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[lporpamMma cocraBacHa B cooTBeTcTBMM ¢ DeaepalbHbIM  [OCYAdPCTBEHHEIM
00pa3oBaTeIbHBIM CTAHJAPTOM BEICLIET0 00pa3zoBadus — OakanaBpal [0 HANpaBICHHIO
04.03.01 Xumus, yreep)KICHHBIM IpHKa3oM MunuctepeTna 00pazoBanus v Hayku Poccuiickoii
®enepaunu or 17.07.2017 N671, yyeGHeIM nimaHOM NOArOTOBKM OakaitaBpa 10 HAlNpaBIEHHIO

04.03.01 Xumus, yrepxkaeHHbM yuersM coretoM ®IEOY BO «COI'Y» ot 29.04.2021 rona,
npoToxoa No 11,

Cocranureln: 1.X.H., mpogeccop Abaes B.T.

PaGouas nmporpamma o0cykaeHa Ha 3aceJaHHu Kadeaps! Opranu4eckod XUMUH
(upotokost Ne 7 ot «15» mapga 2021 1.) 7
3ag. kadenpoi ﬂ; 4 Abaer B.T.

Onobpena coeToM ¢aKyIbTeTa XUMHH, OMONOTHH H OHOTCXHOTIOTHH
(nmpotokos Ne 8/20-21 ot «25» mapta 20%1 r.)
[lpeacenarens coBeta GaKyabTeTa iﬁff;{.,{j Araera @.A.

Pabouaa npozparn : : 7
POCPAMMA  OUCHUNAUNBI HPUNAIA 6 COCINABE OCHOGHO npoheccuonaibhol

0BpazoeamenvoOl nPozpaMMbI peuieitues yuenoco cosema Ipomoron Ne 11 om 29.04.2021,
Ymeepacoena npurazom pexmopa Ne 106 om 30.04.2021.




1. Crpykrypa u 0o01asi TPyA0eMKOCTh TUCIIHIIMHBI

OO01mast TpyA0€MKOCTh JUCIUTUIINHBI COCTABISIET /2 yaca (2 3a4eTHBIC STUHUIIBI).

Ounas dhopma oOydeHMs
Kypc 4
Cemectp 7
Jlexuuu 18
[IpakTudeckue (CEeMUHAPCKUE) 3aHATHS -
JlaGopaTopHsie 3aHATHS 36
Koncynpranun -
HToro ayiuTOpHBIX 3aHATHI 54
CamocTosTenbHas pabora 18
Kypcogras pabora -
dopma KOHTPOJIS 3auer
Ox3amMeH -
3aver 7 cemecTp
O011ee KOIMIECTBO YaCOB 72

2. Ileam ocBoeHMsI TUCHUILIHHBI

]_IGJISIMI/I OCBOCHUsA JHUCHUIIIMHBI (MO,Z[y.]'IH) «MeTtogoaorus HU3YUCHUA OMOJIOTUYECKH-

AKTUBHBIX BCHICCTB» SIBJISIOTCH.

CucremaTtuzainuss 3HaHUM OOYYalOIIMXCS 1O XUMHUYECKMM OCHOBaM OHMOJOTHYECKHX
MPOLIECCOB, OCHOBHBIM METOJIaM OpPraHUYECKOr0 CUHTE3a,;

@OopMUPOBAHHE CHCTEMHBIX 3HAHUM I TOHUMAHUS OCHOBHBIX 3aKOHOMEPHOCTEH
B3aUMOCBSA3M MEXJIY CTPOCHHMEM M XUMUYECKHMMHM CBOMCTBAMHU BEIECTBA, NPOTEKaHUs
XUMUYECKUX PEAKIHM, CTPYKTYpOH XHMMHYECKHUX COCIUHCHHMHM U WX OHOJOTHYECKUM
3HA4YECHHEM;

dopMUpOBaHKE Y CTY/ICHTOB CHCTEMHBIX 3HAHUN 0 OMOTEXHOJOTHUYECKUX METOJIaX MOTYydSHUS
OMOJIOTUUECKN aKTUBHBIX COCIMHEHHH ((PEepMEHTOB, TOPMOHOB, BUTAMHUHOB, aMHUHOKHCIIOT,
BAaKIIMH, JIEKAPCTBEHHBIX M TUATHOCTHYECKHUX MpPENapaTroB); YMEHHH M HaBBIKOB MOJyYEHUS
HOBBIX OHOJIOTMYECKUX BEIIECTB M CO3/IaHMS] HOBBIX AaKTHUBHBIX (OpPM OpraHu3MoB,
OTCYTCTBYIOIIUX B MPUPOAE (THOPHUIHBIE MONEKYJIIbI, d)KUBOTHBIE TKAHH U OPTaHU3MBI);
[Iporno3upoBanne OHWOJIOTHYECKON pONH, JIEUeOHOrO IEHCTBUS OMOJOTHYSCKU-aKTHBHBIX
BEIIECTB, HWCXONS W3 CHEIMU(UKH CTPOCHUS W MEXaHW3Ma B3aUMOJCHCTBUS C >KHUBBIMHU
cybcTparamy;

Pacmipenune n yriy0OneHnne 3HaHUNH 00yYarOIIMXCS O POJTU OMOJOTUYECKH-aKTUBHBIX BEIECTB
B JKU3HEACATEIHHOCTH OPTaHW3Ma, O BAXHEHIINX XWMHUUYECKHX IMPEBPAICHUNXK, JICKAITUX B
OCHOBE MeTaboiu3Ma, O TPUMEHEHHH B MEIUIMHE HEKOTOPBIX HEOPraHMYECKUX U
OpPTaHUYECKUX BEIIECTB;

ObecnieueHre MOHUMaHUS (HYHIAMEHTAIBHBIX MOHSITHIA, 3aKOHOB M 3aKOHOMEPHOCTEH XUMHUH,
WX POJIb B IPOTEKAHUN OMOJOTHYECKUX TPOIIECCOB;

dopmupoBanne 'y oOOydJarOnmIuXcsi yMEHHW W  HaBBIKOB OCYIIECTBICHHUS  y4eOHO-
MO3HABATENBHON U MPO(EeCcCHOHABHOMN 1eATeIbHOCTH;

Pa3ButHe y o0yuaronuxcs BHyTpeHHEH MOTHUBALIUU K 00YYECHHUIO, TTOBBIIIIEHUE UX HHTEpeca K
MO3HAHUIO AUCIUIIIMH XUMUYECKOTO MTPOQHIIS.



HpO(l)eCCI/IOHaJIbele CTaHAapPTbl, KOTOPHIM JOJIKEH COOTBETCTBOBATH BBIITYCKHHUK!

IIC 01.001 «Ilemaror (memaroruveckas 1esTeIbHOCTh B c(hepe AOMKOILHOTO, HAaYaJIbHOT'O 001IIero,
OCHOBHOTO O0IIIET0, CPETHETO 00MIET0 00pa3oBaHus (BOCIIUTATENb, YUUTENb)»;
IIC 01.003 «Ilemaror 1OMOJHUATEILHOTO 00PAa30BAHUS JAETEH U B3POCIIBIX).

3. Mecto aucuuniuusl B cTpykrype OIIOII 6akanaBpuara mo HanpasiaeHuto 04.03.01 Xumus.
Bb1.B./1B.06.02
JuctummHaa «MeTofoIorusl U3y4eHHsl OMOJOTHYEeCKH-aKTHBHBIX BEIIECTBY» OTHOCHTCS K YacTH,

dbopMupyeMoil yyacTHHKaMU 00pa30BaTelIbHBIX OTHOIICHHH, bioka 1. Jlucuummuasl (MOIynu) yueOHOTO
IJlaHa TOAroTOBKM OakanaBpoB mno HampaBieHuto 04.03.01 Xumus, K AMCHUIUIMHAM IO BBIOOPY
(b1.B./IB.), umeer unmexkc B yuyeOHom mmane b1.B.JIB.06.02. [lannas aucHuIUiMHA pacHIupsieT
MOJIyY€HHBbIE 3HAHHS MO OpPraHUYecKoW, (U3MUECKON XUMHUU M XUMHUYECKUM OCHOBaM OHOJOTHYECKHX
MIPOLIECCOB, HEOPTAaHUYECKOM XUMUU, IPUMEHSAS X 3aKOHBI IPU U3yYEHUH OCOOCHHOCTEH OMOIOTHYeCcKH-
AaKTUBHBIX BEIIECTB, METOJOB HUX CHHTE3a M CPaBHEHUS PA3JIUYHBIX KJIACCOB OMOJIOTMYECKH AKTHUBHBIX
BemiecTB (BAB) o ux BO31€MCTBUIO HA OpPraHU3M YEJIOBEKA U OKPYKAIOIIYIO CPEy.

TpeGoBaHusI K BXOAHBIM 3HAHUSM 00YUYaAIOLTUXCS:

nsa oceoenusi dannou oucyuniunsl HEOOXOAUMO BIIAJICHUE IIPEIBAPUTEILHBIMU KOMIIETECHIUSIMH,
MPUOOPETEHHBIMU B PE3yJbTaTe OCBOSHUS MPEAUISCTBYIONIUX AUCIUILIMH y4eOHOrO IlaHa MOJITOTOBKU

OakamaBpa o HampasieHuto 04.03.01 Xumus («Heopranudeckass XUMUsS», «AHATUTHYCCKAS XWMHS,
«Opranuyveckast XUuMus», «Ou3ndeckas XUMHs», «XUMHYECKAE OCHOBBI OHOJIOTHIECKUX TPOIIECCOBY):

yHI/IBepCaJ'ILHHe KOMIICTCHIIUM

YK-1: CriocobeH ocyImecTBIsATh MOUCK, KPUTHUECKUN aHATN3 U CUHTE3 MH(POPMAIUH, TPUMEHSThH
CUCTEMHBIHN TOJIX0/1 JUIsl pEIIECHUs TTOCTaBJICHHBIX 3a/1ay;

YK-2: CnocobeH omnpenensatb Kpyr 3aJad B paMKax TIOCTaBJICHHOW 1€ U BBIOMpATh
ONTUMAJIbHBIC CITOCOOBI UX PEUICHUs, UCXO/Is U3 IEUCTBYIOIINX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYECHUN;

YK-4: CiocobeH oCylecTBIATh JI€0BYI0 KOMMYHHMKAIMIO B YCTHOW M MHUCbMEHHOW Qopmax Ha
rocyapcTBeHHOM si3bike Poccuiickoit deneparnuu 1 HHOCTpaHHOM(BIX) s3bIKe(ax);

YK-6: CrocoOeH ympaBisiTh CBOMM BPEMEHEM, BBICTPAWBATH W PEATH3OBBIBATH TPACKTOPHIO
camMOpa3BUTHS HA OCHOBE MPUHIIUIIOB 00pa30BaHUs B TEUCHUE BCEH KU3HU;

YK-8: CniocobeH co3/1aBaTh M MOJICPKUBATH OC30TIACHBIE YCIIOBHUS KU3HEIACITCIHHOCTH, B TOM
YHUCJIe P BOSHUKHOBEHUH YPE3BbIYAITHBIX CUTYAIUH.

Ob6menpodeccnoHanbHbIe KOMIIETEHITUH:

OIIK-1: CnocoOeH aHamUM3UpOBaTh W HUHTEPHPETHUPOBATH  PE3yJAbTaTbl  XMMHUYECKHX
JKCIIEPUMEHTOB, HAOIIOJCHUI U U3MEPEHMUI];

OIIK-2: CnocoGeH MpoBOIUTH C COONIOJEHUEM HOPM TEXHHKH O€30MacCHOCTH XHWMHYECKUH
SKCIIEPUMEHT, BKJIOYash CHUHTE3, aHAJIW3, M3y4YE€HHE CTPYKTYphl M CBOMCTB BELIECTB U MaTEpUaJIOB,
HCCIIEIOBAaHKE MIPOLIECCOB C UX YYaCTHEM;

OIIK-3: Crioco0eH NpUMEHATh PACYETHO-TCOPETHUCSCKHE METOIbI JIJIS M3yUSHUSI CBOMCTB BEIIECTB
U TIPOLIECCOB € UX YYaCTUEM C UCIIOJIb30BAaHHEM COBPEMEHHOMN BBIYMCINTENBHON TEXHUKH,

OIIK-4: Cnoco0eH mIaHUpOBaTh PaOOThI XMMHYECKOW HAIpaBICHHOCTH, 0OpadaThiBaTh H
HMHTEPIPETUPOBATH NIOJYyUYEHHBIE PE3YIBTAThI C UCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
HABBIKOB PEHICHHS] MATEMaTHYECKUX U (U3NYECKUX 3a/1aY,;



OIIK-5: Cnoco0eH UCToNIb30BaTh CYIIECTBYIONINE POrpaMMHBIE TPOAYKTHI M HHPOPMALIMOHHBIE
0a3bl TaHHBIX JUISI pelIeHHs 3a1a4 NpodeCcCHOHATbHON JIEATEIbHOCTH C YYETOM OCHOBHBIX TpeOOBaHMil
nH()OPMAIMOHHON 0E30MaCHOCTH;

OIIK-6: CriocoOeH mpencTaBiIATh Pe3yJbTaThl CBOSH padOTHl B YCTHON M MUChbMEHHOU (opme B
COOTBETCTBUH C HOPMAMH U MPaBHIIAMH, IPUHATHIMU B IPO(ECCHOHATBHOM COOOIIECTBE.

O6o0mennbie TpyaoBble (pyHkuuu (OTD), KOTOpHIE CMOXKET MOJHOCTHIO WM YaCTUYHO
MPOJIEMOHCTPUPOBATH CTYACHT MPU OCBOCHUHU JAHHOM TUCIMUIUIAHBIL:

B pamkax [1C 01.001 «Ilegaror»:

A [Tegarornyeckas IEsSTEIBHOCTh MO MPOCKTHPOBAHUIO U peau3alliil 00pa30oBaTEILHOTO
nporecca B 00pa3oBaTebHBIX OPraHU3aIUAX JOUIKOIBLHOTO, HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO,
cpenHero obmiero oopa3oBaHus;

B [lenaroruyeckass JAEATENBHOCTh IO TMPOCKTUPOBAHHIO U  pealn3allid  OCHOBHBIX
00111€00pa30BaTENLHBIX MPOTPAMM;

B pamkax [1C 01.003 «Ilenaror nqonoinHUTEILHOTO 00pa30BaHUs AETEN U B3POCIBIX ).

A HpeHOHaBaHI/IC 10 AOIIOJIHUTCIBbHBIM 06H_[606p2130B8.TeJ'IBHBIM IporpamMmmam

Jl1st ocBOeHUsI TaHHOW y4eOHOM NUCIMIUIUHBI CTYJEHT JOJIKEH
3HaTh:

= IIOHATHUA U 3aKOHBbI q)HSI/I‘{CCKOfI XUMHUU,
- IOHATHUS U 3aKOHBI O0IIEH XUMHH;
- q)YHI[aMeHTaJ'IBHBIG OCHOBBI 0pFaHquCKOﬁ XUMHHU, ABIAIOIIUECCIA 6a3l/ICOM JJIs H3y‘IeHI/I$I CTpOCHI/Ifl nu
PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKHUX COCTUHEHHIA;
- CBSI3b IIPOCTPAHCTBEHHOT'O CTPOEHHUS ¢ OMOJIOTMUECKON aKTUBHOCTHIO;
- BOKHEHIIINE KIIACChl OPTaHMYECKUX COCTUHEHHM, CITOCOOBI TOMyUeHHs, OCHOBHBIC U CIeIM(PHUECKUE
peaxIuu.

YMmeTn.
- HICHTU(UITUPOBATH OCHOBHBIE KJIACCHI OPraHUYECKUX COCTMHEHUIA;
- COCTaBIIATH ANEKTPOHHBIE (OPMYIIBI ATOMOB U CTPYKTYpHBIE (hOPMYITBI MOJIEKYIT,
- COCTaBIISATH (DOPMYJIBI BEUIECTB U YPABHEHUSI XUMHUYECKUX PEAKITU;
- TOJNB30BaThCcsl 0a30i JMaHHBIX MO TEPMOIMHAMHYECKUM, CTPYKTYPHBIM U (U3MUECKUM CBOMCTBAM
BCIIIECTB;
- NPUMEHUTH IMOJTYYEHHBbIE HABBIKM DSKCIEPUMEHTAIBHOM OPraHUYecKOW XHUMHUU TpU  TOIYYEHUH,
n3yuyenun bAB;
- OLIEHUBaTh BO3MOXHOCTb MPOTEKAHUSI XUMUUECKOU PEAKIINH.
Baanern:
- METOJIaMH TMPOCTEHIINX XUMUYECKUX PACYETOB C MCIOJIB30BAHUEM PA3NUYHBIX CIHOCOOOB BBIPAKCHHUS
KOHIIEHTPALUH PacTBOPA, KOHCTAHT XUMHYECKOTO PABHOBECHS M CKOPOCTH XUMHUUYECKON PEAKIINU;
- OCHOBHBIMU CTIOCOOaMU TTPOBEJICHHS M OMHCAHUSI XUMHUYECKOTO IKCIIEPUMEHTA.

JlaHHas JUCUMIUIMHA HMEET JIOTMUYECKYI0 M COJIepKaTelIbHO-METOJAMYECKYI0 B3aUMOCBS3b C
HOCJ'IG,HYIOH_[I/IMI/I AUCHOUIINIMHAMAU U HpaKTI/IKI/I yqe6H0r0 IiaHa, st KOTOpLIX OCBOCHHC HaHHOﬁ
JOUCIHUITIJIINHBI HGO6XOIII/IMO KakK HpeI[H_ICCTBYIOH_Iee, a UMCHHO:

«XUMHS TETEPOLMKINYECKUX COCAMHEHUIY;

«Teopernyeckrue OCHOBBI OPraHUUECKON XUMUNY;



«CTpoeHue BEIECTBaY;
«[IpakTka 10 TMONy4YeHHIO MPO(ECCHOHAIBHBIX YMEHUH M ONbITa NPOpEeCCHOHATBLHON
nesTelbHOCTHY (B T. 4. [legarornueckas npakTHka).

4. TpeOoBaHUA K pe3yJIbTAaTaM OCBOEHUS JUCIHUNIMHBI (KOMIIETEHIIHH 00y4Yal0IIerocs,
(¢popmupyembie Bpe3ybTare 0CBOCHUS THCHUILIMHBI(MO1YJIs)

[Iponiecc u3y4deHUs: AUCHUILITMHBI HANpaBieH Ha (OPMUPOBAHHE CIEAYIOIIMX YHHBEPCAIbHBIX U
po¢heCCHOHATIBHBIX KOMIIETEHIIHI:

YHM6€pCGJZbel€ KomMnemeHyuu.

YK-8: CnocobeH co3naBaTh M MOJJEPKUBATh OE30IaCHBIE YCIOBUS KU3HEAEATEIBHOCTH, B TOM YHCIe
IIPY BOBHUKHOBEHUU YPE3BbIYANHBIX CUTYALIUH;

Hqub@CCI/lOHCZJZbele KomMnemeHyuu.

IIK-1: Cnoco0eH ncrnop30BaTh 3HaHUS O CTPOEHUU BELIECTBA, IPUPOE XUMUYECKON CBA3U U CBOICTBAax
pa3IMYHBIX KJIACCOB XUMHUYECKUX DJIEMEHTOB, BCILIECTB W MAaTCpPHUANIOB Ul IIOHMMAaHUA MeEXaHU3Ma
XUMUYECKUX PEAKLUN, IMPOUCXOASIINX B TEXHOJOTHUECKUX IPOLIECCaX U OKPYKAIOLIEM MHUPE, a TAKKeE
€CTECTBEHHOHAYYHbIE 3HAHUS JUIsl peLeHUs 3a1a4 po(hecCUOHANIBHOMN e TeIbHOCTH,

IK-2: CriocobeH NpuMEHSTh COBPEMEHHYIO almaparypy MpHU MPOBEJACHWU HAYYHBIX HCCIEJOBAaHUH, a
TaKK€  COBPEMEHHBIE  TEOPETHUECKHE  INPEACTABICHUS  XMMHYECKOM  HayKu Uil aHaiuu3a
JKCIIEPUMEHTAIIBHBIX JTaHHBIX

B pesynbpTaTe 0CBOCHUS JUCITUIUIMHBI O0YJaIOIIUACS TOJKEH:

3Hath!

® CTPYKTYpY M HIPOCTPAHCTBEHHYIO OpPraHM3alUI0 OEJKOB, HYKJIEHHOBBIX KHCJIOT, YIJIEBOAOB, JIMIHIOB,

HU3KOMOJIEKYJIIPHBIX OMOPETYIISITOPOB U aHTUONOTHKOB;

CBS3b NIPOCTPAHCTBEHHOI'O CTPOEHUS C OMOJIOTUYECKOW aKTUBHOCTBIO;

METOBI UCCIIEI0BAHUS] OPTaHUYECKUX COEUHEHUH;

BAKHEHIINE IPOAYKTHI OPraHUYECKOr0 CUHTE3a U X NPAKTUYECKOE IPUMEHEHUE;

OHMOJIOTUYECKYIO POJIb OMOJIOTHYECKH-aKTHBHBIX BEIECTB;

CBOMCTBA XMMHYECKHX MaTepuaaioB, MCTO/bI 0e30IacHoro 06pa1ueHH51 C XUMHWYCCKMMHU MaTepraiaMu C

YUYE€TOM HUX (1)I/I3I/I‘ICCKI/IX U XUMHYCCKHUX CBOI>'ICTB;

Ymersn:

® IIPUMEHATH TEOPETUYECKUE 3HAHUS JIJISl PELLIECHUsI KOHKPETHBIX 33/1a4 B XMWY,

®  HCHOJNB30BaThb OHMOTEXHOJOTUYECKHE METOAbl TONyYeHHS OHMOJIOTMYECKHM aKTHBHBIX COECIUHEHUI

(epmeHTOB, TOPMOHOB, BATAMHUHOB, aMUHOKHUCIIOT, JICKAPCTBEHHBIX U IMArHOCTHYECKHUX MPENapaToB);

Ha0II0aTh, AHATTU3UPOBATH M OOBICHATH JaHHBIC HAOIIOICHHS B XO/I€ TPAKTUICCKUX 3aHATHH;

AHAJIM3UPOBATh MEXAaHU3M OMOTE€HHOI0 ¥ TOKCHYECKOTO HeﬁCTBHH XUMHYCCKUX 3JIEMCHTOB B OPIraHU3MCE;

IIPOBOIUTH CpaBHI/ITeHBHHﬁ aHAJIM3 PA3JIMYHBIX XUMHUYCCKUX MIPOUECCOB, IMPOTECKAOINUX B OPTaHNU3ME;

WCIIOJIb30BaTh METO/IbI OE30ITACHOTO OOpAIIeHNs C XUMUYECKHUMU MaTeprallaMi C YI€TOM X (PU3HYECKUX U

XUMHUYECKHUX CBOMCTB;

®  CaMOCTOSATENILHO PaboTarh C y4eOHOW, HaydyHOH W CIPABOYHOM JIMTEPaTypoOdl MO XUMHUYECKUM
JOUCLATIIIMHAM.

Bnapers:

® OCHOBaMH TEOPHU XUMHH OMOTEHHBIX 3JIEMEHTOB;

e OWOTEXHOJOTMYECKMMH METOJaMHU TIONyYeHHs OHOJIOTMYECKH aKTUBHBIX COCOUHEHUH ((epMEeHTOB,
TOPMOHOB, BUTAMHHOB, aMHHOKHCJIOT, JIEKAPCTBEHHBIX M JUATHOCTHYECKUX MIPErapaToB);

®  HAaBBIKAMHM PEIIECHMS KOHKPETHBIX TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX 33134,



OCHOBHBIMH TIpHEMaMH M MeTofaMu co3aanusi bAB;

OOIIMMH ¥ THUIOBBIMH 3aKOHOMEPHOCTSIMH XUMHYECKHX IPEBPAICHUN, OOYCIOBICHHBIX NPUPOAOH H
ANIEKTPOHHBIM CTPOSHUEM MOJIEKYIT;

MeTo/laMi 0e301acHOro OOpalleHns C XAMWYECKIMH MaTepHajaMH C y4eToM WX (U3HYECKUX H
XUMHYECKHUX CBOMCTB;

OCHOBaMH TEOPUU XUMHUHU OMOJIOTHYECKHUX TIPOIIECCOB,;

OCHOBAaMHU TEOpUU OHOOPTraHMYECKOM XMMHH; HABBIKAMH PEIICHHS KOHKPETHBIX TEOPETUYCCKUX H
SKCIIEPUMEHTAIBHBIX 3aJ]]a4, HAaBBIKAMH BBIABICHUS B3aUMOCBS3M MEXKIY CTPOCHHUEM BJIEKTPOHHBIX
0001109eK aTOMOB U (M3HYECKUMH M XUMHYECKUMHU CBOMCTBAMH JJIEMEHTOB M UX COCAMHCHHM, HMEIOIINX
OMOTEeHHYIO POJIb.



Bzaumocss3b MJIAHUPYCMBIX PE3YJILTATOB 06yquI/151 IO JUCIHUIIIMHE C (bOpMI/IpyeMI)IMI/I KOMIICTCHIMAIMUA OIIOII

Konasl koMIeTeHITNIA

KOI[ 1 HAMMCHOBAHHUC MHAUKATOpA

HJ'IaHI/IpyeMBIC PE3YIbTAThHI 06yT-ICHI/I$I, COOTBCTCTBYIOIIINEC (I)OPMI/IpyeMLIM KOMIICTCHIIUAM

OIIOII JIOCTHXKCHHSI KOMIIETCHITUH OIIOII
3HaTh YmMerb Buaners
YHuBepcajibHble KOMIETEHIHH

YK-8: Cnocoben |YK-8.1. Anammsupyer  (akTopsl BpeJHOTO | mpaBuiia TEXHUKH| OTIPEeJIeNIATh ONacHBIC W BpeIHBIC | HaBBIKAMU  OKa3aHUS  IEpBOI
co31aBaTh U BIMAHHUA ~ DIEMEHTOB cpemsl  obuTaHMA | Ge3omacHOCTH IpH pabote B| akTopsl B paMKax | HOMOIIH npH Pa3IMYHBIX
NOAJCPKUBATD (TEXHMIECKHX CpCICTB, TEXHOJIOTUYECKUX | mabopaTOpPHH OPTaHMYECKOW| OCYIISCTBIIEMON NEATEIHHOCTH, | TPaBMaX, B TOM YHCIIC CBA3aHHBIX
GesomacHsIe YCIOBHSI [IPOLIECCOB, MAaTEPHAIOB, 3[AHHHA U COOPYKCHHH, | xumuu; B TOM 4HciIe B JabOpaTropuy | C  BO3JACHCTBHEM  XHMHYECKHX
KU3HEJCATETLHOCTH, B [IPUPOJIHBIX M COIMABHBIX SBICHHUIA) daxTopsl BPEIHOTO| OPraHHYECKON XHMHH; PEarcHTOB;
TOM qucie npu |YK-8.2. WnenTuduiupyer onacHeie u BPCAHEIC | pripgHus pasavyHbIX TPYMI| BBISBIAT M 10 BO3MOKHOCTH | HaBbIKAMH BBIBIICHUS 5§
BOSHHUKHOBCHHH (baxroper B pamkax OCYHIECTBIIEMON | i gaccoB  XMMUYECKUX| YCTPAHATD HpoOIEMEL, | yCTpaHEHHs HPOOIEM, CBA3aHHBIX
HpE3BEIYANHBIX ACATCIIEHOCTH BEIIECTB,; CBSsI3aHHBIE C  HAPYIICHUSAMH | C HAPYIICHHSIMH TEXHUKH
CHUTYyaINH; YK-8.3. Beuigiier mpoOieMel, CB3aHHbIC C METOIbI 0€e30acHOro| TeXHUKH ~ 6e30macHOCTH  Ha | 6E30TAacCHOCTH Ha pabodeM MecTe,

HapyUICHUsIMH ~ TEXHHUKH  0€30I1acHOCTH  Ha GoueM MecTe: METONAMIL 6E30IACHOI0

pabodeM MecTe; MpeiaracT MEpONPHATHAX II0 obparuerus c|pa ' A

[pEeIOTBPALICHIIO YPE3BEIYAiHBIX CHTYAIHI XUMHICCKHMH HUCHOJIL30BATE METOJBL | OOpaIleHHs ¢ XHMUYECKAMH

VK-8.4. PaswsicHseT TpaBWia TOBEJEHHS TpH | MaT€éphajlaMM C y4eTOM 0e30MacHOro  OOpAlICHUA C | MaTepualaMu C y4eTOM HX

BO3HMKHOBEHWM  YPE3BBIYAMHBIX  CUTyalUi | MX (u3nyeckux y| XMMHYECKMMH MAaT€PUANIaMHK € | pU3MYECKMX M XMMHYECKHX

PUPOJAHOTO W TEXHOTCHHOIO TMPOMCXOKICHUS, | XMHUECKUX CBOLCTB y4eToOM WX (U3UYECKHX U | CBOMCTB

OKa3pIBacT  IIEPBYI0  IIOMOLIb,  OIHMCHIBACT XUMHAYECKHUX CBOICTB

crocoObl  yyacTUsl B BOCCTAaHOBHTEINIBHBIX

MEPOTIPHUATHSX

IIpodeccuonanbHble KOMIIETEHUMHU
HK-1: Cnocoben | IIK-1.1.  Hcnonb3yer 3HaHMA O CTPOCHMM |Ba)KHEWIINE MPOMYKTHI | aHATH3UPOBATH MEXaHU3M | OOLIMMU 51 THMIOBBIMU
HMCHOJIE30BATE  SHAHUA O | BEIICCTBA,  MPHPOAC XMMHYECKOH  CBSI3H M | OpraHMYeCKOTO0 CHHTE3a | GHOreHHOr0 M TOKCMYECKOTO | 3aKOHOMEPHOCTAMH
CTPOCHHI — BCIICCTBA, | CBOMCTBAX  PASIITIHBIX  KJIACCOB  XMMMHCCKHX |y py  ppaktuHueckoe | AeiicTBus XUMHUYECKMX | XUMUYECKHX  IPEBPALICHUIA,
NpUpPOZIE  XMMHYECKOH | JIEMEHTOB, BEIIECTB W  MarepHajoB  JUis o
. . | mpuMeHeHue; 3JIEMEHTOB B OPraHU3ME; 00yCIIOBJIGHHBIX TPHUPOJIOH |

CBA3M W  CBOMCTBAaX | IOHUMaHHS MEXaHH3Ma XHMHYECKHX PEaKIHi, .
Pa3IHYHBIX KIIACCOB | POHCXOAIINX B TEXHOTOTHYECKHX MPOLECcax OMOJIOTMYECKYI0  POJIb | IPOBOJUTh  CPAaBHUTENBHBIA | AJIEKTPOHHBIM CTPOEHUEM
Bemects u marepuanos | [IK-1.2 IlporHosupyeTr cBOWCTBa XHMHYECKHX | AKTHBHBIX BEIIECTB; XUMHYECCKHX IIPOLIECCOB, | OCHOBAaMHU TEOPUH  XUMHU
ALt MOHMMAHMUsI | COCAMHCHHUII M MaTepHajlOB Ha OCHOBE NAHHBIX | CBOMCTBA  XHMHYECKHX MNPOTEKAIOIINX B OPTaHU3ME; OMOJIOTHYECKHX TTPOIIECCOB;




00 MX CBOMCTBAX U XUMHUYECKOM CTPOCHUH,

MEXaHU3Ma XUMHYECKHX MaTepHaJoB, OCHOBaMH TeopHuu

peaxuuii, npoucxonsamux | IIK-1.3.  Mcrnonbs3yer coBpeMeHHBIE —Teope- 6HOOPTaHHYECKO XUMHH;

B TCXHOJIOTHUYCCKUX | THYCCKUC TPCACTABJICHUA XMUMHUYCCKOU HAYKH If HaBBIKAMU pemenus

npoueccax " | CCTCCTBCHHOHAYYHbIC 3HaHUA B CBOCHU

N KOHKPETHBIX TEOPETHYECKUX U

OKpYJKaroleM Mupe, a | npodecCHOHANBLHOW JAeITeIbHOCTA

TAKOKE SKCHEPUMEHTAIbHBIX  3a1ad

€CTECTBEHHOHAYYHbIE HaBbIKaMH BBISIBJICHU S

3HaHUA AJid  pCHICHUA B3aMOCBA3HU MEXKOYy

3a1a4 CTPOECHUEM 3JIEKTPOHHBIX

npodeccHoRaNLHOM o0oouex aTOMOB u

CATCIbHOCTH

A (U3NUECKUMH U XUMHYECKHUMU
CBOWCTBAMH 3JIEMEHTOB U HX
COCITUHCHUH, MMEIOIINX
OMOTEHHYTO POJIb.

TK-2: Crnoco6en ITK-2.1. Bnajgeer cOBpeMEHHBIMH METOJIAMH | OCHOBBI ~ COBPEMEHHBIX | UCTIONB30BaTh COBPEMEHHBIC | KOMIUIEKCOM  COBPEMEHHBIX

HIPUMEHATD HCCIEAOBAHUSI XMUMHYECKUX COCOUHEHUH U | METOJaMU METO/IbI HCCIICIOBAHUS | TCOPCTHUCCKUX

COBPEMCHHYIO MaTepualioB; HMCCJIEIOBAHMS XUMHYECKUX BEILIECTB U | OpeACTaBIEHUM XUMHUYECKOU

anmaparypy IPAK-22. A .

2. AHaIM3UPyeT U HHTEPIPETUPYET | XUMUYECKUX BEIIECTB U | MATEPHAIOB g | HAYKH,

MPOBEICHUU Hay4HbIX )

yccenoBanmii, a Takke PE3Y/IBTAThl XMMHUYECKOTO SKCIEPUMEHTA HA | MATEPHATIOB; YCTaHOBJIEHUS HUX CTPYKTYpPBI | HABBIKAMH paboTsI Ha

COBPEMEHHBIE OCHOBE COBPEMEHHBIX  TEOPETHYECKHX | COBPEMEHHEIC U CBOMCTB; COBpEMEHHOU ¢duzmnKo-

TEOPETUYECKHE MPEICTaBICHUI XUMUIECKOH HAayKH TEOPETUUECKHUE MHTEPIPETUPOBaTh  JaHHBIE | XUMHYECKOH armnaparype,

Tpe/ICTaBICHU MPECTaBICHUS UCCIICIOBAaHUH, TTOJyYCHHBIE C | HABBIKAMU ~ 00paboTKH U

XUMHYCCKON  HAYKH  JUIs XUMHYECKOH HAyKH HCTIOJIb30BaHUEM UHTEPIpETAIUN

aHalJIn3a
OKCIICPUMCHTAJIbHBIX

JaHHBIX

COBPEMEHHOH anmnapaTypbl

OKCHICPUMCHTAJIbHBIX JTaHHBIX

O6HII/IM Cp€ACTBOM KOHTPOJIA ABJIACTCA BBCIACHHAsA B YHHUBCPCHUTCTC 68J'IJ'IBHO-p€I71THHI‘OB3$I CUCTEMA OLCHKH YCII€BACMOCTU CTYACHTOB
CIICNUaInNTCTa 1N HaHpaBJ’ICHI/Iﬁ 6aKaJ1aBpHaTa.




5. Couepma}me Hu y‘leﬁHO-MeTOHH‘leCKaﬂ KapTa IMCIHHUIIJINHBI

Tabauua 5.1
Home Cam. Ko.-Bo 6ani0B ®opmbI
p HanmenoBanue TeM (BOIPOCOB), 3aHsITHS pa6ora KOHTpOUISt JIUTEpaTypa
Heaea HM3y4aeMbIX 110 JAHHOM JMCUUILTHHE "
- a 126 min max
1 BBenenue: mpenMer U 3a1a4d JUCHUITIHHBL «METOI0IOTHS N3yIEeHUS 2 1 2 VYerHsblit onpoc, 12
OMOJIOTMYECKU-aKTHBHBIX BEIIECTBY, CBsI3b €€ C APYTUMH HAYKaMH. Oecena '
2 OcHoBHble ToHATHA 0 BAB. Texnmka Oe30macHOCTH TpU JTaOOPaTOPHBIX 4 1 2 YcTHBI ompoc, 123
paboTax. 2 Oecena =
3 MeTo/ipl TOYy4YEeHUsI OPraHMYECKUX CYIB(OKUCIIOT U CYJIb(HOXIOPHIOB. 5 1 3 YcTHBIM omnpoc, 134
CynbdupoBaHue pa3IMYHbIMU CYJIBQHUPYIOIINMH areHTaMH. Oecena Y
4 Peaxuuu cynbdupoBanus 1 CyibhOXIOpPUPOBAHUSL. 4 1 3 YcTHBIi omnpoc, 125
2 Oecena "
5 MeTo1bl IOSIy4eHUsI OPraHU4ECKUMX HUTpOcOeAMHEeHnH. HuTpoBaHue opraHu4eckux 2 2 3 VYerHbll onpoc, 124
BEILECTB Pa3JUYHBIMU HUTPYIOIIMMHU areHTaMU. Oecena "
6 MeToabl OTy4eHUs OPraHNYIeCKUX HUTPOCOETNHEHNH 4 2 3 YcTHBIH omnpoc, 12
2 Gecena '
7 MeTo/1bl 10JIy4E€HUSI OPraHUYECKUX TaJOreHUIOB. 2 3 VYcerHbl onpoc,
Oco6eHHOCTH TaIOTeHHPOBAHNE PA3IUYHBIX KIACCOB OPraHUIECKUX COCTUHEHUH. BOIIPOCHI B
2 pyOexHOH 14
KOHTPOJIbHOM
pabote
8 MeTo/b! TOTy4YeHHs T'aJOreHOIPON3BOJHBIX 4 2 3 YcrHbIi onpoc 13
2 )
9 MeTto1bl OJTy4eHUs JUa30- U HUTPO30coequHeHui pu coznanul BAB OcHoBHble 2 3 VYcTHbl onpoc
peaKkluu AMa30CoeIMHEHUH. 2 1,2,3
Texymas padora crygeHTa 14 25
1-s1 pyOeskHast KOHTPOJIbHAsI padoTa 14 25
10 MeToabl nosrydeHus qua30- 1 HAITPO30COETUHEHUI 4 2 1 2 VYcTHBIif onpoc 1,2
11 MeToabl BOCCTAaHOBICHMS OpPraHUYECKUX COEIUHEHUN mnpu co3gaHun bBAB. 2 1 2 VYcTHblif onpoc 123
BoccraHoBiieHne pa3IMYHbIX KJIACCOB, BOCCTAHABIIMBAIONINE areHTHI. "
12 MeToapl BOCCTAHOBJICHHS OPraHWYECKHX COCIMHEHUH B MpoLecce CO3AaHUs 4 2 1 3 YcrHbli onpoc 124
FAB "
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13 MeToapl OKHCIICHHSI OPTaHWYeCKAX COeNMHEHUH mpu cozmannu bAB. Oxwucnenne 2 1 3 YcTHBI ompoc, 235
Pa3IMYHBIX KJIACCOB OPraHWYSCKHUX COCIMHEHNM, PUMEHIEMbIE OKHCIUTEIN. JIOKJIAJ i

14 MeTonpl OKHCIIEHUsI OPTaHUYEeCKUX COeTUHEHHUH B mporiecce co3nanmst bAB 4 2 2 3 YcTHBI ompoc 123

15 MeTonp! aJKIIMPOBaHHS U allWIHPOBaHU Ipu co3nannu bAB. 2 2 3 YcTHBI ompoc 12

16 Mertoapl aNKWIMPOBAHUS OPraHUYECKHX COCAMHEHUI B IPOLECCEe CO3IaHUs 4 2 2 3 YcrHbli onpoc 1235
BAB 1 H 1

17 Crparerus co3JaHus CHHTETHYECKUX MpenapaToB (JIEKapCTB). 2 2 3 YcTHBI ompoc, 12
X¥MWUsI JISKApCTBEHHBIX BEIIECTB € FeTePOLMKINISCKIM (HParMEHTOM. Hpe3eHTAHs '

18 MeTo/bl auMIMPOBaHUS OPraHMYECKUX COCAWHEHHH B MpoLecce CO3MaHHs 4 2 2 3 VYCeTHBIN onpoc 1234
BAB 1 H 1
Texymiasi paéora cTyaeHTa 14 25
2-1 py0e:kHasi KOHTPOJIbHAs padoTa 14 25

BCET'O 18 36 18 56 100
IIpumeuanus

—Bce BUIbI yq€6H0ﬁ paGOTLI MOTYT IIPOBOAUTHCA AUCTAHIUOHHO Ha OCHOBAHUHU JIOKAJIbHBIX HOPMATHUBHBIX aKTOB.

— B mensx peanuzauuy MHAWBUAYAIBHOTO IMOAXOAa K OOYYEHHMIO CTYAEHTOB, OCYIIECTBIISIOUIMX Y4YeOHBIH Npolecc MO MHAMBUAYIBHOW TPAeKTOPUH B paMKax
WHIIMBUIYaIbHOTO paboyero mjiaHa, M3y4eHHe JaHHOW MUCIMIUIMHBI MOXKET OCYIIECTBISTHCS Uepe3 MHIMBHIYaTbHbIE KOHCYJBTAIMH MPENOAaBaTeNss OYHO, B YaChl
KOHCYJIbTallUH, 10 3JIEKTPOHHOW IOYTEe, a TaKKe ¢ MCIOoJIb30BaHueM Webex, miatdopMbl AUCTaHUUMOHHOrO o0ydeHusi Moodle, muuHbI KaOMHET CTyJeHTa Ha calTe
COI'Y, apyrux anementos OM1OC COI'Y.
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6. Oopa3oBare/ibHbIE TEXHOJIOTHH

Jlekuuy ¢ HMCHOJB30BAaHHEM MYJIbTHMEAWNHBIX IPE3CHTAIMH, JEKIMU-Oecebl, JEKIUU-TUaIOrH,
IBPUCTHYCCKUE JICKIMHU, JICKIHU-BU3YyaIN3allii, NPAKTUYECKHE 3aHATHs, CaMOCTOsTENbHas padora
CTYJCHTOB.

Hcnonp3yrorest 0auIbHO-PEHTHHIOBAsl CHCTEMa OLICHKH 3HAHWM, TEXHOJOTMH C WCIOJIb30BaHHEM
JTMCTAaHIIMOHHOTO O0YYEHHSI.

Hcronp3yroTcsl MHTEPAKTUBHBIC METOJbI OOYUYCHHUS: CHTYAIlMOHHBIC 3a1adyH, HCCICIOBATEIbCKHIA
MeTOJl 00y4eHHsI, TOATOTOBKA U IyOJIMYHas 3aimTa pedeparos.

No/ Tema Bupn zanatus | Koauue- AKkTHBHBIE (OPMBI HNHTEepaKTHBHBIE
Il CTBO (opmbl
4acoB
1 OcHoBHble TIoHSTHS 0 BAB. JTabopatopHoe 4 ITonckoBas YCTHBIN OTUET.
Texuuka 0e30IMacCHOCTH nmabopaTopHas paboTa IIucbMeHHBIH OTUeT B
pu nmabopaTOPHBIX nabopaTopHOM
paboTax. KypHAJe.
2 Peakmuu cynbdupoBaHus u JlaGopatopHoe 4 [TouckoBas Pa36op  KOHKpETHBIX
CyIB(POXIOPUPOBAHHS. nabopaTopHas paboTa CUTyarui
3 MeTtopl nonydyenus | Jlaboparoproe 4 ITounckoBas YCTHBIN OTUET.
OpraHUuYeCcKUX nabopaTopHas paboTa IIuceMeHHBINM OTYET B
HUTPOCOCAUHCHUN nabopaTopHOM
JKypHaJe.
4 Mertopp! nonyyeHus JIaboparopHoe 4 ITounckoBas Merton paboTsI B
TaJIOT€HOTPOU3BOIHBIX naboparopHas pabota MaJIbIX Ipymnmax
5 Mertonp! nony4yeHus: qua3o- JIaboparopHoe 4 ITounckoBas Merton paboTs B
W HATPO30COETUHEHUI naboparopHas paboTa MaJIbIX Ipynmnax
3] MeTtopl BoccTaHoBJIeHus | JlaboparopHoe 4 ITounckoBas Merton paboThs B
OpTaHUYEeCKHX COCAMHEHWH B nmabopaTopHas paboTa MaJIbIX TPYIHax
npouecce co3nanus bAB
7 MeTtoabl okuciienus | JlaboparopHoe 4 ITounckoBas CemuHap B
OpTaHWYEeCKHX COCAMHEHWH B nmabopaTopHas paboTa JINAaJIOTOBOM PEXUME
npouecce co3nanus bAB
8 MeTtoibl ankunupoBanus | Jlaboparoproe 4 [Touckoas OTtuer no pesyabTaTam
OpTaHWYEeCKHX COCAMHEHWH B nmabopaTopHas paboTa CHHTE30B.
npouecce co3nanus bAB
9 MeTtoabl AlMINPOBAHUS JlaboparopHoe 4 ITounckoBas Huckyccust o
OpraHUYECKHUX COEAMHEHHH nmabopaTopHas paboTa npeIaraeMbIM

B mporiecce co3nanus bAB

MCTOJaM CHUHTE3a
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7. YueOHO-MeTOAMYECKOE 00eclieYeHHe CaMOCTOSITeIbHOI padoThl

CamocTosiTenpHas paboTa 00yJaromuxcs ABISETCS OJHUM U3 BUIOB YUeOHBIX 3aHATHI. CaMocTosTenbHAsS
paboTa IpOBOAUTCS C LETBIO:

— CHUCTeMaTH3allud W 3aKPEIUICHHUS IIOJYYCHHBIX TEOPETHYECKMX 3HAaHMH W MPAKTUYECKUX YMEHUI
00yJaronuxcs;

— yriyOJIeHus U paclIMPEeHUs TEOPETUIECKUX 3HAHUIA;

— yri1yOJIeHusl yMEHUH UCIO0JIb30BaTh CIIPABOYHYIO U CIICLMAIBHYIO JTUTEPATYPY;

- ¢dbopmupoBaHUs CaMOCTOSITETIbHOCTH MBILICHHS, crnocoOHOCcTe K CaMOpa3BUTHIO,
CaMOCOBEPLICHCTBOBAHHUIO U CaMOpEaIN3allly;

— Pa3BUTHUSA U 3aKPEIUICHNS UCCIEI0BATENILCKUX YMEHHH.

CamocrosTenpHast paboTa 00y4aromuxcsi OCyIECTBISIETCS Ha MPOTSHKEHUH U3YyUeHHS BCEH AMCIUIIIMHEL B
COOTBETCTBHH C YTBEPKIACHHON B YUeOHOM IUIaHE TPYAOEMKOCThIO cocTaBiseT 40 4acoB U COCTOMT U3:

- pa6OTbI CTYACHTOB C JICKIMOHHBIMU MaTc€pHajlaMH, IMOUCKAa U aHalIn3a JIMTCPATYpPbl U SJICKTPOHHBIX
HCTOYHUKOB MH(POPMALIUH 0 33JaHHOU TeME;

- BBITIOJTHEHHS 33aJJaHuM [Tt camocTosTenbHor pabotel B DMMOC COI'Y;

- U3yYCHHS TEOPETHUECKOTO MaTepralia Iyl MOJrOTOBKU K CEMUHAPCKUM 3aHATHSIM;

- IOJTOTOBKU K 3K3aMEHY.

Tembl 1 GOpMBI BHEAYTUTOPHON CaMOCTOSITEIILHOM pabOThI, €¢ TPYAOEMKOCTh COJEpXKATCs B pasjieie S,
Tabm. 5.1.

Bonpochkl u TeMBl, OTBOOUMBIE HA BBHIIOJIHEHHE CAaMOCTOSTEIbHON paboThl MO AMCLUILIMHE, a TaKkKe
KPUTEPUH OLICHUBAHUS 110 KaXKIOMY BHIY paOOThI conepkatcs B paszaeine 8 PIT/I.

8. OueHoYHbIe CPeACTBA U TEKYIEro KOHTPOJISI yCIIeBaeMOCTH, PYOesKHOM aTTecTaluy H
NPOMEKYTOYHOM ATTEeCTALMH 10 UTOraM OCBOEHMS TUCHUILINHBI.

dopma urorosoro koHTpoJst —3a4€T (0-100 OasToB)
0-55 GamoB — «HE 3a4TEHOY;
56-100 0aI0B — «3a4TEHOY

BOl'[pOCI)I K 3a49€Ty
10 JUCHUILIMHE «MeToa0a0rHs HU3YUCHUA OMOJIOTHYECKU-aKTUBHBIX BCIICCTB»

Haubonee yacto BcTpeuaronyecs Npouecchl B CHHTE3€ JIEKAPCTBEHHBIX BEIIECTB.
3HaueHue cynbPonpou3BOAHbIX B cuHTe3e bAB.

CynbpupoBaHie apeHOB CEPHOI KHCIOTON U 0JIEYyMOM.

OcHOBHBIE CTIOCOOBI BBIZICTICHUS CYTb()OKHUCIIOT.

CynbphupoBaHie TPUOKCHIOM CEPbI U €T0 PACTBOPAMH B HHEPTHBIX PACTBOPUTEIISX.
CynbdupoBaHre KOMIIEKCHBIMHA COEIMHEHUSMU TPUOKCHUIA CEPBI.

CynbsupoBaHue XJ0pCyIb(POHOBOHKUCIOTOM.

Beenenue cynabhorpymsl ¢ MOMOIIBI0 OUCYIbUTA.

[Tonmy4yeHue XJIOpaHTUAPHUIOB CYJIb(HOHOBBIX KUCIIOT.

0. 3HaueHHe HUTPOCOCTUHEHN B CHHTE3€E JIEKAPCTBEHHBIX BEIECTB.

1. MexaHu3MBbl peakluii HUTPOBAHHUSL.

12. BriiusiHue OCHOBHBIX TEXHUYECKHX TTApAaMETPOB Ha MPOIECC HUTPOBAHMUS.

13. HutpoBaHue cMechbio a30THON M CEPHOM KHUCIIOT.

14. HutpoBaHue KOHIIEHTPUPOBAHHON a30THON KHCIOTOM.

15. HutpoBaHue cMechio a30THOM U YKCYCHOM KUCIIOT.

16. HutpoBanue cMechi0 KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI M YKCYCHOT'O aHTHUIPHIA.
17. HutpoBanue pa30aBiIeHHOM a30THOI KHCIOTOW U OKHUCIIaMU a30Ta.

RPRpoOoo~NoO WD E
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18. 3HaueHue MPOIECCOB rajloreHupoBaHus B cuHTe3e BAB.

19. lNasloreHpoBaHKEe apEeHOB.

20. T'anoreHnpoBaHKE AJIKAHOB.

21. 'anoreHupoBaHUE AJIKEHOB.

22. T'anoreHnpoBaHue KapOOHMUIBHBIX COSAMHEHUH U KapOOHOBBIX KHCIIOT.

23. l'anoreHupoBaHUE CIIUPTOB.

24. 3amenieHue OJJHUX aTOMOB TaJlOT€HA HA IPYTHE.

25. [Ipouecchl MONIyd4eHUS [Ma30- M HUTPO3OCOCAMHEHUN, 3HAYEHHE OSTUX IPOIECCOB B CHUHTE3E
JICKapCTBEHHBIX BEIIECTB.

26. BnusiHue OCHOBHBIX TEXHUYECKHX MTapaMeTPOB Ha X0/ Mpoliecca.

27. KucrnoTHO-OCHOBHBIE TIPEBPALICHUS ApOMATUIECKUX TNA30COCINHEHHH.

28. [Ipumepsl UCTIOIB30BAaHUS peaKUUN 1Ua30TUPOBAHUS U HUTPO3UPOBAHUS B MPOMBIIUIEHHOM CHHTE3€
JICKapCTBEHHBIX BEIIECTB.

29. Peaknuu azocoueTaHusl.

30. Peakmuu 3ameHb! 1uazoHueBoi rpymmsl Ha: -OH, ranoren, CN- u p. TpyIIIbL.

31. HykneodunbHOe 3aMeleHIe raloreHa B MOJIEKYJIe OpraHM4eCKOro COeTUHEHHUSI.

32. 3amena ramorena Ha —OH, -OR, -SH , SR-

33. 3ameHa rajoreHa Ha aMHHOTPYIILY.

34. 3amenaranorenana —CN u SOsNa

35. HykiieodpunbHoe 3aMelieHne Cyab(orpymnibl.

36. IIpumepsl TaKOTO 3aMEIICHHUS B TPOMBIIIIICHHOCTH

37. Meronabl BOCCTaHOBIICHUSI XUMHUUECKUM METOJIOM: METaJlIaMU U COJISIMU METaJUIOB.

38. KaranuTrueckoe BOCCTAaHOBIICHHE BOJIOPOJIOM Ha Pa3IMYHBIX KaTaIH3aToOpax.

39. DNEeKTPONIUTUYECKOE BOCCTAHOBIICHHE.

40. MeTop! OKHCIICHHUS HACHIIIEHHBIX YTIEBOAOPOIOB.

41. TlonyueHue ambAETHJIOB M KETOHOB OKHCJIEHHWEM aKTHMBHUPOBAHHOM METHIIBHOM MM METMIIEHOBOM
TPYIIIIBL.

42. TlonyueHue KapOOHOBBIX KHCJIOT OKHCICHHEM METUJIbHOM IPyIIIbI.

43. OxucneHne apoMaTHICCKUX U HEMPEISIbHBIX YTIICBOIOPOJIOB.

44. Okucnenue mno artomy yriuepoja (C-aJKMIUpOBaHHE): YCIOBHs IPOBENCHHUS U TNPAKTHUYECKUE
MIPUMEPHI HCIIOJIF30BAaHMS B CHHTE3€ JICKAPCTBEHHBIX BEIIECTB, MEXaHU3M PEaKIUH.

45. KaranuszaTopsl B IIpolecce alKUIMPOBAHHUS.

46. AnkwnmmupoBanwue 1Mo aromy azoTa (N-aJlKwmpoBaHue).

47. AnxunmupoBaHue 1O aToMy Kuciopoga (O-alKkuinpoBaHue).

48. AmmnmpoBanwue 1Mo aromy yriaepojaa (C-aruipoBaHue).

49. Auumnuposanue 1o aromy azora (N-anuamupoBaHue).

50. AmwmmpoBanue 1o atroMmy kKucioposa (O-anuirnpoBaHue).

MeToanyecKue YKazaHud Mo NoAroToBKe K J'IaﬁOpaTOprlM 3AHATUAM IO JUCIHUMIIJINHE
«MeTomoJjiorust U3YyYCHUA OMOJIOTHYECKH-AKTHBHBIX BeIlIeCTB»

3ansaTue 1
TEMA: OcnoBHble nousitusi 0 BAB. Texnuka 0e30nmacHocTH npu J1a00paTOPHBIX padoTax.

Lenw: Jlatb npencraBienue o BAB, ocobeHHOCTAX UX CO3aHMsl, CBSA3b C APYTUMH HayKaMH, TpPeOOBaHUS
K HUM. [ToBTOpUTH MpaBmiIa TEXHUKH 0€30IaCHOCTH MpHU padoTe B J1a00paTopun OpraHN4ecKON XUMUU.

Ilnan:

1. Yro Takoe nexapcTBo?

2. TpeboBanus k BAB.

3. Ocobennoctu co3nanust BAB
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4., Mexauusm nericteus bAB
5. Texnuka 6e30MacHOCTH IIPH Ipoleccax co3ganus bAB.

3ansaTHe 2
Tema: Peakuum cynb(pupoBanus U cyjab(oxJIOpUPOBAHNS.

Lenv: IlaTh mpeacTaBieHuEe O Cylb()UPOBAHUU U CYIb()OXIOPUPOBAHUN OPTaHUYECKUX COCIHMHEHUH B

npouecce co3nanus bAB.

Inan:

1. 3navenue cynbdonpoun3BoaHbIX B cuHTe3e BAB.

2.0OcHOBHBIE CITIOCOOBI BbIICTICHUS CYIb(OKUCIOT

3. CynpdupoBaHHe TPUOKCHIOM CEPHI U €T0 PACTBOPAMHU B MHEPTHBIX PACTBOPHUTEIISX.

4. CynbbhupoBaHue apeHOB CEPHOM KHCIOTON U OJICYMOM.

5. Ilomy4enue XIOpaHTHIPUIOB CYTH(POHOBBIX KHCIIOT.

6. TexHuka 0€30MaCHOCTH MPU IPOBEIACHHUH MIPOLIECCOB CYIb(PUPOBAHUS U CYTb(HOXIOPUPOBAHUS.

3ansrue 3
Tema: MeToabl NOJTy4YeHHs] OPraHNYECKHX HUTPOCOEANMHEHMIA.
L]env: JlaTh npencTaBieHNE O peaklUaX HUTPOBaHUs B mpoliecce co3nanus HBAB.

Inan:

1.00mue cBeneHus o mporecce .

3HaueHue HUTPOCOEAMHEHUN B CHHTE3€ JIEKAPCTBEHHBIX BEIIECTB. 2.MexaHu3M peakliMi HUTPOBaHUS.
3. BnusiHue OCHOBHBIX TEXHOJOTMYECKUX [TAPAMETPOB HA ITPOLIECC HUTPOBAHUS.

4 . HuTtpoBaHHe CMEChIO a30THOM U CEPHOU KHUCIIOT.

5. HutpoBaHue KOHLEHTPUPOBAHHOW a30THOM KUCIIOTOM.

6. HurpoBanue cMechio a30THOM U YKCYCHOM KHCIIOT.

7. HutpoBaHue cMeChbIO0 KOHLEHTPUPOBAHHON a30THOM KHCIOTOM U YKCYCHBIM aHTUIPUIOM.

8. HurpoBanue pa3zbaBieHHOI a30THOM KUCIOTON M OKCHAAMH a30Ta.

9.0co06eHHOCTH TEXHUKHU 0€30MacCHOCTH.

3ansaTue 4
Tema: MeToabl 0JY4€HUS IaJIOr€HONPOU3BOAHBIX.
L]enwv: JlaTh npeAcTaBieHUE O PEAKIUAX raJIOTeHUPOBAHUS B Ipoliecce co3nanus bAB.

Inan:

1.061mue cBesieHns o Mmpoleccax raloreHMpoBaHus. 3HaU€HUE MPOLIECCOB TaJJOT€HUPOBAHMS B CHHTE3€
BAB.

2.T'anoreHnpoBaHuEe apeHOB.

3. 'anoreHupoBaHHE AJIKAHOB.

4. I'aloreHnpoBaHUE AIKEHOB.

5. lanorernpoBanne KapOOHUIIBHBIX COSTMHEHUH 1 KAPOOHOBBIX KUCIIOT.

6. 'anorennpoBaHue CIIMPTOB.

7. 3amenieHue OJTHUX aTOMOB rajoreHa Ha Jpyrue.

8. OcoOeHHOCTH TEXHUKH OE30MIaCHOCTH MPU MPOBEICHUH MTPOLIECCOB raJIOT€HUPOBAHMUS.

3ausaTue 5
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Tema: MeToabl MoTy4eHHUs1 AMA30- U HUTPO30coeAnHeHUl. OCHOBHBIC PeaKINH ANA30COeAMHEHUH.
3ameHa ogHNX (YHKIHMOHAJIBLHBIX TPYIII HA Ipyrue.

L]eny: JlaTh mpencTaBieHUE O METO/ax MOJYYEHHUs 1a30- U HUTPO30coequHEHUH. OCHOBHBIE peakluu
JIMa30COeIMHEHNI B TIpoliecce co3nanus bAB.

Inan:

1.06mue cBeneHus o npoueccax MoJyuyeHus AMa30- U HUITPO30COEAMHEHUH. 3HaUYEHHUE 3TUX IIPOLIECCOB B
CHHTE3€ JICKAPCTBCHHBIX BEILIECTB.

2. OCHOBHBIE CBEJICHUS O MEXaHU3MeE MpoIlecca.

3. BimsiHuE OCHOBHBIX TEXHOJOTHUYECKHX ITapaMeTPOB Ha X0/ IpoIiecca.

4. KucIOTHO-OCHOBHBIE IPEBPALLICHHS aPOMAaTHYECKUX AUAa30COCAMHEHUI.

5. IIpuMepsI UCTIONB30BaHUS PEAKIIUK TUA30TUPOBAHMS U HUTPO3UPOBAHUS B IPOMBIIIUICHHOM CHHTE3€
JICKapCTBEHHBIX BEIIECTB.

6. Peakniu azocoveTaHusl.

7. Peakuny 3aMeHbl JMa30HUEBOU IPYIIIBL:

a) 3amemenue Ha OH rpynmy ;

0) 3aMelIeHIE Ha TaJlOTeH;

B) 3amernienune Ha CN- U Ipyrue TpyIIbL.

8. Ipyrue crocoObl MOTy4eHuUs 11a30- U HUTPO3OCOSANHEHHH.

9. OCOOEHHOCTH TEXHHUKH OE30MAaCHOCTH TPU MPOBEICHUH dTHX PEaKIUi.
10.HyxneodunpHOE 3aMelIeHe TrajloreHa B MOJIEKYJIe OPraHnYeCKOTO COSTMHEHUS:
MEXaHU3M PEaKIMU, OCHOBHBIC (h)aKTOPBI, BIUSIOIIAE HA XOJI IIPOIecca.

10.1. 3amena aroma rajoreHa Ha —OH, -OR, -SH, -SR —rpymmsr.

10.2. 3ameHa aroma rajoreHa Ha aMUHOTPYIIIIBI.

10.3. 3amena aTroMa rajioreHa Ha —CN, -SO3Na.

11. HykneodunsHoe 3amenieHue cyiabGOrpymnis:

11.1. OGuue cBeaeHUs O MPOIIECCE.

11.2. TIpumepsl OCYLIECTBICHHS 3aMEHBI CYIb(OrpyIIbl B TPOMBIIIICHHOCTH.
11.3. OcobGeHHOCTH TEXHUKH 0€30TIaCHOCTH.

SausaTue 6
Tema: MeToabl BOCCTAHOBJICHUS OPraHMYECKMX COeIMHEeHn B npouecce co3ganus bAB.
L]env: OCBOUTH METOJIbI BOCCTAHOBIIEHHSI OPTAHUYECKUX COEIMHEHUN B mpoiiecce co3nanus bAB.

IInan:

1. XuMrueckre METOJIBI:

1.1. BoccTaHOBJIEHHE METAIAMH U COISIMHU METAJIIOB;

1.2. BOCCTaHOBJICHHE COCTMHECHUSMU CEPHI;

2. Katanutuueckoe BOCCTAHOBIIEHUE BOJIOPOIOM:

2.1. oOmue cBeneHus;

2.2. BOCCTaHOBJICHUE HAa HUKENIEBhIX KaTaan3aTopax;

2.3. BOCCTaHOBJICHUE HA IUIATHHOBBIX U MAJUIAINEBBIX KaTajln3aTopax;
3.2eKTPOXUMUYECKOE BOCCTAHOBJICHHE.

4. OcoOEeHHOCTH TEXHUKHU 0€30TaCHOCTH MPH MPOBEICHUH PEAKIIN BOCCTAHOBIICHUS.

3ansaTue 7
Tema: MeToabl OKHCJIEHHST OPraHUYECKHMX COeAMHEHMI B mpouecce co3nanus bAB.
L]ens: OCBOUTH METO/IbI OKHMCIIEHUS! OPTaHUYECKUX COEIMHEHUH B npouecce co3nanus bAB.

Ilaw:
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1.061mue nonoxxeHus

2. OxHcIeHne HACHICHHBIX YIIIEBOIOPOIOB;

3. Ilony4eHue anbAETHI0B U KETOHOB OKHCIICHUEM aKTUBUPOBAHHON METHIIBHOM MIIM METHIICHOBOM
TpYIIIBL;

4. ITony4yenne KapOOHOBBIX KHCIOT OKHCICHUEM METHUIIBHOM IPYIIIIBI.

5. OkuciieHre apOMaTUYECKUX U HENPEACIbHBIX YIIIeBOIOPOIOB

3ansrue 8
Tema: MeToabl AJKHJIMPOBAHUS OPraHMYECKHX coelMHeHMH B npouecce co3nanus BAB.
Lenv: OCBOUTH METO/IbI AIKWIMPOBAHUSI OPraHUYECKUX COSAMHEHUI B mpolecce co3nanus bAB.

Inhan:

1. AJKuIrpoBaHUe U allMIIMPOBaHUeE 10 atomy yriaepoaa (C- ankuiupoBanue u C-aluiupoBaHue):
1.1 mexanu3mbl C-alKWINPOBaHUS,

1.2 xaTaau3aTopsl B MpoIeccax alKHMIMPOBAHNS,

1.3 ycnoBus npoBeneHus: C-aJKIIMPOBAHUS B CHHTE3€ JICKAPCTBEHHBIX BEILIECTB.

3. AnkunupoBaHue 1o aromy kuciopoja (O-aaKuaupoBaHue).

4. OcoOEHHOCTH TEXHUKN 0€30MaCHOCTH.

3ansarue 9
Tema: MeToabl ANWIHPOBAHUSA OPraHUYECKHUX COeMHEHU B mpouecce co3aanus bAB.
I]env: OCBOUTH METO/IbI ALIUJIMPOBAHUSL OPTraHUYECKUX COEIMHEHHMI B mpoiiecce co3nanusi bAB.

Iinan

1. AumninpoBanue o atomy yriepoaa (C-amuinpoBaHue):

2. AunnupoBaHue 1o atoMy azora (N- auInpoBaHHe).

3. AnniiupoBaHue 1o atoMy kuciopoaa (O-anuavpoBaHue).

4. OcoOeHHOCTH TEXHUKHU 0€30MaCHOCTH MPH NMPOBEACHNUN PeaKLUil alluInpOBaHUsL.



IIpuMepHBbIe TECTHI N0 ANUCHUILITHHE
«MeTto0s10THsI H3yUeHHs OHoIornyecku-akTuBHbIX BemecTB» (YK-8, IIK-1, I1K-2)
AJIKOTOJIATBI — 3TO NPOAYKTHI B3aUMOACUCTBUSA:
CIIUPTOB C rajJOr€HOBOIOPOAaMHU
CIUPTOB C KAPOOHOBBIMH KUCIOTAMH
CIIUPTOB C AKTUBHBIMHU METAJIJIaMU

W3 nepedrciaeHHbIX CIUPTOB MEPBUYHBIMU SIBIISIFOTCS:
H30IPONMUIOBBIIA

MPONUIIOBBIN

M300yTUIIOBBIT

N3omepamu qudTHIIOBOTO d(hUpa SIBISTFOTCS:
W30TPONUIIOBBIA CITUPT

OyraHomn-1

2-METHJITPOTIAHOJI-2

OyTraHomI-2

I'oMoItoroM TUMETHIIOBOTO PHpa SABISETCS:
METHIIITHUIIOBH 3P

OPTO-Kpe30JT

JTUATHIIOBBIN 3PP

sTaHanona-1,2

OTUIICHTJIMKOJIb MOYKHO MOJTYYUTh B3aUMOJCHCTBUEM:
areTuiIeHa ¢ BOJIoM

ATUJICHA CO MIEJIOYHBIM PACTBOPOM MEpMaHTaHaTa Kaus
1,2-nuxnopaTaHa ¢ BOJAHBIM PACTBOPOM IIEIOYH
STHJICHA C BOJOM

CKkonpK0 U30MepHBIX cipToB oTBevaeT hopmyne C4HoOH?
2

3
4
5

[TpOMBIIIIICHHBIMU CTIOCOOAMU TIOJTYUEHUS ITAHOJA SBIISIOTCS
rUapaTaiys STUICHA

THIpaTaIys aleTUICHA

THIPOIU3 KIIETYATKH U COpaKMBaHKE MOJTYICHHOMN TITFOKO3bI
B3aUMOJICHCTBHE XJIOp3TaHa ¢ BOAHBIM pacTBopoMm Ca(OH)2

B peakuuu ¢ kakum BenieCTBOM OT CIUpTa oTmerisiercs rpynna -OH?
HATpU

OpOMOBOIOPOT

YKCyCHasl KHCII0Ta

KaJInH

Kucnotnsle cBoiicTBa Hanbosee BbIpaXKeHbl y
¢denona

MeTaHoJa

3TaHOJIA

[IIALEpUHA

18



IIpu BoccTaHOBIIEHUU OeH3abACTHIA 00pa3yeTCs:
benon

OeH301

OcH30MHAas KUCI0Ta

OCH3WJIOBBIN CITUPT

OTaHaIb MOXKHO MOJIYYUTh:

JNETUIPUPOBAHUEM 3TAHOJIA

OKHCJICHHEM 3TaHOJIa KUCIOPOAOM

B3aMMOJICICTBHEM 3TUJIEHA C BOAOT

B3aUMO/ICHICTBHEM alleTUIIEHA C BOJIOM B IPUCYTCTBUU COJIEN PTYTH

[Ipu oxucaeHnU Kakoro BemiecTBa o0pazyeTcs: OeH3aIbIerua?
(dhenona

OCH3MJIOBOTO CITUPTA

OCH30MHON KUCIIOTHI

pe3opIrHa

ITo peakuun Kyueposa nomaydaror
OeH301

JTaHalb

U30IIPEH

CUHTETUYECKUN KaydyK

Peaknust «cepeOpsHOTO 3epKaay XapakTepHa JUIsl KaXkKI0To U3 JABYX BEIIECTB:

TJIIOKO3BI U (hopMasbaeTuaa
TJIFOKO3bI U TNTMICpUHA
caxapo3bl U TTUIEpUHA
caxapo3bl U hopmMalberuaa

Kaxue xapOOHOBBIE KUCIIOTHI O0JI€e CUIIbHBIE, YEM YKCYCHas?
XJIOpYKCYCHas

yroJbHas

MypaBbUHAs

MIPONTMOHOBAs

Kakue xucnotsl MoryT 006pa3oBaTh KUCIIbIE COTTU?
MaclsiHas

11aBeJeBast

MypaBbHHAs

yroJibHast

Kaxkne BemecTsa MOT'yT HCIIOIB30BATHCS B KAYECTBE BOCCTAHOBUTENEH?
YKCYCHasi KMCJIOTa

MypaBbUHasl KUCJIOTA

9TaH

MeTaHaJlb

C KakuMHM BEIIECTBAMU pearupyeT yKCycHas KuciaoTa?
3TaHOJIOM
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XJIOPOM
MEJIBIO
Cynb(haToM Kaus

Kakas kucnora nosyyaercs npu OKHCICHUH N300yTHUIOBOTO criupra?
OyTaHoBas

MaclisiHas

BaJIEpUAHOBAs

2-METUIIPOTIAHOBAS

OxapaxkTepu30BaTh CBOMCTBA aKPUIIOBOM KUCIOTHI:

MPUCEANHSET TAIOT€HOBOJOPOAbI ITPOTUB MpaBuiia MapKOBHUKOBA
pearupyet ¢ OpOMHOH BOIO

M30MEpHA MPONaHOBOU KUCIIOTE

SIBIISICTCSI TOMOJIOTOM OJISHHOBOM KHUCJIOTBI

Kakwue BemecTBa mosry4aroTcsi B pe3ysibTaTe KUCIOTHOTO THIPOIN3a dTHidopuara?
YKCyCHasl KHUCIIOTa

MypaBbUHAs KUCJIOTA

METaHOJ

3TaHOJ

CKOJIBKO M30MEPHBIX CIIOKHBIX 3(upoB oTBeuaeT popmyie C3HegO2
2

3
4
5

Kakwne u3 nepeuncieHHbIX COeTMHEHHUH SBISIOTCS apOMAaTHYECKIMHU:
LIUKJIOT€KCEeH

OeH30I1

HadTaIuH

aHTpaleH

¢beHaHTpeH

K 3amecTurensiM nepBoro poja (3JIeKTpOHOIOHOPHBIM) MOXKHO OTHECTH:
TUI-

KapOoKcHII-

IUAHOTPYIITY

cynbdorpymnmy

HUTPOTPYIIITY

aMHHOTPYIITY

THIIPOKCUTPYIIITY

Toiryos MOXXHO ITOTYYUTh U3:
OeH3ouna

OpombOeH3o1a
METHJIIUKIIOT€KCaHa
1,6-mubpomrenTana

DTUIOEH301 pearupyer c:
OpOoMHOI BO/IOH
OpOMOM IIpH OCBEIIICHUH U HarPEBaHUH
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OpOMOM B IIPUCYTCTBUHU OpOMU/IA ATFOMUHUS

AKTHBHUPYIOIIMMH 3aMECTUTEIISIMH IIEPBOTO POJIA SIBISIOTCS:
KapOOKCHUITbHAS

[UaHOTPYIITIa

cynbdorpyrmmna

HUTPOTPYIIIA

aMHHOTpYIITa

THIPOKCUTPYIITIA

Jle3aKTHBHPYIOLIMMH 3aMECTHTEISIMA BTOPOTO POAA SBIISFOTCS:
KapOOKCHUITbHAS

[IUAHOTpyIa

cynbgorpyrra

HUTPOTPYTIIIA

aMHHOTpYIITIa

THIIPOKCUTPYIITIA

Opranuveckuii MPOIyKT NCTHAPUPOBAHUS METHIIIUKIOTEKCAHA HA3bIBACTCS:
OcH30II
KCHJIOJ
HadTON
CTHPOJT
TOJTYOJI

YUTo0bI MOJIYYUTDh O'HHTPO6CH3OI>1HYIO KHCJIOTY U3 6GH3OH8., Haao IMMPOBECTU CUHTC3bI B cneﬂy}omeﬁ
IOCICI0OBATCIBHOCTH

AIKUIINPOBAHUC, OKHUCIICHHUEC, HUTPOBAHUC

HUTPOBAHUC, AJIKUIIMPOBAHUC, OKUCIICHUC

AIKUJIINPOBAHUC, HUTPOBAHUEC, OKUCJICHUC

HUTPOBAHUC, OKUCIICHUEC, AJIKUJIINPOBAHUC

KpaTuaiimmii myTs cuHTE3a O€H3051a U3 METaHa UMEET ... CTaJIUU:
3

2
4
5

ben3omn MOXKHO MOTy4NTh:
JEeTUIPUPOBAHUEM IIUKIJIOTEKCaHa
TPpUMEPHU3ALNEN alleTHIIEHA
OKHCJICHHEM TOJIyOJIa
paszioxkeHueM OeHzoaTa HaTpHs

benzon pearupyer co caeayromuMi COeTMHEHUSIMU:
KOHII. CEpHOM KUCIIOTON

CMECHIO KOHII. CEPHOM M a30THOM KUCIIOT

KOHII. COJISTHOM KHUCJIOTOM

XJIOPOBOJIOPOJIOM

BOJIOPOJIOM B IIPUCYTCTBUM TUIATUHBI

[To ankuIPHOMY 3aMECTHTEI0 METHIIOeH30J OyJeT B3auMOIeHCTBOBATh C:
HUTPYIOIIEH CMEChIO



XJIOPOM B MPUCYTCTBUHU KaTaau3aTopa
XJIOpPOM IpY OCBEIICHUHU

BOJIOM

[epMaHTaHATOM KaJIMs TPU HarpeBaHUU

[To OeH301bHOMY KOJIBIY ATHIIOEH30J1 OYJeT pearupoBarh C:
AIlEeTWIXJIOPUJIOM B MPUCYTCTBUU XJIOPHJIA ATTFOMUHHS
OpOMOM B MIPUCYTCTBUH KaTaJln3aTopa

OpOMOBOAOPOIOM

BOJIOU

KOHII. CEpHOM KUCIIOTOH

OpT0o-0eH3011UKapOOHOBYIO KUCIOTY MOKHO TIOJTYYUTh OKHCICHUEM:
1,2-nusTHnoen3ona

1-meTwi-2- aTrnoeH301a

HadramHa

O-HUTPOTOITyOJIa

0-KCHJIOJIa

Jl1ig 3amMecTuTeNnel BTOPOro pojia XapaKTepHBbI CIEIYIOIINE CBONCTBA!
SIBJIAIOTCSI 3JIEKTPOHOIOHOPAMHU

SIBJIIFOTCSI AJICKTPOHOAKIIEITOPAMHU

3aTPYAHSIOT PEakluu Sg

HAMPAaBIIAIOT IEKTPOPUIT B META-TIOJIOKHUE

HAIPABIISIOT JICKTPODUIT B OPTO- U Tapa- MOJIOKECHUS

CoracoBaHHasi OpUEHTAIMS B PEAKIUAX SE HAOIIOAACTCS IS
0-KCUJI0J1a

M-KCHJIOJIa

- HUTpOogeHona

M-IMHUTPOOEH30I1a

n-1ubpomOeH3o0ma

ApeH, KOTOpBIfI IIpu THAPUPOBAHUHA TTPCBPAIACTCA B ICKAJINH, HA3bIBACTCA:

OeH30I1
HaTaIuH
aHTpaIeH
(beHanTpex

[TpoayKT MOHOXJIOPUPOBAHMSI TOYOJIa HA CBETY Ha3bIBACTCS:
XJIOPMETUIIOEH301

0-XJIOPTOIYOI

M-XJIOPTOJTYOJI

M-XJOPTOJYOJI

OcHOBHOI1 PoayKT cynbdupopanus HadTanuaa npu 160°C - ato:
a-cynbhonadTaTuH
B-cynbdonadranun

[TpoxykT B3aumoeiicTBUs popMaiHa ¢ H30BITKOM aMMHaKa Ha3bIBAETCs:

napadopm
bopmamu

22



¢dbopmMHuaT aMMOHUS
reKCaMeTHIICHTETPaMHH
reKCUJIAMHUH

B peakiuio ranoGopMHOTo paciierjeHus BCTYIAET:
MeTaHallb

MpOIaHab

OeH3aIILIIET U]

IIEHTaHOH-2

MEHTaHOH-3

IIpoayKT BOCCTaHOBJIEHUS METUIITUIIKETOHA HA3bIBACTCS:
TPEeTOYTHUIIOBBIH CITUPT

OYTHIJIOBBIN CIIUPT

BTOPOYTUJIOBBIN CIIUPT

M300yTUIIOBBIN CIUPT

OyTraHomI-2

[Ipu romoaMTHYECKOM pa3pbiBe KOBAJIEHTHON CBSA3HM 00pa3zyeTcs:
TOJIKO KaTHOHbI

paauKabl

KAaTUOHBI U aHUOHbI

TOJIBKO aHUOHBI

[Tonoxxenue 3amectuTeneil B 0H30JIbHOM KOJIbIE B TOJIOKEHUAX |1 1 4 0003HAYaETCsl MPUCTABKOM:

opTo-
Me30-
napa-
MeTa-

[Tonoxenue 3amectuTeneit B 0€H30JIbHOM KOJIBIE B TTOJIOKEHUAX | 1 2 0003HaYaeTCsl TPUCTABKOM:

opTo-
Me30-
napa-
MeTa-

[Tonoxxenue 3amectuTeneil B 0EH30JbHOM KOJIbIIE B TTOJIOKEHUAX | 1 3 0003HaYaeTCsl MPUCTaBKOM:

opTo-
Me30-
napa-
MeTa-

[IpaBnno MapKOBHUKOBA ONIPENEISET HAITPABICHUE PEAKIINN:
[EePErpyIIUPOBKU

3aMeIeHHs

[IPUCOECIUHEHUS

OTILETICHUS

AJKaHBI HE BCTYNAIOT B PEAKIIUIO
3aMEILEeHUs

IIPUCOEAVHECHHUS

pasiioKeHUs
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rOpeHUs

Peaknuu runparanuu — 3710:
OTILUEIUICHUE BOJIbI
IIPUCOECIUHEHUS BOIBI
OTILIEIUICHUS BOAOPOJA
IIPUCOEAUMHEHUE BOAOPOA

[Tpu B3auMOIEHCTBUY MPOTICHA C XJIOPOBOIOPOIOM MPEUMYIIIECTBEHHO 00pa3yeTcs:
1,2-nuxnopriponan

1-xnoprnpomnan

2,2-nuXJioprponaH

2-XJIOpIpOIIaH

JlurajoreHalKaHbl PEBPAIIAIOTCS B IIUKIOATKAHBI 0] ICHCTBUEM:
THJIPOKCHUIA HATPHUS

BOZOpOJA

CEpHOU KUCIIOTHI

[UHKA

[Ipu MexxkMONIEKYISIPHOM leruapaTaluy CiupToB 00pa3yroTCs:
KETOHBI

CIIO’KHBIE 2(PUPBI

IPOCThIE 3(HUPbI

AJIKEHBI

[Ipu BHYTpUMONEKYISAPHON AETUApPATAIUN CIIUPTOB 00pa3yIOTCS:
CIIO’KHBIE 3(PUPBI

aJbJACTH]IbI

POCTHIE 3(PUPHI

AJIKEHBI

BropuuHbie ciupThl OKUCISAIOTCS J0:
AJIKaHOB

KapOOHOBBIX KHUCJIOT

aJIbJIETUI0B

KETOHOB

AJbaernasl BOCCTaHABIMBAIOTCS JI0:
MEPBUYHBIX CIIUPTOB

KCTOHOB

KapOOHOBBIX KHUCIOT

BTOPHUYHBIX CIIUPTOB

Peakuus arepudukanum — 3To B3aUMOAEHCTBHE:
KHUCJIOTBI C OCHOBaHUEM

CIUpTa C KETOHOM

KHUCJIOTBI CO CITUPTOM

CIUpTa CO CIUPTOM

[Tonyanieranu — 3T0 IPOIYKTHI TPUCOCTUHEHUS K abIACTUTY:
KHUCJIOTEI



crnupTa
BOJIOpO/Ia
[IHIAaHOBOJIOPOJIA

AlLleTUJICH TIPEBpAIIACTCS B alleTaJIbJICTU]] TI0]T JCHCTBUEM:
cripTa

BOJIBI

BOJIOpOa

repMaHraHaTa Kajaus

B03MOXHOCTB peakIiuy MPUCOCTUHEHHS TPOBEPSICTCS ACHCTBHEM Ha BEIIECTBO:
OpOMHO¥ BOBI

BOZOpOJA

IepMaHraHaTa KaJus

XJIOPOBOJIOPOA

B03MOXHOCTB peakiiy OKUCICHHSI POBEPSETCS ACHCTBHEM Ha BEIIECTBO:
OpOMHO¥ BOIBI

BOZOpOJA

IepMaHraHaTa KaJus

XJIOPOBOIOPOA

qDYHKIII/IOHaJII)HI)IG IMPONU3BOAHLIC Kap6OHOBI)IX KHCJIOT — 3TO TaKUC IMMPOU3BOJAHLIC,
B KOTOPBIX 3aMEIIICH:

BOJIOPOJT B paaKaie

BOJOPOJ B KapOOKcuIIe

BECh KapOOKCHII

THIPOKCHII B KapOOKCHIIE

Conu — 3T0O MPOU3BOAHBIE KUCIIOT, B KOTOPBIX HA METAJIJ1 3aMEIIeH:
BOJIOPOJT B paJuKaie

BOJIOPOJI B KapOOoKcue

BECh KapOOKCHII

THJIPOKCHUII B KapOOKcHJe

AJbJIETUIBI TIPEBPALIAOTCS B KAPOOHOBBIC KUCIIOTHI B PE3yJIbTaTe PEAKIIUU:
HU30MEpHU3aIUH

BOCCTAHOBJICHHS

OTIICIJICHU S

OKHCIICHHSI

XKupsl oTHOCSTCS K:
MIPOCTHIM 3(upam
COJISIM

CJIOKHBIM dpUpaM
amma

OcHOBHBIE CBOWCTBa aMUHOB MPOSIBIISIFOTCS] B 00pa30BaHUU:
a30METHHOB

aMUJI0B

coJieit

I/ISOHI/ITpI/IJIOB
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[To 6eH30IbHOMY KOJIBITY aHWJIMH B3aUMOJICHCTBYET C:
COJISTHOM KHCJIOTOM

YKCYCHBIM aHTHJIPUIOM

OpOoMHOH BOJIOM

a30THCTOM KUCIIOTOM

ITo runpoxcurpymie GeHoa pearupyer c:
OpOMHOH BOJIOM

a30THOM KHUCJIOTOM

TUAPOKCHUIOM HATPHS

a30THCTOM KHCIIOTOM

Pe3opuun — 310:

rapa- ruJpOKCUTOIYOI
MeTa — JIUTUIPOKCHOCH30T
OpTO- TUTUIAPOKCHOECH30IT
napa — JUruApOKCHOCH30I1

Conu nua3oHus NOJy4aroT IPU B3aUMOJCHCTBUYA aMUHOB C:
a30THCTOM KHCIIOTOM

TUJIPOKCUJIOM HATPUS

a30THOM KHCIOTOM

YKCYCHOU KHCIIOTOMN

Conu nra3oHMs BCTYyNAOT B PEAKIIMIO Q30COUYETAHUS C:
(dhenonom

TUAPOKCHUIOM HATPHUS

CIIUPTOM

COJITHOM KMCIIOTOM

yKCYCHYIO KHCJIOTY MOKHO ITOJTYYUTh:
KaTaJIuTHYCCKHUM OKHCJICHHUEM MCTaHa
KaTaJIUTHYCCKHUM OKHCJICHUEM 6YT8.H8.
OKHCJIICHHUECM dTaHaJIsd

THUAPOJIN30M NHAHOMETAaHA
THAPOJIM30M THMAHOI3TaHa

TpronenHOTIMIIEpUH BCTYAET B PEaKIINU:
THIPOJIH3a

OKHCJICHHUSI

OpOMHUPOBaHUS

HU30MEpU3AIUH

THIPUPOBAHUS

[Ipu 1me09HOM TUAPOITU3E KUPOB 00PA3YIOTCS:
KapOOHOBBIE KHUCITIOTHI

COJIM KapOOHOBBIX KUCIIOT

3¢ upbl KAPOOHOBBIX KUCIIOT

TIIULIEPUH

TJIUKOJIU
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B pesynbrare peakiuy BHyTPUMOJIEKYJIAPHON IIUKJIN3ALUU TUKapOOHOBBIX KHCIIOT, 00pa3yroTcs:

JJaKTaMBbI

JJAKTOHBI

MUKITUYCCKUE aHTUAPHUABI
JJaKTU/IbI
JUKCTOIMUIICpa3vHbI

B pe3ynbrarte peakuiny BHYTPUMOJIEKYIISIPHOM [UKIU3AIMH aMUHOKHUCIIOT, 00pa3yIoTCs:
JIAKTaMbl

JIAKTOHBI

UUKJIMYECKUE aHTUIPUIbI

JIAKTUIbI

JTIUKETOIHUIIEPA3UHbI

B pe3ynbrare peakiuy MeXMOJIEKYJIIPHON LIMKIN3ALUH O-THAPOKCUKHUCIIOT, 00pa3yroTCs:
JIaKTaMbl

JIAKTOHBI

LUKIMYECKHE aHTUPUIbI

JIAKTUIbI

JTUKETOIHIIEePa3UHbI

B pe3yiabTaTe pCakKnunu Me)KMOHCKYHHpHOﬁ OHUKIN3allui 0-aMHMHOKHUCIIOT, 06p8.3y1-0TC$IZ
JJaKTaMbl

JJAKTOHBI

MUKIINYCCKUEC aHTUAPHUABL

JJAKTUAbI

AUKCTOIMUIICPA3UHBI

[Tpu BoccTaHOBIEHUH MT-O€H30XWHOHA 00pa3yeTCs:
MUPOKATEXUH

PE30pIUH

THUIPOXUHOH

B ocHOBe cTpyKTyphl aHTUIIUPHUHA M aMUIOIMPHHA JIEKHUT F€TEPOLIUKIL:
UPa3oi

TeTpazol

THA30I

MUPA30JIOH-5

W3 nepeunciaeHHbIX TeTepoLUKIOB apOMaTUYHOCTBIO 00J1a/1aeT:
UMHJA300

MUPA30JIUH

UpaH

THO(EeH

TeTparuapodpypaH

ypuH

AmdoTepHbIe CBOWMCTBA MPOSBISIOT:
MypUH

UMUA30J1

NUPUAUH

1paszo
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THA30J1
Gypan

XHWHOJIMH — 3TO TETEPOLMKJII, B MOJIEKYJI€ KOTOPOI'0 CKOHJEHCUPBAaHbI KOJIbIIA
benzona u nuppoa

benzona v nupuanHa

[Mupuauna u nuppona

[MupumuauHa u nupposa

N3 nepeynciaeHHbIX TETEPOLMKIIOB CAMBIM « KHUCIBIM» SIBIISIECTCS:
ITuppon

Nmupazon

[upunun

®ypaH

Tuoden

ApOMaTUYHOCTBIO 00J1a/1a10T:
ITIypun

AnnnuH

[Munepuann

HukxoTuHoBas Kucjaorta

Twuazon

benzoitnas kucnora

Snpo mypuHa BKIFOYAET TE€TEPOLIUKIIBL:
MUpHUIITHA

nupasoJia

MMUa301a

MMUPUMUATTHA

Spo MHI0IA BKITFOYACT T€TEPOIHKITBI:
MUPUINHA

Upasosa

HMHIA30J1a

HI/IPI/IMI/I}II/IHa

OeH3o0m1a



IIpumep Omiera Kk 3a4eTy N0 AMCHUILIHHE
«MetopaoJiorust u3y4eHusi 6M0JIOrHYeCKH-aKTHBHBIX BellecTB»

MuHuCTepCTBO HAYKH M Bbicuiero oopasosanusi Poccuiickoii ®@egepanmnu
®DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKIEHHE BBICIIIET0 00Pa30BaHMUs
«CeBepo-OceTruHCKHI rocynapcTBeHHbIN yHUBepcuTeT nMeHu Kocra JleBaHoBH4a XeTarypoBay
KA®EJIPA OPTAHUYECKOU XNMHNU
3AUYET no mucumrumae « MeToa0TI0THs H3yIeHHU OMOIOTHUECKH-aKTHUBHBIX BEIIECTB
Hampaenenue noarorosku 6akanaspuara 04.03.01 Xumus, 2020-21 yu. rox, 7 cemectp

BUJIET Ne 1
1. Tlonstue o xarabonu3Mme U aHaboIM3Me. DTanbl IPEBPALICHHUS YHEPIHH B )KUBBIX opranu3Max. L{uxi
ATDO/AJI®. OxucnurensHoe U cyocTpaTHoe hochopunupoBanue AJ[D. (15 6aos)
2. IlporenmHOTEHHBIC AMUHOKHCIIOTHI, UX KJIaccu(uKaius, cBoicTsa. (15 6amios).

3. Bwuramun PP, kopepmenTsie ¢pynkiuu. (20 6asoB)

3aB. kadeapoii B.T.AbGaeB
« » 2020-21r.r.
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1.

2.

3.

9. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnedeHue JUCIUILIMHBI
a) OcHoBHAad JINTEpaTypa

HocoBa, D. B. Xumusi reTepoluKIMYecKUX OHOJOTHYECKHA AKTHBHBIX BEIIECTB [DIIEKTPOHHBIN
pecypc]: yue6Hoe nmocodue / D.B. Hocora. - ExarepunOypr: Ypan. yu - T, 2014. - 205 c. - ISBN
978-5-7996-1143-9: b.u. Pexxum poctyma: URL:http: // biblioclub.ru /index.php? page=book
view&book_id=275817.

JlabopaTopHBIN MPAKTHUKYM 1O TEXHOJOTUU OMOJOTUYECKH aKTUBHBIX BEIIECTB U YTIEPOIHBIX
aacopOeHToB: ydeObHoe mocobome: B 2 u.: [16+] / H.A. Kyrakosa, H.W. borganosuu,
C.b. Censsnuna u jgp.; Ceepublii (ApkTudeckuii) QenepanbHblii yHHBepcuTeT uM. M. B.
JlomoHnocoBa. — Apxanrenbck: CeBepHblil (ApkTudeckuii) dhenepanbabiii yHuBepcurer (CADY),
2015. — Y. 2. Ananmuz BAB. — 116 c.: Tabmn., cxem., mwi. — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436321. — bubnuorp. B kH. — ISBN 978-5-261-
01018-0. — Tekct: AIeKTPOHHBIH.

HNHCcTpyMEeHTaNbHBIN aHanu3 OWOJOTUYECKH AKTUBHBIX BEIIECTB W JIEKAPCTBEHHBIX CPEICTB:
yaebHoe rmocobue / I'.b. Cnenuenko, B.W. [lepsiouna, T.M. I'munymumna, u np.; HanuoHambHbIH
uccinenoBarenbCckuii TOMCKHMH TrocyAapCTBEHHBI yHUBepcuteT. — Tomck: W3marenbcTBo
Tomckoro mnonuTexHU4Yeckoro ynupepcutera, 2015. — 198 c. : wum., Tabn., cxem. — Pexum
noctyna: mno mnomnucke. — URL: https://biblioclub.ru/index.php?page=book&id=442807. —
bubnuorp. B kH. — TekcT: 2JIEKTPOHHBIN.

0) J0MOJIHUTeIbHAS JINTepaTypa:

4. Cunxuna O.B. XuMus OMOJOTHYECKH aKTHBHBIX BEIIECTB: JIa0opaTopHBIid mpakTukym / O.B.
Cunxuna; TTOBOMKCKHIT TOCYapCTBEHHBINH TEXHOIOTHUECKHH yHUBEpCHTET. — Momkap-Ouna:
nrry, 2017. - 96 c¢. : wi - Pexum gocrynma: mno mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=476510/ — bubauorp. B kH. — ISBN 978-5-8158-
1842-2. — TeKCT: 2MEeKTPOHHBIH.

5. bomoroB B.M. Xumus OMOIOTUYECKH aKTUBHBIX coeMHEeHU (Teopus u mpakTuka): yueOHoe
nocobue / B.M. bonoros, E.B. Komaposa, II.H. CaBuH; MunucrepctBo oOpa3oBaHus U
Hayku P®, BoOpoHEXCKHH TIOCYyIapCTBEHHBI YHUBEPCUTET HMH)KCHEPHBIX TEXHOJIOTUH. —
Boponex: BopoHexckuil rocyaapcTBEHHBI YHUBEPCUTET MH)KEHEPHBIX TexHojoruil, 2018. —
8 c. cxem.,, Tabm, w1 — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=487998. — bubmuorp. B ka. — ISBN 978-5-00032
306-9. — TekcT: 2IeKTPOHHBIH.

B) mporpaMmMHoe odecneyenne u UHTepHeT-pecypcebl
IIporpammHoe o0ecnieyeHue:

Ne ni/n HauMeHoBaHue Ne norosopa (anueH3us)

1. | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. | Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4. | Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. | OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. | OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. | Cucrema tectupoBanust SunravWEBClass Ne468 ot 03.12.2013 UIT Cynrarynun P.T.(6eccpouno)

OOecrnieyeH J0CTYI K COBPEMEHHBIM MPOQECCHOHAIBHBIM 0a3aM JaHHBIX, HH(GOPMAIIMOHHBIM

CIPaBOYHBIM M ITOMCKOBBIM cucteMaM (6ubmmnoteka COI'Y):
- bubamoteke e-library,
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http://biblioclub.ru/index.php?page=book_view&book_id=275817
http://biblioclub.ru/index.php?page=book_view&book_id=275817
https://biblioclub.ru/index.php?page=book&id=436321
https://biblioclub.ru/index.php?page=book&id=442807
http://biblioclub.ru/index.php?page=book&id=476510/
http://biblioclub.ru/index.php?page=book&id=487998

ANIEKTpOHHAst OnbimoTeka yueOHou uteparypsl (YHuBepcuterckas ounoimorexka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book id=144210

. DJIeKTPpOHHAas 0ubInoTeKa quccepranuii u apropedeparoB PI'b (Ob/1 PI'b)
Tpebyercs perucrpanus B oudbnuoreke COI'Y

o IBbC «YHuBepcurerckas onoanorexka ONLINE)
Tpebyercs perucrpanus B oudbnuoreke COI'Y

o IBbC «HayuyHas 3jieKTpoHHas 0umoauoTeka eLibrary.ruy
CamocrosiTenbHasl perucTpalus Ha cauTe

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuyecKkas 3J1eKTPOHHAasl 0M0JM0TeKA 110

MEIHUIIMHCKOMY M (hapMalneBTHYEeCKOMY 00PA30BAHMIO, 4 TAKIKE 110 €CTECTBEHHBIM M TOYHBLIM
HAYKaM B I1eJI0M
Tpebyercs perucrpanus B oubnmoreke COI'Y

o IBbC «IOpaiiT» — o0pa3oBaTeibHAs CPela, BKIIYAIIIAT BUPTYAJLHBIA YHTAJBHBIN 321
YUeOHHKOB M VYe€0OHBIX II0CO0OMIi 0T ABTOPOB M3 BeAVIIHMX BY30B PoccHH 10 BceM HANIPABJIEHHUSAM
M CIIEIHAIbHOCTAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

o Springer Customer Service Center GmbH (6a3a maHHbIX, coepIKalue SJIEKTPOHHBIE U3aHUs
n3narenberBa Springer Nature 3a iepro 2011 — 2017 rr. (MoJTHOTEKCTOBAs KOJUICKIIHS B
kosmyecTBe 46 332 KHHUT)

Caiit qucranuuonnoro odoyuyenunss COI'Y http://Ims.nosu.ru/

31


http://biblioclub.ru/index.php?page=razdel&sel_node=1412
http://biblioclub.ru/index.php?page=book_view&book_id=144210
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://lms.nosu.ru/

JIeKTPOHHBbIE pecypchbl, o0ecnevYnBalOIIUe Peajn3alui 00pa3oBaTebHbIX IPOrPaMM
PI'BOY BO «Ceepo-Ocerunckmii rocyrapcrseHnblii yausepcurer nMeHu Kocra JlesanoBuua Xeraryposa»

Ne HaumenoBanue IIpunan- Anpec Ceenennst | Ne moroBopa Ha IpaBo Cpok Kon-Bo Xapakrepuc-
Ne 3JIEKTPOHHOTO JIEXKHOCTh caiita 0 MpaBo- ncnoins3. ObC JIEUCTBUS TOYEK THKa
pecypca obmana- 3aKITI0- nmocryrma/ JOCTyTIa
Tene YEHHOTO MOJIb30Ba-
JI0roBopa Tenen
1 9bC Croponnsis | http://www 000 Horosop Ne 135-06/14 12.09.2014 r.- 7000 ITo IP-
"YHuBepcH- biblioclub. «Hexc- or 12.09.2014r. 11.09.2015 r. anpecy
TercKas r Memua» Tlorosop Ne 167-08/15 12.09.2015 r.- 7000 besmamut-
Gubmorexa ot 12.09.2015 . 11.03.2016 . HBIH
Online"
Jorosop Ne 58-02/16 12.03.2016.1.- 7000
ot 09.03.2016 1. 11.09.2016.1.
JIoroeop Ne 202-08/16 12.09.2016 .- 7000
ot 24 08.2016 1. 11.03.2017 1.
Horosop Ne 069-02/17 0113.03.2017 12.03.2017r. - 7000
11.03.2018r.
Jorosop Ne 184-08/17 oT 12.09.2017- 7000
04.09.2017 11.02.03.2018
Jorosop Ne 056-02/18 oT 16.04.2018r.- 7000
25.05.2018 16.10.2018
JHorosop Ne 163-10/18 oT 17.10.2018r.- 7000
30.10.2018 31.12.2018
Jorosop Ne 21-02/2019 oT 01.01.2019r.- 7000
14.02.2019 30.06.2019r.
JIorosop Ne75-06/19 01.07.2019T .- 7000
or 08.07.2019 31.12.2019T.
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10. MaTepI/IaJILHO-TeXHI/I‘leCKOC OCHAIICHHUEC TUCIHHUITINHDBI

Y4eOHble ayTHTOPUH /151 IPOBeeHNs] 3aHSI TUI JTeKIIMOHHOI0 THIIA, CCMHHAPCKOI0 THIIA, TPYNIOBBIX H HHANBHIYAJIbHBIX
KOHCYJIbTALMii, TEKYLIer0o KOHTPOJISI U IPOMEKYTOYHOM aTTecTAllNH, 4 TAK/KE CAMOCTOATE/ILHOI pa0oThl 00y4aloIMXCH:
TIPEIoIaBaTeIbCKUH CTOM, CTYJ, CTOJBI M CTYJIbS I 00ydJaromuxcs, Kadeapa, KaccHas T0cKa.

O06opynoBaHne: MyITETHMEIUHHBIH KOMIUIEKC (IIPOEKTOP, S9KpaH), HOYTOYK, KOJIOHKH C IPOTrpaMMHEIM 00ecrieueHrneM, BEIXOIOM B ceTh VIHTepHeT
1 JIOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAaIIOHHO-00pa3zoBaTensHyto cpexy COT'Y

IMporpammuoe o6ecrieuenune Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader; STDU
Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; memoHcTpaioHHbIE U y4eOHO-HATISAHBIC TIOCOOUS (BUICOTIPE3CHTAIINS).

Poccuiickas ®enepanus, 362025, Pecnybanka
Cesepnast OceTust —Ananusi,

ropoy Brnanukaskas,

ymuna Batyruna, nom 44-46,

yueOHbIi Kopiryc Ne 7, ayn. Ne 414

JlaGopaTopusi Buoxumuu 1J1s1 npoBeaeHUs 3aHATHI CEMUHAPCKOTO THUIIA, JIAOOPATOPHBIX 3aHATHH, KypCOBOr0 MPOEKTHPOBAHMS
(BBIMOTHEHHSI KYPCOBBIX PadoT), IPYNNOBBIX M HHANBHAYAJIbHBIX KOHCYJIbTANNM, a TAKKE CAMOCTOSITEJIbHOI PadoThl 00y4YaloINXCs:
TIPEIoIaBaTeIbCKIH CTOM, CTYJ, CTONBI M CTYJIbS UL 00yJaroIuXcsl, TJabopaTopHBIE CTOJIBI, KIaccHas A0cka, kadenpa.

O6opynoBanue: [IpoeknmoHHOE MyIbTHMeIUITHOE 000pynoBanue (MynbTiuMeaniHBIN poekTop BenQ MX816ST, ¢ MOTOIOYHBIM KpEINICHAEM
n HaO. kabeneit — — 1 mt. Komnstotep Core 2 duo E4400/1Gb RAM/160Gb HDD, monutop Benq TFT 17"FP71G+/knaBuar — lmr. ¢
MIPOTPaMMHBIM 00ecTiedeHIEM, BEIXOJOM B ceTh MIHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTebhyo cpexy COI'Y
Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectuposanust Sunrav WEB Class (beccpounoe I10); ITporpammuoe
obecrieyeHue 1yt peakTupoBanust xumudeckux gopmyit Isis Draw (Becrutataoe T10); KoHCy IbTaHT MITFOC; IEMOHCTPALIMOHHBIE H y4eOHO-
HATJISTHBIC TOCOOUS (BUICOTIPE3CHTAITHS).

Jla6opatopHoe o6opynosanue: BertspkHo# mkad - 1 mr. Kanopumerp KJI-5 — 1 . Lentpudpyra ARMED-80-2S- 1 wt. Lentpudyra OC
6MYXJI-4 — 1t. Memanka marautHast IKA RCT basic safety control IKAMAG ¢ natunkom Temnepatypst PT — 1. Memanka MarHuTHas ¢
nogorpesoM MR Hei-Standard - 1 mit.Becst naGoparopusie npermsnontbie ET-30011 ¢ moBepkoii- 1 mmT.

Poccuiickas ®enepanus, 362025, PecriyOmika
Cesepnast OceTust —Ananusi,

ropox Bnanuxkaskas,

ynuia Batytuna, nom 44-46,

yueOHbIi Kopmyc Ne 7, aya. Ne 608 A

JlabopaTopuu: KOMNBIOTEPHBIE KJIACCHI 1151 POBeIeHUs] TEKYIero KOHTPOJIs U MPOMe:KYTOUHOM aTTeCcTallH, a TAKKe
CaMOCTOSITEJIbHOM PadoThHI 00y4AIOIHXCH:

MIPETIoIaBaTEeNbCKII CTOM, CTYI, CTONBI M CTYIbS I 00yJaromuxcs, kadeapa, KiraccHasi JOCKa.

Ob6opynoBanne: KoMmproTeps! JuIsi KOMITBIOTEPHOTO KJ1acca B KOMILIEKTE - C IPOrPaMMHBIM 00eCHedeHIeM, BBIX0JJ0M B ceTb IHTepHeT n
JIOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbhyto cpeay COI'Y; uctounnku GecrniepeOboitHoro mutanusi, [ppon, KoMMmyTaTop s
knacca D-Link DGS-10240, uarepaxtusHas gocka 78"(1702070/15112/11344/2+ npoektop Beno MX503.

IMporpammuoe obecrieuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (Beccpounoe I10); [IporpaMmmHuoe
obecrieuenue A penakTupoBaHusa xummdeckux Gopmyn Isis Draw (beccpounoe [10); KorcynpranT miroc; CucreMa moucka TeKCTOBBIX
3auMcTBOBaHUH «AHTHIUTarKaT BY3y; [Iporpamma mimst OBM «baHk BormpocoB aist KOHTpoutst 3HaHMi»; ['apanT; Cisco Webex;
JIEMOHCTPAIMOHHBIE U y4eOHO-HaIIIsIHbIEe TT0COOHS (BUACOPE3CHTALIHS).

Poccuiickas ®enepanus, 362025, PecrryOmika
Cesepnast Ocetust —Ananusi,

ropoll Bnagukaskas,

ymuna Batytuna, nom 44-46, yaeOHbIiA kopiyc Ne
7, ayn. Ne 614

EnﬁnvaeKa, B TOM YHCJIe YMTAJbHBIH 3aJ1: CTOJIBI K CTYJIbs OJIA 06y‘{aIOIIII/IXCSI, KOMITBIOTEPBI B KOMIUJIEKTE - € IIPOTrPAMMHBIM 06ecnequI/IeM,
BBIXOJIOM B ceTh MIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3zoBaTenbHyto cpexy COI'Y

IMporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Koucyaprant mitoc; IapanT; Cisco
Webex;

OBC"YuuBepcurerckas 6ubnunorexa ONLINE" https://biblioclub.ru

3BC «KoncynbranT crymenra»  http://www.studentlibrary.ru

9BC «Opaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025, PecrryOmika
CesepHas Ocetus —AnaHus,

ropo Bnagukaskas,

yiuua Leperenu/Batyruna, nom 16/19, yueGusrii
kopmyc Ne 6
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11. JIucTt 00HOBIeHHSI/aKTyaIN3AIUT

[Iporpamma akTyalM3upoBaHa B CBsA3M C TNPHKa30oM MUHUCTEPCTBA HAYKHM U  BBICIIETO
obpazoBanus Poccuiickoit @enepannu ot 26 Hos16pst 2020 1. Ne 1456 (3apeructpupoBad MUHHCTEPCTBOM
roctuiu Poccuiickoit @eaepanuu 27 mas 2021 1., Ne 63650) «O BHeceHUH M3MEHEHHI B (eqiepaibHbIC
roCy/IapCTBEHHBIE 00Pa30BATEIbHBIC CTAHAAPTHI BBICIIETO 00pa30BaHU».

1. 3aMEHUTD CTPOKY B II. 3.2

beszonacHocTts
JKU3ZHEAEATETHOCTH

YK-8. CnocobeH co3naBaTh M MOJACPKUBATh B MOBCEIHEBHOW JKM3HU U B
npodecCHoHATLHOM IeATETbHOCTH OE30IMaCHBIC YCIOBUS KU3HEIEATEIIBHOCTH
JUISL COXpaHEHUsI MPUPOTHON Cpenbl, 00eCreYeHus: YCTOWYHUBOTO Pa3BUTHUS
oO1ecTsa, B TOM 4YHCJE MPU YIpPO3€ M BO3HUKHOBEHHH YPE3BbIYAMHBIX
CUTYaIuil ¥ BOGHHBIX KOH(IMKTOB

2. 3aMEHUTH CTPOKY B II. 3.3

dusznko-
MaTeMaTH4eCKas 1
KOMITbIOTEpHAS
IPaMOTHOCTH TIpU
peleHH 3a1a4
npodeccnoHaTBEHOM
JeSITEeIIbHOCTH

OIIK-4 CnocobeH mnaHUpOBaTh pPaOOTHl XMMHUYECKOW HANpaBICHHOCTH,
oOpa0aTeiBaTh W  HMHTEPHPETUPOBATH  IOJYyYEHHBIE  pPE3YyNbTAaThl  C
WCIIO0Jb30BAHUEM TEOPETUUYECKUX 3HAHUM U MPAKTUUYECKUX HABBIKOB PELICHUS
MaTeMaTHYECKUX U (U3NIECKUX 3a/1a4

OIIK-5 CoocobeH moHMMaTh  MPUHIUINBL  pabOThl  COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJOTHMH WM HCIOJB30BAaTh WX JUIS PEIICHUs 3a7ad
npoeccroHabHOI 1eATENbHOCTH

BHeceHHbIE M3MEHEHHSI PacCMOTPEHBI M YTBEPXKACHBI Ha 3aceJaHuH KadeIapbl OpraHUYeCcKOH
xumuu oT «03» nronst 2021 r., nporokon Ne 9.

OnoOpeHbl Ha 3aceaHUU COBeTa (PaKyIbTeTa XUMUHU, OMOJIOTHH U OMOTEXHOJIOTHUHU OT «24» HUIOHS
2021 r., mpotokoxn Ne 11/20-21.
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