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1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 35.03.06 Arponmxkenepus (npuka3z MunoOprayku Poccrn ot 23.08.2017 1. Ne 813).

2. Yueobnslii ian: Hanpaenenue noarotosku 35.03.06 ArponHxeHepus
HanpagnenHnocts (npoduis) MamuHel U 000pyIOBaHUE Ui XPaHCHHS M NEPEPaOOTKU CEIbCKOXO3SMCTBEHHON MPOIYKIIHH,
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PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.
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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 | Hens — popmMupoBaHIe HABBIKOB UCTIOIH30BAHNS XUMHIECKUX 3HAHUH M YMEHHUH VIS YCIEIIHOTO H3ydeHHs
MOCNEAYIOMUX OOIEHAYYHBIX U CIIEIMANbHBIX AUCLUILIINH, a B JalbHEIIeM — Ul YCHEHIHOH TBOPYECKOH NeaTeIbHOCTH
CTELHAaINCTA.

1.2

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazgen) OITOIT: b1.0

2.1 | TpeGoBanusi k NpeABapUTEIbHOIl IOATOTOBKE 00y4aIOLIerocs:

2.2 | JucuMJIMHbI M IPAKTUKH, 1JI51 KOTOPbIX OCBOCHHME JAHHOM AMCUMIJIMHBI (MOAYJIA) HEOOXOAUMO KaK
npeauecTByoLIee:

2.2.1 | KommpiorepHOE MPOEKTUPOBAHHUE

2.2.2 | MarepuanoBeieHHE U TEXHOJIOTHsI KOHCTPYKLIIMOHHBIX MaTEpUAIOB

2.2.3 | Merponorus, CTaHAapTU3aIMS U CePTUDUKAIHS

2.2.4 | YueOHas mpakTHKa, O3HAKOMHUTEIbHAS IPAKTHKA (B TOM YHUCIIE MOJydeHHEe TIEPBHYHBIX HABBIKOB HAYYHO-
HCCIIeZIOBATEILCKOM PabOThI)

2.2.5 | ®unocodus

2.2.6 | DxoHOMHYECKAs TEOPHUS

2.2.7 |T'mppaBnuka

2.2.8 | [Iponeccsl u anmapaTsl

2.2.9 | TermmorexHuka

2.2.10 | TexHOMOTHS XpaHEHUS U TepepabOTKH MPOIYKIIUH KUBOTHOBOICTBA

2.2.11 | TexHOMOTHS XpaHEHUS U TIEPEPaOOTKH IMPOIYKIINH PACTEHHEBOACTBA

2.2.12 | YuebHas MpaKTHKA, TEXHOIOTHYECKas (IIPOEKTHO-TEXHOJIOTHYIECKAast) MPAKTHKA

2.2.13 | DneKTpoTeXHUKa U AJIEKTPOHUKA

2.2.14 | HageXHOCTb TEXHUYECKUX CHCTEM

2.2.15 | ODnexTponpuBo

2.2.16 | ABTomaTHka

2.2.17 | IIpousBoacTBEHHAS IPaKTHKa, HAYIHO-MCCIIEIOBATENbCKas paboTa

3. KOMIIETEHI[Y OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLUATLIAHBI
(MOJLYJIST)

YK-1. Cnoco6eH ocymecTBIsATh MOUCK, KpUTHYECKUH aHaIn3 U CHHTE3 HH(OPMAINY, TPUMEHSITh CUCTEMHBII MOAX0 IS
peIleHHUs TIOCTABJICHHBIX 3a1a9

VK-1.1 3naer: MmeTouKu noucka, coopa u 00paboTku MHPOPMALIUH, METO CUCTEMHOTO aHaJIN3a

VYK-1.2 YMeeT: mpuMeHTh METOAUKH MOUCKa, cOopa, 06paboTku HHPOPMALIUU, CUCTEMHBIHN MOIXO VIS PEIIEHHsI TOCTAaBIEHHBIX
33724 ¥ OCYIIECTBIATh KPUTHUCCKUI aHAIM3 ¥ CHHTE3 HH(OPMALUH, TOTYI€HHON U3 aKTYaJIbHBIX POCCHICKHX U 3apyOeKHBIX
HCTOYHHKOB

VYK-1.3 Mmeer HaBBIKH: TIOHCKa, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAII3a U CHHTEe3a HH(pOpMany, AT PeIIeHAs
MOCTaBJICHHBIX 3a/1a4

OIIK-1. CriocoGeH pemaTs THIOBBIE 3aJa9H MPO(eCCHOHANBHON NeITeTbHOCTH Ha OCHOBE 3HAHHUN OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHX U €CTECTBEHHBIX HayK C IPUMEHEHHEM HH(OPMALOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

OIIK-1.1 JIleMOHCTpHpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTEMAaTHUECKUX M €CTECTBEHHBIX HAyK, HEOOXOMAMUMBIX JUIS PEIICHUS
THIIOBBIX 3a/1a4 MPO(ecCHOHAILHON e TEIEHOCTH

OIIK-1.2 Mcnonb3yeT OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIUIUIAH JUIS PEIICHHS THIIOBBIX 33]]ad B COOTBETCTBUH C
HAIpaBJIeHHOCTHIO TPO(ECCHOHATIBHON A TENbHOCTH

OIIK-5. CriocoOeH yqacTBOBaTh B IPOBEIICHUN SKCIIEPUMEHTATLHBIX UCCICTIOBAHNHN B TPO(ECCHOHATBHO eI TENbHOCTH;

OIIK-5.1 3naeT coBpeMeHHBIE METOIbI IKCIIEPUMEHTANBHBIX HCCIIEIOBaHUN B MPO(eccCHOHaTbHON 1eTeIbHOCTH

OIIK-5.2 ITox pyKOBOJCTBOM CIIEIMAIACTA YIACTBYET B IPOBEJCHUH YKCIEPUMECHTAIBHBIX HUCCICIOBAaHUAX B IPOGHECCHOHANBHON
JEATETbHOCTH

B pe3yJabTaTe 0CBOCHUSA TUCHUILINHDBI oﬁyqaloumﬁcs; JOJIZKECH

3.1 |3nars:

3.1.1 | - TeopeTryecKre OCHOBBI XMMUH, TIEPUOIMYCCKIIA 3aKOH M €I MCIIOJIb30BaHUE B IPEACKA3aHUU CBONCTB 3JIEMCHTOB U
COCIMHEHHM, BAIBI XUMHUYCCKOW CBS3U B PA3JIMYHBIX THUIIAX COCIUHEHHI; METO/IbI OMUCAHIS XUMUYCCKIX PABHOBECHH B
pacTBOpax 3IEKTPOJIUTOB, METO/IBI OTIUCAHHS KHHETHKH XUMUYECKUX PEAKIIUA, TPOLIECCHI SJIEKTPOIIN3a, KOPPO3UHU U
METOIbI OOPHOBI ¢ KOPPO3UECH.




3.2 | YmeTh:

3.2.1 | - ocymecTBIATh MOCTAHOBKY M PEIICHHUE 331a4 C UCIIOIB30BaHNUE 3HAHUH 10 XMMHUH B 00JIaCTH MPOQECCHOHAIBHOM

JACATCIIBHOCTH.

3.3 | IMeTh HABBIKH M (WJIH) ONBIT 1€SITEJIHLHOCTH:

3.3.1 | - BEIOJTHEHHS >JIEMEHTaPHBIX JIAOOPATOPHBIX (PH3UKO-XUMHIUYECKIX HCCIEIOBaHMI B 001aCTH MPOGheCCHOHANBHON

JACATCIIBHOCTH.

4. CTPYKTYPA U COAEPJKAHHUE JNCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanne
3aHATHA/ Kype 111701 pakr. | moar.
Paznen 1. Beenenue. CTpoeHne BelecTBa
IIpeamer u 3HaYeHUE XMMUU B Pa3BUTUU 1 1 VYK-1.1 VK- J1.1 0 0 YuebHas
TeXHUKA. OCHOBHBIE IOHITHS U 1.2 VK-1.3 JI1.2J12.1 JUCKYCCHS
KOJIMYECTBEHHBIC 3aKOHBI XUMUH /JIek/ OIIK-1.1 JI2.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 7 YK-1.1 VK- JIT.1 0 0 TectupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 JI1.2J12.1
KOJIMYECTBEHHbIE 3aKOHBI XuMuH /Cp/ OIIK-1.1 JI2.2713.1
OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Crpoenne atroma /JIek/ 1 1 VYK-1.1 VK- JI1.1 0 0 Yuebnas
1.2 VK-1.3 JI1.2J12.1 JUCKYCCHS
OIIK-1.1 JI2.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Crpoenue atoma /Cp/ 1 4 VYK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Ilepuonnueckuii 3akon JI.11. Menneneesa. 1 8 VYK-1.1 VK- J1.1 0 0 TecrtupoBanue
Xumuyeckas cBssb /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Pazgen 2. O0uime 3aK0HOMEPHOCTH
XHMHYECKHX MPOIecCoB
OHepreTrKa XUMHYECKHIX Mpo1ieccos /JIex/ 1 2 YK-1.1 VK- JI1.1 0 0 Yuebnas
1.2 YK-1.3 JI1.2J12.1 JUCKYCCUs
OIIK-1.1 JI2.2J13.1
OIIK-1.2 3132
OIIK-5.1
OIIK-5.2
DHepreTHKa XUMUIECKUX mpoiieccos /J1ad/ 1 2 YK-1.1 VK- JIT.1 0 0 Ompoc.
1.2 VK-1.3 JI1.2J12.1 PabGota B
OIIK-1.1 JI2.2J13.1 MaJTBIX
OIIK-1.2 2122 rpymnmnax.
OIIK-5.1 OdopmieHne
OIIK-5.2 oT4era u
3aImTa
nabopaTopHOi
padoTHI.
DHepreTrka XUMHIECKUX nporieccos /Cp/ 1 5 VK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 VK-1.3 JI1.2712.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 21022
OIIK-5.1

OIIK-5.2




Xumnueckas knHeTHKa. CKOpOCTh VYK-1.1 VK- J1.1 YuebHas
XUMHUYECKUX peakiuii. Karamus. 1.2 VK-1.3 JI1.2J12.1 JTUCKYCCHS
Xummdeckoe paBHOBecHe /JIex/ OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Xumunueckast kuHeTHka. CKOpocTh YK-1.1 VK- JI1.1 Omnpoc.
XuMH4eckux peakuuil. Katamus. 1.2 VK-1.3 JI1.2712.1 Pabota B
Xumudeckoe paBHoBecue /J1ab/ OIIK-1.1 JI2.2J13.1 MaJbIX
OIIK-1.2 21032 rpymnmnax.
OIIK-5.1 Odopmirenne
OIIK-5.2 oTyera u
3aImTa
nmabopaTopHOit
paboTEHL.
Xumudeckast knHeTrka. CKOpoCTh VYK-1.1 VK- JI1.1 TectupoBanue
XUMHYecKuX peakuuil. Katamus. 1.2 VK-1.3 JI1.2J12.1
Xumudeckoe paBHoBecue /Cp/ OIIK-1.1 JI2.2713.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Paznea 3. PacTBopbl
PactBopsl. JucnepcHbie cuctemsl /Cp/ YK-1.1 VK- JIT.1 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 3132
OIIK-5.1
OIIK-5.2
Teopust 31eKTPOIUTHYECKON VK-1.1 VK- JI1.1 TectupoBanue
nuccouunanyu /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Bonopoansiii mokaszarens /Cp/ YK-1.1 VK- JIT.1 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 3132
OIIK-5.1
OIIK-5.2
Pa3znen 4. OkucanTebHO-
BOCCTAHOBHTEJbHbIE H
TEeKTPOXHMHYECKHE PO ECChI
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE YK-1.1 VK- JIT.1 OdopmiieHne
nporieccsl /J1a6/ 1.2 YK-1.3 JI1.2712.1 oTyera u
OIIK-1.1 JI2.2713.1 3aIuTa
OIIK-1.2 2122 nabopaTopHOH
OIIK-5.1 paboThI
OIIK-5.2
OKHUCITUTETBHO-BOCCTAHOBUTENLHBIE YK-1.1 VK- JI1.1 TectupoBanue
mporieccel /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
DIEKTPOXUMHUUYECKUE MPOLIECCHI. YK-1.1 VK- JI1.1 TectupoBanue
Onexrponus /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 3132
OIIK-5.1

OIIK-5.2




Xumuueckue HCTOYHUKH Toka /Cp/ 1 9 VYK-1.1 VK- J1.1 0 0 TecrtupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2122
OIIK-5.1
OIIK-5.2
Koppo3us u 3amura Meramios /Cp/ 1 9 YK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 YK-1.3 JI1.2712.1
OIIK-1.1 JI2.2J13.1
OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Pa3gen 5. DinemeHTHI OpraHu4eckoi
XMMUH
CocraB, cBOICTBa U IepepaboTka 1 8 YK-1.1 VK- JIT.1 0 0 TectupoBanue
opranudeckoro Torumsa /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Paznen 6. Xumnueckast naeHTU(PUKALUA U
aHaJIM3 BellecTBa
Xumudeckast uACHTU(UKALIMS BEIIECTB. 1 8 YK-1.1 VK- JIT.1 0 0 TectupoBanue
HucTpymeHTansHbIe MeTO 6! aHau3a /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 2122
OIIK-5.1
OIIK-5.2
Pazgen 7. Jk3amen
KonTpons /Ox3amen/ 1 9 VK-1.1 VK- J1.1 0 0 Ompoc.
1.2 YK-1.3 JI1.2J12.1 [TucemenHnas
OIIK-1.1 JI2.2J13.1 pabora.
OIIK-1.2 21032 TectupoBanue.
OIIK-5.1
OIIK-5.2

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.2. IlpumepHBIii NepeyeHb BONPOCOB K IK3aMeHY

Yuebusrit Moxyns 1. Benerne. CTpoeHue BemecTa

1. OCHOBHBIE XMMUYECKHE ITOHATHS. MaTepus U BemecTBO. ATOM, MOJIEKyIa, XUMHUYECKHH dIIeMeHT. BaneHTHOCT 1
CTEMeHb OKHCIIEHHUS 27IeMeHTa. ATOMHasl U MOJIeKynspHas Macchl. KonuuecTBo BeliecTsa — MOJIb.

2. ATOMHO-MOJIEKYJISIPHASL TEOPUS, 3aKOH COXPAHEHUs] Macchl U 3Hepru, Ilepuoauueckuil 3aKoH, TEOPUS XUMHUUECKOTO
CTpOEHMs BelecTBa. 3aKOH ABOTapO U €ro CIeACTBUA, ypaBHeHHuEe MeneneeBa-Kamneiipona.

3. DOPMYITHUPOBKU CTEXUOMETPUIECKUX 3aKOHOB XHMHU: MOCTOSHCTBA COCTABOB, SKBUBAJIECHTOB. [OHATHE XMMUUECKOTO
SKBHUBAJIEHTA dJIEMEHTA U COeMHEHUs. MonsipHas Macca SKBUBAJIEHTa U MOJISIPHBIM 00beM SKBHBAJICHTA.

4. Oomee mpexacTaBieHne 00 aToMe. DIeMEHTapHBIE YaCTHI[BI aTOMa, aTOMHOE PO, H30TOTIBI, H300aphIL.

5. IloBenenue anekrpoHa B arome. KBaHTOBBIM XapakTep U3MEHEHUN 3HEpruu. JIBOMCTBEHHAs IMPUPOJA HIIEKTPOHA.

6. I'maBHOe u opOHTanbHOE KBAaHTOBbIE YMCIa. MarHUTHOe KBaHTOBOE 4yncio. CIMH 3JIeKTPOHAa U CHMHOBOE KBAaHTOBOE
grcno. CxeMa CTPOSHHUS MEKTPOHHOI 000JI0YKH aToMa 110 YeThIpeM KBaHTOBBIM 4nciaM. [puarim [Taymm.

7. OmnmcaHne 3IEKTPOHHOH 000JI0YKK aToOMa 3JIEKTPOHHBIME (OPMYITaMH M 3JIeKTpoHOrpadgudeckuM MetonoM. [Ipasmio
T'ynna.

8. 3amnoNHEHNE NEKTPOHAMHU YHEPTETUUECKUX COCTOSHHI aToMa COITAacHO MPHHIUITY MUHUMYyMa dHepruu. IIpasuna
Kneuxosckoro. ITopsiiok 3anonHeHus 3JIeKTPOHaMU HEPreTUUECKUX YPOBHEH U IOAYPOBHEM.

9. $-, p-, d-, f-31eMeHTBI. DIEKTPOHHAS CTPYKTYpa aTOMOB M MEPHOANYECKAsk CHCTEMAa XMMHUYECKUX JIEMEHTOB.

10. [Mepuoanyeckuii 3akoH Jl. 1. Menneneesa. CoBpeMeHHas (OopMyIMpoOBKa 3aKkoHa. [IpyunHa nMeproIMIHOCTH U3MEHEHHS
CBOWCTB 3JIEMEHTOB U UX COEAUHEHUH.

11. CrIpyKTypa NEpUOJUYECKON CHCTEMBI 31€MEHTOB. Ilepuoasl, rpynmnsl, noarpynnsl. Ilepuoauyeckoe U3MEHEHUE CBOMCTB

XHMHYECKUX 3JIEMEHTOB. Pajuycsl aTOMOB M HOHOB. DHEPIrUsl HOHU3AIMU. DHEPTHs CPOJCTBA K DIIEKTPOHY.
ONeKTpOOTPHLATENBHOCTD.

12. KucnoTHo-0CHOBHBIE U OKHMCIUTEILHO-BOCCTAHOBUTENBHBIE CBOMCTBA BELIECTB. M3MEeHEHNE KUCIOTHO-OCHOBHBIX U
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIX CBOMCTB BEIIECTB B 3aBUCHMOCTH OT CTEIICHN OKUCIICHHS 3JIEMEHTa, OT TIOJIOKEHHUS B Ta0IHIIe




. . Menneneesa.

13. Xumudeckasi cBs3b. YCJIOBUS ee 00pa30BaHUs, NIPUPOJA U MapaMeTphbl CBA3U.

14. KoBanentHas xumudeckas cBsi3b. OTHOIIEKTPOHHBIN MeXaHU3M ee oOpazoBaHus. KpaTHoCTh cBsi3u. JIOHOpHO-
AKIENTOPHBIN MEXaHU3M 00pa30BaHMs KOBAICHTHOH CBSI3M.

15. HacplmaemMocTh 1 HanpaBIeHHOCTh KOBAJIEHTHOU CBSI3H. SP-, SP2-, Sp3-rHOpuAM3aLuUs dJIEKTPOHHBIX 00JaKOB U
MPOCTPAaHCTBEHHAST KOH(MHUTYPALUS MOJEKYII.

16. [TonsipHas u HenoJisipHasi KOBAJICHTHASI CBA3b. /IMMIONBHBIM MOMEHT CBSI3M U MOJIEKynbl. ['eomerpuyeckas CTpyKTypa
MOJIEKYIL.

17. VoHHas cBsi3p U ee cBoiicTBa. [IOHITHE 3IEKTPOOTPUIIATEIBHOCTH. MeTaunyecKkas CBs3b, e 0COOCHHOCTH.

18. Bonoponnas cBsi3p U ee BIHMAHHME Ha (PU3NYECKHE M XUMHUYECCKHE CBOMCTBA MOJIEKYNI. MeXMOIeKyIsIpHOe
B3aUMOJICHCTBUE.

19. CtpoeHre U CBOMCTBA KOMIUIEKCHBIX COCAMHEHHMH, UX YCTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBO¥iHBIE COIH.
Yuebnsrit Momynb 2. O0He 3aKOHOMEPHOCTH XUMUYECKHX TPOIIECCOB

20. OCHOBHBIE NOHATHS XUMUYECKON TepMOIMHAMUKH. BHYTpEHHS SHEprUs M HHTANbIHA CUCTeMBL. IlepBblii 3aKkoH
TEpMOANHAMUKH.

21. TerutoBsie 3 dexTsl XxuMuUecknx peaknuii. Terrora (3HTANBINA) 00pa30BaHMI XMMUYECKAX COCANHEHHH. 3aKOH
JlaBya3be-Jlamnaca. OCHOBHOM 3aKOH TEPMOXMMHUU — 3aKOH l'ecca U ClIeACTBUS U3 HETO.

22. OunTtponus. HanpaBrneHne XUMHYECKHX MPOLECCOB B M30IMPOBAHHBIX CHCTeMax. BTopoil 3ak0H TepMOIMHAMUKY.
23. Oneprust [n66ca. Hanpasienne u npeen caMOIpPOU3BOJILHOTO TEUEHNS! XMMHYECKAX PEAKIHH.

24. CKOpOCTb TOMOIE€HHBIX pEaKIUi. 3aBUCUMOCTh CKOPOCTU OT KOHILEHTPALUU PEATHPYIOIIUX BELIECTB. 3aKOH JEHCTBUS
Mmacc. KoHcTaHTa cCKOpOCTH peaklyu.

25. 3aBHCHMOCTh CKOPOCTH PEaKLMU OT TEMIIEPATyphl M NPUPOBI pearnpyromux Bemects. [Ipasuino Baur-T'odda.
26. CKOpOCTh TeTePOTeHHBIX XMUMHUYECKHNX peaknuii. X ocobeHHOCTH.

27. OO6patumMble 1 HeOOpaTHMBIE peakIuu. XuMIdeckoe paBHoBecue. KoHcTanTa paBHOBecus. CMeleHHE paBHOBECHS,
npunuun Jle [larense.

28. Konebatenbuple peakunu (nepuogudeckue peakunu). KonebaHust KOHIEHTpaLMii HEKOTOPBIX IPOMEXYTOYHBIX

COEIMHEHUH U COOTBETCTBEHHO CKOPOCTEH peakuuil.
YuebHslit Moayns 3. PacTBOpsI

29. PactBopsl. Crioco6b! BeIpaXkeHHs KOHLEHTPALMU PacTBOPOB (IIPOLEHTHAS, MOJISIPHAs, HOPMaNbHasl, MOJISUTbHASL, THTD).
PactBopumocTsb.

30. CBoiicTBa NCTHHHBIX pacTBOpoB. 3akoHHI Paynsa u Baut-T'odda.

31. PactBops! anexTponuToB. Teopurs 2JIEKTPOIUTUUECKON IHMCCOLMALINN.

32. CunbHble U crabble 31ekTposnThl. CreneHb aucconuanuu. Koncranra qucconuanyuu. MaiopacTBOPUMBIE JIEKTPOIIHTHIL.
IIpomssenenue pactsopumoct (I1P).

33. Honoobmennsle peakuuu. [IpaBuia HamucaHUsS HOHHBIX YpPaBHEHHUH peakIuii.

34. KucnoTsl, 0CHOBaHMS U COJIU C TOUKH 3PEHHs TEOPUH DIEKTPOIUTUUECKOH AHCCOLHAIMH.

35. DneKTpoiauTHYeCcKas Auccoluanys Boasl. MloHHOe mpousBeneHue Bobl. BogopoaHblil oka3aTens.

36. Knaccuduxarys TucnepcHbIX CHCTeM. MUKpPOTeTepOTeHHBIC CHCTEMBI — CYCIICH3HH, IMYNBCHHU, TIEHBI, a9PO30JIH.

Yuebnslit Moaynb 4. OKHCAUTENEHO-BOCCTAHOBUTEIbHbIE
Y 3JICKTPOXUMHUYIECKHUE TTPOIIECChI

37. OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. CreneHs okucneHus. OKucauTenb, BoccraHoBUTenb. [Iponeccest
OKHCJICHUS] 1 BOCCTAaHOBJICHUSI.

38. BozHukHOBeHHE JBOWHOTO 3JEKTPUUYECKOTO CIIOSI HA TpaHMIIE METalI—BOJA, METaJUI—PacTBOP. DIEKTPOIHbIE
noreHnyanbl. CTaHAapTHBIM BOXOPOAHBIN 31€KTPOo. P craHIapTHBIX 31€KTPOAHBIX IOTEHIMAIOB. Y paBHeHHe HepHera.

39. Teopust TanbBaHUYECKUX JJIEMEHTOB. MemHO-IIMHKOBBIN dneMeHT Janmans Skobu. DJIC ranpBaHUUECKOTO DIIEMEHTA.
SBnenus nonsipuzanuu U aenosisipusanuu. KoHIeHTpalmoHHbIN rajlbBaHUYECKUI 2JIEMEHT.

40. CymHocTb 371eKkTponu3a. KatoaHele U aHOIHBIE IPOLECCH] IIPU 3JEKTPOJIM3€ BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

41. DINeKTpOIN3 PaciulaBOB U PACTBOPOB AJEKTPOIUTOB. 3akoHbl Papanes. Beixon mo Toky.

42. Koppo3sus meramnos. Knaccudukanus koppo3uoHHBIX mporieccoB. CyIHOCTh XUMUYECKOH U 3IEeKTPOXUMHUYECKOH
Koppo3uu. PakTopbl, ONPEAENAIONINE CKOPOCTh KOPPO3UH. METOo bl 3aIlUThl METANIOB OT KOPPO3HHU.

43. XUMUYECKHE UCTOUYHUKH 3jeKTpuueckoil sneprun (XM33). IIpuHuun neicTBUs CBUHIIOBOIO KHCIOTHOIO
akkymyInsitopa. [IpuHIHI AeHCTBUS IIEIOYHOTO KEIe3HO-HUKEIEBOTO aKKYMYJISITOPA.

44. [Tpuniun aeldcTBUA KeJIe3HO-MapraHleBoro rajibBaHUUEcKoro anemMeHTa (JneMeHT Jleknaniie). TOMTMBHBIE SIEMEHTHI.
ITpunuun gedcTBUs KUCIOPOIHOBOAOPOAHOTO TOIJIMBHOIO JIEMEHTA.

45. Ilonarue o karanuse U KaTanuzaTopax. ' OMOreHHBIN U IeTepOreHHbIN KaTanu3. MexaHu3M JeiiCTBUS KaTaau3aTopa.
MHruouTOpHI.

YueOHbI MOAYIb 5. DIeMEHThl OPraHHUYECKOW XUMUH

46. [Tomumepsl ¥ OJIUTOMEPHI — OTIIMYKE, [IOJYYEHUE C IIOMOIIBIO PEAKLUI OIMMEPU3ALUH U MTOJIMKOHICHCALUH,

KJIacCU(UKAIHs, CBOMCTBA, OTIEIbHBIE MPEICTaBUTEIH.

Yuebublit Momynb 6. Xumuueckas uASHTH(UKAIUS U aHAJTU3 BeLIeCTBa

47. Mertasibl, UX pacnpoOCTPAHEHHOCTh, MOJyYeHHEe, (PU3MYeCKue U XUMUYECKUE CBOMCTBA. XUMHYCCKUN aHAIH3 —
Ka4eCTBEHHBII aHAIU3 KATHOHOB METAILIOB.

48. AHATUTUYECKHH CUTHAN KaK 3aBUCHMOCTB JOCTYIMHBIX M3MEPEHHUIO KOJUYECTB BEIIECTB OT UX cOcTaBa (Cmocod
PETHCTPAIIUH KOJMIECTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49, DU3NKO-XUMHUYECKHI aHANMN3: XpoMaTorpadust (OymMakHasi, KOJOHOYHAsI, TOHKOCIONHAS, Ta30)KHIKOCTHAS | JIp.);
JIEKTPOXUMHUYECKIE METOIbI aHAIN3A (TUTPUMETPHUYECKUH, KOHITYKTOMETPUIECKHIA, TIOTCHIIUOMETPUIECKHIA).

50. Ouznueckuil aHaU3 (COEKTPOHOTOMETPHS U JIp.).




5.3. TeMaTHKa KypCcOBbIX PadoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM IITTAHOM.

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TEKYIero KOHTPOJIsI

HepequL BOIIPOCOB, BBIHOCHMBIX Ha OIIPOC

1. 3axoH coxpaHeHHsI MacChl (TIPUBEAUTE IIPUMEPHI).

2. 3aKOH MOCTOSIHCTBA COCTaBa (IMPUBEAUTE IPUMEPHI).

3. 3aKOH >KBHBAJICHTOB (TIPUBEIUTE IIPHMEPHI).

4. 3aKOH KPaTHBIX OTHOUICHHH (IPUBEIUTE MIPUMEPEI).

5. 3aKoH MPOCTBHIX O0BEMHBIX OTHOIIEHHH (IIPUBEAUTE MPUMEPHI).

6. 3akoH ABorajnpo. Hucno ABorazapo.

7. JlaiiTe ompeneeHns TIOHATHS «XUMHUUeckass Gpopmyna». Kakne cBeneHNsS MOXHO y3HaTh M3 XUMHYECKOH (OPMYITHL.
8. Uro BbIpaxkaeT CTpyKTypHast ¢opmyna? J[ns kakoro arperaTHOrO COCTOSIHUS BELIeCTBA OHA MPHUrojHa?

9. Tunel XUMHYECKUX peakiuil (MpUBEIUTE PUMEPHI).

10. Enuanme! n3mepenus B MexayHapoaHoi cucreme CU (Macca, 00beM, INIOTHOCTh, KOJIMYECTBO BEIIECTBA, TEMIIEPaTypa,
JUTMHA, BPEMS, CHJIa JJICKTPUIECKOTO TOKA, JaBJICHHUE, CHJIA, SHEPTHUS, MOIIHOCTH, KOJTHIECTBO IEKTPUIECTBA).

1. DNEeKTPOH, MPOTOH, HEHUTPOH, SIIPO aTOMA, KBAPKU M JIETITOHBI.

12. H3oTomsl, n300apsl. PaccMoTpeTh Ha MpUMeEpe U30TOTIOB BOIAOPO/A.

13. Monenu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIO (UTO OHO XapaKTepU3yeT, KaKHe YUCICHHBIE 3HAUeHUS MOXKET IMPHHUMATh, KAKIMHU
OyKBEHHBIMH ¥ YNCICHHBIMH 3HaYCHUSIMU 0003HadaeTcs).

15. OpbuTansHOe KBAHTOBOE YMCIIO (YTO OHO XapaKTepH3yeT, KaKhue YHCIICHHBIC 3HAYEHHUS MOXKET MPHUHUMATh, KAKUMI
OyKBEHHBIMH U YHCICHHBIMHU 3HAUCHUAMH 0003HavaeTcsl, Kakoi (popMyIon onpenensiercs).

16. MarauTHOe KBaHTOBOE YUCIIO (YTO OHO XapaKTepHU3yeT, KaKue YUCICHHBbIE 3HaYeHHs MOXKET MPUHHMMATh, KAKUMU
OyKBEHHBIMH ¥ YMCIICHHBIMH 3HaUCHUSIMU 0003Ha4daeTcsl, Kakoi (opMyItoi onpenensercs).

17. CImHOBOE KBAaHTOBOE YHCIIO (YTO OHO XapaKTepH3yeT, KaKWe UYHCICHHBIE 3HAYCHUS MOXET NMPUHIMATh, KAKHIMH
OYKBEHHBIMHU U YHCIEHHBIMH 3HAYEHUSIMH 0003HaUaeTCs).

18. DneKTpoHHas KOHGUryparus (IPUBEIUTE PUMEPHI).

19. IMpunun Iaymu.

20. IIpaBuno Xynpga.

21. [IpaBuna KneukoBckoro (mepBoe u BTOpPOE).

22. Kiaccuduxanus snementoB JlaByasbe, Jlebopeiinepa, llankparya, Heronenaca, Maiiepa.

23. Otxkpeitue J.V. MeHaeneeBbIM MEpUOIUIECKOTO 3aKOHA U MEPHOINIECKON CUCTEMBI (cTapas U HOBast (JOPMYITHUPOBKH).
24. CTpyKkTypa HMEPHOANYECKOH CHCTEMBI.

25. Ileproan4HOCTE CBOICTB aTOMOB 2JIEMEHTOB (aTOMHBIE PaJUyChl, SHEPTUS MOHU3AIUU, CPOJCTBO K DJIEKTPOHY,
ANIEKTPOOTPUIIATEIFHOCTE.

26. 3HaueHne nepuoaudeckoro 3akoHa J[.M. MenneneeBa u TeOpHU CTPOEHHS aTOMA.

27. Kakue BOmpochl pemaer XuMuieckasi TepMOAUHAMUKA?

28. JlaiiTe XapaKTepUCTHKY OCHOBHBIM HMOHATHAM TEPMOAWHAMHKHU: BHYTPEHHEH 3HEPIuH, TEIUIOTE, paboTe, SHTAIBIINH.
29. KakoBa cyrb nepBoro Hauana TEpMOAMHAMUKU?

30. Uro Ha3bIBaeTCsl TEMIOBBIM 3((HEKTOM XUMHUECKON peakiuu. YeMm OTIMYAIOTCsl YpaBHEHUS XUMHYECKUX PEaKIHUN OT
TEPMOXUMHYECKHUX.

31. Coopmynupyiite 3akoH ['ecca u crmencTeue n3 Hero. YTo Takoe TEINIOTBOpHAs CIIOCOOHOCTH TOIIIMBA?

32. KaxkoBa cyts BrOporo Hauama tepmoanHaMmuku? Uto takoe KIIJ] TemmoBEIX MaIlIWH, OYEMy OH BCET/a MEHBIIE
eIUHULBI?

33. UYro taxoe cBoOOHAs dHeprus ['mO0Oca, cBA3aHHAs dHEPTUS M SHTPOIHUs?

34. Kak omnpenenuTs BO3MOKHOCTb CaMOIIPOU3BOJILHOIO NPOTEKAHUS XUMUUECKUX PEaKIUi, UX HANpPaBIEHHOCTb U Mpenen?
35. Omnpenenuts TEMIOTY CrOpaHMs 3TUICHA 10 PEaKIHu:

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

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

37. AHo6p (H20x) = -284,9 xJlx/Momb

38. KakoBa TemnoTBopHas criocoOHOCTH 3TOrO Tasa.

39. Berauciute AG®298  peakiu ¥ ONpeieuTh MOXET JIU ObITh BoccTaHoBIeH NiO 1o Ni mo peakiuuy amoMUHOTEPMHUU?
AG(NiO) = -211,6 kIx/monb, AG(H20) = -1582 xJI»/MO0b.

40. Paccuntate AG® 298 peaxuuun

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

41. W OTIPEEINTh, BBIIE KaKOM TeMIepaTypsl BO3MOXKEH HPsAMOIl mporiecc.

42. He npowusBons BeumcneHuit, ycraHOBUTE AS°298 cuemyromux peaxnuit: 2NH3(r) = N2(r) + 3H2

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

44. Ha ocHOBaHMH M300apHO-N30TEPMHUUYECKUX TOTEHIIHAIOB ONPEEINTE, BO3MOXKHA JIM PEaKIis CHHTE3a aMMHaKa B
CTaHJAPTHBIX YCIOBHAX?

45. Ha ocroBanuu 3Hauenuit A G° 298 o6pasoBanus NiF2, NiCl2, Nil2 pemure, kakas u3 coyneil Hanbosee ycToiHduBa.
46. IIpu B3aumopelicTBrM *keme3a ¢ xjaopom obpasyercst FeCl2 mnmn FeCl3? Jlokakute TepMOIMHAMUYECKH.

47. Bo3moxkHO 111 pacTBopeHne amroMuHUS B Bojae 1o peakmun: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Bruser nmu arperaTHOE COCTOSHHE IPOCTBIX U CJIOKHBIX BEIIECTB HA BEIHYMHY UX TEPMOIMHAMUYECKHX XAPAKTEPUCTHK:

AH298, AG® 298, S°298. IIpuBenure npuMepsbl.
49. [laiiTe onpeneneHe IMOHATHIO MAaccoBas J0JIsl, IPOLIEHTHAs! KOHIeHTparws. [IpuBenure hopMymbl.




50. Jlaiite ompezneneHre MOHATHIO oObeMHas fnomd. [Ipusenure GpopMmyrsl.

51. Jaiite ompeneneHre MOHATHIO MOJISIPHAS. KOHLEHTpAIHs (MOJSIPHOCTE). [IpuBenute popMyIbL.

52. JlaiiTe ompeneneHne MOHATHIO SKBUBAJICHTHAs KOHIICHTpanys (HOpManbHOCTE). [IpuBennTe GopMyIHL.

53. JlaiiTe ompezneneHne MOHATHIO MOJISUIbHAS KOHIEHTpanus (MOIAIbHOCTH). [IpuBeaure Gopmymst.

54. Haiite onpenenenue MOHATHIO TUTP pacTBopa. [IpuBeante Gpopmysbl.

55. JaiiTe ompeznerneHre MOHATHIO MOJIBHAS JIOJIST PACTBOPEHHOTO BemlecTBa. [IpuBenure GopMyIbL.

56. JlaiiTe ompeneneHne MOHATHIO MOJNBHAs IO pacTBopuTens. [IpuBemure GopMyIsL.

57. JlaiiTe ompezaeneHre MOHATHIO INIOTHOCT pacTBopa. IlpuBeaure Gopmymst.

58. B 500 mut Boasl pactBopuian 448 i1 razoobpasnoro NH3. Haiiaute MaccoByro J0JI0 aMMHaKa B pacTBOpE.

59. B 400 mut BozpI OpocHITM KycoueK KapOuja KajblHs IPH 3TOM BbLACTHIOCH 9,96 1 ra3a. Haiimute maccy
MOJYYIHBIIETOCS OCaJKa U OCTaBIICHCS BOJIBL

60. Ckonpko TpamMmoB xsopufa xxene3a(Ill) mago pactBoputs B 0,5 kr Bogs! quis npurorosiaeHus 20% -ro pacrsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 /M) pactBopmmm 100 i1 razoo0pa3zHoro ximopoBogopoaa. Onpenenure w
HCI B pactBOpe mocie 1o6aBIeHNS XJIOPOBOIOPOAA.

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

63. Paccunrate HOpManbHOCTH 40%-r0 pacTBOpa XJIOPOBOAOPOIHOM KHCIOTHI TUI.1,2 T/MIL

64. Paccuanrate MomsuteHOCTE 40%-T0 pacTBOpa XJIOPOBOIOPOIHON KUCIOTHI L. 1,2 T/MIT.

65. PaccunTaTth MONBHYIO HONIO pacTBOpeHHOTO BemecTBa 40%-ro pacTBOpa XJIOPOBOZOPOIHOM KUCIOTH Il 1,2 T/MiI.
66. Paccuurats MonmbpHyI0 momto pactBoputenst 40%-ro pacTBopa XJIOPOBOJOPOAHON KHCIOTHI MI.1,2 r/Mi.

67. [lepeuncnute cBOMCTBAa MOJNEKYISAPHBIX pa30aBlIEHHBIX PACTBOPOB.

68. B gem cymHocTs 3akoHa Payna?

69. IMouemy pacTBOpPHI 3aMep3aroT IpH Oosiee HU3KHUX TeMIepaTypax, a KUMSAT IpH OoJiee BBICOKHX TEeMIIepaTypax, deM
YHUCThIE PACTBOPUTEIH?

70. KakoB ¢m3udeckuii cMBICT KPHOCKOIIMIECKOH MOCTOSHHOM?

71. UYro Takoe aHTU(PH3BI U KAKyl0 POJIb OHH MTPAIOT?

72. Ocmoc, ocMoTHueckoe naBineHue. 3akoH Bant-T'ododa.

73. Kakue pacTBopuTeNnn Ha3BIBAIOTCS JIEKTpoiuTamMu’? B ueM mpuuMHa WX OTKIOHEHHS OT 3akOHOB Payns u Baut-T'odda?
74. KakoB cMBICIT H30TOHHYECKOTO KO QHUITNEHTa M KaK OH CBS3aH CO CTENEHBIO JUCCOIMALUH HJICKTPOIUTOR?

75. B uem cyrs 3akoHa pasbaBnenus OcBanbaa?

76. B uem oTnunuue CUIBHBIX U CIA0BIX 3JIEKTPOIUTOB?

77. Uro takoe Tocon-40 u Tocon-60, rae oHU NpUMEHSIOTCS?

78. CKOJIBKO 3THJICHITIMKOJIS HY)KHO PacTBOPHUTH B 1 J1 BOJBI, YTOOBI TeMIlepaTypa 3aMep3aHus pactBopa crama 30°C?

79. ITpu xakoii Temnepatype Oymer 3amep3aTb 45%-if BOAHBII pacTBOp MNIHMLIUpPUHA?

80. Onpenenuts TeMIepaTypy 3amep3aHust 5%-HOro BOJHOIO pacTBOpa XJIOpHJa KajlbLUs, €CIIU CTEHEHb €ro IUCCOLUALUU
paBHa 70%?

81. CKOJIBKO TPaMMOB TNIFOKO3BI HY)KHO 100aBUTh K 100 r Boabl, uToObI pacTBOp 3akumen mpu 110°C?

82. Boruucnuts ocmotuueckoe nasnenue 0,01M pactBopa K25S04 npu 18°C. Crenenps quccounuanuu cojiu B pactBope 87%.
83. JaiiTe onpenenenue NOHATHIO TUAPOJIN3 CoJied. TUNMYHBIE Clydyau THUIPOJIHU3a.

84. Koncranra ruaponusa.

85. CreneHp TUApOIU3a.

86. I'uaponu3s conu 00pa3oBaHHON caboi KUCIOTON M criibHBIM ocHoBaHueM: CH3COOK.

87. T'uaponu3 comu 0Opa3oBaHHOM ClIabOi KHCIOTOH W CHIIBHBIM ocHoBaHMeM: Na2CO3.

88. I'unponus comu oOpa3oBaHHOI craboi KUCIOTOH M CUIBHBIM ocHOBaHHeM: K3PO4.

89. I'uaponu3 conm oOpa3oBaHHOM caboil kuciaoroit u cnabbim ocHoBanueM: CH3COONH4.

90. T'uaponu3 conu 00pa3oBaHHOM ClIa00N KHCIOTOW | CllaObIM ocHOBaHHMeM: Al2S3.

91. I'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW ¥ ciadbiM ocHoBaHmeM: NH4CI.

92. I'maponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cnabbiM ocHoBaHueM: CuCl2.

93. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW M ciabbiM ocHoBaHueM: FeCl3.

94. T'uaponu3 conu 00pa3oBaHHOMN CHIBHON KHCIOTOW M ciabbiM ocHoBaHWeM: CuSO4.

95. I'unponus conu 06pa30BaHHOM CUIBHON KHCIOTOH H crabbiM ocHoBaHHeM: Fe2(S04)3.

96. I'uaponu3 conm 0Opa3oBaHHON CHIIBHON KHCIIOTOW M CUJIbHBIM OCHOBaHHeM: Na2S04.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKHUCIEeHUs. IIpuBenure a3o0TconepKalue COSAUMHEHHUS CO BCEMHU BO3MOXKHBIMU
CTEIEHSIMH OKHCIICHUS a30Ta.

98. [IpuBeaute npaBuia s BEIYUCICHUS CTEICHNM OKHCIEHUS DJeMEHTa B COSAMHEHUH (TIPUBEIUTE IMPUMEPHI).

99. JlaiiTe ompeneneHne MOHATHIM OKUCIHTEIBHO-BOCCTaHOBUTENBHBIE peakiun (OBP), okucieHne U BocCTaHOBJICHHE
(mpuBeANTE IPHIMEPHI).

100. Knaccuduxaius oKuCIUTeTbHO-BOCCTAHOBUTENBHBIX PEaKIUil (MEXMOJICKYIIPHbIE W BHYTPUMOJICKYISIPHBIE, PEaKIUU
CaMOOKHCJICHU-CAMOBOCCTAHOBIICHHUS (IUCTIPONIOPLIMOHNpOBaHus)). IIpuBenure npumepsl.

101. Oxucnuteny (IPUBEAUTE MPUMEPHI).

102. BoccranoBuTenu (IpUBeIUTE IPUMEPHI).

103. BemiectBa, o6nanarone OKUCIUTENbHO-BOCCTAHOBUTENLHON JABOMCTBEHHOCTBIO (PUBEIUTE MPUMEPHI).

104. Cocrapnenne ypaBaenuit OBP u paccraHoBKa KO3 QPHUIIMEHTOB METOIOM 3JICKTPOHHOTO OanaHca (MPUBEAUTE MPUMEPHI).
105. Cocrapnenne ypaBaenuii OBP u paccraHoBKa KO3(pGHUIHEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOJIOM TIOTYpPEaKIHii)
(mpuBeaUTE IPHMEPHI).

106. DKBMBAJICHTHl U MOJIIPHBIE MAcChl SKBUBAJIEHTa OKUCIHUTENS U BOCCTAHOBUTEINS (IPUBEIUTE MPUMEPHI).

107. Urto Takoe anekrpornpoBoaHOCcTh? [IpOBOAHMKY ITEPBOTO W BTOPOTO poJa.

108. Kak BOo3HMKaeT CKauOK MOTEHIMAIa Ha FPaHMLE MeTalI-31eKTponuT? IloHsTHe HOPMaNBHOIO 3JIEKTPOJHOIO

noTeHuuana. ¥YpassHenue HepHcera.




109. Uro Takoe TralbBaHUYECKUI 3JIEMEHT, U KaKue MPOIEeCChl MPOUCXOIAT IPH ero padboTe?

110. lanpBaHuyeckuii 3aeMeHT SIKoOu-J{aHusis.

111. O/1C ranpBaHM4ecKOTO AyieMeHTa. YpaBHeHne HepHcra.

112. Uro mpencrasiseT co00i HOPMaIBHBIA BOZOPOIHBIH 3IEKTPOA?

113. lanbBaHUYECKUI DJIEMEHT COCTOMT M3 KOOAJIBTOBOIO 3JIEKTpoa, norpyxeHHoro B 0,1M pactBop Hutpata kobansta (II),

Y HUKEJIEBOTO IEKTPOJa, IOTPYKEHHOTo B pacTBop HuTpata Hukens (II). KakoBa noimkHa ObITh KOHIEHTpALUs COJIM HUKEIIS,

YTOOBI AJIEKTPOIBIIKYIIAst CHIIA TAKOTO 3JIEMEHTa OBLIA paBHA HYIIO?

114. CocraBpTe cxeMy rambBaHuueckoro snementa u3 nap Ni/Ni2+ u Cu/Cu2+. Ykaxxute HalpaBleHHE TOKAa BO BHyTpEHHeENH
Y BHEIIHEH LIETISIX.

115.
MarHusl.
116.

117.
118.
119.
120.
121.
122.

123.
124.

NEPBOM
125.

BeraucnuTe moteHnman npu temmneparype 25°C MarHueBoro 3jiekTpoaa, norpykennoro B 0,01 M pactBop cynbdara

Berancanre 5/1C raibBaHMYECKOro 3JIEMEHTA, COCTaBICHHOTO M3 DJIEKTPOJIOB: METAJUIMYECKOTO KaJMHMsl, HIOMEIIEHHOTO
B 0,01 M pactBop cynbdara KaaMusi, 1 METAJUTMIECKOTO KaJMHsI, TIOMELIEHHOTO B 2 M pacTBoOp Cynb(ara KaJMHusl.
Kaxkme ObIBaloT akKyMymmsATOpHl M Kak OHH paboTaior?

Uro Takoe KOPPO3US METAJJIOB, U KAaKOBBI METOMABI OOpPHOBI ¢ HElt?
Kakast koppo3ust Ha3bIBaeTcs XuMuueckoit? [IpuBecT npuMepsl.

Kaxkast koppo3ust Ha3bIBaeTCs 3IEKTPOXUMHUUecKoi? [IpuBecTrn mprMepH.
IMTouemy sxene3o0 MpH CONPHUKOCHOBEHHH C OJIOBOM OKHCISIETCS OBICTpee, YeM YHCTOE JKene30?
B pactBop xJ0pHuia HaTpHs MOMELIEHa IUIACTHHKA U3 XKelle3a U Jkelle3Has IUIAaCTHHKA, CIasHHas ¢ Me/iblo. B kakom
Cllydae Koppo3ust npoTekaeT nHTeHcuBHee? OTBET MOTHBHPYHTE.
JInist 3ammTEl OT KOPPO3HH CIUIABHI ATIOMHUHHS, B YACTHOCTH JIOPATIOMHHUM, ITOKPHIBAIOT TOHKHM clIoeM aimfoMuHusA. Ha
KaKOM CBOMCTBE aJIFOMHHUS 9TO OCHOBAHO?
B Boxy moMenieHsl IIIaCTHHKA OIMHKOBAHHOTO JKEJIE3a U IUIACTHHKA JIY)KEHOTO jKkene3a. Kak mpoTekaer Kopposust B

1 BO BTOPOM citydae?

Kak mpoTekaer mporecc KOppo3uH kele3a, HOKPHITOTO CI0eM HHKEIs, B KUCIOH U IIETOYHON Cpesie, eCIH LEeIOCTHOCT
1081 HapyuieHa?

126. Yro Takoe OKCHIHAS IUICHKA, U KaKHe METaJuIbl ee 00pa3yror?
127. Kak Bauser Bennuuna pH cpenbl Ha KOppo3uUI0 aqIOMUHMS, LUHKA U kene3a’?
128. Ha yem ocHOBaHa 3aIInTa METAIOB C TIOMOIIBI0 HHTHOUTOPOB?
129. [lepeuncnuTe Ba>kHEUIINE METOBI 3aLIUTHl METANIOB OT KOPPO3UHU.
130. [ToyeMy XMMHUYECKH YHCTOE JKeJle30 sABIseTcs 6ojee KOPPO3HOHHOYCTOHYMBEIM 110 CPABHEHHIO C TEXHUYECKAM?
6. YA EBHO-METOJANYECKOE I TH®OPMAIIMOHHOE OBECIHEYEHUE JUCIUILIJIMHBI (MOIYJIS)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JUTEpaTYpa
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, rox | Komnu-Bo

JI1.1 | Kuszes . A., Heopranudeckas Xumusi: y4eOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.

JI1.2 |Komaes A. T, Broxumust cenbCKOX03SHCTBEHHON IPOAYKINN: yIeOHOe CIIb6.: Jlans, 2023 | DnexTpoH
Hmutperko C. H., nocobue HBII
Kono6osa U. C. pecypc

6.1.2. JlonosiHuTEIBHAS IUTEPATYpPa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komuu-Bo

JI2.1 |I'pann6epr U. U. OpraHnyeckasi XUMHsL: y4eOHUK M.: Ipoda, 2002 67

J12.2 | Xomuenko I'. I1,, Heopranunueckas xumusi: yaeOHHK CII6.: UTK 45
Hurosuu U. K. I'panut, 2009

6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo

JI3.1 |IIpokomnweBa M. B., Xumust: yaeOHO-METOAMIECKOE TocoOre Yebokcapsr: 0
Karokora O. B., ®I'OY BO
Karoxos 4. C. Uypanickas

I'CXA, 2018
6.2. [lepeuens pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIHOHHOM ceTn "MHTepHeT"
21 | Ky3pmenko H.E. Hagana xumun / Ky3emenko H.E., Epemun B.B., ITonikos B.A. //M3aatenbctBo: M. JlabopaTopus

3HaHui. - 2016. — 705 c.

OnexkTpoHHBIN pecype Pexxum nocryma: http://www . knigka.su/nauch_lit/himiya/386959-nachala-khimii.html
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IMonxoB B.A., O6mas xumus / [Tonkos B.A., ITy3akoB C.A. - M. : ['90TAP-Menua, 2010. - 976 c. - ISBN 978-5-9704-
1570-2 - Tekcr : anextponnsiii // OBC "KoncynbpranT crymenrta : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415702.html (nara ob6pamienus: 26.11.2019). - Pexxum noctyma : mo
TIOITTUCKE.

Astopsillonkos B.A., ITyzakoB C.A.

WznarensctBol DOTAP-Menuna

Tun n3nanusydeOHuK

Ton n3manmns2010

IIpoToTHNONEeKTpOHHOE N3aHKue Ha ocHOBe: O0mas xumus: yaeOuuk. [Torkos B.A., ITy3akos C.A. 2010. - 976 c.: ui. -
ISBN 978-5-9704-1570-2.

6.3.1 IlepeyeHnb NporpaMMHOro odecrne4eHus

6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.2 Tlepevyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | HanmonansHas 31eKTpoHHas OnbinoTeka. JlocTyn mocpeacTBOM HcIonb30Banus ceTr «MHTepHeT» Ha 32 TepMuHama
noctyma. https://H36.pd/
6.3.2.2 | OnextpoHHbIH nepuoauydeckuii cnpaBoyHuK «Cucrema APAHT». [TomHOTEKCTOBBIN, 00HOBIsIEMBIH. JlocTym MO
JIOKaJIbHON CETH aKaJeMUu
6.3.2.3 | DnexTponHas 6ubmuoreunas cucrema « 9bC FOPAUT www.biblio-online.ruy». ITonHOTeKCTOBAS IEKTPOHHAs
oubnnoTexa. IHAMBUIYaIbHBIN HEOrpaHHMYCHHBIN JOCTYI Yyepe3 PUKCHPOBaHHbIM BHEIIHUI [P ampec akagemun
HEOTpaHMYEHHOMY KOJIUECTBY IT0JIb30BaTeIeH U3 JII000H TOUKH, B KOTOPOI HMeeTcs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/
6.3.2.4 | Onexrponnas 6ubmnoreka Texunaeckoro BY3a (3BC «KoncynsTanT cTyeHTa»). [IonmHOTEKCTOBAS 3TIEKTPOHHAS
oubnuorexa. VHAWBUAYATbHBIH HEOTPAHUYEHHBIN TOCTYN Yepe3 pukcupoBaHHblii BHemHui [P agpec akagemuun
HEOrpaHUYEHHOMY KOJIMUECTBY 0JIb30BaTeNeH U3 M1000H TOUKU, B KOTOPOH UMeeTcsl 10CTyN K ceT MIHTepHeT.
http://www.studentlibrary.ru
6.3.2.5 | DnekTpoHHas OMOIMOTEUHAs CHCTEMa U31aTeNbCTBa «JIaHby. [ToTHOTEKCTOBAs JIEKTPOHHAs OHOIHOTEKA.
WNuauBuaya bHBIA HEOTPAaHHYSHHBIN JTOCTYN Yepe3 PUKCHPOBaHHEIN BHemHUI [P anpec akameMun HeorpaHUIEHHOMY
KOJIMYECTBY MOJIB30BATENEH U3 TI000H TOUKH, B KOTOPOM UMeeTcs AOCTyI K cetr HTepHeT.http://e.lanbook.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI (MOAYJIS)
Aynuropus Bug pabot Haznauenue OCHalIEHHOCTh
IMomemienne s KoMmbrotrepHast TeXHHKA C BO3MOKHOCTBIO OAKITIOYEHHS K CEeTH
1-401 cp camocTosATenbHON paboThl | "MHTepHET" 1 oOecrieyeHneM JOCTYa B JIEKTPOHHYIO
) HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEAY OpPraHU3anuy (HOYTOYKH,
MIepCOHAJBHBIC KOMITBIOTEPHI) (4 IT.)
YuebOHast aynuTOpus CTOJBI, CTYIBS yICHHYIECKHE, TEMOHCTPAIIOHHOE 000pyIOBaHNE
322 T (mpoextop ACER (1 mrt.), mudpoBast nHTEpakTHBHAS Aocka (1 mt.),
K niepcoHanbHbIi Komnbiorep ACER (1 mT.) n yueOHO-HaTIs/IHbIE
TOCOOHS
Y4eOHast aynuTopus [Ixad co crenmanu3upoBaHHEIM HHBEHTapeM (IIpOOUPKH, KOJIOBI,
MIUTIETKY, IITATUBBI, MEPHBIE CTAKAHBI, XUMUUECKHE peakTHBHI) (1
mT.), mKad BeITSHKHOH (1 1wT.), Tabnuna «PacTBOPpUMOCTh KUCIOT U
427 J1a6 ocHoBanuii» (1 1mT.), Tabmna «Ileproauueckas cuctemMa
MenneneeBay (1 mrt.), gocka kimaccHas (1 mr.), CToibl 1a00paTOPHBIE
(5 wt.), Tabyperku (19 mt.), cron npenogasarens (1 wT.), pakoBHHA
(1 mrt.), cryn /m (1 mr.)
[Tomemenue mst Croubl (28 mIT.), cTynbs (48 mIT.), MKad U CTEITaXK ¢ TUTEPATYpOH,
1204 Cp CaMOCTOSATENHHON PabOTHl | KOMIIBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO TIOAKIIIOYEHHS K CeTH
) "UuTepHeTr" U oOecneyeHneM JOCTYNa B JIEKTPOHHYIO
HHGOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy OpraHu3auu(4 mr.).
8. METOINMYECKHE YKA3AHUS U151 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

Cnenuduxoii 3a09H0# HopMbl 00ydeHHS SIBIIETCS peobIiaaroliee KOIMYECTBO YaCOB CAMOCTOSATENBHOM paOOTHI 110 CPAaBHEHHIO C
AyIUTOPHBIMH 3aHATHSIMH, TO9TOMY METOJMKA H3YIEeHHS Kypca IpeycMaTpUBaeT Hapsay ¢ JEKIHSIMH, Ta00paTOPHBIMHU U
MPaKTUYECKUMH 3aHATUAMH, OPTaHU3aLUI0 CAMOCTOSATENBHON pabOThI CTYIEHTOB, IPOBEICHUE KOHCYITAIUN, MPOMEXYTOUHOTO U
UTOTOBOTO ()OPM KOHTPOJIS.

Y4eOHBIH Iporece I CTYyAEHTOB 3a09HOH (POpPMBI 00ydeHNS CTPONTCS HHAYE, YeM JUIS CTYCHTOB-OYHUKOB. B CBsI3M C
YMEHBIICHUEM KOJTUYIECTBA ayAUTOPHBIX 3aHATUH (B COOTBETCTBHH C pab04nMH yueOHBIMHU IJIAHAMH) OIS CAMOCTOATEIIBHOM
paboThI 3HAUUTENBHO yBenuunBaeTcs. [Ipenonasarens B mpolecce ayIUTOPHBIX 3aHATHH OCBELIA€T OCHOBHBIE KIIOUEBBIE TEMBI
JTUCIUIUIAHBI ¥ 00palmaeT BHUMAaHUE CTYIEHTOB Ha TO, YTO OHM JOJDKHBI BCIOMHHTE U3 paHEe IMOJydeHHBIX 3HAHUH.
CTyneHTHI, H3ydaromue JUCIUIUINHY « XUMHUD, TOJDKHBI 001aaTh HaBBIKAMH PAaOOTHI ¢ y9eOHON IUTEpaTypoil u IpyruMu




UH()OPMANMOHHBIMY HCTOYHUKAMU, B TOM YHCIIE, THTEPHET-CAlTaMH, a TaKXKe BIIaIeTh OCHOBHBIMU METOAMH, TEXHHUKOII 1
TexHoJIoTHei coopa u 06paboTkn nHPOpMaIHH.

CamocrosTensHas padoTa CTyACHTOB 3a09HOM (hOpMBI 00yIeHNs TOIDKHA HAYMHATHCS ¢ 03HAKOMIICHHS ¢ pabodei mporpaMMoin
JUCIUILUIAHEI, B KOTOPOIl epedYrCcIIeHbl OCHOBHAS U IOTIOJMHUTEIbHAS TUTEPaTypa, yIeOHO-METOIUIECKHE 3aJaHNs HEOOXOJIMbIe
JUISL U3y4eHHs AUCLUILIHHBI B pabOTHI Ha Ta0OPATOPHBIX 3aHATHSX.

B paGoueii mporpamMMe AUCIUIUIMHBI MIMEETCS CIIENUaNbHBIIN paszaeln (IpuiiokeHue 3. MeToqudeckue yKazaHus K caMOCTOSITEIbHON
paborte cTyneHTOB). MeToIiueckie yKa3aHHsI BKITIOUAIOT B CE0sI 3a1aHISI CAMOCTOSATEIBHON pabOThI IS 3aKPEIUICHUS 1
CHCTeMaTU3alu1 3HaHHUH, 3aJaHUs CAMOCTOSITENIBHOM paboTs! U1 (OPMUPOBAHHS YMEHHI U 3a1aHUS AT CAMOCTOSATETBHOTO
KOHTPOJISI 3HAHUU.

3aaHus IS 3aKPEIUICHUS U CHCTEMAaTH3alliy 3HAHNH BKITIOYAIOT B ce0sl epedeHb TEOPETHIECKUX BOTIPOCOB.

3amaHus A1t GOPMHUPOBAHUS YMEHUH COAEPKAT MPAKTHUECKUE 3a1a9H 110 KypCy.

3afaHus A CAMOCTOATEIBHOTO KOHTPOJIS 3HAHUI MO3BOJIAT 3aKPEMHUTh NMPOIICHHBIN MaTepUal H CPOPMUPOBATH HABBIKH
(opMyIHMpOBaHUS KPATKHX OTBETOB HA ITOCTABJICHHBIEC BOIIPOCHL. 3a1aHUs BKIIIOYAIOT BOIIPOCHI A1 CAMOKOHTPOJISL U TECTHI IS
OIIEHKH YPOBHS OCBOCHHS MaTepHalia TEOpPEeTHIeCKoTo Kypca. [ ynoocTBa paboTHI ¢ MaTepHanoM, Bce 3aJaHns pa30UTHI 1O
TeMaM JUCUUILIUHBL.

W3yueHue kaxaoil TeMbl clIeqyeT HauMHATh C BHUMATEIbHOTO O3HAKOMIIEHHS! ¢ HAOOpOM BONpocoB. OHM OPUEHTUPYIOT CTYICHTA,
TIOKA3BIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH TeMe. ClieyeT IMETh B BUAY, UTO YIEOHUK MM YIeOHOE TI0COOne UMEET CBOIO
JIOTUKY MOCTPOCHHUS: OJHHU aBTOPHI OoJIee MUPOKO, a Apyrue 6oJiee y3K0 pacCMaTPHUBAIOT Ty WIIH HHYIO Tpobiemy. Ipn n3ydeHnn
T000#i TeMbl paboueil mporpaMMBl ClIeAyeT MOCTOSIHHO OTMEYaTh, KaKKe BOMIPOCH! (IIyCTh B MHOM JIOTMYECKOM
HOCJIEZI0OBATEIBHOCTH) PACCMOTPEHBI B JaHHOM IMIaBe yueOHMKa, yaeOHOro 1ocoOus, a kakue omymieHsl. [1o 3aBepimennn paboTs
HaJl y4eOHNKOM JIOJDKHA OBITH SICHOCTH B TOM, KaKH€ TEMBI, BOIIPOCHI IIPOTPaMMBI YIeOHOTO Kypca BHI )K€ H3ydHITH, a KaKne
HPEeICTOUT U3Y4IUTh MO APYTUM UCTOUHHKAM. B ciydae BO3HHKIINX 3aTpyIHEHUH B IOHUMAaHUH yueOHOTO MaTepualia cliemyer
00paTUTHCS K APYTUM UCTOUHHKAM, I7IE M3JI0)KCHHE MOXKET 0Ka3aThes 00Jiee JOCTYITHBIM.

IToHmMaHMe U ycBOEGHHE COep KaHMs Kypca HEBO3MOKHO 0e3 4eTKOTO 3HAHWS OCHOBHBIX TEPMIHOB U ITOHATHH, HCIIOJIB3YEMBIX B
JIAHHOH TUCLUIUIMHE IO KaX10i KOHKPETHOH TeMe. JI7Isl 9TOro CTyAEHT JOJDKEH UCIONIb30BaTh ONPEAEICHUS HOBBIX TEPMUHOB,
KOTOpBIE JJABATHCh Ha JIEKIHH, a TAKXKE B PEKOMEH/IOBaHHBIX Y4eOHBIX U HHPOPMAIIMOHHBIX MaTepHaax.

ITpu n3ydeHnu JUCHUIIINHBI « XUMUSD CIEAYET YCBOUTH:

1. TeopeTrueckue OCHOBBI XUMHUHU.

2. IIpuHIHIBI © METOJIBI XUMUYIECKOTO aHAJIH3A.

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

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

CoBpeMeHHBIe CPEICTBA CBA3U MO3BOISIOT CTPOUTH B3aMMOOTHOIIEHUSI C IIPENoAaBaTeNeM U BO BPEMsl CaMOCTOSITENIbHOM paboThI C
MOMOIIBIO UHTEPHET-BUIE0-CBSI3H, @ HE TOJIBKO BO BPEMsI ayIUTOPHBIX 3aHATUH U KOHCYIbTalUH. JIJIs MPOAYKTUBHOTO OOLIEHHS
CTYAEHTY HE0OXOJMO BJIaJIeTh HaBBIKAMH JIOTHYHOTO, ITOCIIEA0BATEIFHOTO M MTOHATHOTO M3JI0KEHHS CBOETO BOIIPOCa.
JKenarensHo, 4TOOBI CTYIEHT 3apaHee HANMCAT MIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BOMPOCHI HIIH
BOIIPOCHI, U3y4EHHE KOTOPBIX NMPECTABISAETCS EMY 3aTPyAHUTENBHBIM. DTO JaCT BO3MOXHOCTb ITPEMNOAaBaTENI0 OIEPATHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU 1 00JIee KaUeCTBEHHO ITOITOTOBHUTHCS K MOCIIETYIOIAM 3aHATHSM.

TToHBIH KOHCIIEKT KU U 3aJaHUH JUIT CaMOCTOSTENBHON pabOTHI CTYIEHTOB, Ipyrue He0OX0ANMbIE METOIHIECKHE
pEeKOMeHIalluU pa3MelleHbl B ceTh IHTepHeT.

Heo6X0auMo OTMETHTB, 4TO CaMOCTOSITENIbHAS paboTa ¢ IUTEPaTYpOi U MHTEPHET-UCTOYHHKAMH HE TOJIBKO IT0JIE3HA KaK CPEJCTBO
6osree TITyOOKOTO M3ydeHHs JII000H MUCIUIUINHEL, HO M SABISETCS HEOThEMIIEMON JacThio Oymymmiel npodeccnoHaIbHOH
JIeATeIbHOCTH BBIITYCKHHIKA OaKanaBpuara.

IIPUJIOXKEHUA




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



