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BusupoBanue PII/I 1151 ucno/iHeHUs1 B 04e€pPeTHOM Y4eGHOM IOy

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroauenus B 2020-2021 yueOHOM roay Ha 3acegaHuu Kadeapol

XI/lMl/lﬂ, TEXHOJOIrusdA oﬁopyszal-me XUMHUYECCKHUX IPOU3BOACTB

I[Ipotokomor 2020r. Ne
3aB. kadenpoii 1.X.H., npodeccop kapenpsr BXTO Byros I'.M.

Buzuposanue PII/| 1Jis1 HCNOJIHEHUS B 04epeIHOM Y41eOHOM roay
Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu Kadeapol

Xl/lMl/lfl, TEXHOJIOTUdA U oﬁopynonalme XUMHUYECKUX ITPOU3BOACTB

IIporokomor 2021r. Ne
3as. xadenpoit 1.x.H., mpodeccop xadenpst BXTO Byros I'.M.

Buzuposanue PII/] 1y ncnoiHeHHs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucroauenus B 2022-2023 yueOHOM roay Ha 3acegaHuu Kadeapol
XuMusl, TEXHOJOTHs H 000PyT10BaHUE XUMHYECKHX MPOU3BOICTB

IIpotokom ot 2022r. Ne
3aB. xaenpoit 1.x.H., mpodeccop kadenpst BXTO Byros I'.M.

Buzuposanue PII/] 1y ncnosiHeHUs1 B 04epeHOM y4eOHOM roay
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucroauenus B 2023-2024 yueOHOM roay Ha 3acegaHuu Kadeapol

Xl/lMl/lﬂ, TEXHOJIOTUdA " oﬁopyuosa}me XUMHYECKUX ITPOU3BOACTB

IIpoTokomor 2023r. Ne
3as. xaenpoit 1.x.H., mpodeccop kapenpst BXTO Byros I'.M.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

W3yyeHne TeopeTHUECKUX OCHOB XMMUH, 3aKOHOMEPHOCTE! BaKHEUIINX MIPOLECCOB B XMMUYECKUX CUCTEMAX U METOI0B
UX UCCIEA0BAHNUM; TONydeHe 3HAHUH, HeOOXOUMBIX AT MpodeccroHanbHOIl MOATOTOBKY; (POPMHUPOBAHUE LIEIOCTHOTO
€CTECTBEHHOHAYYHOT'O MHPOBO33PEHNS; TBOPUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH KPUTHUYECKH aHAIU3UPOBATH OOBEKTHI U
IIPOIIECCHI; Pa3BUTHE HABBIKOB MPOBEACHHS SKCIICPUMEHTa M PA0OTHI ¢ XUMHIECKUM 000pYIOBaHHEM IPH BBITOTHEHUN
Pa3IUYHbIX UCCIEIOBAHUN.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazoen) OOIT: b1.0
2.1 | TpeboBaHus K NpeIBAPUTEILHON MOATOTOBKE 00y4aI01erocs:
2.1.1 | Maremaruka
2.1.2 | ®uzuka
2.2 | JMCIMIIMHBI U NPAKTUKH, 1/ KOTOPBIX 0CBOCHME JAHHOI TUCHUILIHHBI (MO1Y/15) He00X0AMMO KaK
npeauiecTByoee:
2.2.1 | ®usndeckas XUMUS CUIMKATOB
2.2.2 | XuMus moauMepoB
2.2.3 | ®u3KKO-XUMHUYECKHE METOBI aHAJIN3a MATEpPUAIOB

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIHUIIJIMHBI

(MOZY.JIA)

OIIK-1.1

: BoisiBiieHUe U K1accuukanusa GuU3nYecKHX U XMMUYECKHUX NPOLECCOB, IPOTEKAIOLIUX HA 00beKTe

npogdeccHoHATBbHOI 1eSITeJIbHOCTH

3HaTh:

YMmerb:

Baagers:

OIIK-1.3

: Onpeuenemle XapaKTEePUCTUK XUMHUYECKOI'0 Impouecca (ﬂB.]'IeHHﬂ), XapaKTEPHOro AJist 00bEKTOB

HpO(l)eCCPIOHaJ]bHOfI AEATEJIbHOCTH, HA OCHOBE IKCIICPUMEHTAJTBbHBIX MCCJIeI0OBAHUM

3HaTh:

YMmerb:

Baagers:

OIIK-1.5

: BblﬁOp 0a30BBIX (l)I/Bl/l‘-leCKl/IX U XUMHUYECKHUX 3aKOHOB Ui pelieHus1 3a1a4 HpO(l)eCCl/IOHaJILHOﬁ ACATCJIBHOCTH

3HaTh:

YMmerb:

Baaners:

B pe3yjibTaTe 0OCBOCHUA TUCHUIIJINHBI oﬁyqaloumﬁcﬂ JOJKECH
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3HaTb:

3.1.1

TEOPHIO CTPOCHHUS BEIIECTBA; MIEPUOIUICCKYIO CHCTEMY IEMEHTOB; XUMHIECKHE CHCTEMBL: PaCTBOPHI, THCIICPCHEIC
CHCTEMBI, YIEKTPOXUMHUYECKUE CUCTEMBI;HEPTeTHKY U KHHETUKY XMMUYECKHIX PEAKI[Ii, METOABI PEryIHPOBaHUSI
CKOPOCTH PEaKLi, KaTalnnu3aTopbl U KaTAINTHYECKHUE CHCTEMbI, XHMUYECKOe U (pa30BOe paBHOBECHE, KOJIEOAaTEIbHBIC
PEaKIMU;0CHOBHBIE HPHHIMIIBI PALIMOHATIBHOTO U OE€301aCHOTO MCIOJIb30BAHMS IIPUPOTHEIX PECYPCOB, SHEPTUH U
MAaTepHaoB; KOPPO3HIO METAIIOB H METO/IOB 3aIIUTHI OT HEE;

3.1.2

OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKITNU U OCHOBBI DJICKTPOXUMUH

3.2

YMmerhb:

3.2.1

MOJIb30BATHCS XUMUUECKUMH IPUOOPaMHU U PeaKTUBAMHU € COOIIOAEHUEM TEXHUKN 0€30MacHOCTH; BBITIONHATE pacuyeThl Ha
OCHOBAaHMU XMMHUYECKUX PEAKLUHI U IIEKTPOXUMHUYECKUX NTPEBPALLEHHH; BBIIIOIHATE PACYETHI HA OCHOBAHUM XMMHYECKHUX
peakuuii ¥ 3NEKTPOXUMHUECKHUX MPEBpallleHUi; 0JIb30BaThCS CIPABOUYHUKAMHU U IPYroil XUMHUYECKOU JIUTEPaTypOi;
OCYIIECTBIIATh IOCTAHOBKY M pEIICHUE 3a/]1a4 C UCMOIb30BaHUEM 3HAHUN IO XMMHUH; UHTEPIPETUPOBATh
9KCIEPUMEHTANbHBIE JaHHBIE HA OCHOBE XUMHUYECKUX 3aKOHOB; IPUMEHATH NPUHLIUIIBI 00ECTIEYeHUS IKOIOTUIECKOI
0€30MMacHOCTH NP PEIICHUH IPAKTHYECKUX 3a/1a4.
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Baagernb:

3.3.1

aBBIKaMU paboThI ¢ yueOHOH U yueOHO-METOIMUECKOM IMTepaTypoil; HABBIKAMU YIOTPeOICHUS XUMUYECKON CUMBOIMKH
JUTSL BRIPKCHUS KOJIMIECTBEHHBIX M KaUeCTBEHHBIX OTHOIIEHUH OOBEKTOB; HABBIKAMH ITOCTPOCHHS TPa(UKOB (DYHKIIHIH;
HaBBIKAMH HCIOJIB30BAaHNS Ipa(uKoB, TAOIHI IPH PEIICHUH 3a/1a9 U IPOBEICHUH aHATHN3a HAHJACHHOTO PEIICHHS

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJINHBI (MOJAYJIS)

Kon

3aHATHUSA 3aHATUs/ Kypc 107078 PaKT.

HaumenoBanue pazaenos u tem /Bug | Cemectp / | Hacos | Komneren- | Jlureparypa | MuTpe | Ilpumeuanue




Paznen 1. Ctpoenne aToma.
Ilepuoguyecknii 3aK0H U
NnepuoNYecKas cCucTeMa 3JIeMeHTOB
JA.N.MenaeneeBa. Xumnueckasi CBfI3b U
CTpOeHHe BelecTBa.

1.1 IInanerapuas monens aroma Pesepdopra. 1 JI1.4
CocTtaB aTOMHBIX siiep. M30Tomnsl. JI1.3J12.4
Ipunnun [Naynu, npasuno Xynna, J12.3
npaBuia KneukoBckoro. KBanrossie JI2.1J13.8
YHUCIIa: TJIaBHOE, OpOUTANIBHOE, 2192
MarHuTHOE W CITMHOBOE. DIICKTPOHHAS
KOH(UTypaIus aTOMOB B IEPUOJIUECKAs
cucTteMa. DJIEKTPOHHBIE U AIEKTPOHHO-

CTpyKTypHBIe hopMyibl. CTpyKTypa
TIEPUOJNYECKON CUCTEMbl. XUMUYECKas
cBs13b. Hemomsipuas u nossipHast
KOBaJIeHTHas CBs3U. VIoHHas CBs3b U e€
cBoiicTBa. CTpyKTypa 1 CBOMCTBa
HOHHBIX coeiMHEeHUH. BooponHas cBs3b
U e€ BIMSHUE Ha arperaTHOe COCTOSIHNE
BellecTB. MeTaimyeckas CBsA3b U €€
cBoiictBa. /Jlex/

1.2 Crpoenne atoma. XUMHYECKast CBA3b. 100 JI1.4
PasnoyposHeBbie 3ananus /Cp/ J1.3]712.4

JI2.3J13.8
J3.4
3132
Pasgen 2. OcHOBHEIE IOHATHSA U
3aKOHbI XMMUH. OCHOBHBIE
3aKOHOMEPHOCTH XUMHYECKUX
peakumii.

2.1 OmnpeneneHue XUMHUHU KaK HAyKH. 1 1.4
OCHOBHBIE 3aKOHBI XMMHH: COXPAaHCHHSI U JI1.3J12.1J13.
NIpEBpaILEHUS MaTEPUU U SHEPIUH; 9JI13.4J13.2
CTEXMOMETPUU; TOCTOSHCTBA COCTAaBA; 21932

00BEMHBIX OTHOILIEHUI; ABOrapo.
IToHsATHE 0 XUMHUYECKOM DKBUBAJIEHTE.
3aKoH 3KBUBAJIEHTOB. Moub, MosIpHast
Macca. MeTo/sI OIpeIeNIieHUs U pacueTa
MOJISIPHBIX Macc. XUMHYECKUE
ypaBHeHus. Kitaccnpukanms XUMHIeCKUX
peaknuii. DHEpreTUKa XMMHUUECKUX
npoueccos. IIpenMer TepMOXUMUH.
TemnmnoBoit 3 et XuMUIecKkol peakny.
Buyrpennss sueprust cucreMsl. IlonsaTue
00 SHTaNbIHUE U YHTPOIIUU CUCTEMBI.
Oueprus ['m66ca. Onpenencnue
HaIpaBJICHUS MPOTEKAHNA XUMUIECKIX
npoueccoB. Pacuér 3HaueHuit
Pa3IHYHBIXTEPMOIUHAMHUECKUX
(YHKIUH TOMOIIBIO
TEePMOAWHAMUYECKHX TAOJHII.
XuMuyeckass KUHeTUKa. XMMUUECKoe
paBHoBecue. [TonsiTHE 0 cKOpOCTH
XUMHYECKOH peakuu. DakTopsl,
BIMAIOIINE HAa CKOPOCTH PEakIui. 3aKOH
nevictust macc. [Ipasuino Bant-I'odda.
Oneprus akTuBanuu. KatamusaTtopsl.
O6paTnMble 1 HeOOpaTUMbIE XUMHIECKHE
peakyun. XuMuieckoe 1 Gpa3zoBoe
paBHOBecue. KoHcTaHTa paBHOBECHS.
Cwmerenue pasHoBecus. [Ipunnun Jle
[larense. /JIex/

Paznen 3. PacTBopsl




3.1

OOmas xapaKTepUCTHKa PacCTBOPOB.
DU3NKO-XUMHYECKUE OCHOBBI IIpoliecca
pactBopeHnus. CBoMCTBa BOABI Kak
pactBoputens. CnocoObl BBIpaKEHHS
KOJIMYECTBEHHOT'O COCTaBa PacTBOPOB.
JucnepcHele cuctemsl. ['napatel u
COJIBBATHL. SIBIEHUE OCMOCa.
OcMoTudeckoe JaBlIeHue pa30aBIeHHBIX
PacTBOPOB HEINEKTPOIUTOB. 3aKOHBI
Payns. ColicTBa pa30aBIeHHBIX
pacTBOPOB 3IEKTPOIUTOB. Teopus
ANEKTPOIUTUUECKON JUCCOIHAIHH.
Crenenp AuCCOLMALINY, CUIIbHBIE U
cia0ple 31eKTposuThl. IoHOOOMEHHBIe
peaxuun. [Ipou3sBeneHrne pacTBOPUMOCTH.
HonHoe mpou3BeieHHEe BOABI.
BonoponHslii M rHIPOKCHIIBHBIN
nokasatenu. [ unponus coneit. /JIex/

J1.4J11.3
J1.1
JI1.2J12.1J13.
6 J13.4 J13.3
0132
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Pemenne 3amau mo teme «Crioco0bl
BBIPa)KEHHSI COCTaBa pacTBOpa.
KosumuraTiBHBEIE CBOWCTBA PACTBOPOBY.
JlaboparopHas pabota «IIpurorosieHue
pacTBOpa U3 TBEPJOTO BEIIECTBA U
BOJIBI», «D0yarockonusy. /J1ad/

J1.1
J1.2J12.4
2.3
J12.1J13.3
01032

Pazagen 4. OxkucanreanbHo-
BOCCTAHOBUTE/IbHbIE MPOLECCHI.
OcHOBBI 271eKTPOXUMUHOKHCINTETHHO
-BOCCTAHOBHUTEIbHbIE MPOLIECCHI.
OCHOBBI 3J1eKTPOXMMHUH

4.1

OKUCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE
peaknun. CTeneHb OKUCICHUS U IPaBUIIa
e€ onpenenenus. 3meHenue
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
CBOICTB 3JIEMEHTOB TI0 TPYIIIaM U
MepUOAaM NMePUOANIECKON CUCTEMBI.
Baxneiliye okuciIuTenu u
BoccraHoBuTenu. CocTaBiIeHue
YPaBHEHUH OKUCIUTEIbHO-
BOCCTaHOBUTEIBHBIX PEaKIHi METOJOM
AIIEKTPOHHOTO OanaHca. DIeKTPOIHBIC
MTOTEHIIHAJIBI, CTAHAAPTHBIC MICKTPOIHEIC
MOTEHLHAIBI. DIEeKTPO/Ibl CPABHEHHH,
CTaHAAPTHBII BOJOPOIHBIH NIEKTPOS,.
ONEeKTPOXUMUYECKUI psiJ HAPSKEHUN
MeTaluloB. YpasHenue HepHcra.
[IpuHIMD NeHCTBUS raTbBaHUUECKOTO
3JIEMEHTA, MEIHO-LIUHKOBBIN
ragpBaHndeckuii anement. Pacuer 9J1C
rajJbBaHHUYECKOro »neMeHTa. [IpuHnun
PabOThI KMCIOTHBIX U MIETOYHBIX
aKkyMyssiTopoB. HanpaBieHHOCTB
peaKnuil OKUCIICHUA-BOCCTAaHOBICHUSI.
OnexTponus. DNeKTPOanu3 PaciiIaBoB U
pacTBOpPOB 3J1EeKTpoauToB. KaTonusle u
aHOJHBIE [IPOLIECCHL. DIIEKTPOIIU3 C
AKTUBHBIM (PaCTBOPUMBIM aHOJOM).
3akonbl Gapanes. /Jlek/

J1.4
JI1.3J12.1J13.
4 J13.1 J13.7

2192

4.2

Pemrenne 3agay mo Teme
«ONEKTPOXUMHUYECKHUE MIPOLIECCHI.
I'anpBaHMYecKuUil AIEMEHT. DIEKTPOIHU3».
JlabopaTopHas padboTta
«NEKTPOXUMHUUYECKHUE TIPOLIECCHI.
Hccnenosanue 3aBucumoctu IJC
raJbBaHHYECKOr0 3JICMEHTa OT
KOHIICHTPAIIUH JIEKTPOIuTa /J1ad/

J1.4
JI1.3J12.2
J12.1J13.6
JI3.5 J13.1

JI13.7

3132
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KonrponsHas padora « OCHOBHBIE 3aKOHBI 1 64 J1.4 0
XUMUN», «OCHOBHBIC 3aKOHOMEPHOCTH JI1.3J12.2J13.
XUMHUYECKHUX 9J13.4J13.3
peaknuit»,"PacTBopsr" «OCHOBEI 3132

anekTpoxuMumn» /Cp/

Pazpgen 5. CBolicTBa MaTepuaJioB,
NMPUMEeHsIeMbIX B TPOMBIIIJIEHHOCTH.

5.1 Knaccudurkanms merayuioB. dusmdgeckne 1 2 J1.4 0
1. XUMUYECKHE CBOMCTBA METAJLIOB. J1.3J12.2
CrniocoObl OTy4eHHsI METAILIOB. JI2.1J13.6
Krnaccuukanus craBos, 21092
XapaKTEePUCTHKN BAXXHEHIINX CIUIaBOB.

Koppo3zus MeTansoB u CIuiaBoB.
XuMundeckast U 3NeKTPOXHUMHUIecKas
KOpPPO3HH, HX MeXaHU3MBI. CIIOCOOBI
3aMIUTBIMETAIUIOB OT Koppo3uu. [TorsTre
0 MOHOMEpax, OJTMIOMEpax U MoIHUMepax.
Kiraccudukanus, criocoOb! oydeHus 1
00J1acTH IPUMEHEHHS TTOJIMMEPHBIX
MaTepHaJIOB B IPOMBIILICHHOCTH. /JIex/
5.2 /Ox3amen/ 1 4 JI1.5J11.4 0
J1.3
J1.1J12.4
2.3
JI2.1J13.8
3.4
3132

5. OHJI OIEHOYHBIX CPEACTB

5.1. KonTposibHBIE BOMPOCHI H 3aJaHHS

SKSaMCHaHHOHHbIC BOIIPOCHI IO XUMHUHU

1.
2.

Hayka xumus u e€ 3agauu. ATOMHO-MOJIEKYJSIPHOE YIEHUE U €r0 OCHOBHBIE IOHSTHUS.
OCHOBHBIE 3aKOHBI XMMHH: COXPAaHEHUSI MacChl M 3HEPTUH, OCTOSIHCTBA COCTaBa, MPOCTHIX 0OBEMHBIX OTHOILICHHH.

3akoH ABoranpo " CJIICACTBHUA U3 HETO.

3. XVMHYECKHH 3KBHUBAJICHT, SKBUBAJIECHTHAS Macca, 3aKOH SKBHBAJICHTOB.

4. OCHOBHBIE Ta30BbIC 3aKOHEIL.

5. Xumuueckas TEpMOAMHAMUKA U €€ OCHOBHBIE ITOHATHS.

6. BHyTpeHHSs 3HEprust CUCTEMBL. 1 3aKOH TEPMOJMHAMUKHY.

7. Tepmoxumus , 1 3aK0H TepMOXUMHHU. 3aKOH I'ecca U cleICTBHE U3 HETO.

8. OHTpONHA CUCTEMBI U €€ H3MEHEHHE B XHMMHUUECKHX Ipoleccax U (a30BBIX Iepexoaax.

9. OHeprust [m60ca 1 HampaBIeHHE XUMAYECKUX PCAKIHIA.

10. XuMudeckass KHHETHKA, CKOPOCTh XUMHUYECKUX Peakunii, GakTOpHI, BIUIIONINE Ha CKOPOCTh PEAKITHH.

11. OO6parumMble 1 HeOOpaTHMBIE peakiuy. XuMudeckoe paBHoBecue. [Tpunnun Jle IllaTemnse.

12. PactBopsl, ux Kiaccudukaiys. PacTBoputesp 1 pacTBOPEHHOE BEIICCTBO. Boja Kak pacTBOpUTEIb, €€ CBOWCTBA.
13. Xumunyeckasi Teopusi pactopos JI.M1.MeHnneneesa.

14. PacTBOpHMOCTE BEIIECTB B KUAKOCTAX, (PAaKTOPHI, BIUSIONINE Ha PACTBOPUMOCTD.

15. Crnoco0Obl BEIpaXEHUS COJEPKaHUS PaCTBOPUMOrO BEI[ECTBA B PAacTBOPE.

16. CBolicTBa pa30aBIEHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3aKOHBI Payss.

17. SIBreHne ocMoca, ocMoTHUYEeCKoe naBieHue. 3akoH Baunt-T'odda.

18. PacTBOpPHI 37IEKTPOIUTOB, H30TOHNIECKHH Kod(durment. Teopus anmexTporuTuueckoil aucconnannu. Koncranra
JIUCCOIMALIUH.

19. CrerneHb AUCCOIMAINH, CHIIBHBIC H CJIA0BIC JICKTPOJIHTHL

20. Peakiuu B pacTBOpax 31€KTPOIUTOB.

21. Huccounanus Bonsl. MoHHOE npousBeneHne BoAbl. BogopoaHbIM U THAPOKCUIBHBIN MOKa3aTElNH.

22. I'unponus coneit. Koncranra runponu3a. Tunel rugpoausa comeil.

23. OBP. Crenenp okucieHus1, mpaBuia ONpeesieHus: CTeneHn okucienus. Oxucnurenn u BoccranoBuTend. Tunst OBP.
24. MexaHn3M BOSHUKHOBCHHUS 3JIEKTPOJHOTO HMOTEHIHANA. DINEeKTPOIHbIe TOTeHIHANbEL. Y paBHeHHe HepHeTa.

25. CraHaapTHBIA BOJOPOAHBIA 3JIEKTPO.

26. DNEKTPOXUMHYECKHNA PsiJi HANPSHKEHUH METaslIoB.

27. XUNUDD. MenHO-ITMHKOBBIN TabBaHWYeCKui deMeHT. D/IC ranpBaHUYECKOTO dJeMEeHTa.

28. Kucnorssle U 1EI0UHBIE AKKYMYJIITOPBL.

29. DJEeKTpoJN3 paciiiaBoB U pacTBopoB. KaToaubie u aHonHble npouecchl. 3akoHbl Dapajest.

30. OCHOBHBIE HAIIPABIECHUSI IIPUMEHEHUS NEKTPOIN3a B IPOMBIIUIEHHOCTH .

31. Koppo3sust meramnos. IIpuuunsl ¥ Buabl KOppo3uu. MexaHu3M 31eKTPOXUMUYECKOH Koppo3uu. MeToabl 3aluThl

METaJUIOB OT KOPPO3HH.




32.
33.
34.
35.
36.
37.
38.

JIOHOPHO-aKIENTOPHBII MeXaHN3M 00pa30BaHNUs KOBAJIEHTHOU CBsI3U. Teopus U TUIIBI THOPUAN3AINN.

39.
40.
41.
42.

Crpoenne atroma. CocTaB aTOMHBIX sfep. M30TOIBI.

KBaHTOBEIC YHCIIa.

OCHOBHBIE TIPaBMJIA PacHpeIeICHNs 3JIEKTPOHOB MO YPOBHSM, IOXYPOBHSIM, aTOMHBIM OpPOHTAIISAM.
IIpaBuno KieukoBckoro. PeanbHblil psia pacnpeneacHus 3JIEKTPOHOB.
[epuonuueckuii 3akon J.M.MenneneeBa. CTpyKTypa NepUOIUUECKON CHCTEMBI.
CBolicTBa aTOMOB: PaAnyC, NOTEHIUAT HOHU3ALUH, SHEPTUs CPOJCTBA K DIEKTPOHY.
KoBaneHTHas CBsI3b U €€ CBOWCTBA (HACKHIIIAEMOCTbh, HAIIPABICHHOCTD, MOJISIPU3YEMOCTh). METO I BAJIGHTHBIX CBSI3EH.

WonHas cBsA3b U €€ CBOMCTBA.

Merannuueckas cBa3b. CTpPyKTypa M CBOMCTBA METaJUIOB.

BonoponHas cBsi3b, €€ BIMsSHUE HAa CBOIMCTBA U arperaTHoe COCTOSIHUE BEIIECTB.
DHeprust U AJHHA CBS3H.

5.2. Tembl nUCbMEHHBIX PadoT

TeMbl MUCHMEHHBIX PabOT MPECTABICHBI B (JOHIAX OLICHOYHBIX CPEACTB

5.3. ®oH/ O1IEHOYHBIX CPEICTB

abouas nporpamma gucuuruinHel (PI1/I) obecnieyena (OHIOM OLEHOYHBIX CPENCTB IS IPOBEACHUS TEKYIIEro KOHTPOJIS U

HPOMEXYTOYHOH arTectanuy. QOHJ BKIIOYAET IPUMEPHBIE BAPHAHTHI Pa3HOYPOBHEBBIX 3aJaHMI, KOHTPOJIBHOMH pabOTHI, TECTHI,
BOITPOCHI cOOeCceI0BaHMH, BOTIPOCHI K IIPOMEKYTOUHOH aTTeCTall

5.4. IlepedyeHb BU/10B OLICHOYHBIX CPEACTB

Pa3HOYPOBHEBBIC 3alaHN, CO6CCCI[0B21HI/IC, KOHTPOJIbHas pa60Ta, TCCT, BOIIPOCHI K OK3aMCHY

6. YHAEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCIHUITIJINHBI (MOJY JISA)

6.1. Pexomenayemasi inTeparypa

6.1.1. OcHoBHasi JJuTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, rog | Komuu-Bo
JI1.1 |IlepeBamnosa, E. A. PactBops! [DnekTpoHHBIH pecype]: yueOHoe mocobue - Bomxckwit, 2018 91 U3,
http://lib.volpi.ru
JI1.2 |Ilepesanoga, E. A. PacTBOpPBI 2JEKTPOIUTOB [DJICKTPOHHBIN pecypc]: yaeOHoe Bomxckuit, 2019 3I1. U3,
mocobwue - http://lib.volpi.ru
JI1.3 |IlepeBanosa, E. A., Kypc nexiuii mo xumMun (Uit 3a09HON (GOpMBI 00yIeHH) Bounrorpan: 91 U3J.
WBankuna, O. M. [DnexTponnslii pecypce]: yuebHoe nocobue - http://lib.volpi.ru BonrI'TY, 2017
JI1.4 |Ilepesanoga, E. A., OO61mas XuMusl : 3a/1a4¥, BOIIPOCHI U TECTHI JIs1 BXOAHOTO U Bomxkckuii: DJI. U3[I.
Byrtos, I'. M. HUTOTOBOTO KOHTPOJIS [ DNEKTPOHHBIN pecypc]: yaeOHOoe mocooue BoarI'TY, 2017
- http://lib.volpi.ru
JI1.5 |IlepeBanoBa E.A., Mertamnbl. OCHOBHBIE METO/IbI IOTYYEHHS U XUMHUECKHE Bounrorpan: 1. U31.
[Manromkuna O.A. cBoiicTBa: «Meroauueckue ykazanus». Beimyck 1 BonrI'TY, 2015 N roc.per.
6.1.2. lonoiHUTEIbHAS JTUTEpaTypa
ABTOpBI, COCTaBUTENN 3ariaBue WsznarensctBo, rog | Komnua-Bo
JI2.1 |Ky3Heuukos, O. A. Xumus [IneKTpoHHBIN pecypc] : yueOHoe mocodue - Bounrorpan : 91 U3,
http://library.vstu.ru BonrT'ACY, 2016
JI2.2 | Aappocrok E.P., PykoBOICTBO K 1Ta0OPATOPHO - MPAKTUIECCKUAM 3aHATHUAM 110 Bonrorpan: 5
Maiizens B.B., HEOpPraHUYECKON XUMUU BonrI'TY, 2015
Tyxmuxos O.0.
JI2.3 | I'nuaka H.JL. O6mast xumust: YueOHoe rmocodue Mocksa: 1
KHOPYVYC, 2011
JI12.4 | T'munaka H.JL 3amauu v yIpaxxHEHUs 1Mo 00Imei XuMuu: YdaeOHoe mocodue Mockga: 1
KHOPYC, 2011
6.1.3. Meroaquueckue pa3padoTku
ABTOpBI, COCTaBUTENHN 3arnaBue M3narensctBo, ron | Komnu-Bo
JI3.1 |XKoxoBa, O. K. [u ap.] | OnekTpoXxuMU4eCKHe MPOLECChl B HEOPraHUYECKON XUMUH. Bonrorpan: 1. U3,
Boim. 1 [OnexTpoHHBIT pecypc]: MeToguuecKrue yKa3aHus - BonrI'TVY, 2015
http://lib.volpi.ru
JI3.2 | XKoxora, O.K.[u ap.] Xumus. OCHOBHBIE TIOHSATHUS U 3aKOHBI [ DJIEKTPOHHBIN pecypc]: Bonrorpan: 1. U3,
METOJMUYEeCKHe yKka3aHus - http://library.volpi.ru Bonr['TY, 2015
JI3.3 | XKoxoBa O.K., PactBopsl. OCHOBHBIEC TIOHSTHS U CIIOCOOBI BRIPaKECHUS Bonrorpan: 3J1. U3,
Pomanosa M.IO. KOHIIEHTpauun: «MeToauueckue ykazanus». Beimyck | BonrI'TY, 2015 N roc.per.
JI3.4 |Koxosa O.K., CripaBOUHO-WILTIOCTPALIMOHHBIN MaTepuai: «MeTroauueckue Bounrorpan: SJI. U3[I.
Pomanosa M.1O. yKazaHus». Beimyck 1 BonrI'TY, 2015 N roc.per.




ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, rog | Komuu-Bo
JI3.5 [IlepeBanoBa E.A., Mertonuueckue ykazaHHsA K JIaOOpaTOpHOMY HPaKTHKyMY I10 Bounrorpan: JI1. U31.
ITanromkuna O.A. XUMHH (U1 3209HOH (OpMBI 00yueHHs): «MeToanvIecKre BoarI'TY, 2015 N roc.per.
ykazaHus». Beimyck 1 20914
JI3.6 |IlepeBanosa, E.A. u OO0mas 1 HeopraHudeckast XuMus (17151 3209HOH GopMBbI Bonrorpan: 3. U3,
[ap.] oOydenus). Beir.3 [DnekTpoHHBIH pecype]: yueOHbIe TOCOOuSI. - Boarl'TY, 2014
http://lib.volpi.ru
JI3.7 |IlepeBanosa E.A., OO61ias 1 HeopraHuveckasi XuMus (17151 3204HOM popmbl Bonrorpan: 1. U3,
INTanromkuna O.A., o0yuenns): CoopHUK "YueOHbIe mocobus". Bemmyck 1 BonrI'TY, 2015 N roc.per.
Byros I''M. 20788
JI3.8 | Xoxosa O.K., Byros Crpoenne aToMa. XUMHUYECKAsl CBS3b. Bonrorpaa: BITNU 31
I'.M, CunbkoB A.B. (bumnain)
BonrI'TY, 2014
JI3.9 | XKoxosa Omnbra DHeprerrdeckue 3PPEeKThl B XUMUICCKUX PEAKIIHIX Bonrorpan: 371. U3.
Ky3pMuHunuHa, BonrI'TY, 2010
PomanoBa Mapuna
IOpbeBHa, byros
I''M., I'amxwues I'.P.
6.2. Ilepevyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOI ceTu ""UHTepHeT"
31 | caitt bubmuorexan BIIN (dummnan) BonrI'TY
32 | http://library.vstu.ru/els/main.php
4 http://www.chem.msu.su/rus/elibrary/
5. http://library.nstu.ru/resource/elibrary/fulltext_resources_nstu/
6. http://window.edu.ru/library
7 http://www.vusnet.ru/biblio/dict.aspx
8. http://nglib-free.ru/index.jsp
9. http://sci-lib.com/about.shtml
10. http://krelib.com
11. http://www.xumuk.ru
12. http://elibrary.ru/defaultx.asp
6.3.1 Ilepeuens MpOorpaMMHOro odecredeHunst
7.3.1.1 | MS Windows XP
7.3.1.2 | lopmucka Microsoft Imagine Premium
7.3.1.3 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4
7.3.1.4 | Cyonunensnonnsiii goroBop Ne Tr000150654 (mommucka va 2017-2018rr)
7.3.1.5 | Cyonuuensnonnsrit goropop Ne KMC-193-2016 (moanucka Ha 2016-2017rT)
7.3.1.6 | Cyonuuensuonnsiit jorosop Ne KMC-108-2015 (moanucka na 2015-2016rr)
7.3.1.7 | Cyonuuensuonnsiii gorosop Ne KMC-099-2014 (moanucka Ha 2014-2015rr)
7.3.1.8 | Cyonuuensuonnsiii goroBop Ne Tr018575 (moamucka Ha 2013-2014rr)
7.3.1.9 | MSOffice 2003
7.3.1.1 | JTunen3ust Ne44436921 ot 25.08.2008 (6eccpounast)
0
6.3.2 Tlepeuenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | http://www fips.ru
7.3.2.2 | https://patentscope.wipo.int/search/en/search.jsf
7.3.2.3 | http://www.chemindustry.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIUHbBI (MOAYJIST)
7.1 | [TomenieHus 1715l MPOBEACHUS JICKIMOHHBIX, MPAKTHYCCKUX 3aHATHH J[-222 YKOMILIEKTOBaHbBI
7.2 | YueOHasa mebenb Ha 48 mocaouHbIX MecT, pabouee MecTo npenogasatens, LCD TexeBusop, koMnbroTep, yueOHas 10CKa.

IMomereHust 4715t CAaMOCTOATENBHOM paboTh! 0Oydaromuxcst b-107 ocHaleHbl KOMIIBIOTEPHOI TEXHUKOM ¢ BO3MOXKHOCTBIO
MOJKITFOUEHUS K ceTH "MHTepHeT" 1 obecneueHreM JI0CTYIIa B AJIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeLHYIO CpelLy
opranmsarn. Kommerorep Microlab, mynstumenua-npoextop «Beng»MP620C, mpuntep. [Tomemenne 11 TpoBeAeHHS
11a00paTOPHBIX PaboT Ha 16 MOCaIOYHBIX MECT OCHAIICHO: Bechl JabopaTopHsie BK-300.1,BBITsKHOM 11Ka(, KOMIBIOTED

Celeron,anmextpodorokoaopumeTpKDK-3, cripeii kamepa 13 KOPPO3MOHHBIX MaTepuaios, meikep LOIP LS — 120.

8. METOAMYECTKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

Ba)kHBIM yCIIOBHEM YCIEIIHOTO OCBOEHUS JUCLUIUINHBI SBISETCS CO3JaHUE CTYJEHTOM CUCTEMBI IPABUIIbHOIN OpraHU3allHi CBOETO
TpPyZa, HO3BOJISIONICH PAaCcIIPEAEIUTh YIeOHYIO Harpy3Ky paBHOMEPHO B COOTBETCTBHH C IpahIKOM 00pa30BaTENIbHOTO IPOLECCa.
Hy»xHO OCyIIecTBIATh CAMOKOHTPOIb, KOTOPBIH SBISETCSA HEOOXOAUMBIM YCIOBHEM yCTIeHON yueOsl. Bee 3amanust k




HIpaKTHYECKUM 3aHATHAM U 1aOOpaTOPHBIM paboTam, a TakKe 3a/laHUsl, BEIHECEHHbIE Ha CAMOCTOSATEIBHYIO paboTy, peKOMEHIyeTCs
BBIMOJTHATH HETOCPECTBEHHO MOCIIE COOTBETCTBYIOIIEH TEMBI JIEKIIHOHHOTO KYpca, YTO CIIOCOOCTBYET TyUILIEMY YCBOCHHIO
Marepuaa, I03BOJISIET CBOEBPEMEHHO BBISIBUTE M YCTPAHUTD «IIPOOEIIBD) B 3HAHUAK, CHCTEMATH3NPOBATh paHee MPOHIeHHBIH
MaTepuall, Ha €r0 OCHOBE NPHUCTYIUTH K OBJTAJCHUIO HOBBIMU 3HAHHUSAMH, YMEHUAMH U HaBBIKAMH.

Metoauueckue yka3aHus K JIEKI[HOHHBIM 3aHATHAM:

B Xoze NeKIOHHBIX 3aHATHH HEOOX0IMMO BECTH KOHCIIEKTUPOBaHUE YUEeOHOTO MaTepHaia, o0pamaTh BHUMaHHE Ha
(hOPMYITHPOBKH, PACKPHIBAIOIIIE COAEPKAHNE TEX WM MHBIX SBJICHUH M IPOIECCOB, HAYIHBIE BEIBOJBI H IIPAKTHIECKUE
pexomeHaanuu. XKenaTenpHO OCTaBUTh B PAOOUMX KOHCIIEKTAX MOJIS, Ha KOTOPBIX JIeJIaTh HOMETKU U3 PEKOMEHI0BaHHOM
JIUTEPATypPBl, JOMONHSIONIME MaTepHal IPOCTyLIaHHO JTEeKIUH, a TaKKe MOJUEPKUBAIOINE 0COOYI0 BaXKHOCTh TE€X MM UHBIX
TEOPETHYECKUX MOIOKeHHUH.

Heob6xoanmo 3a1aBaTh MpenogaBaTeNio yTOYHSIOMNE BOIPOCHI C IENbI0 YSICHEHUS TEOPETHUECKHUX MONI0KEHUH, pa3pelIeHus
cropHbIX cuTyanuil. IlenecooOpa3zHo 1opabaTeiBaTh CBOM KOHCIEKT JEKIUH, JeNast B HEM COOTBETCTBYIOIINE 3aITHCU U3
JMTEPATYPBI, PEKOMEH/IOBAaHHOH IPETIOAaBaTeNIeM H IIPEAyCMOTPEHHOH y4eOHOI IporpaMMoin.

IToaroroBka K MPaKTHIECKUM 3aHATHAM U Ta0OpPaTOPHEIM paboTam:

[IpakTuueckue 3aHATHA U Ta00paTOPHBIE PabOTHI O3BOMIAIOT Pa3BUBATh y CTYAEHTOB TBOPUECKOE TEOPETHUECKOE MBIIIUICHHE,
YMEHHE CaMOCTOSITENBHO U3YyYaTh JIUTEPATYPY, aHAIM3UPOBATh IPAKTHKY; y4aT 4eTKO GpopMynupoBaTh MbICiab. HaunmHate Hazo ¢
M3yJeHHs] PeKOMEHIOBaHHOH JTepaTypsl. Heo0X0anMo MOMHUTE, 9TO Ha JIEKIIMH OOBIYHO pacCMaTpPUBACTCS HE BECh MaTepHal, a
TOJIBKO €ro 4acTh. OCTaNbHAasl €ro0 YacTh BOCHOIHACTCS B MPOIIECCE CAMOCTOSTENEHOH padoTsl. B cBsi3u ¢ aTiM padora ¢
PEKOMEHI0BaHHOM JIUTEpaTypoil obsa3arenbHa. [0TOBICH K MPAKTHUYECKOMY 3aHSATHIO WM J1a00paTOpHON padoTe, CTYAEHT MOXKET
o0pamaTbesl 32 METOIMUYECKOH MOMOIIBIO K IpernoaBaTento. Vs Ha KOHCYIbTali0, HE00X0JUMO XOPOLIO IPOAYMATh BOIPOCHI,
KOTOpBIE TPeOYIOT pa3bsCHEHUS.

Mertoauueckue yka3aHHs K CAMOCTOSITEIbHOU padore:

CamocTosTenbHas padoTa CTyJEHTa SIBISCTCS OCHOBHBIM CPE/ICTBOM OBJIJICHHSI Y4EOHBIM MaTepHaIOM BO BpeMsl, CBOOOHOE OT
00s13aTeNbHBIX yaeOHBIX 3aHATHIH. CaMocTosATebHAS paboTa CTy/ICHTa Ha/l YCBOCHHEM ydeOHOTO MaTepraa 1o yaeOHoi
JUICIIUIIIMHE MOXET BBIOIHATHCS B ONOIMOTEKE YHUBEPCUTETA, yIeOHBIX KaOWHEeTaX, KOMITBIOTEPHBIX KJIaccax, a TAKKe B
JoMamHuX ycnoBusx. CofaeprkaHue caMOCTOSTENbHON paboThI CTyAEHTA ONpeAenseTcsa yueOHOM MporpaMMoil TUCIUILINHEI,
METOIUYECKMMH MaTepHalaMH, 3aJaHUsIMU M yKa3aHUSAMHU Npenojasarens. CaMocTosTenbHas paboTa B ayAUTOPHOE BPEMS MOXKET
BKJTFOYATB!

1) KOHCTIEKTUPOBaHUE (COCTABICHUE TE€3UCOB) JIEKIIHIA;

2) pelieHue 3a1a4;

3) paboTy CO CIIPaBOYHOM U METOUIECKON JIUTEPATYPOii;

4) BBICTYIUICHHS C JOKJIAaMH, COOOMIEHUSIMU HA IPAKTHYECKHUX 3aHATHSAX;

5) 3aIIUTY BBINOJIHEHHBIX PaboT;

6) yuacTue B TEKYILEM ONPOCE MO OTAEIbHBIM TEMaM U3y4aeMON AUCLIUILTUHEL;

7) ygacTie B TECTHPOBAHHUH U JIp.

CamocrosTensHas paboTa BO BHEAYIUTOPHOE BPEMS MOXKET COCTOSITh H3:

1) noBTOpeHNE TEKIIUOHHOTO MaTepuana;

2) u3y4deHus yIeOHO! 1 HAyIHOH JINTEePaTyphl;

3) BBIIENICHNE HAHOOJIee CIOKHBIX M MPOOJIEMHBIX BOIIPOCOB 110 U3y4aeMol TeMe, ToJTydeHHe pa3bsICHEHNH 1 PEeKOMEHAIHIA 110
JAHHBIM BOIIPOCAM C IpernoaBaTesiMu KadeIpbl Ha UX KOHCYIbTaIHAX;

4) npoBesieHNE CAMOKOHTPOJIS ITyTEM OTBETOB Ha BOIIPOCHI TEKYIIIET0 KOHTPOJISI 3HAHUH, PELIIEHHS IIPE/ICTAaBICHHBIX B YUEOHO-
METOIMYECKUX MaTeprasax Kadeapsl 3a1ad, TECTOB MO OTACIBHBIM BOIIPOCAM H3ydaeMOil TEMEI;

5) MOATOTOBKHM K MPAKTUYECKUM 3aHATHUSIM U 1a00PaTOPHBIM paboTaM;

6) peleHus 3a7a4, BbIAAHHBIX HA IPAKTUYECKHUX 3aHATHUAX U 1aOOPaTOPHBIX PaboTax.

B cooTBeTcTBUM ¢ MeTOAMIECKUMH pekoMeHaanusamMu MunoopHayku PO (ytB. 8 ampens 2014 r. N AK-44/05BH) B Kypce
MpeAIoIaraeTcs UCIOIb30BaTh COIMAIFHO-aKTUBHBIE U PEe(IICKCHBHBIC METOABI 00YUCHNS, TEXHOIOTHH COIMOKYIBTYPHON
peabuIHUTanuy ¢ LEeNblo OKa3aHUs IOMOIIY B YCTAHOBJICHUH MOJTHOLIEHHBIX MEKJIMYHOCTHBIX OTHOLIEHUH C IPYTUMHU CTyAEHTaMH,
CO31aHUU KOM(OPTHOTO NICUXOJIOTHUECKOT0 KIIMMaTa B CTy/leH4ecKoi rpymre. [Tondop u pa3paboTka y4eOHbIX MaTepHaIoB
TIPOM3BOJIATCSA C YIETOM IIPEIOCTABICHHS MaTepHaja B pa3IMuHbIX popMax: ayIHaIbHOH, BU3YaIbHOH, C HCIONB30BaHIEM
CHEHUATBHBIX TEXHUIECKUX CPEACTB H MH(POPMAIIMOHHBIX CUCTEM.

®dopma MpoBeAEHNs aTTECTALUU ATl CTYJEHTOB C OTPaHMYEHHBIMU BO3MOXKHOCTSIMU YCTAHABIMBAETCS C YUETOM UHIUBUAYaIbHBIX
ncuxodu3ndeckux ocodeHnocreit. s cryaentos ¢ OB3 mpemycMaTpuBaeTcs AocTyHas GopMa IpeTocTaBICHUS 3aJaHUH
OLICHOYHBIX CPEJICTB, 3 IMEHHO:

. B MIEYaTHOH WJIM JEKTPOHHOU (opMme (ISl JMIl C HAPYHIEHUSIMH OIOPHO-IBUTATENILHOIO amnmapara);

. B II€YaTHOI (hOopMe MIN NEKTPOHHOU (POpME C YBEIHUYCHHBIM IIPUPTOM M KOHTPACTHOCTBIO (IUIS JIUI C HAPYLICHUSIMU
clIyxa, ped, 3peHus);

° METOAOM YTCHHSA ACCUCTCHTOM 3alaHUs BCIYX (,HJ'IH JI11 ¢ HApYHICHUAMU 3peHI/I$I).

CTy,Z[eHTaM C OI'rpaHMYCHHBIMU BO3MOKHOCTAMHWYBCIIMYHUBACTCA BPEMA Ha IMOATOTOBKY OTBCTOB Ha KOHTPOJIbHBIC BOIIPOCHI. HJ’IH
TAaKUX CTYACHTOB MPECAYCMATPUBACTCA AOCTYIIHAA (I)OpMa OpeaoCTaBJICHUA OTBCTOB HA 3a/JlaHUsI, @ UMCHHO!

. MICBMEHHO Ha Oymare min HabopoM OTBETOB Ha KOMIIBIOTEPE (IS JIMI[ C HApyIICHHSIMH CIyXa, PEedH);

. BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYr acCHCTEHTa (JUISl JIMI C HApYLICHUSIMU OIIOPHO-
JBUTaTEIBHOTO aIapaTa);

. YCTHO (IJIS1 JIMII C HAapyIICHUSAMH 3PEHHs, OTIOPHO-IBUIATEIFHOTO amIapaTa).

IIpu HEOOXOAUMOCTH 7151 00YYAIOIIUXCS ¢ OTPAHNYCHHBIMH BO3MOXKHOCTSMHIIPOIIEYpa OLICHUBAHUS PE3yIbTaTOB O0YICHUS
MOJKET IIPOBOJUTHCS B HECKOJIBKO 3TaIlOB.




