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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 35.03.06 ArpounkeHepus
Hampasnennocts (mpoduis) DmeKTpooObopynoBaHue U AJICKTPOTEXHOIOTUN

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 14
caMocCTOsITeIbHAs paboTa 85
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 8 8 8 8

B Tom uuncne uHT. 6 6 6 6
Uroro ayn. 14 |14 (14 |14
KonrakTHas padora |14 |14 |14 [14
Cam. paboTa 85 [85 |85 |85
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 108 | 108 | 108 | 108




[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 | bopMupoBaHHEe HABBIKOB HCIIOJIB30BAHIS XUMIUECKIX 3HAHIH M YMEHHUH JUIS YCHEITHOTO H3YIeHHS TOCIIEIYIOMINX
0OIIeHay4HBIX U CTIEHATbHBIX AUCIUILIHH.

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 | KoMmmpioTepHO€E MPOSKTUPOBAHUE

2.2.2 | MarepuanoBeieHIE U TEXHOJIOTHsI KOHCTPYKLIMOHHBIX MaTE€pUalIOB

2.2.3 | Merpoiorus, CTaHAAPTU3AINA U CEPTUDHUKAIIIS

2.2.4 | YaeOHast mpaKTHKa, 03HAKOMHTEIbHAS MIPAKTHKA (B TOM YHCIIE TTOydeHHE IEPBUIHBIX HABBIKOB HAyJIHO-
HCCIIeIOBATENbCKOM PabOThI)

2.2.5 | Gunocodus

2.2.6 | DOxoHOMHUECKAs TEOPHUS

2.2.7 |TuppaBnuka

2.2.8 | TeopeTndeckre OCHOBBI AIIEKTPOTEXHUKH

2.2.9 | TemnoTexHuka

2.2.10 | YuebHas mpaKTHKA, TEXHOIOTHYECKas! (IIPOEKTHO-TEXHOJIOTHYIECKAast) IPAKTHKA

2.2.11 | DnexkTpoHHas TeXHUKA

2.2.12 | HageXHOCTh TEXHUYECKUX CHCTEM

2.2.13 | ODnexTponpuBo

2.2.14 | DnekTpocHabx)eHue

2.2.15 | ABromaTHka

2.2.16 | [Ipon3BoACTBEHHAS MPAKTHKA, HAYIHO-HCCIIENOBATEIbCKast paboTa

2.2.17 | DkcrutyaTais 3JIeKTPOOOOPYIOBAHUS H CPEICTB AaBTOMATHKH

3. KOMIETEHIIUU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIATIIMHBI
(MOZY.JIsT)

YK-1. Cnocob6eH ocymecTBIATh HOUCK, KPUTUIECKUI aHAIN3 U CUHTE3 HH(OPMAINHY, IPUMEHSITh CHCTEMHBIH ITOAX0T IS
peIICHUS IOCTaBICHHBIX 3a/1a4

YK-1.1 3HaeT: MeToUKH NOUCKa, cOopa 1 00paboTKN HHGOPMAIHH, METO CUCTEMHOTO aHAIN3a

YK-1.2 YMeeT: npuMEeHATh METOIUKH HOUCKa, cOopa, 00paboTku HMH(GOPMAIINH, CUCTEMHBIH MOIXO0 JUIS PEIICHHUS TOCTaBICHHBIX
33724 ¥ OCYIIECTBIATh KPUTHUECKUI aHAIM3 M CHHTE3 HH(OPMALUH, TOTY4EHHON U3 aKTYAJIBHBIX POCCHICKHX U 3apyOeKHBIX
HCTOYHHKOB

YK-1.3 Mmeer HaBHIKH: TIOHCKa, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAN3a U CHHTEe3a HH(pOpMany, A peIIeHns
MOCTABJIEHHBIX 3a1a4

OIIK-1. Criocob6eH pemaTh THIIOBBIE 337a9 MPO(HeCCHOHATBHOMN NIESTENHHOCTH Ha OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX M €CTECTBEHHBIX HAYK C MPUMCHEHHEM HH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

OIIK-1.1 JIemoHCTpHpYeT 3HAHHE OCHOBHBIX 3aKOHOB MATEMAaTHYECKHX M €CTECTBEHHBIX HaYK, HEOOXOTUMBIX JJISI PEIICHHS
TUIOBBIX 33124 MPO(eCCHOHATILHOMN e TeIbHOCTH

OIIK-1.2 Mcnone3yeT OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIHUIUIAH JUIS PELICHHS THIIOBBIX 33]]a4 B COOTBETCTBUH C
HaIpaBJIeHHOCTHIO TPO(ECCHOHATIBHON AEATENbHOCTH

OIIK-5. Crioco0OeH yqacTBOBaTh B IPOBEICHUH IKCIICPHMEHTAIIBHBIX HCCIICOBAaHHH B IPO(eCCHOHATBHOM A TEIBHOCTH;

OIIK-5.1 3Haer coBpeMeHHbIE METOABI HKCIICPIMEHTAIBHBIX HCCISIOBAaHUN B IPO(ECCHOHANBHON NeITeIbHOCTH

OIIK-5.2 ITox pyKOBOJCTBOM CIICIMAIIACTA YIACTBYET B IPOBEICHUH YKCIEPUMCHTAIBHBIX HCCICIOBAHUAX B MPOGHECCHOHANBHON
JEATeIbHOCTH

B pesyibTare 0CBOCHHS JUCHUILUIMHBI 00y4AIOIIMIICS N0JIKEH

3.1 |3nars:

3.1.1 | - TeopeTHuecKre OCHOBBI XMMHH, TIEPHOANYECKIH 3aKOH M €T0 UCIIOIb30BAaHNE B IIPE/ICKa3aHUH CBOWCTB 3JIEMEHTOB U
COEMHEHNH, BUABI XUMIYECKOH CBSA3M B PA3IMYHBIX TUIIAX COSIUHEHHH; METOIBI ONTUCAHI XUMUYIECKIX PABHOBECHH B
pacTBOpax dEKTPOJIUTOB, METO/IbI ONIMCAHHSI KHHETHKY XUMHUYECKUX PEAKLHi, TPOLIECChI JIEKTPOIN3a, KOPPO3UHU U
MeTOZBI O0pBOBI ¢ KOPPO3UEH.

3.2 | YMeTh:




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 YK-1.1 VK- J1.1 0 0 YuebHas
TeXHUKA. OCHOBHBIE IIOHITUS U 1.2 VK-1.3 JI1.2J12.1 JICKYCCHS
KOJITYECTBEHHBIC 3aKOHBI XUMUH /JIek/ OIIK-1.1 JI2.2713.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
[IpenmMer 1 3HaUEHHE 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
KOJINYECTBEHHBIE 3aKOHBI XUMUH /Cp/ OIIK-1.1 JI2.2713.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenne atroma /JIex/ 1 1 YK-1.1 VK- JI1.1 0 0 Yuebnas
1.2 VK-1.3 JI1.2J12.1 JICKYCCHS
OIIK-1.1 JI2.2713.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenue atoma /Cp/ 1 4 YK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Ilepuonnueckuii 3akon .M. Menneneesa. 1 8 YK-1.1 VK- J1.1 0 0 TecrupoBanue
Xumuueckas cBsi3b /Cp/ 1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Paznen 2. O01ue 3aK0OHOMEPHOCTH
XHMHYEeCKHX MPOIecCoB
DHepreTrka XUMUIeCKHX TpotieccoB /JIex/ 1 2 YK-1.1 VK- JI1.1 0 0 Yuebnas
1.2 YK-1.3 JI1.2712.1 JICKYCCHS
OIIK-1.1 JI2.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
DHepreTrka XMMHUYIeCKUX TpoiieccoB /J1ad/ 1 2 YK-1.1 VK- JIT.1 0 0 Ompoc.
1.2 YK-1.3 JI1.2J12.1 Pabora B
OIIK-1.1 JI2.2713.1 MaJIbIX
OIIK-1.2 rpynmnax.
OITK-5.1 OdopmieHre
OIIK-5.2 oT4era u
3aIuTa
nabopaTopHOM
paboTHI
DHepreTrka XMMUIeCKuX TporieccoB /Cp/ 1 5 VK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 VK-1.3 JI1.2712.1
OIIK-1.1 JI2.2J13.1
OIlK-1.2
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
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 rpymnmnax.
OIIK-5.1 Odopmirenne
OIIK-5.2 oTyera u
3aImTa
nmabopaTopHOit
paboThI
Xummueckas knHeTHKa. CKOpPOCTh VYK-1.1 VK- J1.1 TecrupoBanue
XUMHYecKuX peakuuil. Katamus. 1.2 VK-1.3 JI1.2J12.1
Xumudeckoe paBHoBecue /Cp/ OIIK-1.1 JI2.2713.1
OIIK-1.2
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
OIIK-5.1
OIIK-5.2
Teopust 31eKTPOIUTHYECKON VYK-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
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
OIIK-5.1
OIIK-5.2
Paznen 4. OxkucaurteabHO-
BOCCTAHOBHTEJbHbIE H
TEeKTPOXHMHYECKHE PO ECChI
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE YK-1.1 VK- JIT.1 Ormpoc.
nporieccsl /J1a6/ 1.2 YK-1.3 JI1.2712.1 Pabora B
OIIK-1.1 JI2.2713.1 MaJIbIX
OIIK-1.2 rpymnmnax.
OIIK-5.1 Odopmitenne
OIIK-5.2 oTyera u
3aImTa
nabopaTopHOH
paboTHI
OKHUCITUTETFHO-BOCCTAHOBUTEIIHHBIS VK-1.1 VK- JI1.1 TectupoBanue
npoueccsl /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
DNEKTPOXUMHUYECKHE MTPOLIECCHI. YK-1.1 VK- JIT.1 TectupoBanue
Onexrponus /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 JI2.2713.1
OIlIK-1.2
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 JI2.2J13.1
OIIK-1.2
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
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
OIIK-5.1
OIIK-5.2
Paznen 6. Xumnueckast naeHTU(PUKALUA U
aHaJIM3 BellecTBa
Xumudeckast uACHTU(UKALIMS BEIIECTB. 1 5 VK-1.1 VK- JI1.1 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
OIIK-5.1
OIIK-5.2
Xumuaeckast HACHTU(HUKAIS BEIECTB. 1 3 YK-1.1 VK- J1.1 0 0 TecrupoBanue
HucTpymenTanbpHbIe MeTOAbI aHanu3a /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pazgen 7. Jk3amen
Koutposas /Ox3amen/ 1 9 VYK-1.1 VK- JI1.1 0 0 Omnpoc.
1.2 VK-1.3 JI1.2J12.1 [TucbmenHast
OIIK-1.1 JI2.2713.1 pabora.
OIIK-1.2 TectupoBanue.
OIIK-5.1
OIIK-5.2

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHbBlii NepevyeHsb BONMPOCOB K 3a4eTy

He npenycMoTpeHO yueOHBIM IIIaHOM.

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K IK3aMeHy

Yuebuslit Moxyns 1. BBenenne. CTpoeHue BemiecTa

I. OCHOBHBIE XUMHUECKHE MOHATHUS. MaTtepusi U BeIecTBO. ATOM, MOJIEKY/Ia, XUMHUUYECKUH dIIeMEHT. BaneHTHoCTh U
CTEMEHb OKHUCIIEHHUS 27IEMEHTA. ATOMHas U MOJIEKynsapHas Macchl. KonnuecTBo BelecTsa — MOJIb.

2. ATOMHO-MOJIEKYJISIpHAsl T€OPHsl, 3aKOH COXPAaHEHUS Macchl U 3Hepruu, [lepnonudeckuii 3akoH, TEOPHUsI XMMUYECKOTO
CTpPOCHHS BellecTBa. 3aK0H ABOTapo U €ro CleICTBUs, ypaBHeHHe MeHeneesa-Kaneiipona.

3. DOPMYITUPOBKU CTEXUOMETPUYECKUX 3aKOHOB XHMHUU: MOCTOSHCTBA COCTABOB, SKBUBAJIEHTOB. [IoHATHE XMMUUECKOrO
HKBHBAJICHTA 3JIEMEHTA U COCANHEHU. MoJsipHast Macca SKBHBAJICHTA H MOJIIPHBI 00heM SKBHBAJICHTA.

4. Oomee mpeacTaBieHne 00 aTome. DIeMEHTapHBIE YaCTHI(BI aTOMa, aTOMHOE PO, H30TOTIBI, H300aphIL.

5. [ToBenenue anexkrpoHa B aTome. KBaHTOBBIN XapakTep M3MEHEHUH 3Hepruu. J[BoNCTBEHHas MpUpoJa JIEKTPOHA.

6. I'maBHOE M OpOMTAIBHOE KBAHTOBBIC YKCIa. MarHUTHOE KBaHTOBOE 4ncio. CIMH 3JIEKTPOHA M CHMHOBOE KBaHTOBOE
grcno. CxeMa CTPOSHHUS MEeKTPOHHOI 000JI0YKH aToOMa TI0 YeThIpeM KBaHTOBBIM uucnam. [puarim [Taymm.

7. OmnucaHue 3NIeKTPOHHOH 000JI0YKM aToMa 3IEKTPOHHBIME (OPMYNaMH U 3JIeKTpoHOrpadudeckuM MerogoM. [Ipasuino
I'yana.

8. 3anoJHEHUE JIEKTPOHAMH YHEPIETUYECKUX COCTOSHUM aToMa COIIaCHO NPUHLMITY MUHMMyMa 3Hepruu. IlpaBuiia
Kneukosckoro. ITopsaok 3al101HEHNS 3IEKTPOHAMU SHEPTETUUECKUX YPOBHEH U IIOJYPOBHEH.

9. s-, p-, d-, f-ameMeHTBl. DNeKTpOHHAs CTPYKTypa aTOMOB M IEepHOMUYECKas CUCTEMa XUMHYECKUX DJIEMEHTOB.

10. [Mepnoanueckuii 3akon JI. 1. MenneneeBa. CoBpeMeHHast (pOopMyIMpoBKa 3aKkoHa. [IpydnHa neproIMIHOCTH U3MEHEHHS

CBOMCTB 3JICMEHTOB M UX COGHHHeHHﬁ.




1. CTpyKkTypa HMEpHOAMYECKOH CHCTEMBI 31eMeHTOB. Ilepuosl, rpynmsl, moArpynmsl. Ilepuoaudyeckoe M3MeHEHHE CBOICTB
XUMHYECKUX AJIEMEHTOB. Painychl aTOMOB U HOHOB. DHEPIUsl MOHU3AIMH. DHEPTHs CPOJICTBA K DIIEKTPOHY.
DNEKTPOOTPUIIATENLHOCTD.

12. KucnoTHO-OCHOBHBIE U OKHUCIUTENHHO-BOCCTAHOBUTEIHHBIE CBOICTBA BEIeCTB. V3MeHeHNe KUCTOTHO-OCHOBHEIX U
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEILIECTB B 3aBUCMMOCTH OT CTETICHH OKUCIICHHUS DJIEMEHTA, OT IMOJIOKEHHS B Ta0JIUIe
JI. 1. Menpeneena.

13. XuMmudeckas CBsI3b. YCIOBHA ee 00pa30BaHUSA, MPUPOJA U apaMeTphl CBA3H.

14. KoBanenTHast xumuueckasi cBsa3b. OIHOIIEKTPOHHBII MexaHU3M ee oOpaszoBaHus. KpatHocTs cBa3u. JloHOpHO-
aKIENTOPHBIN MeXaHU3M 00pa30BaHMs KOBAJIIEHTHOH CBSI3H.

15. HacpmraeMocTs u HalpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, SP3-THOpHIM3aNHNs IEKTPOHHBIX 00JIaKOB M
HIPOCTPAaHCTBEHHAS KOH(MHUTYPAIIS MOJEKYIL.

16. [TonsipHas u HenoJisipHask KOBAJEHTHAsI CBA3b. /IMIOJIBHBIM MOMEHT CBSI3M U MOJIeKylbl. ['eomerpuueckas CTpyKTypa
MOJIEKYIL.

17. HonHas cBs3b U ee CBOHCTBA. [IOHATHE 3JEKTPOOTPUIIATENEHOCTH. MeTaTnieckasi CBs3b, €¢ 0COOCHHOCTH.

18. Bonopoanas cBsI3p U ee BIMSHHE HAa (pU3NYECKHE M XUMHUYECKHE CBOMCTBA MOJEKyl. MexMOoIeKyIsIpHOe
B3aUMOJIeHcTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX ycTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBoitHbIE COMH.
Yuebnblit Moaynp 2. OOmMe 3aKOHOMEPHOCTH XUMHUYECKHUX MPOLIECCOB

20. OCHOBHBIE MOHATH XUMHYECKON TepMOJAMHAMUKU. BHYTpEHHss SHEprus U dHTaNbNHA cucTeMbl. IlepBblii 3aKoH
TEPMOANHAMUKH.

21. Temnosle 3dexTsl xuMuueckux peaknuil. Ternora (3HTaNBINA) 00pa30BaHHSI XMMUYECKUX COCAUHEHHH. 3aKOH
JlaByasbe-Jlannaca. OCHOBHOM 3aKOH TEPMOXMMHHM — 3aKOH ['ecca U ClIeACTBUS U3 HETO.

22. OuTponus. HanpapneHne XUMHYIECKHX TIPOIECCOB B M30JIMPOBAHHBIX CHCTEMax. BTOpoil 3ak0H TepMOIMHAMUKH.
23. Oneprus ['m66ca. HanpasneHne u mpemest caMOIIpOM3BOJIBHOTO TEYEHHS XUMHUYECKIX PEaKIHil.

24, CKOpOCTbh TOMOTE€HHBIX peakuuii. 3aBUCUMOCTh CKOPOCTU OT KOHIEHTPALUU PEarHpyIOIIUX BEIIECTB. 3aKOH JNeHCTBUA
Mmacc. KoHcTaHTa CKOpOCTH peakuuH.

25. 3aBHCHMOCTH CKOPOCTH PEAKIMH OT TEMIEPaTyphl W NPHUPOABI pearnpyronmx BemtecT. [Ipasmino Baut-I'odda.
26. CKOpOCTh TeTePOreHHBIX XUMHUUECKUX peaknuil. Mx ocobeHHOCTH.

217. OO6paTumble U HeoOpaTHMbIEe peakunu. XuMu4deckoe paBHoBecre. KoHcranTa paBHOBecus. CMeleHHEe paBHOBECHS,
npuniun Jle Hlarense.

28. KonebarensHble peaknuu (mepuonudeckue peakimn). KoneGaHusS KOHIEHTpAIMH HEKOTOPBIX IPOMEXYTOTHBIX

COEJIMHEHHUI U COOTBETCTBEHHO CKOPOCTEH peakLuil.
Y4eOHbIi MoTyNb 3. PacTBOpHI

29. PactBoprl. CriocoOB!I BEIpaXKeHHsI KOHIICHTPAIIMK PacTBOPOB (TIPOIIEHTHAS, MOJIIPHAS, HOPMaNbHAasl, MOJLUTBHAS, THTD).
PactBopumocTs.

30. CBo#icTBa UCTHHHBIX PacTBOPOB. 3akoHbl Payns u Baut-I'odda.

31. PactBops! anekrponuToB. Teopust 371€KTPOIUTUYECKON AUCCOLUALIMH.

32. CunbHble U cnabble 31eKTpoiuTel. CreneHs aucconuaryy. KoncranTta aucconnanuu. MaaopacTBOPHUMEIE SIEKTPOIHUTHL.
IIpouzsenenue pactBopumoctu (I11P).

33. Honoobmennble peakuuu. [IpaBuina HanucaHus HOHHBIX YPaBHEHUIT peakiuil.

34. Kucnotsl, ocCHOBaHMS U COJM € TOUKH 3pPEHUS TEOPUH NIEKTPOJUTHUECKOH NUCCOIMALIUY.

35. DIEKTPOIUTHUYECKAs] AUCCOIUANNS BOJbL. MIOHHOE Mpou3BeieHre BOAbl. BOIOpOIHBIN MOKa3aTeNb.

36. Kiaccugukanus AucnepcHbIX cHcTeM. MUKpPOTeTepOreHHbIe CHCTEMbI — CYCIICH3UH, SMYJIBCUH, MEHBI, a3PO30JIH.

Y4eOHbIi MOylb 4. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC
U 3JIEKTPOXUMHUUYECKHUE NTPOLIECCHI

37. OKUCITUTETbHO-BOCCTAHOBUTENBHBIE peakiuuu. CreneHs okucneHus. OKUcIuTe b, BoccTaHOBUTENb. [Iporeccsl
OKHCIIEHUS] U BOCCTAHOBJICHHUSI.

38. Bo3HuKHOBEHME JBOMHOTO 3JIEKTPUUYECKOTO CIIOSI HA TPaHMIE METallI—BOJa, METaUI—PAacTBOP. DIEKTPOJHBIE
noteHMan bl. CTaHAAPTHBIA BOJOPOAHBIN dIEKTPO. P cTaHIapTHBIX IEKTPOAHBIX TOTEHIUAOB. YpaBHeHne HepHera.

39. Teopust ranbBaHUYECKUX 271eMEHTOB. MeqHo-IuHKOBBIN aneMeHT Januans SAxo6u. OJC ranbBaHUYECKOrO JIEMEHTA.
SIBNeHUS MOTSAPHU3ALIH ¥ NEeTOIpH3aliy. KOHIIeHTpallMoOHHEINA TaTbBAHNYECKUI SIIEMEHT.

40. CymHocTts 271ekTponusa. KaToaHbele U aHOAHBIE IPOLECCH] IIPU 3IEKTPOIU3€ BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

41. DJEeKTPOJIN3 pacIaBOB M PacTBOPOB AIEKTPOJIUTOB. 3akoHbl Papazes. Brixoa mo Toky.

42. Koppo3sus meramnos. Knaccupukaysi KOppo3HOHHBIX TporieccoB. CYITHOCTh XUMHUYECKOW U 3JEKTPOXUMHUYECKON
Kkoppo3uu. GakTOpbl, OIPEASIAIOIINE CKOPOCTh KOPPO3UH. MeTO bl 3alUThl METAIIOB OT KOPPO3HU.

43. XuMuueckue UCTOYHUKH IeKTpudeckoit sueprun (XMO2). IlpuHiun aeficTBUS CBUHIIOBOTO KHUCIOTHOTO
akKyMmynsaTopa. [IpyHIMI JeHCTBUS MIETOYHOTO KeIe3HO-HUKENIEBOTO aKKyMYIATOPA.

44. [NpuHIMT KEHCTBHS KeNne3HO-MapraHIeBOTO TalbBaHWYECKOro 3eMeHTa (DneMeHT Jlexnanmie). ToIUIMBHbBIE 3JEMEHTHI.
[TpuHIMD HeHCTBUS KUCIOPOAHOBOAOPOTHOTO TOIUTMBHOTO HJIEMEHTA.

45. [lonsTHe o0 KaTtamu3e U KaTanu3zaropax. 'OMOreHHbIN U reTeporeHHbId Kartanu3. MexaHu3M AeHCTBUS KaTaiau3aTopa.
NHruburopsl.

Y4eOHBII MOIYIb 5. DIEMEHTHI OpraHHYeCKOH XUMUHU

46. INomumeps! U 0NUTOMEpHI — OTJIMYHE, NTOTYYeHHE C IMOMOIIBI0 PEaKIuii MOJMMEPU3alui U ITOJIUKOHACHCAIIHH,

KJIacCU(pHKAIMs, CBOMCTBA, OT/ACIbHBIC TPEICTABUTEIH.

Y4eOHbIi MOyNTh 6. XUMHYecKast HISHTU(GUKAIMS U aHaJIH3 BEIISCTBA

47. Mertaisl, BX pacpoCTPaHEHHOCTh, MONydeHne, (pu3ndeckue M XUMUYECKHe CBOMCTBA. XUMHUYECKUN aHAIH3 —
KayeCTBEHHBIN aHaJIn3 KATHOHOB METAJIJIOB.




48. AHanuTH4ecKkuil CUTHaI KaK 3aBHCHMOCTB JOCTYIIHBIX M3MEPEHHUIO KOJIMYECTB BEHIECTB OT MX COCTaBa (Crocod
pEerucTpany KOJIMYECTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49. OM3NKO-XUMHYECKHH aHai3: XpoMarorpadus (OymMakHas, KOJOHOYHAsS, TOHKOCIIOHHAS, Ta30KHIKOCTHAS | JIp.);
3JIEKTPOXUMHUYECKUE METO Bl aHAIN3a (TUTPUMETPHUYECKIH, KOHTYKTOMETPHUCCKHUH, ITOTEHINOMETPHICCKHH).
50. Ouznueckuit aHau3 (COEKTPOHOTOMETPHS U JIp.).

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX POEKTOB)

He mpexycMoTpeHO yueOHBIM IITAHOM.

5.4. ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

Bonpocs! nis onpoca
1. 3aKOH COXpaHEHUsI MacChl (IPUBEAUTE TIPUMEPHI).
2. 3aKOH TIOCTOSIHCTBA COCTaBa (IIPUBEIUTE TIPHMEPHI).

3. 3aKOH 3KBHUBAJICHTOB (IPUBEAUTE IPHMEPHI).

4. 3aKOH KpaTHBIX OTHOLIEHUH (IPUBEAUTE MPHUMEPHI).

5. 3aKkOH MPOCTHIX OOBEMHBIX OTHOIICHUH (MIPUBEAUTE MPUMEPHI).

6. 3akoH ABorajpo. Hucno ABorazpo.

7. [Haiite onpeneneHust MOHATHS «XUMHUYecKasi ¢popmynay. Kakue cBegeHUs] MOXKHO Y3HATh U3 XUMHUYECKOH (OPMYIIBI.
8. UYro BeIpaxkaeT CTpykTypHast ¢opmyna? J{ns Kakoro arperaTHOTO COCTOSHHUS BELIECTBA OHA MPHTrojxHa?

9. THITBI XUMHYECKUX peakuil (IPUBEIUTE TIPUMEPHI).

10. Enunnner m3mepenust B MexxayHapoanoi cucreme CU (Macca, 00beM, IIIOTHOCTh, KOJMUYECTBO BEUIECTBA, TEMIIEPATypa,
JUIMHA, BPEMS, CHJIa JJIEKTPUIECKOTO TOKa, JaBIEHUE, CUIIA, SHEPTUS, MOIIHOCTb, KOTHYECTBO AIEKTPUUYECTBA).

11. DNEKTPOH, MPOTOH, HEUTPOH, SIPO aTOMa, KBAPKU U JICHITOHBI.

12. U3zoTomsl, n306apsl. PaccMoTpeTh Ha MpuMepe U30TOTIOB BOJOPO/IA.

13. Mopenu atroma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIO (UTO OHO XapaKTepU3yeT, KaKHe YUCIEHHBIE 3HAUE€HUS MOXKET IMPHHUMATh, KAKUMU
OYKBEHHBIMH U YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

15. OpbuTansHOE KBAHTOBOE YMCIO (ITO OHO XapaKTepHU3yeT, KaKhue YHCICHHBIC 3HAYECHHUS MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMH U YHCICHHBIMHU 3HAYCHUSAMH 0003HAYACTCs, KAKOW (POPMYIION ONpenesnsieTcs).

16. MarauTHOe KBaHTOBOE YUCIIO (YTO OHO XapaKTEpPHU3yeT, KaKUe YHCIECHHBbIE 3HaYEHHs MOXKET MPUHHMMATh, KAKUMHU
OYKBEHHBIMU H YHCIICHHBIMH 3HAYCHUSMH 0003HAYAETCsI, KAKOW (POPMYIION OTIpeensieTcs).

17. CrnHOBOE KBaHTOBOE YHCIIO (YTO OHO XapaKTepH3yeT, KaKHWe YHCICHHbIE 3HAUCHUS MOXET NMPUHHMATh, KAKUMH
OyKBEHHBIMH ¥ YNCICHHBIMH 3HaYECHUSIMU 0003HaUYaeTcs).

18. DneKTpoHHAsT KOHOGHUTYpaus (IpUBEIUTE IIPHMEPHI).

19. IMpunnun Iaynu.

20. [IpaBuno XyHnaa.

21. IIpaBuia KieukoBckoro (mepBoe W BTOPOE).

22. Krnaccuduranus snementos JlaByasbe, [lebopeiinepa, [llankparya, Heronenaca, Maiiepa.

23. Otxpsitre [.J1. MeHzneneeBsIM MEPHOANYECKOTO 3aKOHA M EPUOJMUYECKON CUCTEMBI (CTapas U HOBast (OPMYITHPOBKH).
24, CTpyKTypa NMEepHOJUYECKON CHCTEMBI.

25. IleproandHOCTE CBOMCTB aTOMOB 3JIEMEHTOB (aTOMHBIC paJiyChl, SHEPTUs HOHMU3AINH, CPOJCTBO K JJIEKTPOHY,
3JIEKTPOOTPHUIATENEHOCTb.

26. 3HaueHue nepuoandeckoro 3akoHa .M. MenneneeBa u TeOpUU CTPOCHUS aTOMa.

27. Kakwue Bompoch! pemaer XuMu4eckasi TepMoIMHaMuKa?

28. JlaiiTe XapaKTepUCTHKYy OCHOBHBIM ITOHATHSM TEPMOAWHAMUKY: BHYTPEHHEH JHEPIWH, TEIUIoTe, padoTe, SHTAIBIIHIH.
29. KakoBa cyTh mepBoro Hadanaa TepMOJHHAMHKU?

30. Yro Ha3bIBaeTCs TEIUIOBBIM 3(P(PEKTOM XHUMHYECKOH peakiyu. YeM oTiIMyaroTcsl ypaBHEHHS! XUMUYECKHX PEaKUUi OT
TEPMOXHMHYECKHX.

31. Chopmynupyiite 3akoH ['ecca u cneacTBue u3 Hero. YTo Takoe TEIUIOTBOPHAS CIIOCOOHOCTH TOILUIMBA?

32. KakoBa cyrb BTrOoporo Hayana tepmoaunHamMuku? Uro takoe KIIJ[ TemiaoBbIX MalluH, IOYE€MY OH BCErJa MEHBIIIE
€AUHULIBI?

33. UYro Takoe cBobomHas 3Heprus [mO0ca, cBA3aHHAS SHEPTHS U YHTPOIHA?

34. Kak onpenenuts BO3MOXHOCTh CAMOIIPOU3BOIBHOTO MPOTEKAHUS XMMUYECKUX PEaKIMid, UX HAIPaBIEHHOCTb U Mpeaen?
35. Omnpenenurts TEMIOTY CrOpaHMs 3TUIIEHA 10 PEaKIMu:

1. C2H4(r) + 302(2 )= 2CO2(r) + 2H20(x),

36. ecmu AHo6p (C2H4) = 2 x/Ix/monb, A Hobp (CO2) = -394 x/Ix/Moib,

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

38. KakoBa TermmoTBOpHas CIIOCOOHOCTH ATOTO Tasa.

39. Beranenmuts AG°298  peakiiu M ONIpenennTs MOXeT JH ObITh BoccTaHoBIeH NiO 1o Ni o peakmun aJroMHHOTEPMIH?
AG(NiO) = -211,6 kJlx/mons, AG(H20) = -1582 x/Ix/MOTb.

40. Paccunrare AG® 298 peakuuu

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

41. U OIPEAEINUTD, BbIIIE KAKOW TEMIEpaTypbl BO3MOXKEH MPSIMOH IIpolecc.

42. He npousBoas Beramcienuit, ycranosuts AS°298 cienyromux peakuuii: 2NH3(r) = N2(r) + 3H2

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

44. Ha ocHoBaHMM n300apHO-M30TEPMHYECKIX TOTECHIMAIOB ONIPEAENNTE, BOZMOXHA JIM PEaknus CHHTE3a aMMHaKka B
CTaHJapTHBIX YCIOBHAX?

45, Ha ocnoBanuu 3Hauenunii A G° 298 oopasoBanus NiF2, NiCl2, Nil2 pemnTe, kakas u3 cojieii HauboJiee ycToiunBa.

46. [Tpu B3aumopelicTBun *xene3a ¢ xjaopom obpasyercst FeCl2 wm FeCl3? Jlokaxute TepMOIMHAMUIECKH.




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

48. Bruser nu arperaTHoe€ COCTOSHHE NMPOCTBIX U CIIOKHBIX BEILECTB HAa BEIMYMHY UX TEPMOAMHAMUYECKHUX XapPAKTEPUCTHK:
AH®298, AG® 298, S°298. [IpuBenuTe npumepsl.

49. JlaiiTe ompeneneHne MOHATHIO MAaccoBast AOJIs, IPOLEHTHas KoHIeHTpanus. [Ipuseaure hopmyIsL.

50. [Haiite onpenenenue noHsATHIO 00beMHas nois. IlpuBenute Gopmymnsl.

51. [laiiTe ompezeneHe MOHATHIO MOJIsIpHAsl KOHIEHTpalys (MoJIsipHOCTb). [IpuBenure hopMyibl.

52. JlaiiTe ompeneneHne MOHATHIO SKBUBAJICHTHAS KOHIIGHTpanys (HOpManbHOCTE). [IpuBennTe hOpMyIHL.

53. JlaiiTe ompezneneHre MOHATHIO MOJSIbHAS KOHIEHTpanus (MOIAIbHOCTH). [IpuBeaure Gopmymst.

54. Jaiite ompejencHne MOHATHIO TUTP pacTBopa. [IpuBeanute Gopmysbl.

55. JaiiTe ompenerneHne MOHATHIO MOJBHAS JIOJIST PACTBOPEHHOTO BemiecTBa. [IpuBenure GopMyIbL.

56. JlaiiTe ompeneneHne MOHATHIO MONBHAs TOJS pacTBoputens. [Ipusenure GopMyIsl.

57. Jaiite onpeznenenue MOHATHIO IUNIOTHOCT pacTtBopa. [IpuBeaure Gopmymsl.

58. B 500 mut Bomwl pactBopuin 448 i1 razoobpasnoro NH3. Haiiaute MaccoByro J0J0 aMMHaKa B pacTBOpE.

59. B 400 mut BospI OpocHIin KycoueKk KapOuja KajblUs TP 3TOM BBLIETHIOCH 9,96 1 ra3a. Haiimute maccy
MOJTYYIMBIIETOCs 0CaJKa U OCTaBILICHCS BOJIBL.

60. Ckonbko rpamMmoB xsopuaa sxenesa(Ill) nmamo pactBoputh B 0,5 kr Bojsl ans npurotosienust 20% -ro pacrtsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mim) pactBopmim 100 11 razoo0paszHoro xjgopoBojgopoaa. Onpenenure w
HCI B pactBOpe mocie 1o6aBIeHNS XJIOPOBOIOPOAA.

62. Paccunrate MonspHOCTE 40%-r0 pacTBOpa XJIOPOBOAOPOJHOM KUCIOTHI M.1,2 T/MIL

63. Paccunrare HOpManbHOCTH 40%-T0 pacTBOpa XJIOPOBOAOPOIHOM KHCIOTHI TUI.1,2 T/MIIL

64. Paccuanrate MomsuteHOCTE 40%-TO pacTBOpa XJIOPOBOJOPOIHON KHUCIOTHI UL 1,2 T/MIT.

65. Paccunrtats MONMBHYIO OO pacTBOpeHHOTO BemiecTBa 40%-ro pacTBOpa XJIOPOBOZOPOIHOM KUCIOTH Il 1,2 /M.
66. Paccunrate MonbHyI0 momo pactBoputens 40%-ro pacTBopa XJIOPOBOJOPOJHON KHCIOTHI IUL.1,2 T/MII.

67. INepeunciuTe cBOICTBA MOJIEKYISPHBIX pa30aBIEHHBIX PaCTBOPOB.

68. B gem cymuocTs 3akoHa Payna?

69. [Touemy pacTBOpBI 3aMep3atoT Ipu OoJiee HU3KUX TEMIIEpaTypax, a KUIT mpu OoJiee BHICOKUX TeMIlepaTypax, yeMm
YHCTBIE PACTBOPHUTENH?

70. KakoB ¢m3udeckuif CMBICT KPHOCKOIIMIECKOH MOCTOSHHOM?

71. UYro Takoe aHTHU(PH3BI U KAKylO POJIb OHU MIPAIOT?

72. Ocmoc, ocMoTHYeckoe aaBieHue. 3akoH Baut-T'ododa.

73. Kaxkme pacTBopuTeNny Ha3BIBAIOTCS JIEKTpoiuTamMu’? B uem mpuumHa WX OTKIOHEHHS OT 3akoHOB Paynms u Baut-T'odda?
74. KakoB cMbICT M30TOHHYECKOTO K0d(D(UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMAIMH dIIEKTPOIUTOB?

75. B gem cyrp 3akoHa pazbaBnenust OcBanbaa?

76. B uem oTinume CHIIBHBIX M CIA0BIX 3JIEKTPOINTOB?

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

78. CKOJIBKO 3THJICHITIMKOJIS HY)KHO PacTBOPUTH B 1 11 BOJBI, YTOOBI TeMIepaTypa 3aMep3aHus pacTtBopa crana 30°C?

79. Ipu kakoii Temmnepatype Oyzmer 3amep3aTh 45%-i BOIHBII PacTBOp MIHLIUpPUHA?

80. OmnpenennuTts TeMIrepaTypy 3amep3aHus 5%-HOTro BOJHOTO PacTBOpa XJIOPHAA KaJbIHs, €CIH CTEIEHb ero IMCCOIMAINN
paBHa 70%?

81. CKOJIBKO TPaMMOB IJIIOKO3bI HY)KHO 100aBuTh K 100 T BoIBI, yTOOBI pacTBop 3akunen npu 110°C?

82. Boruucnuts ocmoTtnueckoe nasinenue 0,01M pacrtBopa K25S04 npu 18°C. Crenenps quccouuanuu cojiu B pactBope 87%.
83. JaiiTe onpeneneHue NOHATHIO TUAPOJIN3 COJie. TUNMYHBIE CIydyad THUIPOJIHU3a.

84. Koncranra rugponusa.

85. CrereHb THAPOIH3A.

86. I'uaponu3 conu oOpa3oBaHHOM cllaboi KUCIOTON M cribHBIM ocHoBaHueM: CH3COOK.

87. I'mnponus comu 00pa3oBaHHOM c1aboH KHCIOTONW M CHIBHBIM ocHOBaHHeM: Na2CO3.

88. I'uaponus conu o6pa3oBaHHOM cnaboil KUCIOTON M CHIBHBIM ocHOBaHHeM: K3PO4.

89. T'uaponu3s conu o6pa3oBaHHOM ciaboi kucioTod u cnadbiM ocHoBanueM: CH3COONH4.

90. T'uaponu3 comu 0Opa3oBaHHOM ClIabO KHCIOTON ¥ CllaObiM ocHOBaHHMeM: Al2S3.

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

92. I'uaponu3 comm 0Opa3oBaHHON CHIIBHOW KUCIIOTOW W ciaObiM ocHoBaHueM: CuCl2.

93. I'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW ¥ ciabbiM ocHoBaHueM: FeCl3.

94. I'mpponu3 comu 00pa3oBaHHON CHIBHOW KHCIOTOH M cabbiM ocHOBaHMEeM: CuSO4.

95. I'maponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cinabbiM ocHoBaHUeM: Fe2(S04)3.

96. I'uaponu3s conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIbHBIM OocHOBaHWeM: Na2SO4.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKUCIEHUs. IIpuBenure a30TcoaepKalue COCAUHEHHUS CO BCEMU BO3MOXKHBIMU
CTEIEHSIMH OKUCIICHUS a30Ta.

98. ITpuBenuTe mpaBuna Ui BEIYMCIEHUS CTEEHH OKHCIIEHUS 3JIEMEHTAa B COCJUHEHUH (IPUBEIUTE MPUMEPSI).

99. JlaiiTe ompezeeHne MOHATHIM OKUCIHTEIBHO-BOCCTaHOBUTENbHBIE peakin (OBP), okucieHne U BoccTaHOBJICHHE
(mpuBeANTE IPHMEPHI).

100. Krnaccuduxanuus OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUil (MEKMOJEKYISIPHBIE M BHYTPUMOJIEKYISAPHBIE, pEaKIUu
CaMOOKHCIIEHHI-CAMOBOCCTaHOBIIEHHs (IUCITpONOpIHOHKpoBaHus)). [lpuBeaure mpumepsl.

101. Oxucnuteny (MIPUBEAUTE TPUMEPHI).

102. BoccranoButenu (IpuBeIUTE MPUMEPHI).

103. BemectBa, o0yagaromnme OKUCIUTEILHO-BOCCTAHOBUTEIBHON JBOMCTBEHHOCTHIO (IIPUBEIUTE TIPUMEPHI).

104. Cocrasnernne ypasHeHnid OBP u pacctaHoBKa KO3((HIIMEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (TPUBEANUTE TIPHUMEPHI).
105. Cocrasnenne ypasHeHHH OBP u pacctaHoBka K03 (HIINEHTOB HOHHO-3JIEKTPOHHBIM METOIOM (METOOM IOJYpEaKIIHi)

(npuBenuTE NPUMEPHI).




106. OKBUBAJICHTH! M MOJIIPHBIE MacChl SKBUBAJICHTa OKUCIHUTENS U BOCCTAHOBUTENS (IPHBEAUTE MPUMEPEI).

107. Uro Takoe 31eKTponpoBoAHOCTE? IIpOBOAHUKY NEPBOTO U BTOPOIO poJa.

108. Kak Bo3HHMKaeT CKayoK MOTEHIMANa Ha TPaHMIle MeTaLI-IeKTposut? [ToHsITHE HOPMAIBHOTO 3JEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHera.

109. Uro Takoe ralbBaHUYECKHH 3JEMEHT, U KaKue MPOLEeCCH MPOUCXOAAT MpH ero padote?

110. lanpBaHnyeckuii 3aeMeHT SIkoOu-J{aHusis.

111. O/1C ranpBaHnYecKoro 3jeMeHTa. YpaBHeHue HepHcra.

112. Uro mpezncraiseT co00i HOpMabHBIA BOAOPOIHBIA dJIEKTPO?

113. ['abBaHUYECKUI 3JIEMEHT COCTOMT M3 KOOATBTOBOTO 3JIEKTpoja, morpyxkeHHoro B 0,1M pactBop HuTpaTa kobanbra (II),

1 HUKEJIEBOTO 3JIEKTPO/Ia, IOTPY)KEHHOTO B pacTBop HUTpaTa HHUKens (II). KakoBa moimkHa OBITE KOHIIEHTPALUS COJH HUKEIS,
9TOOBI AIIEKTPOABIIKYIAS CHJIA TAKOTO 3JIEMEHTa OBLIA paBHA HYIIO?

114. CocraBbTe cxeMy raabBaHuyeckoro snemeHta u3 nap Ni/Ni2+ n Cu/Cu2+. YkaxuTe HampaBieHHE TOKa BO BHYTPEHHEH
Y BHELIHEH LIeNsX.

115. BeraucnuTe notreHnman npu temmneparype 25°C MarHueBoro 3ieKkTpoaa, norpyxkenHoro B 0,01 M pactBop cynbdara
Marsus.

116. Beruncnute 3/IC ranpBaHUYECKOTO AJIEMEHTa, COCTABIEHHOIO M3 2JIEKTPOJOB: METAJUIMUECKOrO KaJMUs, TOMEIEHHOTO
B 0,01 M pactBop cynsdara KagMus, 1 METAJUTHYECKOTO KaIMHs, IOMEIICHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kaxkne ObIBaloT akKyMynaTOpHl M Kak OHHM paboTaror?

118. Uro Takoe KOppO3usi METAJIOB, U KaKOBBI METOJbI OOpHOBI ¢ HEU?

119. Kakas xoppo3sust Ha3biBaeTcst xumudeckoi? [Ipuectn npumepsl.

120. Kakast xoppo3ust Ha3bIBaeTcs a1eKTpoxuMudeckoi? Ilpusectu npumepst.

121. IMouemy >xene3o0 MpH CONPUKOCHOBEHHH C OJIOBOM OKHCIsSIETCs ObICTpee, YeM YHCTOE JKene30?

122. B pactBop xyopuja HaTpusl MOMEIEHa IIACTUHKA U3 JKeJe3a U JKele3Has IUIaCTUHKA, CHasHHas ¢ MeJblo. B kakom
ciydae KOppo3us MpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. JUi 3aIIUTBl OT KOPPO3HUH CILIABbl AIFOMHUHUS, B YACTHOCTH JIOPAIIOMUHUM, IOKPBIBAIOT TOHKUM ClI0eM antoMuHus. Ha
KaKOM CBOMCTBE aJIFOMHHUS 9TO OCHOBAaHO?

124. B Boay moMeleHsl MIACTHHKA OLMHKOBAaHHOTIO JKENE3a U MJIACTHHKA JyXKeHoro skenesa. Kak mpoTekaer kopposus B
MIEPBOM U BO BTOPOM ciry4ae?

125. Kak npoTekaeT npouecc KOppo3uu Keje3a, MOKPHITOTO CJI0EM HHUKEN, B KUCIOW U LIEIOYHOU Cpele, eCld LeJI0CTHOCTD
clost HapyleHa?

126. Uro Takoe OKCHIHAS TUICHKA, U KaKHe METaJUIbl e¢ 00pa3yror?

127. Kak Bauser Benuuuna pH cpenbl Ha KOppo3uUI0 aqrOMUHMS, LHUHKA U Kene3a’?

128. Ha yem ocHOBaHa 3aIinTa METAIIOB C MIOMOIILI0 HHTHOUTOPOB?

129. IepeuncnuTe BakHEHIINE METOJBI 3ALIUTHl METAIUIOB OT KOPPO3HH.

130. IToyeMy XMMHUYECKH YHCTOE JKeJIe30 SABIAETCS 0ojee KOPPO3HOHHOYCTOHYMBEIM 110 CPABHEHHIO C TEXHUYECKAM?

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

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo

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

JI1.2 |Komaes A. T, Broxumust cenpCcKOX03SHCTBCHHON IPOAYKINN: yIeOHOE CIIb6.: Jlans, 2023 | DnexkTpoH
Hmurpenko C. H., nocobue HBIN
XKono6osa U. C. pecypc

6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komnu-Bo

JI2.1 |I'panadepr U. U. Opranuyveckas XUMHUsI: y4eOHUK M.: lIpoda, 2002 67

JI2.2 | Xomuenko I'. II., Heopranudeckas Xumusi: y4eOHUK CIl6.: UTK 45
Hurosuu U. K. I'panut, 2009

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

JI3.1 |IIpoxomnseBa M. B., Xumust: yaeOHO-METOAnIeCcKOe TocoOre Yebokcapsr: 0
Karokora O. B., ®I'OY BO
Katokos 4. C. Uysarnickas

I'CXA, 2018

6.3.1 IlepevyeHsb MpPOrpaMMHOro odecrevyeHust

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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | HanmonansHas >1eKTpoHHast OubinoTeka. JlocTyn mocpeacTBoM Uconb3oBanus cet «MHTepHeT» Ha 32 TepMuHama
nocrymna. https://H36.pd/

6.3.2.2 | OnexTpoHHbIH nepuouueckuii cipaBouHuK «Crucrema TAPAHTY. IlonHOTeKcTOBEIN, 00HOBIAEMSBIH. JJocTym 1o
JIOKaJIbHON CETH aKaJIeMHU

6.3.2.3 | DnexTponHas 6ubmmoreunas cucrema « 96C FOPAUT www.biblio-online.ruy. IToMHOTeKCTOBAS SIEKTPOHHAS
Oubnuoreka. IHAMBUyaIbHBIN HEOTPAaHUUEHHBIN JOCTYI Yepe3 GpukcupoBaHHbIi BHemHuit [P anpec akagemun
HEOTpaHMYEHHOMY KOJIUECTBY IT0JIb30BaTeNIel U3 JII000H TOUKHM, B KOTOPOIT HMeeTcs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.4 | OnexrpoHHas 6ubanoreka Texandeckoro BY3a (OBC «KoncynbranT crynenTtay). [loqHOTEKCTOBAS 37IEKTPOHHAS
oubnuorexa. VHAWBUAYATbHBIH HEOTPAaHUUEHHBIN TOCTYN Yepe3 prukcupoBaHHbIi BHemHu [P anpec akagemuun
HEOTPaHMYEHHOMY KOJIMUYECTBY M0JIb30BaTENEN U3 MI000H TOUKHM, B KOTOPOI nMeeTcst 10CTyn K ceTd MIHTepHeT.
http://www.studentlibrary.ru

6.3.2.5 | DmexTpoHHast OMOIMOTEYHAs CHCTeMa H3aTenbeTBa «Jlanpy. [ToTHOTEKCTOBAS AIIeKTpOHHAs OHOIMOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYCHHBIH TOCTYN Yepe3 (PUKCHPOBAaHHBIN BHEIIHUH [P anpec akameMny HeOTpaHHYCHHOMY
KOJIMYECTBY MOJIB30BaTENEH U3 0001 TOUKH, B KOTOPO UMeeTcs AoCTym K ceTr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb
ITomemenue st KoMmbrorepHas TeXHHKA C BO3MOXKHOCTBIO MOKITIOYECHHS K CeTH
camocTosATensHON paboThl | "MHTepHET" n oOecnieyeHneM JOCTyNa B JIEKTPOHHYIO
1-401 cP nH(OPMaAIMOHHO-00pPa30BaTEIbHYIO CPEly OpraHu3anny (HOyTOyKH,
MIepCOHATBHBIE KOMITBIOTEPHI) (4 mIT.)
YuebHast aynuTOpus CTOJBI, CTYITBS yICHHIECKHE, JEMOHCTPAIIOHHOE 000pYIOBaHNE
(mpoextop ACER (1 mwr.), mudpoas untepaktuBHas nocka (1 mr.),
322 Tex niepcoHasbhbli kommbiorep ACER (1 1mT.) ¥ yaeOHO-HATIAAHbIC
TOCOOHS
YuebOHast aynuTOpus [xad co crrenrann3npoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,

MIUTIETKY, IITATUBBI, MEPHBIE CTAKAHBI, XUMUUECKHE peakTHBHI) (1
mrT.), mKad BeITsHKHOH (1 11T.), Tabnuna «PacTBOPUMOCTD KUCIOT U
427 JIa6 ocHoBaHmi» (1 mT.), Tabmuna «Ileprommgeckas cucremMa
MenneneeBay (1 mr.), gocka kimaccHas (1 mr.), cTonbl 1ab0paTOpHBIE
(5 wt.), Tabyperku (19 mt.), cron npenogasarens (1 wT.), pakoBHHA
(1 1wrt.), ety /m (1 wit.)

ITomemmenue ans Crousl (28 mmT.), cTynbs (48 mrT.), IKad 1 CTeIUIaXH C JIUTEPaTypo,
CaMOCTOSATENBHON PaObOTHl | KOMIIBIOTEPHAS TEXHUKA C BO3MOYKHOCTBIO TIOAKIIOYEHHS K CeTH
"UuTepHeT" U oOecneyeHrneM JOCTYNa B DJIEKTPOHHYIO
HHGOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy OpraHu3auu(4 mrT.).

1-204 CP

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

Cnenudukoii 3a09HO# GopMbl 00ydeHHs SIBIIETCS Mpeobiiaaroliee KOJIMYECTBO YaCOB CaMOCTOSATENBHOM paOOThI 110 CPAaBHEHHIO C
AyITUTOPHBIMH 3aHATHSAMH, TOTOMY METOIMKA H3YIEeHH Kypca IpeycMaTpuBaeT Hapsay ¢ JEKIISAMH U J1a00paTOPHBIMA
3aHATHAMHE, OPTAHU3ALNIO CAMOCTOSTEIbHON pabOTHI CTyACHTOB, IIPOBEICHNE KOHCYIBTAINH, TEKYIIETro U IPOMEXYTOUHOTO (opM
KOHTPOJISL.

VY4eOHBIi npoliece IS CTYAGHTOB 3a09HOM (OpMBI 00ydEHHsI CTPOUTCSI HHAUE, YEM [UIS CTYICHTOB-OUYHHKOB. B cBs31 ¢
YMEHBIICHNEM KOJTHYIECTBA ayAUTOPHBIX 3aHATHH (B COOTBETCTBUH C pab0UnMH yaeOHBIMHY TIAHAMH) JIOJISI CAMOCTOSTEIIBHOM
paboThI 3HAYUTENBHO yBenuunBaeTcs. [IpenonaBarens B mpouecce ayIUTOPHBIX 3aHATHI OCBEIIA€T OCHOBHBIE KIFOYEBBIC TEMBI
JUCHUITIMHBI U o0palaeT BHUMaHHE CTYACHTOB Ha TO, YTO OHH JOJDKHBI BCIIOMHUTB U3 paHee TTOMYdCHHBIX 3HAHHH.

CTyneHTHI, H3ydaromue JUCIUATUTIHY « XUMHU, TOIDKHEI 001a1aTh HAaBBEIKAMH pAaOOTHI ¢ y9eOHO! TUTEpaTypoil U IpyruMu
UH()OPMANMOHHBIMY HCTOYHHKAMH, B TOM 9HCIIC, THTCPHET-CAHTaMH, a TAKXKe BIIaICTh OCHOBHBIMU METOAMH, TEXHUKOI 1
TeXHOJIOTHEH cOopa 1 00paboTKU HHPOPMALIHH.

CamocrosTenbHas padoTa CTYAEHTOB 3a09HOM (hOopMBI 00ydeHHs JOJDKHA HAYMHATBCS ¢ 03HAKOMIICHUSI ¢ paboueii mporpaMMoit
JVICIIUIUIAHEI, B KOTOPOI epeYrCIIeHbl OCHOBHAS U JIOTIOJHATEIbHAS JIUTEPaTypa, yaeOHO-METOIUIECKHE 3aJaHNAs HEOOXOJIMbIe
JUISL U3y4eHHS AUCLUILIHHBL U pabOTHI Ha Ta00pPaTOPHBIX 3aHATHSIX.

W3yueHue kaxaoil TeMbl cIeqyeT HauMHATh C BHUMATEIbHOTO O3HAKOMIIEHHS! C HAOOpOM BONpocoB. OHM OPUEHTUPYIOT CTYICHTA,
MOKa3bIBAIOT, YTO OH JOJDKEH 3HATH 110 JaHHOU TeMe. ClieyeT IMETh B BHAY, YTO YIEOHHK MM ydeOHOE OCOONE HMEET CBOIO
JIOTUKY MOCTPOCHHUS: OJHU aBTOPHI OoJIee MUPOKO, a Apyrue 6oJee y3K0 pacCMaTPHUBAIOT Ty WX HHYIO Tpobaemy. I1pu nzyaenun
0001 TeMbl paboueil mporpaMMel ClIeAyeT MOCTOSIHHO OTMEYaTh, KaKKe BOMIPOCH! (IIyCTh B MHOM JIOTMYECKOI
HOCIIEI0BATEIBHOCTH) PACCMOTPEHBI B JaHHOM IMIaBe yaeOHMKa, ydeOHOTo ocoOus, a kakue omymeHsl. [1o 3aBepmennn paboTs
HaJl y4eOHUKOM JOJDKHA OBITH SICHOCTH B TOM, KaKHE TEMBI, BOIIPOCHI IIPOTPaMMBI YIeOHOTO Kypca BHI )K€ H3ydHITH, a KaKue
HPEeICTOUT U3YIUTH MO APYTUM UCTOUHHKAM. B ciydae BO3HHUKIIMX 3aTpyIHEHUH B IOHUMAaHUH yueOHOTO MaTepualia cliemyer
00paTUTHCA K APYTUM UCTOUHHKAM, I7IE M3JI0)KCHHE MOXKET OKa3aThes 00Jiee JOCTYITHBIM.

IToHnMMaHMe 1 ycBOGHHE COep KaHMS Kypca HEBO3MOKHO 0e3 4eTKOTO 3HAHWS OCHOBHBIX TEPMIHOB U ITOHATHH, HCIIOJIB3YEMBIX B
JIaHHOH JTUCLUIUIMHE IO KaX10i KOHKPETHOH Teme. JIJ1sl 3TOro CTyAEHT JOJKEH UCIONIb30BaTh OIPEAEICHUS HOBBIX TEPMUHOB,
KOTOpBIE JABATHCh Ha JIEKIHH, a TAKXKE B PEKOMEH/IOBaHHBIX Y4eOHBIX U HHPOPMAIIMOHHBIX MaTepHaax.




IIpu n3ydyeHuu AUCUUILUINHBI « XUMHUSA» CIEAYeT YCBOUTh:

1. TeopeTrueckue OCHOBBI XUMHHU.

2. [IpyHIMITBI 1 METOIBI XUMHUYECKOTO aHAJIN3a.

3. [IpUHIMITEL X METOJIBI XUMHUYECKOTO KOJMUECTBEHHOTO aHaNn3a (TpaBUMETPHS U TUTPUMETPHS).

4. TeopeTuueckre OCHOBBI (PU3UKO-XUMHYECKUX (MHCTPYMEHTAIBHBIX) METOIOB aHAJIN3a, UX IPUMEHEHHE TSl OIpe/IeIeHUs
Ka4eCTBEHHOTO Y KOJIMYECTBEHHOTO COCTaBa aHAIU3UPYEMBIX OOBEKTOB.

CoBpeMeHHBIE CPENICTBA CBSI3U TMO3BOJISIIOT CTPOUTH B3aUMOOTHOIIICHHS C MPET0IaBaTeNIeM U BO BPEMST CaMOCTOSITENbHOM PaboThI ¢
MOMOIIIBIO0 HHTEPHET-BUICO-CBSI3H, @ HE TOJIBKO BO BPEMS ayTUTOPHBIX 3aHITUN U KOHCYNbTAMiA. J{1s MpOAyKTUBHOTO OOIEHHS
CTYACHTY HE0OXOAMMO BJIaIeTh HABBIKAMH JIOTHYHOTO, MTOCISIOBATEIBHOTO U MOHATHOTO U3JI0XKEHHUS CBOETO BOIPOCa.
JKenatenpHO, 9TOOBI CTYACHT 3apaHee HAMMCA 3JICKTPOHHOE ITHChMO, B KOTOPOM TIEPEUUCITHIT HHTEPECYIOIINE €r0 BONPOCHI HITH
BOTIPOCHI, U3y4eHHE KOTOPBIX MPEACTABISIETCS MY 3aTPYIHUTENBHBIM. DTO IACT BO3MOXXHOCTD MPENOaBATENIO ONIEPATHBHO
OTBETHUTb CTYJCHTY [0 UHTEPHET-CBSA3H U 00Jiee KaUeCTBEHHO MOATOTOBUTHCA K TOCIEAYIOIUM 3aHATHUSIM.

Heo6Xx0IMMo OTMETHTh, 4TO CAMOCTOSTEbHAS Pab0Ta C JIUTEPATYPOH U HHTECPHET-UCTOYHUKAMHU HE TOJBKO MOJIE3HA KaK CPEICTBO
0oJiee TITyOOKOTO U3ydeHHsI TF000H NUCIMIUIMHBL, HO U SBIISIETCS HEOTHEMIIEMOH YacThio Oymymiel nmpodeccnoHaabHOM
JIESITeNTbHOCTH BBITYCKHUKA OakanaBpHuara.

MNPAJIOXKXEHUSA




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



