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[Iporpammy cocTaBui(u):
KaHO. c.-X. HayK, 0oy., M.B. IIpoxkonvesa,kano. buon. Hayk, doy., H.B. Cepeoa

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

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
HanpasnenHocts (npoduib) nekTpooOOpyIOBaHHE U 3JICKTPOTEXHOJOTHH, OA0OpeHHbIH YueHsiM coBetom PI'BOY BO
Uysamckuit 'AY ot 14.06.2023 r., mpoToxon 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 | opMupoBaHE HABHIKOB HCIOJIH30BAHUS XUMHUECKAX 3HAHUHN U YMEHUH ISl YCTISITHOTO M3Y4eHHUS TIOCIIEAYIOINX
00LIeHAYYHBIX U CIIEUUATBHBIX JUCUUILINH, a B JAJIbHEHIIeM — JUIsl YCIIEITHOW TBOPUYECKOH NIESITebHOCTH CIIeIMaIiCTa.

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 | MarepuanoBeneHle U TEXHOJIOTHSI KOHCTPYKLIMOHHBIX MaTE€pUaIOB

2.2.2 | Merpoiorus, CTaHAAPTU3AINS U CEPTUDHUKAITHS

2.2.3 | Ilcuxomnorus

2.2.4 | YaeOHast mpaKTHKa, 03HAKOMHTEIbHAS MTPAKTHKA (B TOM YHCIIE TTOJydeHHE ICPBUIHBIX HABBIKOB HAyJIHO-
HCCIIEI0BATENILCKON PabOTHI)

2.2.5 | @unocopust

2.2.6 | DxoHOMHYECKas TEOPHS

2.2.7 | I'mnpaBnuka

2.2.8 | KoMInbroTepHOE IPOEKTUPOBAHUE

2.2.9 | TeopeTnueckre OCHOBBI AJIEKTPOTEXHUKU

2.2.10 | TertorexHuka

2.2.11 | YuebHas mpakTHKa, TEXHOJIOTHYeCKas! (IIPOEKTHO-TEXHOJIOTHIECKast) MPaKTHKA

2.2.12 | DnekTpoHHas TeXHUKa

2.2.13 | ABTomMaTHKa

2.2.14 | UnxeHepHast 5KOJIOTHs

2.2.15 | Hagex)HOCTh TEXHUYECKUX CHCTEM

2.2.16 | DnexTponpuBo

2.2.17 | IIpou3BoOICTBEHHAS TIPAKTHKA, HAYYHO-HCCIIEZI0BaTEIbCKas padoTa

2.2.18 | DxenutyaTanus IeKTpOOOOPYIOBaHUS U CPEACTB aBTOMATUKU

2.2.19 | DnexrpocHabxenue

3. KOMIETEHIIMU OBYYAIOLIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHMSI JU CLIUTIJINHBI
(MOJY.JIS)

VYK-1. Cioco6eH 0CyIIecTBIsATh MOUCK, KpUTHYSCKUH aHaIM3 U CHHTE3 HH(OPMAIIHH, IIPUMEHSITH CUCTEMHBIH ITOIXOJT TS
pellIeHus IOCTaBICHHbIX 3a/1a4

VK-1.1 Ananmsupyer 3a1aqy, BEIIETSIA ee 0a30BbIe COCTaBIIAIONINE, OCYIIECTBIIIET IEKOMITO3HIINIO 3a/1a91

VYK-1.2 HaxouT 1 KpUTHUYECKH aHATU3UPYET WHPOPMAIIHIO, HEOOXOIUMYIO JIJISl peIIeHUs TIOCTABICHHOM 3a1aun

VK-1.3 PaCCManI/IBaeT BO3MOKHBIC BAPUAHTHI PCHICHUS 3aa4l, OICHUBAA UX JOCTOMHCTBA U HCAOCTATKH

YK-1.4 I'paMOTHO, JIOTUYHO, apTYMEHTHPOBAHHO (POPMUPYET COOCTBEHHBIE CYKICHUS U olleHKH. OTiudaeT GakThl OT MHEHUH,
WMHTEpIIpeTalnii, OLEHOK U T.J. B PACCYXKIEHUAX JPYIUX YUaCTHUKOB JIESTEIbHOCTH

VYK-1.5 Onpenensier u oLieHUBAET MOCIEICTBHUS BO3MOXHBIX PEIIeHHI 3a1auu

OIIK-1. Criocob6eH pemmaTh TUTIOBBIC 337a9 MPO(HeCCHOHATBHOM NIESITETPHOCTH Ha OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHnEM HWH(POPMAIIMOHHO-KOMMYHUKATUOHHBIX TEXHOJIOTHIA;

OIIK-1.1 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIMH I PEIICHHUs] CTaHAApTHBIX 3a/lad B COOTBETCTBUU C
HaPaBIEHHOCTHIO NPOPECCHOHAIBHON AEATENFHOCTH

OIIK-5. CriocoGeH ygacTBOBaTh B IPOBEACHUH YKCIEPHMEHTAIBHBIX HCCIC0OBAaHNH B IPO(eCCHOHATPHON A TETbHOCTH;

OIIK-5.1 YuacTByeT B 9KCIIEpUMEHTAILHBIX UCCIIEIOBAHUSAX 0 UCIIBITAHUIO CETTLCKOXO3IUCTBEHHON TEXHUKU

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
COCIMHEHH, BAIBI XUMHUYCCKOW CBS3U B PA3JIMYHBIX THUITAX COCIUHEHHI; METO/IbI OMMUCAHIS XUMUYCCKIX PABHOBECHH B
pacTBOpax AIEKTPOJIUTOB, METO/IBI OTMIUCAHHST KHHETHKH XUMUYECKUX PEAKIIUA, TPOLIECCHI STIEKTPOIIN3a, KOPPO3UHU U
METOIbI OOPHOBI ¢ KOPPO3UECH.

3.2 | YMmeTh:




3.2.1 [ - ocymecTBIATh HOCTAHOBKY M PEIICHHUE 331a4 C UCIIOIB30BaHNUE 3HAHUH 0 XMMUH B 00JIaCTH MPO(ECCHOHAIBHOM

JACATCIIBHOCTH.

3.3 | IMeTh HABBIKH M (UJIM) ONBIT J1€SITEJIHLHOCTH:

3.3.1 | - BEIOJTHEHHS 3JIEMEHTaPHBIX JIAOOPATOPHBIX (HH3UKO-XUMHUECKIX HCCIEI0BaHUI B 001aCTH IPOdheCcCHOHANBHON

JACATCIIBHOCTH.

4. CTPYKTYPA U COAEPJKAHHUE ANCLUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | UnTe | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 197071 pakr. | moar.
Paznen 1. Beenenue. CTpoeHne BelecTBa
IIpenmer u 3HaYeHUE XMMUU B Pa3BUTUU 1 1 OIIK-1.1 J1.1 0 0 YuebHas
TeXHUKA. OCHOBHBIE IIOHITUS U OIIK-5.1 JI1.2J12.1 JICKYCCHS
KOJITYECTBEHHBIC 3aKOHBI XUMUH /JIek/ VYK-1.1 VK- JI2.2713.1
1.2 VK-1.3 21032
YK-1.4 VK-
1.5
[IpenmMer 1 3HaUEHHE XUMHUH B PA3BUTHUH 1 7 OIIK-1.1 JIT.1 0 0 TectupoBanue
TexHUKH. OCHOBHBIE TIOHATHUS U OIIK-5.1 JI1.2J12.1
KOJIMUECTBEHHbIE 3aKOHBI XuMuu /Cp/ VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 2122
VYK-1.4 VK-
1.5
Crpoenne atroma /JIex/ 1 1 OIIK-1.1 JI1.1 0 0 Yuebnas
OIIK-5.1 JI1.2J12.1 JICKYCCHS
YK-1.1 VK- JI2.2713.1
1.2 VK-1.3 21032
YK-1.4 VK-
1.5
Crpoenue atoma /Cp/ 1 4 OIlK-1.1 JI1.1 0 0 TectupoBanue
OIIK-5.1 JI1.2J12.1
YK-1.1 VK- JI2.2713.1
1.2 VK-1.3 2122
VYK-1.4 VK-
1.5
Ilepuonnueckuii 3akon .M. Menneneesa. 1 8 OIIK-1.1 J1.1 0 0 TecrupoBanue
Xumuueckas cBsi3b /Cp/ OIIK-5.1 JI1.2J12.1
VYK-1.1 VK- JI2.2713.1
1.2 VK-1.3 21032
YK-1.4 VK-
1.5
Paznen 2. O01ue 3aK0OHOMEPHOCTH
XHMHYEeCKHX MPOIecCoB
DHepreTrka XUMUIeCKHX TpotieccoB /JIex/ 1 2 OIIK-1.1 JI1.1 0 0 VYueOHas
OIIK-5.1 JI1.2712.1 JICKYCCHS
VYK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 21032
VK-1.4 VK-
1.5
DHepreTrka XMMHUYIeCKUX TpoiieccoB /J1ad/ 1 2 OIIK-1.1 JIT.1 0 0 Ompoc.
OIIK-5.1 JI1.2J12.1 Pabora B
VK-1.1 VK- JI2.2713.1 MaJIbIX
1.2 VK-1.3 2122 rpynmnax.
VYK-1.4 VK- OdopmieHre
1.5 oT4era u
3aIuTa
nabopaTopHOM
paboTHI
DHepreTrka XMMUIeCKuX TporieccoB /Cp/ 1 5 OIIK-1.1 JI1.1 0 0 TectupoBanue
OIIK-5.1 JI1.2712.1
YK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 2132
VK-1.4 VK-

1.5




Xumnueckas knHeTHKa. CKOpOCTh OIIK-1.1 J1.1 YuebHas
XUMHUYECKUX peakiuii. Karamus. OIIK-5.1 JI1.2J12.1 JTUCKYCCHS
Xummdeckoe paBHOBecHe /JIex/ VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 01032
VK-1.4 VK-
1.5
Xumunueckast kuHeTHka. CKOpocTh OIIK-1.1 JI1.1 Omnpoc.
XuMH4eckux peakuuil. Katamus. OIIK-5.1 JI1.2712.1 Pabota B
Xumudeckoe paBHoBecue /J1ab/ YK-1.1 VK- JI2.2J13.1 MaJbIX
1.2 VK-1.3 21032 rpymnmnax.
VYK-1.4 VK- Odopmitenne
1.5 oT4era u
3aImTa
nmabopaTopHOit
paboThI
Xummueckas knHeTHKa. CKOpPOCTh OIIK-1.1 J1.1 TecrupoBanue
XUMHYecKuX peakuuil. Katamus. OIIK-5.1 JI1.2J12.1
Xumudeckoe paBHoBecue /Cp/ VYK-1.1 VK- JI2.2713.1
1.2 VK-1.3 21032
YK-1.4 VK-
1.5
Paznea 3. PacTBopbl
PactBopsl. JucnepcHbie cuctemsl /Cp/ OIIK-1.1 JIT.1 TectupoBanue
OIIK-5.1 JI1.2J12.1
YK-1.1 VK- JI2.2713.1
1.2 YK-1.3 3132
VYK-1.4 VK-
1.5
Teopust 31eKTPOIUTHYECKON OIIK-1.1 JI1.1 TectupoBanue
nuccouunanyu /Cp/ OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 21032
YK-1.4 VK-
1.5
Bonopoansiii mokaszarens /Cp/ OIIK-1.1 JIT.1 TectupoBanue
OIIK-5.1 JI1.2J12.1
YK-1.1 VK- JI2.2713.1
1.2 YK-1.3 3132
VYK-1.4 VK-
1.5
Paznen 4. OxkucaurteabHO-
BOCCTAHOBHTEJbHbIE H
TEeKTPOXHMHYECKHE PO ECChI
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE OIIK-1.1 JIT.1 Ormpoc.
nporieccsl /J1a6/ OIIK-5.1 JI1.2712.1 Pabora B
YK-1.1 VK- JI2.2713.1 MaJIbIX
1.2 VK-1.3 21032 rpymnmnax.
YK-1.4 VK- Odopmitenne
1.5 oTyera u
3aImTa
nabopaTopHOH
paboTHI
OKHUCITUTETFHO-BOCCTAHOBUTEIIHHBIS OIIK-1.1 JI1.1 TectupoBanue
npoueccsl /Cp/ OIIK-5.1 JI1.2J12.1
VYK-1.1 VK- J12.2J13.1
1.2 VK-1.3 21032
YK-1.4 VK-
1.5
DNEKTPOXUMHUYECKHE MTPOLIECCHI. OIIK-1.1 JIT.1 TectupoBanue
Onexrponus /Cp/ OIIK-5.1 JI1.2712.1
YK-1.1 VK- JI2.2713.1
1.2 YK-1.3 2132
VYK-1.4 VK-

1.5




Xumuueckue HCTOYHUKH Toka /Cp/ 1 9 OIIK-1.1 J1.1 0 0 TecrtupoBanue
OIIK-5.1 J1.2J12.1
YK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 21322
VK-1.4 VK-
1.5
Koppo3us u 3amura Meramios /Cp/ 1 9 OIIK-1.1 JI1.1 0 0 TectupoBanue
OIIK-5.1 JI1.2712.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 3132
VYK-1.4 VK-
1.5
Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHMHAHA
CocraB, cBOICTBa U IepepaboTka 1 8 OIIK-1.1 JIT.1 0 0 TectupoBanue
opranudeckoro Torumsa /Cp/ OIIK-5.1 JI1.2712.1
YK-1.1 VK- JI2.2713.1
1.2 YK-1.3 3132
VYK-1.4 VK-
1.5
Paznen 6. Xumnueckast naeHTU(PUKALUA U
aHAJIN3 BellecTBa
Xumudeckast uACHTU(UKALIMS BEIIECTB. 1 5 OIIK-1.1 JI1.1 0 0 TectupoBanue
HucTpymeHTansHbIe MeTO 6! aHau3a /Cp/ OIIK-5.1 JI1.2J12.1
YK-1.1 VK- JI2.2713.1
1.2 VK-1.3 3132
VYK-1.4 VK-
1.5
Xumuaeckast HACHTU(HUKAIS BEIECTB. 1 3 OIIK-1.1 J1.1 0 0 TecrupoBanue
HucTpymenTanbpHbIe MeTOAbI aHanu3a /Cp/ OIIK-5.1 JI1.2J12.1
VYK-1.1 VK- J12.2J13.1
1.2 YK-1.3 21392
YK-1.4 VK-
1.5
Pazgen 7. Jk3amen
Koutposas /Ox3amen/ 1 9 OIIK-1.1 JI1.1 0 0 Omnpoc.
OIIK-5.1 JI1.2J12.1 [TucbmenHast
YK-1.1 VK- JI2.2713.1 pabora.
1.2 VK-1.3 01032 TectupoBanue.
VYK-1.4 VK-
1.5

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHbBlii NepevyeHsb BONMPOCOB K 3a4eTy

He npenycMoTpeHO yueOHBIM IIIaHOM.

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K IK3aMeHy

Yuebuslit Monyns 1. Beenenune. CtpoeHue BemecTa

1. OCHOBHBIE XUMHUYECKHE MOHATUS. MaTepus W BelecTBO. ATOM, MOJIEKYJa, XUMHUYECKUI 3JIeMeHT. BaneHTHOCTh 1
CTETIeHb OKHUCIICHUS dJIeMEHTa. ATOMHAS U MOJIEKYJISIpHast Macchl. KomuecTBo BemecTBa — MOJIb.

2. ATOMHO-MOJIEKYIISIpHAsI TEOPHsl, 3aKOH COXPAaHEHHUsI MacChl M dHepTuH, [lepnoanvecKuii 3aKoH, TEOPHsI XUMUYECKOTO
CTpOEHHUS BellecTBa. 3aKOH ABOTapO U €ro CIeACTBUsA, ypaBHeHHEe MeHeneeBa-Knaneiipona.

3. DOpMYIHPOBKH CTEXHOMETPUICCKUX 3aKOHOB XMMHU: IMOCTOSTHCTBA COCTABOB, SKBUBAJICHTOB. [[OHITHE XUMHYECKOTO
SKBUBAJICHTA DJIEMEHTA U COSAMHEHHS. MoJsIpHasi Macca DKBHBAJICHTA M MOJISIPHBIH 00HEM DKBUBAJICHTA.

4. OO61ee npeacraBieHre 06 aTome. DIeMeHTapHbIe YacTHIIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300aphl.

5. [ToBenenue anexktpoHa B atome. KBaHTOBBIN XapakTep M3MEHEHWH 3Hepruu. J[BOHCTBEHHAsI MPUPOJA JIEKTPOHA.

6. I'maBHOE M OpOUTAIEHOE KBAHTOBBIE YUCIa. MarHuTHOE KBaHTOBOE 4HCiO. CIIMH 2JIEKTPOHA U CIMHOBOE KBAHTOBOE
grcino. Cxema CTpOEHUS 3JIEKTPOHHON 000JI0YKH aTOMa MO YeThIpeM KBaHTOBBIM uncnaM. [Tpuniun [aymu.

7. OnucaHue MEKTPOHHON 000JI0UKH aToMa dJIEKTPOHHBIMU (OPMYJIaMH U 3JEKTpOHOTpaduIecKuM MeTooM. [IpaBuito
I'yana.

8. 3amofTHeHNE IEKTPOHAME YHEPTETUIECKUX COCTOSHHUM aTOMa COTJIACHO MPUHINITY MUHMMYyMa 3Hepruu. [lpaBuia
KineuxoBckoro. ITopsaok 3anoaHeHNs 21EKTPOHAMH SHEPreTUYECKUX YPOBHEN U IIOLypOBHEN.

9 s-, p-, d-, f-aMeMeHTBI. DIIeKTPOHHAS CTPYKTYpa aTOMOB M MEPHOMUYECKas CUCTEMa XUMHUYCCKUX JJIEMEHTOB.

10. INepronmaecknii 3axoH 1. V1. MenneneeBa. CoBpeMeHHast (OpMyITHpOBKa 3aKoHA. [IprdrHa NepHOIUIHOCTH M3MEHEHHS




CBOICTB 3JIEMEHTOB U UX COEIMHEHUI.

11. CTpyKTypa MEepuoIuYecKol CHCTeMbI 3JeMeHTOB. [lepuoabl, rpynmsl, noarpynmnsl. Ilepuoanyeckoe U3MEHEHHE CBOMCTB
XUMHUYECKUX 3JIeMEHTOB. Pasinycel aTOMOB ¥ HOHOB. DHEPIHsI HOHU3AIUU. DHEPTHUS CPOACTBA K AJIIEKTPOHY.
DIEeKTPOOTPUIIATEILHOCTb.

12. KucnoTHo-0CHOBHBIE M OKHCIUTENFHO-BOCCTAHOBUTENbHBIE CBOMCTBA BeLIECTB. V3MeHeHHEe KUCIOTHO-OCHOBHBIX U
OKHCIIUTEEHO-BOCCTAHOBHUTEIIBHBIX CBOWCTB BEIIECTB B 3aBUCHMOCTH OT CTEIICHN OKUCIICHHS dJIEMEHTA, OT TIOJIOKCHUS B TaOJHIIe
. Y. Menneneesa.

13. Xumuueckas CBsI3b. YCIOBHA ee 00pa30BaHMsA, IPUPOJa U MapaMeTpsl CBA3U.

14. KoBanenTHast xumnueckast cBs3b. OHOBIEKTPOHHBII MexaHu3M ee oOpazoBanus. KpatHocts cBszu. JJoHOpHO-
AKIETITOPHBIN MEXaHW3M 00pa30BaHMs KOBAICHTHOH CBS3H.

15. HaceimaeMocTs 1 HaIIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. SP-, Sp2-, SP3-THOpHIU3anus 3IEKTPOHHBIX 00JaKOB U
IPOCTPaHCTBEHHAs: KOHGHUTYPALs MOJEKYIL.

16. INonsipHas u HemonspHas KOBAaJEHTHAs CBsA3b. JIMMOJBHBIA MOMEHT CBSI3H U MOJIEKY/BI. ['eoMeTpuyecKkas CTpyKTypa
MOJIEKYIT.

17. Honnas cBsa3b u ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIBHOCTH. MeTamnyeckasl CBs3b, €€ 0COOCHHOCTH.

18. BopoponHas cBsi3b 1 ee BIUsHUE HA (U3MYECKUE U XUMHUYECKHE CBOMCTBA MOJIEKYd. MexXMoeKynsipHOe
B3aUMO/JIEHCTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX YCTOMYMBOCTb. KOHCTaHTa HECTOMKOCTU KOMILIEKCHOTO HOHA.

JIBOIitHBIE COIH.
Y4eOnbIid Moynb 2. O0IIHe 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB

20. OCHOBHBIE NOHATHUA XUMHUUYECKON TEPMOAMHAMUKN. BHYTpEHHSAs 3HEprus U SHTaIbIMs cUcTeMbl. I1epBblil 3aKoH
TEepMOANHAMUKH.

21. Tennossle 3ddekTsl XumMudecknx peakiuid. TemnoTa (3HTANBNMS) 00pa30BaHU XUMHYECKUX COCAMHEHUI. 3aKOH
JlaBya3be-Jlamtaca. OCHOBHOM 3aKOH TEpMOXMMHU — 3aKOH I'ecca U CleACTBUS U3 HETO.

22. Ontponus. HampapineHne XuMHUECKUX NPOLECCOB B U30JIMPOBAaHHBIX CUCTEMaX. BTOpoi 3aKOH TepMOIUHAMUKHU.
23. Oueprus ['m606ca. Hanpaienue u npenes caMOnpoU3BOJIBHOTO TEUEHHS XUMUYECKUX PEeaKLuil.

24. CKOpOCTh TOMOTEHHBIX PeaKIuil. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALMM PEarupyloliX BELIeCTB. 3aKOH IEHCTBUS
Macc. KoHCcTaHTa cKOpOCTH peakiyu.

25. 3aBHCUMOCTh CKOPOCTH PEaKIMU OT TEeMIEpaTypsl U NMPHUPOABI pearupyronux BemrecT. IIpasuno Baunt-I'odda.
26. CKOpOCTb T€TEPOreHHBIX XUMUYECKUX peakuuii. Ix ocoObeHHOoCTH.

27. OO6patumble 1 HeOOpaTHMBIE pEeakIMy. XUMIdeckoe paBHoBecHe. KoHcTaHTa paBHOBecus. CMeleHHE paBHOBECHS,
npunuun Jle [larense.

28. KonebarenpHble peakiuu (nepuoandeckue peakiun). Konebanus KOHUEHTpaUUHd HEKOTOPBIX MPOMEKYTOYHBIX

COCJMHEHHH U COOTBETCTBEHHO CKOPOCTEH peaKmuii.
Y4eOusIit Moayns 3. PacTBOpEI

29. PactBopsl. CriocOOB!I BBIpaXKEHHsI KOHIICHTPAIIUK PAcTBOPOB (IIPOIEHTHAS, MOJSIPHAS, HOPMaNbHasl, MOJSUTbHAS, THTD).
PactBOopumoOCTSD.

30. CBoiicTBa MCTHHHBIX pacTBOpoB. 3akoHHI Paynsa u Bant-T'odda.

31. PactBops! 2nekrponutoB. Teopust 31€KTPONUTUUECKON AUCCOLUALINN.

32. CusbHble U cialble 21eKTpoauThl. Crenens aucconuannu. Koncranra auccouuanuu. ManopacTBOPUMBIE dJIEKTPOIHUTEI.
[Ipoussenenue pacrBopumoctu (I1P).

33. Honoobmennsble peakunu. [IpaBuia HamcaHUS HOHHBIX YpaBHEHHUH peakIwii.

34. KucioTsl, 0CHOBaHHS M COJIU C TOYKH 3PEHHS TEOPUH 3IEKTPOTUTUYECKOH MHCCOIHAIIIH.

35. OnekTpoauTHUecKas Auccouuanus Bojabl. MoHHOe mpousBeaeHHe Boabl. BogopoaHslil mokasarens.

36. Kiraccnguxarys TucnepcHBIX cHCTeM. MUKpPOTeTepOTeHHBIE CHCTEMBI — CYCIICH3HH, IMYNIBCHH, TICHBI, a3pO30JIH.

Yuebnstit Momynb 4. OKHCIUTENEHO-BOCCTAHOBUTEIIHHEIC
1 JIEKTPOXUMUYECKHE MTPOLIECCH

37. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHs okucneHus. OKUcIuTenb, BoccraHoBUTeNb. [Iponeccsl
OKHCIIEHUS U BOCCTAaHOBJICHUSI.

38. Bo3HUKHOBEHHE JBOMHOTO AIEKTPUYECKOTO CJOS Ha IPAHUIIE METaUI—BOJa, METaI—PacTBOp. DNEKTPOIHbIE
noteHManbl. CTaHAAPTHBIM BOJOPOAHBIN 3JeKTPO. P cTaHIapTHBIX 9J1EKTPOAHBIX TOTEeHIHaIOB. YpaBHeHue HepHera.

39. Teopus TabBaHUYECKUX JJIEMEHTOB. MemHO-IIMHKOBBIN 3neMeHT Janmansa Skoou. D/IC rajibBaHUUECKOTO DIICMEHTA.
SIBnenus noysipuzanuy U Aenoispuzanui. KoHIEHTpallMOHHBIM raJbBaHUYECKUI SIEMEHT.

40. CymHoCTh 371eKTponn3a. KaToaHble U aHOAHBIE IPOLECCH MIPU DJEKTPOJIM3€ BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

41. DJEKTPOJIN3 paclaBOB U PaCTBOPOB AIEKTPOJUTOB. 3akoHbl Dapases. Boixoa no Toky.

42. Kopposust meramnos. Knaccupukamusi Koppo3HOHHBIX TporieccoB. CYITHOCTh XUMUYECKONW U AJIEKTPOXUMUIECKON
Koppo3uu. PaKkToOpsl, ONPEETIONIe CKOPOCTh KOPPO3HH. MeTO b 3alUTHl METAJUIOB OT KOPPO3HH.

43. XuMu4ecKne MCTOYHHMKH dJIeKTpudeckor sHeprun (XMOD). [IpuHIMN ACCTBUS CBUHIIOBOTO KHUCIOTHOTO
akkymynsaTopa. [IpuHiun aefcTBUs 1EI0YHOTO XKENE3HO-HUKEIEBOI0 aKKYMYJISITOPa.

44. IMpuHIMT KEHCTBHS XKeNe3HO-MapraHIeBOTO ralbBaHUYIECKOTo 31eMeHTa (DneMeHT Jlexnanmie). TOIUIMBHbBIE 3JEMEHTHI.
IIpuHLMT OeHCTBUS KUCIOPOAHOBOJOPOJHOTO TOIUNTMBHOTO 3JIEMEHTA.

45. [Tonsarue o karanuse U KaTajuzaTopax. ' OMOreHHbIN U reTeporeHHbIN KaTanin3. MexaHu3M JeiiCTBUS KaTaau3aTopa.
HNHrndurops.

Y4eOHbII MOIYIH 5. DIEMEHTHI OPraHHYECKOH XUMUHU

46. [Tommumepsl ¥ OTUTOMEPHI — OTVIMYKE, [TOJyYeHHE ¢ MOMOILIBIO PeakUuil MOIMMEPU3aliH U MOJIMKOHICHCALNH,

KITacCH(HUKAIU, CBOMCTBA, OT/ACIBHBIC TIPEICTaBUTEITH.
YueOnblit Momynb 6. Xumudeckas HACHTH()UKAIIUS U aHATTU3 BelIecTBa
47. Mertaiel, UX pacnpoCTPaHEHHOCTh, MOJydeHHe, (pru3ndeckue U XMMUYECKUe CBOMCTBA. XUMHYECKUN aHAIHU3 —




Ka4eCTBCHHBII aHAN3 KATHOHOB METAJIOB.

48. AHaINTHYECKUH CUTHAT KaK 3aBHCHMOCTB JIOCTYITHBIX W3MEPEHHUIO KOJMYECTB BEIECTB OT UX COCTaBa (Crocod
PETUCTPAIIK KOJTMIESCTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49. OU3NKO-XUMHYECKHH aHaM3: Xpomarorpadus (OymakHas, KOJOHOYHAs, TOHKOCIIOHHAS, Ta30KHIKOCTHAS H JP.);
EKTPOXMMHYECKNE METO/Ibl aHAIN3a (THTPUMETPUUECKHH, KOHTYKTOMETPUUYECKHH, TOTEHIIHOMETPUYECKHUH).

50. dusnueckuil aHaU3 (CIEKTPOGOTOMETPHS U JIp.).

5.3. TeMaTHKa KypCcOBbIX padoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.4. ®oHA OLIEHOYHBIX CPEACTB ISl MPOBEAeHNUS TEKYIIEro KOHTPOJIS

Bompocs! utst onpoca
1. 3aK0oH cOXpaHEHHs MacCHl (TIPUBEIUTE TIPUMEPHI).

2. 3aKOH MOCTOSIHCTBA COCTaBa (IIPUBEIUTE IPHMEPHI).

3. 3aKOH 5KBHBAJIEHTOB (IIPUBEIUTE MPUMEPHI).

4. 3aKkOH KpaTHBIX OTHONICHUH (NPUBEINUTE MPUMEPHI).

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

6. 3akoH ABoraapo. Yucno ABorampo.

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

9. THITBI XUMUYECKUX PEaKIui (IPUBEIUTE IIPUMEPHI).

10. Enununel u3mepenust B MexxayHapoanoit cucreme CH (macca, 00beM, IIIOTHOCTb, KOJMUECTBO BELIECTBA, TEMIIEPATYpa,
JUIMHA, BPEMS, CHJIa DJIEKTPUIECKOTO TOKa, aBJIEHHUE, CUIIA, SHEPTUS, MOIIHOCTb, KOJTHYECTBO NIEKTPHYECTBA).

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

12. WzoTomsl, n306apsl. PaccMoTpeTs Ha mpuMepe U30TOTOB BOAOPOA.

13. Mogenu atroma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIIO (UTO OHO XapaKTEePU3yeT, KaKHe YHCIICHHBIC 3HAYCHHS MOXKET IPHHUMATH, KaKAMHU
OYKBEHHBIMH U YHCICHHBIMHU 3HAUEHUAMH 0003HATACTCS).

15. OpOutanbHOE KBAHTOBOE YHUCIIO (YTO OHO XapaKTepHU3yeT, KaKue YMCICHHbIE 3HAUEHUS] MOXKET MPUHUMATh, KAKUMH
OyKBEHHBIMH ¥ YMCIICHHBIMH 3HaUCHUSIMU 0003HadaeTcsl, Kakoi (opMyIiol onpenensercs).

16. MaranTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepHU3yeT, KaKhue YHCIICHHBIC 3HAYEHHS MOXXET MPUHUMAaTh, KAKUMHA
OYKBEHHBIMH U YHCIEHHBIMHU 3HaUeHUAMH 0003HavaeTcs, Kakoi (opMyIoit onpenensiercs).

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

18. OnexTpoHHas KOH(GUrypanus (IPUBEIUTE MPHMEPHI).

19. Mpunun [Maymu.

20. [IpaBuno Xynna.

21. [paeua KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxarus snementoB JlaByasse, [lebopeitnepa, Illankparya, Heronennca, Maiiepa.

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

25. INeproandHOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJUyChl, SHEPTUS HOHMU3AINN, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENBHOCTb.

26. 3HaueHne nepuoauyeckoro 3akona J[.MI. MeHneneeBa u TeOpHH CTPOEHHS aToMa.

27. Kakue BoIpocs! pemaer XuMu4eckasi TepMOAUHAMUKA?

28. JlaiiTe XapaKTepUCTUKy OCHOBHBIM MOHATHAM TEPMOAMHAMUKH: BHYTPEHHEH 3HEPIruH, TEeInoTe, padoTe, SHTAIbIUH.
29. KakoBa cyrh nepBoro Hayajia TepMOJUHAMUKHN?

30. UYro Ha3bIBaeTCs TEIIOBEIM 3()(EKTOM XUMHUESCKON peakmuu. YeM OTIMYaroTcs ypaBHEHHS XUMHUYECKHUX PEAKIHH OT
TEPMOXUMHYECKHX.

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

32. KakoBa cyrb Broporo Hayana tepmoauHaMuku? Uro takoe KIIJ[ TennaoBbIX MalluH, IOYEMY OH BCErJa MEHBIIE
€IMHAIBI?

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

34. Kak onpenenuts BO3MOXKHOCTh CAMOIIPOU3BOJIBHOTO 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 AHoOp (C2H4) = 2 x/{x/monb, A Hoop (CO2) = -394 kJlx/Mob,

37. AHo6p (H20x) = -284,9 xJI»x/Moub

38. KakoBa TemmoTBopHast crmocoOHOCTh 3TOTO Ta3a.

39. Beruncnuts AG°298  peakiiuu U onpeaenuTh MOXeT JIu ObITh BoccTaHoBIeH NiO 10 Ni o peakiuu aaroMHHOTEPMHH?
AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 xJI»/M0b.

40. Paccuntate AG® 298 peakuuun

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

41. U ONpPEJeINTh, BBIIIE KaKOH TeMIepaTypsl BO3MOXKEH MpsAMOI mporecc.

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 M PEaKknus CHHTe3a aMMHaKa B

CTaHJIAPTHBIX YCIOBHSAX?
45. Ha ocHoBanuu 3HaueHmit A G° 298 obpaszoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojieil HauboJyiee ycToiunBa.




46. IMpu B3aumopeiicTBuM kene3a ¢ xyuopoM obpasyercst FeCl2 unmu FeCl3? JlokaxuTe TepMOIMHAMHYECKH.

47. Bo03MOHO JIi pacTBopeHHe antoMuHus B Bone mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Brmster nmu arperaTHOe COCTOSHHE IPOCTBIX M CIIOKHBIX BEIIECTB HA BEIHYMHY MX TEPMOIAWHAMUYECKHUX XapPaKTEPHCTHK:
AH298, AG® 298, S°298. TIpuBenute mpuMepHI.

49. Haiite onpenenenue MOHATHIO MaccoBast J0Jsl, IPOLIEHTHAsE KOHUEHTpauus. [IpuBenure hopMymsbl.

50. Jaiite onpezencHue MOHATHIO oObeMHas nois. [Ipusennute GopMysbl.

S1. JaiiTe ompezneneHne MOHATHIO MOJSPHAS KOHIIEHTpaus (MOJSIPHOCTE). [IpuBenute GopMyIsL.

52. JlaiiTe ompeneneHre MOHATHIO 3KBUBAJICHTHAs KOHIIEHTpanus (HOpManbHOCTh). [IpuBenute hopMyIbL.

53. JaiiTe ompezneneHre MOHATHIO MOJISUIbHAS KOHICHTpanus (MOJsIbHOCTB). [IpuBenure Gopmybl.

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

55. JlaiiTe ompeneneHne MOHATHIO MOJBHAs T0JIS PACTBOPEHHOTO BemiecTBa. [IpuBenure GopMyIsL.

56. Jaiite onpenenenue MOHATHIO MOJIbHAs 10Jisl pacTBoputens. [IpuBeaure Gopmyssl.

57. Jaiite onpeziescHNe MOHATHIO TUNIOTHOCTh pacTtBopa. [IpuBenaure Ghopmybl.

58. B 500 mut Bomsr pactBopuim 448 i1 razoobpasnoro NH3. Haiiaure MaccoByro 700 aMMHaKa B pacTBOpE.

59. B 400 mu Boas! Opocuiiu Kycouek KapOuja Kajblds MPH 3TOM BbLAETHIOCH 9,96 1 ra3a. Haiigure maccy
MOJIYYMBIIEr0oCs 0CaJKa U OCTaBIIEICS BOJIBL.

60. Ckonbko TpammoB xnopuaa sxenesa(Ill) mamo pactBoputh B 0,5 KT Bombl ais npurotoBienus 20% -ro pactBopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 /M) pactBopunu 100 i1 razoo06pasHoro ximopoBogopona. Onpenenure w
HCI B pactBOpe nocie g106aBiaeHns: XJI0pOBOIOPOAa.

62. Paccunrare MomsipHOCTE 40%-rO pacTBOpa XJIOPOBOJOPOJHOM KUCIOTH L. 1,2 T/MIL

63. Paccunrate HOpManbHOCTE 40%-TO pacTBOpa XJIOPOBOZOPOIHOM KHCIOTHI TI.1,2 T/MII.

64. Paccunrars MomsuibHOCTE 40%-r0 pacTBOpa XJIOPOBOJOPOIHON KHUCIOTHI L. 1,2 T/MII.

65. Paccunrtate MONBHYIO OO pacTBOpeHHOTO BemiectBa 40%-ro pacTBopa XJIOPOBOAOPOIHON KHCIOTHL . 1,2 T/mil.
66. PaccuuTath MosbHYIO n0JI0 pactBopuTens 40%-ro pacTBopa XJIOPOBOIOPOIHON KHUCIOTHI TUL. 1,2 T/MIIL.

67. INepeuncnute cBOIiCTBA MOJIEKYIAPHBIX Pa30aBIEHHBIX PACTBOPOB.

68. B uem cymHocTh 3akona Payns?

69. IToyeMy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IPpH 0oJiee BRICOKHX TEMIIEpaTypax, dyeM
YHCTBIE pACTBOPUTENU?

70. KakoB ¢u3udeckuif cMbICT KPUOCKOTIMYECKOH MOCTOSHHOM?

71. Yro Takoe aHTU(PPH3BI U KaKyl0 POJIb OHH HTPAIOT?

72. Ocmoc, ocMoTHYeckoe naBieHue. 3akoH Bant-T'ododa.

73. Kaxkme pacTBopuTenu Ha3pIBAIOTCS JIEKTpoiauTaMu’? B deMm mpuumHa WX OTKIOHEHHS OT 3akOHOB Paymsa u Bant-T'odda?
74. KakoB cMbIci M30TOHHMYECKOTO KOd((UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMALMU DIIEKTPOIUTOB?

75. B dem cyth 3akoHa pa3daBnenus OcBajbaa?

76. B wem oTnmune CHIBHBIX W CNAa0BIX 3IEKTPOIUTOB?

77. UYro Takoe Tocon-40 u Tocon-60, rae OHM MPUMEHSIOTCA?

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

79. [Ipu xakoii Temrepatype OymeT 3amep3ath 45%-i BOAHBIH pacTBOP TIIHIIMPUHA?

80. Ormpenenuth TeMIepaTypy 3amep3aHus 5%-HOTO BOJHOTO pacTBOpa XJIOPHUAA KajblUs, €CIM CTENEeHb €ro AHCCOIHAINN
paBHa 70%?

81. CKOJIBKO TPaMMOB TJTIOKO3bI HY)KHO J100aBUTh K 100 T BoIbI, 4TOOBI pacTBop 3akunen npu 110°C?

82. Breruncnuts ocmotrueckoe aasienue 0,01M pactBopa K2S0O4 mpu 18°C. Crenenp nuccouuanuu coiu B pactsope 87%.
83. Jaiite onpeneneHue MOHATUIO TUAPOIMU3 coJieid. TUIMYHBIE Cllydan TIUAPOJIMU3A.

84. Koncranrta rumgponusa.

85. CrereHb TUAPOIIH3A.

86. T'uagponu3 conu oOpazoBaHHOM craboit kucinoTol u cribHBIM ocHoBaHHeM: CH3COOK.

87. I'maponu3 conu o6pa3oBaHHOM cabOi KUCIOTON M CHIBHBIM ocHOBaHMeM: Na2CO3.

88. T'uaponu3s conu 00pa3oBaHHOMN CabO KUCIOTON M CHIIBLHBIM ocHoBaHHeM: K3PO4.

89. T'uaponu3 conu oOpazoBaHHOM cnaboit kucinoTo u cnadbivM ocHoBanneM: CH3COONH4.

90. I'unponus comu o6pa3oBaHHOM crnaboi KUCIOTON U crnabbiM ocHOBaHHeM: Al2S3.

91. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW ¥ cabbiM ocHoBaHueM: NH4CI.

92. I'maponm3 comu 00pa3oBaHHON CHIBHOW KHCIOTOH M ciabbiM ocHoBaHMeM: CuCl2.

93. T'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW M cinaObiM ocHoBaHHeM: FeCl3.

94. I'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cnabbiM ocHoBaHMeM: CuSO4.

95. T'uaponu3s conu 00pa3oBaHHON CHIBHOW KHCIOTOW M ciiabbiM ocHoBaHueM: Fe2(S04)3.

96. T'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIBHBIM OocHOBaHWeM: Na2SO4.

97. JlaiiTe ompezneneHre MOHATHIO CTENEHb OKHCNIEHMs. [IpuBenuTe a3oTcoaep Kaliue COeIUHEHHUS CO BCEMU BO3MOXHBIMHU
CTETIEHSIMU OKHUCIIEHUS a30Ta.

98. IpuBenuTe mpaBuiia I BEIYHCICHHS CTEIICHH OKHCIICHHS 3JIEMCHTAa B COCIMHCHHH (IPUBEINUTE MIPUMEPEI).

99. JlaiiTe ompeneneHne MOHATHSIM OKHCIUTEIbHO-BOCCTaHOBUTENbHBIE peakiun (OBP), okucieHne u BocCTaHOBIEHHE
(npuBenuTE NPUMEPHI).

100. Kiraccnguxanusi OKHCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEKMOJICKYISIPHbIC W BHYTPUMOJICKYJSIPHBIC, PEaKInu
CaMOOKHCIICHHSI-CAMOBOCCTAHOBIICHUS (IUCIIPOTIOPIIMOHNpoBaHus)). [IpuBeauTe mpuMepsl.

101. Oxucnutenu (IpUBEAUTE MPUMEPHI).

102. BoccranoBurenu (mpuBeIuTe MPUMEPHI).

103. BemectBa, o6manarone OKHCIUTENFHO-BOCCTAHOBUTEIIBHON JTBOMCTBEHHOCTBIO (IPUBEINUTE ITPUMEPEI).

104. Cocrasnenne ypasHeHnH OBP u pacctaHoBka KO3((UIINEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (IIPUBEANUTE IPHMEPHI).

105. Cocrapnenue ypaBaHenuii OBP u paccranoBka K03 (GHUINEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOJOM MOJIypeaKLuil)




(mpuBeAUTE IPHMEPHI).

106. OKBUBAJIEHTHI ¥ MOJIPHBIE MacChl SKBUBAJICHTa OKUCIUTENS] U BOCCTAHOBUTENS (IPUBEAUTE MPUMEPBI).

107. Urto Takoe anekTponpoBoaHoCcTh? [IpOBOAHKKY ITEPBOTO W BTOPOTO poJa.

108. Kak BO3HHKaeT CKauoK MOTEHIMATa Ha TPaHMIE METAILT-3IeKTpoauT? TIoHATHEe HOPMAIBHOTO 3JIEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHcera.

109. YT0 Takoe raJbBaHUYECKHH 3JIEMEHT, M KaKHe IPOLECCH MPOUCXOAAT NPH €ro padbore?

110. lanpBannyeckuii 3aeMeHT SIKoOu-J{aHuais.

111. OJIC raneBaHMYECKOTo 31eMeHTa. YpaBHeHue HepHera.

112. Yro mpezcraiseT co00i HOpMaTbHBIA BOAOPOIHBIA 3JEKTPO?

113. lanpBaHWYECKHI BIIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTpoja, morpyxkerHoro B 0,1M pactBop HuTpaTa Kobansta (II),

U HUKEJIEBOTO 3JIEKTPOJIa, HOTPYKEHHOTo B pacTBop HuTpaTa HuKens (II). KakoBa 1omkHa ObITE KOHIEHTPALUS COTH HUKEIS,
9TOOBI SIEKTPOABIKYILIAs CHJIa TAKOTO dJIeMEeHTa Oblla paBHa HYIIO?

114. CocrtaBbTe cxeMy raimbBaHudeckoro snementa n3 map Ni/Ni2+ u Cu/Cu2+. YKaxuTe HampaBiIeHHEe TOKa BO BHYTPCHHEH
Y BHEIIIHEH [eTsx.

115. Beruncnute noteHuan npu Temmnepatype 25°C MarHHEBOTO 37eKTpoja, morpyxenHoro B 0,01 M pactBop cynbsdara
MarHusl.

116. Boraucnure OJIC raapBaHUUYECKOTO 3JIEMEHTA, COCTABIECHHOIO M3 JIEKTPOJOB: METAJUIMYECKOTO KaIMUs, IOMEIIEHHOIO
B 0,01 M pactBop cynbsata KagMus, 1 METAJUTHIYECKOTO KaIMHs, IOMEIICHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kakue ObIBalOT aKKyMyJasTOPHI M Kak OHHM paboTaror?

118. Yro Takoe KOPPO3HsI METAJUIOB, U KAKOBBI METOBI OOPLOBI ¢ HEl?

119. Kakast xoppo3ust Ha3biBaeTcsi xumuueckoil? [IpuBectu mpuMepsl.

120. Kaxkast koppo3ust Ha3bIBaeTCs 2IeKTpoxuMuueckoit? IIpuBecTn mpuMeps.

121. IMoyemy sxene3o0 MpHu CONPHUKOCHOBEHHH C OJIOBOM OKHUCIISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pactBop xmopuaa HaTpus MOMEIeHa IUTACTHHKA U3 JKele3a U JKelle3Has IUIACTHHKA, CHasHHas ¢ MeIbio. B kakom
cllyyae Koppo3us MpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. Jl1s 3aMTBl OT KOPPO3HUH CIJIABBl AIFOMUHUS, B YACTHOCTH JIOPAIIOMUHUM, MOKPBHIBAIOT TOHKHM CJIOeM antoMuHus. Ha
KaKOM CBOMCTBE aJIOMUHMS 3TO OCHOBAHO?

124. B Boay momeniensl IiacTHHKA OLIMHKOBAHHOTO JKelle3a U TUIACTHHKA JIY)KEHOTo jkere3a. Kak mpoTekaeT koppo3us B
HEepPBOM U BO BTOPOM ciydae?

125. Kak mpoTekaeT mpouecc KOppo3uu Keje3a, MOKPHITOTO CI0EM HHKENs, B KUCIION U IIETOYHOU cpele, eClu LEeI0CTHOCTh
cJ0st HapyiieHa?

126. Uro Takoe OKCHIHAS TUIEHKA, U KaKHe METaJUIbl ee 00pa3yror?

127. Kak Bnuser Bennuuna pH cpenbl Ha KOPpO3UIO aJIOMUHMS, LUHKA U jKkene3a?

128. Ha yem ocHOBaHa 3aInMTa METAUIOB C MIOMOIIHI0 HHTHOUTOPOB?

129. [lepeuncnure BaxxHEWUIINE METOABI 3AIIUTHI METAIOB OT KOPPO3HH.

130. IToyeMy XMMUYECKH YHCTOE JKeNe30 SABISETCS 0ojee KOPPO3HOHHOYCTONUUBEIM 110 CPABHEHHIO C TEXHUYECKUM?

6. YHEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo

JI1.1 | Kuszes . A., Heoprannueckas xumusi: yaeOHHK M.: Ipoda, 2004 94
Cwmapsirus C. H.

JI1.2 | KomaeB A. T, Buoxumust cenbCKOX035HCTBEHHOM MPOAYKIINU: y4eOHOe CII6.: Jlanp, 2018 | DnekrpoH
Jmurpenxo C. H., nocobue HBIH
XKomobora U. C. pecype

6.1.2. lono/IHNTe/IbHAS JJUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, ron | Komnu-Bo

JI2.1 |I'panxGepr U. U. OpraHudeckast XUMHSL: yaeOHUK M.: Ipoda, 2002 67

JI12.2 | Xomuenko I'. IT,, Heopranmueckas XuMust: yaeOHUK CII6.: UTK 45
HutoBnu U. K. I'panut, 2009

6.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENHU 3arnaBue WznatensctBo, roa | Komuu-Bo

JI3.1 (IIpoxomseBa M. B., Xumust: yaeOHO-METOANYECKOoe mocodue Yebokcapsr: 0
Karokosa O. B., dI'BOY BO
Katokos 4. C. Uysamnickas

I'CXA, 2018

6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UnTepHet"




31 | Kysemenko H.E. Hauana xumun / Ky3smenko H.E., Epemun B.B., ITonkos B.A. //M3natensctBo: M. JlabopaTopus
3HaHuil. - 2016. — 705 c.
OnexTpoHHEIH pecype Pexxnm nocryma: http://www.knigka.su/nauch_lit/himiya/386959-nachala-khimii.html
32 |IomnkoB B.A., O6mas xumus / [Tonko B.A., ITy3akoB C.A. - M. : [90TAP-Menua, 2010. - 976 c. - ISBN 978-5-9704-
1570-2 - Tekct : anextponnsiii // OBC "KoncynsranT crygenta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415702.html (gata obpamienus: 26.11.2019). - Pexxum goctyma : mo
TTOJTTTHCKE.
Asropsillonkos B.A., ITy3akos C.A.
N3narensctBol DOTAP-Menua
Tun n3nanusy4eOHuK
Tox n3panug2010
IIpoTroTHndnexTpoHHOE H3aHKe Ha ocHOBe: O0mast xumust: yueOHuk. [Tonkos B.A., ITyzakos C.A. 2010. - 976 c.: u. -
ISBN 978-5-9704-1570-2.
6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust
6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | HanlmoHnanbpHas 3JIeKTpoHHAs OnbmroTeka. JIoCTyI MOCPEACTBOM UCIIONIb30BaHus ceTh «HTepHeT» Ha 32 TepMHUHAIa
nocryma. https://H36.pd/
6.3.2.2 | DnexTpoHHKIH epuoadeckuii cipaBodHukK «Crctema TAPAHTY. [TonHOTEKCTOBBIH, 00HOBIsIEMBI. JlocTym Mo
JIOKQJILHOM CETH aKaJeMUU
6.3.2.3 | Dnextponnas Gubmmoreunas cucrema «I5C FOPAUT www.biblio-online.ruy». [ToqHOTEKCTOBas AMEKTPOHHAS
6ubnmoTexa. MHIMBUIyanbHBII HEOTpaHHUYEHHBIH TOCTYN Yepe3 (GUKCHPOBaHHBIN BHeIHHH [P anpec akagemun
HEOTPaHMYCHHOMY KOJIYECTBY ITOJIb30BATEICH U3 JIF000M TOUKHU, B KOTOPOI HMeeTCst TOCTYI K ceTi VIHTepHeT.
https://www.biblio-online.ru/
6.3.2.4 | DnextponHas oudnmoreka Texunueckoro BY3a (3BC «KoHcynbpTaHT cTyneHTa). [IoHOTeKCTOBas 3IEKTPOHHAS
6nbmmoTexa. VHINBUIyaTbHBIM HEOTPAaHWIEHHBIH TOCTYI Yepe3 (GUKCHpOBaHHEBIN BHeNHUH [P anpec akagemun
HEOTpaHHYEHHOMY KOJIHMUYECTBY IOJIb30BaTeNel U3 0001 TOUKHU, B KOTOPOIl nMeeTcst TOCTYH K ceTH VIHTepHeT.
http://www.studentlibrary.ru
6.3.2.5 | DnexTpoHHas 6buOIMOTEUHas cucTeMa u3aaTenbeTBa «Jlanby. [TomHOTEKCTOBAs 2IeKTPOHHAs OHONIHOTEKA.
WHauBuaya bHbBIN HEOTPAaHHYCHHBIN TOCTYI Yepe3 PUKCHPOBaHHbIN BHeIHUI [P anpec akameMun HEOrpaHUICHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTF000W TOUKH, B KOTOPOM UMeeTcs JOCTyI K cetr aTepHeT.http://e.lanbook.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)
Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh
[Tomemmenue ans KomnbrorepHast TEXHHKA ¢ BO3MOXKHOCTBIO TOIKIIOUEHUS K CETH
caMocToATeNbHOM paboThl | "MHTepHeT" 1 oOecriedeHneM T0CTyIIa B AIICKTPOHHYIO
1-401 cP HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEAY OpraHu3anui (HOYTOyKH,
[epCOHAJbHbIE KOMIIBIOTEPHI) (4 IMIT.)
VYueOHas ayquTopHs Croibl, CTYNIbsl yYUSHUYECKUE, JEMOHCTPALMOHHOE 000pYIOBaHNE
(mpoextop ACER (1 mt.), mudpoBas nHTEepakTHBHAs Aocka (1 mT.),
322 TTex nepcoranbHbI komnbiorep ACER (1 mT.) 1 yueOHO-HATIAIHbIE
nocoous
VYueOHas ayquTopHs [Ixad co crennamu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBL,
ITUITEeTKH, ITaTHBEI, MEPHBIE CTAKaHBI, XUMIUUECKHE PEeakTHBHI) (1
mrt.), mKad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCTIOT U
427 J1a6 ocHoBanui» (1 wr.), Tabnuna «Ilepuoguueckas cucrema
MenneneeBay (1 mr.), nocka kimaccHas (1 mIT.), CTONBI Ja00paTOPHBIE
(5 mtr.), Tabyperku (19 mrT.), cron npenogasarens (1 mT.), pakoBHHA
(1 w.), cryn o/m (1 mwr.)
[Tomemenue s Cromsl (28 wr.), cTynbs (48 wrt.), mKad u cTeMIaXu ¢ TUTEPATypoil,
CaMOCTOSATENLHON paObOThl | KOMITBIOTEPHAS. TEXHUKA C BO3BMOKHOCTBIO IOJKIIIOUEHHSI K CETH
1-204 cP "NuTepHeT" 11 00ecniedeHIeM JOCTYIa B 3JIEKTPOHHYIO
HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEAy OpraHu3anui(4 mr.).

8.

METOAMYECKHUE YKA3AHUS J151 OBYUYAIOIUXCS IO OCBOEHUIO U CLUIIINHBI (MOLY.JIsI)

Cnenudukoii 3a09HO# GopMbl 00ydeHHs SIBISETCS peobiiaaroliee KOJIMYeCTBO YaCOB CAMOCTOSTENBHOM PaOOTHI 110 CPaBHEHHIO C
AyITUTOPHBIMH 3aHATHSIMH, TOTOMY METOJIMKA H3YIEeHHS Kypca IpeycMaTpUBaeT Hapsay ¢ JEKIHSIMH, Ta00OpaTOPHEIMHU U
MPAaKTHIECKUMH 3aHATHAMHE, OPTraHU3aINI0 CAMOCTOSTENBHON pabOTHI CTYIEHTOB, IPOBE/ICHNE KOHCYIBTAINH, IPOMEXYTOUYHOTO 1
UTOTOBOTO ()OPM KOHTPOJIS.

YueOHsIi mpolecc A1 CTYACHTOB 3a049HOI ()OpMBI 00yUEHHS CTPOUTCS HHAYE, YEM JUIS CTYAEHTOB-OYHHUKOB. B cBsI3M ¢
YMEHBIICHHEM KOJTHYIECTBA ayAUTOPHBIX 3aHATHH (B COOTBETCTBHUH C pPab0UYNMH yaeOHBIMHI TIAHAMH) JIOJIS CAMOCTOSTEIILHOM




paboThI 3HAYNTENBHO yBenuunBaeTcs. [IpenonaBaTens B mpouecce ayIUTOPHBIX 3aHATHH OCBENIAeT OCHOBHBIE KIFOYEBBIC TEMBI
JUCHHIUIAHBI K 00palaeT BHUMAaHUE CTYICHTOB Ha TO, YTO OHH JOJDKHBI BCIOMHHTB U3 PAaHEE MOJYYCHHBIX 3HAHUIA.

CTyneHTHl, H3ydaromue JUCIHATUTIHY « XUMHUD, TOIDKHBI 001a1aTh HaBBIKAMH pAaOOTHI ¢ y9eOHO! TUTEpaTypoil U IpyruMu
UH()OPMANMOHHBIMY HCTOYHHKAMH, B TOM 9HCIIC, THTEPHET-CAHTaMH, a TAKXKe BIIaIeTh OCHOBHBIMU METOAMH, TEXHUKOI 1
TexHoJoruen coopa u 00paboTku MHPOPMALTUH.

CamocrosTensHas paboTa CTyACHTOB 3a09HOI (hOpMBI 00ydeHHMs T0JDKHA HAYMHATHCS ¢ O3HAKOMIICHHS ¢ pabodei mporpaMMoin
JVCIIUIUIAHEI, B KOTOPOI epeIrCIIeHbl OCHOBHAS 1 JIOTIOJHATEIbHAS JIUTEPaTypa, yaeOHO-METOIMIECKHE 3aJaHNAs HEOOXOJIMbIe
JUISL M3y4eHHs AUCLUIIIHHBI U pabOTHI Ha Ta00paTOPHBIX 3aHATHIX.

B paboueii nporpamMMe JHCIMIUIMHBI UMEETCS CICHUAIBHBIN pa3zen (puiioxenue 3. Meronuueckue yKka3aHus K CAMOCTOSTEIbHON
paborte cTyneHTOB). MeTomiuecKie yKa3aHusI BKITIOYAIOT B ce0sI 3a1aHISI CAMOCTOSATEIBHON pabOThI IS 3aKpEIUICHUS 1
CHCTEMaTU3aIUN 3HAaHUH, 3aJaHNS CAMOCTOSITENIFHOM paboTsI I OPMUPOBAHHS YMEHHHN U 3aJaHUS TSI CAMOCTOSATETBHOTO
KOHTPOJIS 3HAaHU.

3a1aHuA UL 3aKPEIUICHUS U CUCTEMAaTH3alUK 3HAHWI BKITFOYAIOT B ce0sl EPEYCHb TEOPETHIESCKUX BOIIPOCOB.

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

3afaHus AT CAMOCTOSATEIBHOTO KOHTPOJIS 3HAHUI MTO3BOJIAT 3aKPEMHUTh MPOIICHHBIN MaTepyall H COPMUPOBATH HABBIKH
(bopMynupoBaHUS KPaTKUX OTBETOB HA IIOCTABJICHHBIC BOIIPOCH. 3aJaHHsI BKITIOYAIOT BOIIPOCHI [l CAMOKOHTPOJISL M TECTHI IS
OIICHKH YPOBHS OCBOCHIHS MaTepHalia TeOpEeTHIecKoro Kypca. [yt ynoocTBa paboTHI ¢ MaTepHaioM, Bce 3aJaHns pa30UTHI 1O
TeMaM JUCLUUILIUHBL.

M3ydyenue ka0l TeMbl ciaeqyeT HAaYMHATh C BHUMATEIBHOTO 03HAKOMIIEHHSI ¢ HA00pOM BOonpocoB. OHU OPUEHTUPYIOT CTYICHTA,
MIOKAa3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH TeMe. ClielyeT IMEeTh B BUAY, YTO YIEOHUK WIIN Y4eOHOE II0COOUE UMEET CBOIO
JIOTUKY OCTPOCHHUSA: OJHHU aBTOPHI OoJIee MUPOKO, a Apyrue 6oJree y3K0 pacCMaTpHUBAIOT Ty WIIH HHYIO Tpobnemy. [1pn n3ydennn
1100011 TeMbI pabouel mporpaMMsl cIeAyeT HOCTOSIHHO OTMeYaTh, KaKHe BOIPOCH (IIyCTh B MHOI TOTHUECKOH
MOCJICIOBATENIBHOCTH) PACCMOTPEHBI B TAHHOM TNIaBe yueOHHKa, y4eOHOTO TocoOus, a Kakue ommyIeHsl. [1o 3aBepiieHnn padboThl
HaJl y4eOHUKOM JOJDKHA OBITH SICHOCTH B TOM, KaKWe TEeMBI, BOIIPOCHI IIPOTPaMMBI YIeOHOTO Kypca BHI )K€ H3ydHITH, a KaKne
HPEICTOUT U3YIUTH [0 APYTUM HCTOYHHKAM. B cydae BO3HUKIIMX 3aTpyIHEHUH B TOHUMAaHUH yIeOHOTO MaTepualia Cliemyer
00paTuThCs K APYTMM UCTOUHUKAM, TI€ U3JI0KEHUE MOXKET OKa3aThcsl 00Jiee JOCTYITHBIM.

IToHMMaHMe 1 YCBOCHHE COJIEp KaHHS Kypca HEBO3MOKHO 03 YETKOTO 3HAHHS OCHOBHBIX TEPMIHOB U ITOHATHH, HCIIOJIB3yEMBIX B
JTAHHOH TUCLUIUIMHE MO KaX10M KOHKPETHOH TeMe. J{Jsl 3TOro CTyAEHT JOJDKEH UCIONIb30BaTh ONPEAEICHUS HOBBIX TEPMUHOB,
KOTOpBIC JABATHCH Ha JIEKIHH, a TAKXKE B PEKOMEH/IOBAaHHBIX YIeOHBIX U HHPOPMAIIMOHHBIX MaTepHasax.

[Tpu n3yueHny AUCUMILIMHBL «XUMHUS» CIEAYET YCBOUTH:

1. TeopeTnyeckrie OCHOBBI XUMUH.

2. [IpyHIMIIBI 1 METO/IBI XUMHUYECKOTO aHaJIN3a.

3. [TpyUHIMIIBI K METOJIBI XUMHUYECKOTO KOJTMUECTBEHHOTO aHaNu3a (TpaBUMETPHS U TUTPUMETPHS).

4. Teopernueckue OCHOBBI (PH3UKO-XUMHYECCKIX (MHCTPYMEHTAIBHBIX) METOJIOB aHAJIH3a, HX IPUMEHEHHE JUIS ONIPEACICHUS
Ka4eCTBEHHOTO M KOJIMIECTBEHHOTO COCTaBa aHAJIM3UPYEMBIX 00BEKTOB.

CoBpeMeHHBIE CPEICTBA CBA3U MO3BOJISIOT CTPOUTH B3aMMOOTHOIIECHUS C IIPEIOAaBaTeNeM U BO BPEMsl CAMOCTOSITEIILHOM paboTHI ¢
MOMOIIIBIO HHTEPHET-BUIC0-CBSI3H, @ HE TOJIBKO BO BpeMs ayIUTOPHBIX 3aHATUN U KOHCYIbTalMH. J[1s mpoAyKTUBHOTO OOIEHHS
CTYAEHTY HeOOXOJMO BIIaJIeTh HaBBIKAMH JIOTHYHOTO, ITOCIIEI0BATEIFHOTO U MMOHATHOTO M3JIOKEHHS CBOETO BOIIPOCa.
JKenarensHo, 9TOOBI CTYIEHT 3apaHee HAIMCA MIEKTPOHHOE IICHMO, B KOTOPOM MIEPEUHCINI HHTEPECYIOIIUE €T0 BOMPOCHI HIIH
BOTIPOCHI, U3yU€HHE KOTOPHIX MPEACTABISIETCS eMY 3aTPYIHUTENBHBIM. DTO 1aCT BO3MOXHOCTD MPENOJaBaTEeNIO ONEPATHBHO
OTBETHUTb CTYJEHTY I10 UHTEPHET-CBS3U U 00Jiee KAUECTBEHHO MTOATOTOBUTHCS K IOCIEAYIOIUM 3aHATUSIM.

IToyTHBIN KOHCIIEKT JIKITUH 1 3aIaHU# U CAMOCTOSITETIbHON paboTHI CTYIEHTOB, Pyrue HE0OX0ANMbIE METOTNICCKIE
pPEKOMEHIalluY pa3MelleHbl B ceTd HTepHeT.

Heo6xo1umMo 0TMETHTH, UTO CaMOCTOsITebHAsA PaboTa C IUTEPaTYpOi U MHTEPHET-UCTOYHUKAMHU HE TOJIBKO MOJIe3Ha KaK CPEICTBO
6oIree TITyOOKOTO M3ydeHHs JII000H TUCIUIUTNHEI, HO ¥ SBISIETCS HEOTHhEMIIEMON YacThIo Oymymmiei npodeccHoHaIbHOMI
JIeATeIIbHOCTH BBIITYCKHIKA OaKalaBpuara.
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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
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JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi
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AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
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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



