MUHUCTEPCTBO HAYKHU U BBICIIEIO OBPA3OBAHUSI POCCUMCKOM ®ELEPALUU

OEJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICILIEI'O O OFPA3OBAHNA

«HannonaneHBIN UCCIEA0BATENBCKUN SAEpHBIN YHUBepcUTeT « MUDI»

AMMUTPOBrpagcKmii MH>XKeHEePHO-TeXHOJIOTMYIeCKUI MHCTUTYT ~

dvmain demepaTbHOTO TOCYAapPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro o0pa3oBaHs

«HamyonaJIbHbIN McciIeqoBaTe IbCKUM a1epHbI yHuBepcuTeT «MVIDVD»

PABOYAS ITPOI'PAMMA IUCIUAITIVINHBI

(OVUTV HUSTY MUDW)

«YTBEPXIAIO»
3aMeCTUTEeIb PYKOBOIUTEIIA

T.. PomanoBckas

«

»

20 T.

BBEJIEHME B CIIEIMAJIBHOCTb

HamnpagJjienne moaroToBKu

KBanudukanus BbIyCKHUKA

Cnennaausanus

®opma 00yueHHnst

18.05.02 Xumuueckas mexHono2us Mamepuaios Co8pemMenHol SHepeemuKi

HUnncenep

Xumuueckas mexnonoaus mamepuaios }ll)epHOZO MmMonjiueHo20 yuxKia

OYHaA

Brinyckawimas kageapa Paduoxumuu
Kadeapa-pa3padoruuk padoueii mporpaMmMmbl Paduoxumuu
. |IIpakTu.| JlaGopar. dopMa NPOMeEKYTOU-
Cemectp quy;lcoetngag%c)n JIe;c;lcnn, 3aHATHH, | padorT, (;I;E’ HOT'0 KOHTPOJIfA
) ) qac. Jac. : (3K3., yac./3a4er)
1 176 (4) 34 34 - 76 3ager (36 yac)
JAumMuTpoBrpan

2018 r.




COJIEP)KAHME

1 LIEJIb Y 3AZJAUM OCBOEHUST JIACLIUTITIIHDL ....coo.cooeeeeeee e 3
2 IEPEYEHD INTAHUPYEMBIX PE3VJILTATOB OBYUEHUS 1O AUCILIATUIAHE ..., 3
4 CTPYKTYPA U COAEPYKAHUE JUCLIATIIIMIHDBL ......vooevveeeeeeeeeeeeeeeeeeeeee s seeess e esse s 6
5 OBPA3OBATEJIBHBIE TEXHOIIOT T ..........vvooeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eseees s eeseeeseseeeeeeeesesse e 10
6 OLIEHOUHBIE CPEJICTBA JJISI BXOJIHOI'O U TEKYIEI'O KOHTPOJISL,IIPOMEXYTOYHOM
1 UTOTOBOM ATTECTALIAU (AHHOTALIVIST) .v..ooveeeeeeeeeeeeeeeeeeeeeeseesesesee e ses e esseeeesse s 12
7 VUYEBHO-METOJANYECKOE 1 MTHOOPMALIMOHHOE OBECIIEYEHUE JUCLUIUINAHEI ......15
8 MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHUE JUCLIUTIIAHDL ... 16
9 OCOBEHHOCTH OPTAHU3ALIMU OBPA30BATEJILHOI'O [TPOLIECCA J1J151 UHBAJINJIOB U

JIVL] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3JIOPOBBST ..o eeese s 17



1 OEJb U 3AJAYU OCBOEHUA JUCIIUTIJIMHBI

Ilesb 0CBOCHMS JUCLUIUIMHBL:

chopmMHpoBaTh O0IIKE MPEACTABICHUS O SACPHON HHIyCTPHH, dTAaNlaX €€ CTAHOBJICHHUS, OCHOBHBIX
HalpaBJIEHUSAX COBPEMEHHOM XMMHUYECKON MHYCTPUU U MEPCIIEKTUBHBIX HAIIPABICHUSIX PA3BUTHS.

3ajayaMu JUCUUIUIMHBL SBJISETCS CO3JaHUE TEOPETHUYECKOro (yHIAMEHTa JUIsl MOCIEIYIOIIETO
U3yUYeHHs JPYTUX AUCLUIUINH, IIPETYCMOTPEHHBIX YUE€OHBIM IJIAHOM HOJATOTOBKM CTYJIEHTOB IO CHEIH-
anbHOCTH 240501 «Xumuueckast TEXHOJIOTUSI MAaTEPUAIOB COBPEMEHHOM 3HEPIEeTHUKNY.

2 IEPEYEHD IIVNIAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 110 JUC-
HUITJIMHE

[Tpouecc u3yueHus: AMCUUILIMHBI HAIIPaBlieH Ha (POPMHUPOBAHHUE CIEAYIOLIUX KOMIIETEHIIUN 1 UH-
IUKaTopoB uX pocTkeHus B cootBercTBur ¢ OC HUAY MUOU u OOIT BO no cniennalibHOCTH.

YHnBepcaﬂmee KOMIICTCHIUWUA U MHAUKATOPLI UX TOCTH/KCHUS

Haumenosa- Koz u naumenosanne YK Kon n HaumeHoBaHre HHIUKATOPA JOCTHIKE-
HUEKATETOpUHU HuAYK
(rpynmer) YK
EcrectBenno- |YKE-1 Cnocoben wucnonb3oBaTh| 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI €CTCCTBCH-
Hayyas 3HAHUS €CTECTBEHHOHAYUYHBIX JHC-| HOHAYYHBIX AMCLUUIUIMH, METOJbl MaTeMaTH4e-

OUILUIAH, TOPUMCHATHL MCETOJAbI Ma-
TEMATUYCCKOI'O aHaJlu3da Hu MOAC-
JIMpOBaHHsA, TCEOPCTUYCCKOTO n
SKCIICPUMCHTAJIIbHOTO HUCCiaca0o-
BaHMA B ITOCTABJICHHBIX 3aa4ax

CKOrO aHajii3a U MOJEIUPOBAHUSA, TEOPETHYE-
CKOT'O Y 3KCIIEPUMEHTAILHOTO UCCIIECIOBAHUS
V-VYKE-1 ymerh: wuCHoOIb30BaTh MaTeMaTHYe-
CKME€ METOJbl B TEXHUYECKUX MPUTIOKECHUSIX,
paccUnuThHIBaTh OCHOBHBIE YHCIIOBBIE XapaAKTEPH-
CTUKH CIIy4ailHbIX BEJIWYHMH, pPEIIaTh OCHOBHBIC
3aa4M MaTEMATHYEeCKOM CTAaTHUCTHUKH; PpEIIATh
TUIIOBBIE paCUETHBIE 33741

B-YKE-1 Bnageth: MeTogaMH MaTeMaTHYECKO-
ro aHaJiu3a M MOJIEJTUPOBAHMS; METOJAMH pe-
IICHUS 33/1ad aHaju3a M pacyera XapakTepu-
CTUK (PU3MYECKHX CHUCTEM, OCHOBHBIMH IIpHe-
MaMU 00pabOTKH AKCIIEPUMEHTAIBHBIX JaHHBIX,
MeToJlaMu paboThl ¢ MPUKIAAHBIMU MPOTPAMM-
HBIMU TIPOTYKTaMHU




Oﬁmenpmbeccnonaﬂbﬂble KOMIICTCHUUHA U HHAUKATOPLI UX JOCTUKCHUA

Koxa n saumenosaume OIIK

Kon u HanmeHoBaHue nuaukaropa goctxkenus OIIK

OIIK-1 CnocobeH wuCIOIb30BaTh MaTeMaTH-
YECKHE, €CTeCTBEHHOHAYYHBIC W WH)KCHEPHBIC
3HAHWS JUTsI PEIICHUs 3a7ad CBOEH mpodec-
CHOHAJIBHOU NIeITEeIbHOCTH

3-OI1K-1 3naTh: MaTeMaTH4eCKUW ammapar, puznde-
CKME M XUMHUYECKHE 3aKOHBbl HEO0OXOAMMBIE Ul pe-
meHusl MpoecCHOHANBHBIX 3a7ad B 00JIACTH XHUMHH
U TEXHOJIOTUHU SJIEPHOTO TOIUIMBHOTO LMKJA, OCHOB-
HBIE TEOPETUYECKHE TOJOKEHUSI CMEXKHBIX ecTe-
CTBEHHOHAYYHBIX JUCLIUIUINH

V-OIIK-1 Ymersb: ompenensitb HEOOXOAUMOCTh MPH-
BJICUCHMSI JONIOJIHUTEIbHBIX 3HAHUHM W3 CleLUaIbHBIX
pa3fenoB MaTeMaTHYECKUX M E€CTeCTBEHHOHAYYHBIX
JTUCLUIUIMH Ul peleHus NpoQecCHoHaNbHbIX 3a/1ad,
MPUMEHATH IOJyYeHHBIE TEOPETHUYECKUE 3HAHUS U
MaTeMaTHYeCKUi ammapaT JUIsl  CcaMOCTOSITEIbHOIO
OCBOCHHS CIICIHAIBHBIX PAa3/IE]IOB MaTeMaTHKU U
€CTECTBEHHOHAYYHbIX IUCLMIUIMH, HEOOXOIUMBIX B
npoeCCHOHATTLHON JeSITeIbHOCTH, NPUMEHATh 3Ha-
HUS MaTeMaTUKU U €CTECTBEHHOHAYYHBIX AMCLUILUINH
JUIsl aHaJin3a ¥ 00pabOTKH pPE3yJbTaTOB XUMHUYECKUX
IKCHEPUMEHTOB

B-OIIK-1 Bnaners: HaBbIKAMU UCIIOIB30BAHUS TEOPE-
TUYECKUX OCHOB 0a30BBIX pa3JelioB MaTeMaTHKH U
€CTeCTBEHHOHAYYHBIX JMCUUIUINH MPH PEIICHHH 3a-
Jad B 00JIACTM XMMHU M TEXHOJIOTUH SIEPHOTO TOII-
JMBHOTO [IUKJIA

B pe3ynbTare n3ydeHus: AUCUUILUIMHBI CTYJICHT CIENUAIUTETA TOJKEH:

3namu: o0uMe TOJIOKEHUS TEOPU CTPOCHUS aTOMHOTO SiJJpa, OCHOBHBIE BUIBI PATMOAKTHBHBIX
MpEeBpaIleHU, BUABI HOHU3UPYIOIUX U3ITYYCHHM, OOIIMe MPUHIIUIIBI TOTYyYeHUs] SHEPTUU B pe3yJIbTaTe
JIeJICHUS] ¥ CUHTE3a aTOMOB, MECTO aTOMHOMW T€HEepallu B 00IeM dHeprodanaHce MUpa, OCHOBHBIE TIpe-
UMYIIECTBA U HEJAOCTATKU MPUHIMITUATIBHBIC MTOAXO0/IbI K 00pAIlleHUI0 ¢ PaAMOAKTUBHBIMU OTXOJIaMH, UC-
TOPHIO CTAHOBJICHUSI aTOMHOW OTPACIv, OCHOBHBIE C(hepbl MPUMEHEHHS PaInOU30TOTIOB.

YMeTh: 3anuchIBaTh CXEMBI SAEPHBIX MPEBPAILICHUN U SACPHBIX PEAKIUH,

Bnagets TepMHHOJIOTHEN, TPUMEHSIEMON B aTOMHOM OTPACIIM, OCHOBHBIMU TMOHSATHSIMU, MPUME-

HAMBIMHU B HHCpHOﬁ oTpaciin

3 BOCIHIUTATEJIbHBIN ITOTEHIIUAJ JIUCLIMITJIMHBI

Hampapnenus/ienu Bocnura- 3agaun BocTIUTaHUS (KOI) BocrmrarensHBIN TOTEHIIHA TUCITATIIINH
HHUS
HyxoBHO-HpaBcTBeHHOE BOoC- = Bl ayXOBHO-HpaBCTBEHHOE pa3- Mcmonb3oBaHHWE BOCHUTATENBHOTO IIOTEH-
MMUTaHNUE BUTHE HAa OCHOBE TPAJWIMOHHOW & IIHaJia JUCITUIUTHHBI JIJIS:
HAI[MOHAIBHON CHCTEMbI IIEHHO- | - JTyXOBHO-HPaBCTBEHHOTO Pa3BUTHs 0OIIe-

CTell (IyXOBHBIX, STHYECKHX, 3C- | UEJIOBEUYECKUX AYXOBHBIX M HPAaBCTBEHHBIX
TETHYECKHNX, HHTEIUIEKTYyalbHbIX, [EHHOCTEH, (POpMUPOBAHUS KYIbTYPHl ITH-

KyJbTYPHBIX H JIp.)

YECKOT0 MBIIUICHHUS, CIIOCOOHOCTH MOpalib-
HOT'O CYXKJEHHS MOCPEICTBOM MOJIEIUPOBa-
HHS CUTYyalluid HpaBCTBEHHOT'O BHIOOPA | JP.
WHTEPAKTUBHBIX METOMIOB OOydeHus (mmc-
KYCCHUH, TUCIYTOB, POJICBBIX CHUTYyAaIlWii) Ha
YYEeOHBIX 3aHITUIX




- MpHOOLICHUS! K TPaIULMOHHBIM POCCHH-
CKHM JYXOBHO-HPaBCTBEHHBIM IIEHHOCTSIM
yepe3 CoJepKaHNe TUCHUIUINHBL.

DKOJIOrMYECKOE BOCIIMTAHUE

HHTGJ’IJ’ICKTyaJ’ILHOC BOCIIUTA-
HHUEC

B9 dopmupoBanne OepexHOTO
OTHOIIICHUS K TPHUPOJC M OKpY-
JKarolen cpeae

B11 <¢opmupoBanue KylbTyphl
YMCTBEHHOTO TpyJa

Hcrnonp3oBaHne BOCIUTATENFHOTO TIOTEH-
nuana JUCHUILTAHBL IS

- pa3BUTHUS IKOJOTHUECKOH KyJIbTYPHI depe3
ydeOHbIe 3aJaHMs FCCIEeI0BATENbCKOTO Xa-
pakrepa, MoAroTOBKY pedeparos, JOKIAI0B,

MIpe3eHTalNH, acce, Hay4HO-
00pa30BaTeNbHBIX MPOEKTOB IKOJIOTHIECKOM
HaIpaBJICHHOCTH;

- COJCHCTBHS Pa3BUTHUIO 3KOJIOTMUYECKOTO
MBIIIICHUS 4Yepe3 HM3ydeHHe IOCIEeICTBUI
BIIUSTHUSL YEJIOBEKA HA OKPYXKAIOIIYIO CPENy.
Hcnonp3oBaHue BOCIUTATENBHOTO TOTEH-
nyana JUCHUTUIMHBL IS (DOPMHUPOBAHUS
KYJbTYpPbl YMCTBEHHOI'O TPyJa MOCPEACTBOM
BOBJICUEHHsI CTYJCHTOB B y4yeOHBIC HCCIIe-
JIOBaTENLCKUE 3a/IaHMsI, KypCOBBIE PaOOTHI U

Ap.

B12 nonumaHue COLHOKYIBTYp-
HOIro u MEKIUCHUIITIMHAPHOT'O
KOHTEKCTa pa3BUTUS Pa3IHYHBIX
Hay4HBIX o0JracTeit

B13 cnocoGHOCTh aHAIM3UPOBATH
INOTCHIHUAJIBHBIC NHWBUINW3allUOH-
HBIE U KYJIbTYpHBIE PUCKU U yTPO-
3bl B pPa3sBUTHUU PA3JIUYHBIX HAy4-
HBIX o0JacTei

Pa3paboTka wnm ucnosiap3oBaHre B yueOHOM
MPOLECCE OHJIANH-KYPCOB MEXKAUCUHUILIN-
HapHOU HaNpaBJIECHHOCTH.

CtumynupoBaHue Hay4yHO-
HUCCIICIOBATCIBCKUX HMHUITMATUB MEXKIUCIIH-
IUIMHAPHOW HANpaBJIEHHOCTH, BOBIICUCHUE
CTYJEHTOB B COOTBETCTBYIOIIUE MTPOEKTHI.

[Ipodeccuonanbroe U Tpyao-
BOE BOCIIUTAHUE

B14 ¢QopmupoBanne TIIyOOKOTO
NOHMMaHMS  COLMAJIBHOW  POIH
npoheccuu, O3UTUBHON U aKTHB-
HOM YCTQHOBKM Ha IIEHHOCTU W3-
OpaHHOHN CHEenuaaIbHOCTH, OTBET-
CTBEHHOI'0 OTHOIICHHS K Tpodec-
CUOHAJIBHOU AESTEIBHOCTH, TPY Y

Hcnonp3oBaHHe BOCIUTATEIBHOTO TOTEH-
[Majga AUCIMIUTUHBL JUTS:

- (hopMHpPOBaHUS MO3UTHUBHOTO OTHOIICHHS
K npodeccuy MHKeHepa, MOHHUMAaHHUS €€ CO-
[UAJIBHON 3HAYMMOCTH M POJIM B OOIIECTBE,
CTpEeMJIEHHS CIIEJOBaTb HOPMaM IpodeccH-
OHAJIBHOW ATHKH MOCPEICTBOM KOHTEKCTHO-
ro  OOy4YeHHWs,  pemeHHs  MpPaKTHUKO-
OPHCHTHUPOBAHHBIX CUTYAIIMOHHBIX 3a]1a4;

- (opMupoBaHHs yCTOWYMBOTO HHTEpeca K
poQecCHOHATLHON JeSTEIbHOCTH, CIIOco0-
HOCTH KPUTHYECKH, CAMOCTOSITEIbHO MBbIC-
JUTh, TMOHUMATh 3HAYMMOCTH mpodeccun
MOCPEJICTBOM OCO3HAHHOT'O BBIOOpA TeMaTH-
KM IPOEKTOB, BBIMOJHEHUS NPOEKTOB C IIO-
cieaylomel myOnuuHON mpe3eHTauueil pe-
3yJIbTAaTOB, B TOM YHCIe 00OCHOBaHUEM HX
COIMAJIbHOM Y MPaKTUYECKON 3HAUUMOCTH;

- ¢GopMHpOBaHHS HaBHIKOB KOMaHJIHOU pa-
OOTBI, B TOM YHCIIE peaTn3aluy Pa3InIHBIX
MIPOEKTHBIX pOJe (Juaep, HCIOIHUTEND,
AQHAJIUTUK U TIP.) TOCPEACTBOM BBITTOTHEHUS
COBMECTHBIX ITPOEKTOB.

B15 ¢dopmupoBanmne NCHUXOIOTH-
YeCcKOH TOTOBHOCTH K TpodeccHo-

Hcnonbp3oBaHue BOCIUTATEILHOIO IIOTEH-
yajia JUCIUATUTHHBI IJIS:
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HAJILHOW JIGATENILHOCTH 10 W3-
OpanHO# Tpodeccnu

- (popMHpOBaHUs YCTOHYHUBOTO MHTEpeca U
MOTHBAIMK K TPO(HECCHOHATHLHON esTeNb-
HOCTH, TIOTPEOHOCTHU B JIOCTHIKCHHUU PE3YITb-
Tata, MOHUMAaHWA (HYHKIMOHANBHBIX 00s-
3aHHOCTEH W 3aja4 u30paHHOU mpodeccuo-
HAJBHOW JISSTeTbHOCTH, YyBCTBa Mpodeccu-
OHAJIBHOW OTBETCTBEHHOCTH Yepe3 BHIMOJI-
HEHHE YUCOHBIX, B TOM YHCIIE PAKTHUECKUX
3a/laHuii, TPeOYIIUX CTPOroro coOre-
HUS TPAaBWJI TEXHUKU OE30MacCHOCTH U WH-
CTpYKIMi 1O paboTe ¢ 000pyJOBaHHEM B
paMKax JJabopaTOPHOTO MPAKTHKYMA.

IIpodeccuonanbHoe BOCIUTA-  B36 ()opMUPOBAHHE OTBETCTBEH-
HH1E HOCTH ¥ aKKypaTHOCTH B paboTe ¢
ONAaCHBIMH BELIECTBAMU

Hcnonp30Banue BOCIHTATENBHOIO IIOTEH-
nuaga JAUCHUIUIMHBL Ui (OPMUpPOBAHUS
HABBIKOB 0E3YCIIOBHOTO BBIMOJHEHUS BCEX
HOpPM 0€301aCHOCTH Ha paboyeM MecTe, CO-
OJIONCHUU Mep TPEIOCTOPOKHOCTH IPU
BBINTOJIHEHUN HCCIICIOBATEIBCKAX U TPOU3-
BOJCTBEHHBLIX 3aJad C ONACHLIMHM Bellle-
CTBaMH.

4 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

JlMcIUIUIMHA 88edeHUe 6 CNeYUuaIbHOCHb OTHOCUTCS 030601 YaCTU €CTECTBEHHOHAYYHOTO MOJTY-
751 yueOHOTo TutaHa 1o cnenuaibHOoCTH 18.05.02 Xumuueckas mexnono2us mamepuanos cos8pemeHHOl

SHEpeeMmuKuU.
4.1. O0beM IUCIUIIINHBI

O6m1ast Tpy10eMKOCTh (00beM) AUCHUIUINHBI cocTaBisieT _4 3aderHwix eaunul] (3ET), 144

aKaICMHUYCCKUX Yaca.

Tabnuua 4.1. O0BEM TUCUMIUIMHBI [0 BUJAM Y4eOHbIX 3aHATHH

Cemectp
Bcero,
Bug yuebHoit paboThl 3a4ETHEIX €ITUHUAIL 1
(axan. gyacoB)
KonTakTHas padora ¢ npenogaBartesnem
B TOM YHCIIE:
— ayIUTOpHAs 110 BHUJIAM YYCOHBIX 3aHSATHI
- JIEKIAU 34 34
- IPAKTUYECKUE 3aHSITHS 34 34
- 1a0opaTopHbIe PabOTHI - -
CamocrosiTesibHas padoTa 00y4arOIIUXCH 76 76
B TOM 4HCJIE:
W3yYeHHE TEOPETUIECKOTO Kypca 30 30
WHAVBUIYAJIbHBIE 33JaHUsI, OTUYETHI MO TAOOPATOPHBIM paboTaM 10 10
Buj npomMeKyTO4YHOM aTTecTanuu (3a4eT) 36 36
HToro mo nucuuninHe: 144 144
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Tabmmua 4.2 - Pacnpenenenue yueOHOM Harpy3Ku Mo paszaenaM JUCIUIUIAHbI

2. Conep:kanue TUCHHUIIHHBI

Tabnuua 4.2 - Pacnipenenenue yueOHON Harpy3KH 110 pa3zesiaM JTUCHUILTAHbBI

Buner yaeOHON HArpy3KH B UX TPYAOEMKOCTbh, BKITFOUAst dopmMHpyeMbIe
CaMOCTOSITEIbHYIO paboTy CTYJCHTOB, aKaJ. Yachl WHAUKATOPbI
OCBOCHUA KOMIIC-
s : . TEeHINH
:E); HanmenoBanue paszena ] g >§ § g >§ o
g JTUCIIUTUTAHBI < g a3 % = | = 8 % 3
= = | BE|gsc | Eg|lgEe | ¢
2 F o= o g o S8 | ¢ g o o
S| E=|Fgx s & Fzg 5
= s = 2 S s B2 ]
g o~ 2 S g - a
= o = @) o =
1 | Ucropus pa3BuTus u 6 6 2 16 - 28 3-VKE-1
Oyny1iee siAepHOM MH- 3-OIIK-1
JyCTpUHU
2 | dusnveckre OCHOBBI 16 16 - 33 16 65 V-VKE-1
palHOaKTUBHOCTH, B-VKE-1
BO3MOYKHOCTH IPAKTH-
YECKOT0 IPUMEHEHHUS
3 | OCHOBBI SEPHOTO TOII- 12 12 3 27 5 51 V-OIlK-1
JIMBHOTO LIMKJA B-OIIK-1 3-T1K-
1
V-TIK-1
B-TIK-1
3-I1K-4
V-TIK-4
B-TI1K-4
UTOTO | 34 34 2 76 21 144
Tabmmma 4.3. — JIeKIMOHHBIN Kypc
Paznen, Tema yueOHOM AMCHUTIIIMHBI Howmep Romuuecrso uacos
JIEKIUHU Jlexmun ‘ CPC
1 cemectp
1. SinepHas MHAYCTPHSI, ATAITBI CTAHOBJICHHUS M COBPEMEHHOE COCTOSTHHSI
1.13Tansl cTaHOBJIEHUS SIAEPHOU HHIYCTPUH 1 2 4
1.2. CoBpeMeHHEe COCTOSTHUE SICPHON MHTYCTPHU 2 2 4
2. CTpoeHHe aTOMHOIO siApa
2.1. KanenbHasi, 0007049eyHast U KOJUIEKTUBHAS MOJIENTH CTPO- 3 2 4
€HHsI aTOMHOTO SIIpa
2.2. O0600mEHHas MoOJEeb, MOJEIb MAapHBIX KOPPEISLUH, 4 9 4
CTaTUCTHUECKAsl, KJIACTEPHAsI M ONITHYECKAsi MOJICITH
3. PaaguoakTuBHbIe IpeBpalleHsi. 3aKOH PaJHOAKTHBHOIO pacmaja.
3.1. OcHOBHBIC BUJIBI PA/IMOAKTHBHBIX PEBPALCHUN &) 2 4
3.2. Busibl HOHO3UPYIOIUX M3IyYE€HUI U METOABI 3aIlUThI OT 5 9 4
HUX, OCHOBHBIE JJ030BbI€ HArPYy3KH Ha IEPCOHAJ M HaCcEJICHHUE
4. IToayyeHue JHEePIruu B pe3yJibTaTe pacnaja M CHHTe3a sjaep. SlaepHble U TepMosiiepHbIe




peaKkTopbl
4.1. TlonydyeHue SHEpPrUM B pe3yjibTaTe pacmajaa saep. 7 5 4
S nepHbie peakTopsl
4.2. TlonyyeHue 3HEPTUM B pe3ylibTaTe cuHTE3a siaep Tep- 8 5 4
MOSIIEpHBIE PEAKTOPbI
5 OcHoBHbBIE BU/IBI si/IePHOT0 TOIUIHBA. [IpeuMynecTBa U HEIOCTATKH
5.10kcugHOe, KapOWMIHOE HHUTPUIHOE, METAIUYECKOE 9 2 5
SIZIGPHOE TOILIUBO
5.2 TonnuBO Ha OCHOBE CIUIABOB ypaH-aJIIOMHHH, ypaH LUP- 10 2 4
KOHUH, TMCIIEPCHBIC TOTUIMBHBIC KOMITO3UIIUN
6. IlpuHuumnel oOpaleHust ¢ paiiOaKTUBHBIMH OTXOAaMHU.
6.1 XapakTepucTHKa paJOaKTUBHBIX OTX0JIOB 11 2 4
6.2. [TepepaboTKa ¥ U30JISIHSI PAJAMOAKTUBHBIX OTX0JI0B 12 2 5
7. Sinepuoe Hacaenue. Peadbuiuranusi TeppuTOPHIi.
7.1.0cHOBHBIE OOBEKTHI SACPHOTO HACIICIHSI 14 2 4
7.2 KpynuHeiimusa aBapuu Ha 0OBbEKTaX SAEPHON HHIYCTPUH,
IPUYMHBIL, MTOCIEACTBUS U MOAXOAbl K peabunuTtauuu teppu- | 15 2 )
TOpUH
8. IlpuMeHeHne paTuoHYKINIO0B
8.1 IlpumeHeHWE pPaIMOHYKINIOB B MEIUIIMHE, aHATUTHYC- 16 2 4
CKOM XMMUU, MPOMBIIIIEHHOCTH, HAYYHBIX HCCIEIOBAHUSIX
8.2. IlpumeHeHue pagMOHYKIUIOB B MPOMBIILICHHOCTH, 17 2 5
HAYYHBIX MCCIEAOBAHUAX
9.0cHOBHbIE€ HANPaBJIeHUs] PA3BUTHUS SIIEPHOH WHIY- 18 9 8
CTPHH.
HTroro uacos B 1 cemecTpe: 34 76
Tabmuma 4.4. — IpakTudyeckue 3aHsATHs
TpynoemMKocCTs,
aKaJl. 4acoB
w Howmep Dopmsbl
s = B TOM YHCIIE C
2 E HanmMenoBanme TeMBbI paszzena, KOHTPOJIS
Z = HCIIOJIb30BaHUEM
T 5 3aHATUA TemMa BBITIOJTHEHUS
& BCET0 WHTEPAKTHBHBIX
JUCITUTUTAHBI paboThI
00pa30BaTEeNbHBIX
TEXHOJIOTHI
1 cemecTp
DTanbl CTAHOBIICHUS
1 . 1 TectupoBanue 2 2
SICPHON WHTYCTPUN
2 CoBpeMeHHee COCTOsTHUE 1 Ompoc, 2 5
SICPHON WHTYCTPUN TECTUPOBAHUE
Omnpoc
KanenbsHasi, o0o10ueuHast poc,
BBITIOJTHEHUE
3. Y KOJUICKTUBHASI MOJICTH 2 . 2 2
CaMOCTOSITENILHOM
CTPOCHHS aTOMHOTO sIpa
paboTHI
O0006mIEHHAs MOIEIIb, Ompoc
MOJIEJb ITApHBIX KOppe- poc,
. BBITIOJTHEHUE
4. TSN, CTAaTUCTHYSCKas, 2 N 2 2
KOHTPOJIBHOH pa-
KJIaCTepHast U ONTHICCKas
00THI
MOJIEIH
5 OCHOBHBIE BU/IbI pAIHO- 3 Ompoc, 5 5
' AKTUBHBIX NPEBpAIICHUI cobeceJoBaHUE




Pacuérsl 1030BbIX Harpy-

Brimonnenue ca-

6. 3 MOCTOSITEIBHON 2 2
30K
paboTHI
[TonyuyeHnue sHEepruu B
7 pe3yJsibTaTe pacrnaja 4 Omnpoc, 5 5
' anep. SlnepHsie peakTo- TECTUPOBaHUE
pBI
[TonyuyeHnue sHepruu B
e3yJibTaTe CUHTE3a Brionenne
8. ;mg %]e MOSIEDHBIE e 4 KOHTPOJILHOM 2 2
p1ep p p paboThI
AKTOPBI
OkcugHoe, kKapOuaHOE
Ompoc,
9 HUTPHUIHOE, METAJIJINYC- 5 2 2
TECTUPOBaHUE
CKOE€ SIICPHOE TOIJIMBO
TomnuBo Ha OcCHOBE
CILIABOB YpaH- Brimosnnenue
10 ATIOMUHUM, ypaH IIUPKO- 5 KOHTPOJIbHOM 2 2
HUH, TUCIIEPCHbIE TOII- paboThI
JIMBHBIE KOMITO3UIIUU
11 XapakTepucTuka pajano- 6 Ompoc, 2 2
AKTUBHBIX OTXOJIOB TECTUPOBAHUE
[lepepaboTka 1 H30IAIHSA Brimoenne
12 pep 6 KOHTPOJIbHOU 2 2
pPaZlOaKTUBHBIX OTXOJI0B
paboThI
13 OcHoBHBIE OOBEKTHI 7 Ompoc, 2 2
SICPHOTO HACIICAHS TECTUPOBaHUE
Kpynnelimue aBapuu Ha
00BEKTaX SIePHON UHY-
CTpHH, 1T I1[/111:1/1}11)1 noﬂy Brinoxsenue
14 PHH, D ’ 7 KOHTPOJIBHON 2 2
CIIEJICTBUS U TIOJXOMABI K
paboThI
peadbunuTau TeppPUTO-
puit
[Ipumenenue paano-
HYKJIHJIOB B MEIULINHE
I >/ITUTHE, Ompoc,
15 AHAIMTUYECKON XMMUH, 8 2 2
TECTHPOBaHUE
MIPOMBIIIIJIEHHOCTH, HAY4-
HBIX HCCIIEJIOBAHUSIX
IIpumenenue paauo-
H 12)1141103 B II I:)l\i[I)IHI Brinoxserme
16 Y P 8 KOHTPOJIBbHOU 2 2
JICHHOCTH, HAYYHBIX HC-
paboThI
CIICIOBAHMSIX
OcHoBHbIe HanpaBJeHusl | BrImoaHeHne Brinmonnenue
17 pa3BUTHUS AJEPHON UHIY- | KOHTPOJBHOM KOHTPOJIbHOU 2 2
CTpHH. paboThI paboThI
HToro yacos B 1 cemecTpe: 34 34




Tabmmua 4.5 — CamocTosiTensHas paboTta CTyieHTa
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Howmepa paznenos
pa pasa Cpoku ®opmel koHTpOs | OObeM,
U TEM Buaet CPC
BBITIOJIHEHHUS CPC 4acoB
JUCIMILIINHBI
| cemecTp
KoncnekrupoBanue
DTansl CTaHOBIICHHS 4eOHOU JIUTEPATYPHI U
o y patyp 2- Henenst Otuer 8
AJICPHON MHYCTPUU popaboTKa MaTepuaia,
CaMOTECTUPOBAHHE
KoncnekrupoBanue
2. CtpoeHue aTOMHOI'0 .
anpa yueOHOIl TuTeparypsl u 4-g Henens Otuer 8
P npopaboTKa MaTepuaia
3. PaguoakTtuBHbBIE KoncnekrtupoBanue
IpEBpAllleHHs] U HOHU- | y4eOHOM JIuTepaTyphl U 6-s1 Henens Otuer 8
3UpPYIONIME W3JIyYeHus1 | mpopaboTka MaTepuasa
4. IlonyuyeHue 3Hepruu
B pe3yJbTaTe pacnaaa u KoncnektupoBanue
CUHTe3a siiep. SnepHble | yd4eOHOM JIuTepaTyphl U 8-s1 Henens Otuer 8
U TEPMOSJIEpHBIC peak- | MpopaboTka MaTepuana
TOPBI
5 OcHoBHEIE BUIEI
KoncnektupoBanue
AJIepHOTO TOIIMBA. .
yueOHoil muteparypel 1 | 10-1 Henens Otuer 9
[IpeumymiecTBa u He-
npopaboTKa MaTepuana
JOCTAaTKU
6. [Ipunnumne! oOparie- KoncnektupoBanne
HUS C paJOAaKTUBHBIMU | Yy4eOHOU nutepatypbl U | 12-1 Hemens Otyer 9
OTXOJIaMH. mpopaboTKa MaTepraia
7. SlnepHoe Hacnenue. KoncnektupoBanne
Peabunuranus tepputo- | ydeOHOI nutepatypbl U | 14-1 Henmens Otuer 9
puii. npopaboTKa MaTepuaia
KoncnektupoBanue
8.Ilpumenenue paauo- .
HYKITIIOB y4eOHOU JTUTEPATYPHI U 16-s Henens Otuer 9
Y npopaboTKa MaTepuaia
9.0cHOBHBIE HalIpaBJie- KoncnektupoBanue
HUS pa3BUTHS SJIepHOW | yueOHoM nutepatypel u | 17-s1 Henens Otuer 8
WH]yCTPHHU. mpopaboTKa MaTepraia
Bcero yacoB B 1 cemecrpe: 76

KypcoBbie paGoThI (IPOEKTHI) M0 TUCHUILIMHE
He npexycmoTpens! yaeOHbIM IJIaHOM TACIUTLTAHBL.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'THU

B xone peanmuzamnuu nporpaMMbl TUCHUTUINHBI « BBeeHNE B CIENUATBLHOCTDY MPU MPOBEICHUN
ayJIMTOPHBIX 3aHSITHHA HCIIOJB3YIOTCS CIEAYIONIMe 00pa30BaTEbHBIE TEXHOJIOTHU: JIEKIIHH, MPaKTUYe-
CKUe€ 3aHATHS,

WNuTepakTrBHOE 00ydeHHE peann3yeTcs Kak TUATIOroBoe 0Oy4YeHHe B XOJe JIEKIIMOHHBIX U MPaK-
TUYECKHUX 3aHATUN, YTO TO3BOJISIET OCYIIECTBISTh B3aUMOJIEHCTBUE MEXKIY CTYJACHTOM M IIperojiaBare-
JIeM, a TAKXKE MEXI1y CAMUMHU CTYJEHTaMHU.

Jlexumu: TpamunMoHHas WHGOPMAIIMOHHAS JICKIMs, MPOOJIeMHAasl JICKIUs, JeKIusi-oecena, Jek-
UA-KOHCYIbTAIMS, JICKIIUU C UCIIOJIb30BAaHUEM CIIaiI-Ipe3eHTaIil.
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Jlist KOHTPOJISE YCBOGHUS CTYACHTAMH DPAa3/eioB JaHHOTO Kypca MPOBOIATCS Oecelbl BO BpeMs
YTEHUs JIEKLUH, [IPeUIaraloTcsi NpoOiIeMHble 3aJaHus, MCIIOIb3YIOTCS KOMIBIOTEPHbIE U TEXHUUECKUE
CpEICTBA AJIsl YJIy4LIEHUsI BOCHPUATHS W3Yy4aeMOI0 MaTepuaia, s IpUOOpeTeHUsl CTyJeHTaMH HOBBIX
TEOPETUYECKUX U (PAKTUUECKUX 3HAHUH.

[IpakTHueckue 3aHATHS: CEMUHAp, PELLICHUE 3a/au.

Ha npaktuyeckux 3aHATUSAX HPOBOJUTCA 0OCYXIEHHE HanOojee BaKHBIX U TPYIHBIX Pa3JelioB
JUCLHUTUIMHBL, TTPOBEPKAa W OOCYXKIEHUE MHIUBUAYAIbHBIX JTOMAIIHUX 33/JaHUH, WTOTOB BBITIOJIHEHUS
KOHTPOJIbHBIX Pa0OT, 3acaylIMBaHUE U 00CyXeHHE pedepaToB, pelIeHHEe PacuETHBIX 3a/1ay.

CamocrosarenbHas paboTa CTYyJICHTOB MOJIpa3yMeBaeT NpopadoTKy JEKIIMOHHOIO MaTepuala ¢ Uc-
I0JIb30BAHUEM PEKOMEHyEeMOM JINTepaTyphl, NOATOTOBKY MHIMBUAYAIBHBIX JAOMAIIHUX 3aJaHHUH, MOJ-
TOTOBKY K KOHTPOJIbHBIM paboTaM, JJIsl BBIITOJIHEHUS KOTOPBIX HEOOXOMMO UCIIOIb30BaTh HE TOJIBKO pa-
00Ty Cc mpezylaraeMoi JIMTepaTypoi, HO U MOMCK IO 0a3aM JaHHBIX XMMUYECKUX COCIUHEHUH, paboTy B
DJIEKTPOHHBIX OUOIMOTEKAX.

KoHcynbranus: nHIuBUAyaabsHOE OOLIEHNE IPEenoJaBaTess co CTYJAEHTOM, PYKOBOJCTBO €ro Jes-
TEJILHOCTBIO C IIEJIBIO MEpeaddl ONbITa, YIIYOICHUS meopemuieckux u pakxmuieckux 3Hanui, mpuoope-
TEHHBIX CTYJIEHTOM Ha JIEKLHSX, B pe3yJbTaTe CaMOCTOATENbHOIN paboOThl, B MPOLIECCE BBINOJIHEHUS Kyp-
COBOI'O ITPOEKTUPOBAHUS U .

OcHOBHBIE BU/IbI 00pa30BaTEIbHBIX TEXHOJIOT MM

HNHupopMallnoHHbIE TEXHOJOTUM — OOyuY€HHUE B IJIEKTPOHHOW 0Opa30BaTENbHOM cpelie C LENblo
pacuMpeHust A0CTyna K o0pa3oBaTelbHbIM pecypcaM (TEOpEeTHUECKHM K HEOrpaHMYEHHOMY O00beMy U
CKOPOCTH JIOCTYIIa), YBEIMUYEHUSI KOHTAKTHOTO B3aUMOJICHCTBUS C IPENOAABATEIEM, IOCTPOCHUS UHAU-
BUAYQJIbHBIX TPAEKTOPUN MOATOTOBKU M OOBEKTUBHOI'O KOHTPOJISI U MOHUTOPUHIA 3HAHUI CTYICHTOB.

Pabora B kOoMaHJie — COBMECTHAs AESITEIbHOCTb CTYAEHTOB B IPYMIE MOJ PyKOBOJICTBOM JIUJEPA,
HalpaBJIeHHas Ha peleHue oOuIel 3ajjauu MyTeM TBOPUYECKOTO CII0KEHUS Pe3yJIbTaTOB MHANBUYaIbHOM
paboThl WIEHOB KOMaH Ibl C JICJIEHUEM IIOJTHOMOYMM U OTBETCTBEHHOCTH.

Case-study - aHanmu3 peaqbHbIX HPOOIEMHBIX CUTYyaIMii, UMEBIIUX MECTO B COOTBETCTBYIOIICH 00-
JacTy npodeccrnoHalbHOM 1eATeNbHOCTH, U TOMCK BApUAHTOB JTyUIINX PELICHUH.

Wrpa — poneBast UMUTALMSI CTYJI€HTaMU PEalbHOM Mpo(decCHOHANBHON JEATENIbHOCTH C BBIMOJIHE-
HUEM (QYHKIIMH ClIenuanicTOB Ha pa3IN4HbIX padounx MecTax.

[TpobnemHoe 0OydeHue — CTUMYJIMPOBAHHE CTYJEHTOB K CAMOCTOSITEIbHOMY MPHOOPETEHUIO 3HA-
HUH, HEOOXOIUMBIX I PEeLIeHUs] KOHKPETHON MPOOIeMBl.

KoHTekcTHOE 00yueHne — MOTUBAILMS CTYAEHTOB K YCBOEGHHUIO 3HAHUI IMyTEM BBISABICHHS CBs3ei
MEXJly KOHKPETHBIM 3HAaHHEM U €ro npuMeHeHueM. [Ipu 3Tom 3HaHMsI, yMEHUsI, HABbIKU JTAlOTCS HE Kak
IpeMET JAJIs 3alIOMUHAHNS, a B KaUYeCTBE CPEICTBA PEeIIeHUs MPOo(ecCHOHANbHBIX 3a1ay.

OOyueHre Ha OCHOBE OIbITa — aKTHBHU3aIUs [O3HABATEIbHOM JIESTEIbHOCTU CTYJIEHTa 3a CUET ac-
COLIMAIIMH U COOCTBEHHOT'O OIBITA C MTPEIMETOM H3YUYECHHUS.

NuauBuayanbHoe 00y4eHHE — BHICTPAWBAHUE CTY/IEHTOM COOCTBEHHOW 00pa30BaTEIbHON TPAeKTO-
puM Ha OcHOBe (OPMHPOBAHUS MHAMBUIYAIbHOM 00pa30BaTEIbHOW MPOrpaMMbl C YYETOM HHTEPECOB
CTYyJEHTA.

MexaucuuIiMHapHoe 00yueHne — MCIIONb30BaHue 3HAaHUK M3 Pa3HbIX 00JacTel, X TPYIIUpPOBKa
Y KOHIIEHTpAIMs B KOHTEKCTE peliaeMoil 3a1auu.

Omneperxarolasi caMOCTOATENbHAs paboTa — U3ydYeHUe CTYJCHTaMH HOBOT'O MaTepuaia J0 ero u3y-
YEHUsI B XOJI€ Ay IUTOPHBIX 3aHATHUH.

WNuTepakTiBHOE 00yUeHHE peaT3yeTcsl Kak AUanoroBoe oOydyeHue B X0/€ JIEKIIMOHHBIX U MPaKTH-
YECKUX 3aHATUHN, YTO MO3BOJISIET OCYIIECTBIATh B3aUMOJCHCTBHE MEX]y CTYJIEHTOM U MPENoJIaBaTelIeM,
a TaK)Ke MEXy CAaMUMHM CTyAEHTaMU.

JlocTrxeHue miIaHupyeMbIX pe3yIbTaTOB OCBOEHUS AUCIMILIUHBI OCYIIECTBIISETCS 32 CYET UCIOJIb-
30BaHUS CIEIyIOMUX 00pa30BaTebHBIX TEXHOJIOTHI:

JlucraHunoHHOE 00y4YeHHEe pean3yeTcs MPH MPOUYTEHUU HEKOTOPBIX JIEKIIMM U peleHus] HHAWBU-
JyalbHbIX 337a4 IMpPH IOJTOTOBKE K KOHTPOJBHBIM paboTaM MOCPEICTBOM BHACOKOH(EPEHLCBA3U U
JJEKTPOHHOU MOYTHI (CTYJEHTHI IPUCHUIAIOT PEIIEHHBIE 3aJaul Ha TIOCTY MPENoJIaBaTeNo).
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6 OUEHOYHBIE CPEACTBA U151 BXOJHOI'O U TEKYHIEI'O KOH-
TPOJIA,ITIPOMEXYTOYHOU 1 UTOI'OBOU ATTECTAIIUU (AHHOTAILIUSA)

KoHTpob 0CBOCHHS JUCLMILIMHBI IPOU3BOIUTCS B COOTBETCTBUHU C Ilon0keHHnEM O pEUTHHIOBOM
cucreMe OLeHKH 3HaHui crynenros [JUTHU HUAY MUON.

BxonHo# KOHTpOJIb IPOBOAUTCA B (POPME TECTUPOBAHUS

IIpumep TecTa BXOAHOTO KOHTPOJISA

1. Ynco snexrponos Buone Ca?* paBHo
1)18 3) 22
2)20 4) 40

2. BepHbl 11 cneayrolue CyKaeHus 0 Oapuu U ero COeJUHeHUIX?
A. Kasib1iiii OTHOCHUTCS K HIEJIOYHBIM METAJLJIaM.
b. Okcun xanbius oTHOCUTCS K aM(OTEPHBIM OKCHUJIAM.
1)BepHO TOJILKO A 3)BepHbI 00a CyXICHHS
2)BepHO TOJIbKO b 4) 00a CyXJIeHUS HCBEPHBI

3. COCI[I/IHGHI/UI C HOHHOU CBSI3BIO PpacCIIOJIOKCHEI B pH,I[y:
1) F, KC1,NH,  3) CaFz, CaSOs, H20
2) LiBr, Ca0, BaF. 4) NaNOs, HF, NF,

4, CTCHCHB OKHUCIICHUA +2 aToOM yrjiepoaa UMECT B COCITUHCHUN
1) CO, 3) "HCOOH

2) CBr, 4) CH3COOH

5. HemonekynsipHoe CTpOEHUE UMEET
1) pymiepen  3) Boxa

2) anmas 4)  yIIACKUCIBIN Ta3
6. B nepeune BemecTs

A)MN,O, I') CaO

b) MgO ) C1.0,

B)C120 E) CrO

K OCHOBHBIM OKCHJIaM OTHOCSITCSI BEILIECTBA, (POPMYJIbI KOTOPHIX 0003HaYEHBI OYKBaMHU

1) ABT 2) BI'/] 3) ABE 4) BTE

7. BepHbI 11 cleayONINe CYKACHUS O MEJIU U €€ COCTMHCHUSX?
A. T'mapokcun menu (II) oTHOCUTCS K KHCIIOTHBIM THIPOKCUIAM.

b. Menp npakTudecku He pacTBOPsiETCs B pa30aBICHHON CEPHOM KUCIIOTE.
1) BepHO TOJIbKO A 3) BepHBI 00a CyXJICHHS
2) BepHO Tonbko b 4) o0a cy»aeHust HeBEpHBI

8. OkcuJl Kanusi B3aUMOJIEUCTBYET C KKIbIM U3 JBYX BEIIECTB:
1) MacnsHas KUCIOTa B BOJA
2) yKCyCHasi KUCJIOTAa U BOAOPOL
3) OKCHUJ HATPHS U cepa
4) OKCUJ KQJIbLUS U CEpHAsl KUCIIOTa

9. C runpoxcugom xpoma (III) He B3aumMoaeiicTByeT

1) xJIOpHast KUCIIOTa 3) TUIPOKCH]T KaIus
2)KucIopon 4) runpoKCcHU HaTpUs

10. PacTBOp ruapokapboHaTa Kaiaus BbIIENSET YITIEKUCIIbIM ra3 npy 1eHCTBUM Ha HEro
1) xynopuaa HaTpus
2) YrOJIbHOW KUCIIOTBI
3) Mr000# meaoun
4)yKCYCHOU KHUCIIOTHI
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Texkymuii KOHTPOJIb 3HAHUM CTYJEHTOB IIPOU3BOJUTCS €KCHEACIBHO Ha IPAKTUYECKUX 3aHATH-
X MPeroaBaTesieM, BeIyLUM 3aHATUS 110 AUCLUILIMHE B CICAYIOUIMX (OopMax:

- YCTHBIH OIIpOC

— TECTUPOBAHUE,;

—KOHTPOJIbHBIE Pa0OTHI;

OT[[GJIBHO OLCHUBAKOTCA JIMYHOCTHBIC Ka4Y€CTBa CTYACHTA (aKKypaTHOCTB, HUCIIOJIHUTCIIBHOCTD,
MHHUIMATUBHOCTh) — paboTa y JOCKH, CBOEBPEMEHHAs cAaya TECTOB, OTYETOB 110 JIAOOPATOPHBIM paboTam
U MHAUBUAYAJIbHBIX 3aI[aHI/II7I.

IIpumepwl 60npocos Kk ycmuomy onpocy

1. ITepeuncnure 6a30BbIe KOMIIOHEHTHI SI€PHOI HHITYCTPHH.

2. IlepeuncnuTe OCHOBHBIE TAIbl CTAHOBJICHUS SIEPHON UHIYCTPHUU.

3. OxapakTepu3yiTe 3TaIlbl CTAHOBIICHUS AAepHON HHIYCTpUn Poccun B «mmoctyepHOOBUTbCKHI [lepuo.

4. Oxapakrepusyite cTpykTypy ['ockopriopamnuu «PocaTom»

5. HazoBuTe u oxapakTepusyiTe OCHOBHYIO CTPAaTEIMUYECKYyIO LeNib siAepHOi sHepreTuku. Kakue 3amaun
HEOOXOIMMO PEIINTh s JOCTHKEHHsI CTPAaTerH4eCcKOM 1elu.

6. MecTo siaepHOil sHEepreTuku B 0011eM 3Heprodanance B Poccun u Mupe.

7.KakoBa 107151 aTOMHOM TeHepaiuu B o01iem sneprodanance Poccun.

8. Ilepeuncnure OCHOBHBIE IPEUMYILIECTBAMU SIEPHOM SHEPTETUKH 110 CPABHEHUIO C JPYTUMHU

HHEPTOTEXHOJIOTUSIMH

9.IlepeuncnuTe OCHOBHBIE HEAOCTATKU SJIEPHOW SHEPreTUKU MO CPABHEHHUIO C IPYTMMHU TEXHOJOTHSIMU
TeHepaluy SHEPTHH.

10. Yro Takoe «mmpobinema HepacnpocTpaneHus». Kak pemaercs JanHast 3aa4a Ha CETOIHSAIIHUN JICHb.

[Ipumep Tecta

BAPUAHT 2

1 HOJI HOPpMAJbHBIMHA YCJIOBUAMMU (H.y.) B XUMMH NTOAPA3yMEBAIOT CJICAYIOIIMEC SHAYCHUSA 1aBJICHUSA
M TeMIneparypbl:

a)p=101,3 arm; T=298 K; 6) p =760 mm pr. ct.; T =100 °C;

B)p=1,013TIa; T=0°C; r)p=101,3kIla; T=273 K.

(1 6am)

2 BaxHeilllUM CcJIeJICTBHEM TEPMOXMMHYECKOro 3akoHa [ecca siBisieTcsl yTBep:KAeHUe, 4TO
TeII0BOH 3PP eKT XMMUYECKON peaKu My paBeH...

a) CyMMe€ TeIJIOT 00pa30BaHMUs UCXOIHBIX MPOIYKTOB;

0) cymme TeruioT 00pa3oBaHus MPOLYKTOB PEAKIINY;

B) CyMMe€ TeIJIOT OOpa30BaHUs TPOIYKTOB PEAKIMUA 3a BBIUETOM CYMMBI TEIUIOT OOpa3oBaHUS
UCXOJIHBIX BEIECTB C YYETOM CTEXMOMETPHUECKUX KOI()(UIMEHTOB TEPMOXMMHUYECKOTO YpaBHEHHS
peaxImm;

I) CyMMe€ TEIUIOT O00pa30BaHMsS MCXOIHBIX BEIIECTB 3a BBIYETOM CYMMBI TEIUIOT OOpa3OBaHMS
MPOIYKTOB PEAKIINY.

(1 6amm)

3 Ecam Bce KOMIOHEHTHI CJIelyIolIell peakuuu ABJAAKOTCA razamu: A + 3B < C cooTHolieHue
mexkay Ke n Kp paBHo:

a) Ke=K. (RT)®  6) Kp=K.RT; B) K,=K(RT)2.

(1 6amm)

4 CeleKTHBHOCTH T€XHOJOTHY€CKOro Mpouecca — 37o. . .
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a) KOJIMYECTBEHHAs OLIEHKA Y(PPEKTUBHOCTH;
0) kauecTBeHHas OIleHKa (D PEKTUBHOCTH;

B) cnenuduueckas oreHka 3(p(PEeKTUBHOCTH.
(1 6am)

5 Hpouecc YKPYIIHCHUA TUCHEPCHBIX YaCTHUI B pE3yJbTaTe UX B3aNMOJIEHCTBUA U Oﬁ'beI[I/IHeHHH B
arperaTbl, Ha3bIBA€TCHA

a) KoaryJisiuen; 0) drnoranuei;
B) ajcopOuueii; I') KpUCTAJUTU3AIUCH.
(1 6amn)

[Tpumep KOHTPOIBHON pabOTHI
1. Haiinute xoadduiueHT pacnpeaeneHus paJioakKTUBHOTO BEIIeCTBAa IPU SKCTPAKIMH 0 CIACAYIOUIIM
JAHHBIM:
- 00bEeMBI BOJIHOM M OpPraHUYECKOM (a3 paBHBI COOTBETCTBEHHO 8 M 3 MJI
- CKOpPOCTh cyeTa (3a BeraeToM (poua) 0,5 mir ucxomuoro pacteopa 1700 umr/mMuH
- ckopocTh cuera 1,0 Mu1 BOIHOrO pacTBopa IMOCJE YCTAHOBJIEHHUS 3KCTpakUMOHHOro pasHoBecus 1000
WMIT/MHH.
Omnpenenure 3HaueHue GakTopa U3BICUCHHUS PAAHMOAKTUBHOTO BEIECTBA B OPTaHUYECKYIO a3y MpH Of-
HOKPAaTHOW SKCTPAKIIMH.

2. B pesynprare SKCTpakuu paguioakTUBHOTO BemecTBa U3 10 M1 BOAHOTO pacTBopa § MII OpraHMYeCKO-
rO PacTBOPUTENS PaJANOAKTUBHOCTh BOIHOW (ha3el ymeHbIIWiach B 3 pasa. Paccumraiite xoaddunment
pacrpeneneHus paJioaKTUBHOTO BEIIECTBA.

3. Koadunuent pacnpeneneHus paanoakTUBHOIO BELIECTBA A MPHU HKCTPAKLUU OPIraHUYECKUM PacTBO-
putenem 3,0, a koapduuueHT pacnpeneneHus seuiectsa B B Tex xe ycnoBusax 1,2. Paccuunraiite, xakoe
3HaYeHue (pakTopa oboraiieHus BelecTBa A 1Mo CpaBHEHHIO ¢ B B 3KkcTpakTe MOKET ObITh MOIYYEHO B
pe3ysibTaTe MPOBEJCHUS OJHOW M MATH MOCIEI0BATEIbHBIX SKCTPAKIUN (00bEeMBbI OPraHU4YecKOl U BOJI-
HOM (ha3 cCUUTaTh PaBHBIMU).

4. VnenbHas oObeMHasi ckopocTh cueta 10 M pacTBopa HUTpara TopHs B SM a30THOI KUCIOTe paBHS-
nack 1,5-10% umn/(mun-Mi). Tocie sxerpaximu Topust B 5 ma 20% pactBopa TH® B kepocuHe CKOpOCTh
cueTa BOJIHOM (ha3bl yMeHbIIMIach B 1,5 pa3a. Onpeaenuts k03hGUIUEHT pactpeaeaeHus.

5. Onpenenute KO3QPUINEHT pacnpeaeseHns paluoaKTUBHOIO BellecTBa X, €CNU y/elbHasi akTUBHOCTb
5 Mz BostHOTO pacTBopa coctanisia 6000 umm/(MUH-MIT), @ TOCIIE SKCTPAKIUU 3 MJI pacTBOpa 3KCTpareH-
Ta OHA YMEHbIINIACh B 3 pasa.

IIpome:xyTOUHBINE KOHTPOJIb MPOU3BOJIUTCS B (opMe 3auera , BKIIOYAIOIIEro B ceOs OTBET Ha
TEOPETUYECKHE BOIPOCHI.

@DOHJ| OLIEHOYHBIX CPEJICTB, BKIIOYAIOIIMI TUIIOBBIE 33/1aHUs, KOHTPOJIbHBIE pa0OThI, TECTHI U METOJIbI
KOHTPOJISI, TIO3BOJISIIOIIME OLIEHUTh PE3yJIbTaThl 0OydeHHs Mo JaHHOW JAMCUUIUIMHE, puBeaeH B Ilpunoxe-
HUH.

IIpumep BOpOCOB K 3a4eTy

Bomnpoce! 7151 TOATOTOBKY K 3a4€Ty
1 cemectp

1. Tlepeuncnure 6a30BbIe KOMIIOHEHTHI SACPHON WHAYCTPHUU.
2. TlepeuncnutTe OCHOBHBIC ATAIBI CTAHOBIICHHS SIACPHON HHIAYCTPHUH.
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3. OxapakTepu3yiTe 3Talbl CTAHOBJICHUS sSACpHON MHIYcTpun Poccuu B «mmoctyepHOObUTbCKUIY [le-

puoz.
Oxapakrepusyiite cTpykTypy I'ockopnopanuu «Pocatom»

o s

91 HEOOXOAUMO PEIIUTh JUTS JOCTHKECHHS CTPATETUIECKOMN LIEH.
MecTo simepHOIi SHEPTETHKH B 0011IeM dHeprodanance B Poccum u mupe.
KaxoBa nonst atToMmHoI renepaiu B 001em sueprodanance Poccun.

OHEProTEXHOJIOIusIMHA

HBoo~No

MU I'CHCpAllUU SHCPTHUU.

HazoBute n oxapaktepuszyiTe OCHOBHYIO CTpaTeTHUYECKYIO LIeTb siAepHOl sHepreTuku. Kakue 3ama-

[Iepeuncnure OCHOBHBIE IPEUMYILIECTBAMU SIACPHON SHEPIETUKHU 110 CPABHEHUIO C APYTUMHU

0. IlepeuncnuTe OCHOBHbIE HEAOCTATKH AEPHOI YHEPreTUKH MO CPABHEHUIO C JIPYTMMHU TEXHOJIOTHUS-

11. Yro Takoe «mpobiieMa HepacnpocTpaneHus». Kak pemraercs naHHas 3a7ada Ha CETOHSAIIHAN JICHb.

12. KamenbHast MOJIENb CTPOSHUS sIpa

13. OOGomodeyHasi MOAEIb CTPOSHUS SApa

14. KoiuieKTHBHAs MOJICITb CTPOCHUS SIIpa

15. O6oO0mEnHast MOAEIb CTPOCHHUS siIpa

16. KnacrepHas u onTHuYeCcKasi MOJICIH CTPOCHHUS siApa

17. TlepeunciutTe OCHOBHBIE BUJIBI SICPHBIX MPEBPAIICHUN

18. ITouemy anbda crieKTpbl JUCKPETHBI, a OETTa-CIIEKTPBI HEMPEPHIBHbBI?
19. IIpupona ramMmma-u3IydeHHS, SICPHAS U30MEPHSL.

20. IlpaBumno cnBura

7 YYEBHO-METOAUYECKOE U UTH®POPMAIIMOHHOE OBECIIEYEHHUE

JUCLUTLIINHBI

7.1 IlepedyeHb OCHOBHOM M JONOJHUTEIbHON y4eOHOM JINTEpaTypbl

OcHoBHas TuTepaTypa:
1.Anmues P.A., KanmeikoB C.H. Paguoaktusnocts M.: Jlausl'ox, 2013. 305 ¢

2.CanoxuukoB 10.A. Anues P.A., Kanmeiko C.H. PanqnoakTHBHOCTE OKpyXaroten cpeasl M.:
bunowm. Jlabopartopus 3nanuii, 2006. 286 ¢

JlononHuTeNbHAsA IUTEPATYpa

1.Kamepon U. SAnepubie peaktopsl: Ilep. ¢ anrin. M. Dueproatomusaar 1987 [DneKkTpoHHBIH pe-
cypc] ObC «Kuurodoum»
2.Kombipun A.A., Kapenmun A.U, Kapenmnn B.A. TexHomOTHs MPOM3BOACTBA M PATMOXUMHYECKON
nepepaboTKu saepHoro TormBa: Yueb. [locobue qnsa By3zoB M.: 3AO «M3narenbcTBO ATOMIHEPron3-
nat», 2006 [nextponnsit pecypc] DbC «Kuurodonm»

7.2 llepeueHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTu « AHTEpHET»

[lepedyeHb pekoMeHyeMbIX IHTEepHET CalTOB:

Ne HaumeHnoBaHue pecypca Tematnka
Dnexmponnas dubruomexa «Knueaghonoy www.knigafund.ru EcrecTBenHo-
Hay4Hast
DrexkTpoHHas OnbIHoTeKa yueOHbIX MaTepranoB mo xumun ChemNet xumudaeckoro Xumust
¢dakynpTera MI'Y um M.B. JlomoHnoco-
Bahttp://www.chem.msu.su/rus/elibrary/welcome.html
Pecypc «Snepnas ¢pusuka B untepHere» MI'Y: nuclphys.sinp.msu.ru Puznka

MexnayHnapoaHas — 6a3a  JaHHBIX ~— HAy4YHBIX  cTared W IyOJMKaIMii:
http://www.sciencedirect.com

Lentp wHpOPMAIMOHHO-OMOIHMOTEYHOTO OOeCTieueHUsl Y4eOHO-HAYYHOU JIesATeNb-
Hoct HUSTY MUOU: http://www.library.mephi.ru



http://www.chem.msu.su/rus/elibrary/welcome.html
http://www.sciencedirect.com/
http://www.library.mephi.ru/
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Hayunas snektponnast 6ubanoreka: http://elibrary.ru Xumust
DnexkrponHo-0ubroTeuHas cucrema l1Qiib: http://www.iglib.ru Xumust
http://www.xumuk.ru Caiit o xumun Xumust
https://chemnavigator.borda.ru/ Xumuyeckuii moprain Xumust
http://www/Chem.msu.su/rus/teaching/welcome.html - YuebOusie MmaTtepuansr Xumu- Xumus
geckoro ¢-ra MI'Y

http://www/Htf.ustu.ru/tos/cafedra_6.htm Xumust
http://www/Xim-spravka.org Xumust
http://www/Chemi.org.ru/html/index171.php Xumust
http://www/Chemport.ru: pagroxumus Xumust

7.3 llepeyenb HH(POPMALHOHHBIX TEXHOJIOTHI, HCTIOJIb3yeMBbIX MPHU OCYIIECTBIEHUH 00pa30-
BaTeJILHOIO Npouecca 1o JUCHHUILINHE, BKJII0Yasi lepedeHb IPOrPaMMHOI0 obecrieyeHus ¥ MH-
(hopManHOHHBIX CIPABOYHBIX CHCTEM

Tabmuia 7.3 — [lepeueHp TUIIEH3MOHHOTO ¥ CBOOOIHO PACIPOCTPaHIEMOr0 MPOTrPaMMHOT0 o0ecTieYeHuUs

Ne

HaunmenoBanue

Kpartkoe onucanue

1

MoobunsHoe npunoxxkenne MAT'ATD «lsotope Brouser». B cBo6oHoM nocty- SnepHo-

1€ J1JIsl yCTAaHOBKU Ha CMapT(OHBI U KOMIIBIOTEPHI

¢du3nveckre KoH-

https://play.google.com/store/apps/details?id=iaea.nds.nuclides&hl=ru&gl=US | crants! u xapakre-

PUCTUKH BCCX U3~
BCCTHBIX U30TOIIOB
BCCX 3JICMCHTOB

Tabnuua 7.4 — Ilepeuenb npodeccuoHaNbHBIX 0a3 TaHHBIX K HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Ne HanmeHoBaHue TemaTtuka ONEKTPOHHBIN agpec
1 MeskayHapoaHas 6asa HayuHble cTaTby http://www.sciencedirect.com
JIAHHBIX HAY4YHBIX CTATEil
U nyOJMKanui
2 Hayunas snektpornas | HayuHble cTatbu http://elibrary.ru
oubmmoreka Poccun
3 baza nanneix BUHU- | EctecTBeHHO-Hay4Has http://www2.viniti.ru.-
TU PAH

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

TaGJ’II/II_Ia 8.1 - MaTCpI/IaJ'ILHO-TeXHI/I‘{eCKOC obecrieueHue JAUCIHHUITITNHBI

No HanmenoBaHue moMenieHui i1l TPOBEICHUS BCEX BUIOB | Anpec (MECTOIMONIOKEHUE) TOMEIEHUH
_r y49eOHOM JeATEIHFHOCTH, ITPEAYCMOTPEHHON YICOHBIM JJISI IPOBEACHUS BCEX BUIOB YUCOHOU
IUIAHOM, B TOM YU CJIE€ IIOMEIIECHUS 111 CaMOCTOSTEIILHOU ESITENbHOCTH, MIPEAYCMOTPEHHOU
paboThI, C yKka3aHHUEM MepedHss OCHOBHOTO 000pyIOBaHMs, | y4eOHBIM TLUTaHOM (B Cllydae peann3a-
y4eOHO HArJISIAHBIX MOCOOUH U HCIOJIBb3YyEeMOI'0 MPOo- UMy 00pa3oBaTEILHON MPOTrpaMMBbI B
TPaMMHOTO obOecTieueHUs ceTeBoi (hopMe TOMOJHUTEIBLHO yKa-
3bIBACTCSA HAUMEHOBAHUE OpraHu3a-
MU, C KOTOPOU 3aKJIIOYSH JOTOBOP)
1 [YueOHas aynuTopusi Ajs NpoBeaeHus 3aHsiTuid Ne213 433507, YnabstHOBCKast 001acTh, T. JIMMHATPOB-
rmocamo4yHbIX MecT — 15; romans 53,33 xB.M.; rpan, yi. Kyiosmesa, 1. 294
crenuanu3upoOBaHHasi MeOETIb:



http://elibrary.ru/
http://www.iqlib.ru/
http://www.xumuk.ru/
https://chemnavigator.borda.ru/
http://www.chem.msu.su/rus/teaching/welcome.html
http://htf.ustu.ru/tos/cafedra_6.htm
http://xim-spravka.org/
http://chemi.org.ru/html/index171.php
http://www.students.chemport.ru/organicchemistry.shtml
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CTOJI TIPETOIaBaTeIbCKUH — 2 IIT., CTOJ KOMIBIOTEPHBIN — 1 mIT.,
CTyJbst — 1 IIT., CTYJI TabOpaTOPHBIM BUHTOBOU — 16 1., CToN Mabopa-
ropHbIit C-10I1A — 1| mT., cron mabopaTtopHusrif oTkpeiTeiid C-14KH — 4
[IT., CTOJI BECOBOH aHTHBUOpannoHHbIi CB-8 — 1 miT.

mkad HaecHo# [ITH-3 — 1 mT.

TexHn4ecKue CpeCTBa O0YICHHS:

Kommbrorep (MOHUTOD, CHCTEMHBIH OJIOK, KiaBHaTypa, MbIlKa) — 1
IT., IpoeKTop — 1 mT., 9kpaH — 1 mT.

nporpammuoe obecniedenue: OC Windows 10, Microsoft Office 10,
bans repmoctar TW-2.02 — 1 wT., Bechl ananutndeckue ANG-200 — 1
IIT., BECHI AJIeKTpoHHbIE 1adopaTopusie MWP-1500 —1 ., Tepmocrar
TC -1/20 CITY — | mrT., yCTaHOBKA yJIBTPa3ByKOBast — 1 IIT., IEHTPH-
(hyra mabopartopras OITN — 8 — | mr., konbonarpesarens LT-50 — 2
MIT., 0aHsS KOMOWHUPOBAHHAS BOJSIHAS — | IIT., BEITSHKHOM mIKad ¢ mof-
BoIOM — 1 mmIT., mpubop maboparopusiit «bans BogsHASD - 2 WIT., KOJI-
oonarpeBarens ES-4100-3 — 1 mt., mrkad mabopaTOpHBIH MaHEIbHBIN
THI-204 — 1 mwT., CyIIKa HACTEHHAs MTOIUIPONIHICHOBAS — | IIT., CTO
mabopaTopuslii ToprieBoit C-23 — 1 mit., mkad BeiTspkHOM [11B-102 — 1
IIIT.

YueOnasi aynuropus 1Jisl npoBeaeHust 3aHsTuii Ne204
rmocamouHbX MecT — 20; miomans 53,47 KB.M.;

crielaIn3upoBaHHast MeOelb:

'Yuebnas qocka — 1 mrt., cTOa cTyAeHYeckuid — 11 mrt., cTysabs — 26 mr.,
cTOJ OMONMHOTEYHBIH — 8 1WIT., Kad ABYXCTBOPYATHIH — 1 1mIT., mKad
KHIDKHBIHA — | mT., TpnOyHa HacTompHast — 1 mT.,

TexHUYecKHe CpeiCTBA 00YICHHS:

[IpoexTop — 1 wT., Okpan — 1 WT., KOJOHKHU -1mapa

9 OCOBEHHOCTH OPTAHM3AIINN OBPA3OBATEJILHOT'O ITPOIECCA
JUISI THBAJIUJIOB Y JIUI] C OTPAHUYEHHBIMA BO3MOKHOCTAMM
3/I0POBbS

OOy4eHre MHBAIMJIOB U JIUIl C OFPAHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSl OCYILECTBISIETCS B
COOTBETCTBUH C:

— IlopsiAKOM OpraHu3alyy U OCYIECTBICHHUsI 00pa30BaTeIbHON 1eATEIbHOCTH 10 00pa3oBaTeb-
HBIM IIporpamMmaM — IporpamMmam OakajiaBpuara, IporpaMMaM CIieluaanuTeTa, porpaMmmaM Marucrpa-
TypHl (ITpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— I[TonoxeHnuem 06 opraHu3anu 00y4eHUs: CTYJEHTOB-UHBAJIUIOB U CTYJIEHTOB C OTPAaHUYEHHBI-
MU BO3MOXHOCTSIMU 310poBbst B HUAY MU®DU, yrBepxkaennbm 29.08.2017r.;

— MeToau4yeckuMHE pEKOMEHAALUIMU 10 OpraHu3aluu 00pa30BaTeIbHOrO Mpouecca Al o0yue-
HUS MHBAJMI0B U JIUI C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI B 00pa30BaTEIbHbIX OpraHU3ally-
X BBICILIEr0 00pa30BaHUs, B TOM YHCJIE OCHALIEHHOCTH 00pa30BaTEIbHOrO Mpolecca (yTBEPKIACHBI 3a-
MmecTtuTeneM MuHuctpa oopazoBanus u Hayku PO A.A. Knumossim ot 08.04.2014 Ne AK-44/058H).




18

JIOIIOJTHEHUSA U UBSMEHEHMSA B PABOUYEM ITPOT'PAMME JTUCIIH-
IIJIMHbI HA 20 /20 Y4.I.

BHecenHbIe U3MEHEHUS
Ha 20 /20  y4eOHBIN roj

B paGouyo mporpammy BHOCATCS CIEIyIOIINE H3MEHEHUS:

UL 0elaemcst OMmmemKda 0 Heyeneco0OPA3HOCMU BHEeCeHUs. KAKUX-TUO0 USMEHEHUl HaA OaH-
HbLU YUeOHbLIL 200

Pabouas mporpamMmMa nepecMoTpeHa Ha 3aceiaHuH Kadeapol

(Oama, HoMep RPOMOKOIA 3ace0anus Kapedpwl, NOONUCH 3a8. Kapedpoil).

COI'TACOBAHO:
3aBeyroNIHii BBITycKarolIei kadeapoit

HaumeHosaHue Kagpeopwvl JIUYHASL NOONUCH pacwugposka noonucu dama

PykoBomautens OOII,
yueHasl CTETCHb, JIOJDKHOCTb

JIUYHAS NOONUCH pacuiughposxa noonucu dama



