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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 6 8 6
JlabopaTtopHbie 18 |12 |18 |12

B Tom uuncne uHT. 10 (10 |10 |10
Wroro ayn. 26 |18 |26 |18
KonrakrHas pabora |26 |18 |26 [18
Cam. paboTa 280 | 252 | 280 | 252
Yacel Ha KOHTPOJTb 18 |18 |18 |18
Hroro 324 1288 | 324 | 288




[Iporpammy cocTaBui(u):
KaHo. c.-X. HayK, 0oy., IIpoxonvesa M.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.

2. MECTO JUCHUIIJIUMHBI B CTPYKTYPE OOII

Hukn (pazgen) OIOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI IIOATOTOBKE 00yYaI0IEroCs:

2.2 | JucuMJIMHbI ¥ IPAKTUKH, 1JI51 KOTOPbIX OCBOECHHME JAHHON AMCUMIJIMHBI (MOAYJIAA) HEOOXOAUMO KaK
npeauecTByoLee:

2.2.1 | MaremaTtnyeckoe MOJICIIMPOBAHIE

2.2.2 | MarepuanoseneHue

2.2.3 | Mexanuka

2.2.4 | YaeOHast mpakTHKa, 03HAKOMHTEIbHAS ITPAKTHKA

2.2.5 | ®usnonorus yejoBeka

2.2.6 | [IpodeccnonansHbIe KOMIBIOTEPHBIE TPOTPAMMBI

2.2.7 | Terutopusuka

2.2.8 | DneKTpOTEXHUKA U JIEKTPOHUKA

2.2.9 | OcHOBBI THIIPABIIMKA U TUAPOMEXAHUKU

2.2.10 | [TpousBoCcTBEHHAS IPAKTUKA, MPEAIUIIIOMHAS TPAKTHKA

2.2.11 | IIpousBoCcTBEHHAS IPAKTUKA, TEXHOJIOTHYECKAsK (ITPOEKTHO-TEXHOJIOTHYECKAs) MPAKTHKA

3. KOMIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIINHBI
(MOJY.JIS)

OIIK-1. Cioco0OeH yauTEIBaTh COBPEMEHHbIEC TEHACHIINY PA3BUTHS TEXHUKH M TEXHOJIOTHI B 00/1aCTH TeXHOC(EpPHOH
6e30MacHOCTH, U3MEPUTENBHON U BRIYUCIUTENLHON TEXHUKU, HH()OPMALMOHHBIX TEXHOJIOTUI MPH pelIeHUH TUTIOBBIX 33134 B
obacTy IPoQeCcCHOHANBHOM ASSTENBHOCTH, CBI3aHHOM € 3aIIUTON OKpYKaIOMIel cpelibl U o0ecreueHueM 0e3011acHOCTH YeJIOBEeKa;

OIIK-1.1 [ToHnMaeT coBpeMeHHBIE TCHACHIIMU Pa3BUTHsI TEXHUKH U TEXHOJIOTHI B 00JacTH TeXHOC(HEpHOIT 6e301acHOCTH,
W3MEPUTEIHHON M BEIYUCIUTEIBHOW TEXHUKH U MIPUMEHSET UX B CBOSH MPOECCUOHATBHON eI TEIbHOCTH

OIIK-1.2 [IpuMeHseT MaTeMaTHYECKUH anmapaT I pelIeHHs THIIOBEIX 3a7a4 B 00JIaCTH PO eCCHOHANBHON e TeTbHOCTH

OIIK-1.3 Pa3pabaTeIBaeT mpocThie MaTEMAaTHUECKHAE MOIEITH 00BEKTOB, TIPOIIECCOB, SIBIICHHUHN IPH 3aIaHHBIX JOMYIICHISX 1
OTpaHWYEHHAX B 00JIaCTH MPO(eCcCHOHATBHOH NeATeIbHOCTH, CBA3aHHON C 3aIIUTOMN OKpPY/KAIOIIEH Cpesl 1 00ecredeHIeM
6e30MacHOCTH YeToBeKa

B pesyibTarte 0CBOCHHS JUCHUILUIMHBI 00y4AIOIIMIICS N0JIKEH

3.1 | 3nars:

3.1.1 | - 2IEKTPOHHOE CTPOECHUE ATOMOB M MOJIEKYJT;

3.1.2 | - oCHOBHI TCOpUHU XHMHWYECKON CBSA3HM B COSAUHECHUSIX Pa3HbIX TUIIOB;

3.1.3 | - ocHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX MPOLIECCOB,;

3.1.4 | - xuMHUecKue CBOICTBA HIEMEHTOB PAa3IMYHbIX rpynn [leproandeckoil CHCTEMBI B UX BaKHEHIINX COeANHEHHH;

3.1.5 | - cBOliCTBa HEOPTAHUYECKUX F OPTAaHWYIECKHUX BEIIECTB MX CIIOCOOBI ITOTYyICHUS U IPUMCHEHHUS;

3.1.6 | - peaKIMOHHYIO CTIOCOOHOCTh BEIIIECTB;

3.1.7 | - cBO¥iCcTBa OCHOBHBIX BUIOB HEOPIrAHUYECKHX BEIIECTB;

3.1.8]|- CTpPOCHUC U CBOICTBAa OCHOBHBIX KJIACCOB OpPraHNM4Y€CKrX BEIICCTB, B3AMMOCBA3b XUMHUYCCKOI'0 CTPOCHUA OPraHNMYCCKUX
BCHICCTB C UX TOKCHMYHOCTBIO U OITACHOCTBIO.

3.2 | YMmeTh:

3.2.1 |- mPOBOAMTH pacyeThl KOHICHTPAIIMN PACTBOPOB Pa3IMIHBIX COCTMHCHHUH;

322 - ONpeACIATh NBMECHCHUC KOHLICHTPALUU IIPHU MIPOTEKaAHUU XUMHNUYCCKUX peaKuHﬁ;

3.2.3 | - ompeznensaTh TEPMOANHAMUUECKUE XaPAKTEPUCTUKU XMMUYECKUAX PeaKkuuil U paBHOBECHbBIE KOHIIEHTPALIUH BEIECTB;

3.2.4 | - npoBOAUTH pacueThl KOHIIEHTPAUU PACTBOPOB PA3IMYHBIX COCAUHEHUH, ONPEeNATh H3MEHEHHE KOHIIEHTPALUH IpH
IIPOTEKAHUU XUMHYECKUX PEAKLIUN.

3.3 | ImMeTh HABBIKM ¥ (MJIH) ONBIT JeSITETLHOCTH:

3.3.1 |- cTeXHOMETPHUYECKUX PacIeTOB;

3.3.2 | - TepMOAMHAMUYECKOTO ¥ KHHETUYECKOTO aHAIN3a XUMUYECKUX TPOLIECCOB.




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 u 3HaYeHUE XMMUU B Pa3BUTUU 1 8 OIIK-1.1 J1.1 0 0 TecrupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U OIIK-1.2 JI1.2J12.1
KOJIMYECTBEHHBIC 3aKOHBI XUMUH /Cp/ OIIK-1.3 JI2.2J12.3
CrpoeHue aToMa U IepuoInYecKasi CucTemMa 1 2 OIIK-1.1 JIT.1 0 0 Jlexmus-
J.U. Menneneesa /JIex/ OIIK-1.2 JI1.2J12.1 JIFCKYCCHS
OIIK-1.3 JI2.2J12.3
CtpoeHue aToMa U IepruoJryecKas CHcTeMa 1 2 OIIK-1.1 JI1.1 0 0 3amuTa
JI.1. Menneneena /J1a6/ OIIK-1.2 JI1.2712.1 nabopaTopHOH
OIIK-1.3 J12.2J12.3 paboThI
CrtpoeHue aToMa U IepuoIUnYEcKasi cucTemMa 1 10 OIIK-1.1 JI1.1 0 0 TectupoBanue
J.1. Menneneesa /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
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
XuMusI METaII0B U HeMeTanos /Cp/ 1 15 OIIK-1.1 J1.1 0 0 TecrupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
Pazgen 2. O0umne 3aK0HOMEPHOCTH
XMMHYeCKHX MPOIecCOB
DHepreTrka XMMUYecKuX npoueccos /Cp/ 1 12 OIIK-1.1 JI1.1 0 0 TectupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J2.2712.3
Xumnueckasi kuHeTrka. CKOpoCThb 1 1 OIIK-1.1 JI1.1 0 0 Jlexums-
XUMHUYECKUX peaKkiil U METOIbl ee OIIK-1.2 JI1.2J12.1 JUCKyCCUs
perynupoBanus. Katanus u kaTaquTHieckue OIIK-1.3 JI2.2J12.3
cucremsl /JIex/
Xumnueckast knHeTrka. CKOpoCThb 1 2 OIIK-1.1 JI1.1 2 0 Pabora B
XUMHUYECKUX peaKkuil U METOIbl ee OIIK-1.2 JI1.2712.1 MaJIBIX TpYyIIax
perynupoBanus. Katanus u karanuTudeckue OIIK-1.3 JI2.2J12.3
cucrembl /J1ab/
Xumnueckast knHeTrka. CKOpoCTh 1 10 OIIK-1.1 JI1.1 0 0 TectupoBanue
XUMHUYECKUX peaKkuil U METO/Ibl ee OIIK-1.2 JI1.2J12.1
perynupoBanus. Katanus u xkaranurudeckue OIlK-1.3 JI2.2J12.3
cucremsl /Cp/
Xumudeckoe U (pa3oBoe paBHOBECHE. 1 1 OIIK-1.1 JI1.1 0 0 Jlexmus-
KonebarenbHbie peakiyn OIIK-1.2 JI1.2J12.1 JIACKYCCHS
/Jlex/ OIIK-1.3 J2.2J12.3
Xumuueckoe 1 10 OIIK-1.1 JIT.1 0 0 TectupoBanue
1 (a3oBoe paBHOBecue. KoyiebaTenpHble OIIK-1.2 JI1.2J12.1
peaxmuu OIIK-1.3 J12.2J12.3
/Cp/
Paznen 3. PacTBopsl
PactBopsl. J{ucniepcHbie cucremsl /J1a6/ 1 2 OIIK-1.1 J1.1 2 0 PaGora B
OIIK-1.2 JI1.2J12.1 MaJIbIX TPyImax
OIIK-1.3 J12.2712.3
PacrtBopsl. JucniepcHbie cuctemsl /Cp/ 1 10 OIIK-1.1 JI1.1 0 0 TectupoBanue
OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
Teopust 37EKTPONUTUYECKON 1 15 OIIK-1.1 JIT.1 0 0 TectupoBanue
nuccormanyu /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
Bonopoansrii mokazatens /J1ab/ 1 2 OIIK-1.1 JI1.1 0 0 3ammra
OIIK-1.2 JI1.2712.1 nabopaTopHOH
OIIK-1.3 J12.2712.3 paboTHI
Kontponsnas

pabota Ne2




Bonopousiii nokazatens /Cp/ 10 OIIK-1.1 J1.1 TecrtupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3
Paznea 4. Koutpoanb
KonTpomns /Ix3amen/ 9 OIIK-1.1 J1.1 Ok3ameH
OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
Pazgen 5. OxucanreabHo-
BOCCTAHOBHTEJIbHBIE U
JJIEKTPOXUMHYECKHE MPOLECCHI
OKHCITUTETBHO-BOCCTAHOBUTEIILHBIE 4 OIIK-1.1 JI1.1 Pabora B
nporiecchl /J1a6/ OIIK-1.2 JI1.2J12.1 MAJIBIX TPYIIIax
OIIK-1.3 J12.2712.3
OKUCITUTENBHO-BOCCTAHOBUTEIILHBIE 20 OIIK-1.1 JI1.1 TectupoBanue
nporueccs /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
DNEKTPOXUMHYECKHE MTPOLIECCHI. 20 OIIK-1.1 JIT.1 TectupoBanue
Onekrponus /Cp/ OIlK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J12.3
Xumuaeckue HCcTOIHUKH Toka /Cp/ 20 OIIK-1.1 J1.1 TecrupoBanue
OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
Koppo3us u 3amura meramios /Cp/ 20 OIIK-1.1 JI1.1 TectupoBanue
OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
Paznen 6. Xumnyeckast nieHTUPUKAIUSA U
aHaJM3 BellecTBa
KauecTBeHHbII aHaTN3 KATHOHOB U 20 OIIK-1.1 JI1.1 Pedepar
aanoHos /Cp/ OIIK-1.2 JI1.2712.1
OIIK-1.3 JI2.2J12.3
KonuuecTBeHHbII aHamU3. 14 OIIK-1.1 JIT.1 Pedepar
I'paBumMeTpudeckuii Metoa aHanm3sa /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
Xumudeckast HIeHTU(OUKAIS U aHATIH3 1 JI1.1 [Ipobnemuas
BemecTsa /JIex/ JI1.2J12.1 JICKLIUS
JI2.2J12.3
Pazgen 7. DnemeHTHI OpraHu4eckoi
XUMHUH
OCHOBHBIE KJIACCHI OPTaHIMYECKIX BEIIECTB. 14 OIIK-1.1 J1.1 TecrupoBanue
Cocras, cBOMCTBa U IepepadboTKa OIIK-1.2 JI1.2J12.1
oprangeckoro Torumsa /Cp/ OIIK-1.3 J12.2712.3
CBoiicTBa U MPUMEHEHHE TTOJIMMEPOB U 14 OIIK-1.1 JI1.1 TectupoBanue
osuromepos /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3
DJIeMeHThbI OpraHu4ecKor XumMuwu /JIek/ 1 JIT.1 ITpoGnemuast
JI1.2J12.1 JIEKIUS
JI2.2J12.3
Paznen 8. Koutpoanb
Kontpoins /Ox3amen/ 9 OIIK-1.1 J1.1 OKk3aMeH
OIIK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J12.3

5. ®OHJI OHEHOYHBIX CPEJCTB

5.1. IlpuMepHBIii HepedYeHb BOIPOCOB K 3a4eTy

He mpexycMoTpeHO yaeOHBIM IITAaHOM.

5.2. IlpuMepHBliil NepedYeHb BOIPOCOB K 3K3aMeHYy

DK3aMeHalMOHHbIE BOIpock! (1 Kypc)

YuebHsbiit Moayns 1. Beenenue. CtpoeHue BeniecTa

1. OcHOBHbIE XUMUYECKHE OHATHSL. MaTepus U BEIECTBO. ATOM, MOJIEKY/Ia, XUMUUECKUN 3JIEMEHT. BaleHTHOCTb U cTeneHb
OKHCIIEHHUS dJIEMEHTa. ATOMHAs U MOJIEKYIsIpHas Macchl. KomuecTBo BemecTsa — MOJIb.
2. OcHOBHBIE TOJNOXKEHUS U GOPMYITUPOBKU (PYHAAMEHTATBHBIX XMMHUECKUX TEOPHIl U 3aKOHOB: aTOMHO-MOJIEKYIISIpHAsI TEOPHS,




3aKOH COXPAaHEHUs MacChl U YHepru, Ileproquueckuii 3aK0H, TEOpUs XUMUYECKOTO CTPOEHUS BemecTBa. OCHOBHBIE TOIOXKEHUS U
(hOpPMYIHMPOBKH Ia30BbIX 3aKOHOB XMMHH: MPOCTHIX 00BEMHBIX OTHOIICHUH, ABOTaIpo, ypaBHeHne MenzeneeBa-Kianeipona.

3. OcHOBHBIE TIOJIOKEHUS X POPMYITHPOBKU CTEXHOMETPHUESCKUX 3aKOHOB XMMHUH: ITOCTOSHCTBA COCTaBOB, SKBUBAJICHTOB, KPATHBIX
oTHomeHnH. [ToHATHE XMMIUYECKOTO SKBHBAJICHTA 3JIEMEHTA U COeANHEHN. MOJIsIpHas Macca SKBUBAJICHTA M MOJISIPHBIN
SKBUBAJICHTHBIA 00BEM.

4. O6uiee npezcraBieHne 00 aToMe. DIEMEHTAPHBIC YaCTHIBI AaTOMA, AaTOMHOE PO, U30TOIIbI, H300aphl, H30TOHBI.

5. IloBeneHue aneKTpoHa B atoMe. KBaHTOBBIN XapakTep U3MEHEHUH SHEpruy. JIBoMCTBEHHAS IPUPO/A HIIEKTPOHA. Y paBHEHUE
JIyn ne bpoitns. [Ipurnun HeonpeneneHnoctu [eitsenbepra. [TonsTre o BonHOBOM (yHKINK. Y paBHeHue llpeaunrepa.

6. I'naBHOE 1 OpOHTaTbHOE KBAaHTOBBIC YnCIa. MarHUTHOE KBaHTOBOE 4MciIo. CIIMH 3JIEKTPOHA U CITHHOBOE KBAHTOBOE YHCIIO.
Cxema CTpOeHHS IEKTPOHHOH 000JI0OUKH aTOMa MO YeThIpeM KBaHTOBBIM uuciaM. [Ipuannn [aymm u crrenctBus u3 Hero.

7. OnucaHue 3IEKTPOHHON 000JI0UKH aTOMa AIIEKTPOHHBIMU (DOPMYIaMH U 3IeKTpoHOrpaduaeckuM MeTonoM. [Ipasmio I'yana.
CrnuHOBas TEOpHsl BAICHTHOCTH.

8. 3anonaHeHHe NEeKTPOHAMHU SHEPTETUUECKUX COCTOSHUM aToOMa COINIacHO NMPUHIMIY MUHUMYyMa dHepruu. [Ipasuna
Kireuxosckoro. [Topsmok 3amoaHeHHs 37€KTPOHAMH YHEPTeTHIECKUX YPOBHEH U MOypoBHEH. VneansHas 1 peasibHast CXEMBI.

9. O6mas meKTpoHHas GopMylia aTOMOB, S-, p-, d-, f-31IeMeHTBI. DIeKTpOHHAsI CTPYKTYpa aTOMOB M EPHOANYECKasi CUCTEMa
JJIEMEHTOB.

10. 3axon Mo3zmu. [Tepnoamueckwuii 3axoH /1. . Menneneera. CoBpeMenHas GopMyIHpoBKa 3akoHa. [IprdnHa nepronaHOCTH
U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN.

11. CtpykTypa nepuoguueckoi cucteMsl 3eMeHTOB. [leproapl, rpymniisl, noAarpynnsl. [lepuoaudeckoe u3MeHeHHE CBOICTB
XMMHUYECKUX 3JIEMEHTOB. Paychl aTOMOB 1 HOHOB. DHEPIusi HOHU3ALUU. DHEPIUsl CPOACTBA K SIEKTPOHY.
ONeKTPOOTPHIIATENFHOCTE. KNCIIOTHO-OCHOBHBIE M OKHCIIHTEIIFHO-BOCCTAHOBUTEIBHEIC CBOHCTBA BellecTB. M3MeHeHHe KUCIOTHO-
OCHOBHBIX 1 OKHCJIUTEIBbHO-BOCCTAHOBHTEIIBHBIX CBOMCTB BEIIECTB B 3aBUCHMOCTH OT CTEIICHN OKUCIICHHS HJIEMEHTa, OT
nojoxenus B Tabmue J1. Y. Menneneena.

12. Xumngeckas cBs3b. Y CIIOBHS ee 00pa30BaHMUs, IPUPOa U TapaMeTpPhl CBSI3H. DHEPreTHYECKHe KPUBBIE B3aNMOICHCTBYFOIIIX
aTOMOB BOZOPOJa.

13. KoBasieHTHast Xumuueckas cBsi3b. OJJHOAIEKTPOHHBINM MexaHU3M ee 00pa3oBanusl. [IoHSATHE KOBATEHTHOCTH 3JIEMEHTOB.
KpatHocTs cBsi3u. JloOHOpHO-aKLIENTOPHBIH MEXaHN3M 00pa30BaHMs KOBAJICHTHOH CBS3H.

14. HacelmaeMocCTh M HaIlPaBIEHHOCTh KOBAJICHTHOH CBs3H. CTPYKTypa MOJIEKyYl, G-, -, Sp-, SP2-, Sp3-THOpHIN3aII
3JIEKTPOHHBIX 00JIAKOB U MPOCTPAHCTBEHHAS KOH(PUIYPAIIHS MOJIEKYII.

15. IlonapHas 1 HeMOApHAs KOBAJIEHTHAs CBSA3b. JIUMOIBHBIH MOMEHT CBSI3H U MOJIEKYNBL. I eoMeTpruecKkast CTPYKTypa MOJIEKYIL.
16. OnricaHue XUMUYECKOW CBSI3H METOJIOM MOJICKYJISIpHBIX opOuTaneii. Cxema odpasoBanus H2 mo metony MO.

17. OHepreruyeckue cxeMsl 0Opa3oBanusa MosieKya N2 i O2 1o MeToxy MOJISKYIIpHbIX opouTaneit (MO).

18. NonHas cBsi3b U ee cBOHCTBA. [IoHATHE 27EKTPOBaIEHTHOCTH. MeTanyeckas CBsi3b, € 0COOEHHOCTH.

19. BonoponHas cBsi3b U €€ BIUSAHIE Ha (PU3HUIECKUE M XUMUUECKHE CBOMCTBA MOJIEKYI. MEXMOIIEKYIISIPHOE B3aUMOICHCTBHE.
20. CtpoeHue u CBOMCTBA KOMIUIEKCHBIX COETUHEHNN, X YCTOWYNBOCTh. KOHCTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA. [IBOMHbBIE
COJIH.

21. KoMIUIeMeHTapHOCTb, KaK CTPYKTYPHOE COOTBETCTBHUE JIFOOBIX MOJIEKY/ HIIM YHaCTKOB MOJICKYJI, 00YCIIaBIMBAIOLINX
oOpazoBaHue crienn(pUUecKIX KOMIUIEKCOB (CIMpaieBUAHAS CTPYKTypa Oerka).

Yuebusit Moayns 2. O6mmue 3aKOHOMEPHOCTH XHMHUYECKUX IPOIIECCOB

22. OCHOBHBIE TIOHATHS XUMUYECKOW TEPMOAMHAMUKYI. BHYTpEHHSS SJHEPTHS U SHTANIBIHS cucTeMbl. [1epBblii 3aKoH
TEPMOANHAMUKH.

23. TerutoBbie 3()(HheKTHI XUMHUECKIX peakiiid. TermroTa (SHTANBIN) 00pa30BaHUsI XUMUIECKUX coennHeHnH. 3akoH JlaByasbe-
Jlannaca. OCHOBHO#! 3aKOH TEPMOXUMHUH — 3aKOH ['ecca u CIeCTBUS U3 HETO.

24. Dutponus. HanpaBneHne XUMHYECKHX ITPOIIECCOB B H30JIMPOBAHHBIX CUCTEMaxX. BTOpoii 3aKOH TepMOJMHAMUKH.

25. DOueprus ['m60ca. Hanpasiienne u npeaern caMonpon3BOIGHOTO TCUSHUS! XUMHUUECKUX PEaKIIIi.

26. CKOpOCTb TOMOTEHHBIX PeaKLUil. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALUU PEearupyroliX BEECTB. 3aKOH JEHCTBHS Macc.
KoncTaHTa CKOPOCTH peakIyu.

27. 3aBUCUMOCTb CKOPOCTH PEaKIMH OT TEMIIEPATYphI U MIPUPOIbI pearnpyromux semiects. [Ipasmio Bant-I'odda. [Tonstue 06
SHEPIUH aKTHBAINH. Y paBHEHNE AppeHnyca.

28. CkopOCTb TeTepOTeHHbIX XUMUYECKHX peaknuil. Ix ocobeHHOCTH.

29. ObpaTumbie 1 HEOOpaTUMBbIE peakuu. XuMuieckoe paBHoBecre. KoHncranta paBHoBecus. CMellleHHEe paBHOBECHS, IPUHLIUTI
Jle IllaTensbe.

30. ®a3oBoe paBHOBECHE, OCHOBHBIC MOHATHSA. OTHOKOMIIOHEHTHBIC CHCTEMBI, JHarpaMMa COCTOSHHS BOABI, (h)a30BbIC IEPEXOIbI.
31. KonebarenbHbie peakuuu (neproandeckue peakiun). Konedanus KoOHIEHTpauruii HEKOTOPBIX IPOMEXYTOUHBIX COSAMHEHUN U
COOTBETCTBEHHO CKOPOCTEH peakiuii.

Y4eOusIit Moayns 3. PacTBOpEI

32. PactBopsl. Crioco0B! BEIpaXkeHUsI KOHIIGHTpAIUU pacTBOPOB (%-Hasi, MOJIIpHasi, HopMaibHas, TUTP). PactBopumMocts. CBolicTBa
HUCTUHHBIX pacTBOPOB. 3akoHbl Paysst u Baut-I'odda.

33. PacTBOpHI 31€KTPOJIUTOB. Teopus NIEKTPOIUTHYECKON JUCCOIUAIIIH.

34. CuipHble U cr1abble 21eKkTpoauTsl. CreneHs aucconnanui. KoHcranTa aucconuanui. ManopacTBOPHMBIE SIEKTPOIHTHL.
IIpoussenenue pactBopumoctu (I11P).

35. NoHooOMeHHbIe peakuuu. [IpaBuna HanucaHus MOHHBIX YpaBHEHUH peakiuil. KHCIOTHI, OCHOBaHMS M CONU C TOUKHU 3PEHUS
TEOPUH TEKTPOTUTHICCKON TUCCOIHAIIIH.

36. OnexTponuTHyecKas qucconuanys Boasl. MoHHOe npousBeneHne Boasl. Bogopoauslii nokasaTens. ['uaponus coneit (Bce
ciy4amn).

37. Kitaccuukanus AUCIIepCHBIX CUCTeM. MeTOo B ITOTydeHNs KOJUIOMIHBIX PaCTBOPOB (IHCIEPIHPOBAHNE, KOHICHCAIIHS).
[ToBepxHOCTHBIE ABICHNUS, aACOPOIHA. Y CTONINBOCTD KOJUIOMJHBIX CHCTEM.

38. MukporereporeHHbIe CUCTEMbI — CYCHEH3UH, SMYIIbCUH, TIEHBI, a9PO30JIH.




DK3aMeHaIMOHHBIE BOIPOCHI (2 Kypc)

Yuebnstit Momynb 4. OKHCIUTEIEHO-BOCCTAHOBUTEIbHEIE

U 3JIEKTPOXUMHUUECKUE POLECCH

39. Bo3HUKHOBEHHUE JBOMHOTIO 3JIEKTPUUECKOTO CIIOsl Ha TPAaHUIIE METAI—BO/A, METAII—PAcTBOP. DNEKTPOAHBIE TOTEHIIUAIIBI.
CrannapTHBIA BOJOPOIHBIN 31E€KTPO. P cTaHIapTHBIX 3/IEKTPOAHBIX IOTEHIMANOB. YpaBHeHue HepHera.

40. Teopus raTbBaHUYECKUX HIEMEHTOB. MeqHO-IIMHKOBBIN d7ieMeHT Januains Skoou. D/1C ranpBaHUUECKOTo dJeMeHTa. SIBieHus
HOJSIPU3aLUY U Jenosspu3anuy. KoHeHTpalioHHbIH raTbBaHUYECKUil J1eMeHT.

41. CymHocTb 3nekrponnsa. KaroaHele 1 aHOIHBIE IPOLIECCH] IIPU 3JIEKTPOJIM3€E BOJHBIX PACTBOPOB JIEKTPOJIUTOB. DIIEKTPOIIN3
pacruiaBoB. 3akoHsl @apazes. Bexos mo Toky.

42. Koppo3sust MetaiuioB. Knaccuduxanus Koppo3HOHHBIX mporeccoB. CyIHOCTE XUMHUYECKOH U DIIEKTPOXUMHYECKOH KOPPO3HU.
DaKTOpbl, ONPEAETAIONINE CKOPOCTh KOPPO3UU. METOIbI 3alIUTHl METATIIOB OT KOPPO3UH.

43. XuMm4ecKkie NCTOYHUKH dJIeKTpraeckoii sHepruu (XMDD). I[IpuHImm neficTBIS CBUHIIOBOTO KHCIIOTHOTO aKKyMYJIATOPA.
[IpuHIMD AeHCTBUS MIETOYHOTO XKeIe3HO-HUKEICBOTO aKKyMYIIsSTOpa.

44. IIpuHuun nefcTBUS KeNe3HO-MapraHIeBOro ralbBaHUUECKOro 31eMeHTa (DneMeHT Jleknanie). TonauBHbIE HIEMEHTHL.
ITpuHIMn AelcTBUSA KUCIOPOIHOBOAOPOAHOIO TOIIIMBHOIO JIEMEHTA.

45. IlonsaTHe O KaTalu3e U KaTaau3aTopax. | OMOreHHBbIN U reTepOreHHbIN KaTtanu3. MexaHus3M AeiCTBUS KaTalu3aTopa.
MHrn6uropsl.

Y4eOHBIH MOIYNTb 5. DIEMEHTBI OPraHUIeCKOW XUMUH

46. ITonmMeps! B OIMTOMEPHI — OTINYHE, OTyIeHHE C TIOMOIIBIO PEaKIHil TOJIMMEPU3aNH 1 TOTMKOHICHCAIINH, KITACCH(HIKAITI,
CBOMCTBA, OTAENBHBIC MPEICTaBUTEIIH.

YueOuslit Moaynb 6. XuMHUuecKast HICHTU(GUKALUS ¥ aHAIN3 BEIECTBA

47. MeTaJutbl, MX pacupoCTPaHEHHOCTh, OTyIeHHE, (PU3MUECKUE 1 XUMIYECKIE CBOMCTBA. XIUMUYECKUI aHATN3 — KAYeCTBEHHBIH
aHaJM3 KATHOHOB METAJJIOB, KAalleJbHBIN aHAIN3 CTaJIel U CIITIABOB.

48. AHaTUTUYECKUH CUTHAJ KaK 3aBUCUMOCTb JOCTYITHBIX U3MEPEHHUIO KOJMYECTB BEIIECTB OT UX COCTaBa (CIIOCO0 perncTpaniu
KOJIMYECTBEHHBIX XapaKTEPUCTUK BEIIECTBA).

49. OU3HKO-XUMIYECKIH aHAIN3: XpoMaTorpadus (OyMakHast, KOJOHOYHAs, TOHKOCIOWHAS, Ta30KUAKOCTHAS U TIp.);
JMEKTPOXUMHUYECKUE METObI aHAIN3a (TUTPUMETPHUYECKUH, KOHIYKTOMETPHUECKHUH, ITOTEHIMOMETPUIECKHH).

50. ®usnueckuii anaau3 (CIeKTpoHOTOMETPHS U JIp.).

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX POEKTOB)

He npenycMoTpeHO y4eOHBIM ITTAHOM.

5.4. DoH/I OLIEHOYHBIX CpeICTB AJIs1 MPOBEACHUA TEKYIIEIro KOHTPOJIsA

IlepedyeHp BOIIPOCOB, BHIHOCUMBIX Ha OIPOC

1. 3axoH cOXpaHEHHS MaCCHI (TIPUBEAUTE TIPUMEPHI).

2 3aKOH TOCTOSIHCTBA COCTaBa (IIPUBEIUTE MPHMEPHI).

3 3aKOH SKBHUBAJICHTOB (IIPUBEIUTE TPUMEPHI).

4 3aKOH KpaTHBIX OTHOUICHHH (IIPUBEINUTE MTPUMEPEI).

5. 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUI (IIPUBEIUTE IPUMEPHI).

6 3akoH ABorazapo. Yucno ABoranpo.

7 [aiite onpeneneHus MOHATHS «XUMHUecKas GopMyna». Kakne cBemeHHs MOKHO Y3HAaTh M3 XUMHUYECKOH (pOpMyIBI.
8 UYro BBIpaXkaeT CTpyKTypHas ¢opmyna? [ Kakoro arperaTHOrO COCTOSIHHS BEIECTBAa OHA NPHUTOIHA?

9. THIBl XUMUYECKHUX PeakIui (IPUBEIUTE IPUMEPHI).

10. Enunnne! n3amepenust B MexayHapoaaoi cucreme CH (macca, 00beM, INIOTHOCTb, KOJIMYECTBO BEIECTBA, TEMIIEpaTypa,
JUTHHA, BPEMSI, CHJIa JIEKTPHIECKOTO TOKA, NaBJICHUE, CHIIA, SHEPTHS, MOIITHOCTD, KOJTHIECTBO AIEKTPHICCTBA).

11. ONexTpoH, MPOTOH, HEHUTPOH, SAIPO aTOMa, KBAPKU U JICHTOHEL.

12. WzoTomsl, n306apsl. PaccMoTpeTs Ha mpuMepe U30TOMNOB BOAOPOA.

13. Monenmu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIIO (UTO OHO XapaKTepU3yeT, KaKHe YHCIICHHBIC 3HAYCHHUS MOXKET IPHHUMATH, KaKAMHU
OyKBEHHBIMH U YHCIEHHBIMHU 3HAUEHUAMH 0003HAYACTCS).

15. OpOuTtanpHOEe KBAHTOBOE YHCIIO (UTO OHO XapaKTEPHU3YyeT, KAKUE YNCICHHBIC 3HAUCHUS MOXKET MPUHUMATh, KAKUMH
OYKBEHHBIMHU M YHCIICHHBIMH 3HAYCHUSMH 0003HAYAETCSI, KAKOU (POPMYIION ONIPEeIsieTcs).

16. MarauTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepHU3yeT, KaKue YHCICHHBIC 3HAYECHHS MOXXET MPUHHMATh, KAKUMHU
OYKBEHHBIMH U YHCJICHHBIMHU 3HAYCHUSMH 0003HAYACTCs, KAKOW (POPMYIION ONpenessieTcs).

17. CnuHOBOE KBaHTOBOE YHCIIO (YTO OHO XapaKTEPHU3YeT, KAKHUE UMCIECHHbIE 3HAUEHUS MOXKET NMPUHHMATh, KAKUMH
OYKBEHHBIMH 1 YHCIEHHBIMH 3HAYEHUAMH 0003HATACTCS).

18. OnexTpoHHas KOH(GUrypauus (IPUBEAUTE MPHMEPHI).

19. [Mpuanun [Maymnm.

20. IIpaBuno Xynnaa.

21. [paBuna KineukoBckoro (miepBoe U BTOpPOE).

22. Knaccuduxauus snementos JlaByasbe, [lebopeiinepa, [llankparya, Horonenaca, Maiiepa.

23. Ortkpeite /JI.1. MenzeneeBbIM NEPUOJUIECKOTO 3aKOHA U MEPUOJMIECKON CUCTEMBI (CTapast M HOBast (POPMYITHPOBKH).
24, CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. Ieproan4HOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJUyChl, SHEPTUsl HOHU3AIUU, CPOJCTBO K JJIEKTPOHY,

3JIEKTPOOTPHIIATEILHOCTD.
26. 3HaueHne nepuoauyeckoro 3akona J[.M. MenneneeBa u TeopuH CTpOEHHS aToMa.




27. Kaxkue BOmpochI pemaer XUMU4ecKas TepMOAUHAMUKA?

28. JlaiiTe XapaKTepHCTHKY OCHOBHBIM IMOHSATHSM TEPMOAMHAMUKY: BHYTPEHHEH JHEPIUH, TEIUIOTE, PabOTe, SHTAJBIIUH.
29. KakoBa cyrs mepBoro Hayana TepMOIWHAMUKHU?

30. Uro Ha3bIBaeTCS TEIIOBEIM 3()(EKTOM XUMHUIECKON peaknuu. YeM OTIMYArOTCA ypaBHEHHS XUMUYECKHX PEaKIUi OT
TEPMOXUMHYECKUX.

31. Chopmynupyiite 3akoH ['ecca u cieacTBUe U3 Hero. YTo Takoe TEIUIOTBOPHAS CIIOCOOHOCTH TOILIHBA?

32. KaxoBa cyrs BrOporo Hauana tepmoauHamuki? Uro takoe KIIJl TeriaoBeIX MaiinH, moueMy OH BCET[la MEHBIIE
eIUHULBI?

33. Yro takoe cBOOOaHAs dHeprus ['mbOca, cBA3aHHAS dHEPTUS U SHTPOIHUsA?

34. Kaxk onpenenuts BO3MOXXHOCTh CAMOIIPOM3BOJIBHOTO MPOTEKAHNS XMMHUYECKUX PEAKIHi, UX HAIlPaBICHHOCTh U Mpeaen?
35. Omnpenenuts TEIIOTY CTOpaHMs 3TUIICHA IO PEaKIHH:

1. C2HA4(r) + 302(2 )= 2CO2(1) + 2H20(x),

36. ecmu AHoOp (C2H4) = 2 x/lx/monb, A Hoop (CO2) = -394 x/[x/Moub,

37. AHo6p (H20x) = -284,9 x/lx/Monb

38. KakoBa TemnoTBOpHas CIOCOOHOCTH ATOTO Tasa.

39. Boranciute AG®298  peakiuu U ONpenenuTh MOXeT JIu ObITh BoccTaHoBIeH NiO 10 Ni Mo peakiuu aafOMUHOTEPMHUU?
AG(NiO) = -211,6 kJlx/moms, AG(H20) = -1582 xJ[)x/M0Tb.

40. Paccunrare AG® 298 peakuuu

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

41. U OIPEAEINUTh, BbIIIE KAaKOW TeMIepaTypbl BO3MOXKEH MPSIMOM Ipolecc.

42. He nponsBons BerumcneHnit, ycraHOBUTE AS°298 cnemyrommux peaxmuit: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + O2(r) = 2S(k)+ 2H20(x).

44. Ha ocHoBaHHMU n300apHO-H30TEPMUYECKUX MOTCHIMAIOB ONPEACIUTE, BOZMOXKHA JIM PeaKklus CHHTE3a aMMHaKa B
CTaHJAPTHBIX YCIOBHAX?

45. Ha ocroBanmu 3Hauennit A G° 298 o6paszoBanus NiF2, NiCl2, Nil2 pemure, kakas U3 coyel Hanbosee ycToidnBa.
46. [Tpu B3aumopeiicTBuu xene3a ¢ xjaopom obpasyercst FeCl2 unu FeCl3? Jlokaxkute TepMOIMHAMUYECKH.

47. Bo3MoxHO JIn pacTBopeHHe anoMuHus B Bone mo peakuuu: 2A1(K) + 6H20(0k) = Al (OH)3 + 3H2(r).

48. Brmster nmu arperaTHOe COCTOSHHE NPOCTBIX M CIIOKHBIX BEIIECTB HA BETHYMHY MX TEPMOAWHAMHUYECKHX XaPAKTEPHCTHK:
AH®298, AG® 298, S°298. IlpuBeanTe IpUMEpHL.

49. Jaiite ompeneneHne MOHATHIO MAaccoBasi J0JIs, IPOLCHTHAsE KoHIeHTpauus. [Ipuseaure Gopmysibl.

50. [aiite ompeneneHne MOHATHIO oObeMHas noid. [Ipusemure GpopMyrsl.

51. JaiiTe ompeneneHne MOHATHIO MOJSpHAs KOHIEHTpaus (MOJSIpHOCTE). [IpuBenute GopMyIsL.

52. Haiite onpeneneHne MOHATHIO YKBUBAJICHTHAs KOHIEHTpaLusi (HOpMaJIbHOCTh). [IpuBenure GopMybl.

53. [aiiTe ompenerneHne MOHATHIO MOJISUIbHAS KOHICHTpanus (MOJsIbHOCTR). [IpuBenure Gopmysl.

54. JlaiiTe ompenerneHne MOHATHIO THTP pacTBopa. [IpuBenute GopMyIbL.

55. JlaiiTe ompezeneHre MOHATHIO MOJbHAs I0JIS PACTBOPEHHOTO BelnecTBa. [IpuBenure GopMyIsl.

56. JaiiTe ompeneneHue MOHATHIO MOJIBbHAsL IOJsl pacTBoputens. [Ipusenure GpopMyIsl.

57. [aiiTe ompeznerneHne MOHATHIO TNIOTHOCTE pacTBopa. [IpuBenure opmyist.

58. B 500 M Boms! pactBopmiu 448 1 razoodpasHoro NH3. Haiiante MaccoByro IOI0 aMMHaka B pacTBOpE.

59. B 400 mu1 Boasl Opocuiin Kycouek KapOuia KajblMs MPH 3TOM BbLaenuiock 9,96 1 raza. Haiigure maccy
MIOJIYYUBIIEr0Cs 0CaJKa U OCTaBIIEICS BOJBI.

60. Ckonbko rpammoB xnopuaa sxenesa(Ill) mamo pactBoputh B 0,5 KT Bomsl ans mpurotoBienus 20% -ro pactBopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mi) pactBopunu 100 1 razoo0paszHoro xmopoBogopoaa. Onpenenure w
HCI B pactBOpe nocne go6aBieHus XJIOpOBOAOPO/IA.

62. Paccuntath MossipHOCTh 40%-T0 pacTBOpa XJIOPOBOAOPOIAHOMN KHCIOTHI TUI. 1,2 T/MIL.

63. Paccunrtats HOpManmbHOCTE 40%-TO pacTBOpa XJIOPOBOAOPOTHOM KHCIOTHI TI.1,2 T/MII.

64. Paccunrate MomsuibHOCTE 40%-ro pacTBOpa XJIOPOBOJOPOIHONM KUCIOTHI L. 1,2 T/MII.

65. Paccunrtate MONBHYIO OO pacTBOpeHHOTO BemiecTBa 40%-ro pacTBopa XJIOPOBOAOPOIHON KHCIOTH . 1,2 T/MiT.
66. PaccunTath MobHYIO 00 pactBopuTens 40%-ro pacTBopa XJIOPOBOIOPOIHON KHUCIOTHI TUL. 1,2 T/MIIL.

67. INepeuncnute cBOiicTBA MOJEKYNAPHBIX Pa30aBIEHHBIX PACTBOPOB.

68. B uem cymiHocTh 3akoHa Payns?

69. IToueMy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KUX TeMIepaTypax, a KUISAT IpH 0oJiee BRICOKHX TEMITEpaTypax, dyeM
YHUCTBIE PACTBOPUTENNU?

70. KakoB ¢u3nueckuil CMBICT KPUOCKOMTUYECKON MOCTOSHHOM?

71. Yto Takoe aHTH(PHU3EI M KaKy0 POJIb OHU UTPAIOT?

72. Ocmoc, ocMoTHUeckoe naBieHue. 3akoH Baut-T'ododa.

73. Kakue pacTBopuTeNnu Ha3pIBAIOTCS 3JIEKTpoauTamMu? B ueM mpuumHa MX OTKIOHEHHS OT 3akOHOB Payms u Bant-T'odda?
74. KakoB cMBICIT U30TOHHYECKOTO KOA(QHUIMEHTa M KaK OH CBSI3aH CO CTEHNCHBIO TUCCOLUALUK AIICKTPOIUTOB?

75. B gem cyrh 3akoHa pa3daBnenust OcBaibaa?

76. B uem oTnnume CHIBHBIX U CIA0BIX 3IEKTPOIUTOB?

77. Uro takoe Tocon-40 u Tocon-60, rne oHU MPUMEHSIOTCS?

78. CKOJIBKO 3THJICHIJIMKOJISE HY)KHO PacTBOPHUTH B 1 J1 BOABI, 4TOOBI TeMIlepaTypa 3aMep3aHus pactBopa cramra 30°C?

79. [Ipu xakoii Temriepatype Oymer 3amep3ath 45%-i BOAHBIN pacTBOP TIIUIIMPHHA?

80. Onpenenuts TeMIepaTypy 3amep3aHust 5%-HOTO BOJHOTO pacTBOpa XJIOpHIA KajblUs, €CIM CTEHNEeHb €ro TUCCOLMAIIUN
paBHa 70%?

81. CKOJIBKO TPaMMOB TITIOKO3bI HY)KHO J100aBUTh K 100 T BoIBI, 4TOOBI pacTBop 3akunen npu 110°C?

82. Boruucnute ocmotnueckoe nasinenue 0,01M pacrsopa K2504 npu 18°C. Crenens aucconuanuu coiu B pactsope 87%.

83. JaiiTe onpenenenue NOHATHIO THAPOIU3 coje. TUNMUHBIE Clydyau T'MIPOJIU3a.




84. Koncranra ruaponusa.

85. CrereHb TUAPOIIH3A.

86. I'uaponu3 conu 0Opa3oBaHHON craboi KUCIOTON U cribHBIM ocHoBaHHeM: CH3COOK.

87. I'unponus conmu 00pa3oBaHHOM caboH KUCIOTOW M CHIBHBIM ocHOBaHHeM: Na2CO3.

88. I'uaponu3 conu o6pa3oBaHHOMN caboOi KUCIOTON M CHIBHBIM ocHOBaHHeM: K3PO4.

89. I'uaponu3s conu o6pa3oBaHHOM ciaboit kucioTod u cnadbiM ocHoBanueM: CH3COONH4.

90. T'uaponu3 conmu 0Opa3oBaHHOM CIabO KHCIOTON M CllaObIM ocHOBaHHMeM: Al2S3.

91. I'unponus comu 00pa30BaHHOM CUIBHON KHCIOTOH U crmabbiM ocHoBaHueM: NH4CI.

92. T'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW M cinabbiM ocHoBanueM: CuCl2.

93. I'uaponu3 conn 00pa3oBaHHON CHIIBHON KHCIOTOW ¥ ciabbiM ocHoBaHMeM: FeCl3.

94. I'mpponns comu 00pa3oBaHHON CHIBHOW KHCIOTOH U ciabbiM ocHOoBaHMEeM: CuSO4.

95. I'maponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cinabbiM ocHoBaHUeM: Fe2(S0O4)3.

96. T'uaponu3s conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIbHBIM OocHOBaHWeM: Na2SO4.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKUCIEHUsA. IIpuBenuTe a30TcoaepKalue COCAUHEHHUS CO BCEMU BO3MOXKHBIMU
CTEMNEHSIMH OKUCIICHUS a30Ta.

98. [IpuBeaute npaBuiia Ui BBIYMCICHUS CTEIEHU OKHUCIECHUS 3JEMEHTa B COEAMHEHUU (TIPUBEIUTE IMPUMEPHI).

99. JlaiiTe ompenerneHne MOHATHIM OKUCIHTEIBHO-BOCCTaHOBUTENbHBIE peakinn (OBP), okucieHne u BoccTaHOBIECHHE
(mpuBeANTE IPHMEPHI).

100. Krnaccuduxanuus OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUil (MEKMOJEKYISIPHBIE M BHYTPUMOJIEKYISAPHBIE, pEaKIUu
CaMOOKHCJIEHU-CAMOBOCCTAHOBIIEHHUS (IUCTIPONIOPLIMOHNPOBaHus)). IIpuBenure npumepsl.

101. Oxucnuteny (MIPUBEAUTE TIPUMEPHI).

102. BoccranoButenu (IpuBeIUTE MPUMEPHI).

103. BemectBa, o6agaromne OKUCIUTEILHO-BOCCTAHOBUTEIBHON JBOMCTBEHHOCTHIO (IIPUBEIUTE TPUMEPHI).

104. Cocrasnenne ypasHeHni OBP u pacctaHoBKa KO3((HITNEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (TIPUBEANUTE TIPHMEpHI).
105. Cocrasnenne ypasHeHnH OBP u pacctaHoBka K03 (HIINEHTOB HOHHO-3JIEKTPOHHBIM METOIOM (METOIOM IOJIYpEaKIIHi)
(npuBenuTE NpUMEPHI).

106. OKBHBAJEHTHl U MOJIIPHBIE MAcChl SKBUBAJIEHTa OKUCIHUTENS U BOCCTAHOBUTEINS (IIPUBEIUTE IPUMEDHI).

107. Urto Takoe anekTponpoBoaHocTh? [IpOBOAHMKY ITEPBOTO U BTOPOTO poJa.

108. Kak BO3HHKaeT CKauOK MOTEHIMATa Ha TPaHUIe METAI-3eKTponuT? IIoHATHEe HOPMAIBHOTO 3JIEKTPOTHOTO
noreHnuana. YpasHenue Hepucra.

109. Uro Takoe TabBaHUYCCKHI JIEMEHT, U KaKHe MPOIIECCHl MPOUCXOIAT MPH ero padote?

110. lanpBannveckuii snemMeHT SK0OH-aHudIs.

111. OJIC ranpBaHMUYECKOTO dieMeHTa. YpaBHeHHe HepHera.

112. Yro mpezacTaBiseT co00i HOPMATBLHBIA BOJAOPOIHBIA 3JEKTPO?

113. lanpBaHWYECKHI AIIEMEHT COCTOMT M3 KOOAIBbTOBOTO 3JIEKTpofa, morpyxerHoro B 0,1M pactBop HuTpaTa KobansTta (II),

U HUKEJIEBOTO 3JIEKTPOJia, HOTPYKEHHOTo B pacTBop HUTpaTa HuKens (II). KakoBa 1omkHa ObITE KOHIIEHTPALUS COTH HUKEIS,
4TOOBI HJICKTPOABMIKYIIAS CHJIA TAKOTO 3JIEMEHTa ObLIa paBHa HYITO?

114. CocrtaBbTe cxeMy raimpbBanmdeckoro snemenTa m3 map Ni/Ni2+ n Cu/Cu2+. VkaxuTe HamnpaBIeHHEe TOKa BO BHYTPCHHEH
Y BHEILIHEH Lersx.

115. Brruucnute noreHuman npu temmnepatrype 25°C mMarHueBoro siekTpoaa, norpyxkennoro B 0,01 M pactBop cynbdara
MarHus.

116. Breruncnure 9/1C ranbBaHUYECKOTO 3JI€MEHTa, COCTABICHHOTO M3 3JIEKTPOIOB: METAUINYECKOTO KaJIMusl, TIOMEIIEHHOTO
B 0,01 M pactBop cynbaTa KagMus, 1 METAIUTHUECKOTO KaMHUs, TIOMEIIEHHOTO B 2 M pacTBop cynbdara KagMus.

117. Kakue ObIBaroT akKymynsaTopbl U Kak oHH paboTaror?

118. UYro Takoe KOPPO3Ms METALIOB, U KAKOBBI METOJBI OOPHOBI ¢ HEl?

119. Kakast xoppo3ust Ha3biBaeTcst xumuueckoil? IIpuBectu mpuMepsl.

120. Kakast koppo3usi Ha3bIBaeTcs aiekTpoxuMuieckoi? [TpuBectu npumepsl.

121. [Touemy >xene30 HMpH CONPUKOCHOBEHHUH C OJIOBOM OKHCIISETCS ObICTpee, YeM YHCTOE JKene30?

122. B pactBOp xs10puAa HaTpUs NOMEIEHA IUTACTUHKA U3 JKelle3a U XKeJle3Has IUIACTHHKA, ClasHHas ¢ Meablo. B xakoM
cllydae KOppo3us poTekaeT HHTeHcHBHee? OTBET MOTUBUPYHTE.

123. JInst 3amuThl OT KOPPO3UU CILIaBhI aTIOMHUHHS, B YACTHOCTU JIOPATIOMHMHUM, NMOKPBIBAIOT TOHKUM cloeM amomuHus. Ha
KaKOM CBOWCTBE aJIFOMHHUS 9TO OCHOBAaHO?

124. B Bozmy nmoMerieHs! IIIACTUHKA OLMHKOBAHHOTO JKEJI€3a M IUIACTHHKA JIyXKEHOro >kene3a. Kak mporekaer kopposus B
MIEPBOM U BO BTOPOM cllydae?

125. Kak npoTekaer npoliecc KOppo3un Kele3a, MOKPHITOro CI0EM HHKENs, B KUCIOH U LIETO4YHON Cpesie, eClIH LETOCTHOCTD
CJI0s1 HapyuIieHa?

126. Uro Takoe OKCHIHAS IUIEHKA, U KaKHe METaJuIbl ee 00pa3yror?

127. Kaxk Bnusier Benuuuna pH cpenbl Ha KOPPO3MIO aIOMUHUSA, LIMHKA U XKene3a?

128. Ha 4em ocHOBaHa 3aIMTa METAJUIOB C IOMOIIBI0 HHTHONUTOPOB?

129. [lepeuncnure BaxxHEWIINE METOABI 3AIUTHI METANIOB OT KOPPO3HH.

130. [Touemy XUMHUYECKH YHCTOE JKENIE30 SIBIsiETCs 00jee KOPPO3UOHHOYCTOHUMBBIM 110 CPAaBHEHHIO C TEXHUYECKUM?

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN | 3arnaBue | W3znarenscTBO, TOI | Konng-Bo




ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komnu-Bo
JI1.1 |Tenspman M. U., Xumust: yaeOHUK Cankr-IlerepOypr: | DnekrpoH
Octparos B. I1. Jlanb, 2022 HBIN
pecypce
JI1.2 | Temeposa U. B., Xumust. Paznen «Opranmdeckas XUMUs»: yaeOHoe mocoOue Omck: OMckuit DNEeKTpoH
Koxesuna E. A., Ay, 2024 HBIN
CkynaeBa E. A., pecypce
JloBuneunkas C. b.
6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 | Capraes I1. M. Heopranudeckas Xumusi: y4eOHUK M.: KonocC, 2004 69
JI2.2 |I'pannoepr U. U., Ham | Oprannyeckas XuMusi: y4eOHUK Cankr-IlerepOypr: | OnekTpoH
H.JL Jlans, 2023 HBII
pecype
JI2.3 [Heuaes A. I1, OpraHuyecKkast XUMHS Cankr-llerepOypr: | DnekTpoH
BonoTtos B. M., Jlans, 2024 HBIN
Komaposa E. B. II. H., pecypc
CaBBuH
6.3.1 IlepeyeHb MPOrpaMMHOro odecne4eHunst
6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.1.3 | SuperNovaReaderMagnifier
6.3.1.4 | OC Windows 10
6.3.2 Tlepevyenb UHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | OnexTpoHHas OMOIMOTEYHAs CHCTeMa n3aTenbeTBa «Jlanpy. [TomHOTEKCTOBAS AIIEKTpOHHAs OHOIMOTEKA.
WnavBuyaabHBIN HEOTpaHUYESHHBINH TOCTYN Yepe3 PUKCHpOBaHHbIM BHEHU [P anpec akageMun HeOrpaHUYEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTI000W TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com
6.3.2.2 | DnexTpoHHbIH nepuoaunueckuit cipaBoyHuk «Crucrema TAPAHT». [TonHoTekcToBbIHM, 0O0HOBAsIeMbIi. JlocTyn o
JIOKaJIbHOU CETH aKaJeMUu
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHBI (MOAYJIST)
Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh
YuebHast ayauTopust [Ixad co crennamu3npoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBL,
MTUTICTKY, IITATUBBI, MEPHBIC CTAKAHBI, XUMUYECKHE peakTHBHI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnuma «PacTBOPIMOCTE KHUCIIOT H
427 J1a6 ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema
MenneneeBay (1 mit.), gocka kimaccHas (1 mr.), CTONbI Ja00paTOPHBIE
(5 mwrt.), Tabyperku (19 mut.), cron npenoaasarens (1 mwT.), pakoBHHA
(1 wT.), cryn /M (1 mr.)
YuebHast aynuTopust CTOBI, CTYIBS y4EHUYIECKHE, JEMOHCTPAIIOHHOE 000pyI0BaHNE
(mpoextop ACER (1 wirt.), iudpoBas uaTepakTHBHas qocka (1 mT.),
322 Jlex o
nepcoHanbHBIH Kommbiorep ACER (1 mT.) u yaeOHO-HaTIAIHEIC
OCOOHS
Tlomemenue aiist Cromsbl (28 mwr.), cTynbs (48 wrt.), mKad u cTEMTaXu ¢ TUTEPATYpOi,
1-204 cp CaMOCTOSTENIbHON paObOThl | KOMITBIOTEPHAsI TEXHUKA C BO3BMOKHOCTBIO IOKIIIOUEHHSI K CETH
) "UuTepHetr" U 00eCIeYeHUEM JIOCTYIA B JICKTPOHHYIO
HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEAY OpraHu3anui(4 mr.).
[Momerienue amns KommnbrotepHast TEXHHKA ¢ BO3MOYKHOCTBIO MTOIKITIOYECHUS K CETH
1-401 cp caMocTosATeNbHOM paboThl | "MHTepHeT" 1 oOecnieueHueM JOCTyIa B JIEKTPOHHYIO
) HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEAY OpraHU3anny (HOYTOYKH,
MIepCOHATIBHBIE KOMITBIOTEPHI) (4 mmIT.)

8. METOMYECKHE YKA3AHUSA /U OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOZLY JIS)

Crenmdukoii 320900 hopMbI 00ydeHNS ABIIETCA Ppeobiagaoniee KOIMIeCTBO YaCOB CAMOCTOSTENBHOH pabOTHI IO CPaBHEHHIO C
ayIUTOPHBIMHU 3aHATHSIMH, OTOMY METOIMKA M3y4eHHs Kypca IpeaycMaTpUBaeT Hapsy C JIEKIHUAMH, JaOOpaTOPHBIMH
3aHATHAMH, OPraHU3aLUI0 CAMOCTOSTEILHON PabOThI CTYICHTOB, IIPOBEACHNE KOHCYIIBTAIN, TIPOMEXYTOYHOTO (POPM KOHTPOJISL.
CTyZ[eHTBI, H3ydaromue JUCHUIIIINHY ((XI/IMI/IH», JOJIKHBI O6J'Ia)IaTB HaBbIKaMH pa60T1)1 C y‘Ie6HOI>‘I J'[PITGpaTypOﬁ U ApyruMu
I/IH(I)OpMaI_lI/IOHHLIMI/I HUCTOYHHKAMH, B TOM YHUCJIC, HHTepHeT-CafITaMH, a TaKXKC BJIaJICTh OCHOBHBIMH MCTOIaMH, TEXHUKOU U
TeXHOJIOTHEH cOopa 1 00paboTKU HHPOPMALIHH.
CamocrosiTenbHas padoTa CTYAEHTOB 3a04HOM (hOpMBbI 00ydeHHsI IOJDKHA HAYMHATBCS C 03HAKOMIICHUSI € paboueli mporpaMmoit
JUCHOUIIIINHEBI, B KOTOpOﬁ TMEPEUYNCIICHBI OCHOBHAA U JONIOJIHUTEIIbHAA JINTEPATYPA, y'-Ie6HO-MeTO,Z[I/I‘IeCKI/Ie 3alaHuA HeO6XOI[I/IMI)Ie
JUISL M3y4eHHs AUCLUIIIHHBI M pabOTHI Ha T1a00paTOPHBIX 3aHATHSIX.




[IpenonaBaTens B mpoliecce ayAUTOPHBIX 3aHATHI OCBEIaeT OCHOBHBIE KIIFOYEBBIC TEMbI AUCIUILIHHEL M 00paIiaeT BHUMaHKue
CTYAEHTOB Ha TO, YTO OHH JOJKHBI BCIIOMHHTB U3 PaHEe MOMYyUYCHHBIX 3HaHUIL. M3ydeHne kaI0i TeMbI ClIeyeT HaUMHATh C
BHIMATEIBHOTO 03HAKOMIICHHUS ¢ HA00pOM BoIpocoB. OHM OPHEHTHPYIOT CTYAEHTA, TOKA3bIBAIOT, YTO OH JOJDKEH 3HATH IO JaHHOI
Teme. CiemyeTr UMeTh B BUAY, YTO YIEOHUK WIH ydeOHOE TOCOOHE NMERT CBOIO JIOTHKY IIOCTPOCHUS: OJJHH aBTOPHI O0JIee MIHPOKO,
a ipyrue 6oJee y3K0 paccMaTpUBAIOT Ty WK HHYIO Tpobniemy. [Ipu uzydenuu mo6oii TeMbl paboueil mporpaMMsl CiieayeT
MIOCTOSIHHO OTMEYaTh, KAKHE BONPOCH! (IIyCTh B MHOM JIOTHUYECKOH IOCIIEN0BATENFHOCTH) PACCMOTPEHBI B IAHHOH I1aBe yUeOHUKA,
y4eOHOTO MocoOwms, a Kakue omymeHsl. [1o 3aBepmenny paboThl Hall yaeOHUKOM JOJDKHA OBITh SICHOCTH B TOM, KAKHE TEMBI,
BOIIPOCHI ITPOTpaMMBbI y4eOHOTO Kypca BbI YXKe H3YdHIH, a KaKHe IMPEeCTOUT U3YJUTh 110 IPYrdM UCTOYHUKaM. B ciydae
BO3HHKIINX 3aTPYIHEHNI B TOHNMaHNK y4€OHOTO MaTepyaa ciielyeT 00paTHThCs K APYTUM UCTOYHUKAM, I7Ie H3JI0’KEHHE MOXKET
OKa3aThCs 00Jiee TOCTYITHBIM.

ITornmanue 1 yCBOGHUE COAEPKAHIS Kypca HEBO3MOXKHO 0€3 YeTKOTO 3HAHHS OCHOBHBIX TEPMUHOB U MOHATHH, HCIIOJIB3yEMBIX B
JAHHOW ITUCLUIIIMHE MO KaXKA0H KOHKpPETHOH TeMe. J{Id 3TOro CTYIeHT JOKEH HCIONIb30BaTh ONPEIeIeHNUs] HOBBIX TEPMUHOB,
KOTOpBIE JaBAJIUCh Ha JIEKIINH, a TAKXKE B PEKOMEHJIOBAHHBIX YIEOHBIX 1 HHPOPMALMOHHBIX MaTepUaax.

[Ipn m3ydeHnn TUCIUIIIMHBL « XUMHSD) CIIEIyeT YCBOUTE!

1. TeopeTuueckue OCHOBBI XUMUM.

2. IIpyHIMIIBI ¥ METOJIBI XUMUYECKOTO aHAIH3a.

3. IIpHHIMITEI 1 METOIBI XUMUYECKOTO KOJIMYESCTBEHHOTO aHaIn3a (TPaBUMETPHS U THTPHUMETPHS).

4. Teopernueckue OCHOBBI (PU3UKO-XUMHUIECKIX (MHCTPYMEHTAIFHBIX) METOIOB aHAIN3a, UX IPUMEHEHHE IS ONIPEACIICHUS
Ka4eCTBEHHOT'O U KOJTMYECTBEHHOTO COCTaBa aHATH3UPYEMbIX 00BEKTOB.

CoBpeMEeHHBIE CPEICTBA CBSI3H TO3BOJISIIOT CTPOUTH B3aMMOOTHOIIECHHS C TIPENOIaBATEIEM U BO BPEMs CAaMOCTOSITEIIbHON paboThl C
MIOMOIITBIO HHTEPHET-BUCO-CBS3H, a HE TOJIBKO BO BPEMSI ayINTOPHBIX 3aHATHH M KOHCYIBTAINH. [IJIs TPOAYKTHBHOTO OOIIEHHS
CTyAEHTY He0OXOJMMO BIIaJIeTh HaBBIKAMHU JIOTUYHOTO, IIOCIEA0BATEIFHOTO U MIOHATHOTO H3JI0KEHHS CBOETO BOIPOCa.
JKenarenbHo, 4TOOBI CTYIEHT 3apaHee HaNucal AEKTPOHHOE MUChMO, B KOTOPOM MEPEUHCIINI HHTEPECYIOIIUE ETO BOMPOCHI HIIH
BOIIPOCEHI, M3Y4EHHE KOTOPHIX MPEACTABICTCS eMy 3aTPYIHUTENBHBIM. JTO JacT BO3MOKHOCTD MPEII0IaBaTeIII0 OTIEPATHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU U 00JIee KaUeCTBEHHO MTOTOTOBHUTHCS K MOCIIEAYIOIINM 3aHATHAM.

ITosiHBIN KOHCHEKT JIEKIUH 1 3a1aHU U1 CaMOCTOSTEIbHOM paboThI CTYIEHTOB, Ipyrue He0OX0AUMbIE METOIUIECKHE
pEKOMEHIalMU pa3MelleHbl B ceTH IHTepHeT.

Heo6xoamMo 0TMETHTB, YTO CaMOCTOSITENIbHAS paboTa C THTepaTypol M MHTEPHET-NCTOYHUKAMH HE TOJIBKO MOJIe3Ha KaK CPEICTBO
6osee TITyOOKOTO M3ydeHHUs JTF000H JUCIUILINHEI, HO U SBJISETCS HEOThEeMIIEMON YacThIo Oymymel npodeccHoHaIbHOMI
JIeSATEILHOCTH BBIITYCKHHKA OaKalaBpHaTa.

ITpu n3yyeHun AUCHMITIMHBL «XUMUSA» CIEAYET YCBOUTH!

- O0IIYyI0 XUMUIO

- Heoprannueckyro Xxumuto

- AHaITUTHUYECKYIO XUMHUIO

- Opranuueckyro XUMHIO

- OU3KOJIOUAHYIO XUMUIO.

MIPAJIOXKEHUSA




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



