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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

CnenuanbHocth 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTUYECKHUE CPEICTBA
Crienmanu3anyst ABTOMOOHIIN U TPAKTOPBI

Keanuduxanus Hnxenep

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 43ET

YacoB 1o yaeOHOMY IIaHy 144 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 18
CaMOCTOsTebHAs paboTa 117
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 10 (10 |10 |10
JlabopaTtopHbie 4 4 4 4
[IpakTuueckue 4 4 4 4

B tom uncne uHT. 6 6 6 6
Uroro ayn. 18 |18 [18 |18
KonraxtHast pabora |18 |18 |18 |18
Cawm. pabota 117 (117 | 117 | 117
Yacel Ha KOHTPOJIb 9 9 9 9
HUTtoro 144 | 144 | 144 | 144




[Iporpammy cocTaBui(u):
KaHo. c.-x. Hayk, ooy., M.B. IIpoxonvesa

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

1. dexmepanbHBII TOCYIApCTBEHHBIH 00pa30BATEIbHBI CTaHAAPT BBICHIEr0 OOpa30BaHMS - CHEHHAIUTET IO CHEHATLHOCTH
23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE cpencTBa (mpukaz MunoopHayku Poccun ot 11.08.2020 1. Ne 935).

2. Yuebnsiii tran: CrenuaibHOCTh 23.05.01 Ha3zeMHbIC TPaHCIOPTHO-TEXHOJIOTHYCCKUE CPECTBA
Cneuunanuzanusi ABTOMOOWIN W TPakTopbl, ogo0peHHbld YueHbiM coBeroM PI'BOY BO Uypamickuit 'AY ot 14.06.2023 r.,
npoTtoxon 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 Bemyckatomeii kadenpoit Ilymkapenko H.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.

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 |T'uppaBnuka ¥ THAPOITHEBMOIPHBO

2.2.2 | MarepuanoseneHue

2.2.3 | Merpoiorus, CTaHAAPTU3AINA U CEPTUDHUKAIIIS

2.2.4 | ConpoTuBIEHUE MAaTEPUATIOB

2.2.5 | Teopust MexaHU3MOB U MalINH

2.2.6 | TepmoauHaMuka U Temjonepeaada

2.2.7 | TexHos10TUsI KOHCTPYKLIMOHHBIX MaTEpUAIOB

2.2.8 | YueOHas mpakTHKa, 03HAKOMUTENbHAS IPAKTHKA

2.2.9 | DnekTpoTEeXHUKA, HIEKTPOHUKA U DIIEKTPOIIPUBO/T

2.2.10 | OcHOBHBIE HOPMBI B3aIMO3aMEHIEMOCTH

2.2.11 [ OCHOBBI TEOPUH YIIPYTOCTH

2.2.12 | Teopus mIaCTUYHOCTH

2.2.13 | YueOHas mpakTHUKa, TEXHOJIOTHYECKas! (TPOU3BOICTBEHHO-TEXHOJIOTHYECKAs ) IPAKTHKA

2.2.14 | dunocodust

2.2.15 | Oxonorus

2.2.16 | leranu MamuH U OCHOBBI KOHCTPYHPOBaHUS

2.2.17 | KommnbrorepHOE MOJAETUPOBAHNE

2.2.18 | Teopust aBTOMOOMIIEH U TPAKTOPOB

2.2.19 | TexHOMOTHS IPOU3BOJICTBA ABTOMOOMIIEH 1 TPAKTOPOB

2.2.20 | YuebHas MpaKTHKa, SKCIITyaTallMOHHAS IPaKTHKa

2.2.21 | IIpoexTupoBaHue aBTOMOOWICH U TPaKTOPOB

2.2.22 | PeMOHT ¥ yTHIU3aIHsI aBTOMOOMIIEH 1 TPaKTOPOB

2.2.23 | YopaBrneHHe TEXHUYECKUMH CUCTEMaMHU

2.2.24 | DkcrutyaTanys aBTOMOOWICH U TPAaKTOPOB

2.2.25 | KoHCTpYKIIMOHHBIE U 3aIIUTHO-OT/ACIOYHbIC MaTepUaIIbl

2.2.26 | [IpousBoICTBEHHAS IPAKTUKA, IKCILTyaTalIMOHHAS TIPAKTUKA

2.2.27 | Cucrembl aBTOMaTU3UPOBAHHOTO MPOCSKTUPOBAHUS aBTOMOOMIICH U TPAKTOPOB

3. KOMIIETEHIIMY OBYYAIOLIET OCSI, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIIATIIAHBI
(MOJLYJIST)

VYK-1. CnocobeH ocymecTBIATh KPUTHIESCKHH aHAIN3 TIPOOJIEMHBIX CHTYAIHH Ha OCHOBE CHCTEMHOTO MOX0/a, BEIPAOaTHIBATh
CTPATEruIo 1EUCTBUI

YK-1.1 Oco3HaeT NOCTaBICHHYIO 3aady, OCYIIECTBIIET HOUCK ayTCHTUYHOI U MOJIHOH HH(POPMAIIUH JUIS €€ PeLIeHHs U3
Pa3IUYHBIX UCTOYHUKOB, B TOM YHCIIE OUIUATBHBIX U HEO(DUIMANBHBIX, JOKYMEHTUPOBAHHBIX U HEIOKYMEHTHPOBAHHBIX

VK-1.2 OnuceIBaeT U KPUTHYECKU aHATU3UPYET HHPOPMAINIO, OTJINYas (PAKTHI OT OLICHOK, MHCHHIA, HHTEPIIPETAIIHIH,
OCYIIECTBIISICT CHHTE3 MHOOPMAITHOHHBIX CTPYKTYP, CHCTEMATU3UPYET UX

VK-1.3 IIpumeHsaeT cucTeMHBII TOAXO0 Ul PELIEHUs IOCTaBICHHON 3aauy, BbISBIISASA €€ KOMIIOHEHTHI U CBSI3U; pacCMaTpUBAET
BapHaHTBI U aJITOPUTMBI Pealu3aluy IOCTABICHHON 3a1a4y, OLICHUBAs UX JOCTOUHCTBA U HEAOCTATKU

OIIK-1. CriocoOeH CTaBUTh U pemaTh HHKEHEPHBIE X HAYTHO-TEXHUUCECKUE 3a1a4t B cdepe CBoel MpohecCHOHATBHON
JeATeIbHOCTH U HOBBIX MEKIHUCIUIUTMHAPHBIX HANPABICHHUH C UCIIOIb30BaHUEM €CTECTBEHHOHAYYHBIX, MATEMAaTHIECKUX U
TEXHOJIOTHYECKUX MOJIENEH;

OIIK-1.1 3Haer cnocoObl pelieHrs MHXEHEPHBIX U HAYYHO-TEXHHUYECKUX 33J1a4 B chepe cBoei MpodeccCHOHaNbHOM NesITeTbHOCTH
C HCTIOJIb30BAHUEM €CTECTBEHHOHAYIHBIX, MATEMATHUCCKUX U TEXHOJIOTUICCKUX MOJeen

OIIK-1.2 YMmeeT mpuMeHSTH B chepe cBoeH MpohecCHOHATBHON A TENFHOCTH HOBBIE MEXIUCIIUIUIMHAPHBIC HAIIPABICHHS C
UCIIOJIb30BaHUEM €CTECTBEHHOHAYYHbIX, MATEMATUYECKUX U TEXHOJIOTHUECKUX MOJENEH

B pe3syibTare ocBOeHUs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH




3.1 (3uarn:

3.1.1

METOIbI OOPHOBI C KOPPO3UEH.

- TCOPETUYCCKNEC OCHOBBI XUMUH, nepnozmqecxnﬁ 3aKOH U €T0 UCIOJIb30BaHUEC B IMPEACKA3aHUN CBOMCTB 3JIEMCHTOB U
COCﬂHHEHHﬁ, BHUJBI XHMHYECKON CBS3H B Pa3INMIHBIX TUIIAX COCHHHEHHﬁ; MCTOAbI OIMHUCAHUSA XUMUYCCKUX paBHOBECI/Iﬁ B
pacTBOpax 3JCKTPOJIUTOB, METOABI OIMMCAHUA KUHECTUKU XUMHUYCCKUX peaKquI, MPOLECCChI JICKTPOJIN3a, KOPPO3HUU U

3.2 | YmeTh:

321
JEeATENBHOCTH.

- OCYHICCTBJIATH ITOCTAHOBKY M PCHICHHUEC 3a/1a4 C UCIIOJIb30BAHNUC 3HAHHH [T0 XUMUHU B 001aCTH HpO(I)eCCPIOHaJ'IBHOfI
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HNMmeTh HaBBIKM M (MJ1H) ONBIT J€SITEIbHOCTHU:

33.1

- METOAOB BBITIOJITHCHUS 3JIECMCHTAPHBIX J'la60paT0pHBIX (bPISI/IKO-XI/IMI/I‘ICCKI/IX PICCJTC)IOB&HI/Iﬁ B O6J'[aCTI/I
pohecCHOHaTBHOM NIESITETBHOCTH.

4. CTPYKTYPA U COAJEP KAHUE JUCIHUITIJIMHBI (MOAY JI5I)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne
3aHsaTus/ Kypc 107071 pakT. | moar.
Paznen 1. Beenenune. CtpoeHue BelecTsa
[IpenmMer 1 3HaUEHHE XUMHUH B Pa3BUTUH 1 2 YK-1.1 VK- JI1.1 0 0 VYueOHas
TexHUKH. OCHOBHBIE TIOHATHUS U 1.2 VK-1.3 JI1.2J12.1 JIACKYCCHS
KOJINYEeCTBEHHBIE 3aKOHBI XUMUH /JIex/ OIIK-1.1 JI2.2713.1
OIIK-1.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 2 YK-1.1 VK- JIT.1 2 0 Omnpoc. PaboTa
TexHUKH. OCHOBHBIE TIOHATHUS U 1.2 VK-1.3 JI1.2J12.1 B MaJIbIX
KOJINYECTBEHHBIE 3aKOHBI XUMUH /J1ab/ OIIK-1.1 JI2.2713.1 rpymnmnax.
OIIK-1.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 2 YK-1.1 VK- JIT.1 0 0 Ormpoc.
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 JI1.2J12.1 Pemenne
KOJIYEeCTBEHHbIE 3aK0HBI XuMuH /I1p/ OIIK-1.1 JI2.2713.1 3ajau.
OIIK-1.2
[IpenMer 1 3HaUEHUE XUMHUH B PA3BUTHUU 1 10 YK-1.1 VK- JIT.1 0 0 TectupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 JI1.2J12.1
KOJIYECTBEHHbIE 3aKOHBI XuMuH /Cp/ OIIK-1.1 JI2.2713.1
OIIK-1.2
CrpoeHue aToMa U TIEpUOINYECKas CUCTEMA 1 2 YK-1.1 VK- JIT.1 0 0 TectupoBanue
J.W. Menpeneesa /Jlex/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
CtpoeHue aToMa U epruoJryecKas cucTeMa 1 6 YK-1.1 VK- JI1.1 0 0 TectupoBanue
JI.1. Menneneesa /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Xumuyeckas cBssb /Cp/ 1 10 | YK-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
Pa3znen 2. O01mue 3aK0HOMEPHOCTH
XMMHYeCKHMX NPOLecCcoB
DHepreTrka XMMHUYIEeCKHX mporieccoB /JIex/ 1 2 YK-1.1 VK- JIT.1 0 0 TectupoBanue
1.2 YK-1.3 JI1.2712.1
OIIK-1.1 JI2.2713.1
OIIK-1.2
DHepreTrKa XMMUYIeCKuX Tporieccos /Cp/ 1 3 YK-1.1 VK- JIT.1 0 0 TectupoBanue
1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2
Xumuueckast knHeTrka. CKOpoCTh 1 7 YK-1.1 VK- JIT.1 0 0 TectupoBanue
XUMHYecKuX peakiuii. Katamus /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2
Xumudeckoe paBHoBecue /Cp/ 1 6 YK-1.1 VK- JIT.1 0 0 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1

OIIK-1.2




Pa3znen 3. PacTBopsl

PactBops!. [lucnepcHslie cuctems! /Cp/ 6 VK-1.1 VK- J1.1 TecrupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Teopus 37eKTPOIUTHYECKON 6 VYK-1.1 VK- JI1.1 TectupoBanue
nucconuanun /Cp/ 1.2 VK-1.3 JI1.2J712.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Bonopoansrii mokazarens /Cp/ 6 VYK-1.1 VK- JI1.1 TectupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Pazgen 4. OxucanreabHo-
BOCCTAHOBHTEJbHbIE H
TEKTPOXHMHYECKHE MPOLECChI
OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIE 2 YK-1.1 VK- JIT.1 TectupoBanue
nporiecchl /JIex/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIlK-1.2
OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC 2 YK-1.1 VK- JIT.1 Ormpoc.
niporiecchl /J1a6/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 JI2.2713.1
OIlIK-1.2
OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIC 2 YK-1.1 VK- JIT.1 Ompoc.
peaxmuu /TIp/ 1.2 YK-1.3 JI1.2J12.1 Pemenue
OIIK-1.1 JI2.2713.1 3a1ad.
OIIK-1.2 Huckyccusl.
OKHCIUTETbHO-BOCCTAHOBUTEIILHBIC 10 YK-1.1 VK- JIT.1 TectupoBanue
nporieccol /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2713.1
OIIK-1.2
DJEKTPOXUMHUYECKHE TPOLIECCHI. 2 YK-1.1 VK- JI1.1 Jlexuusi-
Onexrponus /Jlex/ 1.2 YK-1.3 JI1.2712.1 BH3YaTH3aLUs
OIIK-1.1 J12.2J13.1
OIIK-1.2
DIEKTPOXUMHUYECKHE TPOLIECCHI. 10 | YK-1.1 VK- J1.1 TectupoBanue
Onekrponus /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Xumuueckue HCTOYHUKH Toka /Cp/ 10 | YK-1.1 VK- J1.1 TecrupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Koppo3zus u 3amuta metramios /Cp/ 3 YK-1.1 VK- JI1.1 TectupoBanue
1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHMHAHA
Cocras, cBOMCTBa U IepepadboTka 8 YK-1.1 VK- JIT.1 TectupoBanue
opranu4veckoro Torumsa /Cp/ 1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIlIK-1.2
Paznen 6. Xumnyeckasi nieHTUPUKAIUA U
aHAJIN3 BellecTBa
KadecTBeHHBIN 1 KOTMYECTBEHHBIN 8 VK-1.1 VK- JI1.1 TectupoBanue
anamus /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
HucTpymeHTansHbIe MeTo6I aHau3a /Cp/ 8 YK-1.1 VK- JI1.1 TectupoBanue
1.2 YK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1

OIIK-1.2




Pazgen 7. KonTpoib
Kontpons /Ox3amen/ 1 9 VK-1.1 VK- J1.1 0 0 Ompoc.
1.2 VK-1.3 JI1.2J12.1 [MucbmenHast
OIIK-1.1 JI2.2J13.1 pabora.
OIIK-1.2 TecrupoBanue.

5. ®OHJI OHEHOYHbIX CPEACTB

5.1. IlpumepHBIii NepevyeHb BONPOCOB K 3a4eTy

He npexycMoTpeHO ydeOHBIM MIIaHOM

5.2. IIpuMepHblii NepevyeHb BOMPOCOB K IK3aMeHY

Yuebunlit Monyns 1. BBenenune. CtpoeHue BemecTa

L. OCHOBHBIE XMMUYECKUE TOHATHUs. MaTepus U BelecTBO. ATOM, MOJIEKyNa, XUMHUYECKHH d1eMeHT. BaneHTHOCT 1
CTEIECHb OKHCIICHHS 3JIEMEeHTa. ATOMHAs M MOJICKYIIpHast Macchl. KosmaecTBo BemecTsa — MOJIb.

2. ATOMHO-MOJIEKYIISIpDHAsl TEOPHs, 3aKOH COXPAHEHUS Macchl U dHepruu, [lepuonudeckuil 3aKoH, TEOPHUs. XMMUYECKOTO
CTPOEHUS BellecTBa. 3aKOH ABOTaipo U €ro cieAcTBus, ypaBHeHHe MenzaeneeBa-Knanelipona.

3. DOPMYITUPOBKU CTEXHOMETPUYECKHX 3aKOHOB XHMHH: MOCTOSHCTBA COCTABOB, SKBUBAJIEHTOB. [IoHATHE XMMHUUECKOrO
HKBHBAJICHTA 3JIEMEHTA U COSANHEHNU. MoJsipHast Macca SKBHBAJICHTA M MOJIIPHBIH 00beM SKBHBAJICHTA.

4. OO61ee npeacTaBieHre 006 aToMe. DlIeMeHTapHbIe YacTHIIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300aphl.

5. IToBenenue anexTpoHa B aTome. KBaHTOBBIN XapakTep U3MEHEHUI sHepruu. [IBoHCTBEHHasl MPUPOJa dIEKTPOHA.

6. I'maBHOe W opOHTaNBEHOE KBAaHTOBBIEC YMCIa. MarHUTHOE KBaHTOBOE 4mcino. CIIMH 3JIEKTPOHA U CHMHOBOE KBAaHTOBOE
grcno. CxemMa CTPOSHHUS 3NEeKTPOHHOI 000JI0YKH aTOMa TI0 YeThIpeM KBaHTOBBIM unciam. [puarmn [aymn.

7. Onucanue MEeKTPOHHON 000I0UKM aToMa dJIEKTPOHHBIMU (OPMYJaMU U 3JeKTpoHorpaduieckuM meronom. IIpaBuio
I'yana.

8. 3amonHeHNe 3MEeKTPOHAMH YHEPTeTHUECKUX COCTOSHHH aToMa COTIACHO TPHHIMITY MHHUMYyMa 3Heprud. IIpaBmna
Kineuxosckoro. ITopsaok 3an0aHeHNs 2IEKTPOHAMU SHEPreTUYECKUX YPOBHEH U NOLypOBHEN.

9. s-, p-, d-, f-31eMeHTBI. DNeKTpOHHAsI CTPYKTYpa aTOMOB M IIEPHOANYECKas CHCTEMa XMMHYECKHX IEMEHTOB.

10. INepronnaecknii 3axoH 1. V1. MenneneeBa. CoBpeMeHHas (GOpMyIHpOBKa 3aKoHa. [IprdrHa NepHOTNIHOCTH H3MEHEHHS
CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN.

1. CTpyKTypa MEepUOIUYECcKON CHCTEMbI 3JieMeHTOB. [lepuoapl, rpynmsl, noArpynmnsl. Ilepuoanyeckoe U3MeHEHHE CBOMCTB

XUMHUYECKUX 3JIEMEHTOB. Pasinychl aTOMOB ¥ MOHOB. DHEPIHsI HOHU3AIMU. DHEPTHUS CPOJCTBA K JIIEKTPOHY.
ONEKTPOOTPUIIATENBHOCTD.

12. KucinoTHO-0CHOBHBIE I OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BellecTB. VMI3MeHeHHue KMCIOTHO-OCHOBHBIX U
OKHCJIUTENBHO-BOCCTAHOBUTEILHBIX CBOMCTB BEILECTB B 3aBUCMMOCTH OT CTEIIEHN OKHCIEHHS DJIEMEHTA, OT I0JIOXKEHHS B TaOJIHIIE
J. Y. Menneneesa.

13. Xumuueckasi CBsI3b. YCIOBHA ee 00pa30BaHUsA, IPUPOJa U MapaMeTpsl CBA3M.

14. KoBanentnas xumuueckas cBsizb. OIHOSIEKTPOHHBII MexaHu3M ee oOpazoBanusi. KpatHocTs cBsizu. JLoHOpHO-
aKLENTOPHBI MEXaHN3M 00pa30BaHUs KOBAJICHTHOH CBSI3H.

15. HacemraeMocTs 1 HaIIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, SP3-THOpHIU3anus IEKTPOHHBIX 00JIAKOB M
HIPOCTPaHCTBEHHAs KOH(HUTYPALIS MOJEKYIL.

16. INonsipHas 1 HemonspHas KOBAaJEHTHAs CBA3b. J{MMOJBHBI MOMEHT CBSI3M U MOJIEKY/bI. I'eoMeTpuyeckasl CTpyKTypa
MOJIEKYIT.

17. Honnas cBs3p u ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIBHOCTH. MeTaIinyeckasi CBs3b, € 0COOCHHOCTH.

18. Bonopoanas cBs3b U ee BIMAHHE Ha (pU3NUECKHE M XUMHYECKHE CBOMCTBA MOJEKyl. MexMOIeKyIIpHOe
B3aUMOJIEHCTBHE.

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

JIBoliHbBIE CONH.

Yaebnbrit Momynb 2. OOIHe 3aKOHOMEPHOCTH XUMHUYECKHX MPOIIECCOB

20. OCHOBHBIE ITOHATHS XUMHYECKON TepMOIAWHAMUKH. BHYTpEHHS SHEprHs M SHTAIBIHSA CHCTEMBI. IlepBbIid 3akoH
TEPMOJIMHAMUKH.

21. TemnoBbie d3PHEKTHl XUMHYECKAX peakiuid. Termora (SHTAIbIHSA) 00pa30BaHUs XUMHICCKUX COCTHMHECHUH. 3aKOH
JlaByaspe-Jlannaca. OcHOBHOM 3aKOH TEPMOXHMMHUHU — 3aKOH ['ecca u cliescTBUS U3 HETO.

22. Outponus. HampasineHne XUMHUECKUX MPOLIECCOB B M30JMPOBAHHBIX CHCTEMaX. BTOpoii 3aKOH TePMOIMHAMUKH.
23. Oueprus ['mb6ca. HanpasneHue U mpeiest caMoIIpOM3BOIEHOTO TCYCHHS XUMHYCCKUX PEaKIuil.

24. CKOpOCTh TOMOTEHHBIX peaKUUi. 3aBUCHMOCTh CKOPOCTH OT KOHIIGHTPALMK PEardpykoluX BelIecTB. 3aKOH ACHCTBUS
Mmacc. KoHcTaHTa ckopocTH peaknui.

25. 3aBHCUMOCTh CKOPOCTH PEAKIMU OT TEMIEPATyphl U MPHUPOABI pearnpyromux Beuiects. [Ipasuio Baut-I'odda.
26. CKOpPOCTh TETEPOTCHHBIX XUMHUCECKHX peakiuid. X 0coOOCHHOCTH.

27. OO6patumMble 1 HeOOpaTHMBIE peakIuy. XuMIdeckoe paBHoBecre. KoHcTaHTa paBHOBecus. CMeleHHe paBHOBECHS,
npunuun Jle [larense.

28. KonebatenpHble peakiun (mepuoandeckue peakiyn). KoneOaHns KOHIEHTPAUHA HEKOTOPBIX MPOMEXKYTOUHBIX

COEZIMHEHUH U COOTBETCTBEHHO CKOPOCTEH peakuuil.

Yuebublit Moaynb 3. PacTBOpbI
29. PactBopsl. CriocoObI BBIpa)XeHHsI KOHIEHTPAllMH PacTBOPOB (IPOIEHTHAs, MOJIIpHAas, HOpMaJbHasl, MOJISUIbHAS, TUTP).




PactBopumocTs.

30. CBoiicTBa UCTUHHBIX PacTBOPOB. 3akoHbl Payns u Baut-I'odda.

31. PactBops! 3nekTponuToB. Teopus 371€KTPOIUTUYECKON AUCCOLUALIMNH.

32. CunbHble U cnabblie 31eKkTpoiuTsl. CreneHs aucconuanuy. KoncranTta aucconnanuu. MaaopacTBOPUMEIE SIEKTPOIHUTHL.
IIpoussenenue pactsopumoctu (I11P).

33. HonooOmenHble peakuuu. [IpaBuina HanucaHus HOHHBIX YpaBHEHUIT peakimil.

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

35. DAEKTPOIUTHUYECKAs] AUCCOIUANNS BOJbl. MIOHHOE Mpou3BeneHre BoAbl. BOIOpOIHBIN MOKa3aTeNb.

36. Kiaccuguxanus AucepcHbIX cHcTeM. MHUKPOTeTepOreHHbIe CHCTEMbI — CYCIICH3UH, SMYJIBCUH, MEHBI, a3PO30JIH.

Yuebnstit Momynb 4. OKHCIUTEIEHO-BOCCTAHOBUTEIHHEIE
1 JIEKTPOXUMUYECKHE MTPOLIECCH

37. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb okucneHus. OKUCIuTenb, BoccraHoBUTENb. [Iponeccsl
OKHCIIEHUS U BOCCTaHOBJICHUSI.

38. Bo3HUKHOBEHHE JBOMHOTO AIEKTPUYECKOTO CJOS Ha IPAHUIIE METaUI—BOJa, METaI—PacTBOp. DJIEKTPOIHBIE
noteHManbl. CTaHAaPTHBIM BOJOPOAHBIN 3JEKTPOo. P craHIapTHBIX 31€KTPOAHBIX IOTEHIMAIOB. YpaBHeHne HepHera.

39. Teopus TaNbBaHUYECKUX JJIEMEHTOB. MemHO-IIMHKOBBIN 3neMeHT Janmansa Skoou. D/IC rajpBaHUYECKOTO DIIEMEHTA.
SIBnenus noysipuzanuy U Aenospuzanui. KoHIEHTpallMOHHbIN raJbBaHUYECKUI JIEMEHT.

40. CymHoCTh 371eKTponn3a. KaToaHble U aHOIHBIE MIPOLECCH MPU DJEKTPOJIN3€ BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

41. DJEeKTPOJIM3 paclaBOB U PacTBOPOB IEKTPOJIUTOB. 3akoHbl Papases. Beixoa o Toky.

42. Kopposust meramnos. Knaccupukamusi Koppo3HOHHBIX TporieccoB. CYITHOCTh XUMUYECKONW U AJIEKTPOXUMUIECKON
koppo3uu. PaKkTOpsl, OMPEETIONIe CKOPOCTh KOPPO3HH. MeTO b 3al[UTHl METAJUIOB OT KOPPO3HH.

43. XuMu4ecKkne MUCTOYHHMKH dJIeKTpudeckod sHeprun (XMDD). [IpuHumN AeWCTBUS CBUHIIOBOTO KHUCIOTHOTO
akkymynsaTopa. [IpuHnun aefcTBUS IEI0YHOTO XKENE3HO-HUKEIEBOI0 aKKYMYJISITOPa.

44. IMpuHIMT KEHCTBHS XKeNe3HO-MapraHIeBOTO ralbBaHUYECKOTo 31eMeHTa (DneMeHT Jlexnanmie). TOIUIMBHbBIE 37EMEHTHI.
IIpuHLMT OeHCTBUS KUCIOPOAHOBOJOPOJHOTO TOIUNTMBHOTO 3JIEMEHTA.

45. [Tonsarue o karanuse u KatajuzaTopax. ' OMOreHHbII U reTeporeHHbIN KaTauin3. MexaHu3M JeiiCTBUS KaTaau3aTopa.
MHTUOHUTOpPHI.

Y4eOHbIit MOIYNb 5. DIEMEHTh OPraHMYeCKON XUMUN
46. [Tonumeps! ¥ OJIMTroMepsl — OTIIMYHUE, MOJYIEHHE C IMOMOIIBI0 PeaKIUN MOJIMMEPHU3AIH U TOJUKOH/ICHCAINH,
KIIacCU(UKAINS, CBOMCTBA, OTACIbHBIC TIPEICTABUTEIH.

Y4eOHbIi MOIYNTh 6. XUMHYECKas HICHTU(GUKAIMS U aHAJIU3 BEIIeCTBA

47. Mertasusl, BX paclpoCTPaHEHHOCTH, MONydeHHe, (pu3ndeckue M XUMUYECKUe CBOMCTBA. XUMHUYECKUN aHAIH3 —
Ka4eCTBEHHBII aHAIN3 KATHOHOB METAJIIOB.

48. AHaATUTUYECKUI CUTHAJT KaK 3aBHCHMOCTB JOCTYITHBIX H3MEPCHHUIO KOJMYECTB BELIECTB OT MX COCTaBa (Crocod
PETUCTPALIK KOJTMYESCTBEHHBIX XapaKTEPUCTHK BEIIECTBA).

49. OU3NKO-XUMHYECKHH aHaM3: Xpomarorpadus (OymakHas, KOJOHOYHAs, TOHKOCITIOHHAS, Ta30KHIKOCTHAS H JP.);
ANEKTPOXUMHUYECKUE METOIbI aHAN3a (TUTPUMETPHUYCCKHIA, KOHIYKTOMETPHYCCKHUIA, TOTCHIIMOMETPHYCCKH).

50. dusnueckuil aHaU3 (CIEKTPOGOTOMETPHS U JIp.).

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.4. ®oHA OLIEHOYHBIX CPEACTB VISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

HepequL BOIIPOCOB, BBIHOCHMBIX Ha OIIPOC

3aKOH COXpaHEHHUS MacChl (IPUBEAUTE IPUMEPEI).

2. 3aKOH MOCTOSHCTBA COCTaBa (IIPUBEAUTE MPUMEPHI).

3. 3aKOH SKBHUBAJICHTOB (IIPUBEIUTE MPUMEPHI).

4. 3aKOH KPaTHBIX OTHOUICHHH (IIPUBEIUTE MPHUMEPEHI).

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

6. 3akoH ABorajzpo. Yucino ABorajpo.

7. JlaiiTe ompeneneHns MOHATHS «XUMHUeckas Gpopmyna». Kakne cBeneHNs MOXXHO Y3HATh M3 XUMHYECKOH (GOPMYITHI.
8. Uro BBIpaXkaeT CTpyKTypHas ¢opmyna? [ KaKOTo arperaTHOr0 COCTOSIHHS BEIECTBAa OHA MPUTOIHA?

9. Tunbl XUMUYECKUX peakuuil (MIpUBEAUTE MPUMEPHI).

10. Enuanme! n3Meperust B MexayHapoaHoi cucreme CU (Macca, 00beM, INIOTHOCTh, KOJIMYECTBO BEIECTBA, TEMIIEPaTypa,
JUTHHA, BPEMSI, CHJIa JJICKTPUIECKOTO TOKA, ABJICHUE, CHJIA, SHEPTHS, MOIITHOCTD, KOJTHIECTBO MIEKTPUIECTBA).

1. OneKTpoH, MPOTOH, HEHTPOH, SIPO aTOMa, KBAPKU U JIEHTOHBL.

12. U3oromel, n3obapel. PaccMoTpeTs Ha mpuMepe W30TOMOB BOJOPOJA.

13. Monenmu atoma TomcoHa, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIO (UTO OHO XapaKTEepU3yeT, KaKHe YMCICHHBIC 3HAUCHHS MOXKET IPHHUMATH, KAaKIMHU
OYKBEHHBIMH U YHCIEHHBIMH 3HAaUCHUSIMH 0003HaUaeTcs).

15. OpbuTanpHOe KBAHTOBOE YUCIIO (ITO OHO XapaKTepPH3yeT, KaKhue YHCIICHHBIC 3HAYCHHUS MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMU M YHCIICHHBIMH 3HAYCHUSMH 0003HAYAETCsI, KAKOW (POPMYIION OTIpeensieTcs).

16. MarauTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepHU3yeT, KaKue YUCICHHBIC 3HAYEHHS MOXKET MPUHHMMATh, KAKUMHU

OYKBEHHBIMH U YHCIICHHBIMU 3HAYCHUSMH 0003HAYaeTCsl, KAKOW (POPMYIION ONpeNeNnsieTcs).
17. CrnrHOBOE KBaHTOBOE YHCJIO (Y4TO OHO XapaKTepHU3yeT, KaKue YHCICHHBIC 3HAYCHHSI MOXKET MPUHUMATh, KAKMMHU




OYKBEHHBIMHU M YHCICHHBIMH 3HAYEHUSIMH 0003HaUaeTCs).

18. DeKkTpoHHask KOHGUrypaius (IpUBEIUTE PUMEPHI).

19. Ipunun Iaynu.

20. IIpaBuno Xynpga.

21. [IpaBuna KneukoBckoro (mepBoe u BTOpPOE).

22. Krnaccuduxanus snementos JlaByasbe, lebopeiinepa, llankparya, Heronenaca, Maiiepa.

23. Otxkpertue J.V. MeHzaeneeBbIM MEpUOIUIECKOTO 3aKOHA U MEPHOINIECKON CUCTEMBI (cTapas U HOBast ()OPMYITHPOBKH).
24. CTpyKkTypa HEpHOANYECKOH CHCTEMBI.

25. Ileproan4HOCTH CBOICTB aTOMOB 3J1EMEHTOB (aTOMHBIE PaJUyChl, SHEPTUS MOHU3AIUU, CPOJCTBO K JJIEKTPOHY,
ANIEKTPOOTPUIIATEIFHOCTE.

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

27. Kakue BOmpoCH! pemaer XuMuieckasi TepMOAUHAMUKA?

28. JlaiiTe XapakTepUCTHKY OCHOBHBIM HOHATHSAM TEPMOAWHAMHKHU: BHYTPEHHEH 3HEPIuH, TEIUIOTE, paboTe, SHTAIBIINH.
29. KakoBa cyrs mepBoro Hayana TepMOIWHAMUKU?

30. Uro Ha3bIBaeTCs TEIIOBBIM 3((HEKTOM XUMHUECKON peakinuu. YeM OTIHUAroTCAd ypaBHEHHS XUMUYECKHUX PEaKIui OT
TEPMOXUMHYECKHUX.

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

32. KakoBa cyrs BrOporo Hayana tepmoauHaMmuku? Uro takoe KIIJ] TennaoBbIX MalluH, I0Y€MY OH BCEr[a MEHBIIIE
eIUHULI?

33. Yto Takoe cBoOonHas sHeprus ['mOOca, cBsI3aHHAst SHEPTUSL U SHTPOIIHA?

34. Kak onpenenuTs BO3MOKHOCTb CaMOIIPOU3BOJILHOTO NMPOTEKAHUS XUMUUECKUX PEaKIUi, X HANpPaBIEHHOCTb U Ipenen?
35. Omnpenenuts TEMIOTY CTOpaHMs 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 3TOTO Tasa.

39. Berauciute AG®298  peakiuu U onpenenuTh MOXKeET JIU ObITh BoccTaHoBIeH NiO 1o Ni Mo peakiuuu amoMUHOTEPMHUU?
AG(NiO) = -211,6 kJlx/moms, AG(H20) = -1582 xJ[)x/M0Tb.

40. Paccuntate AG® 298 peaxuuun

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

41. W OTIPEEIINTh, BBIIIE KAKOM TeMIepaTypsl BO3MOXKEH HPsSMOI mporiecc.

42. He npowusBons BeumcneHni, yctaHOBUTE AS°298 cnemyrommux peaxnuit: 2NH3(r) = N2(r) + 3H2

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

44. Ha ocHoBaHMM M300apHO-N30TEPMHUUYECKUX OTEHIHAIOB ONPECINTE, BO3MOXKHA JIM PEaKiis CHHTE3a aMMHaKa B
CTaHJAPTHBIX YCIOBHAX?

45. Ha ocroBanuu 3Hauenuit A G° 298 o6pasoBanus NiF2, NiCl2, Nil2 pemute, kakas u3 coyneil Haubosee ycToiH4uBa.
46. ITpu B3aumopelicTBuM *keme3a ¢ xjaopom obpasyercst FeCl2 mnmu FeCl3? Jlokakute TepMOIMHAMUYECKH.

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

48. Brmser nmu arperaTHOe COCTOSHHE IPOCTBIX U CJIOKHBIX BEINECTB HA BETHIMHY MX TEPMOIMHAMUYECKHX XaPAKTEPHCTHK:
AH298, AG® 298, S°298. IIpuBenure npuMepsbl.

49. JlaiiTe onpezieneHe IMOHATUIO MaccoBasi J0JIsl, IIPOLIEHTHAs! KOHIeHTparus. [IpuBenure hopMynbl.

50. Jaiite ompenenenne MOHATHIO oObeMHas noid. [Ipusemure GpopMyrsl.

51. JaiiTe ompeneneHre MOHATHIO MOJSPHAs KOHIEHTpaIus (MOISIpHOCTE). [IpuBenute GopMyIsl.

52. Jlaiite onpezeneHe MOHATHIO SKBUBAJIEHTHAsl KOHLCHTpays (HopManbHOCTE). [IpuBennte gopmyisl.

53. [laiiTe ompenerneHne MOHATHIO MOJISUIbHAS KOHIIGHTpanus (MOJsIbHOCTR). [IpuBenure GopmyIst.

54. JlaiiTe ompezneneHne MOHATHIO TUTP pacTBopa. [IpuBenure GopMyIbL.

55. [Haiite onpeneneHue MOHATHIO MOJIbHAS JI0JI1 paCTBOPEHHOTO BeulecTBa. [IpuBenure GhopMymbl.

56. [aiite onpeneneHue MOHATHIO MOJIBHAS 10JIs1 pacTBopuTels. [IpuBeaure GpopmyIsl.

57. JlaiiTe ompezneneHne MOHATHIO TNIOTHOCTE pacTBopa. IIpuBenure Gopmyist.

58. B 500 mn Boms! pacTBopunu 448 1 razoobpasHoro NH3. Haiiaute MaccoByro OO aMMHaka B pacTBOpE.

59. B 400 mu1 BoapI OpOCHITH KycOoueKk KapOuaa KajbliMs TMPH 3TOM BbLAENHIOCh 9,96 1 rasa. Haiigure maccy
TIOJYYIHBIIIETOCS OCAJKa M OCTaBILICHCS BOJIBI.

60. Ckonpko TpammoB xustopua xxene3a(Ill) mamo pactBoputes B 0,5 kr Bogs! s npurotosiaeHus 20% -ro pactsopa?
61. B 10 nutpax 20%-oro pactBopa HCI (mn.1,1 r/mn) pactBopunu 100 1 razoo6paszHoro ximopoBojgopoaa. Onpenenure w
HCI B pacTBOpe mocie 100aBleHNs XI0POBOAOPOA.

62. Paccunrate MomsapHOCTE 40%-r0 pacTBOpa XJIOPOBOTOPOTHOM KUCIOTH 1. 1,2 T/MIL

63. Paccunrats HOpManbHOCTh 40%-T0 pacTBOpa XJIOPOBOAOPOTHOM KUCIOTHI 11,2 I/MIL

64. Paccunrare MomsuibHOCTE 40%-T0 pacTBOpa XJIOPOBOIOPOIHOM KUCIAOTHI L. 1,2 T/MIT.

65. PaccunTath MOJIBHYIO OO pacTBOpeHHOTO BeriecTBa 40%-ro pacTBOpa XJIOPOBOJOPOIHON KUCIOTHI TUL. 1,2 T/MIL
66. Paccunrars MonmbHYI0 momo pactBoputenst 40%-ro pacTBopa XJIOPOBOJOPOMHON KHCIOTHI IUL.1,2 T/MiI.

67. [epeuncnuTe cBOMCTBA MOJNEKYIAPHBIX pa30aBlIEHHBIX PACTBOPOB.

68. B uem cymiHocth 3akoHa Payns?

69. ITouemy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IpH OoJiee BRICOKHX TEMITepaTypax, deM
YHCTBIE PACTBOPHUTENIHN?

70. KakoB (u3rueckuii CMBICT KPHOCKOITUYECKOH MOCTOSTHHOM?

71. Yro Takoe aHTU(PHU3BI U KaKyl0 POJIb OHHU HTPAIOT?

72. OcMmoc, ocMoTHYecKOe AaBieHue. 3akoH Bant-I'odda.

73. Kakue pactBopuTeny Ha3bIBalOTCS dJeKTpoiauTamMu? B yeMm mpuunHa ux OTKIOHEHHs OT 3akoHOB Payns u Bant-T'odda?




74. KakoB cMbICT M30TOHHYECKOTO KOd()(UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO JUCCOLMAIMH dIIEKTPOIUTOB?
75. B dem cyth 3akoHa pa3odaBnenus OcBajbaa?

76. B gem oTnnume CHIBHBIX W CTAa0BIX 3JIEKTPOIUTOB?

77. UYro takoe Tocon-40 u Tocon-60, Tae OHM MPUMEHSIOTCS?

78. CKOJIBKO 3TUIJICHIJIMKOJISL HY)KHO PacTBOPUTH B 1 J1 BoAbI, 4TOOBI TeMIlepaTypa 3aMep3aHusi pactBopa craia 30°C?

79. Ipu kakoii Temmepatype Oymer 3amep3aTh 45%-i BOIHBIN pacTBOp TMIHMIUPUHA?

80. Ormpenenuth TemMnepaTypy 3amep3aHus 5%-HOTO BOJHOTO pacTBOpa XJIOPUAA KajbIlHs, €CIIA CTENEeHb €ro IMCCOLHAIIHI
paBHa 70%?

81. CKOJIBKO TPaMMOB TJTIOKO3bI HY)KHO 100aBUTh K 100 T BoJbI, 4TOOBI pacTBop 3akumnen npu 110°C?

82. Boruncnuts ocmotrueckoe nasienue 0,01M pactBopa K2SO4 mpu 18°C. Crenenp nuccouuanuu coiu B pactsope 87%.
83. JHaiite onpeneneHue MOHATUIO TUAPOAU3 coJieid. TUnuyHble cilydau TUAPOJIHU3A.

84. Koncranra ruapomnusa.

85. CrerieHb TUAPOIIH3A.

86. T'uaponu3 conu oOpa3oBaHHON craboit kucnoTod u criibHBIM ocHoBaHHeM: CH3COOK.

87. I'unponus comu 00pa3oBaHHOM cnaboi KUCIOTONW M CUIBHBIM ocHOBaHHeM: Na2CO3.

88. T'uaponu3s conu 00pa3oBaHHON Cab0 KUCIOTON M CHIBHBIM ocHoBaHHeM: K3PO4.

89. I'uaponu3 conu oOpa3oBaHHOM craboit kucinoTod u cnadbiM ocHoBanueM: CH3COONH4.

90. I'mnponn3 comu oOpazoBaHHOM craboi KUCIOTON  crabsiM ocHOoBaHMEM: Al2S3.

91. I'uaponu3 conu 06pa3oBaHHON CHIBLHON KHCIOTOH U cnadbiM ocHoBaHueM: NH4CI.

92. I'uaponu3s conu 00pa3oBaHHON CHIBHOW KHCIOTOW M ciabbiM ocHoBanueM: CuCl2.

93. T'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW M cinaObiM ocHoBaHMeM: FeCl3.

94. I'unponus comu 00pa3oBaHHOMN CUIBHON KHCIOTOH U cnabbiM ocHoBaHueM: CuSO4.

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

96. T'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIbHBIM OocHoBaHWeM: Na2SO4.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKUCIEeHUA. IIpuBenure a30TcoaepKalue COCAUHEHHUS CO BCEMU BO3MOXKHBIMU
CTETIEHSIMU OKHCIIEHUS a30Ta.

98. [IpuBeaure npaBuiia Ui BBIYMCICHUS CTEIEHU OKHUCIEHUS JIEMEHTA B COSAMHEHUU (TIPUBEIUTE IPUMEPHI).

99. JlaiiTe ompeneneHne MOHATHIM OKHCIHTEIBHO-BOCCTaHOBUTENbHBIE peakin (OBP), okucieHnne u BoccTaHOBIEHHE
(mpuBeAUTE IPHMEPHI).

100. Kitaccugukanusi OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEKMOJICKYIAPHBIE W BHYTPUMOJICKYJSIPHBIC, PEaKIUU
CaMOOKHCIICHHSI-CAMOBOCCTaHOBIICHUS (IUCIIPOTIOPIIMOHNpOBaHus)). [IpuBeauTe mpuMepsl.

101. Oxucnutenu (MIPUBEAUTE TIPUMEPHI).

102. BoccranoButenu (puBeAUTE MPUMEPHI).

103. BemiectBa, 001a1at0MMe OKUCIUTEIBHO-BOCCTAHOBUTEIILHON JBONCTBEHHOCTBIO (TIPUBEIUTE MPUMEPHI).

104. Cocrasnenne ypasHeHni OBP m pacctaHoBKa KO3((HITNEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (IIPUBEANTE IPHMEPHI).
105. Cocrasnenue ypasHeHHH OBP u pacctaHoBka K03 (UINEHTOB HOHHO-3IEKTPOHHBIM METOJOM (METOIOM IMOIYpeaKIIHii)
(puBeaUTE MIPUMEPHI).

106. OKBUBAJICHTHl ¥ MOJIIPHBIE MacChl SKBHBAJICHTA OKHCIHTENS W BOCCTAHOBHUTENS (IIPHBEANTE MPUMEPEI).

107. Uro Takoe 31eKTponpoBOoAHOCTL? IIpOBOAHUKY NIEPBOTO U BTOPOIO POJA.

108. Kak BOo3HHMKaeT CKayokK MOTEHIMaja Ha FpaHHIe MeTaI-a1eKTponuT? [ToHsITHEe HOPMANIBbHOTO JEKTPOJHOTO
noreHnuana. YpasHenue Hepuera.

109. Uro Takoe TaTbBaHUYECKHH 3JIEMEHT, U KaKHhe MPOIECCHl MPOUCXOMIAT MPH ero padote?

110. lanpBannveckuii snemMeHT SkoOu-anusis.

111. O/IC ranmpBaHWYECKOTO dJeMeHTa. YpaBHeHHe HepHcra.

112. Uro mpezcraiseT co00i HOPMaIBHBIA BOAOPOIHBIA 3JEKTPO?

113. lanpBaHWYECKHIT AIIEMEHT COCTOUT M3 KOOAIBTOBOTO 3JIEKTpoa, morpyxerHoro B 0,1M pactBop HuTpaTa Kobansta (II),

U HUKEJIEBOTO 3JIEKTPOJia, HOrPpyKeHHOTro B pacTBop HUTpaTa HuKens (II). KakoBa 1omkHa ObITh KOHIIEHTPALUS COTH HUKES,
YTOOBI ANIEKTPOBIKYIIAS CHJIA TAKOTO JIEMEHTa ObliIa paBHa HYIIO?

114. CocraBbTe cxeMy rampbBaHmdeckoro snemeHTa u3 map Ni/Ni2+ n Cu/Cu2+. VkaxxuTe HampaBiIeHHEe TOKa BO BHYTpEHHEH
Y BHEIITHEH IIEIsIX.

115. Boruncnute norenuuan npu temreparype 25°C maraueBoro 3nekTpoaa, norpyxernsoro B 0,01 M pactBop cynbdara
Marsusi.

116. Boruucnure OJIC ranpBaHUUYECKOTO 3JIEMEHTA, COCTABIEHHOTO M3 JIEKTPOAOB: METAUIMYECKOTO KaIMUsl, IOMEIIEHHOIO
B 0,01 M pactBOp cynbhaTa KagMusi, 1 METAIUIMYECKOTO KaJMHUs, IOMEIEHHOTo B 2 M pacTBop cyabdara KaaMusl.

117. Kakune OBIBaOT aKKyMyJAsSTOPBI M KaK OHH paboTaror?

118. Yro Takoe KOPPO3US METAIIIOB, U KAKOBBI METOMBI OOPHOBI ¢ HElt?

119. Kaxkast koppo3us Ha3biBaeTcss xumudeckoit? [IpuBecTn mpuMepsl.

120. Kakas xoppo3sust Ha3biBaeTcs anekTpoxumMudeckoi? [IpuBecTu mnpumepsi.

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

122. B pacTtBOp xs10puAa HaTpUs IOMEILEHA IUIACTUHKA U3 JKelle3a U XKele3Has IUIACTHHKA, ClasHHas ¢ Meablo. B xakom
cilyqae KOppo3us poTekaeT uHTeHcuBHee? OTBET MOTHBUPYHTE.

123. Jl1s 3alMThl OT KOPPO3UHM CILIaBbl aJIFOMHUHUS, B YACTHOCTH JIOPAJIIOMUHUI, INOKPBIBAIOT TOHKUM CJIOEM altoMuHuUsA. Ha
KaKOM CBOWCTBE aJIFOMHHHS 9TO OCHOBAaHO?

124. B Bomy moMeneHs! IIACTHHKA OIIMHKOBAHHOTO JKelie3a U IIACTHHKA JTyXKEHOro jkene3a. Kak mpoTekaer kopposus B
NIEpPBOM U BO BTOPOM cllydae?

125. Kaxk mpoTekaer mporecc KOppo3un jkeles3a, MOKPBITOTO CI0eM HHKEIs, B KUCION M MIETOYHON cpesie, eCli LEeOCTHOCTb

1051 HapyuieHa?
126. Uro Takoe OKCHUIHAS IUIEHKA, U KaKHe METaJulbl ee 0Opa3yror?




127. Kaxk Brnuster BenuuuHa pH cpenbl Ha KOPPO3HIO aTIOMUHUS, IUHKA U XKene3a?
128. Ha 1yem ocHOBaHa 3amyTa METAJJIOB C TIOMOIIBEO HHTHOUTOPOB?
129. [lepeuncnure BaxxHEWUIINE METOABI 3AIIUTHI METAIIOB OT KOPPO3HH.
130. INoueMy XMMHUYECKH YHCTOE JKEeJIe30 SABISETCS 00Jee KOPPO3HOHHOYCTONUUBEIM 110 CPABHEHHIO C TEXHUYECKAM?
6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIST)
6.1. Pexomenayemas iureparypa
6.1.1. OcHoBHas 1UTEpPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI1.1 |I'panx6epr U. U. OpraHudeckast XUMHS: yIeOHUK M.: Ipoda, 2002 67
JI1.2 | Kuszes . A., Heopranmyeckast Xumusi: y4eOHHK M.: [Ipoda, 2004 94
Cwmapsirus C. H.
6.1.2. lono/THUTe/IBbHAS JUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, ron | Komnu-Bo
JI2.1 [IIpoxomseBa M. B., Xumust: yaeOHO-METOANIECKOe mocoone Yebokcapsr: 0
Karoxosa O. B., dI'BOY BO
Karokos 4. C. Yysamickas
I'CXA, 2018
JI12.2 | Xomuenxo I'. IT,, Heopranmueckas XuMust: yaeOHUK CII6.: UTK 45
HutoBnu U. K. I'panut, 2009
6.1.3. MeTtoanyeckue pa3padoTKku
ABTOPEI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI3.1 [Komaes A. T, Buoxumust cenbCKOX034HCTBEHHON IPOAYKIHU: ydeOHOe CII6.: Jlans, 2018 | DnexTpoH
Hmutpenko C. H., mocooue HBIN
XKomo6osa U. C. pecype

6.3.1 IlepeyeHsb NporpaMMHOro odecrne4eHus

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3

SuperNovaReaderMagnifier

6.3.1.4 | MozillaThinderbird

6.3.1.5|7-Zip

6.3.1.6 | OC Windows 7

6.3.1.7 | OC Windows 8

6.3.1.8 | OC Windows 10

6.3.2 Ilepeuenb MHGOPMANHOHHBIX CPABOYHBIX CHCTEM

6.3.2.1

HanmonaneHast anexrporHas 6ubnmoreka. JIocTyn mocpeAcTBoM nucnoib3oBaHus cetu «HTepHeT» Ha 32 TepMuHama
nocrymna. https://a36.pd/

6322

OnexTpoHHBI nepuoandeckuii cupaBodyHuk «Cuctema TAPAHTY. IToqHOTEKCTOBBIH, 0OHOBIsIEMBIH. JlocTym IO
JIOKaJIbHOU CETH aKaJIeMHU

6.3.2.3

DnekTporHas 6ubmmoreunas cucrema « 95C FOPAUT www.biblio-online.ruy. ITonHOTeKCTOBAS HIEKTPOHHAS
oubnmoteka. HAMBUIYa IbHBIH HEOrpaHHMYCHHBIN JOCTYI Yyepe3 PUKCHPOBaHHbII BHEIIHU [P anpec akagemun
HEOTpaHMYEHHOMY KOJIUECTBY IT0JIb30BaTeNIeH U3 JII000H TOUKHM, B KOTOPOIT HMeeTcs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/

6324

OnextponHas 6ubnmoTeka Texaudeckoro BY3a (OBC «KoncynsTaHT cTyneHTa»). [IoqHOTEKCTOBAS 37EKTPOHHAS
oubnuorexa. VHAWBUAYATbHBIH HEOTPAHUUEHHBIN TOCTYN Yepe3 prukcupoBaHHbIi BHemHu [P anpec akagemuu
HEOTPaHHMYEHHOMY KOJIMUYECTBY I0JIb30BaTENEN U3 MI000H TOUKHU, B KOTOPOI nMeeTcst 10CTyn K ceTd VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.5

OnexTpoHHas OMOIMOTEUHas cHcTeMa H3aTenbeTBa «Jlanb». IToHOTEKCTOBAs IEKTPOHHAs OnOInoTeKa.
VHnuBuayanbHBIN HEOTpaHIMYCHHBIH JOCTYN Yepe3 (UKCHPOBAaHHBIN BHEIIHUH [P anpec akageMnu HEOTpaHHYCHHOMY
KOJIMYECTBY MOJIB30BaTENEH U3 0001 TOUKH, B KOTOPO UMeeTcs AoCTym K ceTr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTB
YuebHast aynuTOpus CTOJBI, CTYIBS yICHUIECKHE, IEMOHCTPAIIOHHOE 000pyIOBaHNE
129 T (mpoextop ACER (1 mr.), uudpoas untepakruBHas gocka (1 mr.),
eK nepcoHasbhblii kommbioTep ACER (1 1mT.) ¥ yaeOHO-HATIAAHBIC
TOCOOHS




YuebHast aynuTOpus Ixad co cnennanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOHI,
MTUIETKH, ITATHBBI, MEPHBIC CTAKaHbBI, XUMHYECCKHE peakTUBbI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabmuma «PacTBOPIMOCTE KHCIOT U
427 J1a6 ocHoBanui» (1 mwr.), Tabnuna «Ileprogmueckas cucrema
MenneneeBay (1 mr.), gocka knaccHas (1 mr.), cTomnbl 1abopaTOpHBIE
(5 wrt.), Tabypetku (19 mt.), cron npenogasarens (1 1mT.), pakOBHHA
(1 mrt.), cryn /m (1 mmT.)

IMomemienne s KoMmbrotrepHast TeXHHKA C BO3MOKHOCTBIO OAKITIOYEHHS K CETH
camocTosATenbHON paboThl | "MHTepHET" 1 oOecneyeHrneM JOCTYIa B JIEKTPOHHYIO
1-401 cp HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEAY OpraHU3anuy (HOYTOYKH,
MIepCOHAJbHBIC KOMITBIOTEPHI) (4 IT.)
IMomemienne s KoMmrmprotrepHas TeXHHKA C BO3MOKHOCTBIO TIOAKITIOYEHHS K CeTH
camocTosATeNnsHON paboThl | "MHTepHET" M oOecnieyeHrneM JOCTyNa B DJIEKTPOHHYIO
1-501 CP HHGOPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aAIMN

(repcoHanmbHBIe KOMIBIOTEPH) (3 mT.). CTON y4eHHYeCKHH 2-X
MECTHBIH (5 mIT.), CTYN ydeHn4decKkuii (7 miT.)

8. METOMYECKHE YKA3AHUA /IS OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOLY JIS)

Crienudukoit 3a049H0# PopMbI 00yIEHUS SIBISIETCS MPE0OIaatoee KOJINIECTBO YaCOB CAMOCTOSATENNFHON paOOTHI IO CPAaBHEHUIO C
ayITUTOPHBIMHU 3aHATHSIMU, IOITOMY METOMKA H3ydeHHs Kypca IpeycMaTpUBaeT Haps oy ¢ IEKIHIMH, Ta00pPaTOPHBIMHU U
NPaKTHYECKUMHU 3aHATHSIMHU, OPTAHU3AIMIO CAMOCTOSATENBHOM paboThl CTYEHTOB, IIPOBEICHUE KOHCYIbTAllUH, TPOMEKYTOUHOTO
(hopM KOHTpOIS.

Y4eOHbIl porece I CTyAEHTOB 3a04HOH (hOpMBI 00yUeHUS CTPOUTCS HHAYE, YeM IS CTY[CHTOB-OYHUKOB. B cBs3HU C
YMEHBILIEHUEM KOJTMYECTBA ayUTOPHBIX 3aHATUH (B COOTBETCTBHU C pPab04YMMH yueOHBIMHU TJIaHAMH) JI0JIs] CAMOCTOATENIBHOM
paboTHI 3HAYHUTENBHO yBeNmmunBaeTcs. [IpermogaBarens B mporecce ayTUTOPHBIX 3aHATHI OCBENIaeT OCHOBHBIE KIFOYEBBIC TEMBI
JUICIUIUIAHBI ¥ 00pamaeT BHUMAaHUE CTYICHTOB Ha TO, YTO OHH JAOJKHBI BCIOMHHUTH U3 PaHee MOJMYJeHHBIX 3HAHUH.

CTyzaeHTbl, U3yJaromne TUCUUIUINHY « XUMHS», JODKHBI 00J1aaTh HaBbIKaMH paboThI ¢ yueOHOM TUTEpaTypOr U APYrUMHU
MH(OPMAIMOHHBIMH HCTOYHHKaMH, B TOM YHCIIE, HHTEPHET-CaiiTaMu, a TaKkKe BIaJeTh OCHOBHBIMU METOJaMH, TEXHUKOH 1
TexHoJoTHel coopa u 06paboTky MHPOPMAITUHL.

CamocrosTensHas paboTa CTyAeHTOB 3a04HOM (hopMbI 00yueHHUs JODKHA HAUYHMHATHCS C 03HAKOMIICHHS ¢ paboueil mporpaMMoit
JUCLUILUIAHBI, B KOTOPOIl MepeyrcieHbl OCHOBHAS U IOTIOJHUTEIbHAS TUTepaTypa, yaeOHO-MeTOqUYEeCKHE 3aJaHNs HEOOXOJUMBbIe
JUTSL M3Y9EHHS TUCIUTUINHEI M pa0OTHI HA Ta00paTOPHBIX 3aHATHSIX.

W3ydenne ka0 TEMBI ClIelyeT HaUMHATh ¢ BHUMATEIFHOTO O3HAKOMIIEHHS C HabopoM BompocoB. OHM OPHEHTHPYIOT CTY/ICHTA,
MOKAa3bIBAIOT, UTO OH JOJDKEH 3HATH 10 JaHHOU TeMme. CieayeT UMeTh B BUAY, YTO YUeOHUK HIIH ydeOHOe TocoOHe HMEET CBOIO
JIOTHKY ITOCTPOCHHS: OJHH aBTOPHI OoJiee MUPOKO, a Apyrue Oojee y3K0 paccMaTpUBAIOT Ty WM HHYIO TpobiieMy. I1pu u3ydennn
700011 TeMBI paboyel IporpaMMBI CIEIyeT HOCTOSIHHO OTMeYaTh, KaKHe BOIIPOCH (ITyCTh B MHOIT JTOTHUECKOH
MOCJIeI0BATEIBHOCTH) PACCMOTPEHBI B JaHHOM INaBe ydeOHHKa, yIeOHOTO Tocobus, a Kakue omymeHsl. 11o 3aBeprieHnn paboTel
HaJ| y4eOHUKOM JI0JDKHA OBITh SICHOCTh B TOM, KaKH€ TEMBI, BOIIPOCHI IIPOrPaMMBbl yHEOHOTO Kypca BbI Y)Ke H3yUHIIH, a KaKue
MPEICTONT M3YIUTh MO APYTUM HCTOYHHKaM. B cydae BO3HUKIINX 3aTpyIHCHUH B TIOHUMAaHUH yIeOHOTO MaTepHalia CIeayeT
00paTUTHCA K IPYyrUM UCTOYHHKAM, T/I€ H3T0KEHHE MOXKET 0Ka3aThCst Ooiee JOCTYITHBIM.

IToHumaHue U ycBOEHUE COAEPKAHHS Kypca HEBO3MOXKHO 0€3 YeTKOTO 3HaHHs OCHOBHBIX TEPMUHOB U IMOHATHH, HCIIOJIB3yEMBIX B
JAHHOU TUCLUIIIMHE MO KaXKA0i KOHKPETHOH TeMe. J[JIs 3TOro CTYEHT JOIKEH HCIONb30BaTh ONPEAEIEHNUs] HOBBIX TEPMHUHOB,
KOTOPHIC JTABAIMCH Ha JIEKITHH, a TAKXKE B PEKOMEH/IOBAHHBIX YIeOHBIX M HHPOPMAIIMOHHBIX MaTepHajax.

[Ipu u3ydeHNN TUCIUIIIUHB! « XUMHSD) CIIETYeT YCBOUTH!

1. TeopeTnueckre OCHOBBI XUMUH.

2. ITpuHIMIIBL U METOJIbI XMMUYECKOTO aHAIM3a.

3. IIpHHIAIEI © METOIBI XUMUYECKOTO KOJMYECTBEHHOTO aHAIN3a (TPABUMETPHUS U THTPHUMETPHS).

4. Teopernueckue OCHOBBI (PU3UKO-XUMHUECKIX (MHCTPYMEHTAIBHBIX) METOI0B aHAIHN3a, UX IPUMEHEHHE I ONpeAeIeHUs
KaueCTBEHHOTO ¥ KOJMYECTBEHHOTO COCTaBa aHAIU3UPYEMBIX OOBEKTOB.

CoBpeMeHHBIE CPE/ICTBA CBSA3H ITO3BOJIAIOT CTPOUTEH B3aMMOOTHOIICHUS C ITPEIOAaBaTeNeM U BO BPEMs CAMOCTOSTEIIEHOM paboTHI ¢
MOMOIITBIO HHTEPHET-BUEO-CBSI3H, a HE TOIBKO BO BPeMsI ayIUTOPHBIX 3aHATHH U KOHCYIbTAIMH. JIJIs IPOAYKTUBHOTO OOIIEHHS
CTyAEHTY He0OXOJUMO BIIaJIeTh HaBbIKAMU JIOTHYHOTO, IOCIEA0BATEILHOTO U MOHATHOTO U3JI0KEHHs CBOETO BOIPOCa.
JKenartensHO, 9TOOBI CTYEHT 3apaHee HAIMCAJ HIEKTPOHHOE IICHMO, B KOTOPOM IIEPEUHCIII HHTEPECYIOIIUE €T0 BOMPOCHI HIIH
BOIIPOCHI, H3YdEHHE KOTOPHIX NMPEACTABISECTCS eMy 3aTPyIHUTENBHBIM. JTO JacT BO3MOXKHOCTD MPEII01aBaTeIIi0 OTIEPAaTHBHO
OTBETUTH CTYAEHTY I10 UHTEPHET-CBA3U U 00JIee KaUeCTBEHHO MOTOTOBUTHCSA K MOCIIEMYIOMIUM 3aHATHSAM.

I[ToHBIHM KOHCHEKT JICKIUH 1 3a/laHUH U CAMOCTOSTEIILHOM pabOTHI CTYACHTOB, APYrie HE0OX0MMMbIC METOANIECKHE
pPEKOMEHIAINN pa3MeIleHkI B ceTH HTepHeT.

Heo6x0auMo OTMETHUTB, YTO CaMOCTOSITENIbHAsA paboTa C TUTepaTypol U HHTEPHET-UCTOUHUKAMH He TOJIBKO MOJIe3Ha KaK CPEICTBO
GoJiee rITyOOKOTO M3y4eHUs JTI000H IUCIUIUINHEL, HO U SIBIISIETCS HEOTHEMIIEMOH YacTbIo Oynymieit npogdeccnoHaabHOR
JIeATEIIFHOCTH BBITYCKHHKA.

IMPAJIOXKEHHNSA

IMpunoxenne 1 (MY x @OC).docx




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



