIX OCBOECHHE JaAHHON ANMCUMIJIMHBI (MOAYJIfA) HEOOXOAUMO KaK
npeauecTByoIee:

2.2.1 | MaremaTtHyeckoe MOJIEIUPOBaHHE

2.2.2 | MarepuanoBeneHue

2.2.3 | Mexanunka

2.2.4 | YaeOHast MpakTHKa, 03HAKOMHTEIIbHAS MTPAKTHKA

2.2.5 | dusnosiorus yeaoBeka

2.2.6 | [IpodeccrnoHambHbIE KOMITBIOTEPHBIE IPOTPaMMBI

2.2.7 | Terutopusuka

2.2.8 | DneKTpOTEXHUKA U AJIEKTPOHUKA

2.2.9 | OCHOBBI THIIPABIUKA U TUAPOMEXAHUKU

2.2.10 | [TpousBoICTBEHHAS IPAKTUKA, TIPEAIUIIIIOMHAS TPAKTHKA

2.2.11 | IpousBoACTBEHHAS MPAKTUKA, TEXHOJIOTHYECKAs! (TPOSKTHO-TEXHOJIOTHYECKAs ) MPAKTHKA

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHMSI TUCLIATIINHBI
(MOJY.JIS)

OIIK-1. Crioco0OeH yauTHIBaTh COBPEMEHHBIEC TEHICHIINH PAa3BUTHA TEXHUKH M TEXHOJIOTHH B 001aCTH TeXHOCEpHOH
6e30MacHOCTH, U3MEPUTETBHON 1 BRIYUCIUTEIFHON TeXHUKH, HH(POPMALMOHHBIX TEXHOJIOTHH MPHU PElIeHUH TUIIOBBIX 33134 B
obnacTy MPoQecCHOHANBHOM ASSATENBHOCTH, CBI3aHHOM € 3aIUTON OKpY»Kalomieit cpelibl 1 obecreueHneM 0e3011acHOCTH YeJIOBEeKa;

OIIK-1.1 ITornMaeT coBpeMEeHHbIE TEHACHIINY Pa3BUTHS TEXHUKHU U TEXHOJIOTUH B 007acTH TexHOC(hepHO#l Ge30macHoCTH,
W3MEPHUTENBHON U BEIYUCIUTEIBHON TEXHUKU M IIPUMEHSIET MX B CBOCH IPO(ECCHOHATIBHOMN NesSTeIbHOCTH

OIIK-1.2 [IpumeHseT MaTeMaTHYSCKHI ammapar JJIs pelieHHs THITOBBIX 3a7a9 B 00JIACTH MPOPECCHOHATLHON AATSTLHOCTH

OIIK-1.3 Pa3pabarbIBaeT IpOCTbIC MATEMATHUECKHE MOZIEIN 00BEKTOB, IIPOLIECCOB, SIBICHHUI MPH 33laHHBIX JIOMYIICHUIX 1
OTpaHWYEHHAX B 00JIaCTH MPOQeCcCHOHANBHOM NeATeTbHOCTH, CBA3AHHON C 3aIIUTOH OKpPY/KAIOIIEH Cpesl 1 o0ecriedeHIeM
6e30MacHOCTH YeT0BeKa

B pe3yibTarte 0CBOCHHMS JUCHUILUIMHBI 00y4AIOIMIiCS N0JIKeH

3.1 (3HaTh:

3.1.1 | - aEKTPOHHOE CTPOEHHE ATOMOB U MOJICKYT,

3.1.2 | - OCHOBBI TEOPUH XUMHUYECKOH CBSI3U B COCIMHEHHSIX PAa3HBIX TUIIOB;

3.1.3 | - ocCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS XMMUUECKUX TIPOIIECCOB,;

3.1.4 | - xuMu4ecKue CBOMCTBA JIEMEHTOB PAa3JIMYHbIX Ipynin [lepuoauueckoil CUCTEMBI U UX BaKHEUIIUX COCIUHEHUI;

3.1.5 | - cBO¥CTBAa HEOPTaHHMYECKUX U OPTAaHHMYECKUX BEIIECTB UX CIIOCOOBI MOTYICHUS H IPUMEHEHHST,

3.1.6 | - peaKIIMOHHYIO CIIOCOOHOCTD BEIIECTB;

3.1.7 | - cCBOMCTBa OCHOBHBIX BUIOB HCOPraHMYICCKUX BCUICCTB,

3.1.8]|- CTPOCHUEC U CBOICTBa OCHOBHBIX KJIACCOB OpraHNM4Y€CKrX BEIICCTB, B3AMMOCBA3b XUMHUYCCKOI'0 CTPOCHUA OPraHNYCCKUX
BCIICCTB C UX TOKCHYHOCTBIO K OITACHOCTBIO.

3.2 | YMeTh:

3.2.1 | - IpOBOAUTH PacUEeThl KOHIICHTPAIIMH PACTBOPOB PAa3IHYHBIX COCIMHCHUI;

3.2.2| - ompenensaTh N3MEHEHUE KOHIIEHTPALMH PU NPOTEKaHUHU XUMUYECKHX PEaKIIUid;

3.2.3 | - ompeznenaTs TEPMOANHAMUUECKUE XaPAKTEPUCTHKN XMMUYECKUX Peakuuil 1 paBHOBECHbBIE KOHIIEHTPALIUH BEIIECTB;

3.2.4| - IpOBOJUTH pacueThl KOHLEHTPALUU PACTBOPOB Pa3IMYHbIX COCAUHEHUN, ONIPEAEIATh U3MEHEHUE KOHLEHTPALUU IPpU
MIPOTEKAHUN XUMHUUECKUX PEaKIUH.

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1| - CTEXMOMETPUUYECKUX PACUETOB;

3.3.2 | - TepMOAMHAMUYECKOTO ¥ KHHETUYECKOTO aHAIN3a XUMUYECKUX TPOIIECCOB.




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kypc 107070 pakr. | moar.
Pazgen 1. Beenenue. CtpoeHne BeliecTsa
IIpenmer 1 3HaUEHNE XUMUH B Pa3BUTUU 1 2 OIIK-1.1 JI1.1 0 0 Jlexums-
TeXHUKHA. OCHOBHBIE ITOHATHSI K OIIK-1.2 JI1.2J12.1 JTUCKyCCUs
KOJIMYECTBEHHBIC 3aKOHBI XUMUH /JIek/ OIIK-1.3 JI2.2J12.3
€)!
IIpenmer u 3HaYeHUE XMMUU B pa3BUTUU 1 2 OIIK-1.1 JI1.1 0 0 3amura
TexHUKU. OCHOBHBIE TIOHSITHUS U OIIK-1.2 JI1.2712.1 nabopaTopHOH
KOJINYECTBEHHBIE 3aKOHBI XUMHUH /J1ab/ OIIK-1.3 JI2.2J12.3 paboTel
31
ITpeamer u 3HaUE€HNE XUMUH B Pa3BUTUU 1 8 OIIK-1.1 JI1.1 0 0 TecrtupoBanue
TexHUKU. OCHOBHBIE TIOHSITHUS U OIIK-1.2 JI1.2J12.1
KOJINYECTBEHHBIE 3aKOHBI XUMUH /Cp/ OIIK-1.3 JI2.2J12.3
31
CrtpoeHue aToMa U IepUoINYEcKasi CucTeMa 1 2 OIIK-1.1 JI1.1 0 0 Jlexmus-
J.U. Menneneesa /JIex/ OIIK-1.2 JI1.2J12.1 JIFCKYCCHS
OIIK-1.3 JI2.2J12.3
31
CrpoeHue aToMa U IIepuoInyYecKas cuctemMa 1 2 OIIK-1.1 JI1.1 2 0 3amuTa
J.U. Menneneesa /J1a6/ OIIK-1.2 JI1.2J12.1 nmabopaTopHOit
OIIK-1.3 JI2.2J12.3 paboThI
31
CrtpoeHue aToMa U IIepuoInYecKas cucTemMa 1 10 OIIK-1.1 JI1.1 0 0 TectupoBanue
J.1. Menneneesa /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 J2.2J12.3
31
Xumu4eckas CBs3b, 1 10 OIIK-1.1 JIT.1 0 0 TectupoBanue
KoMILIeMeHTapHOCTh /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
31
XuMust MeTaIoB U HemeTtasuio /Cp/ 1 15 OIIK-1.1 JIT.1 0 0 TectupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
31
Pazgen 2. O0uine 3aK0HOMEPHOCTH
XHMHYECKHX MPOIEeCcCOB
DHepreTHKa XUMHYECKHX porieccos /Cp/ 1 12 OIIK-1.1 JI1.1 0 0 TecrtupoBanue
OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
31
Xumnueckast knHeTrka. CKOpoCTh 1 1 OIIK-1.1 JI1.1 1 0 Jlexums-
XUMHYECKUX PEAaKLUIl U METOMBI €€ OIIK-1.2 JI1.2712.1 JUCKYCCHUS
perynupoBanus. Karanus u xkaranurudyeckue OIIK-1.3 JI2.2J12.3
cuctemsl /JIex/ 31
Xumuueckast kuHeTuka. CKopocTh 1 4 OIIK-1.1 JI1.1 2 0 3amura
XUMHUYECKUX PEaKIiil 1 METOIbI e OIIK-1.2 JI1.2J12.1 nabopaTopHOH
perynupoBanus. Karanus u xkatanurudyeckue OIIK-1.3 JI2.2J12.3 paboTsI
cuctemsl /J1a6/ 31
Xumnueckast knHeTrka. CKOpoCTh 1 10 OIIK-1.1 JIT.1 0 0 TectupoBanue
XUMHYECKUX PEAKLUI U METONBI €€ OIIK-1.2 JI1.2712.1
perynupoBanus. Karanus u xkatanurudeckue OIIK-1.3 J12.2J12.3
cucremsl /Cp/ 31
Xumudeckoe U (pa3oBoe paBHOBECHE. 1 1 OIIK-1.1 JIT.1 1 0 Jlexnus-
KonebarenpHble peaknun OIIK-1.2 JI1.2J12.1 JIACKYCCHS
/JTex/ OIIK-1.3 JI2.2J12.3
31
Xumuueckoe 1 10 OIIK-1.1 JIT.1 0 0 TectupoBanue
1 (a3oBoe paBHOBecue. KoyebaTenpHble OIIK-1.2 JI1.2J12.1
peaxkiumn OIIK-1.3 JI2.2J12.3
/Cp/ 31

Paznen 3. PacTBopbl




PactBopsl. JlucnepcHsie cuctems! /Jlex/ 2 OIIK-1.1 J1.1 Jlexuus-
OIIK-1.2 JI1.2J12.1 JTUCKYCCHS
OIIK-1.3 J12.2 J12.3
€)!
PacrtBopsl. JucniepcHbie cuctemsr /J1a6/ 4 OIIK-1.1 JI1.1 3ammra
OIIK-1.2 JI1.2J12.1 nabopaTopHOM
OIIK-1.3 J12.2712.3 paboTHI
€)!
PactBopsr. [lucnepcHslie cuctems! /Cp/ 10 OIIK-1.1 J1.1 TecrtupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
€)!
Teopust 31eKTPOIUTHYECKON 15 OIIK-1.1 JI1.1 TectupoBanue
nuccouunanyu /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
€)!
Bonopoausriii moka3zarens /J1a6/ 2 OIIK-1.1 J1.1 3ammuTa
OIIK-1.2 JI1.2712.1 nabopaTopHOH
OIIK-1.3 J12.2712.3 paboTHL
21 KounTponsHas
pabota Ne2
Bonopoansiii mokaszarens /Cp/ 10 OIIK-1.1 JI1.1 TectupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.27J12.3
€)!
Pa3nen 4. Koutpoasb
Kontpoins /Ox3amen/ 9 OIIK-1.1 J1.1 OKk3aMeH
OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
€)!
Paznen 5. OxkucianresibHO-
BOCCTAHOBHTEJIbHbIE U
3J1eKTPOXHUMHYeCKHUe MPoLecchl
OKUCITUTENBHO-BOCCTAHOBUTENILHBIE 4 OIIK-1.1 JI1.1 3amura
npoueccs! /J1a6/ OIIK-1.2 JI1.2J12.1 nabopaTopHOit
OIIK-1.3 JI2.2J12.3 paboThL.
31
OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIC 20 OIIK-1.1 JIT.1 TectupoBanue
nporeccsl /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
31
DNEKTPOXUMHUUYECKHE MTPOLIECCHI. 20 OIIK-1.1 JIT.1 TectupoBanue
Onekrponus /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J2.2J12.3
31
XuMHUYeCcKre NCTOYHUKN ToKa /Cp/ 20 OIIK-1.1 JIT.1 TectupoBanue
OIlK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
31
Koppo3sus u 3amuTa Metamios /Cp/ 20 OIIK-1.1 JIT.1 TectupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J12.3
€)!
Pazgen 6. Xumuueckasi ugeHTUGUKALUS U
aHaJM3 BellecTBa
KadecTBeHHBIN aHATN3 KATHOHOB U 20 OIIK-1.1 JI1.1 Pedepar
aanonos /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
31
KonunuectBeHHbI# aHamus. 20 OIIK-1.1 JI1.1 Pedepar
I'paBnmerpuaecknii Mmerox anammsa /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3

€]




Pa3gen 7. DnemeHTHI OpraHu4eckoi

XHMHAHA
OCHOBHBIE KJIACCHI OPTAHMYECKUX BEIIECTB. 1 25 OIIK-1.1 JIT.1 0 0 TectupoBanue
CocraB, cBo¥icTBa U IepepaboTKa OIIK-1.2 JI1.2J12.1
opranuydeckoro Torumsa /Cp/ OIIK-1.3 JI2.2J12.3

31
CBoiicTBa U MPUMEHEHHE TTOJIMMEPOB U 1 25 OIIK-1.1 JIT.1 0 0 TectupoBanue
osuromepos /Cp/ OIIK-1.2 JI1.2J12.1

OIIK-1.3 JI2.2J12.3
31

Pa3nen 8. Kourpoanb

Koutposas /Ox3amen/ 1 9 OIIK-1.1 JI1.1 0 0 DK3aMeH
OIIK-1.2 JI1.2712.1
OIIK-1.3 J2.2J12.3

5. ®OHJI OHEHOYHbIX CPEJCTB

5.1. IlpumepHBIii NepevyeHb BONPOCOB K 3a4eTy

He mpexycMoTpeHO yueOHBIM IIIAaHOM.

5.2. IIpumepHblii NepevyeHb BOMPOCOB K IK3aMeHY

OK3aMeHallMOHHBIE BOIIPOCHI B 1 cemecTpe

Yyebubrit Moaynb 1. Beenenue. CtpoeHue BelecTsa

1. OcHOBHBIE XUMHYECKHE TIOHATH. MaTepus U BeIeCTBO. ATOM, MOJIEKYJa, XUMHIECKUI 3JIeMEeHT. BalleHTHOCTE U CTeneHb
OKHCIICHHUS 3IeMEHTa. ATOMHas U MOJIEKyIsIpHas Macchl. KomaecTBo BemecTsa — MOJIb.

2. OcHOBHBIE MONOXKEHUS U POPMYITUPOBKU (PyHAAMEHTATBHBIX XMMHUECKUX TEOPUIl U 3aKOHOB: aTOMHO-MOJIEKYIISIpHAast TEOPHS,
3aKOH COXPAaHEHUs Macchl ¥ SHepruu, [lepronuueckuil 3akoH, TEOPUS XUMUYECKOTO CTPOEHUs BelllecTBa. OCHOBHBIE MOIOKEHUS U
(hOpMYNHPOBKH Ta30BEIX 3aKOHOB XMMHH: IPOCTHIX 00OBEMHBIX OTHOIIEHHUH, ABOTranpo, ypapHeHne MenneneeBa-Kianepona.

3. OcHOBHBIE ONOXKEHUS U POPMYITUPOBKU CTEXHOMETPHUCCKUX 3aKOHOB XUMUH: TOCTOSHCTBA COCTABOB, SKBUBAJICHTOB, KPAaTHBIX
oTHouieHUH. [ToHATHE XMMUYECKOTO SKBUBAJICHTA JIEMEHTa U CoeIMHeHHs. MoJsipHas Macca S5KBUBAJIEHTa U MOJISPHBII
SKBHBAJICHTHBIH 00BEM.

4. O6mee npeacTaBiieHre 00 aToMe. DIIEeMEHTapHBIE YACTHIBI aTOMA, AaTOMHOE SIPO, U30TOTIBI, N300aphl, H30TOHBI.

5. IloBenenue anekTpoHa B aroMe. KBaHTOBBINM XapakTep U3MEHEHUI SHepIruu. J|BoiCTBEHHas IPUPOAA FIEKTPOHA. Y paBHEHHE
JIyu ne bpoiinsa. [punnun vHeonpeneneHuoctyu I eizenoepra. [Tonstue o BoHOBOW GyHkuu. Y paBHeHue [lIpenunrepa.

6. I'maBHOE M OpOMTaIFHOE KBAaHTOBEIE YHCIa. MarHUTHOE KBaHTOBOE YHCIIO. CIIMH 3JIEKTPOHA 1 CIITHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOeHHUs TEKTPOHHOI 000JI0UKH aTOMa MO YeThIpeM KBaHTOBBIM unciaM. [Tpuanun [Maymu u crnencTBus U3 Hero.

7. Onucanue 3JIeKTPOHHOM 000JIOYKK aTOMa 3JIEKTPOHHBIME (POPMYJIaMH H dIeKTpoHOrpaduueckuM Mero oM. [1pasuio I'yHna.
CrHOBas TEOPHSI BAJICHTHOCTH.

8. 3amoHeHHe IEeKTPOHAMH SHEPTeTHUECKUX COCTOSHUM aTOMa COINIACHO NMPUHIMITY MHHUMyMa dHepruu. [Ipasmia
Kineuxosckoro. Ilopsaok 3anoaHeHys 2JIeKTpOHaMU YHEPTETUYECKUX YPOBHEH U NOypoBHEH. M ieanbHas U peajabHasi CXEMBI.

9. O01mas snekTpoHHas GopMylia aTOMOB, s-, p-, d-, f-371eMeHTBI. DJEKTPOHHAsI CTPYKTYPa aTOMOB M IIEPHOANYECKAsk CHCTEMA
3JIEMEHTOB.

10. 3akon Mo3nu. [Tepuognueckuii 3axoH /1. . Menneneesa. CoBpeMenHast GpopMynHpoBKa 3akoHa. [IpuunHa nepuoaudHOCTH
U3MEHEHUS CBONCTB 2JIEMEHTOB U UX COEUHEHUII.

11. CrpykTypa nepuoguuecKoi cucTeMsl 3J1eMeHTOB. Ilepuoabl, rpyniiel, noarpynnsl. [lepuonuyeckoe U3MeHEHNE CBOICTB
XUMHYECKIX 3JIEMEHTOB. Paquychl aTOMOB ¥ HOHOB. DHEPIUsl HOHU3AINH. DHEPIUs CPOACTBA K IIEKTPOHY.
ONneKTpoOTPUIATENbHOCTE. KUCIOTHO-OCHOBHBIE M OKUCIHTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA BelllecTB. M3MeHeHne KHCIOTHO-
OCHOBHBIX 1 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIX CBOMCTB BELIECTB B 3aBUCHMOCTH OT CTENIEHN OKUCIIEHHS DJIEMEHTA, OT
nmoyioxkeHus B Tadmure . 1. Meneneesa.

12. Xumndeckas cBs3b. Y CIOBUS ee 00pa30BaHuUs, IPUPO/A U MapaMETPhI CBSI3H. DHEPreTHIeCKHe KPUBbIE B3aUMOICHCTBYIOIINX
aTOMOB BOAOPOJA.

13. KoBaneHTHast XUMH9IecKas CBsI3b. OHOZIEKTPOHHBIN MeXaHN3M ee 00pazoBaHus. [I0HITHE KOBAaJIEHTHOCTH SJIEMEHTOB.
KpartHocTs cBs3u. JIOHOPHO-aKIENTOPHBIA MEXaHN3M 00pa30BaHUS KOBAJICHTHOH CBS3H.

14. HacplmaeMoCTh U HalpaBlIeHHOCTb KOBaJICHTHOM CBsi3U. CTpyKTypa MOJIeKy:, G-, TT-, SP-, SP2-, SP3-THOPHIU3ALIHS
JIEKTPOHHBIX 00JIAKOB U IPOCTPAHCTBEHHAS! KOH(UTYPALMS MOJIEKYIL.

15. TlonsipHast 1 HEMOJSAPHASI KOBaJIEHTHAS CBA3b. [IMUTIONBHBI MOMEHT CBSI3U U MOJIEKYINbI. ['eoMeTprudeckast CTpyKTypa MOJIEKYII.
16. Onncanne XUMHYIECKOH CBS3M METOJIOM MOJIEKYISIpHBIX opbutaneil. Cxema obpasoBanus H2 mo merogy MO.

17. DHepreTrueckre cxeMbl 00pa3oBanusa Mosiekyn N2 u O2 mo MeToy MOJIEKYIApHbIX opouTanei (MO).

18. MonHas cBs3b 1 ee cBoiicTBa. [IoHATHE 3IEKTPOBANEHTHOCTH. MeTaunieckas CBs3b, ¢ 0COOCHHOCTH.

19. BomopomHas cBS3b U €€ BIUSHIE Ha (DM3UIECKIE H XUMHIECKHE CBOMCTBA MOJICKY. MeXMOJIEKyIsIpHOE B3aNMOIEHCTBHE.
20. CtpoeHue U cBOICTBAa KOMIUIEKCHBIX COEAMHEHNH, UX YCTOHUYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMIIJIEKCHOTO HOHA. /[BOiiHbIE
COJIH.

21. KoMmiieMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHE JTFOOBIX MOJIEKYIT MIIM YIaCTKOB MOJIEKYII, 00yCIIaBIHBAIONIIX
o0pazoBaHue crienu(UUSCKUX KOMIIIEKCOB (CIHpaeBUAHAs CTPYKTypa Oernka).

YuebHbIit Moayib 2. O01IMe 3aKOHOMEPHOCTH XUMUYECKHUX TPOIIECCOB

22. OCHOBHBIE MMOHATHS XUMHUYECKON TEPMOJIMHAMUKY. BHYTpEHHSS1 S3HEPTUS U SHTAJIBINS cucTeMbl. [lepBblii 3aK0H
TEePMOANHAMUKH.




23. TerutoBble 3(h(heKThI XUMHUECKHX peakiiid. TemnoTa (SHTaNbnusI) 00pa30BaHUs XUMUYIECKUX coeluHeHnH. 3akoH JlaByasbe-
Jlannaca. OCHOBHO# 3aKOH TEPMOXUMHUU — 3aKOH ['ecca U CleCTBUS U3 HETO.

24. Dutponus. HanpasneHne XUMHYECKHX ITPOIIECCOB B H30JIMPOBAHHBIX CHCTEMaX. BTOpoi 3aK0OH TepMOJMHAMHUKH.

25. Dueprus 'n66ca. Hampasnenue u mpeaen caMOIPON3BOIBHOTO TEUCHHS XUMUYECKHUX PEaKIIHH.

26. CKOpOCTh TOMOTEHHBIX peakUuil. 3aBUCHMOCTb CKOPOCTH OT KOHLIEHTPAIMU PEearupyronx BeecTB. 3aKoH JeHCTBHS Macc.
KoHcTaHTa CKOpOCTH peakuuu.

27. 3aBECIMOCTB CKOPOCTH PEAKIINH OT TEMITEpaTyphl U IPUPOABI pearupyomux semects. [Ipasuno Bart-T'odda. [Torsrue 06
DHEPIuy aKTUBALMU. Y paBHEHUE AppeHUyca.

28. CKOpOCTb reTeporeHHbIX XUMUUECKHX peakiuid. Fix ocoGeHHOCTH.

29. ObpaTtiMble 1 HeoOOpaTHUMBIE peakIy. XuMIdeckoe paBHOBecHe. KoHcTanTa paBHOBecHs. CMeleHIe paBHOBECHS, TIPHHITHIT
Jle IllaTensbe.

30. ®a3oBoe paBHOBECHE, OCHOBHBIE MOHATHSA. OTHOKOMIIOHEHTHBIE CHCTEMBI, JMarpaMMa COCTOSIHUS BOABI, ()a30BbI€ MEPEXOIbI.
31. KonebarenbHble peakiuy (ieproandeckue peaknun). Konedanus KOHIEHTpanui HEKOTOPBIX IIPOMEXYTOUHBIX COCANHEHUI 1
COOTBETCTBEHHO CKOPOCTEH peakuii.

YuebHslit Moayns 3. PacTBopsI

32. PactBophbl. CriocoOB! BRIpa)KeHUsI KOHLIEHTpaLUU pacTBOpoB (%-Hasi, MOJIsIpHas, HOpManbHasi, TUTP). PactBopumocts. CBoKCTBa
WCTUHHBIX pacTBOpoB. 3akoHbl Payist u Bant-I'odda.

33. PacTBOpPBI 3IEKTPOIUTOB. TeOpUs IIEKTPOJUTUIECKON JUCCOLUALH.

34. CunbHble U cnadble neKTpoauThl. CTenens nucconuanui. Koncranra aucconuannu. ManopacTBOPUMBIE dJIEKTPOIUTEI.
[Ipoussenenue pacrBopumoctu (I1P).

35. NonooOmenHbIe peaknny. [IpaBuia HanmcaHUst HOHHBIX yYpaBHEHUH peakimii. KHCIOTHI, OCHOBaHMS M COJM C TOUKH 3PCHUS
TEOPUH EKTPOTUTHIECKON TUCCOIHAIIH.

36. DnexTponuTHyecKkas aucconuanys Boasl. MoHHOe npousBeneHue Boasl. Bogopoauslii nokasatens. I'uaponus coneii (Bce
ciIy4yan).

37. Knaccudukarus AUCTIEPCHBIX cHcTeM. MeTo Il OTydeHNs KOJUIOMIHBIX PaCTBOPOB (IUCIEPIHPOBAHNE, KOHACHCAIIHS).
IToBepxHOCTHBIE SIBIEHHUS, aICOPOLUS. Y CTONUMBOCTD KOJITOUJHBIX CHCTEM.

38. MuKporeTeporeHHbIe CUCTEMBI — CYCIIEH3UH, SMYIIbCUH, TIEHBI, a9PO30IIH.

OK3aMeHallMOHHBIE BOIIPOCHI B 2 CEMECTpe

YueOuslit Moaynb 4. OKUCIUTENEHO-BOCCTAHOBUTEIILHBIC

U 3JIEKTPOXUMUYECKUE ITPOLIECCHI

39. BO3HUKHOBEHHUE JBOMHOTO 3JIEKTPUUECKOIO €105 Ha FPAaHULIE METAJUI—BOJA, METALI—PAacTBOP. DIEKTPOJHbIE NOTEHIIUABL.
CraHaapTHBIA BOJOPOIHBIN 3JIEKTPO. P cTaHIapTHBIX 3JIEKTPOAHBIX MOTEHIIMANOB. YpaBHeHue HepHera.

40. Teopust rabBaHMYECKHX 3I€MEHTOB. MenHO-IMHKOBBIN asteMeHT Januaist Skoou. 3J]C ransBaHUUECKOTO dIIeMeHTa. SIBICHUS
NOJIIpU3alUM U Aenossipu3anuy. KOHIEHTpallnOHHBIN TalbBaHUYECKUH JIEMEHT.

41. CymHocTs >nextponu3a. KatoHsle 1 aHOIHBIE IPOIECCHI MPHU IEKTPOIHU3E BOAHBIX PACTBOPOB AIEKTPOIUTOB. DIIEKTPOIN3
pacruiaBoB. 3akoHbl @apages. Beixos mo Toky.

42. Koppo3sus meramuio. Knaccudukamnms Koppo3HOHHBIX porieccoB. CyIMIHOCTE XUMUYIECKOH 1 3JIEKTPOXUMHYECKOH KOPPO3HH.
DaxTOPBL, ONPENEISAIOIUE CKOPOCTh KOPPO3UH. METOIbI 3aIUThl METAIIOB OT KOPPO3HU.

43. Xumuyeckrue HCTOYHHUKHU dIIEKTpHueckoi sHepruu (XND). [IpuHuun aeiicTBHUs CBUHIIOBOTO KUCIOTHOTO aKKyMYJISTOPA.
IMpuHLIUN AEHCTBYS MIENTOYHOTO XKEIE€3HO-HUKEIEBOT0 aKKyMyJIsITOpa.

44. TpuHOMT NeHCTBUS XKeNe3HO-MapraHI[eBOTO TaIbBAHNYECKOTO 3eMeHTa (DneMenT Jlexnanie). TOmIMBHEIC SIeMEHTEHI.
IIpuHUUDI neHCTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.

45. IlonsaTHe 0 KaTanu3e U KaTanusaropax. 'OMOreHHbI U reTeporeHHslit katanu3. MexaHusM AeiicTBHs KaTaau3aTopa.
HNHrnduTops.

Y4eOHBII MOIYIb 5. DIEMEHTHI OpPraHHIeCKOH XUMUHU

46. IMonuMeps! U OIUTOMEPHI — OTIAMYHE, HOTydeHHE C TIOMOILBIO PeaKnuii MOJMMepU3alui U MOJUKOHICHCAINH, KIacCU(pHKAIIHS,
CBOMCTBA, OTAENBHBIE MPEICTABUTEIN.

Y4eOHbIi MOIyIb 6. XuMH4ecKas HICHTH(GUKAINSA U aHAJIHU3 BEIIeCTBa

47. Metanisl, UX pacIpoCTPaHEHHOCTh, HOTy4eHHe, (PU3HMUECKUE H XUMHUYECKUE CBOMCTBA. XUMUYECKUI aHAIN3 — KAUeCTBEHHBII
aHaJIM3 KATHOHOB METaNJIOB, KaleIbHbIN aHAIN3 CTallel U CIIIaBOB.

48. AHaTUTHYECKUI CHUTHAI KaK 3aBUCHMOCTD JIOCTYITHBIX M3MEPEHHIO KOJIMYECTB BEIIECTB OT X COCTaBa (CHOCO0 PerucTparun
KOJIMYECTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49. ®uznko-xMMHUYeCKUil aHanu3: xpomarorpadus (OymaxHas, KOJOHOYHAs!, TOHKOCIOWHAS, Fa30KUIKOCTHAS U JIP.);
3NEKTPOXUMHUYECKUE METOIbI aHATN3a (TUTPUMETPHUYECKHH, KOHITYKTOMETPHUYECKHUI, TOTEHIIMOMETPUIECKHIA).

50. ®usnueckuii ananu3 (CIeKTpoHOTOMETPHS U JIp. ).

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX MPOEKTOB)

He mpexycMoTpeHO yueOHBIM IIIAHOM.

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYHIE€ro KOHTPOJIs

IlepedueHs BOIIPOCOB, BHIHOCUMBIX Ha OIIPOC

1. 3aKOH COXpaHEHUsI MacChl (IPUBEAUTE TIPUMEPHI).

2 3aKOH TIOCTOSIHCTBA COCTaBa (TIPUBEIUTE IIPHMEPHI).

3. 3aKOH 3KBUBAJICHTOB (IPUBEAUTE MPHMEPHI).

4 3aKOH KpaTHBIX OTHOIIEHUH (IIPUBEIUTE MPUMEPHI).

5 3aKOH TPOCTHIX 0OBEMHBIX OTHOIICHUH (IIPUBEIUTE ITPUMEPHI).




6. 3axoH Aorazapo. Yucno ABorajipo.

7. Jaiite onpeneneHus MOHATUS «XxUMHYeckas GopMyna». Kakue cBeneHHs MOKHO Y3HATh U3 XUMHUYECKOH (pOpMyIIBI.
8. UYro BBIpaXkaeT CTpyKTypHas ¢opmyna? s KaKoro arperaTHOTO COCTOSIHHS BEIeCTBa OHA NPHUTOIHA?

9. THITBI XUMUYECKHUX PeakIui (IPUBEIUTE IIPUMEPHI).

10. Envnunel u3mepenust B MexxayHapoanoit cucreme CH (macca, 00beM, IIIOTHOCTb, KOJMUECTBO BELIECTBA, TEMIIEPATYypa,
JUIMHA, BPEMS, CHJIa JIEKTPUIECKOT0 TOKa, JaBIEHUE, CUJIA, SHEPTUS, MOLIHOCTb, KOJTHYECTBO IEKTPUUYECTBA).

11. OJeKTpOH, MPOTOH, HEUTPOH, SIIPO ATOMA, KBAPKU U JIEHTOHBL.

12. W3oromnsl, n3o6apsl. PaccMoTpeTs Ha mpuMepe N30TONOB BOJAOPOAA.

13. Mogenu atroma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIIO (UTO OHO XapaKTEePU3yeT, KaKhe YHCICHHBIC 3HAYCHHS MOXKET IPHHUMATH, KaKAMHU
OYKBEHHBIMH U YHCIECHHBIMHU 3HAUCHUAMH 0003HATACTCS).

15. OpOuTanbHOE KBAHTOBOE YHUCIO (YTO OHO XapaKTepHU3yeT, KaKue YMCICHHbIE 3HAUEHUS] MOXKET MPUHUMATh, KAKUMHU
OyKBEHHBIMH ¥ YNCIICHHBIMH 3HaUCHUSIMU 0003Ha4YaeTcsl, Kakoi (opMyIioi onpenensercs).

16. MaranTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepH3yeT, KaKhue YHCICHHBIC 3HAYeHHS MOXXET MPUHUMAaTh, KAKUMHA
OYKBEHHBIMH U YHCIEHHBIMHU 3HaUeHUAMH 0003HavaeTcs, Kakoi (popMyIoit onpenensiercs).

17. CrnnHOBOE KBaHTOBOE YMCIIO (YTO OHO XapaKTEpH3yeT, KaKHue YHCIECHHbIE 3HAUCHUS MOXKET NMPUHHMATh, KAKUMH
OYKBEHHBIMH 1 YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

18. OnexTpoHHas KOHOUrypanus (IPUBEIUTE IPHMEPHI).

19. Mpunun [Maynu.

20. [IpaBuno Xynza.

21. [paeuia KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxarus snementoB JlaByasse, [le6opeitnepa, llankparya, Heronennca, Maiiepa.

23. Otkpeite /[I.1. MenzeneeBbIM MEPUOJMIECKOTO 3aKOHA U MEPUOMYECKON CUCTEMBI (CTapast 1 HOBast (POPMYITHPOBKH).
24. CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. ITeprroandHOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJyChl, SHEPTUS HOHMU3AINH, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENBHOCTb.

26. 3HaueHue nepuoaudeckoro 3akoHa J[.M. MenneneeBa u TeOpUH CTPOEHHS aTOMA.

27. Kakue Bompocs! pemaer xuMu4eckasi TepMOAUHAMHUKA?

28. JlaiiTe XapaKTepUCTUKYy OCHOBHBIM MOHATHAM TEPMOAMHAMUKH: BHYTPEHHEH 3HEPIruH, TernoTe, padoTe, SHTAIbIUH.
29. KakoBa cyrh nepBoro Hayasia TepMOJUHAMUKH?

30. UYro Ha3bIBaeTCs TEIIOBEIM 3()(EKTOM XUMHUYESCKON peakimuu. YeM OTIMYaroTcs ypaBHEHHS XUMHUYECKHX PEaKIHid OT
TEPMOXUMHYECKHX.

31. Chopmynupyiite 3akoH I'ecca u cneacTBue u3 Hero. YTo Takoe TEIUIOTBOPHAs CIIOCOOHOCTH TOIUIMBA?

32. KaxkoBa cyrs Broporo Haudana tepmoanHaMuku? Uro takoe KIIJ] TemmoBbIX MalllUH, TOYEMY OH BCET/A MEHbBIIE
E€IMHHAII?

33. UYro Takoe cBobogHas 3Heprus [mb06ca, cBA3aHHAS SHEPrHs U YHTPOIHA?

34. Kak onpenenuts BO3MOXKHOCTb CAMONIPOU3BOJIBHOTO MPOTEKAHUS XMMUYECKUX PEaKIMi, UX HalpaBIEHHOCTb U Mpeaen?
35. Onpenenurs TEIUIOTY CTOPAHUS 3TUJIEHA 110 PEAKLIUU:

i C2H4(r) + 302(2 )= 2C0O2(r) + 2H20(x),

36. ecmu AHoGp (C2H4) = 2 x/lx/mons, A Hobp (CO2) = -394 x/lx/Momb,

37. AHo6p (H20x) = -284,9 xJI»/Moub

38. KakoBa TemmoTBopHas crmocoOHOCT 3TOTO Ta3a.

39. Beruncnute AG°298  peakiiuu U onpeaenuTh MoxeT JIu ObITh BoccTaHoBIeH NiO 10 Ni o peakiuu aaroMHHOTEPMHH?
AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 JI»/MO0b.

40. Paccuntate AG® 298 peakuuun

i Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r)

41. U ONpeJeInTh, BBIIIE KaKOH TeMIepaTypsl BO3MOXKEH HpsAMOI mporiecc.

42. He npousBojs Berurcnenuii, yctaHoButb AS°298 cnemyrommx peaxiuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHOBaHMU n300apHO-M30TEPMUUECKUX MOTEHIMANIOB ONPEAENUTe, BOZMOXKHA JM PEaKkus CHHTe3a aMMHaKka B
CTaHJapTHBIX YCIOBUAX?

45. Ha ocnoBanuu 3HaueHuii A G° 298 o6paszoBanus NiF2, NiCl2, Nil2 pemmTe, kakas u3 cojieii HauboJiee ycToiunBa.
46. ITpu B3anmopeiicTBunM xene3a ¢ xyuopoM obpazyercst FeCl2 nmu FeCl3? JlokaxuTe TepMOIMHAMHYECKH.

47. Bo3MosxHO 51n pacTBopeHHe anmoMuHMs B Boje mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Brusier nu arperaTHoe€ COCTOSHHE NMPOCTBIX U CJIOKHBIX BEILECTB HA BEIMYMHY UX TEPMOAMHAMUYECKHUX XapPAKTEPUCTHK:
AH®298, AG® 298, S°298. [IpuBenurte npumepsl.

49. JlaiiTe ompeneneHre MOHATHIO MaccoBasl AOJIs, IPOLEHTHas KoHIeHTpauus. [Ipuseaure GopmyIsL.

50. Jaiite onpezenenne MoHATHIO oObeMHasi nojst. [IpuBennute GopMysbl.

S1. [aiiTe ompeneneHne MOHATHIO MOJISIPHAS KOHIIEHTpaIys (MOJSIPHOCTE). [IpuBenute GopMyIsL.

52. JlaiiTe ompeneneHne MOHATHIO 3KBUBAJICHTHAS KOHIGHTpanus (HOpManbHOCTh). [IpuBennte hopMyIbL.

53. Haiite onpeneneHne MOHATHIO MOJISUIbHAS KOHLIEHTpaus (MOJsuIbHOCT). [IpuBenure GhopMymbl.

54. Jaiite onpezienicHe MOHATHIO TUTP pacTBopa. [IpuBenute Gopmysbl.

55. JlaiiTe ompenerneHne MOHATHIO MOJBHAS JOJIST PACTBOPEHHOTO BemiecTBa. [IpuBenute GopMyIbL.

56. JlaiiTe ompezneneHre MOHATHIO MONbHAs H0JS pacTBoputens. [Ipusenure GpopMyIsl.

57. JlaiiTe onpeneneHue MOHATHIO TUIOTHOCTh pacTBopa. [lpuBenure Gopmysl.

58. B 500 mut Bozwl pactBopuin 448 i1 razoobpasnoro NH3. Haiiaure MaccoByro 700 aMMHaKa B pacTBOpE.

59. B 400 mut Boasl Opocuiin Kycouek KapOuja KajblHs TP 3TOM BBLACTHIOCH 9,96 1 ra3a. Haiinute maccy

MOJYYHBIIIErOCs OCaJIKa U OCTABILCHCS BOJIBL.




60. Ckonpko TpamMmoB xsopupa xxene3a(Ill) mago pactBoputs B 0,5 kr Bogs! muist npurotosiaeHus 20% -ro pactsopa?

61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mi) pactBopmiu 100 i1 razoo0paszHoro ximopoBogopoaa. Onpenenure w
HCI B pactBOpe mocie 1006aBIeHIS XJI0POBOAOPOIA.

62. Paccunrats MomspHOCTE 40%-r0 pacTBOpa XJIOPOBOAOPOJHOM KUCIOTHI 1. 1,2 T/MIL

63. Paccunrare HOpManbHOCTh 40%-T0 pacTBOpa XJIOPOBOAOPOTHOM KUCIOTHI TI.1,2 I/MIL

64. Paccunrare MomsutbHOCTE 40%-T0 pacTBOpa XJIOPOBOJIOPOIHONM KUCIOTHI L. 1,2 T/MIT.

65. PaccunTath MOJBHYIO OO pacTBOpeHHOTO BeriecTBa 40%-ro pacTBOpa XJIOPOBOJOPOIHON KUCIOTHI TUL. 1,2 T/MIL
66. Paccunrars MonmbHYIO momto pactBoputenst 40%-ro pacTBopa XJIOPOBOJOPOAHON KHCIOTHI IUI.1,2 r/Mi.

67. [lepeuncnuTe cBOCTBAa MOJNEKYIAPHBIX pa30aBlIEHHBIX PACTBOPOB.

68. B gem cymuocTs 3akoHa Paynsa?

69. IMouemy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TEMIepaTypax, a KUISAT IpH 0oJiee BBICOKHX TEMIIEpaTypax, deM
YHCTBIE PACTBOPUTEIH?

70. KakoB (u3rueckuii CMBICT KPHOCKOITUYECKON MOCTOSTHHOM?

71. UYro Takoe aHTU(PHU3BI U KaKyl0 POJIb OHHU MTPAIOT?

72. OcMmoc, ocMoTuueckoe AaBieHue. 3akoH Bant-T'odda.

73. Kakue pacTBopuTenu Ha3bIBAIOTCs JIEKTpoiuTtamu? B uem mpuuMHa WX OTKIOHEHHS OT 3akOHOB Payns u Baut-T'odda?
74. KakoB cMBICT H30TOHHYECKOTO KO QHUITNEHTa M KaK OH CBSI3aH CO CTEHNECHBIO JTUCCOIHALNH HIICKTPOIUTOB?

75. B gem cyrp 3akoHa pazdaenenusi OcBanbaa?

76. B 4yeMm oTnuune CUIABHBIX M CIA0BIX AJIEKTPOIUTOB?

77. Yro takoe Tocon-40 u Tocon-60, rae oHn npumeHstoTcs?

78. CKOJIBKO 3THIJICHTJIMKOJISI HY)KHO PacTBOPHUTH B 1 J1 BOABI, 4TOOBI TeMIlepaTypa 3aMep3aHusi pacTBopa cramra 30°C?

79. ITpu xakoii Temmnepatype Oymer 3amep3aTh 45%-if BOAHBII PacTBOp MIHLIUPUHA?

80. Onpenenuts TeMnepaTypy 3amep3aHust 5%-HOro BOJHOIO pacTBOpa XJIOpHUJa Kalblus, €CIIM CTEHEeHb €ro IUCCOLUAILIUU
paBHa 70%?

81. CKOJIBKO TPaMMOB IJIFOKO3BI HY)KHO 100aBUTH K 100 r Boabl, uToOBI pacTBOp 3akumen mpu 110°C?

82. Beruncnuts ocmotrueckoe aasnenue 0,01M pacrsopa K2SO4 npu 18°C. Crenens aucconuaiyu coiu B pactBope 87%.
83. [aiite onpeneneHue MOHATHUIO TUAPOIU3 coiedl. TUNnMuHble ciydan IMAPOJIMU3a.

84. Koncranra rugpomnmsa.

85. CreneHp THAPONU3A.

86. T'uaponu3s conu 00pa3oBaHHON caboi KUCIOTON M criibHBIM ocHoBanueM: CH3COOK.

87. I'uaponu3 conu 00pa3oBaHHOM ClIa00N KHCIOTOW M CHIIBHBIM ocHoBaHHeM: Na2CO3.

88. I'mpponus comu 0OpazoBaHHOI cr1aboW KUCIOTOH M CHIBHBIM ocHOBaHHEeM: K3PO4.

89. I'uaponus conu o6pazoBaHHOM cnaboit kucnoTol u cnadbbiM ocHoBanueM: CH3COONH4.

90. T'uaponu3s conu 06pa3oBaHHOMN CIabON KHCIOTON | cllabbiM ocHOBaHHMeM: Al2S3.

91. T'uaponu3 conu 00pa3oBaHHOUN CHIIBHON KHCIOTON ¥ ciaObiM ocHoBaHmeM: NH4CI.

92. Tl'unponus comu 00pa3oBaHHOMN CUIBHON KHCIOTOH U cnabeiM ocHoBanueM: CuCl2.

93. T'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOH M cinabbiM ocHoBanueM: FeCl3.

94. T'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW M ciabbiM ocHoBaHWeM: CuSO4.

95. I'mpponus comu 00pa30BaHHOM CHIBHON KHCIIOTOH 1 ciabsiM ocHoBaHMeM: Fe2(S0O4)3.

96. I'uaponu3 conu 06pa3oBaHHON CHIBLHON KHCIOTOWH M CHIIBHBIM OocHOBaHMeM: Na2SO4.

97. Jaiite onpenenenue NOHATHUIO CTENEHb OKUCIeHUs. [IpuBenure a3oTcoaepKalue COEAMHEHHUS CO BCEMHU BO3MOXKHBIMU
CTENEHIMH OKHCIICHUS a30Ta.

98. IMpuBenuTe mpaBuia IS BEIYHCICHHUS CTEIIEHH OKHCIICHHS 3JIEMEHTAa B COCJUHEHUH (IPUBEIUTE MPUMEPSI).

99. [Haiite onpenenenue MOHATUAM OKUCIUTENbHO-BOCCTaHOBUTENbHBIE peakuun (OBP), okucienue U BOCCTaHOBIEHHE
(mpuBeANTE IPHIMEPHI).

100. Knaccnduxarys oKuCIHTeTbHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEXMOJICKYIIPHbIE W BHYTPHMOJICKYISIPHBIE, PEaKINU
CaMOOKHCIICHUI-CAMOBOCCTAHOBIICHHUS (IUCTIPONOPIIMOHNPOBanus)). [IpuBenure npumepsl.

101. Oxkucnurenu (MPUBEAUTE MTPUMEPHI).

102. BoccranoButenu (MpUBEAUTE MPUMEPHI).

103. BemiectBa, o0aanarone OKUCIUTEIbHO-BOCCTAHOBUTENLHON JABOMCTBEHHOCTBIO (IPUBEIUTE MPUMEPHI).

104. Cocrapnenne ypaBaenuit OBP u paccraHoBKa KO3 QPHIIMEHTOB METOIOM JISKTPOHHOTO OanaHca (MIPUBEAUTE MPUMEPHI).
105. Cocrasnenne ypasHeHH OBP u pacctaHoBKa KO3((QHIIMEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOIOM ITOJIYpEaKITHiA)
(mpuBeANTE IPHMEPHI).

106. DKBHBAJECHTHl U MOJIAPHBIE MAcChl SKBUBAJIIEHTa OKUCIHUTENS U BOCCTAHOBHUTENS (IPUBEIUTE MPUMEPHI).

107. Yro Takoe 37eKTponpoBoHOCTH? [IpOBOHUKY [IEPBOTO U BTOPOIO PoOJa.

108. Kak Bo3HHMKaeT ckayok MOTEHIMalla Ha TPaHUIe MEeTaJUI-aIeKTpoauT? [loHATHE HOPMAIBHOTO 3JEKTPOJIHOTO
noTeHuuana. ¥YpasHenue HepHera.

109. Yro Takoe ralbBAHUYCCKUI JICMCHT, U KaKUe MPOIECCHl MPOUCXOIAT IPH ero padote?

110. lanpBaHnyeckuii 3aeMeHT SIKoOu-J{aHusiis.

111. O/1C ranpBaHnYecKoro sjieMeHTa. YpaBHeHue HepHcra.

112. Uro mpezncraiseT co60i HOpMaIbHBIA BOAOPOIHBIA 3JEKTPO?

113. l'abBaHUYECKUI 3JIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTpoJa, morpykeHHoro B 0,1M pactBop HuTpaTa kobanbsra (II),

M HUKEJIEBOTO 3JIEKTPOJIa, IOTPY)KEHHOTO B pacTBop HHUTpaTa HUKENs (II). KakoBa momkHa OBITE KOHIEHTPALUS COTH HUKEIS,
YTOOBI AIIEKTPOABIIKYIIAs CHJIA TAKOTO 3JIEMEHTa ObLIA paBHA HYIIO?

114. CocraBbTe cxeMy rajabBaHuuyeckoro snementa u3 map Ni/Ni2+ u Cu/Cu2+. VkaxuTe HampaBlIeHHe TOKa BO BHYTPEHHEH
Y BHEIIIHEH [eTIsx.
115. Brruncnure noteHmman npu Temmnepatype 25°C MarHueBOTo 371eKTpoja, morpyxerHoro B 0,01 M pactBop cymbsdara

MarHus.




116. Beraucnute DC ranpBaHHYECKOTO 3JIEMEHTA, COCTABICHHOTO M3 DJIEKTPOJOB: METAIUIMYECKOTO KaIMUsl, TOMEIIEHHOTO
B 0,01 M pactBop cynbdara KagMus, 1 METAJUIMYECKOTO KaJIMHs, IOMEIIEHHOTO B 2 M pacTBop cynbhaTa KaaMHus.

117. Kaxkue ObIBalOT akKyMyJIATOPHI M Kak OHH paboTaror?

118. Uro Takoe KOPPO3US METAJIIOB, U KAKOBBI METOABI OOPHOBI ¢ HElt?

119. Kakast xoppo3susi Ha3pIBaeTcsi Xumuueckoit? [IpuBecTu mpuMepsl.

120. Kakas xoppo3sust Ha3biBaeTcst anekTpoxumuyeckoid? [IpuBectu npumepsi.

121. ITouemy sxene3o MpH COMPHUKOCHOBEHHH C OJIOBOM OKHCISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pactBop xyopuia HaTpus MOMEIeHa IUIACTUHKA U3 XKele3a U JKelle3Has IUIACTHHKA, CHasHHas ¢ Me[bio. B kakom
cllydyae KOppo3Hus poTeKkaeT HHTeHcHBHee? OTBET MOTUBHPYHTE.

123. JInist 3aIMTEl OT KOPPO3HH CIUIABHI aTIOMHUHHS, B YACTHOCTH JTIOPATIOMHHUM, ITOKPHIBAIOT TOHKHM CloeM aifoMuHus. Ha
KaKOM CBOMCTBE aJIFOMHHUS 9TO OCHOBAHO?

124. B Bomy moMeleHs! MIACTHHKA OI[MHKOBAHHOTO JKelle3a U MJIACTHHKA JTyXKeHOro skenesa. Kak mpoTekaer koppo3us B
HEPBOM U BO BTOPOM ciIydae?

125. Kak mpoTekaeT npouecc KOppo3uu Keje3a, MOKPhITOTO CII0EM HHKENs, B KUCIOW U IIEIOYHON Cpele, €ClU LeJI0CTHOCTh
CII0s HapylieHa?

126. UYro Takoe OKCHIHAS IUICHKA, U KaKHe METAUIbl e¢ 00pa3yror?

127. Kak Biuser Bennuuna pH cpenbl Ha KOppO3UIO adIOMUHMS, IUHKA U Kee3a?

128. Ha yem ocHOBaHa 3aIIMTa METAIIOB C TIOMOIIBI0 HHTHOUTOPOB?

129. [lepeuncnuTe Ba>KHEUIINE METOMBI 3aLIUTHl METAJIIOB OT KOPPO3UHU.

130. [ToueMy XMMHYECKH YHUCTOE XKEJIE30 SIBIACTCS 60Jiee KOPPO3HOHHOYCTOWYMBBIM O CPAaBHEHHUIO C TEXHHUYECKUM?

6. YA EBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOIYJIS)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |IIpecc U. A. OCHOBBI 0011IeH XUMHH: yaeOHOE TTocoOre CII6.: Xumuspar, DJIEeKTpOH
2017 HBIN
pecypc
JI1.2 | Huxonsckuit A. B., Xumusi: yueOHUK CII6.: Xumusaar, DNeKTpoH
Cysopos A. B. 2017 HBIH
pecypc
6.1.2. JlononHUTE/IbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komnu-Bo
JI2.1 [IIpoxomseBa M. B., Xumust: yaeOHO-METOANIECKOe mocoome Yeboxcapsr: 0
Karokosa O. B., dI'0OY BO
Karokos 4. C. Uygarickas
I'CXA, 2018
JI2.2 [I'mmaxa H. JI., ITorkoB | OOmmas XuMus: y4eOHUK M.: IOPAUT, 2012 1
B. A., bo6koB A. B.
JI2.3 [Capraes II. M. Heoprannueckast XuMust: yaeOHUK M.: KonocC, 2004 69

6.2. [lepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UnTepHer"

31 | Kysemenko H.E. Hauana xumun / Kyssmernko H.E., Epemun B.B., ITonkos B.A. //M3natensctBo: M. JlabopaTopus
3HaHuil. - 2016. — 705 c.
DnekTpoHHbIH pecype Pexxum nocryma: http://www.knigka.su/nauch_lit/himiya/386959-nachala-khimii.html

6.3.1 IlepevyeHnb NpOrpaMMHOro odecrevyeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | SuperNovaReaderMagnifier

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | HanimonanbHas 3JieKTpoHHas: OnbmmoTeka. JIoCTyIm MOCPEACTBOM UCIONIb30BaHus ceTh «HTepHeT» Ha 32 TepMHUHAIa
nocryma. https:/H36.pd/

6.3.2.2 | DnexTpoHHKIH nepuoaueckuii cipaBodHuk «Crcrema TAPAHTY. [TonHOTeKCTOBBIH, 00HOBIsIEMBI. JlocTym Mo
JIOKQJILHOM CETH aKaJeMUU

6.3.2.3 | OnexrponHas 6ubdnmoreka Texanaeckoro BY3a (OBC «Koncynmbrant crynenTtay). [lomHOTEKCTOBaS 3IEKTPOHHAS
oubnuorexa. VHAWBUAYATbHBIH HEOTPAHUYEHHBIN TOCTYN Yepe3 prukcupoBaHHbIi BHemHui [P agpec akagemuun
HEOTPaHHMYEHHOMY KOJIMUYECTBY IOJIb30BaTENEN U3 MI000H TOUKHU, B KOTOPOI nUMeeTcst JOCTyN K ceTd VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.4 | DrexTpoHHAas OMOIMOTEYHAs CHCTEMa M3IaTeNbeTBa «Jlanby. [ToTHOTEKCTOBAS AIMEKTPOHHAS OHOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYECHHBIH TOCTYN Yepe3 (UKCHPOBAaHHBIN BHEIIHUH [P anpec akameMnu HeOTpaHHYEHHOMY
KOJIMUECTBY HOJIb30BaTeNel U3 000 TOUKH, B KOTOPOH UMeeTcs HOCTyI k cetu MuTepHet.http://e.lanbook.com




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb

YuebHast aynuTOpus [xad co crennanu3npOBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,
MUTETKY, IITATUBBI, MEPHBIE CTAKAHbI, XUMUUECKHE peakTHBhI) (1
mrt.), mKad BeITsHKHOH (1 1T.), Tabnuna «PacTBOPUMOCTH KUCIOT U
427 JIa6 ocHoBanui» (1 mt.), Tabimna «Ileproamueckas cucrema
MenneneeBay (1 mr.), gocka knaccHas (1 mr.), cTonbl 1ab0paTOpHBIE
(5 wr.), TaGyperku (19 m.), cron npenogasatens (1 mwr.), pakoBUHA
(1 mrt.), cryn /m (1 mmT.)

Y4eOHast aynuTopus CTOJBI, CTYIBS yICHHYIECKHE, TEMOHCTPAIIOHHOE 000pyIOBaHNE
(mpoextop ACER (1 mrt.), mudpoBast naTEepakTHBHAst gocka (1 mt.),
322 Jlex nepcoHanbHblii komnbiorep ACER (1 1mT.) 1 yueGHO-Hars AHbIE
rocoous
[Tomemenue mis Croubl (28 1it.), cTynbs (48 mt.), mKad U CTEIUTaXK ¢ TUTEPATypOiH,
CaMOCTOSITENNFHON pa0OThl | KOMITBIOTEPHASI TEXHUKA C BOZMOKHOCTHIO TIOJKITIOUEHHSI K CETH
1-204 CP "NuTepHeTr" U oOecreyeHneM JOCTYNa B JIEKTPOHHYIO
HHGOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy OpraHu3auu(4 mrT.).
IMomemnienne s KoMmrprotepHas TeXHHKa C BO3MOKHOCTBIO OAKITIOYCHHS K CETH
1-401 Cp camMoCTosATeNBHON paboThl | "MHTepHET" 1 00ecnieueHneM TOCTYIa B JIEKTPOHHYIO

“H(POPMAIIMOHHO-00Pa30BATENbHYIO CPEAY OpraHU3aluU (HOYTOYKH,
TIepCOHABHBIE KOMITBIOTEPHI) (4 1IT.)

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Cnenudukoii 3a04H0# GopMbl 00ydeHHs sIBISETCS Mpeobiiaiaroliee KOJIMYECTBO YaCOB CAMOCTOSATENBHOM pabOoThI 110 CPaBHEHHIO C
AyIUTOPHBIMH 3aHATHSIMH, IOTOMY METOINKA U3YIEeHHS Kypca IIPeaycMaTpUBacT HapsIy C JIEKIHUIMH, JJAO0paTOPHBIMH
3aHATHAMHE, OPTAHU3AINIO CAMOCTOSTEIbHON pabOTHI CTYyAEHTOB, IIPOBEICHNE KOHCYIBTAINH, IPOMEXYTOYHOTO U HTOTOBOTO (hopm
KOHTPOJISL.

VY4eOHBIiT npolece Ui CTYASHTOB 3a09HOM (OpMBbI 00ydEHHsI CTPOUTCS HHAUE, YEM JUIS CTYICHTOB-OUYHHKOB. B cBs31 ¢
YMEHBIICHNEM KOJTHYIECTBA ayAUTOPHBIX 3aHATHH (B COOTBETCTBHIH C Pab0UYNMH yaeOHBIMHU TIAHAMH) JIOJIS CAMOCTOSATEIIFHOM
paboThI 3HAYNTENBHO yBenuunBaeTcs. [IpenonaBaTens B mpouecce ayIUTOPHBIX 3aHATHH OCBENIAeT OCHOBHBIE KIFOYEBBIC TEMBI
JUCLUILIMHBI U o0palaeT BHUMaHHE CTYACHTOB Ha TO, YTO OHH JOJDKHBI BCIOMHUTB M3 paHee TOJY4CHHBIX 3HAHHMA.

CTyneHTHl, H3ydaromue JUCIUATUTIHY « XUMHU, TOIDKHBI 001a1aTh HAaBBIKAMH pAaOOTHI ¢ y9eOHO! TUTEpaTypoil U IpyruMu
MH()OPMANMOHHBIMH HCTOYHHKAMH, B TOM 9HCIIC, THTEPHET-CAiTaMH, a TAKXKe BJIaIeTh OCHOBHBIMU METOIAMH, TEXHUKOH 1
TexHoJoruen coopa u 00paboTku HHPOPMALTUHL.

CamocrosiTenbHas padoTa CTYAEHTOB 3a04HOM (hOopMBbI 00ydeHHs! IOJDKHA HAYMHATBCS C 03HAKOMIICHUSI € paboueli mporpaMmoit
JCIIUIUIAHEI, B KOTOPOI IepedIrCIIeHbl OCHOBHAS U IOTIOJHATEIbHAS JIUTEPaTypa, yaeOHO-METOIUIECKHE 3aJaHNs HEOOXOJIMbIe
JUISL M3y4eHHs AUCLUIIIHHBI U pabOTHI Ha Ta00paTOPHBIX 3aHATHSIX.

W3yueHue kaxaoil TeMbl cleqyeT HauMHATh C BHUMATEIbHOTO O3HAKOMIIEHHS! C HAOOpOM BONpocoB. OHM OPUEHTUPYIOT CTYICHTA,
TIOKAa3BIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH TeMe. ClieyeT IMETh B BUAY, UTO YIEOHUK MM YIeOHOE TI0COOne UMEET CBOIO
JIOTUKY MOCTPOCHHUS: OJHU aBTOPHI OoJIee MUPOKO, a Apyrue 6oJiee y3K0 pacCMaTPHUBAIOT Ty WIIH HHYIO Tpobiemy. Ipun n3ydeHnn
T000#i TeMbl paboueil mporpaMMBl ClIeAyeT MOCTOSIHHO OTMEYaTh, KaKKe BOMIPOCH! (IIyCTh B MHOM JIOTMYECKOM
MOCJIEZI0OBATEIBHOCTH) PACCMOTPEHBI B IaHHOM IMIaBe yueOHMKa, yaeOHOro ocoOus, a kakue omymieHsl. [1o 3aBepimennn paboTs
HaJl y4eOHNKOM JOJDKHA OBITH SICHOCTH B TOM, KaKH€ TEMBI, BOIIPOCHI IIPOTPaMMBI YIeOHOTO Kypca BHI )K€ H3ydHITH, a KaKne
HPEeICTOUT U3YIUTH MO APYTUM UCTOUHHKAM. B ciydae BO3HHKIINX 3aTpyIHEHUH B IOHUMAaHUH yueOHOTO MaTepualia clemyer
00paTUTHCA K APYTUM UCTOUHHKAM, I7IE M3JI0)KCHHE MOXKET 0Ka3aThes 00Jiee JOCTYITHBIM.

IToHMMaHMe 1 yCBOGHHE COIep KaHMS Kypca HEBO3MOKHO 0e3 YeTKOTO 3HAHWS OCHOBHBIX TEPMIHOB U ITOHATHH, HCIIOJIB3YEMBIX B
JIAHHOH TUCLUIUIMHE IO KaX10i KOHKPETHOH TeMe. [l 9TOro CTyAEHT JOJDKEH UCIONIb30BaTh ONPEAEICHUS HOBBIX TEPMUHOB,
KOTOpBIE JABATHCh Ha JIEKIHH, a TAKXKE B PEKOMEH/IOBaHHBIX Y4eOHBIX U HHPOPMAIIMOHHBIX MaTepHaax.

ITpu n3ydeHnu JUCHUIIINHBI « XUMUSD) CIEYeT YCBOUTH:

1. TeopeTrueckue OCHOBBI XHUMHUHU.

2. IIpuHIHIBI ¥ METOJIBI XUMUYIECKOTO aHAJIH3A.

3. IIpyHIUIBI ¥ METOBI XUMUYECKOTO KOJTMYECTBEHHOTO aHaIn3a (TPaBUMETPUS U TUTPUMETPHS).

4. Teopernueckue OCHOBBI (PH3UKO-XUMHYECKIX (HHCTPYMEHTAIFHBIX) METOIOB aHAJIM3a, HX IPUMEHEHHE JUIS ONIPEICIICHAS
Ka4eCTBCHHOTO M KOJIMIECTBEHHOTO COCTaBa aHATM3UPYEMBIX 00BEKTOB.

CoBpeMeHHBIe CPEICTBA CBA3U MO3BOISIOT CTPOUTH B3aUMOOTHOIIEHUSI C IIPENoAaBaTeneM U BO BPEMsl CaMOCTOSITENIbHOM paboThI C
MOMOIIBIO UHTEPHET-BUIE0-CBSI3H, @ HE TOJIBKO BO BPEMsl ayIUTOPHBIX 3aHATUH U KOHCYIbTalUH. JIJIs MPOAYKTUBHOTO OOILIEHHS
CTYAEHTY HE0OXOJMO BIIaJIeTh HaBBIKAMH JIOTHYHOTO, ITOCIIEA0BATEIFHOTO M MTOHATHOTO M3JI0KEHHS CBOETO BOIIPOCa.
JKenarensHo, 4TOOBI CTYIEHT 3apaHee HANMCAT MIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BOMPOCHI HIIH
BOIIPOCHI, H3ydeHHE KOTOPBIX NMPECTABISETCA eMy 3aTPyAHUTENbHBIM. OTO JaCT BO3ZMOXKHOCTb MPENOo1aBaTellto ONepaTUBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU 1 00JIee KaUYeCTBEHHO ITOITOTOBHUTHCS K MOCIIETYIONIAM 3aHATHSM.

TTonHBIH KOHCIIEKT KU U 3aJaHUH JUII CaMOCTOSTENBHON pabOTHI CTYIEHTOB, Ipyrue He0OX0AUMbIE METOIHIECKHE
peKoOMeHIalluU pa3MelleHbl B ceTd IHTepHeT.

Heo6X0auMo OTMETHTB, 4TO CaMOCTOSITENIbHAS paboTa ¢ IUTEPaTYpOi U MHTEPHET-UCTOYHHKAMH HE TOJIBKO II0JIE3HA KaK CPEJCTBO
6ostee TITyOOKOTO M3ydeHHs JII000H MUCIUIUINHEL, HO ¥ SABISETCS HEOThEMIIEMON JacThio Oymymmel npodeccnoHaIbHOI
JIeATeIIbHOCTH BBIITYCKHIKA OaKanaBpuara.




[Ipu u3ydeHNN TUCIUIIIUHBI « XUMHSD) CIIETYeT YCBOUTS!
- OOIIYyI0 XMMHUIO

- Heopranmueckyro XuMuio

- AHaIUTUYECKYIO XUMHIO

- Oprannueckyro XuMHIO

- OU3KONIOUIHYIO XUMHUIO.

INPAJIOXKEHHUSA

IMpunoxenue 1 (MY k ®OC).docx




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



