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[Iporpamma cocrtaBieHa B coOTBeTCTBUU ¢ DepepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM Mo HarpasieHHuio noarotoBku 04.03.01 Xumus, yrBepKIeHHbIM IpukazoM MuHHCTEpCTBa
Haykd W BbIciiero oOpasoBanusi Poccuiickoit ®enepamnu ot 17 wmrons 2017 roma Ne 671; mpukazom
MuHucTepcTBa HayKu U BbIcIIero oOpa3zoBanusi Poccuiickoit @enepanuu ot 26 HosiOpss 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBoM roctuiiuu Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECCHUH W3MEHEHUH B (QenepaibHble TOCylapCcTBEHHbIE 0O0pa3oBaTeibHBbIC CTaHAAPTHI BBICIIETO
oOpa3oBaHMs»; y4eOHBIM IUTAHOM TMOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumws,

yTBepkJIeHHBIM yueHbIM coBeToM PI'bOY BO «COI'Y» ot 31.05.2022 r., mpoTokon Ne 13.
CocraBuTelb: K.X.H., g1o1eHT CamamoBa H. A.

Pabouas mporpamMMa ofcyiieHa W yTBEpIIeNa Ha lacenanuu kaheapsl OPraHMYecKOH XHMHH
(npotokon Ne 8/21-22 o1 «08» anpena 2022 r.)
.

3apenyowmuii Kadeapoii- A/ Jg;{}-'} " ABaen B.T.

Onobpena coBetoM bakyabTeTa XUMHH, OHOI0THH W DHOTEXHOTIOTHH
(mpotoxon Ne 6/21-22 o1 «25» anpenst 2022 1.)

llpencenarens coseta (akyibrera .33%{@{,_ " ) Araesa @. A,

Pabouas npoecpamma oucyuniunvl npuHama 6 cocmase 0OCHO8HOU NPOYeCcCUOHATbHOU 00PA308aMeENbHO
npozpammul peuwieHuem yueHoz2o cogema Ilpomoxon Ne 13 om 31.05.2022 e.




1. Crpykrypa u o011asi TPyA0eMKOCTh TUCIIHIIMHBI

OO01mmas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABISIET /2 Yaca (2 3a4eTHBIC CIUHUIIBI).

Ounas hopma oOydeHUs
Kypc 4
Cemectp 7
Jlexuyn 18
[IpakTrueckue (ceMUHAPCKUE) 3aHATHS -
JlaboparopHsbie 3aHATHS 36
Koncynsranuu -
HToro ayIuTOpHBIX 3aHATHI 54
CamocrosrensHas pabora 18
Kypcogras pabora -
®opmMa KOHTPOJIA 3auer
DK3aMeH -
3ayer 7 cemectp
OOGI1ee KOJIMYECTBO YaCOB 72

2. Ilean ocBOEeHHUSI TUCIHILIMHBI

HenssMu ocBOoeHUs TUCHUILTUHBI (MOaynsi)) «MeTomonorust HW3ydeHUs OUOJIOTHYECKU

AKTHBHBIX BEIIECTBY SIBIISFOTCS:

— Cucrematuzanus 3HaHHH OOyYJalOMIMXCS [0 XHMHYECKHM OCHOBaM OHOJOTHYECKHX
MPOIIECCOB, OCHOBHBIM METOJIaM OPTraHUYECKOT'0 CUHTE3a,;

— @opMHpOBaHHE CHUCTEMHBIX 3HAHMM Ui TOHUMAHHS OCHOBHBIX 3aKOHOMEPHOCTEU
B3aUMOCBSA3M MEXJAY CTPOCHHMEM M XUMUYECKHMMHM CBOMCTBAMHU BEIECTBA, MNPOTEKaHUs
XUMUYECKUX PEAKIHi, CTPYKTYpOH XHMHUYECKHMX COCIWHEHUM H UX OHOJIOTHUYECKUM
3HAYEHHUEM;

— @opMHpPOBaHUE Y CTYICHTOB CUCTEMHBIX 3HAHUN 0 OMOTEXHOJIOTHUYECKUX METO/IaX MOTydSHUS
OMOJIOTUUECKH aKTHUBHBIX COCIUHEHHH ((PEepMEHTOB, TOPMOHOB, BUTAMHUHOB, aMHUHOKHCIIOT,
BAaKIIMH, JIEKAPCTBEHHBIX M TUATHOCTHYECKHUX MPENapaTtoB); YMEHHH M HaBBIKOB IMOJYYEHUS
HOBBIX OHOJOTMYECKUX BEIIECTB M CO3/IaHMSI HOBBIX AaKTHUBHBIX (OpPM OpraHu3MOB,
OTCYTCTBYIOIIUX B MPUPOAE (TMOPHUIHBIE MONEKYIIbI, )KUBOTHbIE TKAHU U OPTaHU3MBI);

— Ilporno3upoBanue OHOJOTHYECKONH pOJIH, JICYCOHOTO IEHUCTBUS OHOJOTHYSCKU-aKTHBHBIX
BEILIECTB, HWCXOJS M3 CHEHMU(UKH CTPOCHUS W MEXaHW3Ma B3aUMOJICHCTBUS C IKUBBIMU
cyOcTparamy;

— Pacmupenue u yriny0Onenue 3HaHUNA 00YYaIOIMIMXCS O POJTU OMOJOTUYECKH-aKTUBHBIX BEIECTB
B JKU3HEACATEIHHOCTH OPTaHW3Ma, O BAXHEHIINX XWMHUUYECKHX IMPEBPAICHUNXK, JICKAITUX B
OCHOBE MeTaboin3Ma, O TPUMEHEHHH B MEIUIMHE HEKOTOPhIX HEOPraHWYeCKHX |
OpPTraHUYECKUX BEIIECTB;

— Oobecrnieuenre moHUMaHus (HYHIAMEHTAIBHBIX MOHITH, 3aKOHOB M 3aKOHOMEPHOCTEW XUMHUH,
WX POJIb B TPOTEKAHUU OMOJIOTUYECKHUX MPOIIECCOB;

— @opmupoBaHuE y OOydYalomUXCsl yMEHUW M  HABBIKOB  OCYIIECTBICHHS  y4eOHO-
MO3HABATENBHON U MPOPECCUOHANTBHOMN IeATeIbHOCTH;

— Pa3zButne y oOydarommxcs BHyTpEHHEH MOTHUBAIMH K 00YYEHHIO, TTOBBIIICHUE UX HHTEPECca K
MMO3HAHWIO JUCITUTUIMH XUMHUYECKOTO MPOQHUIISL.

IIpogeccnonanbHbIe CTAHAAPTHI, KOTOPHIM JIOJIKEH COOTBETCTBOBATH BBITYCKHHUK:



IIC 01.001 «ITemaror (megaroruyeckasi 1eITeILHOCTD B c(hepe IOMKOIHHOT0, HAa4adIbHOTO 00IIETO,
OCHOBHOT'O OOIIETO, CpeITHEro 00I1Iero oopa3oBaHus (BOCIIUTATEIb, YUUTEN)»;
IIC 01.003 «Ilemaror 1OMONMHUATENILHOTO 00PAa30BaHUS IETEH U B3POCIIBIX).

3. Mecro aucuuminnsl B ctpykrype OITOII 6akanaBpuara o Hanpasienuto 04.03.01 Xumusi.
Bb1.B./IB.06.02
Juctuurumaa «MeTo0I0THs U3y4eHUsT OMOJIOTHYECKH aKTUBHBIX BEIECTBY» OTHOCHTCS K YacTH,

dbopMupyeMOii ydaCTHHKaMU 00pa30BaTelIbHbIX OTHOIICHHH, bioka 1. Jlucuurinasl (MOIyn) y4eOHOTO
IJIaHa TOArOoTOBKM OakamaBpoB mo HampaBieHuio 04.03.01 Xwumus, K AUCHUIIIMHAM IO BBIOOPY
(b1.B./IB.), umeer wunmekc B ydyeOHom mmane b1.B.JIB.06.02. [lanHas mguciuIuiiHa paciiupsieT
MOJIYYCHHBIC 3HAHHS 110 OPraHUYeCKOW, (PM3MYECKONH XMMHH M XUMHUYCCKUM OCHOBaM OHMOJIOTHYCCKHX
MIPOIIECCOB, HEOPTaHUIECCKOW XUMUH, IPUMEHSISI HX 3aKOHBI ITPU U3YYCHUU OCOOCHHOCTEH OMOJIOTHYIECKH-
AKTHBHBIX BEIICCTB, METOJOB HMX CHHTE3a M CPAaBHCHHUS PA3JIMYHBIX KJIACCOB OMOJIOTHYECKH aKTHBHBIX
BeniecTB (BAB) 1o ux BO3JeiiCTBUIO HA OPraHU3M Y€JI0BEKA U OKPYKAIOIIYIO CPEIY.

TpeOGoBaHMsI K BXOIHBIM 3HAHUSM 00yUJaOITUXCS:

s océoenus oannot oucyuniunsl HEOOXOJAUMO BIIAJCHHE IIPEIBAPUTEILHBIMH KOMIICTCHIIMSIMH,
MPUOOPETEHHBIMHA B PE3yJIbTaTe OCBOSHUS IMPEANICCTBYIONUX JUCIUIUINH y4eOHOTO IUIaHa MOJITOTOBKU

OakanaBpa o HampapieHuio 04.03.01 Xumusa («Heopranmueckas XuMus», «AHAIATHYECKAS XUMUS,
«Opranuueckas XuMus», «Du3ndeckas XUMusm», «XXUMUUIECKAE OCHOBBI OHOJOTHUECKUX MTPOIICCCOBY):

yHI/IBepca.]II)HI)IG KOMIICTCHIINU:

YK-1: CnocobeH ocymiecTBIATh MOUCK, KPUTUUECKUN aHAJIN3 U CUHTE3 UH(POpMAIH, TPUMEHATh
CHCTEMHBIN MOAXO/]] IS peIlIeHHsI TOCTAaBICHHBIX 337134,

YK-2: CnocobeH omnpenensTb Kpyr 3ajad B paMKax TIOCTaBJICHHOW IIeIM W BBIOMpATH
ONTUMAJIbHBIE CTIOCOOBI MX PELICHNUs, UCXO U3 JEHCTBYIOIUX MTPABOBBIX HOPM, UMEIOIIUXCSl PECYPCOB U
OTpaHUYCHUN;

YK-4: CnocoOeH oCylIeCTBIATh /1€10BYI0 KOMMYHUKAIIMIO B YCTHOW W MUCbMEHHOW (hopMax Ha
rocy1apcTBeHHOM si3bike Poccuiickoit deaepanuu 1 HHOCTpaHHOM(BIX) s3bIKe(ax);

YK-6: CnocobeH ynpaBisiTb CBOMM BpPEMEHEM, BBICTpaMBaTh M PEAM30BBIBATH TPACKTOPHUIO
CaMOpa3BHUTHS HA OCHOBE NMPHUHIIUIIOB 00Pa30BaHMUs B TCUCHUE BCEH KHU3HH,

YK-8: CnocobeH co3iaBaTh U HOJJIEPKUBAaTh B MOBCETHEBHOM JKU3HU U B NMpOo(ecCHOHANbHOM
NeSTeIbHOCTH O€30TacHbIe YCIOBHS JKU3HENCATEIBHOCTH JUISI COXpPAHEHHS TPHUPOTHOW CPEIbI,
oOecrieyeHnss YCTOMUMBOrO pa3BUTHS OOIIECTBA, B TOM 4HCIE€ MPH Yrpo3e M BO3HUKHOBEHUU
Ype3BBIUAIHBIX CUTYAIM U BOGHHBIX KOH(JIUKTOB.

O6menpodeccuoHaTbHbIE KOMIIETEHIIUN

OIIK-1: CnocobeH aHanM3UpOBaTh M  UHTEPIPETHPOBATH  PE3yJIbTaThl  XMUMHUYECKUX
HKCHEPUMEHTOB, HAOIIOJICHUI 1 U3MEPEHUH;

OIIK-2: CnocoOeH TPOBOJHUTH C COOJIOJCHHEM HOPM TEXHUKH OC30IMMACHOCTH XWMHYCCKUI
SKCIIEPUMEHT, BKJIOYas CHHTE3, aHaJIU3, MU3y4YE€HUE CTPYKTYpbl U CBOWMCTB BEUIECTB U MaTEpUANIOB,
HCCIIETOBaHKE MPOLIECCOB C UX YUaCTHEM;

OIIK-3: Crioco6eH MpUMEHSTh pacyeTHO-TEOPETHUECKUE METOIbI JJIsl U3yUeHHs CBOMCTB BEIIECTB
Y TIPOIIECCOB C UX YYaCTHUEM C UCIIOJIb30BAaHHUEM COBPEMEHHOM BBIYMCINTEIbHON TEXHUKH;

OIIK-4: Cnoco0OeH maHMpoBaTh pabOTHl XWMHUYECKOW HampaBlIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETHUPOBATH MTOJYyUYEHHBIE PE3YIbTATHI C UCIOIb30BAHNEM TEOPETUUECKUX 3HAHUHN M MPAKTHYECKUX
HAaBBIKOB PELICHUSI MATEMaTHUECKUX U (PU3UUECKUX 3a]a4;



OIIK-5: CriocoOeH MoHUMaTh MPUHIMIIEI pabOTHl COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUN
Y MCIIOJIb30BaTh UX JUIA PELICHUs 3a1a4 Npo(ecCHOHAIBHON AesITeNbHOCTH;

OIIK-6: CrniocoOeH mpencTaBlsATh Pe3ylbTaThl CBOCH pabOThl B YCTHOM M NMHCbMEHHOW (opme B
COOTBETCTBUH C HOPMAMHU U MPaBUJIAMH, IPUHATHIMU B IPO(HECCHOHAIIEHOM COOOLIECTBE.

O0600mennbie TpyaoBbie GyHkuuu (OTD), KOoTOpHIE CMOXKET MOTHOCTHIO MM YacCTHYHO
MIPOJIEMOHCTPUPOBATH CTYICHT IIPU OCBOCHUHU JAHHON JAUCLUIUIHHBIL:

B pamkax [1C 01.001 «IIenaror»:

A [Tegarornyeckas JeATCIBHOCTh IO MPOCKTHPOBAHUIO W peaM3allMh 00pa30BaTEIHbHOIO
mporiecca B 00pa3oBaTeIbHBIX OPTaHU3ANMSIX JOIIKOJIBHOTO, HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIETO,
cpenHero o0riero oopa3oBaHus;

B [lemarornyeckass JeATETBHOCTh, IO TPOCKTUPOBAHUIO U  peATM3allMd  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOTpamm;

B pamkax I1C 01.003 «Ilemaror qOMOIHUTEILHOTO OOpPa30BaHUsl IETEH U B3POCIIBIX):

A [IpenoxaBanue Mo JOMOJHUTEIBLHBIM 00II€00pa30BaTEIbLHBIM IIPOrPAMMaM

Jl1st OCBOCHUS TaHHOW y4eOHOM JUCIUIUIMHBI CTYICHT JIOJIKCH
3HarThb:

- MIOHATHS ¥ 3aKOHBI (PU3UYCCKON XUMUM;
- IOHATUS U 3aKOHBI OOIIEeH XUMHH;
- (hynmameHTaIbHBIE OCHOBBI OPraHUYECKOW XMMHHU, SBJISIONIMECS 0a3ucoM JUIsl M3YYEHHs CTPOCHUS U
PEaKIMOHHON CIIOCOOHOCTH OPTraHUYEeCKUX COCTUHCHMIA;
- CBSI3b IIPOCTPAHCTBEHHOTO CTPOCHUS C OMOIOTHUECKON aKTUBHOCTHIO;
- Ba}KHeI\/JIIHI/Ie KJIACChI OpFaHI/ILIeCKI/IX COGI[I/IHGHI/II\/JI, CHOCO6BI HOJ'Iy‘ICHI/IH, OCHOBHBIC U CHGHI/I(i)I/I‘-IGCKI/Ie
peaxiuu.

YMeTn.
- UICHTU(PUIIMPOBATH OCHOBHBIE KJIACCHI OPTAHMUECKUX COSTMHEHMUIA;
- COCTaBJIISITh AJIEKTPOHHBIEC (DOPMYJIIBI AaTOMOB U CTPYKTYpPHBIE (POPMYITBI MOJIEKYIT,
- COCTaBIATH (DOPMYIIBI BEIIECTB U yPAaBHEHUSI XUMUUYECKUX PEaKIINi;
- TOJB30BaThCs 0a30l MAHHBIX O TEPMOAMHAMUYECKUM, CTPYKTYPHBIM W (DU3UYECKUM CBOWCTBAM
BCIIECTB;
- NPUMEHHUTH TMOJTYYEHHBIC HABBIKM DJKCIEPUMEHTAIHHOM OPraHUYeCKOW XHUMUM TIpH  TOJYUYCHUH,
n3yyennu bAB;
- OLICHUBATh BO3MOXXHOCTh MPOTEKAHUSI XUMUUECKOU PEAKITHH.
Baajgers.
- METOJaMH MPOCTEHINX XUMUYECKUX PACUCTOB C MCIOJIB30BAHUEM DPA3JIMYHBIX CIIOCOOOB BBIPAKECHHS
KOHIIEHTPALlUU PacTBOPA, KOHCTAHT XMMUYECKOTO PAaBHOBECHUSI U CKOPOCTH XUMUUYECKON pEeaKlny;
- OCHOBHBIMH CITOCOOAMU MTPOBEACHUS U OMHMCAHUS XHMHYECKOTO KCIIEPUMEHTA.

JlanHas IUCHUIUIMHA WMEET JIOTUYECKYI0 M COJIEeP)KaTeIbHO-METOJAMYECKYI0 B3aMMOCBSI3h C
MOCIEAYIOMUMHU TUCIUIUIMHAMU W TPAKTUKH Y4eOHOro IiaHa, Ui KOTOPBIX OCBOEHHE JaHHOU
JTUCITUTITMHBI HEOOXO0IMMO KaK MPE/IIIECTBYIOIIEE, a HMEHHO:

«XUMHS TETEPOLMKINYECKUX COEAUHEHUI»;

«Teoperndeckre OCHOBBI OPraHUYECKON XUMUN;

«CTpoeHHe BEIIECTBAY;



«[IpakTika 1O T™ONy4YeHHIO TMPO(ECCHOHAIBHBIX YMEHHH M OmbITa MpodecCHOHATLHON
nesTenbHOCTH» (B T. 4. [leparornueckas npaxkTuka).

4. TpeOoBaHuA K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI (KOMIIETEHIIHH 00y4Yal01Ierocs,
¢dopmupyemblie Bpe3yibTaTe 0CBOCHHS JUCHMILIUHBI(MOTYJISA)

[poriecc M3ydeHUs! AMCHMILIMHBI HAMIPaBieH Ha (OPMHUPOBAHHE CICAYIOIIUX YHHUBEPCAIbHBIX H
npodeccHOHATbHBIX KOMIICTCHITHIA:

YHueepcaﬂbele KomMnemeHyuu.

YK-8: CnocobGeH co3naBaTh W TOAJNEPKUBATh B IOBCETHEBHOM JKM3HM M B MNPOo(hecCHOHAIBHON
JEATENILHOCTH O€30MacHble  YCIOBHS JKU3HENCSTENbHOCTH JUIS COXPAaHEHUS MPUPOTHON Cpelsl,
oOecrieYeHrsT YCTOMYMBOTO pa3BUTHs OOMIECTBA, B TOM 4HCIE MPH Yrpo3e M BO3HUKHOBEHHUHU
Ype3BBIYAHHBIX CUTYAli 1 BOCHHBIX KOH(IJIUKTOB,;

HqubeCCMOHCl]Zbele KomnemeHyuu.

IIK-1: CnocobeH ncnonp30BaTh 3HAHUSL O CTPOSHUU BELIECTBA, MPUPOAEC XUMUYECKON CBSI3U U CBOIMCTBAax
pPa3IMYHBIX KJIACCOB XWMHUYECKHX 3JEMEHTOB, BEIIECTB W MaTEpHAJIOB [JIsi MOHUMAaHUS MEXaHU3Ma
XUMHUYECKHUX PEeaKIHii, MPOUCXOASIINX B TEXHOJOTHUECKUX MPOIECCaX U OKPYXKAIOIIEM MHUpE, a TakkKe
€CTEeCTBEHHOHAYUYHbIE 3HAHUSI JIJIs1 PEIICHUS 3a1a4 TPOPECCUOHATBHOM IeATeTbHOCTH;

IIK-2: CriocobeH mpuMEHSITh COBPEMEHHYIO alapaTrypy HpH MPOBEICHUU HAyYHBIX HCCIEIOBAHUMU, a
TaK)k€  COBPEMEHHBIC  TEOPETHUECKHE  TPEJCTAaBIEHUS  XMMHUYECKOW HayKd JUIsl  aHaiIHM3a
9KCIIEPUMEHTAIBHBIX JaHHBIX

B pesynbpTaTe 0CBOCHMS AUCIUTUTHMHBI 00YYarOIIUICS TOJIKEH:

3HaTh:

® CTPYKTYpPYy M TNPOCTPAHCTBCHHYIO OpPraHM3AIMI0 OCJIKOB, HYKJIECHHOBBIX KHCIIOT, YIJICBOJOB, JIUIUIOB,

HU3KOMOJIEKYJISIPHBIX OMOPETYIATOPOB M aHTUOMOTHKOB;

CBSI3b IIPOCTPAHCTBEHHOT'O CTPOCHHS C OMOJIOTHYECKON aKTUBHOCTHIO;

METO/TbI UCCIIEJIOBAHNS OPTAHNYECKUX COCTUHEHU;

Ba)KHEHININE MPOTYKTHI OPTaHUIECKOT0 CHHTE3a U UX MPAKTHYECKOE MTPUMEHEHHE;

OHMOJIOTHUYECKYIO POJIb OMOJIOTHYECKU-aKTUBHBIX BEIIECTB,;

CBOMCTBAa XMMHUYECKUX MAaTEPHUaoB, METOABI OE30MAaCHOr0 OOpallleHus C XUMHUYECKHMH MaTepUalaMU C

Y4eTOM WX (PU3MYECKUX U XUMHYECKUX CBOMCTB;

YMmeTh:

[ ] HpI/IMeHSITB TeopeTI/I‘IeCKHe 3HAHUA OJIA peH_IeHI/ISI KOHerTHBIX 3aaa4 B XUMHH,

[ ] HUCITIOJIB30BaATh 6HOTCXHOHOI‘I/I‘ICCKI/IC METOAbI HOJ'Iy‘IeHI/Iﬂ 6I/IOJ'IOFI/I‘ICCKI/I AKTUBHBIX Coe)II/IHeHI/Iﬁ

(epMeHTOB, TOPMOHOB, BATAMUHOB, aMUHOKHCIIOT, JIEKAPCTBEHHBIX M JJMATHOCTHYECKUX MTPENapaToB);

Ha0II0/1aTh, AaHAIU3UPOBATh U OOBIICHATH JaHHbBIC HAOIIOIEHUS B XO/I€ PAKTUIECKUX 3aHSATHIA,

AQHAJIM3UPOBATh MEXaHW3M OMOT€HHOTO M TOKCHUYECKOTO JIEHCTBHSI XUMHUECKUX JIEMEHTOB B OpraHH3ME;

MIPOBOJIUTH CPABHUTEIBHBIN aHAINU3 PA3NIUYHBIX XUMUUECKUX MIPOLIECCOB, MPOTEKAIOIINX B OPraHU3ME;

HCIIOJIb30BaTh METOJIbI O€30TIACHOTO OOPAIICHUs C XHMUYECKUMU MaTepUallaMi C YI€TOM X (PHU3UYECKUX H

XHUMHYECKHUX CBOMCTB;

®  CaMOCTOSITEIbHO pPaboTaTh C Y4eOHOW, HAYYHOH W CIPABOYHOW JIUTEPATypOl MO XUMHYECKUM
JIMCIMITIINHAM.

Baaaern:

®  OCHOBaMH TCOPUHU XMMHH OMOTEHHBIX JIEMECHTOB;

® OHMOTEXHOJIOTUYECKMMH METOJaMU IIOJIyYeHHS OHOJOTHYECKA aKTHBHBIX COCAMHEHUH ((pepMEHTOB,
TOPMOHOB, BATAMHUHOB, aMHHOKHCIIOT, JICKAPCTBEHHBIX U AUATHOCTHIECCKUX MIPEIapaToB);
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HaBBIKAMH PEIICHUSI KOHKPETHBIX TEOPETHUCCKUX U AKCIIEPUMEHTAIBHBIX 3a1a4;
OCHOBHBIMH TTpHEMaMH B MeTofaMu co3aanusi bAB;

OOIIMMH ¥ TUIOBBIMH 3aKOHOMEPHOCTSIMH XHUMHUYECKHX IPEBpAIICHUH, OOYCIIOBICHHBIX MPUPOAOH H
ANIEKTPOHHBIM CTPOSHUEM MOJIEKYIT;

MeTo/laMi 0e30MacHOro OO0palleHns C XAMWYECKIMH MaTepHajaMd C y4eToM WX (U3HYECKUX H
XHUMHYECKHUX CBOMCTB;

OCHOBaMH TEOPUU XUMHUHU OUOJIOTHYECKHUX TIPOIIECCOB,;

OCHOBAaMH TEOPUU OHOOPTraHMYECKOW XMMHU; HABBIKAMHU PCEHICHUS KOHKPETHBIX TEOPETHYCCKUX U
SKCIIEPUMEHTAIBHBIX 3a]]a4, HAaBBIKAMHM BBIABICHUS B3aUMOCBS3M MEXKIY CTPOCHHUEM BJICKTPOHHBIX
0007109eK aTOMOB U (DM3MUESCKUMH W XUMHUICCKUMH CBOMCTBAMH 3JIEMEHTOB M UX COCTUHEHHUH, HMEIOIIHX
OMOTEeHHYIO POJIb.



Bzaumocss3b MJIAHUPYCMBIX PE3YJILTATOB 06yquI/151 10 JUCIHUILITUHE C (bOpMI/IpyeMI)IMI/I KOMIICTCHIMUAMUA OIIOII

Konasl koMIeTeHITNIA

KOI[ 1 HAMMCHOBAHHUC MHAUKATOpA

HJ'IaHI/IpyeMBIe PE3YJIbTAThI o6yquI/1;1, COOTBCTCTBYIOIIIHEC Q)OpMprCMLIM KOMIICTCHIIUAM

OIIOII JIOCTHXKCHHSI KOMIIETCHITUH OIIOII
3HaTh YMmetn Bnanets
YHuBepcajabHble KOMIIETEHIIUH
YK-8: Cnocoben |YK-8.1. Anammsupyer  (akTopsl BpeJHOTO | mpaBuiia TEXHUKH| OTIPEJIeNIATh ONacHbIe M BpeJIHBIC | HaBBIKAMU  OKa3aHUS  IEPBOIt
co31aBaTh U [BIIMAHUSA JJIEMEHTOB cpenbl oburanus | Ge30macHOCTH TpH paboTe B| hakTops B paMKax | HOMOIIH npH Pa3IMYHBIX
NOAJCPKUBATD B (TeXHUYECKHX CpCICTB, TEXHOJIOTHYECKUX | mabopaTOPHH OPTaHMYECKOW| OCYIIECTBIIIEMON NEATEIHHOCTH, | TPaBMaX, B TOM YHCIIC CBA3aHHBIX
TOBCE/IHEBHOM JKM3HU M [IPOLIECCOB, MaTEPHAIIOB, 3IAHUI U COOPYKCHHH, | xumuwu; B TOM 4HciIe B JabOpaTropuy | C  BO3JACHCTBHEM  XHMHYECKHX
B NPO(ECCHOHANBHOI [IPUPOIHBIX M COLMANBHBIX SIBIICHNI) (hakTOpHI BpPEAHOI'0| OpraHMYECKON XUMUU; pEareHToB;
ACATCTLHOCTH YK-8.2. nentuduuupyer omacHeie u BPCAHEIC | pripgHus pasavyHbIX TPYMI| BBISBIAT M 10 BO3MOKHOCTH | HaBbIKAMH BBIBIICHUS 5§
Oesomacupie  yciiOBHS [DaKTOPEI B pamkax OCYHIECTBIIEMON | i gaccoB  XMMUYECKUX| YCTPAHATD IpoOIEMEL, | yCTpaHEHHs HPOOIEM, CBA3aHHBIX
KUSHCACATCIEHOCTH UL |NCATCILHOCTH BEIIECTB; CBf3aHHBIE C  HAPYIIEHUAMHU | C HApyIIEHUAMH  TEXHHUKH
coxpanenusi npupojHoii [YK-8.3. BwisBisier mnpoOiemsl, CBsS3aHHBIE C METOEI 6e30MIACHOTO| TeXHHKH  GE30MacHOCTH — Ha | GE30MACHOCTH Ha PaGOUeM MECTe;
cpensl, obecrieueHHst [HAPYIICHUSMH  TEXHMKM  OE30MacHOCTH  Ha GoueM MecTe: METOIAMH 6E30HACHOr0
YCTOIYMBOrO ~ Pa3BUTHs [paboueM MecTe; MpeularacT MEpONPHATHAX I10 obparuerus c|pa ' A
00IIecTBa, B TOM YHCIE [IPEJOTBPAIIECHHIO YPE3BEIYANHBIX CHTyaIHH XMUMUICCKHMH HMCTONB30BATE METOZBI | obpalleHus ¢ XMMHYCCKHMU
pu yrpose n |YK-8.4. PasbsacHsfeT mpaBwia MOBEIEHUs Npu | MaT€puajgaMd C Y4YE€TOM 6esomacHoro — oOpaileHns ¢ marcéprajllaMid € y4€TOM HX
BO3HUKHOBEHUH BO3HMKHOBEHWM  YPE3BBIYAMHBIX  CUTyalUi | MX (u3nyeckux yi| XMMUIECKUMU MAaTEPUATIAMHU C | HU3MYECKHX U XMMHYECKHX
Ype3BbIYaiHBIX PUPOJAHOTO W TEXHOTCHHOTO MPOMCXOKICHUS, | XMHUECKUX CBOLCTB y4eToOM WX (U3UYECKHX U | CBOMCTB
CHTyallMii ¥ BOCHHBIX [OKa3bIBAaCT  IIEPBYI0  IIOMOLIb,  OIMCHIBACT XUMHAYECKHUX CBOICTB
KOH(JINKTOB; crocoObl  yyacTUsi B BOCCTAaHOBHTEJILHBIX
MEPOTIPHUATHSX
IIpodeccuonanbHble KOMIIETEHUMHU
HK-1: Cnocoben | IIK-1.1.  Hcnonb3yer 3HaHMA O CTPOCHMM |Ba)KHEWIINME MPOMYKTHI | aHATH3UPOBATH MEXaHU3M | OOLIMMU 51 THMIOBBIMU
HCIIONIE30BATE  SHAHWA O | BELICCTBA,  [PUPOAC XMUMHHYECKOH  CBS3M M | opraHMYecKOro CHHTE3a | GMOTEHHOr0 M TOKCHYECKOTO | 3aKOHOMEPHOCTSAMM
CTPOCHHMH BCIICCTBA, | CBOMCTBAX  PA3IMHBIX  KJACCOB  XMMMHCCKHX | iy py  ppakThyeckoe | aedcTBHS XUMHYECKHX | XUMHYECKMX  [PEBPAIICHHH,
OpUPONEe  XMMHYECKOH | 3IEMEHTOB, BEIIECTB U  MaTepHaloB NI . . o
CBA3M W  CBOMCTBaX | IOHUMaHHS MEXaHH3Ma XHMHYECKHX PEaKIHi, TPUMCHCHHC, SIICMCHTOB B OPraHHU3ME, . OOYC/IOBJICHHBIX NIPHPOZIOH 1
PasITHUHBIX KIIACCOB | POMCXO/SMIMX B TEXHONOIHYECKUX MPOLECCaX OMOJIOTMYECKYI0  POJIb | IPOBOJUTh  CPAaBHUTEIHBINA | AJIEKTPOHHBIM CTPOEHUEM
XHMHYECKHX DJIEMEHTOB, | I OKPYKAIOIEM MUPE; OHMOJIOTUYECKHU- aHAIIN3 pa3IU4YHBIX | MOJIEKYJI;
Bemects u marepuanos | [IK-1.2 IlporHosupyer cBOWCTBa XHMHYECKHX | AKTHBHBIX BEIIECTB; XUMHYECCKHX IIPOLIECCOB, | OCHOBAaMHU TEOPUH  XUMHU
Js IIOHMMAaHWUsI | COCMHCHHUII M MaTepHajOB Ha OCHOBE NAHHBIX | CBOMCTBA  XMMHYECKHX | IPOTEKAIOIINX B OPraHU3ME; OMOJIOTHYECKHX MPOIIECCOB;




00 MX CBOMCTBAX U XUMHUYECKOM CTPOCHUH,

MEXaHU3Ma XUMHYECKHX MaTepHaJoB, OCHOBaMH TeopHuu

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

B TCXHOJIOTHUYCCKUX | THYCCKUC TPCACTABJICHUA XMUMHUYCCKOU HAYKH If HaBBIKAMU pemenus

npoueccax " | CCTCCTBCHHOHAYYHbIC 3HaHUA B CBOCHU

N KOHKPETHBIX TEOPETHYECKUX U

OKpYyXKaroumemM Mupe, a HpO(l)eCCI/IOHaJ'ILHOI/I JACATCIbHOCTU

TAKOKE SKCHEPUMEHTAIbHBIX  3a1ad

€CTECTBEHHOHAYYHbIE HaBbIKaMH BBISIBJICHU S

3HaHUA AJid  pCHICHUA B3aMOCBA3HU MEXKOYy

3a1a4 CTPOECHUEM 3JIEKTPOHHBIX

npodeccHoRaNBHOM o0oouex aTOMOB u

CATCIbHOCTH

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

TK-2: Cnoco6en ITK-2.1. Bnageer cOBpeMEHHBIMH METOJIAaMH | OCHOBBI ~ COBPEMEHHBIX | UCTIONB30BaTh COBPEMEHHBIC | KOMIUIEKCOM  COBPEMEHHBIX

HIPUMEHATD HCCIEAOBAHMS XMUMHYECKMX COCOUHEHUH U | METOogaMu 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 CpE€ACTBOM KOHTPOJIA MABJIACTCA BBCIACHHAsd B YHHUBCPCHUTCTC 68J'IJ'IBHO-p€I71THHI‘OB3$I CUCTEMA OLCHKH YCIIEBACMOCTH CTYACHTOB
CIICNUaInNTCTa 1N HaHpaBJ’ICHI/Iﬁ 6aKaJ1aBpHaTa.




5. Couepma}me Hu y‘leﬁHO-MeTOHI/I‘leCKaﬂ KapTa IMCIHHUIIJINHBI

Tabauua 5.1
Home Cam. Ko.-Bo 6ani0B @opmbI
p HanmenoBanue TeM (BOIPOCOB), 3aHsITHS pa6ora KOHTpOUISt JIUTEpaTypa
HeaeJx H3y4YaeMbIX 1O HaHHOﬁ JAUCHHUILINHE <
" Y I 126 min max
"
1 BBenenme: mpeaMer u 3a7a4d  JTUCHUIUIMHBL  «METOmONOTHS — HM3Yy4CHHS 2 1 2 VYerHsblit onpoc, 12
OMOJIOTMYECKU-aKTHBHBIX BEIIECTBY, CBsI3b €€ C APYTUMH HAYKaMH. Oecena '
2 Ocuornble oHATHA 0 BAB. Texanka 6e30macHOCTH pH JIA00OPaTOPHBIX padoTax. 4 1 2 YcTHBI ompoc, 123
2 Oecena =
3 MeTo/ipl TOYy4YEeHUsI OPraHMYECKUX CYIB(OKUCIIOT U CYJIb(HOXIOPHIOB. 5 1 2 YcTHBIM omnpoc, 134
CynbdupoBaHue pa3IMYHbIMU CYJIBQHUPYIOIINMH areHTaMH. Oecena Y
4 Peakuuu cynbdupoBanus U cynbGOXIOPUPOBAHUSI. 4 1 2 YcTHBIi omnpoc, 125
2 Oecena "
5 MeTo1bl IOSIy4eHUsI OPraHU4ECKUMX HUTpOcOeAMHEeHnH. HuTpoBaHue opraHu4eckux 2 2 2 VYerHbll onpoc, 124
BEILECTB Pa3JUYHBIMU HUTPYIOIIMMHU areHTaMU. Oecena "
6 MeToabl oTy4eHUs OPraHNYeCKUX HUTPOCOETNHEHNUH 4 2 2 YcTHBIH omnpoc, 12
2 Gecena '
7 MeTo/1bl 10JIy4E€HUSI OPraHUYECKUX TaJOreHUIOB. 2 2 VYcerHbl onpoc,
Oco6eHHOCTH TaIOTeHHPOBAHNE PA3IUYHBIX KIACCOB OPraHUIECKUX COCTUHEHUH. BOIIPOCHI B
2 pyOexHOH 14
KOHTPOJIbHOM
pabote
8 MeTo/b! TOTy4eHHs T'aJOreHOIPON3BOJHBIX 4 2 3 YcrHbIi onpoc 13
2 il
9 MeTtobl OJIy4eHUsT A1a30- U HUTpo3ocoeAuHeHu npu co3ganuu BAB OcHoBHbIE 2 3 VYcTHbl onpoc
peaKkluu AMa30CoeIMHEHUH. 2 1,2,3
Texymas padora crygeHTa 14 20
1-s1 pyOeskHast KOHTPOJIbHAsI padoTa 15
10 MeTo/1bI 1T0JIy4€HUS JUa30- U HUTPO30COETUHEHUI 4 2 1 2 YcTHbli onpoc 12
)
11 MeToabl BOCCTAaHOBICHMS OpPraHUYECKUX COEIUHEHUN mnpu co3gaHun bBAB. 2 1 2 VYcTHblif onpoc 123
BoccraHoBiieHne pa3IMYHbIX KJIACCOB, BOCCTAHABIIMBAIONINE areHTHI. "
12 MeTozabl BOCCTaHOBIICHHS OPTAHUYECKUX COEJUHEHUN B Ipouecce co3nanus bAB 4 2 1 2 VYcTHblif onpoc 124
) )
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13 MeToapl OKHCIICHHSI OPTaHWYeCKAX COeNMHEHUH mpu cozmannu bAB. Oxwucnenne 2 1 2 YcTHBI ompoc, 235
Pa3INYHBIX KJIACCOB OPTaHMYECKUX COSANHEHUH, TPHMEHSIEMbIE OKUCIUTEIH. JIOKTIa i
14 MeTonpl OKHCIIEHUsI OPTaHUIECKUX COCTUHEHUH B mporecce co3nanus bAB 4 2 2 2 YcTHBI ompoc 123
15 MeTonp! aJKIIMPOBaHHS U allWIHPOBaHU Ipu co3nannu bAB. 2 2 2 YcTHBI ompoc 12
16 MeToab! aNKWINPOBaHUS OPraHMYECKUX COEAMHEHUH B mporiecce co3nanus bAB 4 2 2 2 YcTHbli onpoc 1235
17 Crparerus co3JjaHusa CHHTETHUECKUX MpenapaToB (JIEKapCTB). 5 2 3 VYerHbll onpoc, 12
XWMHUsl JIEKapCTBEHHBIX BEIIECTB C FeTEPOLUKINIECKUM (hparMeHTOM. IIpe3eHTalUs '
18 MeToab! alliINpOBaHHsl OPTaHMUECKUX COEIUHEHUH B mporiecce co3nanus bAB 4 2 2 3 YcTHBI onpoc 1234
Texymas padora cTygeHTa 14 20
2-51 py0Oe:kHasi KOHTPOJIbHas padoTa 15
BCETO 18 36 18 56 70
IIpumeuanus

— Bce BUbI y‘-IG6HOI71 pa6OTLI MOTYT HPOBOAUTHCA JUCTAHITMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATUBHBIX aKTOB.

— B mensx peanuzanmy MHAWBUAYATBHOTO TMOAXOAAa K OOYYEHHMIO CTYAEHTOB, OCYLISCTBIISIOIIMX y4eOHBIH INpolecc MO MHAMBHUAYAJbHOW TPAeKTOPUH B paMKax
MHIMBUAYaJIBHOTO paboyero mjiaHa, U3y4eHHe AaHHOW MUCLUIUIMHBI MOXKET OCYLIECTBISTHCSA Yepe3 MHAMBHIYAIbHbIE KOHCYJIBTALMH NPENOAaBaTeNs OYHO, B YaChl
KOHCYJIbTAINH, 110 DJIEKTPOHHOW IMOYTe, a TaKKe ¢ MCIoyb3oBaHueM Webex, miatdopMbl AUCTAaHIIMOHHOTO o0y4deHusi Moodle, MuuHBI KaOMHET CTyJIeHTa Ha caite
COI'Y, apyrux anementos OM1OC COI'Y.
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6. Oopa3oBare/ibHbIE TEXHOJIOTHH

Jlekuuy ¢ HMCHOJB30BAaHHEM MYJIbTHMEAUNHBIX IPE3CHTAIMH, JICKIMU-Oecebl, JIEKINU-TUaJIOrH,
IBPUCTHYCCKUE JICKIMHU, JICKIHU-BU3YyaIN3allii, NPAKTUYECKHE 3aHATHs, CaMOCTOsTENbHas padora
CTYJCHTOB.

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

Hcrosnp3yroTcsl MHTEPaKTUBHBIE METOJAbI OOYYCHUS: CHTYAllMOHHBIC 3aadyH, HCCICIOBATEIbCKHIMA
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
HUTPOCOCAUHCHUI nabopaTopHOM
JKypHaJe.
4 Mertopp! nonyyeHus JIaboparopHoe 4 ITounckoBas Merton paboTsI B
TaJIOT€HOTPOU3BOIHBIX naboparopHas pabota MaJIbIX Ipymnmax
5 Mertonpl nony4yeHus auazo- JIaboparopHoe 4 ITounckoBas Merton paboTs B
W HATPO30COETUHEHHI 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 Otuer no pesynbTaTamMm
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

CamocTosTenpHas paboTa 00yJaromuXxcs SBISAETCS OQHUM U3 BUIOB YUeOHBIX 3aHATHI. CaMocTosTenbHas
paboTa IpOBOAUTCS C LETBIO:

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

— yriyOJIeHus U paclIuPEeHUs] TEOPETUIECKUX 3HAHUIA;

— yri1yOJIeHusl yMEHUH UCIO0JIb30BaTh CIIPABOYHYIO U CIICLIMAIBHYIO JTUTEPATYPY;

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

— Pa3BUTHUSA U 3aKPEIUICHNS UCCIEI0BATENILCKUX YMEHHH.

CamocrosTensHast paboTa 00y4aromuxcsi OCyIeCTBISIETCS Ha MPOTSHKEHUH W3YyUSHHS BCEH AUCIUIINHBL B
COOTBETCTBHH C YTBEPKIACHHON B YUeOHOM IUIaHE TPYAOEMKOCThIO cocTaBiseT 40 4acoB U COCTOMT U3:

- pa6OTbI CTYACHTOB C JICKIMOHHBIMU MaTc€pHalaMH, IMOUCKA U aHalIn3a JIMTCPATYpPbl U SBJICKTPOHHBIX
HCTOYHUKOB MH(POPMALIUH 0 33JaHHON 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, ee TPYAOEMKOCTh COACpXKATCS B pa3jene 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 TEKYIIEro KOHTPOJISI yCIIeBAeMOCTH, Py0e:KHOH aTTecTaluM 1
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 €r0 pacTBOPAMH B MHEPTHBIX PACTBOPUTEIISAX.
CynbdupoBaHre KOMIIEKCHBIMHA COEIMHEHUSMU TPUOKCHUIA CEPBI.

CynbsupoBaHue XJ0pCyIb(POHOBOHKUCIOTOM.

Beenenue cynabhorpymsl ¢ MOMOIIBI0 OUCYIbUTA.

[Tonmy4yeHue XJIOpaHTUAPHUIOB CYJIb(HOHOBBIX KUCIIOT.

0. 3HaueHHe HUTPOCOESTMHEHN B CHHTE3€ JICKAPCTBEHHBIX BEIIECTB.

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. HutpoBaHnue cMeChi0 KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI 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 KapOOHMIBHBIX 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. Peaknuu 3ameHb! 1uazoHueBoi rpynmsl Ha: -OH, ranoren, CN- u ip. TpyImibL.

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. HyxkneodunbHoe 3amerienne cyabhorpyInibl.

36. IIpumepsl TaKOTO 3aMEIIECHHUS B TPOMBIIIIICHHOCTH

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

38. KaranuTrueckoe BOCCTAaHOBIICHHE BOJIOPOJIOM Ha Pa3IMYHBIX KaTaIH3aToOpax.

39. DNEeKTPONIUTUYECKOE BOCCTAHOBIICHHE.

40. MeTop! OKHCIICHHS HACHIIIEHHBIX YTIEBOIOPOIOB.

41. TlonyueHue aabAETHJIOB M KETOHOB OKHCJIEHHWEM aKTHMBHUPOBAHHOM METHIIBHOM MM METHIIEHOBOM
TPYIIIIBL.

42. TlonyueHue KapOOHOBBIX KHCJIOT OKHCICHHEM METUJIbHOM IPyIIIbI.

43. OxucneHne apoMaTHICCKUX U HEMPEISIbHBIX YTIICBOIOPOJIOB.

44. Okucnenue mno artomy yriuepoja (C-aJKMIUpOBaHME): YCIOBHsS TPOBEIACHHUS U TPAKTHUYECKUE
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. Amunmpoanwue 1o aromy yriepoaa (C-armpoBaHue).

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 BellIeCTB»

3ansTue 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 MpaBuMiIa TEXHUKH 0€30IaCHOCTH MpHU padoTe B 1a00OpaTOpUN OpraHMYEeCKON XUMHUU.

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.

Llenv: IlaTh mpeacTaBieHUuE O CyJIb()UPOBAHUHM U CYIb()OXIOPUPOBAHUU OPTaHUYECKUX COCIMHEHUH B

npouecce co3nanus bAB.

Inan:

1. 3navenue cynbdonpoun3BoaHbIX B cuHTe3e BAB.

2.0OcHOBHBIE CITIOCOOBI BbIICTICHUS CYIb(OKUCIOT

3. CynsupoBaHue TPUOKCHIOM CEPHI U €T0 PACTBOPAMHU B MHEPTHBIX PACTBOPHUTEIISIX.

4. CynbdhupoBaHue apeHOB CEpPHOM 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 No/Ty4eHHs] OPraHUYeCKHX HUTPOCOEANHEHHU M.
L]env: JlaTh mpencTaBiIeHUE O peaklUaX HUTPOBaHUs B npoliecce co3nanus HBAB.

Inan:

1.00mue cBeneHus o mporecce .

3HaueHue HUTPOCOEAMHEHUN B CHHTE3€ JIEKAPCTBEHHBIX BEIIECTB. 2.MexaHu3M peakliMi HUTPOBaHUS.
3. BnusiHuEe OCHOBHBIX TEXHOJIOTHYECKUX [TapaMETPOB HaA MTPOLIECC HUTPOBAHUSI.

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 pa3zb6aBieHHOI a30THOM KUCJIOTON 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:

1.061ue cBesieHns o Mpoleccax raloreHMpoBaHus. 3HaueHUE MPOLIECCOB TaJIOr€HUPOBAHUS 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 JApyrue.

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

3ausaTue 5

15



Tema: MeToabl MoTy4eHHUs1 AMA30- U HUTPO30coeAnHeHUl. OCHOBHBIC PeaKINH ANA30COeAMHEHUH.

3ameHa ogHMX (PYHKIMOHAJIBHBIX TPYNI HA IPyrue.

Ueﬂbi ,Z[aTB MNpeACTaBJICHHUC O MCTOAAaX IMOJYYCHHUA JHA30- U HI/ITpOSOCOGI[HHeHHﬁ. OcHoBHBIC pcakuuun

JIMa30COeIMHEHNI B TIpoliecce co3nanus bAB.

Ian:

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

CUHTE3€ JIEKAPCTBEHHBIX BELIECTB.

2. OcHOBHBIE CBEJICHHS O MEXaHHU3ME ITpoIiecca.

3. BiusiHue OCHOBHBIX TEXHOJIOTHYECKUX TAPAMETPOB Ha XOJI ITpoLiecca.
4. KucinoTHO-OCHOBHBIE MTPEBPAIICHHS apOMAaTUYECKUX TUA30COCAMHEHU.

5. HpI/IMepBI HCII0JIB30BAHMUA PCaKIH AXMAa30TUPOBAHHA U HUTPO3UPOBAHMA B IIPOMBIIIJIICHHOM CHHTE3€

JICKapCTBEHHBIX BEIIECTB.
6. Peakniu azocoveTaHusl.

7. Peakuny 3aMeHbl JMa30HUEBOU IPYIIIBL:

a) 3amemenue Ha OH rpynmy ;

0) 3aMelIeHIE Ha TaJlOTeH;

B) 3amenienne Ha CN- U Ipyrue Tpymibl.

8. Ipyrue crocoObl MOTy4eHuUs 11a30- U HUTPO3OCOSANHEHHH.

9. OCOOEHHOCTH TEXHHUKH OE30MAaCHOCTH TPU MPOBEICHUH ITHX PEaKIUA.
10.HyxneodunpHOE 3aMelIeHe TrajloreHa B MOJIEKYJIe OPraHnYeCKOTO COSTMHEHUS:
MEXaHU3M PEaKIlui, OCHOBHBIE (PAKTOPBI, BIHIIOIINE HA X0/ MPOoIecca.

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. TlpuMepsl OCyIIECTBICHUS 3aMEHBI CYb()OrpyNIbl B TPOMBIIUIEHHOCTH.
11.3. OcoOGeHHOCTH TEXHUKH 0€30TIaCHOCTH.

SausaTue 6
Tema: MeToabl BOCCTAHOBJICHUS OPraHMYECKMX COeIMHEeHn B npouecce co3ganus bAB.

lle]lb.‘ OcBouthb MCTObI BOCCTAHOBJICHUA OPTraHUYCCKUX CO€IUHEHUH B mnmponecce Co3aanuns1 BAB.

IInan:

1. XuMrueckre METOJIBI:

1.1. BoccTaHOBJIEHHE METAIIAMH U COISIMHU METAJIOB;

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 MAJIAINEBBIX KaTaln3aTopax;
3.21eKTPOXUMUUYECKOE 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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1.001mue moI0KEHHUS

2. OKHCIIeHHE HACBIIICHHBIX YIIIEBOI0PO/IOB;

3. INony4eHue aabJAeruI0B U KETOHOB OKHUCIICHUEM aKTHBUPOBAHHON METHIIBHOM MITH METHICHOBOM
IPYIIIbI;

4. [Tony4yeHue KapOOHOBBIX KHCIOT OKHCICHUEM METHUIIBHOM TPYIIIbI.

5. OKHCIICHHE apOMAaTHYECKHMX M HENPEAEIbHBIX YIIIEBOAOPOIOB

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

Inhan:

1. AJKuIMpoBaHUe U allMIIMPOBaHUE 10 atomy yriaepoaa (C- ankuiupoanue 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€30IMacHOCTH.

3ansarue 9
Tema: MeToabl ANWIHPOBAHUSA OPraHUYECKHUX COeMHEHU B mpouecce co3aanus bAB.
I]ens: OCBOUTH METO/IbI ALIUJIMPOBAHKUSI OPTraHMYECKUX COEAUHEHMI B mpoiiecce co3nanus BAB.

Iinan

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

2. AuunupoBanue 1o atomy azota (N- aluiIupoBaHue).

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

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



IIpuMepHBIe TECTHI 0 ANUCHUILITHHE
«MeTtoo0s10THs H3yYeHHs1 Onoorndyecku-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 IEPBUYHBIMU SIBIISIFOTCS:
H30IPONMUIOBBIIA

MPONUIIOBBIN

M300yTUIIOBBIT

N3omepamu qudTHIIOBOTO d(Upa SBISIOTCS:
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

ATUJIEHA CO MIEJIOYHBIM PACTBOPOM IEPMaHTaHaTa KaJlus
1,2-nuxnopaTaHa ¢ BOJAHBIM PACTBOPOM IIEIOYH
STHJICHA C BOJOM

CKkonpK0 U30MepHBIX cipToB oTBevaeT hopmyne C4HoOH?
2

3
4
5

[TpOMBIIIIICHHBIMU CIIOCOOAMU TTOJTYUCHUS ITAHOJA SBIISTFOTCS
rUapaTaiys STUICHA

THIpaTaIys aleTUICHA

THIPOIU3 KIIETYATKH U COpaKMBAHKE MOTYICHHOM 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
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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 COJIEH PTYTH

[Ipu oxucaeHnU Kakoro BemiecTBa o0pazyeTcs: OeH3aIbIerua?
(dhenona

OCH3MJIOBOTO CITUPTA

OCH30MHON KUCIIOTHI

pe3opIrHa

ITo peakuun Kyueposa nomaydaror
OeH301

JTaHalb

U30IIPEH

CUHTETUYECKUN KaydyK

Peakmust «cepeOpsHOTO 3epKaay XapakTepHa ISl KaKJJ0Tro U3 IByX 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

Kaxkue xucnotel MoryT 06pazoBaTh KHUCIIbIE COTTU?
MaclsiHas

11aBeJeBast

MypaBbHHAs

yroJibHast

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

MypaBbUHasl KUCJIOTA

9TaH

MeTaHaJlb

C KakuMHM BEIIECTBAMU pEarupyeT yKCycHas KucioTa?
3TaHOJIOM

19



XJIOPOM
MEJIBIO
Cynb(haToM Kaus

Kakas kucnora noiyyaercs npyu OKHCICHUN H300yTHUIIOBOTO criupTa?
OyTaHoBas

MacIIsiHast

BaJlepHaHOBast

2-METUIIPOTIAHOBAS

OxapaxkTepu30BaTh CBOMCTBA aKPUIIOBOM KUCIOTHI:

MPUCEANHSET TAIOT€HOBOJOPOAbI IPOTUB NpaBuiia MapKOBHUKOBA
pearupyet ¢ OpOMHOH BOIO

M30MEpHA MMPONaHOBOU KUCIIOTE

SIBIISICTCSI TOMOJIOTOM OJISHHOBOM KHUCJIOTBI

Kakwue BemecTBa mosry4aroTcsi B pe3ysibTaTe KUCIOTHOTO THIPOIN3a dTHidopuara?
YKCyCHasl KHUCIIOTa

MypaBbUHAs KUCJIOTA

METaHOJ

3TaHOJ

CKOJIBKO M30MEPHBIX CIIOKHBIX 3(hupoB oTBedaeT popmyine C3HeO2
2

3
4
5

Kakwne u3 nepeuncieHHbIX COeTMHEHNH SBISIFOTCS apOMAaTHYECKUMHU:
LIUKJIOT€KCEeH

OeH30I1

HadTaIuH

aHTpaleH

¢beHaHTpeH

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

KapOoKcHII-

IUAHOTPYIITY

cynbdorpymnmy

HUTPOTPYIIITY

aMHHOTPYIITY

THIIPOKCUTPYIIITY

Toiryos MOXXHO ITOTYYUTh U3:
OeHzona

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 SBISIOTCS:
KapOOKCHUITbHAS

[UaHOTPYIITIa

cynbdorpyrmmna

HUTPOTPYIINA

aMHHOTpYIITa

THIPOKCUTPYIITIA

Jle3aKTHBHPYIOLIMMH 3aMECTHTEISIMA BTOPOTO POAA SBIISFOTCS:
KapOOKCHUITbHAS

[IUAHOTpyIa

cynbgorpyrra

HUTPOTPYTIIIA

aMHHOTpYIITIa

THIIPOKCUTPYIITIA

Opranuveckuii MPOIYKT ACTHAPUPOBAHUS 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, OKHUCIICHUE

AIKUJIINPOBAHUC, HUTPOBAHUEC, OKUCJICHUC

HUTPOBAHUC, OKUCIICHUEC, AJIKUJIIUPOBAHUC

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

2
4
5

ben3omn MOXKHO MOTy4NTh:
JEeTUIPUPOBAHUEM IIUKIJIOTEKCaHa
TPpUMEPHU3ALNEN alleTHIIEHA
OKHCJICHHEM TOJIyoJa
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 ankuIbHOMY 3aMECTHTEI0 METHIIOCH30J OyJeT B3aMMOICHCTBOBATH 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 KaTaJIn3aTopa

OpOMOBOAOPOIOM

BOJIOU

KOHII. CEpHOM KUCIIOTOH

OpT10o-0eH3011UKapOOHOBYIO KUCIOTY MOKHO IOTYYHTh OKUCIICHUEM:
1,2-nusTHnoen3ona

1-meTwi-2- aTrnoeH301a

HadramHa

O-HUTPOTOITyOJIa

0-KCHJIOJIa

Jl1ig 3amecTuTeNnel BTOPOro poja XapaKTepHBbI CIeIYIOIINE CBONCTRA!
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

- HUTpOodeHona

M-IMHUTPOOEH30I1a

n-1ubpomOeH3o0ma

ApeH, KOTOpBIfI IIpu THAPUPOBAHUHA TTPCBPAIIACTCA B ACKAJIMH, HA3BIBACTCA:

OeH30I1
HaTaIuH
aHTpaIeH
(beHanTpex

[TpoayKT MOHOXJIOPUPOBAHMSI TOYOJIa HA CBETY Ha3bIBACTCS:
XJIOPMETUIIOEH301

0-XJIOPTOIYOI

M-XJIOPTOJTYOJI

M-XJOPTOJYOJI

OcHOBHO#1 PoYKT cynbdupoanus HadgTanuaa npu 160°C - ato:
a-cynbhonadTaTuH
B-cynbdonadranun

[TpoxykT B3aumoeiicTBUs popMaiHa ¢ H30BITKOM aMMHaKa Ha3bIBAETCs:

napadopm
bopmamu
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¢dbopmMHuaT aMMOHUS
reKCaMeTHIICHTETPaMHH
reKCUJIAMHUH

B peakiuio ramogpopMHOTo paciieryieHus BCTYIAeT:
MeTaHallb

MpOIaHab

OeH3aIILIIET U]

IIEHTaHOH-2

MEHTaHOH-3

ITpoayKT BOCCTaHOBJIEHUS! METUIISTUIIKETOHA Ha3bIBACTCSL:
TPEeTOYTHUIIOBBIH CITUPT

OYTHIJIOBBIN CIIUPT

BTOPOYTUJIOBBIN CIIUPT

M300yTUIIOBBIN CIUPT

OyTraHomI-2

[Ipu roMoaMTHYECKOM pa3pbiBE KOBAJIEHTHOW CBA3M 00pa3yeTcs:
TOJIKO KaTHOHbI

paauKabl

KAaTUOHBI U aHUOHbI

TOJIBKO aHUOHBI

[TosoxeHne 3amMecTuTeNel B OCH30JIbHOM KOJIBIIE B TIOJOXKEHUX | 1 4 0003HaYaeTCs IPUCTABKOM:

opTo-
Me30-
napa-
MeTa-

[Tonoxxenue 3amectuTesell B 0EH30JbHOM KOJIbIIE B MONOXKEHUAX | 1 2 0003HauaeTcsi MpUCTaBKOM:

opTo-
Me30-
napa-
MeTa-

[Tonosxenue 3amectuTeneit B 0€H30JIbHOM KOJIBIE 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

23



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 PEBPAIAlOTCS B IUKIOATKAHBI 10| ISHCTBUEM:
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(HUPHI

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 TIpEBpAalllaeTCs B alleTalIbACTU/ IO/ IEHCTBUEM:
cripTa

BOJIBI

BOJIOpOa

repMaHraHaTa Kajaus

B03MOXHOCTB peakiiu MPUCOSTUHEHHSI IIPOBEPSETCS ACUCTBUEM 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 IMIPONU3BOJAHLIC,
B KOTOPBIX 3aMEIIICH:

BOJIOPOJT B paaKaie

BOJOPOJ B KapOOKcuIIe

BECh KapOOKCHII

THIPOKCHII B KapOOKCHIIE

Conu — 3T0 MPOU3BOIHBIE KHCIIOT, B KOTOPHIX HA METaJL 3aMEIIeH:
BOJIOPOJT B paJuKaie

BOJOPOJ B KapOOKcuIe

BECh KapOOKCHII

THIPOKCHII B KapOOKCHIIE

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 runpokcurpymme GeHon 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 1ra3oHMs BCTYNAKOT B PEAKLIMIO @30COUYETAHUS C:
(dhenonom

TUAPOKCHUIOM HATPHUS

CIIUPTOM

COJITHOM KMCIIOTOM

yKCYCHYIO KHCJIOTY MOKHO ITOJTYYUTh:
KaTaJIuTHYCCKHUM OKHCJICHHUEM MCTaHa
KaTaJIuTHYCCKHUM OKHCJICHHCM 6YTaHa
OKHCJIICHHUECM dTaHaJIsd

THUAPOJIN30M NHAHOMETAaHA
THAPOJIM30M THMAHOI3TaHa

TpronenHOTIMIIEpUH BCTYIACT 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 pesynbrarte peakiuy BHyTPUMOJICKYIAPHON [UKIIN3AIUN JTUKAPOOHOBBIX KHCIIOT, 00pa3yloTcs:

JJaKTaMBbI

JJAKTOHBI

MUKITUYCCKUE aHTUAPHUABI
JJaKTU/IbI
JUKCTOIMUIICpa3vHbI

B pe3ynbrarte peakuinyu BHyTPUMOJIEKYIISIPHOM HUKIU3ALMA aMUHOKHUCIIOT, 00pa3yroTcs:
JIAKTaMbl

JIAKTOHBI

UUKJIMYECKUE aHTUIPUIbI

JIAKTUIbI

JTIUKETOIHUIIEPA3UHbI

B pe3ynbraTe peakuuyu MexXMOJIEKYJIIPHON HUKIN3aLUU O-TUAPOKCUKHUCIIOT, 00pa3yloTCs:
JIaKTaMbl

JIAKTOHBI

LUKIMYECKHE aHTUPUIbI

JIAKTUIbI

JTUKETOIHIIEePa3UHbI

B pe3yiabTaTe pCakKnunu Me)KMOHCKYHHpHOﬁ OHUKIW3alluy 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:
UMHIA300T

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 CKOH/ICHCUPBAHbI KOJIbIIA
benzona u nuppoa

benzona v nupuanHa

[Mupuauna u nuppona

[MupumuauHa u mupposa

N3 nepeynciaeHHbIX TETEPOLMKIIOB CAMBIM « KHUCIBIM» SIBIISIECTCS:
ITuppon

Nmupazon

[upunun

®ypaH

Tuoden

ApOMaTUYHOCTBIO 00J1a/1a10T:
ITIypun

AnnnuH

[Munepuann

HukxoTnHoBas KucjaoTta

Twuazon

benzoitnas kucnora

Snpo mypuHa BKIFOYAET TE€TEPOLIUKIIBL:
MUpHUIITHA

nupasoJia

AMUIa301a

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-OceTnHCKHI rocynapcTBeHHbIN yHUBepcuTeT nMeHu Kocra JleBaHoBH4a XeTarypoBay
KA®EJIPA OPTAHUYECKOUW XNMHU
3AUYET mno mucumrumae « MeToa0TI0THs H3yIeHHUS OMOIOTHUECKH-aKTHUBHBIX BEIIIECTBY
Hampaenenue noarorosku 6akanaspuara 04.03.01 Xumus, 2020-21 yu. rox, 7 cemectp

BUJIET Ne 1
1. Tlonstue o karabomu3me u aHaboM3Me. DTanbl MPEBPAIIECHIUS SHEPTHU B J)KUBBIX OopraHm3max. Lk
ATDO/AJI®. OxucnurensHoe U cyocTpaTHoe hochopunupoBanue AJ[D. (15 6aiios)
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) OcHoBHAas 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.

JlabopaTopHBII TMPAKTHKYM IO TEXHOJOTHUU OMOJIOTMYECKH AKTHUBHBIX BEIIECTB U YTIIEPOIHBIX
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.
JlomoHocoBa. — Apxanrenbck: CeBepHblii (ApkTudeckuid) dhenepanpHbiii yHUBepcuteT (CADY),
2015. — Y. 2. Ananmus BAB. — 116 c.: Tabmn., cxem., mi. — Pexxum nocryna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=436321. — bubnuorp. B kH. — ISBN 978-5-261-
01018-0. — TekcT: ANeKTPOHHBIN.

WHCcTpyMEeHTaNbHBIN aHanu3 OHOJOTMYECKH AKTHUBHBIX BEIECTB U JIEKAPCTBEHHBIX CPENCTB:
yaebHoe rmocobue / I'.b. Cnenuenko, B.W. [lepsiouna, T.M. I'munymumna, u np.; HanuoHambHbIH
uccinenoBarenbCckuii TOMCKHUH TrocyaapCTBEHHBI yHUBepcuteT. — Tomck: W3marenbcTBo
Tomckoro mnonuTexHU4Yeckoro ynusepcutera, 2015. — 198 c. : wum., Tabn., cxem. — Pexum
noctyna: mno mnomnucke. — URL: https://biblioclub.ru/index.php?page=book&id=442807. —
bubnuorp. B kH. — TekcT: 2JIEKTPOHHBIH.

0) J0MOJIHUTeIbHAS JINTepaTypa:

4. Cunxuna O.B. XuMus OMOJOTHYECKH aKTHBHBIX BEIIECTB: JIabopaTopHBbIid 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 OM0IOTHYECKH aKTUBHBIX coeqrHeHui (Teopus u mpakTuka): yueOHoe
nocobue / B.M. bonoros, E.B. Komaposa, II.H. CaBBun; MunucrepctBo o0pa3oBaHus U
Hayku P®, BoOpoHEXCKHH TIOCYyIapCTBEHHBI YHUBEPCUTET HMH)KCHEPHBIX TEXHOJIOTUH. —
Boponex: BopoHexckuil rocyaapcTBEHHbI YHUBEPCUTET MH)KEHEPHBIX TexHoJorui, 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: /IeKTPOHHBIH.

B) mporpaMmMHoe odecneyenne u UHTepHeT-pecypcebl

CocTaB JIMIEH3NOHHOI0 ¥ CBOOOIHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0O
o0ecrieyeHusi, B TOM YHCJIe 0TE4eCTBEHHOI0 IPOMU3BOACTBA

Ne HaunmeHnoBanue Ne norosopa(1uneH3ust) Crpana
n/n NPOM3BOAUTE/b
Windows 10 Enterprise Ne 4100072800 Microsoft Products | CIIIA
(MPSA) ot 04.2016r
Windows 10 Pro  for | Ne 4100072800 Microsoft Products | CIIIA
Workstations (MPSA) ot 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft Products | CILIA
(MPSA) ot 04.2016r
Windows 8.1 Professional Ne 4100072800 Microsoft Products | CILIA
(MPSA) ot 04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft Products | CIIIA
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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

(MPSA) ot 04.2016r

6 Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products | CILHA
' (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft Products | CILIA
' (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft Products | CIIIA
' (MPSA) ot 04.2016r
12 Cucrema tectupoBanus | Ne468 or 03.12.2013 UII Cynratynun | Poccus
" | Sunrav WEB Class P.T.(6eccpouno)
[Iporpammuoe ob6ecneyenue | No CII/108 ot 29.08.2017 (makcumym- | Poccust
1C: [Tpenmpusitue. | copT) GeCCPOIHO
13. | bByxranrepckuii VYyer.
TunoBast kouburypamust 8
ceTeBasi Bepcusi
Cucrema kommbioTepHoii | Jlutiensuss FSF/Debian  (CBoboanoe
14. | Bepctku MikTex MIPOrpaMMHOE obecrieueHue)
(6eccpouno)
15. | Kasperksy Endpoint Security | J{o 22.01.2024 Poccus
[Iporpammuoe obGecrnieuenue | CBobogHOE nporpamMmuoe | CIIIA
16 s peaakTupoBaHus | odecreueHne(0eccpouHo)
" | xumuueckux  Gopmya  Isis
Draw
Cucrema mnoucka TeKCTOBBIX | Ne4576-1 OT 17.01.2022 | Poccust
17. | 3ammcTBOBaHUM (metictButenen go  31.12.2022r) c
«AHTtumaruat.BY3» 3A0 «Antu-Ilnarunar»
[Iporpammuoe ob6ecnieuenue | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. 1C: [Ipennpustue 8.3 | «Makcumym»(OeccpouHo)
YnpasineHue ToOpropien
[Iporpammuoe obecneuenue | NeCJl./ Nel26., 01.07.2020r. | Poccus
19 1C:3apmunara U kazpsl | <MAKCUMY M-
" | roc.yupexneHus8
CODTy 6eccpouno
20 IIporpammuoe ob6ecnieuenue | NeC/l/76 01.03.2017r. «makcumym- | Poccus
' 1C:0r0/1K€T. cod» (6eccpoyHO)
ABTOMAaTH3UpOBaHHAs CBugerenbctBo 0 rocygapcrBeHHoil | COI'Y
21 cucteMa  «YIpaBlleHHE — | perHCcTpauuu Iporpammel s OBM
' Hexanat BPC» No2015611830 oT
06.02.2015r.(6eccpouHno)
ITporpamma s 9BM «bank | Pazpaborka COI'Y CsugerensctBo o | COI'Y
99 BOTIPOCOB I KOHTPOJIS | TOCYAapCTBEHHOM perucTpanuu
" | 3HaHUI» nporpaMMbl it OBM Ne2015611829
ot 06.02.2015r. (6eccpouHno)
23. | Koncynprant+ Poccus
24 [Tnanbr Ne8867, ot 14.01.2022r. (14.01.2022r. | Poccus

10 13.01.2023r.) OO0 JIMMUC
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VSDESK Ne 210406/01 ot 06.04.2021r. WUII | Poccus
25. N,A.Cepreesuu
Tex.mox. 07.04.2022
26. «"anakTuxay ot 14.03.2022r (nmpumepHas j1ata) Poccus
27. BricsCAD Bricys NV, 10 03.11.2021r Benprus
28 Cisco Webex - Cucrema | OOO Aiictek noroBop Ne J[67-2021 | CILIA
' MIPOBEACHUS BEOMHAPOB. ot 03.08.2021 - 03.08.2022r
DIRECTUM RX — Cucrema | OOO Tamaktuka WT moroBop Ne | Poccus
29. | PIEKTPOHHOTO 120320/1/A oT
JIOKYMEHT0000pOoTa 14.03.2022(npumepHas 1ata)
30 Yenyru cBszu (moctym k cetn | OOO  Ankom  Ne  AL-0044 ot | Poccust
" | uHTEpHET) 01.02.2022r -31.12.2022r
31. | AutoCAD CIIA
MOODLE becmuiatHoe poccuiickoe CIIIA
32. (6ecrmaTHOE
POCCHIICKOE)
33. VEEAM [IBeitnapus
34 «["amaktuka PY3» Jlunensus 6eccpoyuHas Poccusa
' Tex.conpoBoxaenne ot 14.03.2022 ¢
35 JIn4HbBIH kabuner | JIunensus 6eccpounas Poccusa
" | abutypuenTa Tex.conpoBoxaenue ot 14.03.2022 r
36 JIn4HbIi kabuner | JIunensus 6eccpouHas Poccusa
' CTy/IeHTa/COTPY/IHUKA Tex.compoBosxaenue ot 14.03.2022 r
OnektpoHHass  OubOmmoreka | https://dvs.rsl.ru Poccust
37 TFCCepTaIIH u | TpeOyercs perucrpanus B
" | aBTOpedeparoB PI'B(OB/J | 6ubmunorexe COI'Y
PI'b)
DbC"YuuBepcuteTcKas https://biblioclub.ru Poccus
38 6ubmuoreka ONLINE" Tpebyetcs perucTpanus B
' 6ubmmoreke COI'Y
ObC «Hayunas snekrponnas | http://elibrary.ru. Poccust
39 6ubnuoreka eLibrary.ru» Tpebyercs perucTpanus B
' 6ubmnoreke COI'Y
40 VYuuBepcanpHas 0a3 maHHbIX | https://dlib.eastview.com CIIA
" | East View
BBC «KoncynpranT | http://www.studentlibrary.ru Poccus
CTYICHTa» Crynenueckas | Tpebyetcs perucTparms B
ANeKTpOHHAs OmbmmoTeka mo | oubnmoreke COI'Y
41 MEIUITTHCKOMY u
" | dbapmaineBTHUECKOMY
o0pa3oBaHHIO, a TaKxke IO
€CTECTBEHHBIM U  TOYHBIM
HayKaM B IIETIOM.
3BC «OpaiiT - | www.biblio-online.ru Poccust
oOpa3oBaTenbHas cpena, | Tpebyercs perucTpanus B
42 BKJIIOUAKONIas BUPTYyalbHbIN | Oubnuorexke COI'Y

YUTANBHBIA 3a71 Y4eOHUKOB H
y4eOHBIX mocoouu oT
ABTOPOB M3 BCAYIIUX BY30B
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

Poccun o BCEM

HaIpPaBICHUSM u

CITELIMAILHOCTSIM
43, KOII (nomeH Ha siHIEKCE) OecIulaTHOE Poccus
44. | Pycllapn OecruiaTHOE Poccust
45, ViPNet Poccus

O0ecrieyeH TOCTYI K COBPEMEHHBIM MPo(ecCHOHAIBHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM

CIPaBOYHBIM M ITOMCKOBBIM cucTeMam (6ubinorexa COI'Y):

- oubamoreke e-library,

3JIEKTPOHHAs OMOIMOTeKa yueOHo# muTepatypsl (YHuBepcuTerckas oudmmoreka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412
http://biblioclub.ru/index.php?page=book view&book 1d=144210

. DJIeKTPpOHHAas 0ubanoTeKa quccepranuii u apropedeparoB PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

o IBC «YHuBepcurerckas onoanorexka ONLINE
Tpebyercs peructpanus B 6ubauoreke COI'Y

o 9bC «HavuHas 3jeKTpoHHas 0umoanoTeka eLibrary.ru»
CamocrosiTenbHasl perucTpaius Ha cauTe

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHdyecKas 3J1eKTPOHHAsl OM0JH0TeKA 110

METHIIMHCKOMY B (hapMaleBTHYECKOMY 00PA30BAHUIO, 2 TAKIKE M0 eCTECTBEHHBIM H TOYHbIM
HAYKaM B 11€JI0M
Tpebyercs peructpanus B 6udbauoreke COI'Y

. IBbC «IOpaiiT» — o0pa3oBaTe/ibHas Cpela, BKIKYAK AT BUPTYAJbHbIN YNTAJIbHbIN 321
YYEOHUKOB U YUeOHBIX OCOOHIi 0T ABTOPOB M3 BeAYIIHX BY30B PoCcHU 10 BceM HaNpaBJIeHUSIM
U CHeNNAaTbHOCTAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

o Springer Customer Service Center GmbH (6a3a naHHbIX, coiepKaIlne 3JIeKTPOHHbBIC U3TaHHsI
m3narenberBa Springer Nature 3a iepuon 2011 — 2017 rr. (MOJTHOTEKCTOBAsT KOJUICKITUS B
koiuuectBe 46 332 kHHT)

CaiiT qucrannuonHoro odyuenust COI'Y http://Ims.nosu.ru/
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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 rocyrapcrseHHblii ynusepcurer nMeHu Kocra JlesanoBuya Xeraryposa»

Ne HaumenoBanue IIpunan- Anpec Ceenennst | Ne moroBopa Ha IpaBo Cpok Kon-Bo Xapaxkrepuc-
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 1. 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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46. MaTepI/IaJILHO-TeXHI/I‘leCKOC OCHAIICHHUEC TUCIHHUITINHDBI

Y4eOHble ayTHTOPUH /151 IPOBeeHNs] 3aHSI TUI JTeKIIMOHHOI0 THIIA, CECMHHAPCKOI0 THIIA, TPYNIOBBIX H HHANBHAYAJbHBIX
KOHCYJIbTALMii, TEKYLIer0o KOHTPOJISI U IPOMEKYTOYHOM aTTecTAllNH, 4 TAK/KE CAMOCTOATE/ILHOI pa0oThl 00y4aloIMXCH:
TIPEIoIaBaTeIbCKUH CTOM, CTYJ, CTOJBI M CTYJbS I 00y4Jaromuxcs, Kadeapa, KiaccHas J0cKa.

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 o6ecrieuernune 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, Pecnmybamka
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), TPYNNOBBIX M HHANBHAYAJIbHBIX KOHCYJILTALNM, a TAKKE CAMOCTOSITEJIbHOI padoThI 00y4aloINXCs:
TIPEIoIaBaTeIbCKIH CTOM, CTYJ, CTONBI M CTYJIbS UL 00yJaroIuXcsl, TJabopaTopHBIE CTOJIBI, KIaccHas A0cka, kadenpa.

O6opynoBanue: [IpoeknmoHHOE MyIbTHMeIUITHOE 000pynoBanue (MynbTiuMenHiiHBIN poekTop BenQ MX816ST, ¢ MOTOJI0YHBIM KpEIICHUEM
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 ¢
nosgorpesoM 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 POBEeHUs] TEKYIero KOHTPOJIs U MPOMe:KYTOUHOM aTTecTallH, 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 GecrniepeOoitHOTo muTanusi, [ppon, KoMMyTaTop s
knacca D-Link DGS-10240, uarepaxtusHas gocka 78"(1702070/15112/11344/2+ npoektop Beno MX503.

Iporpammuoe 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 s penakTupoBaHusa xummdeckux Gopmyi Isis Draw (beccpounoe [10); KorncympranT miroc; Crucrema 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; Kowncyaprant 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, yueGusrit
kopmyc Ne 6

35


https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank
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