Hokywerr noamca woppri pePR PR T ¢ IIbCKOTO XO3SMMCTBA POCCUICKOI ®EJIEPALIN

NHbopmaums o Bnapenbiie:
®UO: Makywes Axgpeit EBrélﬁ%}é%]%@ﬂbHoe TOCyIapCTBElHOE OIOMKETHOE 00pa30BaTeIbHOE YIPEXKIEeHHE BEICIIET0 00pa30BaHMs

[lomKHOCTb: PekTop "YyBanickuil rocy1apcTBeHHbIN arpapHblii yHuBepcuret'
[Jlata noanucanus: 08.04.2025 14:54:21 ®I'bOY BO YyBamckuii I'AY)

YHUKaNbHbI ”POFPaM’Kﬂg@RPa 36MJ‘I€?’CTpOUCTBa, KaJacTPOB M SKOJIOTUH
4c46f2d9ddda3fafb9e57683d11e5a4257b6ddfe

YTBEPX/IAIO

[TpopekTop mo y4eOHOii
U Hay4HO pabote

Cht-
JL.M. KopHusnosa

14.06.2023 r.
b1.0.10

Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 35.03.06 ArpounkeHepus
Hampasnennocts (mpoduiis) DKCIuTyaTalys 1 peMOHT MallluH U 000PYIOBaHUs

Kranuduxarms Bbakanasp

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
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 (mpodmis) DKCIUTyaTalldss ¥ PEMOHT MAlIMH W 000pyldoBaHuUs, 0m00peHHbId YueHsiM coBerom OI'BOY BO
Uysamckuit 'AY ot 14.06.2023 r., mpoToxon Ne 17.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImyckatomeii kadgenpoit 'aBpuios B.H.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHE HABBIKOB HCIIOIB30BAHUS XUMUIECKUX 3HAHUH U YMEHUH AT YCIICITHOTO U3YYESHUS MOCIIEIYFOMINX

00LIeHaYYHBIX U CIICIIMAIbHBIX JTUCLUIUINH.

2. MECTO JUCHUIIJIUMHBI B CTPYKTYPE OOII

Hukn (pazgen) OIOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI IIOATOTOBKE 00yYaI0IEroCs:

2.2 | JucuUMIIMHBI M IPAKTUKMH, VISl KOTOPbIX OCBOCHHE JaHHOH AMCHUIIMHBI (MOYJIs1) HEO0X0ANMMO KaK

npeanecTBYOLIee:

2.2.1 | leranu MalIiH, OCHOBBI KOHCTPYHPOBAHHUS U IOABEMHO-TPAHCIIOPTHBIEC MAITHHBI

2.2.2 | KoMIbloTepHOE NIPOEKTUPOBAHUE

2.2.3 | MarepuanoBezneHe U TEXHOIOIUS KOHCTPYKIIMOHHBIX MaTEpUAIOB

2.2.4 | Merpoinorus, CTaHAAPTU3AINA U CEPTUPHUKAIIHS

2.2.5 | @unocodpus

2.2.6 | DxoHOMUUECKas TEOPUS

2.2.7 | Tunpasnuka

2.2.8 | JlBuraTeny BHyTpEHHETO CrOpaHus

2.2.9 | HanexxHOCTh ManiuH U 000pyA0BaHUS

2.2.10 | CunoBble arperaTbl MallliH

2.2.11 | ConpoTuBIeHHE MaTEPUATIOB

2.2.12 | Teopust MEXaHU3MOB M MallIMH

2.2.13 | Tunax TEXHUYECKUX CPEICTB 00CTYyKMBAaHUSI U PEMOHTA MAILIMH U 000PYA0BaHUS

2.2.14 | OcHOBBI B3aMO3aMEHSIEMOCTH U TEXHHUYECKHE U3MEPEHUS

2.2.15 | TemmoTexHuKa

2.2.16 | DneKTpoTeXHUKA U AIIEKTPOHUKA

2.2.17 | ABTOMaTHKa

2.2.18 | Oxpana Tpyna Ha npegnpuatusx AITK

2.2.19 | IIpou3sBoacTBeHHAs IPaKTHKa, HAYIHO-HUCCIIENOBATENbCKas paboTa

2.2.20 | DneKTpONIPUBO U SIEKTPOOOOPYIOBaHHIE

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIITUITJIMHBI

(MOZYJIs)

VK-1. Cniocoben OCYHICCTBJIATH ITIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJiu3 U CUHTE3 I/IH(I)OpMaI_II/II/I, NPUMCHATDH CHUCTEMHBIN TOAXO IS

PCHICHUA IMOCTABJICHHBIX 3a1a4

VYK-1.1 3naer: MeTOUKH MOKCKA, cOOpa U 00pabOTKH HHMOPMAIMH, METOJT CHCTEMHOTO aHan3a

VYK-1.2 YMeeT: IpuMEeHATh METOTUKH OUCKa, cOopa, 00paboTKH HH(YOPMALINH, CUCTEMHBIH ITOIXO0 ISl PELICHHS TIOCTABICHHBIX
3a]1a4 U OCYHICCTBIIATh KPUTHUCSCKUH aHAIHM3 U CHHTE3 HH(POPMAIIHH, TOJTYICHHON M3 aKTYyaTbHBIX POCCUHCKHX U 3apyOeKHBIX

HNCTOYHHUKOB

YK-1.3 Mimeer HaBBIKU: TIOHCKA, cOOpa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTEe3a HH(pOpManuy, AT peIIeHus

IOCTAaBJICHHBIX 3aJia4

OIIK-1. CriocobeH pemaTh TUIOBBIE 337a4H MPO(HECCHOHATIBHOMN NESITENbHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(POPMaMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

OIIK-1.1 I[eMOHCTpI/IpyCT 3HAaHHUC OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKHUX U €CTCCTBCHHBIX HAYK, H606XOZ[I/IMLIX I peIICHUA
THUIIOBBIX 3a1a4 HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTHU

OIIK-1.2 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUILINH IS PEIIECHHs] TUIIOBBIX 3aJjad B COOTBETCTBUU C
HAINpPaBICHHOCTHIO IPO(ECCHOHATPHON AESTENbHOCTH

OIIK-5. Crioco6eH yqacTBOBaTh B IPOBECHUN SKCIIEPUMEHTATBHBIX HCCIEA0BAHIHA B IPOPECCHOHALHON IS TETLHOCTH;

OIIK-5.1 3HaeT coBpeMEHHBIE METOABI FKCIICPHMEHTAIBHBIX HCCICAOBAHNUIT B IPO(HECCHOHATBHON AEATENEHOCTH

OIIK-5.2 TTox pyKOBOJICTBOM CIICIMAIIUCTA YIACTBYET B IPOBEICHUH YKCIICPHMEHTAIBHBIX UCCIIEIOBAHUIX B IPO(ECCHOHATIBHOM

JACATCIIbHOCTHU

B pe3yJabTaTe 0CBOCHUS TUCHUILINHDBI oﬁy'lamumﬁca JOJIKCH

31 | 3HaTh:




3.1.1 | - TeopeTUyecKre OCHOBBI XUMHH, IEPUOANYECKUI 3aKOH U €ro MCI0JIb30BAHUE B IIPEJCKa3aHUU CBOMCTB 3JIEMEHTOB U

METOIbI OOPHOBI C KOPPO3UEH.

COC,D,I/IH@HHPI, BHUJIbI XUMHYECKOM CBSI3H B Ppas3iiMIHbIX TUIIAX COCLLHHGHMIZ; MCTOAbI OITUCAaHUSA XUMHYCCKUX paBHOBCCI/Iﬁ B
pacTBOpPaAX JCKTPOJIUTOB, METOAbI OTMCAHNA KHHECTHUKH XUMUYCCKUX peaKum“I, IMPOLECCHI JICKTPOJIN3a, KOPPO3UH U

3.2 | YmeTh:

3.2.1 | - oCyIIeCTBIATH MOCTAHOBKY M PEIICHNUE 3a]1a4 C HCIIOJIh30BAHUE 3HAHUH IT0 XMMHUH B 00J1aCTH MPOdHecCHoHaIbHON

JCATCIIBHOCTH.

3.3 | UmeTh HaBBbIKM ¥ (MJ1H) ONBIT JESITETbHOCTHU:

3.3.1 | - BEITOJTHEHHS >JIEMEHTaPHBIX Ta00PATOPHBIX (GH3UKO-XUMHIECKHUX HCCIIEIOBAaHIN B 001aCTH PO(hECCHOHATBHON

JCATCIIBHOCTH.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHATUSA/ Kypce HHH pakT. | moar.
Pazgen 1. Beenenne. CtpoeHnne BeliecTsa
IIpeamer u 3HaUEHUE XUMHUU B Pa3BUTUI 1 1 YK-1.1 VK- JI1.1 0 0 VYueOHas
TexHuKd. OCHOBHBIE MTOHATHS U 1.2 VYK-1.3 JI1.2J12.1 JIACKYCCHS
KOJINYECTBEHHBIE 3aKOHBI XUMHH /JIex/ OIIK-1.1 JI2.2713.1
OIlK-1.2
OIIK-5.1
OIIK-5.2
IIpeamer u 3HaYEHUE XUMUM B Pa3BUTUU 1 7 VYK-1.1 VK- J1.1 0 0 TecrtupoBanue
TeXHUKH. OCHOBHBIE IOHATHS U 1.2 VK-1.3 JI1.2J12.1
KOJIIYeCTBEHHBIE 3aKOHBI XuMuH /Cp/ OIIK-1.1 JI2.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenue atoma /JIex/ 1 1 YK-1.1 VK- JI1.1 0 0 VYuebHas
1.2 VK-1.3 JI1.2712.1 JIUCKYCCHS
OIIK-1.1 J12.2J13.1
OIlK-1.2
OIIK-5.1
OIIK-5.2
Crpoenne atoma /Cp/ 1 4 VYK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Iepuonuueckuii 3akon JI.W1. Menneneesa. 1 8 YK-1.1 VK- JI1.1 0 0 TecrupoBanue
Xummaeckas cBs3b /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIlK-1.2
OIIK-5.1
OIIK-5.2
Pa3znen 2. O01mue 3aK0HOMEPHOCTH
XHMHYECKHX IPOIEeCcCOB
DHepreTrKa XMMUYECKHX TporieccoB /JIex/ 1 2 YK-1.1 VK- JI1.1 2 0 VYuebHas
1.2 VK-1.3 JI1.2712.1 JICKYCCHS
OIIK-1.1 JI2.2713.1
OIlK-1.2
OIIK-5.1
OIIK-5.2
DHepreTrKa XMMUUECKHX mporieccos /J1ad/ 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc.
1.2 YK-1.3 JI1.2J12.1 Pabora B
OIIK-1.1 JI2.2J13.1 MalJIbIX
OIIK-1.2 TpymImax.
OIIK-5.1 Odopmenue
OIIK-5.2 OTyeTa 3aIuTa
nabopaTopHOit

paboTs




OHepreTuka XUMHIECKHX TporeccoB /Cp/ VYK-1.1 VK- J1.1 TecrtupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Xumunueckast kuHeTHka. CKOpocTh YK-1.1 VK- JI1.1 VYueOHas
XUMUYECKUX peaxuuii. Karanus. 1.2 VK-1.3 JI1.2712.1 JIUCKYCCHS
Xumudeckoe paBHoBecue /Jlex/ OIIK-1.1 JI2.2J13.1
OIlIK-1.2
OIIK-5.1
OIIK-5.2
Xumnueckas knHeTHKa. CKOpPOCTh YK-1.1 VK- J1.1 Ompoc.
XUMUYEeCKHUX peakiuii. Karamus. 1.2 VK-1.3 JI1.2J12.1 Pabora B
Xumudeckoe paBHOBecue /J1ab/ OIIK-1.1 JI2.2J13.1 MaJTbIX
OIIK-1.2 rpynmnax.
OIIK-5.1 Odopmiienue
OIIK-5.2 oTyera
M3aIITa
nabopaTopHOH
paboThI
Xumnueckast knHeTrka. CKOpoCTh YK-1.1 VK- JIT.1 TectupoBanue
XUMUYeCKHX peaxkuuil. Karanus. 1.2 VK-1.3 JI1.2712.1
Xumnueckoe paBHoBecue /Cp/ OIIK-1.1 J12.2J13.1
OIlK-1.2
OIIK-5.1
OIIK-5.2
Xummueckoe paBHoBecue /Cp/ YK-1.1 VK- J1.1 TecrupoBanue
1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
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 J12.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Teopust 31eKTPOIUTHYECKON YK-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 J12.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pa3znen 4. OkucanTebHO-
BOCCTAHOBHTEJbHbIE H
TEeKTPOXHMHYECKHE PO ECChHI
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE YK-1.1 VK- JI1.1 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




OKHUCITUTETBHO-BOCCTAHOBUTENLHBIE 1 4 VYK-1.1 VK- JI1.1 0 0 TectupoBanue

mporieccel /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
DIEKTPOXUMHUYECKHUE TIPOIECCHI. 1 6 YK-1.1 VK- JI1.1 0 0 TectupoBanue
Onexrponus /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIlIK-1.2
OIIK-5.1
OIIK-5.2
XuUMHUYeCKUe UCTOYHUKHU ToKa /Cp/ 1 9 VYK-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

Koppo3us u 3amura meramio /Cp/ 1 9 YK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 YK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1

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
aHaJM3 BellecTBa
Xumudeckast uACHTU(UKALIMS BEIIECTB. 1 6 YK-1.1 VK- JIT.1 0 0 TectupoBanue
HucTpymeHTansHbIe MeTo 6! aHau3a /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pazgen 7. Jk3amen
KonTpons /Ox3amen/ 1 9 VK-1.1 VK- J1.1 0 0 Ompoc.
1.2 VK-1.3 JI1.2J12.1 ITucemennas
OIIK-1.1 JI2.2J13.1 pabora.
OIIK-1.2 TectupoBanue.
OIIK-5.1
OIIK-5.2

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.2. IlpumepHBIii NepeyeHb BONPOCOB K IK3aMeHY

Yyebnbrit Momynb 1. Beenenune. CTpoeHue BelecTBa

1. OCHOBHBIC XMMUYECKUE MOHATHUS. Matepus M BEMIECTBO. ATOM, MOJICKYJIa, XHMUYECKUI dJIeMEeHT. BaleHTHOCTh 1
CTETIeHb OKHUCIICHUS 3JIeMeHTa. ATOMHAS U MOJIEKYJIIpHast Macchl. KommuecTBo BemecTsa — MOJIb.

2. ATOMHO-MOJICKYJIIpHAsl TEOPHs, 3aKOH COXPaHCHUs Macchl U SHepruu, [leproanveckuil 3aKoH, TEOPHsT XHUMUYECKOTO
CTpOEeHHU BelecTBa. 3aKOH ABOTapO U €ro CIIeACTBUA, ypaBHeHHEe MeHeneeBa-Kianeiipona.

3. DOpMYIHPOBKH CTEXHOMETPHUECKHX 3aKOHOB XUMHH: ITOCTOSHCTBA COCTABOB, YKBHBAJICHTOB. [IOHATHE XUMUYECKOTO
JKBHBAJICHTA dJICMEHTA U COCMHEeHHUs. MOJIsIpHas Macca SKBUBAJICHTA U MOJLIPHBIH 00bEM SKBHBAJICHTA.

4. O61mee npezcTaBieHre 00 aToMe. DIeMEHTapHbIC YaCTHIIBI aTOMa, AaTOMHOE SIIPO, U30TOIBI, H300apHl.

5. [MoBenenne snekTpoHa B aTome. KBaHTOBBIM XapakTep M3MEHEHHUH dHeprud. JIBONCTBEHHAs MPUPOJA dIICKTPOHA.

6. I'maBHOE M OpOUTAIEHOE KBAHTOBBIE YUCTa. MarHuTHOE KBaHTOBOE 4ncio. CIIMH 2JIEKTPOHA U CIMHOBOE KBaHTOBOE

yrcio. Cxema CTpOEHHMS JIEKTPOHHOI 000JIOYKH aTOMa 10 YeThIpeM KBaHTOBBIM unciaM. [Ipunuunn [Taymu.
7. OmnwcaHne HIIEKTPOHHON 000JIOYKH aToMa 3JIEKTPOHHBIME (HOPMYITaMH M 3JeKTpoHOrpadudeckuM MetonoM. [Ipasmio




T'ynna.

8. 3amnonHeHne 3NEeKTPOHAMU YHEPTETUUECKUX COCTOSHHI aToMa COITacHO MPHHIUITY MUHUMYyMa 3Hepruu. IIpasuna
Kneuxosckoro. ITopsiiok 3amnosHeHus 3JIeKTPOHAMU SHEPTeTUUECKUX YPOBHEN U IIOypPOBHEH.

9. $-, p-, d-, f-31eMeHTBI. DIEeKTPOHHAS CTPYKTYpa aTOMOB M MEPHOANYECKAsT CHCTEMa XUMHYECKHX AJIEMEHTOB.

10. [epuonuueckuii 3axoH . . MenneneeBa. CoBpeMeHHasi GOpMyaUpoBKa 3aKkoHa. [IpHuuHa NepHOJUYHOCTH W3MEHEHUS
CBOMCTB 2JIEMEHTOB U MX COETUHEHH.

11. CrIpyKTypa NEpUOJUYECKON CHCTEMBI 3J€MEHTOB. Ilepuoasl, rpynmsl, noarpynnsl. Ilepuoauyeckoe U3MEHEHUE CBOMCTB

XUMHUYECKHX JIEMEHTOB. Paiycsl aTOMOB M HOHOB. DHEPIusl HOHU3AIUU. DHEPTHS CPOACTBA K DJIEKTPOHY.
DNIEKTPOOTPULIATEIILHOCTb.

12. KuciioTHO-0CHOBHBIE I OKHCIIMTEIBHO-BOCCTAHOBHUTEILHBIE CBOMCTBA BelecTB. VM3MeHeHHe KHCIOTHO-OCHOBHBIX U
OKHCIUTEIHHO-BOCCTAHOBUTEILHEBIX CBOMCTB BEIIECTB B 3aBUCUMOCTH OT CTEIIEHH OKHCIIEHHS DJIEMEHTA, OT II0JI0KEHUS B Ta0IuIIe
JI. . MenpeneeBa.

13. Xummdeckasi CBS3b. YCIIOBHS ee 00pa3oBaHMs, IPHPOIA U ITAPAMETPHI CBS3H.

14. KoBanentHast xumudeckast cBsi3b. OTHOIIEKTPOHHBIN MeXaHH3M ee oOpazoBaHus. KpatHocTh cBsi3u. JJoOHOpHO-
aKIENTOPHBIN MEXaHU3M 00pa30BaHUS KOBAJICHTHOH CBS3H.

15. HachiiaeMocTs 1 HaIlpaBIEHHOCTh KOBAJICHTHOM CBSI3H. SP-, Sp2-, SP3-THOpHIU3aNUs SIEKTPOHHBIX 00JIAKOB U
MPOCTPaHCTBEHHAST KOHMHUTYPAIIIS MOJEKYII.

16. IlonspHas U HemoJIsIpHAas KOBAJEHTHAs CBA3b. JIUIOJIBHBIM MOMEHT CBSI3U U MOJEKYNbl. I'eoMeTpuueckas CTpyKTypa
MOJIEKYII.

17. VoHHas cBs3pb U ee cBoiicTBa. [IoHITHE 3JIEKTPOOTPUIIATEIBHOCTH. MeTaiinyecKkas CBsA3b, e 0COOCHHOCTH.

18. Bomopoanast cBs3b U ee BIMsSHHE Ha (U3NIECKUE M XUMHUECKHE CBOMCTBA MOJEKYI. MEXMOIIEKYIsIpHOE
B3aUMO/ICHCTBHE.

19. CtpoeHue U CBOMCTBA KOMIUIEKCHBIX COE€AMHEHHMH, UX YCTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBoitHBIE COMH.
YueOnsrit Momynb 2. O0mme 3aKOHOMEPHOCTH XUMHUYECKUX TPOIIECCOB

20. OCHOBHBIE TTOHATHA XUMUYECKOH TePMOAMHAMUKHN. BHYTpEHHSS SHEprus W SHTaIbNMs cucTeMbl. IlepBblil 3akoH
TEPMOANHAMUKH.

21. Ternossie 3 dexTsl xuMudecKknx peaknuii. Terrora (3HTANBINA) 00pa30BaHHMI XUMHYECKUX COCANHEHHH. 3aKOH
JlaBya3ne-Jlammaca. OCHOBHOM 3aKOH TePMOXHMHUH — 3aKOH ['ecca u CIeCTBUS U3 HETO.

22. OnTtponus. HanpaBneHne XUMUYECKHX MPOLECCOB B M30JIMPOBAHHBIX CHCTeMax. BTopoil 3ak0OH TepMOIMHAMUKY.
23. Oueprus ['m606ca. HanpagieHue u mpenes caMOnpoOU3BOIBHOTO TCUCHHS XUMHUYCCKHX PEaKIni.

24. CKOPOCTb TOMOI€HHBIX pEeaKLUi. 3aBUCUMOCTb CKOPOCTU OT KOHLEHTPALUU PEArHPYIOIUX BELIECTB. 3aKOH JEHCTBUS
Macc. KoHcTaHTa CKOpOCTH peaknuH.

25. 3aBHCHMOCTb CKOPOCTH PEaKLMU OT TEMIIEPATyphl M IPUPOBI pearnpyromux BemecTs. [Ipasuno Baur-T'odda.
26. CKOpOCTh TeTEPOTCHHBIX XUMHYECKHX peaknuii. X ocobeHHOCTH.

27. O6patumMble 1 HeoOpaTHMBIE peakiuu. XuMuueckoe paBHoBecue. KoHcTanTa paBHOBecus. CMellleHHe paBHOBECHS,
npuHuuin Jle [latense.

28. KonebarensHple peaknuu (mepuonndeckue peakimn). KoneOaHus KOHIEHTpAIM HEKOTOPBIX IIPOMEKYTOYHBIX

COEIMHEHUH U COOTBETCTBEHHO CKOPOCTEH peakiuil.
Yuebublit Moaynb 3. PacTBopbI

29. PactBopsl. Crioco6bI BeIpaXkeHHs KOHLEHTPALMU PacTBOPOB (IIPOLEHTHAS, MOJISIpHAs, HOPMaNbHasl, MOJISUIbHASL, THTD).
PactBopumocTs.

30. CBoiicTBa HCTHHHBIX pacTBOpOB. 3akoHbI Payns u Bant-T'odda.

31. PactBops! anmexTponuToB. Teopust AMEeKTPONUTHIECKON AUCCOLUALIUH.

32. CunbHble U crabble 31eKkTpoiuThl. CTeneHs aucconuanii. KoncranTa aucconnanuy. MaaopacTBOPHUMEIE SIEKTPOIHTHI.
IIpomssenenue pacrsopumoctu (I1P).

33. HNonooOmennsie peakimu. [IpaBuia HamucaHusl HOHHBIX YPaBHEHUH peaKIuil.

34. KucnoTsl, 0CHOBaHMS M COJIU C TOYKH 3PEHHs TEOPUH DIEKTPOIUTUUECKOH MHCCOLHALIH.

35. DneKTpoauTUYecKas: Aucconuanus Bojsl. MloHHOE Ipou3BeneHre BoAbl. Bon1opoaHbIi OKa3aTenb.

36. Knaccuduxarust qucnepcHbIX cHCTeM. MHUKpPOTeTepOTeHHBIC CHCTEMBI — CYCIICH3HMH, IMYNbCHHU, HEHBI, a3PO30JIH.

VueOHbIit MOIYIb 4. OKHCIUTENHHO-BOCCTAHOBHUTEIbHEIC
H SJICKTPOXUMHUYICCKUEC ITPOLCCChI

37. OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHp okucneHus. OKucnuTenb, BoccraHoBUuTenb. [Iponeccest
OKHCIICHUS] U BOCCTAHOBJICHHUSI.

38. Bo3HHKHOBEHHE JBOMHOIO 3JIEKTPUYECKOTO CJIOSl HA IPAHUIIE METaUI—BOJa, METANI—PacTBOp. DNEKTPOJHbIE
noreHnyansl. CTaHAapTHBIM BOAOPOAHBIN 3IEKTPO. Psll cTaHIapTHBIX JIEKTPOAHBIX IOTEHIMAN0B. Y paBHeHne HepHera.

39. Teopust ranbBaHUYECKHX JJIEMEHTOB. MeqHO-IIMHKOBBIN dneMeHT [anmansa Skobu. D/IC ranpBaHUUECKOTO DIIEMEHTA.
SIBneHus nonsipusanuy u genonspusanni. KoHIeHTpaluOHHbIH ranbBaHUYECKUN 2JIEMEHT.

40. CymHocTb 371eKkTponu3a. KaToaHele U aHOIHBIE IPOLECCH] IIPU 3JIEKTPOJIM3€ BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

41. OIEeKTPOaN3 paclaaBOB U PACTBOPOB AIEKTPOIUTOB. 3akoHbl Dapanes. Bexon mo Toky.

42. Kopposus meramnos. Knaccupukamust KOppo3HOHHBIX IporieccoB. CYIIHOCT XUMHUYECKOH U dIEKTPOXUMHUYECKOI
koppo3uu. PaKkTopsl, ONPEEIONNe CKOPOCTh KOPPO3HH. METO/IbI 3alIUThl METAIUIOB OT KOPPO3HH.

43. XuMudeckne UCTOYHUKH JIeKTpudeckoit saeprun (XNUDD). [puHImI AefcTBUS CBHHIIOBOTO KHCIOTHOTO
akkymynaTopa. [IpuHnun aefcTBUS IEN0YHOTO XKENEe3HO-HUKEIEBOI0 aKKYMYJIATOPA.

44. IMpuHuMn AefcTBUS *KeNne3HO-MapraHIeBOro rajnbBaHUYECKoro 3naemMeHTa (OnemeHT Jleknanmie). ToIUIMBHbBIE 27EMEHTHI.
ITpuHun gedcTBUS KUCIOPOIHOBOAOPOAHOIO TOITIMBHOIO JIEMEHTA.

45. Ilonarue o karanuse U KaTanuzaTopax. ' OMOreHHBII U IeTepOreHHbIN KaTanu3. MexaHu3M [eiCTBUS KaTaau3aTopa.

MHrn6uropsl.




YueOHbI MOAYIH 5. DIEMEHTH OPraHHYECKOH XUMUH

46. [Tonumeps! U OJIMroMepsl — OTIIMYHUE, MOJYICHHE C IMOMOIIBI0 PeaKIUN MOJIMMEPHU3AIMH U TIOJUKOH/ICHCAINH,
KIacCU(pUKAINs, CBOMCTBA, OTACIBHBIC TIPEICTABUTEIH.

YueOnblit Momynb 6. Xumudeckas UACHTH()UKAIIUS U aHATTN3 BEIECTBA

47. Mertaiel, UX pacnpoCTPaHEHHOCTh, MOJydeHHe, (pu3ndeckue U XUMHUUECKHe CBOMCTBA. XUMHMYECKUN aHAIHU3 —
KaueCTBEHHBIN aHAIN3 KATHOHOB METAJIIOB.

48. AHaTUTHYECKUI CHTHAT KaK 3aBICHMOCTB JOCTYITHBIX H3MEPEHHIO KOJIMYECTB BEMIECTB OT MX COCTaBa (Crocod
pErucTpanuy KOIMIeCTBEHHBIX XapaKTePUCTHK BEIECTRA).

49. duznko-xuMuuecKuil aHanu3: xpomarorpadus (OymaskHas, KOJIOHOYHAsI, TOHKOCIOWHAS, Ta30)KMKOCTHAS H IIP.);
ANEKTPOXMMUIECKHE METO B! aHANN3a (THTPUMETPHUIECKIH, KOHAYKTOMETPHIECKHH, MOTCHITHOMETPHYICCKHUIT).

50. Om3nyeckuii aHaIH3 (CIEKTPO(YOTOMETPHS U Ap.).

5.3. TemaTuka KypcOBBIX padoT (KypCOBBIX IPOEKTOB)

He mpexycMoTpeHO yaeOHBIM IITAHOM.

5.4. ®oHJ O1IEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIE€ro KOHTPOJIs

Bompocs! ni1st onpoca

1. 3akoH coxpaHeHHs MacChl (TPUBEIUTE IPUMEPHI).

2 3aKOH MMOCTOSTHCTBA COCTaBa (MIPUBEANTE TPUMEPHI).

3 3aKOH 3KBHUBAJICHTOB (IPUBEAUTE IPHMEPHI).

4 3aKOH KpaTHBIX OTHOLIEHUH (IPUBEANUTE MPUMEPHI).

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

6 3akoH ABorajpo. Hucno ABorazpo.

7 [Haiite onpeneneHust MOHATHS «XUMHU4YecKasi ¢popmynay. Kakue cBegeHUs] MOXKHO Y3HATh U3 XUMUYECKOH (OPMYIIHI.
8 UYro BBIpaXkaeT CTpYKTypHas ¢opmyna? s KaKoro arperaTHOrO COCTOSIHHUS BEIECTBAa OHa MPHUToIHA?

9. THITBI XUMHYECKUX peakui (IPUBEIUTE TIPUMEPHI).

10. Enunnner m3mepenust B MexxayHapoanoi cucreme CU (Macca, 00beM, MIIOTHOCTh, KOJMYECTBO BEUIECTBA, TEMIIEPATYypa,
JUIMHA, BPEMS, CHJIa JJIEKTPUIECKOTO TOKa, JaBIEHUE, CUIIA, SHEPTUS, MOIIHOCTb, KOTUYECTBO MIEKTPUUYECTBA).

11. DIeKTPOH, MPOTOH, HEUTPOH, SIPO aTOMa, KBAPKU U JICHTOHHI.

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

13. Mopenu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE UHMCIO (UTO OHO XapaKTEPH3YeT, KaKHe YUCIEHHBIE 3HAUECHUS MOXKET MPHUHUMATh, KAKUMU
OYKBEHHBIMH 1 YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

15. OpbuTansHOe KBAHTOBOE YMCIIO (YTO OHO XapaKTEpU3yeT, KaKhue YHCICHHBIC 3HAYECHHUS MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMH U YHCICHHBIMHU 3HAYCHUSMH 0003HAYACTCs, KAKOW (POPMYIION ONpenesnsieTcs).

16. MarauTHOe KBaHTOBOE YUCIIO (YTO OHO XapaKTEpU3YeT, KaKUe YHUCIECHHBbIE 3HAaYEHHs MOXKET MPUHHMMATh, KAKUMHU
OYKBEHHBIMU M YHCIICHHBIMH 3HAYCHUSIMH 0003HAYaETCsI, KAKOW (POPMYIION OTIpeensieTcs).

17. CruHOBOE KBaHTOBOE YHCIIO (YTO OHO XapaKTepHU3yeT, KaKHWe YHCICHHbIE 3HAUCHUS MOXET NMPUHHMATh, KAKUMH
OyKBEHHBIMH ¥ YNCICHHBIMH 3HaYECHNSIMU 0003HadaeTcs).

18. DnexTpoHHAs KOHOGHUTYpAus (IPUBEIUTE IIPHMEPHI).

19. IMpunnun IMaynu.

20. [IpaBuno XyHnaa.

21. IIpaBuia KieukoBckoro (mepBoe W BTOPOE).

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

23. Otxpsitue [.J1. MeHzneneeBbIM NEPHOANYECKOTO 3aKOHA M IIEPUOJMUYECKON CUCTEMSBI (CTapas U HOBast (OPMYITHPOBKH).
24, CTpyKTypa NMEepHOJUYECKON CHCTEMBI.

25. [leproandHOCTE CBOIMCTB aTOMOB 3JIEMEHTOB (aTOMHBIC paJyChl, SHEPTUs MOHMU3AINH, CPOJCTBO K SJIEKTPOHY,
3JIEKTPOOTPHUIATENEHOCTb.

26. 3HaueHue nepuoandeckoro 3akoHa .M. MenneneeBa u TEOpUU CTPOCHHUS aTOMa.

27. Kakwue Bompoch! pemaer XumMudeckass TepMoIMHaMuKa?

28. JlaiiTe XapaKTepUCTUKY OCHOBHBIM ITOHATHSM TEPMOAWHAMUKY: BHYTPEHHEH JHEPIWH, TEeIUIoTe, padoTe, SHTAIBIIHIH.
29. KakoBa cyTb mepBOro Hadana TEPMOAMHAMHUKH?

30. Yro Ha3bIBaeTCs TEIUIOBBIM 3(P(PEKTOM XUMHUUECKOH peakiyu. YeM oTinyaroTcsl ypaBHEHHS! XMMHUYECKUX PEaKUWi OT
TEPMOXHMUIECKUX.

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

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

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

34. Kak onpenenuts BO3MOXHOCTh CAMOIIPOM3BOIBHOTO MPOTEKAHUS XUMHUYECKIX PEaKIMi, UX HAIPaBIEHHOCTb U Mpeaen?
35. Omnpenenurts TEMIOTY CrOpaHMs 3TUIIEHA 10 PEaKIMu:

1. C2H4(r) + 302(2 )= 2C0O2(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 TemioTBOpHas CIIOCOOHOCTH ATOTO Tasa.

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

40. Paccunrare AG® 298 peakuuu

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




41. U OIPEAEINUTD, BbIIIE KAKOW TEMIEPaTypbl BO3MOKEH IIPSIMOM IIpoLecc.

42. He npousBoas Berurcnenuii, yctaHoButh AS°298 cnepyromux peakiuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHOBaHMM n300apHO-M30TEPMUUECKIX HMOTECHIMAIOB ONPEAENNTE, BOZMOXKHA JM PEaKnus CHHTE3a aMMHaKka B
CTaHJAPTHBIX YCIOBUSIX?

45. Ha ocnoBanuu 3HaveHuii A G° 298 odpasoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojicii HauboJyiee ycToiNunBa.
46. [Tpu B3ammopelicTBun *xene3a ¢ xiopom obpasyercst FeCl2 wim FeCl3? Jlokaxkute TepMOIMHAMUIECKH.

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

48. Bausier sin arperaTHO€ COCTOSTHHE IPOCTBIX U CJIOKHBIX BEILECTB HA BEJIMUMHY MX TEPMOAMHAMHUYECKUX XapaKTepPHUCTHUK:
AH®298, AG® 298, S°298. [IpuBenure npumepsl.

49. JlaiiTe ompeneneHne MOHATHIO MAaccoBast AOJIsI, IPOLEHTHas KoHIeHTpanus. [Ipuseaurte hopmyIsL.

50. Jaiite onpenenenue noHsATHIO 00beMHas nois. IlpuBenute Gopmymnsl.

51. [aiiTe onpenerneHne MOHATHIO MOJISIPHAS KOHICHTpAIHs (MOJSIPHOCTE). [IpuBenute GopMyIbL.

52. JlaiiTe ompeneneHne MOHATHIO SKBUBAJICHTHAS KOHIIGHTpanys (HOpManbHOCTE). [IpuBennte hopMyIHL.

53. JlaiiTe ompezneneHre MOHATHIO MOJSIIbHAS KOHIIEHTpanus (MOIAIbHOCTH). [IpuBeaure Gopmymst.

54. Jaiite ompezieneHne MOHATHIO TUTP pacTBopa. [Ipusennute Gopmysbl.

55. JaiiTe ompenerneHne MOHATHIO MOJBHAS IO PACTBOPEHHOTO BemiecTBa. [IpuBenute GopMyIbL.

56. JlaiiTe ompeneneHne MOHATHIO MONBHAs O pacTBopuTensd. [Ipusenure GopMyIsL.

57. Jaiite onpenenenue MOHATHIO IUNIOTHOCTH pacTtBopa. [IpuBeaure Gpopmybl.

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

59. B 400 mut BozpI OpocHiin Kycouek KapOuja KajblMs TP 3TOM BbLIETHIOCH 9,96 1 ra3a. Haiimute maccy
MOJTYYIMBIIETOCs 0CaJKa U OCTaBILICHCS BOJIBL.

60. Ckonbko rpamMmoB xiopuna sxenesa(Ill) mamo pactBoputh B 0,5 kr Boxsl ans npurotosienust 20% -ro pacrtsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mim) pactBopuim 100 11 razoo0paszHoro xiopoBogopoaa. Onpenenure w
HCI B pacTBOpE mocite 100aBIeHUS XIIOPOBOAOPOIA.

62. Paccunrare MonspHOCTE 40%-ro pacTBOpa XJIOPOBOJOPOAHON KUCIOTHI I.1,2 T/MIL

63. Paccunrate HOpManbHOCTE 40%-T0 pacTBOpa XJIOPOBOJOPOIHOW KHCIOTHI TI.1,2 T/MIL

64. Paccuanrare MomsuteHOCTE 40%-TO pacTBOpa XJIOPOBOIAOPOXHON KHUCIOTHI L. 1,2 T/MII.

65. PaccunrtaTth MOMBHYIO OO pacTBOpeHHOTO BemiecTBa 40%-ro pacTBOpa XJIOPOBOJOPOJHOHM KUCIOTHI Il 1,2 T/MiI.
66. Paccunrare MonpHyI0 momo pactBoputens 40%-ro pacTBopa XJIOPOBOJOPOJHOM KHCIOTHI IUL.1,2 T/MII.

67. [NepeunciuTe cBOICTBA MOJIEKYISIPHBIX pa30aBICHHBIX PaCTBOPOB.

68. B gem cymuocTs 3akoHa Payna?

69. [Touemy pacTBOpBI 3aMep3aoT Ipu OoJiee HU3KUX TEMIIEpaTypaX, a KUIT npu OoJiee BHICOKUX TeMIlepaTypax, yeM
YHUCThIE PACTBOPUTENU?

70. KakoB ¢m3udeckuif cMBICT KPHOCKOIIMIECKOH MOCTOSHHOM?

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

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

73. Kaxkue pacTBopuTeNny Ha3BIBAIOTCS JIEKTpoiuTamMu’? B ueMm mpuumHa WX OTKIOHEHHS OT 3akoHOB Payns u Baut-T'odda?
74. KakoB cMbICT M30TOHHYECKOTO K0d()(UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMAIMH dJIEKTPOIUTOB?

75. B gem cyrp 3akoHa pazbaBnenusi OcBanbaa?

76. B dem oTnnyme CHIBHBIX U CNAa0BIX 3JIEKTPOIUTOB?

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 TMIHLIUpPUHA?

80. OmnpenenuTts TeMIrepaTypy 3amep3aHus 5%-HOTro BOJHOTO PAacTBOpa XJIOpPHIA KaJbIHs, €CIH CTENEHb ero IMCCOIMAINN
paBHa 70%?

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

82. Boruucnuts ocmotnueckoe nasinenue 0,01M pactBopa K25S04 npu 18°C. Crenenp quccouuanuu cojiu B pactBope 87%.
83. JaiiTe onpeneneHue NOHATHIO TUAPOJIN3 COJie. TUNMYHBIE CIydyaud THUIPOJIH3a.

84. Koncranra rugponusa.

85. CrereHb THAPOIH3A.

86. T'uaponu3 conm 00pa3oBaHHOM caboi KUCIOTON M cribHBIM ocHoBaHueM: CH3COOK.

87. I'mnponus conmu 00pa3oBaHHOM caboH KUCIOTONW M CHIIBHBIM ocHOBaHHeM: Na2CO3.

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

89. I'uaponu3s conu 06pa3oBaHHOM ciaboi kucioTod u cnadbiM ocHoBanueM: CH3COONH4.

90. T'uaponu3 comu 0Opa3oBaHHOM CIabO KHCIOTON M CllaObIM ocHOBaHHeM: Al2S3.

91. T'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTON M ciabbiM ocHoBaHueM: NH4CI.

92. I'uaponu3 comm 0Opa3o0BaHHON CHIIBHOW KUCIIOTOW W ciaObiM ocHoBaHueM: CuCl2.

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

94. I'mpponus comu 00pa3oBaHHON CHIBHOW KHCIOTOH M ciabbiM ocHOBaHMEeM: CuSO4.

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

96. I'uaponu3s conu 00pa3oBaHHOMN CHIIBHON KHCIOTOW M CHIIbHBIM OocHOBaHWeM: Na2SO4.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKUCIEeHUs. IIpuBenure a30TconepKalue COCAUHEHHS CO BCEMU BO3MOXKHBIMU
CTEIEHSIMH OKUCIICHUS a30Ta.

98. [IpuBeauTe npaBuiia Ui BBIYMCICHUS CTEIEHU OKHMCJIECHUS DJ€MEHTa B COEAMHEHUH (TIPUBEIUTE IPUMEPHI).

99. JlaiiTe ompeneneHne MOHATHIM OKUCIHTEIBHO-BOCCTaHOBUTENbHBIE peakinn (OBP), okucieHne U BoccTaHOBIECHHE

(mpuBeANTE IPHMEPHI).
100. Krnaccuduxanuust OKMCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUil (MEKMOJEKYISIPHBIE M BHYTPUMOJIEKYISAPHBIE, pEaKIUu




CaMOOKHUCIICHHSI-CAMOBOCCTAHOBIICHUS (IUCIPONIOPIHOHNpOBaHus)). [IpuBeauTe mpuMepsl.

101. Okucnurend (MPUBEAUTE MTPUMEPHI).

102. BoccranoButenu (MpUBEAUTE MPUMEPHI).

103. BemectBa, o6nanaroniie OKACIHTEIFHO-BOCCTAHOBUTEIBHON TBOMCTBEHHOCTBIO (IPUBEINUTE IIPUMEPSI).

104. Cocrapnenue ypaBHeHuii OBP u paccranoBka Kod(pHUIHEHTOB METOIOM JIEKTPOHHOTO OanaHca (MIPUBEAUTE MPUMEPHI).
105. Cocrapnenne ypaBHenuit OBP u paccTraHoBKa KO3(PGHUIMEHTOB HOHHO-3JICKTPOHHBIM METOJIOM (METOJIOM TOTYpPEaKIInii)
(mpuBeANTE IPHIMEPHI).

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

107. Uro Takoe 31eKTponpoBoAHOCTH? IIpOBOAHUKY MEPBOTO U BTOPOIO poJa.

108. Kak BO3HHKaeT ckadok MOTEHIMAlIa Ha TPaHMIC METAINT-3JeKTpouT? [IoHATHE HOPMAIBHOTO 3JEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHera.

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

110. lanpBaHnyeckuii 3aeMeHT SIKoOu-J{aHusis.

111. OJ1C ranpBaHnYecKoro sjieMeHTa. YpaBHeHue HepHcra.

112. Uro mpezncraiseT co00i HOpMabHBIA BOAOPOIHBIA dJIEKTPO?

113. ['abBaHUYECKUI 3JEMEHT COCTOMT M3 KOOATBTOBOTO 3JIEKTpo/a, morpyxkeHHoro B 0,1M pactBop HuTpaTa kobansra (II),

¥ HUKEJIEBOTO 3JIEKTPO/Ia, IOTPY)KEHHOTO B pacTBop HUTpaTa HUKens (II). KakoBa momkHa OBITE KOHIIEHTPALUS COJH HHUKEIS,
9TOOBI AJIEKTPOABIIKYIAs CHJIA TAKOTO 3JIEMEHTa OBUIA paBHA HYIIO?

114. CocraBbTe cxeMy raabBaHuyeckoro snemeHta u3 nap Ni/Ni2+ u Cu/Cu2+. YkaxuTe HamnpaBieHHe TOKa BO BHYTpEHHEH
Y BHEUIHEH LiensX.

115. BeraucnuTe noreHnman npu temmnepatrype 25°C MarHueBoro 3iekTpoaa, norpyxkennoro B 0,01 M pactBop cynbdara
Marsus.

116. Beruncnute 3/IC ranpBaHUYECKOTO AJIEMEHTa, COCTABIEHHOIO U3 2JIEKTPOJOB: METAJUINUECKOrO KaJMHUs, TOMEHIEHHOTO
B 0,01 M pactBop cynsdara KaaMus, 1 METAJUTHYECKOTO KaIMHs, IOMEIIEHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kaxkne ObIBaloT akKyMymnaTOpH M Kak OHHM paboTaror?

118. Uro Takoe KOppo3usi METAJIOB, U KaKOBBI METOJbI OOpHOBI ¢ HEU?

119. Kakas xoppo3sust Ha3biBaeTcst xumuueckoit? [Ipusectu npumepsl.

120. Kakast xoppo3ust Ha3bIBaeTcs a1eKTpoxumuueckoii? Ilpusectu npumepst.

121. IMouemy >xene30 MpH CONPUKOCHOBEHHH C OJIOBOM OKHCISIETCS ObICTpee, YeM YHCTOE JKene30?

122. B pactBop xopuaa HaTpus MOMEIEHa IUIACTUHKA U3 JKeJe3a U JKele3Has IUIaCTUHKA, CHasHHas ¢ MeJblo. B kakom
ciydae Koppo3us rpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

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

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

125. Kak npoTekaeT npouecc KOppo3uu Keje3a, MOKPBITOTO CJI0EM HHUKENS, B KUCIOW U LIEIOYHOU Cpele, €ClU LeJI0CTHOCTD
clost HapyiieHa?

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

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

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

129. IepeuncnuTe BakHEHIINE METOJBI 3ALIUTHl METAIUIOB OT KOPPO3HH.

130. IToueMy XMUMHUYECKH YHCTOE JKeJIe30 SABIsIETCs 0ojiee KOPPO3HOHHOYCTOHYMBBIM 10 CPaBHEHHIO C TEXHHYECKUM?

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

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JIUTEpaTypa

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

JIT.1 | Kuszes . A., Heopranuyeckas XAMus: yIeOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.

JI1.2 |Komaes A. T, Broxumus cenbCKoX039HCTBeHHON IPOAYKIHH: yIeOHOE CIIb6.: Jlans, 2023 | DnexTpoH
Hmurpenko C. H., nocobue HBIN
XKono6osa U. C. pecypc

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

JI2.1 |I'pangdepr U. U. OpraHuveckast XUMUs: Y4eOHHK M.: lIpoda, 2002 67

JI2.2 | Xomuenko I'. II., Heopranuyeckas XAMHs: yIeOHUK 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-METOAnIECKOe TocoOre Yebokcapsr: 0
Karokosa O. B., ®I'OY BO
Katokos 4. C. Uysarnickas

I'CXA, 2018

6.3.1 IlepevyeHsb MpOrpaMMHOro 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 Ilepeuenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OuOIMOTEUHAs CHCTeMa H3aTensCcTBa «Jlarby. IloHOTEKCTOBAs AIeKTPOHHAs OMOIHOTEKA.
VHnuBHIyanbHBIN HEOTpaHHYCHHBIH IOCTYN Yepe3 (PUKCHPOBaHHBIN BHeIIHUA [P anpec akaneMuu HeOorpaHHYCHHOMY
KOJIMYECTBY MOJT30BATENEH U3 JTF000W TOYKH, B KOTOPOH UMeeTcs AOCTyI K cetr aTepHeT.http://e.lanbook.com

6.3.2.2 | DnektpoHHas 6ubnmoreka Texuuueckoro BY3a (OBC «KoHcynbTaHT cTyaeHTay). [IoJTHOTeKCTOBas 3JEKTPOHHAS
6nbmmoTexa. VHINBUIYaTBHBIM HEOTPAaHWIEHHBIN TOCTYI Yepe3 GUKCHpOBaHHEBIN BHeHUH [P anpec akagemun
HEOTPaHIMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcs TOCTYI K ceTH VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.3 | Dnexrponnas Gubmmoreunas cucrema « 35C FOPAUT www.biblio-online.ru». ITonHOTEKCTOBAS 3MEKTPOHHAS
oubnmotexa. IHAMBUYa IbHBIH HEOrPAaHHMYCHHBIN JOCTYI Yyepe3 PUKCHPOBaHHbBIM BHeIIHU# [P ampec akagemMun
HEOTpaHMYEHHOMY KOJIYECTBY IT0JIb30BaTeIel U3 JII000H TOUKHM, B KOTOPOIT HMeeTcs TOCTYI K ceTH VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.4 | DnextpoHHbIH nepuoaudeckuii cipaBodHUK «Crucrema [APAHT». [TomHOTEKCTOBBIH, 00HOBIsIEMBI. JloCTy 11O
JIOKAJILHOM CETH aKaJeMUU

6.3.2.5 | HanmoHnansHas 31eKTpoHHas 6nbinoTeka. JlocTyn mocpenacTBOM HcIonbp30Banus ceTr «MHTepHeT» Ha 32 TepMuHama
noctyma. https:/H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI (MOAY JIS)

Aynuropus Bug pa6ot Haznauenue OCHAIIEHHOCTb
YuebHast aymuTOpus CTOJBI, CTYIBS yICHHIECKHE, JEMOHCTPAIIOHHOE 000PYIOBaHNE
(mpoexrop ACER (1 wmt.), nudposas uaTepakTuBHast gocka (1 mir.),
322 Tlex niepcoHabHbI kommbioTep ACER (1 1mT.) 1 y4eOHO-HATTIAAHbIC
ocoous
Y4ebHast aynuTOpus [xad co crennanu3upoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,

MUTIETKY, IITATUBBI, MEPHBIE CTAKAHbI, XAMUYECKUE PEaKTUBHI) (1
mrt.), mKad BeITsHKHOH (1 1T.), Tabnuna «PacTBOPUMOCTH KUCIOT U
427 JIa6 ocHoBanui» (1 mt.), Tabimna «Ileproamueckas cucrema
MenneneeBay (1 mr.), gocka knaccHas (1 mr.), cTonbl 1a60paTOpHBIE
(5 wr.), TaGyperku (19 mr.), cron npenogasatens (1 mwr.), pakoBUHA
(1 mrt.), cryn /m (1 mmT.)

ITomemmenue ans Crousl (28 mmT.), cTynbs (48 mrt.), mKad 1 CTeIUIaXH ¢ JINTEPaTypo,
CaMOCTOATENBHON PaOOTHl | KOMIBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO ITOIKITIOUCHHUS K CETH
1-204 cp "NuTepHeTr" U oOecreyeHneM JOCTYNa B JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENbHYIO Cpey OpraHu3annu(4 mr.).
IMomemnienne s KoMrprotrepHas TeXHHKA ¢ BO3MOXKHOCTBIO ITOIKITFOUCHHUS K CETH
1-401 CP caMocToATeNbHOM paboTel | "MHTepHeT" U oOecrieueHneM T0CTyIa B AIICKTPOHHYIO

“HPOPMAIIMOHHO-00Pa30BaTENbHYIO CPEAY OpraHu3aluu (HOYTOYKH,
TIepCOHAIbHBIE KOMITBIOTEPHI) (4 1IT.)

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

Cnenudukoii 3a09HO# GopMbl 00ydeHHs SIBISETCS Mpeobiiaiaroliee KOJIMYECTBO YaCOB CAMOCTOSATENBHOM PaOOoTHI 110 CPaBHEHHIO C
AyITUTOPHBIMH 3aHATHSAMH, TOTOMY METOJIMKA H3YIEeHHS Kypca IpeycMaTpuBaeT Hapsay ¢ JEKIHSIMH U J1a00paTOPHBIMU
3aHATHAMHE, OPTAHU3ALNI0 CAMOCTOSTEIBHON pabOTHI CTyACHTOB, IIPOBEICHNE KOHCYIBTAINH, TEKYIIETro U IPOMEXYTOUYHOTO (HopM
KOHTPOJIS.

CTyIeHTHI, H3ydaroue JUCIUTUTHHY « XUMHUD, TOJDKHBI 001a1aTh HAaBBIKAMH pAaOOTHI ¢ y9eOHO! TUTEpaTypoil U IpyruMu
MH()OPMANMOHHBIMY HCTOYHUKAMH, B TOM YHCIIE, HHTCPHET-CaliTaMH, a TAKXKe BIIaJIeTh OCHOBHBIMU METOAAaMH, TEXHUKOH U
TexHoJoruei coopa u 06paboTKH HHPOPMALIHY.

CamocrosiTenbHas padoTa CTYAEHTOB 3a09HOM (hOopMBI 00ydeHHs! JOJDKHA HAYMHATBCS ¢ 03HAKOMIICHUS C paboueli mporpaMmoit
JVCIIUIUIAHEI, B KOTOPOI epedrCIIeHbl OCHOBHAS M JIOTIOJHATEIbHAS JTUTEpaTypa, yaeOHO-MEeTOANIECKHE 3aJaHNsT HEOOX0ANMEBIC
JUISL M3y9EHHS AUCIUTUIHHBL M pa0OTHI Ha Ta00PaTOPHBIX 3aHATHSAX.

[penogaBaTens B npoliecce ayAUTOPHBIX 3aHATHIT OCBEIIAET OCHOBHbIE KIIFOUEBbIC TEMBI JUCIUILIMHBI U 00pallaeT BHUMaHHe
CTYACHTOB Ha TO, YTO OHU JIOJDKHBI BCIIOMHUTD M3 PaHee TIOJTyIeHHBIX 3HaHUH. VI3ydeHne kaXmoil TeMBI clieyeT HauuHaTh ¢
BHIMATEIBHOTO 03HAKOMIICHUS ¢ HA00pOM BOIpocoB. OHM OPHEHTHPYIOT CTYAEHTA, TOKA3bIBAIOT, YTO OH JOJDKEH 3HATH 10 JaHHOI
Teme. CiemyeT UMeTh B BUIY, YTO YIEOHUK WK ydeOHOE TOCOOHe NMEET CBOIO JIOTHKY IIOCTPOECHUS: OJJHH aBTOPHI O0JIee IHPOKO,

a gpyrue Gosee y3KO pacCMaTPHBAIOT Ty WM HHYIO Ipobiemy. I1py usydenny moboi TeMbl pabodeil IporpaMMBbl ClleyeT
MIOCTOSTHHO OTMeYaTh, KaKne BOTIPOCHI (I[yCTh B WHOM JIOTHYECKOH MOCIIeIOBAaTEIFHOCTH) PACCMOTPEHEI B TAHHOW TJIaBe yaeOHMKa,
y4eOHOTO oco0usl, a Kakue OImymieHsl. [1o 3aBepiieHny paboTh! HaJl yIeOHHUKOM JOJDKHA OBITh ICHOCTh B TOM, KaKUE TEMBI,
BOIIPOCHI ITPOIPaMMBI YU4EOHOTO Kypca BBl Y)KE M3yUHIIM, 8 KAKUE MPEACTOUT U3YIHTh TI0 JPYTUM UCTOUHHKaM. B cimydae
BO3HHUKIINX 3aTPyIHCHUH B IOHUMaHAHU y4eOHOTO MaTepHaa ciaeayeT OOpaTHTHCS K IPYrMM UCTOYHUKAM, TIe H3JI0KSHHE MOXKET




OKa3aThcs 00Jiee TOCTYITHBIM.

IToHnMaHMe U yCBOEGHHE COJIEp KaHHs Kypca HEBO3MOXKHO 0€3 YETKOTO 3HaHMsI OCHOBHBIX TEPMUHOB U MOHSATUI, HCIOTb3yeMbIX B
JTAHHOM TUCLIUIUIMHE [0 KaX10M KOHKPETHOH TeMe. J{J1sl 3TOro CTyAEHT JOJKEH UCIIONIb30BaTh OIPEIEIEHNS HOBBIX TEPMUHOB,
KOTOPBIC JABATHCH Ha JICKIIH, a TAKXKE B PEKOMEH/IOBAHHBIX yIeOHBIX M HH(OPMAIIMOHHEIX MaTepHaIax.

[Ipu u3ydeHNN TUCHUIIIUHBI « XUMHUSD) CIETYeT YCBOUTS!

1. TeopeTnyeckre OCHOBBI XUMHH.

2. I[IpuHIUIBI X METOJIbl XMMHUYECKOTO aHAIN3A.

3. IIpHHIMIBI © METOIBI XUMHUECKOTO KOIMYECTBEHHOTO aHAIN3a (TPaBUMETPHSI U TUTPUMETPHS).

4. Teopernueckre OCHOBBI (PU3MKO-XMMHYECKNX (MHCTPYMEHTAJIBHBIX) METOJIOB aHAIM3a, UX IPUMECHEHHE JUISl OTIPEACIICHUS
Ka4eCTBEHHOTO M KOJIMIECTBEHHOTO COCTaBa aHATM3UPYEeMbIX 0OBEKTOB.

CoBpeMeHHBIE CPEICTBA CBA3U MO3BOJIAIOT CTPOUTH B3aMMOOTHOIICHUS C IIPEIOAaBaTeNIeM U BO BPEMsI CAMOCTOSITEIILHOM paboTHI ¢
MOMOIIBIO HUHTEPHET-BUIE0-CBSI3H, @ HE TOJIBKO BO BPeMsI ayIUTOPHBIX 3aHATHI U KOHCYNbTanui. {1 MpoJyKTUBHOTO OOIEHUS
CTYJICHTY HEOOXOJMMO BIIaJICTh HABBIKAMH JIOTHYHOTO, TIOCIIEI0BATENBHOTO M IIOHATHOTO U3JI0XKEHUS CBOETO BOIIPOCA.
JXenatenbHo, 4TOOBI CTYEHT 3apaHee HAINCAN 3JIEKTPOHHOE ITICHMO, B KOTOPOM IIEPEUHCITII HHTEPECYIOMINE ETO BOIIPOCH! HITN
BOIIPOCHI, H3y4EeHHE KOTOPHIX MPEACTABIACTCS eMy 3aTPYIHUTEIBHBIM. DTO JACT BO3MOKHOCTB MPENOaBaTEII0 ONEPATUBHO
OTBETUTH CTYAEHTY 110 UHTEPHET-CBA3U U 00JIEe KAUECTBEHHO MOJTOTOBUTHCS K MOCIEAYIOMIUM 3aHATHSAM.

IToHBIN KOHCIIEKT JISKINH 1 3aJaHUH VI CAMOCTOSTEIFHOM paboTHl CTYICHTOB, IPYyrie HeOOXOANMBIE METOIMUCCKUE
PEKOMEHIalUY pa3MelleHbl B ceTd HTepHeT.

Heo6xoauMo 0TMETHTB, UTO CAMOCTOSATENbHAs paboTa ¢ TUTEpaTypoil U HHTEPHET-UCTOYHUKAMH HE TOJBKO MOJIE3Ha KaK CPeICTBO
GoJtee rITyOOKOTO M3y4eHUs JTI000H IUCIUIIINHEL, HO U SIBIISIETCS HEOTHEMIIEMOH 4acTbio Oymymieli npogdeccnoHanbHOR
JIeATeIIbHOCTH BBIITYCKHIKA OaKanaBpuara.

IIPUJIOXEHUA




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



