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CTpykTypa u 0011asi TPYA0€MKOCTh JUCHUIJIMHBI

Obwas mpyooemkocms OUCYUNIUHBL cocmasisiem 2 3auemmuble eOuruysl (72 akademMuyecKux 4aca,).

Ounas popma oOyueHus

Kypc 4
Cemectp 7
Jlexinn 18
[IpakTrdaeckue (CeMUHAPCKUE) 3aHATHS

JlabopaTopHbIe 3aHATHS 36
KoHcynprauuu

WToro aynnTOpHBIX 3aHATHH 54
CamocTosiTenpHas pabora 18

Kypcosas pabora
dopma KOHTPOJISI

DK3aMeH
3auer T
OO011€e€e KOIMYECTBO YaCOB 72

1. Ilesiu oCBOEHHUSA AU CHUINIUHBI

LlenssMu ocBOEHUS TUCIMITIMHBI «CTpaTerusi OPraHMYECKOro CHHTE3a» SBISIFOTCS (DOPMUPOBAHHE
cucteMbl (YHIAMEHTAIbHBIX 3HAHWH, MO3BOIOIMX OyIyIIMM CHEIMaIMCcTaM MCIIOJIb30BaTh Ha
MPAKTHUKE MPHOOPETEHHBIE UM 0A30BbI€ 3HAHMUS 110 OCHOBHBIM COBPEMEHHBIM TOX0/1aM K TUTAHUPOBAHHIO
MHOTI'OCTaIMHHBIX CHHTE30B, PELICHUIO 3a/ad U PACCMOTPEHMIO ONHUCAHHBIX B JIUTEPaType CHUHTE30B
CIIO)KHBIX OPTraHMYECKHX COEAWHEHHH, HAyYHO aHAIM3HPOBATH MPOOJIEMBI €ro MpodecCHOHATBLHON
00J1IaCTH, 4TO MO3BOJHUT HNOJArOTOBUTH CTYJEHTA K YYaCTHIO B HCCIECIOBAHMIX XUMHUECKUX IPOLIECCOB,
MPOBOJIMMBIX B JIAOOPATOPHBIX YCIOBHUSX, BBIABICHHIO OOMIMX 3aKOHOMEPHOCTEH HX MPOTEKAaHHS |
BO3MOYKHOCTH ymnpaBieHHss UMU. CTyIeHTbl 3HAKOMSTCA € OOLUIMMM MPHHLUIAMH, CO CTpaTerued u
TAKTUKOM OpPraHMYecKoro cuHTe3a. B pe3ynbraTe CTyJEHTHI JOJDKHBI YMETh COCTAaBUTH IUIaH CHHTE3a
OpPraHMYECKOTO COEIUHEHUS, OTHOCSIIErocss K J0oMy Kiaccy (WM TNOMMQYHKIMOHAIBHOMY),
MMEIOLIETO CTPOCHUE JOCTATOYHO BBICOKOW CTENIEHH CIIOKHOCTH.

[TpodeccuonanbHble cTaHAAPTHI, KOTOPBIM JOJKEH COOTBETCTBOBATH BBIITYCKHUK:

IIC 01.001 Ilenaror (negarornyeckas AeATeIbHOCTD B cdepe JOUIKOJIBHOIO, HayaJbHOTO
00111ero, OCHOBHOTO OOIIETO, CpeIHero 001Iero oopazoBanus (BOCIIUTATEb, YUUTEINb).

IIC 01.003 ITpodeccuonansubiii crangapt «llegaror NOMOTHUTENBHOrO 0Opa3oBaHUS AeTed U
B3pOCIBIX).

2. Mecto qucuumiimibl B ctpykrype OITOII GakanaBpuara

JluctuiuinHa BKITIOYEHA B JIUCHUIUIMHBI TI0 BBIOOpY dacTH, (GOPMUPYEMOW YYaCTHUKAMH
oOpa3zoBarenbHbIX oTHOIIEeHUH O61oka b1: b1.B./[B.06.01.

Jlnst OcBOEHMSI AMCHMIUIMHBI CTYIEHTHI HUCIOJIB3YIOT 3HAHUS, YMEHHS U BUJIbI JESITEIbHOCTH,
c(hOpMHUPOBAHHBIC B TPOIECCE OCBOCHUS TUCIUIUIMH XMUMHYECKOTO ITUKJIA Ha TPEIbIIYIINX YPOBHSIX
oOpa3oBaHus (HEOpraHWYECKas XHUMHS, aHaJIUTHUYECKas XHMHs, OpraHudeckas XuMus, (uzndeckas
XUMHSA).

Jlnst OCBOCHUS aHHOM yueOHOU nucuutuinibl (Y /]) CTyaeHT H0KeH:

3HaTh. XUMUYECKHE CBONCTBA, CTPOCHNE OCHOBHBIX KJIACCOB OPTaHUYECKUX COCAMHEHUH, PEaKIInH,
nporekaromue ¢ oopazoanueM C-C, C-N, C-O cBsizeld, MEXaHU3Mbl XUMUYECKUX B3aUMOICHCTBUH.

YMeTh: IPOrHO3UPOBATH PEAKITMOHHYIO CIIOCOOHOCTh XUMUUYECKUX COSTMHEHUH.



Bianerb: OCHOBHBIMH HAaBBIKAMH BBINOJIHEHUS OPraHUYECKOTO CHHTE3a, OYHMCTKU BEIECTB,
AQHAJIMTUYECKOTO aHAIN3a, YTO SIBJISETCS OCHOBOW JUIS IOCIEIYIOUIETO YCIEUIHOTO BBIMOTHEHHS
KBAJTM(PHKAIIMOHHOMN paboTHI.

Bxoousie (npedsapumenvrule) Komnemenyuu:
YHuBepcalbHbIC KOMITCTECHITUH

Kareropus «CucteMHOE U KPUTHUECKOE MBILUIICHUE:
YK-1. CnocobeH ocCylIecTBIATh IMOUCK, KPUTHUECKUN aHaIM3 M CHHTE3 HHQPOpPMAIUH, MNPUMEHSIThH
CUCTEMHBII MOJIX0/1 JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4.

Kareropus «Pa3zpaboTka u peanusanus IpOCKTOBY:
YK-2. CnocobeH omnpenensaTs Kpyr 3ajlad B paMKax IOCTaBJIEHHOM LENM M BbIOMpPATh ONTHMAlIbHbIE
CIOCOOBI UX PEUICHHUS, HCXO/S U3 ICHCTBYIOIUX MTPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB ¥ OTPaHMUYCHHA.

Kareropus «KoMMmyHuKamus»:
YK-4. CrnocobeH OCyIIeCTBIATh JEIOBYI0 KOMMYHMKAllMIO B YCTHOW M NHMCbMEHHOM (opmax Ha
rocy1apcTBEHHOM si3bike Poccuiickoil @enepaniui 1 HHOCTPAaHHOM(BIX) sI3bIKE(ax).

Kareropus «Camoopranu3zanusi 1 caMoOpa3BUTHE (B TOM YHUCIIE 3/I0POBbECOEPEKEHHE)):
YK-6. CnocobeH ympaBisTh CBOMM BpEMEHEM, BBICTPaWBaThb M PEATU30BBIBATH TPACKTOPHIO
CaMOpPa3sBUTHUA Ha OCHOBEC IIPUHIIUIIOB O6pa3OBaHI/I$I B TEUCHME BCEH KU3HHU

Kareropus «be301acHOCTb KU3HEAEATEIbHOCTH:
YK-8. Cnocoben co3zaBaTh U MOJEPKUBATh O€30MACHBIE YCIIOBHS KU3HEIEATEIbHOCTH, B TOM YHCIIE
IIPY BOBHUKHOBEHUH YPE3BbIYANHBIX CUTYaLUH.

O6menpodeccuoHambHbIE KOMIIETEHIINN !

Kareropus «O6mmenpodeccrioHanbHble HABBIK:

OIIK-1: CrocobeH aHaMM3MpPOBAaTh M HHTEPHPETHPOBATH PE3yAbTaTbl XUMHUYECKHX 3KCIIEPUMEHTOB,
Ha0JII0/IEHUH 1 U3MEpPEHUH.

OIIK-2: CiocoGeH MpoBOIUTH ¢ COOJIIO/IEHMEM HOPM TEXHUKH 0€30MaCHOCTH XMMHUYECKHH SKCIIEPUMEHT,
BKJIIOYAsi CHHTE3, aHaJIU3, M3y4YE€HUE CTPYKTYpPbl M CBOMCTB BEUIECTB W MaTepHalIOB, HCCIEI0BaHUE
IIPOLIECCOB C UX YYACTHUEM.

OIIK-3: CriocobeH NpUMEHSTh PacYeTHO-TEOPETHUECKHUE METOMABI U M3yYCHHs CBOWCTB BEIIECTB H
IIPOLIECCOB C UX YYACTUEM C MCIIOJIb30BAaHUEM COBPEMEHHOMN BBIUYUCIUTEIBHON TEXHUKH.

Kareropuss «®usuko-maremaTuyeckass W KOMIBIOTEpHass TpPaMOTHOCTb MpPH pPELIEHHH 3ajad
npodecCHOHATBHON AATETLHOCTI):

OIIK-4: CnocoOeH muaHUpoBaTh pPabOThl XMMHUYECKOM  HANpaBlIEHHOCTH, oOpalaTbiBaThb U
WHTEPIPETHPOBATH MOTyYSHHBIE PE3yIbTATHI C UCIIOIB30BAHNEM TEOPETHUECKUX 3HAHUHN M MPAKTHUECKUX
HaBBIKOB PEIICHUSI MATEMaTHUECKUX U (PU3MUECKUX 3a]1au.

OIIK-5: Crioco6GeH MCHOoIb30BaTh CYLIECTBYIOIINE MPOTrpaMMHbIE MPOIYKTHl U MH(POpPMAIIMOHHBIE 0a3bl
JAHHBIX Ui peleHHus 3anad Npo(ecCHOHAIBHOW JEeATETbHOCTH C YYeTOM OCHOBHBIX TpeOOBaHHIMA
nH(pOpMaAITMOHHOW 0€30MMaCHOCTH.

Kareropus «IIpencraBnenue pe3ynbTaToB NpohecCHOHATBHOM eATeTbHOCTH»:
OIIK-6: CriocobeH mpeAcCTaBlsATh pe3yNbTaThl CBOEW pabOThl B YCTHOM W NHChbMEHHOW (opme B
COOTBETCTBUH C HOPMaMU U IPaBUIIaMH, IPUHATHIMU B IPO(ECCHOHATBLHOM COOOIIIECTBE.



O6o6mennbie TpyaoBble (yHkuuu (OT®P), xoTOpble CMOXKET MOJHOCTHIO WIM YaCTHYHO
MIPOJIEMOHCTPUPOBATH CTYICHT IIPU OCBOCHUHU JAHHON AMCLUILINHBIL:

B pamkax [1C 01.001 «IIemaror»:

A [legarornyeckas JACATEIBHOCTh IO MPOCKTHUPOBAHUIO W pealli3allMi 00pa30BaTEIbHOIO
mporecca B 00pa3oBaTeNbHBIX OPTraHU3ANUSX JOIIKOJIHHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO
obmiero, cpeaHero oomero oopa3oBaHus;

B [lenaroruyeckass JeATEIBHOCTh IO MPOCKTUPOBAHMIO M  peaJU3alMM  OCHOBHBIX
o011e00pa3oBaTeIbHBIX MPOTrpamm;

B pamkax [IC 01.003 «Ilegaror 1omoIHUTENBHOTO 00PAa30BaHUS IETEH U B3POCIIBIX ).

A HpCHOI[aBaHI/IC 110 AOITIOJIHUTCIBbHBIM O6H.I€O6p&30BaT€J'II)HBIM IIporpaMmam.

3. TpeOoBaHu# K pe3yabTaTaM OCBOECHHS JUCHUINIUHBI (KOMIETEHIHH 00y4aK0IIErocs,
(¢opmupyembie B pe3yibTaTe 0CBOCHHUS THCIUILIHHBI (MOIYJIsA)

O6H_II/IM CpeACTBOM KOHTPOJIA ABJISICTCA BBCACHHAA B YHHBCPCHUTCTC 6aHHbHO'peﬁTHHFOBaﬂ
CHUCTCMA OLUCHKHU YCIICBACMOCTH CTYACHTOB CIICHHUAJINTETA U HaHpaBJIeHI/If/'I 6aKaJIaBpI/IaTa.

B pe3yJjbTaTe 0CBOCHUSA TUCHUIIJIHHBI oﬁyqammni/'lcn HOJIZKCH:

3namp: TPUHIUNBL KIacCU(UKALMK, HOMEHKJIATYpbl, H30MEPHUHM OPraHUYECKUX COCIUHEHMH,
IIPOCTPAHCTBEHHOE M JJIEKTPOHHOE CTPOCHHME OPraHMYECKUX COEAMHEHUH, XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB OPTaHMYECKUX COCAMHEHWH W CIOCOOBI WX TOJYYEHHS; aKTyaJlbHBIE MPOOJIEMBI
COBPEMEHHOM TEOPETUYECKON U SKCIIEPUMEHTAIBHOU XUMUHU

Ymems: xnaccupuupoBaTh OPraHUYECKUE COECIUHEHHS IO THUILy YIJIEPOJHOIO CKesleTa U IO
npupoae (PYHKIMOHAIBHBIX TpYNN, NHCAaThb peakuuud M0 (YHKIUOHAIBHBIM TIpYyMIaM, COCTaBIAThH
¢dopMysIbl 0 Ha3BaHUSAM, HPOTHO3MPOBATH HAIMpPABIEHHE M PE3YNbTAaT XUMHMUYECKUX IpEBpaIeHU
OpPraHUYECKUX COETMHEHUH, OMUCHIBATh OPIraHUYECKHE COSAMHEHUS C MOMOILBIO AJIEKTPOHHBIX 3P (EKTOB,
BIIQJIETh COBPEMEHHBIMH INOJIXOJaMH K IUIAHMPOBAaHMID MHOTOCTaJAMMHBIX CHHTE30B MU OCHOBaMH
PETPOCHHTETUYECKOI0 aHAIN3a; CAMOCTOATENBHO BBIOUPATh U COCTABIATH MJIaH UCCIIE0BAHMS;

Bnaoemy: HaBbikamu 6e30macHON pabOTHl B XUMUYECKOH 1a00paTOpuu; HaBbIKaMU OOpallleHus C
XUMHUYECKON TMOCy[od, COOpKM MpuOOpPOB MJIsi MPOBEIEHUS XUMHYECKHX peakUuid, HaBbIKaMU
CaMOCTOSITENIbHOM padoThl ¢ y4yeOHOM, HaydyHOM M CIIPaBOYHOM JUTEpaTypol; BECTH IMOHMCK U JEeaTh
00001Iatoe BbIBO/JbI, HABBIKAMHU BBIICJICHUS OpPraHMYECKUX COEAMHEHUH M HMX HJEHTHU(PUKALUU.
ITpon3BoanTh HAOMIONEHHS 3a NMPOTEKAHUEM XUMHMUYECKUX PEAaKIMH U /1enaTh 00OCHOBaHHBIE BBIBOJIBL.
Brnanets HaBbIKaMu KBaJM(UIIMPOBAHHOTO aHaIM3a, KOMMEHTHPOBaHUs, pedepupoBaHus U 0000LIIeHUs
pE3yJIbTaTOB HAy4YHBIX HCCIIEJOBAaHWM, INPOBEAECHHBIX IPYTMMH CIELUAIMCTaMU, C HCIOJb30BaHUEM
COBPEMEHHBIX METOJIMK M METOI0JIOTH, IEpeI0BOT0 OTEYECTBEHHOIO U 3apyOeKHOTO OMbITA.

[Iponiecc u3ydyeHUs AUCHUILUIMHBI HAINlpaBlieH Ha (OpMUPOBAHHE CIEAYIONIMX YHUBEPCAIbHBIX M
npodeccnoHaNbHBIX KOMIIETEHIIHINA:

YK-8: CriocobeH co3naBaTh M MOJICPKUBATh OC30IMACHBIC YCIOBHS KU3HEACITCILHOCTH, B TOM
YHUCJIC HpH BO3HUKHOBCHUU tIpe?>BBI‘IElI‘/'IHI)IX chyauHﬁ.



IK-1: CrnocoOeH HCIOJIb30BaTh 3HAHUS O CTpOCHUHN BCIIECTBA, IPUPOAC XUMHYECKOM CBSI3H M
CBOMCTBaxX PAa3JIMYHBIX KJIACCOB XHUMHWYCCKUX OJBJICMCHTOB, BCHICCTB W MATCPUAIOB [JIA IMOHUMAHHWA
MEXaHU3Ma XUMHYCCKHUX peaKI.[HfI, IMPOUCXOAAIIHNX B TEXHOJIOI'HYCCKHUX IIPOLIECCaX U OKPYKAOIIEM MHUPE,
a TaKKC €CTCCTBCHHOHAYYHBIC 3HAHUWA U PCIICHUA 3a/1a1 HpO(i)eCCI/IOHaJIBHOI\/JI JACATCIIBHOCTH.

IIK-2: CnocobeH mpUMEHSATh COBPEMEHHYIO ammaparypy HpU MPOBEICHUM HAyYHBIX MCCICIOBaHHMA, a
TAaKK€  COBPEMEHHBIE  TEOPETHYECKHE  INPEACTABICHUS  XMMHYECKOM  HayKu Ul aHajuu3a
JKCIIEPUMEHTAIIBHBIX JIaHHBIX.



B3aumocBsI3b 1aHUpyeMBbIX pe3yabTaToB 00yuenus no aucuuruinae «Kpucramioxumus» ¢ popmupyembiMu kommneteHusiMu OITOTT

Koa u HaumeHoBaHue
YHHBEPCAJIbHOMI
kommnerennuu (YK)

YK-8. Cnocoben
co3/1aBaTh "
HOJICPKUBATh
Oe3omacHble yCIIOBUS
JKU3HENEITEILHOCTH, B
TOM quclie npu
BO3HMKHOBCHUU

YPE3BBIYANHBIX CUTYaLHI

yHI/IBepcaJ'[LHLIe KOMIICTEHIIM! BBIITYCKHUKOB

Kox v nanmenoBanue
HHAUKATOPA JOCTHKEHUS
YHHBeEPCAJbHOIH KOMIIeTeHIIMU

YK-8.1. Ananuzupyet GhakTopbl
BPETHOTO BIMSIHUS DJIEMEHTOB
cpenbl oOUTaHMs (TEXHUYCCKUX
CPEeICTB, TEXHOJIOTHUECKUX
IPOLIECCOB, MAaTEPUAIIOB, 3/1aHUM
U COOPY’KEHHUU, IPUPOHBIX U
COLIMAJIbHBIX SIBJICHUIN)

YK-8.2. Unentuduuupyer
OTacHbIE U BpellHbIe (haKTOPHI B
paMKax OCYyIIECTBISIEMOM
JeSITeIbHOCTH

YK-8.3. BrisiBnsieT mpo0iiemsl,
CBSI3aHHBIE C HAPYILIEHUSIMHU
TEXHHKHU 0€3011aCHOCTH Ha
pabouem MecTe; Ipearaer
MEPOTIPUATHSIX TI0
IPEJOTBPALICHUIO YPE3BbIYaHBIX
CUTYyalHi

YK-8.4. PazbscHsier npaBuia
TIOBEJICHHS TTPH BO3HUKHOBEHHH
YpE3BbIYANHBIX CUTYALIUI
MPUPOIHOTO M TEXHOTEHHOTO
POMCXOXKACHUS; OKa3bIBACT
MIEPBYIO TIOMOIIIb, OTICHIBAET
CHOCOOBI yyacTus B
BOCCTaHOBUTEIIbHBIX
MEPOTPUATHIX

PCSYJIbTaTbI OCBOCHHUA KOMIIETCHIINHU

3HaTh

(hakTopbI BPEIHOTO BIUSHUS
OPraHUYEeCKUX COCIUHECHUM;
HOpMaTUBHBIE TpeOOBaHUS
TEXHUKHU 0€30I1aCHOCTH IpU
pabote B 1abopaTopuu
OpPraHUYECKOT0 CUHTE3a

YmMmeThb

UACHTU(PHUIUPOBATD
OTIaCHBIC U BPEIHBIC
(bakTophI B paMKax
OCYILIECTBIISIE MO
JIeATEIbHOCTH; BBISBIISATh
poOJIEMBbI, CBSI3aHHbBIE C
HapyLIEHUSAMH TEXHUKHU
6e3omacHOCTH Ha pabouem
MecTe; Mpeaiaraet
MEPOTIPUSITHSIX 10
MPEAOTBPALIEHUIO
YPE3BbIYANHBIX CUTYAIINH;
peann30BbIBATH HOPMBbI
TEXHUKH 0€30MacHOCTH

Baanern

IPaBHJIAMH TIOBEICHUS TIPU
BO3HHUKHOBCHUU
Ype3BbIYANHBIX CUTYAIUI
IPUPOJTHOTO H
TEXHOIE€HHOI0
HpOI/ICXO)KIIeHI/Iﬂ; OKa3bIBAcCT
HIEPBYIO TOMOIIIb,
OITMCBHIBAET CIIOCOOBI
y4acTus B
BOCCTAHOBUTCIBbHBIX
MEPONPUITHSIX;
MeToaaMu 0e30macHOi
paboThl B XUMHUYECKOM
naboparopuu




IIpodeccnonanbHbIe KOMIIETEHIIUN BHINTYCKHUKOB

Hayqno-ncc.ﬂeuonaTe.ﬂchnﬁ THII 3a1a4

IIK-1 Cnocoben
HCII0JIb30BaTh 3HAHUS O
CTPOCHUHU BEIIECTBA,
PUPOJE XUMUYECKOMN
CBSI3M M CBOMCTBAX
pa3IMYHBIX KJIACCOB
XUMHUYECKHUX HJIEMEHTOB,
BEILECTB U MaTE€pPUAJIOB
TSl TOHUMAaHUS
MEeXaHU3Ma XUMHYECKUX
pEaAKLH, MPOUCXOIAIINX
B TEXHOJIOTMYECKHUX
npoueccax u
OKpY’KarollleM MHpE, a
TaKXe
€CTECTBEHHOHAYYHbIE
3HAHUS JJIS pEIICHUS
3a/1a4
npodecCuOHATbHON
JeATETbHOCTH

IIK-2 Cnocoben
HpI/IMeHﬂTI)
COBPEMEHHYIO
ammaparypy npu
MIPOBE/ICHUU HAYYHBIX

IIK-1.1. Vcnonb3yer 3HaHUS O
CTPOEHUHU BEUIECTBA, MPUPOJIE
XHUMHYECKOM CBS3U M CBOMCTBaX
Pa3JIMYHBIX KJIACCOB XMMUYECKUX
3JICMCHTOB, BEIISCTB B
MaTepUaJIOB JIJI1 IOHUMaHUS
MEXaHU3Ma XUMUYECKUX PEaKIU,
MPOUCXOISIINX B
TEXHOJOTHYECKHUX MTPOIECCAX U
OKpPY’KaloIlleM MUPE;

IIK-1.2 [IporHo3upyer cBOHCTBa
XUMHUYECKHUX COCTUHEHUH U
MaTepHaJioB HA OCHOBE JIaHHBIX
00 X CBOHCTBaX W XHMHUYECKOM
CTPOCHUH;

IIK-1.3. Hcnonb3yer
COBPEMEHHBIC TEOPETUICCKUE
MPECTaBICHUS XUMUYECKOM
HAyKW U €CTCCTBCHHOHAYYHBIC
3HAHUS B CBOEH
npodecCuOHATIbHON
JESTEIIbHOCTH

IIK-2.1. Bnaneet coBpeMeHHBIMU
METOJIaMH MCCIIE0BAHUS
XUMHUYECKHX COEOUHEHUN U
MaTepHasoB;

OCHOBHBIE IPUHITUTIBI,
3aKOHBI, ITOJIOKEHHS,
METOJI0JIOTHIO U3Y4aeMbIX
JHACIATUIHH

TEOPETUYECKHE OCHOBBI
COBpeMeHHLIX METOOOB
HUCCIEOBAHUS XUMHUUECKUX
COEMHEHH, MaTepHAJIOB U
WHTEPIPETALUN

HUCIIOJIB30BAaTh OCHOBHBIC HaBBbIKAMHA HUCIIOJIB30BaHUA
3aKOHBI U TIOJIOKEHUS XUMHUHU (PyHIaMEHTAJIbHBIX

JJI JIA ITIOHUMaHUSL XUMHUYCCKUX 3aKOHOB U
MEXaHN3Ma XUMHYECKUX €CTECTBEHHOHAYYHBIX
peaKuuii, MPOUCXOASAIIMX B 3HAHMI B IIPOILECCE
TEXHOJIOTMYECKUX BBIIIOJIHEHHS] HAYYHOTO
Mpoueccax U OKPYXarolleM HCCIECIOBAHUS, & TAK)XKE B
MHUpE; CBOCH MPpoQeCCHOHAIBHON
IIPOTHO3UPOBATh CBOWCTBA  JIEATEIIBHOCTU
XHUMHYECKHX COCTUHEHNHN U

MarepuagoB HaA OCHOBE

IaHHBIX 00 UX CBOMCTBAaX U

XUMHUYCCKOM CTpOGHI/II/I

aHAIIM3UPOBATh U
WHTEPIPETUPOBATH
pe3ynbTaThl XUMHUYECKOTO
HKCIIEPUMEHTA HA OCHOBE
COBPEMEHHBIX

HaBBIKAMH UCIIOJIb30BaHUSA
0a30BBIX 3HAHUIT U METOJIOB
XAMHUYECKUX JUCHUIIINH
MIPY HHTEPIIPETAITTN
MOJIYYEHHBIX PE3yIIbTaToOB




MCCJIEI0BAHMI, a TaKXKe
COBpPEMEHHbBIE
TEOPETUUECKUE
MPEACTABIICHUS
XUMUYECKON HAyKH JJIs
aHanusa
3KCHEPUMEHTAIBHBIX
JTaHHBIX

IIK-2.2. Ananusupyer u
UHTEPIPETHPYET PE3yTbTATHI
XUMHYECKOI0 HKCIIEPUMEHTa Ha
OCHOBE COBPEMEHHBIX
TEOPETHUYECKUX MPEACTaBICHUMN
XAMHYECKON HAYKH

MOJTYYEHHBIX PE3ylIbTaTOB;
OCHOBHBIE HICTOUYHHUKHU U
METO/Ibl IOMCKA HAay4YHOI
nH(pOpMaITH

TEOPETUYECKUX
MPEJCTAaBICHUN XUMUYECKON
HAaYKH




4. Couepma}me Hu yqeﬁno-MeTouuquRaﬂ KapTa IMCIHUIIJINHBI

Tabnuuya 5.1

He-
HeJau

HanMeHoBaHusi TeM (BONPOCOB, H3y4aeMbIX
10 JAHHOM TUCUHUIIIIMHE)

3angaTus

Jlek

JIa6

Cam.
pa6ora

Dopmbl
KOHTPOJISI

KoJ. 6am10B

min

max

Ilepeyenn
KOMIIeTeHIIU I

Jlur.

[Ipeamer u 3amaum CTpaTeru OPraHUYECKOTO
cuntes3a. TexHuka Oe3omacHOCTH mpH paboTe B
XIUMHYECKON 1a00paTopui.

YcTHbIN
ompoc

VK-8, [1IK-1, TIK-2

[1,2,8]

OCHOBHBIE  TOHATHS  PETPOCHHTETUIECKOTO
ananmza. Llenesas monekyna (TM), Tpancdopm,
CUHTOH, PETPOH. PeTpoHbl 4YacTUYHBIE U
nosHeie. COOTBETCTBHE CHHTOHOB M PEareHTOB.
VYcnousi BBeneHuss W yhaneHus. OCHOBHEIE
dTambl PETPOCHUHTETHYECKOTO aHaiau3a: | HIbl
CTpaTernidi B PETPOCHHTETUYECKOM aHAIIN3eE.
Crparerun, Oasupylomuecs Ha TpaHchopMax,
Ha pPETpPOHAaX, Ha (PYHKIMOHAJIBHBIX TPYyIIax;
TOIIOJIOTHYECKHE H CTEPEOXUMUYECKHE
CTpAaTETHN.

Y cTHBIIT
ompoc

VK-8, IIK-1, TIK-2

[1.7]

Petponsl, npeanonaramoiye pacuwieHEHUe AByX
cBszelr  yruepon-rerepoaroM  (X,Y-peTpoHsl).
Perponel, mpenmonararoniyie  pacdJIcHEHHE
CBSI3€l YIIIEpOI-YIIEpod M YIIEpOI-TETEPO-
aToM.

YcTHEI
oTIpoC

VK-8, TIIK-1, TIK-2

[1-6]

PerpocunreTnueckuil aHaAIN3 KaK
SBPUCTUYECKUHN MOAXOJ K MOUCKY IMyTH CUHTE3a
JJAHHOTO COEIMHEHUSI.

JBa BapmaHTa 3ajjauu: TMOWUCK IYTH CHUHTE3A,

YcTHBIN
onpoc

VK-8, TIK-1, TIK-2

[1-7]
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KOTJla HMCXOJHOE BEIECTBO 3aJaH0, M KOrja
W3BECTHO JIMINL IielieBoe coenuHenue (TM).
budynkunonansHbIe PETPOHBHL, npea-
nojlaralolide  pacwieHeHWe OAHOM  CBs3U
yraepoa-yriaepon (1, n-perponsi). Pacuienenue
C-C cBa3u Ha Oa3e OuDYHKIHOHAIBHBIX
coequuenwmit: 1,2-, 13-, 14-, 15- u 1,6-
PETPOHBI.

Tumel  TpancopmoB:  pacuienenue (D),
counenHenue (R), BBemeHne QyHKIMOHAIBLHOU
TPYMIIBI (FGA), 3aMeHa OJTHOM
byHkmoHaNHON rpymnmbel Ha apyryio (FGI),
neperpynnupoBka (Rt). Petponsl yactuuHble U
nosiHple. COOTBETCTBUE CUHTOHOB M PEareHTOB.
3amuta C-H-cBs3eil B anmknHax, €€ MpuMeHEeHHE
B cuHTe3ax nu- u mommuHoB (I'masep, Kamwo-
XoakeBuu). 3amurta crnuptoBoit OH-Tpymmb.
3amurta OH-rpymnmet B penonax. Perenne 3a1au

Y cTHbIIT
ompoc

VK-8, IIK-1, TIK-2

[1-7]

Tumer Tpancdopmos: pacwienenue (D),
couwneHenne (R), BBemeHne QyHKIMOHAILHOU
rpynmsl (FGA), 3ameHa ogHoON (QyHKIIHMOHAIB-
HOit rpynmel Ha npyryto (FGI), neperpym-
nupoBka (Rt). OcHOBHBIE 3Tambl PEeTPOCHHTE-
TUYECKOTo aHanu3a: Tumel crpareruii B perpo-
cUHTeTHYecKoM aHaim3e. Crpareruu, 0asupy-
fompecss Ha TpaHcopMax, Ha pPETPOHAX, Ha
(YHKIMOHANBHBIX TPYIAX; TOMOJOTUYECKUE U
CTEPEOXUMHUYECKUE CTPATETHH.

Y cTHBIT
orpoc

VK-8, [IK-1, TIK-2

[1-7]

3amura OH-rpynmst B [JIMKOJISAX:
M30IPONMINACHOBAS, OeH3MINCHOBAS,
STHINACHOBAS, 3aIUTHBIE TPYTIIEL.

Huknuueckre kapOOHAThI. BU(yHKIIMOHAIBHBIC
PETPOHBI C OHOM CBS3BIO YIIIEPOJ-TETEPOATOM.
Perpon /lunnca-Anbaepa.

Komnoksu
yM

VK-8, [IK-1, TIK-2

[1-5]
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8 BamutHbie rpynmbl. 3amuta OH-rpymmst VYcrHBIH 2 4 VK-8, TIK-1, TIK-2 [1-5]
B (eHomax: METHIOBBIE, mpem-0yTUIOBEIE, oTIpOC
TeTParuJponupaHUIIOBEIE, (heHaneTHIOBEIE,
TPUMETHIICHIIMIIOBEIC 3QHUPHI (HEHONOB. Y CIIOBUS
BBEJICHUS U yIAJIEHUS 3alllUTHBIX TPYII, YCTOM-
YHBOCTh UX K JCHCTBHIO Pa3lUYHBIX PEarcHTOB
(xucnor, OCHOBaHMU, OKHUCIIUTENEH,
BOCCTaHOBUTeNEeH U 1p.). CTparerus UCIoiIb30-
BaHUS 3aLIUTHBIX rpyIm: MPUHLIMIIBL
OpPTOTOHATHHOU CTaOMIIBHOCTH u
MOJyJMPOBAaHHOH JJaOUIBHOCTH.
9 JepeBo CHHTE3a. Boprba c Kommeior | 16 25 VK-8, TIK-1, TIK-2 [1-7]
«apuMeTHYECKIM JIEMOHOMY, CUHTE3 epHoe
JINHEHHBIA U KOHBEPTE€HTHBIN. TECTUPOBA
IlepBast  pyOesxkHasi KOHTPOJIbHAasI HHUE
padora.
10 | 3amuTa KapOOHWIBFHON TPYIIBI B allbACTHIAX H YcTHbII 1 3 VK-8, TIK-1, TIK-2 [1-4,8]
KeTOHax: 3amura KapOOKCHJIBHOW TPYIIIBI: OTpoc
3ammra amuHOTrpynnbl. CeNeKTHBHAs 3alluTa
OTHOH W3 HEPaBHOIICHHBIX KapOOHHIIBHBIX
TPYII B MOJIEKYJIE.
11 | Perponsl, npeanosiaramnye pacuieHeHUe ABYyX YcTHbII 1 3 VK-8, [IK-1, TIK-2 [1-7]
cBsizelt yriepoji-retepoaroM (X, Y -peTpoHsl). onpoc
BudyHkuronagbHble PETPOHBI Ha OCHOBE JIBYX
cBs3ell  yrmepon-rerepoarom: 1,1- uw  1,2-
PETPOHBI, UX CBEICHHE K alleTalIsIM, SMOKCHIAM
1 KapOOHWIBHBIM COETMHEHHSIM.
12 | PerpoHbl, mpedmoyararoine  pacuieHEeHHe YcrHbi 1 3 VK-8, TIK-1, TIK-2 [1-7]
CBS3€H YIJNIEPOA-YIIEpON W YIIEPOA-TeTepo- OIIpoC

aToM. buQyHKIMOHATBEHBIE PETPOHBI C OJHOU
CBSI3BIO yTIEpoa-rerepoaroM. Pacunenenue 1,1-
peTpoHa Ha 6a3e CIIMPTOB: PEaKIMH AIbJCTHIIOB,
KETOHOB M CJOXHBIX 3(QHpPOB C MarHwii- u
JIMTUHOPTaHUYECKUMHU COCTUHEHUSIMU.

12




13

Perpon [unnca-Anmpnepa. Peakmus JImumbsca-
Anprepa Kak OmHA W3 ‘‘MOIMHBIX peaKIThil”
([4+2]- umknompHCcOeAMHEHUE) IS CO3JAaHUS
mIecCTUWIeHHOro 1ukia. Juen m aueHodur. o-
XWHOIUMETaHBl B KadecTBE JHUECHOB, HX
nonyueHue. Tumsl peakumu Junbca-Anpaepa:
kKapOopeakius, rerepopeakius, 1,4-nukio-
JNMMUHUPOBAHHE.

YcTHbII
ompoc.
Komnoksu

YM.

VK-8, IIK-1, TIK-2

[1,2,5]

14

Crepeoxumusi peakuuu, 3HAO-paBwio. Peruo-
CCIICKTUBHOCTH LUKIIOMPUCOCAUHCHUA B Cllydac
HECUMMETPUYHBIX JHUEHOB U TUEHO(UIIOB. O
XIIOpaKpUJIOHUTPUI KaK CUHTETUYECKUN 3KBU-
BaJICHT KeTeHa B peakuuu Jlunbca-Anbiaepa. f-
Hutpoankensl kak peareHThl M CHHTE3a
LUKJIOT€KCUIAMHHOB.

YcTHBIIT
ompoc

VK-8, IIK-1, TIK-2

[1-3]

15

CHHTOHBI, BO3HUKAIOIIKE MIPU pacwieHeHuu 1,2-
OM(YHKIIMOHATIBPHOTO ~ PETPOHA:  “JIOTUYHBINA”
(ecTecTBeHHBIN) W ‘“HENOTUYHBIN. ANBTEPHU-
pOBaHHE IOHOPHBIX M AKLENTOPHBIX aTOMOB B
anmugarnyeckoit menu (. 3eebax). Umpolung
Ha pUMepe OEH30MHOBOW KOHJICHCAIIUH, JIUTHE-
BBIX COJiedl JMTHAaHOB, W (-TUTHUPOBAHHBIX
3(UPOB SHOJIOB.

BcnoMoraTenbHble KIIFOYH, TO3BOJISIOLINE
oOHapyXuTh peTpoH Jluibca-Anbiepa: B3avM-
HOE pacronoxxeHue 3aMecTuTeNei B
LIECTUWIEHHOM KOJIBIIE, ux
CTEPEOCOOTHOIICHHE.

YcTHBIIT
ompoc

VK-8, IIK-1, TIK-2

[L-4]

16

1,3-Petpon Ha 0a3e nuMKapOOHWIBHBIX W [-
THAPOKCUKAPOOHMIBHBIX COETMHEHH.
Konpencauuss mno  KiaiizeHy, anpaosibHO-
KpOTOHOBasI KOHJIEH AV, peakuuu MaHHUXa U
Pedopmarckoro kak TaKTUYECKHE TIPHEMBI,
MO3BOJIAIONINE TPOBOJUTH pacuieHenune 1,3-

VY cTHBII
omnpoc

VK-8, TIK-1, TIK-2

[1-3]
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perpoHa.  KoHaeHcanmum  HECHMMETPHUYHBIX
KETOHOB, MPOXOJISAIINE OJJHO3HAYHO (TIPEHMYIIe-
CTBEHHOE 00pa3oBaHHE OJHOTO M3 MPOIYKTOB 3a
CYeT JeTUApaTaluy Wik 00pa3oBaHUs CTaOWIIH-
3UPOBAHHOTO AaHUOHA).

17

Ceenenne 1,4-perpoHa K 1,4-1uKapOOHUIEHEIM
COCJIMHEHUSIM. IIpumenenue a-rajao-
KapOOHWIIBHBIX COEAMHEHUH W HUTPOAIKAHOB
(cuaTe3 kKeroHoB 1o Hedy m Mak-Myppn).
CuHTE3 XJIOPMETHIIKETOHOB M3 XJIOPaHTHIPUIOB
KHCJIOT u JMa3oMeTaHa (Knub6enc-
Hupenmraitn) 1 OpOMMETHIIKETOHOB M3 JHA30-
KETOHOB.

YcTHBII
ompoc

VK-8, IIK-1, TIK-2

[L-4]

18

Kunernueckue u TCPMOINHAMHNYCCKUEC
(hakTopsl, CIOCOOCTBYIOIIIHE peaxIusamM
uuknuzanuu. IpaBuna bonnyuna, permaMmeHTu-
pyrolue mporeccsl nuknu3anuy. Pacunenenue
IMUKJIOB IO CTPATCTUYCCKUM CBA3SM.

Bropas py0eskHasi KOHTPOJIbHas1 padoTa.

KommbroTe
pHOE
TECTHUPOBA
HHE

18

25

VK-8, [IK-1, TIK-2

[1-4.8]

18

36

18

56

100

IIpumeuanus
— Bce Buapl yueOHOi paboThl MOTYT IPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAaHUH JIOKAIBHBIX HOPMATUBHBIX AKTOB.

— B nensax peanuzanuy WHAMBUIYAJIBLHOTO MOAX0/1a K O0OYYCHHIO CTYACHTOB, OCYIIECTRISIOIINX YISOHBIH MPOLECC M0 MHIUBUAYAILHOW TPACKTOPUH B pPaMKax
WHIMBUIYaTbHOTO paboyero miaHa, U3yueHue JaHHON JUCIUILUTHHBI MOKET OCYIIECTBISTHCS Yepe3 MHAMBUAYAbHbIE KOHCYJIBTAIIMU MPENoIaBaTelisi O4HO, B
yachl KOHCYJBTAIlUH, MO AJIGKTPOHHOM IOYTE, a TaKKe C HMCIoib3oBaHMeM Webex, miar(opMbl TUCTaHIMOHHOTO o0ydeHus Moodle, nuuHblli kabuHeT
crynenra Ha caiite COI'Y, npyrux anemeraroB DUUOC COI'Y.
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5. OoOpa3oBaTtejibHbIE TEXHOJIOTHH
B cootBerctBum ¢ TpeboBanusmu @I'OC BO mo HampaBieHHIO TMOATOTOBKH XUMHUS, IS Peah3aIiiu
KOMIIETEHTHOCTHOTO TOJIX0/Ia TPEeIyCMaTPUBACTCS HCIONB30BaHHE B YYEOHOM MpOIecce CIEAYIONINX
AKTUBHBIX W WHTCPAKTUBHBIX (DOpPM 00pa30BaTEIbHBIX TEXHOJIOTHH: JICKIIMOHHBIC YTCHUS U JaOOpaTOpHBIC
3aHATHSA, IUCKYCCUHU, OO0Y4YEHHUE C UCTIONb30BaHNEM HHPOPMALMOHHBIX TEXHOIOTHH (3JIEKTPOHHBIE PECYPCHI).

No/ | Tema Bun Koauuecr AKTHBHbBIE HNurepakTuBHbIE GOPMBI
1 3aHATHA | BO YacoB ¢opmbI
1,2 Texunka 0e30MacCHOCTH. Jlabopat 4 TTonckoBas VY CTHBIN OTUET.
[IpaBusa paboOTHl B XUMHUYECKOW | OpHOE JTabopaTopHast [TuceMeHHBIH  OTY4ET B
J1a00paTopuu. JlaGopaTopHast | 3aHsTHE pabora 71ab0paTOPHOM JKypHaJe.
XuUMuueckas nocyna. llepsas
MIOMOIIb npu HECYaCTHBIX
crydasx
3,4 | JlaboparopHas pabota 2. | Jlab. 4 INouckoBas Paz6op KOHKPETHBIX
Onpenencane ¢u3nIecKux | 3aHATHE nabopaTopHas CUTYyaIui
KOHCTaHT OpraHMYeCcKUX pabota
BEILICCTB
5,6 | JIaboparopHas pabota 3. | JIab. 4 [NonckoBas VYcTHBIM OTUET.
[epekpucramm3anus 3aHATHE JTabopaTopHast [TucbMeHHBI ~ OT4ET B
OPraHNYeCKUX COSTUHCHHUIT paboTta 71a00paTOPHOM JKypHaJIe.
7,8 | JlaboparopHas pabora 4. Cunre3 | Jlab. 4 [NonckoBas Metox paboTel B MaJbIX
CYNb()aHUIOBOI KUCIOTEI 3aHATHE JTabopaTopHast rpyImmax
pabota
9,1 | JIaboparopHas pabota 5. Cunres | Jlab. 4 [NonckoBas Metox paboTel B MaJbIX
0 napa-HUTPOALCTAaHWINIA U Tapa- | 3aHATHE JTabopaTopHast rpyImmax
HHUTPOAHWINHA paboTta
11, | JIaGopatopras paGora 6. Cunte3 | J1ao. 4 ITouckoBas Metox paboTel B MaJbIX
12 napa-GpoManeTaHmIHIa 3aHATHE nabopaTopHas Tpymmax
pabota
13, | JlaboparopHas pabora 7. Jla0. 4 IouckoBast CeMuHap B JHMAIOrOBOM
14 CuHTe3 MEeTUIIOpaHKa 3aHATHE nabopaTopHas pexume
pabota
15, | JlaboparopHas pabora 8. JIab. 4 ITouckoBas OTtueT 1O pe3yibTaTaMm
16 | Cuntes napa- 3aHATHE naboparopHas CHUHTE30B.
HUTPOAHWINHOBOTO KPAaCHOTO pabota
17, | JlaGopatopnast pabora 9. Jla6. 4 [MouckoBast Juckyccust o
18 | KoHTposbHBIE CHHTE3EI 3aHATHE JabopatopHast npeuiaraeMpIM ~ METO/IaM
pabota CHHTE3a

7. Y4yeOHO-MeTOIMYeCKOe 00ecnevyeHre CaMOCTOSITeIbHOM padoThl

CaMocTosiTeNibHasT paboTa OOYyYarOIIUXCS SABJISCTCS OJHUM U3

BHUJIOB  y4eOHBIX

3aHITHH.

CamocTosTenpHas paboTa MPOBOJUTCS C HEINbIO:

— CHCTEMAaTH3alli¥ M 3aKPeIUICHHs IMOJYYEHHBIX TEOPETHUCCKUX 3HAHMH W TPAKTUYECKHX YMEHHH
00yYarOIUXCS;

— yrIyOJICHUS M PACHIMPEHUS] TCOPETUICCKUX 3HAHHIA;

— yriryOJeHus: YMEHUH HCTIOJIh30BaTh CIIPABOYHYIO U CIICIIHATBHYIO TUTEPATYPY;

- (OpMHpPOBAaHUS  CaMOCTOSTENILHOCTH  MBIIUICHHS,  CIIOCOOHOCTEH K  CaMOPa3BHUTHIO,
CaMOCOBEPIIICHCTBOBAHHIO U CAMOPEATH3AIINY;

— pa3BUTHA U 3aKPEIJICHUA UCCIICA0BATCIIBCKUX yMeHHfI.

CamocrosTenpHass paboTa OOYYaIONIMXCS OCYHICCTBISICTCS Ha TPOTSHKCHUH HW3Y4YCHHs BCe
TUCIHIINHBI B COOTBETCTBUHM C YTBEP)KJIEHHOW B y4eOHOM IUIaHE TPYAOEMKOCThI0 cocTaBisieT 40 4acoB u

COCTOHMT H3:
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- paboTHI CTYIEHTOB C JICKIIMOHHBIMH MaTepHajlaMH, MTOFCKa W aHAIHM3a JTUTePaTyphl U SIEKTPOHHBIX

HMCTOYHUKOB MH()OPMAIIUH T10 3aJaHHOM TeMeE;

- BBIMIOJTHEHHUS 3a/1aHU 1151 camocToaTenbHoi padoTel B DUOC COI'Y;

- U3Y4EHHS TEOPETUYECKOTr0 MaTepuaa ISl MOArOTOBKH K CEMHHAPCKUM 3aHATHAM;

- IOJTOTOBKH K 3K3aMEHY.

Tembl U popMBI BHEAYAUTOPHOH CaMOCTOSTETIHLHON padOTHI, €€ TPYAOEMKOCTh COAEPIKATCS B pasjielie

5, Tabma. 5.1.

BOHpOCI)I 1 TEMbI, OTBOJHMMBIC HA BBITIOJTHCHUC CaMOCTOSTCIbHOM pa6OTI>I IO JUCHUIITMHE, a TaKXKC

KpUTEpUHN OLIEHUBAHUS 110 KaXKIOMY BHIY paboTHI coneprkatcs B pazaene 8 PITJI.

8. OIIeHO‘lHI)Ie CpeacTBa AJisl TECKylero KOHTpPoJIid yCcrneBaeMocCTu, pyﬁemﬂoﬁ aTrecralnum U

BOoNoOOR~WLD

RBPpowoo~NooOR~WONE

12.

o E

0.

0.
1.

HpOMe)KyTO‘-IHOﬁ aTTeCTAlluM 110 UTOraM OCBOCHUSA JUCHUIIJINHBI.

dopma urorosoro koHTpos — 3a4ét (0-100 GamoB)
0-55 GamioB — «He 3a4TCHO;
56-100 6amoB — «3a4TEHOY

8.1. IpumepHas TemaTHKa pedepaToB

OTnuuue MeXaHU3MOB pEaKUUil KOHAEHCAUUMM KapOOHWJIBHBIX COEIMHEHUWH B 3aBUCHUMOCTH OT
CTPYKTYpHI cyocTpaTa u pH.

DOUNKO-XUMHUECKHE METOIBI UICHTU(PHUKAIIUN OPTaHUYECKUX COCITUHEHUM.

Peakuun azocoueranus. Kpacurenu.

[TocTpoeHre UMKINYECKUX CTPYKTYP.

KpayH-3¢ups.

JIuraHgs! ¢ 3aJaHHON CENEKTHBHOCTBIO.

MonekyIsapHbIA IU3aiH.

Oco6eHHOCTH HYKIICO(DUITBHOTO 3aMEIeHHs B TeTepOQYHKIIMOHANBHBIX COCTUHEHUSIX.
Mogenu GHOIOTHYECKU BaKHBIX PeaKLUil HyKJICO(OUIBHOTO 3aMEILCHHUS.
OKHUCITUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKLINN OPIraHUYECKUX COCAMHEHHH.

8.2. Bompochl 151 cCaMONIPOBEPKH, IMAJIOTOB, 00CYKIEHUId, TUCKYCCHIi, IKCTIEPTH3

TepmoanHaMuyueckasi JOIMyCTUMOCTD PEAKLIUI.

TepMonrHaMUYECKUIA U KHHETUYECKUM KOHTPOJIb.

OpraHnveckue HOHBI U (PaKTOPHI, ONIPECISIONINE HX CTAOMILHOCTD.

[punnun coopku cesizu C—C. I'eTeponutuueckie peakum.

Onextpoduiibl U HyKIeopuibl B peakuusix oOpazoBanus cesizeit C—C.

BzanmornpeBpaieHust GyHKIMOHAIBHBIX TPYIIIL.

3ammTa GyHKIIMOHAIBHBIX TPYI KaK YHUBEPCAIBHBIN CIIOCO0 yNPaBICHHS CEIEKTUBHOCTHIO PEaKIIHH.
PearenTsl u cuHTETHYECKAS! SKBUBAJICHTHOCTb.

ITocTpoeHre HIUKINYECKUX CTPYKTYP.

Pacmemnenune ogunapusix ceszeit C—C.

CuHTETHYECKOE UCTIONB30BAHNE PEAKIINN paCcIeTNICHNs IBOMHON yriIepoA-yIriIepOIHOM CBSI3H.
[leperpynnupoBKH yriIEpOAHOTO CKEJIeTa.

8.3. [IpumepHblii IepeyeHb BONMPOCOB /LISl IPOMEKYTOYHOI aTTeCTALUU
(x 3aueTy)
Knaccudukamms opraHMuecKnx coeInHEeHNH.
Tumnel xumMuueckux cBszeil. OOpa3oBaHNe KOBaJICHTHBIX CBSA3EH aTOMOM YIJIepoaa.
B3anmuoe B1usHNE aTOMOB B MOJIEKYJIE.
CpaBHHTENBHAS CTAOMIBHOCTH CBOOOTHBIX PaIUKAIIOB.
MeTobl reHepalu CBOOOJHBIX PAIUKAaJIOB.
KucnoTHO-0CHOBHBIE CBOMCTBA OPraHMUYECKUX COETUHEHHH.
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10.
11.
12.

13.

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

Kiraccudukarus peakiyii B opraHUI9eCKOM XUMUH.

OO6mrast XapakTepUCTHKA peaKInii HykiieohnipHOoro 3amerieHus. [IpuMeps! HyKiIeo(pHIIBHBIX CyOCTPaTOB U

peareHTOB.
MexaHu3M OMMOJNEKYIISPHOTO HYKICOPHILHOTO 3aMEIICHUS.

MexaHn3M MOHOMOJIEKYIJIIPHOTO HYKICO(IIIEHOTO 3aMEIIICHHS.

CrepeoxuMus peakiuii HyKJIeO(pHUIbHOTO 3aMETeHHS.

dakTopsl, BIUAIONINE HA MEXaHU3M U CKOPOCTh HYKJICO(pHIBFHOTO 3aMelIeHus (CTpYKTypa cyOcTpaTa,
AKTHBHOCTDH PEarcHra).

DaxTOpHI, BIAAIONINE HA MEXaHU3M U CKOPOCTh HYKIICO(PHUIBHOTO 3aMeeH s (ITPUPO/ia 3aMemaeMbIX
TPYII, BIMSIHAE PACTBOPUTENICH U KaTaIu3aTopoB).

HykneodunbHoe 3amenienre B alKUITaIoreHUAaX.

Hyxneodunpaoe 3amemnieHrie THAPOKCHIIFHOW TPYIITEI B CIUPTaX (OCHOBHBIC PEAKIIUH, YCIOBHU).
HykneodunpHoe 3amenieHre THAPOKCUIIBHON TPYIIIBI B CIUPTax (00I1as cxema peaklnu, KaTalu3
KHCJIOTaMU, BaXKHEUIINE TTOO0YHBIE PEaKIin).

OO01mas XapakTePUCTUKA PEAKINI HYKICOPHILHOTO 3aMENIEHUs Y SP>-TMOPUIHOTO aTOMa YIIIEpOoa.
Peakrus stepudukarim.

I'uaponu3 cnoxHbIX 3GUPOB.

Peakumu anunmpoBaHus ciipToB, PEHOJIOB U AMHHOB.

MexaHn3M peaxIuii AMeKTPOPHIFHOTO 3aMEIICeHHS B ApOMATHYECKUX COCTUHEHHSIX.

Bnmsinue 3amecTuTenell Ha peakKIIUOHHYIO CIIOCOOHOCTh APOMATHYECKUX COCTMHECHHH.
CornacoBaHHas ¥ HECOTJIACOBaHHAsI OPUCHTAIHSL.

Peakmu snexkTpoduiIbHOTO 3aMenIeHus (HUTPOBaHUE, CyTb(hUPOBaHNUE).

Peakimu s5ekTpouIbHOTO 3aMelieHus (TaIoreHUPOBaHue, aJKWINPOBAHUE, AlIUIIHPOBAHNUES).
Crpoenne 1ra30CcoeTMHEHUMN.

Peakums nuasotupoBaHus (MEXaHHU3M, YCIOBUS).

[To6ouHbIE peakIuy MPU TUA30TUPOBAHUN M METOJIBI UX TIPEIOTBPAIICHUS.

Peakiuu nrazocoelMHEHUH ¢ BBIJICIICHHEM a30Ta.

Peakumu quazocoequHeHni, uayue 0e3 BBICICHHS a30Ta.

Peaknus azocoueranusi.

ABOKpacuTeNu: a30-THAPa30HHAS TayTOMEPHSL.

CrpoeHue KapOOHUIIBHBIX COCTUHEHHUIA.

AJbpJ0JIbHASA U KPOTOHOBAsSI KOHACHCAIMS B IIEJIOYHOM cpene.

AJBIONBHAS U KPOTOHOBAS KOHJIEHCAIINS B KUCJIOH Cpeie.

KonzeHcanus ajiberuoB, He CoIeprKallix aTOMOB BOJOPO/ia B O-TIOJIOKEHHH K KapOOHUIIBHOM TpyIIIe.

Peakumu koHmeHcau ciaoxHBIX 3¢upoB. ClIoKHOADUPHAS KOHISHCAIHS.
KonnmeHcanus aHrHAPUA0B apOMaTHYECKUX KUCIIOT ¢ (eHonamu. dranenHsl.
OKucCIIeHnE aTKaHOB.

OKuCJIeHHe COSTUHCHUI TI0 KPaTHBIM YTIEPOA-YIIICPOIHBIM CBSI3SIM.
OxucrieHne CupTOB.

OxucreHne KapOOHWIBHBIX COSIUHEHUI.

OKuclieHne apOMaTUYECKUX COCTUHEHUH.

BoccraHoBieHHE COSTUHEHHI TIO YTIIEPO/I-YTIICPOIHBIM CBSI3SIM.
BoccraHoBiieHHE CITUPTOB.

BoccraHoBieHre KapOOHWIBHBIX TPYII B alibJCTHAAX H KETOHAX.
BoccraHoBiieHne KapOOHOBBIX KHCIIOT U X MPOU3BOIHBIX.
BoccraHoBiieHrE a30TCOEpkKANUX OPTaHHYECKUX COCTMHEHHIA.
OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKI[UH aJIbJICTHIIOB.
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9. YueOHO-MeTOAUYEeCKOe U HHPOPMAITHOHHOE o0ecTiedeHne THCHUTITHHBI (MOXYJIs)
a) OCHOBHAs JTUTepaTypa:

1. Byxapos, C.B. Xumust 1 TeXHOJIOTHS MPOAYKTOB TOHKOTO OPraHWYECKOro CHHTE3a : yueOHoe mocoodue /
C.B. byxapos, ['.H. Hyrymanosa ; MunmncrepctBo oopa3zoBanus u Hayku Poccun, Kazanckuil HanmmoHaIbHBIN
HCCIEA0BATENbCKUM TEXHONOTrM4YecKuil yHuBepcutTeT. — Kazanp : Ka3zaHckuli HayyHO-HMCCIEAOBATEIbCKUMA
texHonoruueckuiit yauBepcuter (KHUTY), 2013. — 268 c. : wi., Tabn. — Pexxum mocTyma: mo MmOAMUCKe. —

URL.: https://biblioclub.ru/index.php?page=book&id=258359. — Bubmwmorp.: c. 221-224. — ISBN 978-5-7882-

1436-8. — TeKcT : SIEKTPOHHBIH.

2. WUnanmunos, N.3. Teopusi XUMHKO-TEXHOJIOTHYECKUX MPOIIECCOB OPraHUYECKOTO CUHTE3a : ydeOHOe
mocobue / W.3. Unanmuuos, B.M. I'aBpunoB ; MunuctepctBo oOpasoBanus u Hayku Poccum, Kazanckwii
HallMOHANbHBIA MCCIEAOBATENbCKUI TexHoJorndeckuid yHuBepcuteT. — Kazanp : KazaHckuil HayuHoO-
nccienoparenabckuil Texaonorndeckuii yaupepcutetr (KHUTY), 2012. — 144 c. : tabn. — Pexxum mocryna: mo

moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=258814. — bubmauorp. B k1. — ISBN 978-5-

7882-1237-1. — TekcT : SNEKTPOHHBIH.

3. Cy66ouera, M.IO. Teopus XMMUKO-TEXHOJIOTHUECKUX MPOIIECCOB OPraHMYECKOTO CHUHTE3a : y4eOHOe
nocobue / M.YO. Cy66oueBa, K.B. bpsauakun, A.A. lertapes ; TaMOOBCKHIA TOCyIapCTBEHHBIH TEXHHUYECKUN
yHuBepcuteT. — Tam00B : TamOoBCcKuil rocynapcTBenHblll TexHndeckuid yausepceuret (TT'TY), 2012. — 161 c. :
WL, Tabm., CXEM. - Pexum JOCTyTa: o TIOJITIHCKE. -

URL.: https://biblioclub.ru/index.php?page=book&id=277922. — bubauorp. B KH. — TEKCT : JJICKTPOHHBIH.

4. Tpaktukym 1o opranudeckoii xumuu : yueOHuK / A.OD. [Toxapckuii, A.B. I'yneBckas, O.B. [ds6mo0,
B.A. Ozepsinckuii  ; ®DenepanbHoe areHTCTBO 1o oOpasoBaHuio Poccuiickoit ®exepannu, HOxHBIN
¢denepanbublii yHHBEepcuTeT. — PoctoB-Ha-Hony : FOxueili denepansubiii yausepcurer, 2009. — 320 c. —

Pexxum noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=240941. — ISBN 978-5-

9275-0612-5. — Tekct : 3NMeKTPOHHBIH.

0) IOTIOJIHUTEIbHAS JIUTEPATYpa:

5. Xumudeckas TEXHOJIOTHS OPraHMYECKUX BemecTB : ydeOHoe mocobme : [16+] / T.H. Cobaukuna,
E.C.IlerpoBa, }O.b.bapanoBa u n1p. ; MunucrepctBo o6OpasoBanusi u Hayku Poccun, Kazanckuit
HaIlMOHAJIBHBIA HCCIIEAOBAaTENbCKUM TeXHOJOrmueckni yHuBepcureT. — Kaszanp : Kaszanckuii HaydHO-
uccnenoBarenbckuii Texnonornueckuii yausepeurer (KHUTY), 2018. — 80 c. : un. — Pexxum pmoctyna: mo

moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500955. — bubmuorp.: c. 78. — ISBN 978-5-

7882-2366-7. — TekcT : SEeKTPOHHBIH.
6. Mensenera, U.b. Crangaptuszanus u cepTuduKaivs OpraHuYecKUX MPOIYKTOB : yueOHOe mocobue /
U.b. Mengenesa, U.B. luBynnna, [.}O. KnmmentoBa ; MwunuctepcTBo oOpa3oBaHuss ¥ Hayku Poccuw,

KazaHckuil HallMOHAJIBHBIA HCCIEN0BATENbCKUNA TEXHOJIOrMYeckuil yHuBepcuteT. — Kazanbp : KazaHckuit
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https://biblioclub.ru/index.php?page=book&id=258359
https://biblioclub.ru/index.php?page=book&id=258814
https://biblioclub.ru/index.php?page=book&id=277922
https://biblioclub.ru/index.php?page=book&id=240941
https://biblioclub.ru/index.php?page=book&id=500955

Hay9IHO-HMCCIIeIOBATENbCKUN TexHomorndecknii yanepcuteT (KHUTY), 2016. — 120 c. : Tabi., rpad., cxem.
Pexum noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=560854. — Bubnuorp. B
kH. — ISBN 978-5-7882-1990-5. — TekcT : 371eKTpOHHBII.

7. Tumodeera, M.H. JlabopaTtopHble pabOTBl MO OPraHUYECKOM XUMHHU : ydyeOHoe mocobue : [16+] /
M.H. Tumodeena, B.H.Ilanuenko ; HoBocuOHMpCKHii TOCyJapCTBEHHBI TEXHHUUECKHUH YHHBEPCHUTET. —
HoBocubupck : HoBocuOupckuii rocyjapcTBeHHBIH TeXHUYEeCKUH yHHBepcuteT, 2017. — 138 c. : ui., Tabn. —
Pexum noctyma: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=575085. — Bubmwuorp.:
c. 133. — ISBN 978-5-7782-3144-3. — TekcT : 37€eKTPOHHBIH.

8. Xumust ¥ TEXHOJIOTHS OpPraHUYecKHux BenlecTs : yueOHoe mocobue / C.X. Hypraunos, P.b. Cynranoga,
P.A. ®axpyrnunosa, J[.b. barayramaoBa ; KazaHckuil rocymapcTBEeHHBIN TEXHOJIOTHYECKUH YHHUBEPCHUTET. —
Kazanp : KazaHckuii Hay4yHO-MCCIIEZOBaTeNbCKUM TexHodormueckuit yamBepcurer (KHUTY), 2010. —
4 2. - 164 c.: wm, cxemp, Tabn. — Pexum gocryma: mo moammcke. — URL:

https://biblioclub.ru/index.php?page=book&id=270561. — Bubmuorp.: c. 147-148. — ISBN 978-5-7882-0903-6.

— TeKcT : ANEeKTPOHHBIM.

B) mporpammHoe obecrieuenre u HTepHET-peCcypChl:

OO0ecrieyeH TOCTYN K COBPEMEHHBIM MPOQPECCHOHATLHBIM 0a3aM JaHHBIX, HHPOPMAIIMOHHBIM CHPaBOYHBIM U
MOMCKOBEIM cucTeMaM (0ubirorexka COI'Y):

- bubnumoreke e-library,

- QIIEKTPOHHOH Onbmmoreke nuccepranuii PI'B,

- yHuBepcuTeTckoi oubnuorexe online;

COOCTBEHHBIM OHOMHOTpadrueckuM 6a3aM JaHHBIX:

- QJIEKTPOHHOMY KaTajory,

- DJIEKTPOHHOH KapToTeke aBTopedepaToB AUCCEPTAMI U AUCCEPTAINH.

a) IIporpamMmmHoe obecIieueHHE:
Microsoft Word, Microsoft Office (Excel, Power Point), ACD, ChemSketch.

b) Bassr maHHBIX, HH)OPMAIIHOHHO-CIIPABOYHBIE U MIOMCKOBBIE CHCTEMBI:
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/library/welcome.html

Www.xumuk.ru

http://www.ch.ic.ac.uk/local/organic/

http://www.chemport.ru Xumudeckasi JHIUKJIONCIUS
http://ru.wikipedia.org
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https://biblioclub.ru/index.php?page=book&id=560854
https://biblioclub.ru/index.php?page=book&id=575085
https://biblioclub.ru/index.php?page=book&id=270561
http://www.chemistry.ssu.samara.ru/
http://www.chem.msu.su/rus/library/welcome.html
http://www.xumuk.ru/
http://www.ch.ic.ac.uk/local/organic/
http://www.chemport.ru/
http://www.chemport.ru/chemical_encyclopedia_letter_a.html
http://ru.wikipedia.org/

10. MaTepI/IaJ'[]:HO-TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

YdeGHble ayAMTOPUH 1JIsl IPOBEACHHUS 3aHATHIi JIEKIHOHHOI0 THIIA, CEMHUHAPCKOI0 THIIA, IPYNNOBBIX H HHAHBU/IY AJbHbIX
KOHCYJIbTAIIMIi, TEKYLIEro KOHTPOJIs U MPOMEKYTOYHOH aTTECTALNM, 2 TAKIKE CAMOCTOATE/IbHOH PadoThl 00y4aroIUXCs:
NPETIOAABATENBCKUH CTOJI, CTYJI, CTOJIBI ¥ CTYJIbSI A1 00yJaromumxcs, Kadeapa, KnaccHas 10CKa.

O6opynoBaHue: MyIbTUMEIUHHBINA KOMIUIEKC (IPOEKTOP, SKpaH), HOYTOYK, KOJIOHKU ¢ IPOTPaMMHBIM 00ecIieueHHEM, BEIXOJOM B CETh
VHTepHeT 1 T0CTYIIOM B 3JIEKTPOHHYIO HH(OpMaIMoHHO-00pa3zoBaTensHyto cpexy COT'Y

Iporpammuoe obecrieuenne Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; nemoHcTpalMoHHbIC B yueGHO-HATISAHBIC MOCOOHS (BHICOMPE3CHTALINS).

Poccuiickas ®enepanus, 362025, Pecnybmnka
Cesepnas Ocetust —Ananus,

ropon Brnanukaskas,

ynuna Batyruna, nom 44-46,

yueGHbIi kopiryc Ne 7, ayn. Ne 414

JlaGoparopusi Buoxumuu Ui IpoBeIeHUsl 3aHATHI CEMHHAPCKOT0 THIA, 1a00PATOPHbIX 3aHATHIi, KyPCOBOI0 NPOEKTHPOBAHUS
(BBINOJTHEHHUsI KYPCOBBIX padoT), FPYNNOBBIX H HHAMBHAYAIBHBIX KOHCYIbTALHIl, 2 TAKIKE CAMOCTOSITEJILHOI PaG0ThI 00yYaIOIIMXCH:
HPETIOAABATENBCKUH CTOJI, CTYJI, CTOJIBI M CTYJIbSI AJIs1 00yYaroNMXCst, 1abopaToOpHbIC CTOJIbI, KJIacCHas JOcKa, Kadenpa.

Ob6opynoanue: [IpoekunonHoe MynsTHMeIUITHOE 000pynoBanne (MynbTuMmeauiiHbii mpoekTop BenQ MX816ST, ¢ moTonodHbM
KpemieHueM U Hao. xkabeneit —— 1 mt. Komnerorep Core 2 duo E4400/1Gb RAM/160Gb HDD, monutop Benq TFT 17"FP71G+/knaBuat —
lmIT. ¢ mporpaMMHBIM 00€cIIedeHHeM, BEIXOJOM B CETh MIHTEpHET M TOCTYIIOM B JICKTPOHHYIO HH(POPMAMOHHO-00pa30BaTeIbHYIO CpeLy
cory

IMporpammuoe obecrieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrema tectuposanus Sunrav WEB Class (beccpounoe I10);
IporpamMmmHOe obecTieyeHue Iyist pelakTUpoBaHust XuMudeckux Gpopmyr Isis Draw (Becmtaraoe I10); KOHCYIBTaHT IUTHOC; IEMOHCTPAIMOHHbIE
1 y4eOHO-HATJISIHBIE TOCOOUS (BUICOMIPE3CHTALINS).

Jla6opatoproe o6opynoBanue: BorrsokHo# mkad - 1 mr. Kanopumerp KJI-5 — 1 wr. Heutpudyra ARMED-80-2S— 1 mt. Hentpudyra OC
6MVYXJI-4 — 1. Memanka marautHast IKA RCT basic safety control IKAMAG ¢ garunkom temneparypst PT — 1mT. Mermranka MarHuTHas ¢
nozgorpesoM MR Hei-Standard - 1 mit.Becsl naGoparopusie nperusnonsbie ET-30011 ¢ moBepkoii- 1 mmT.

Poccuiickas ®enepanus, 362025, Pecniybnunka CeBepHast
Ocetus —Ananus,

ropon BnanukaBkas,

ynuna Batyruna, qom 44-46,

yuaebOHsIi Kopmyc Ne 7, aya. Ne 608 A

JlabopaTopuu: KOMNBIOTEPHBIE KJIACCHI 151 MPOBEAEHHSI TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTAIlNH, a TAKIKe
CaMOCTOSITEeJIbHOI PadoThI 00y4aIOLIUXCH:

MPETIOaBATENbCKUI CTOJI, CTYJI, CTOJIBI M CTYJbsI A7 00y4Jaromuxcs, kadeapa, KiaccHas 10CKa.

O6opynoBanue: KoMIbloTeps! 715l KOMITBFOTEPHOTO KJIacca B KOMIUIEKTE - € MPOrPaMMHBIM 00€CTIeUeHHEM, BBIXOJIOM B CeTb FIHTEpHET U
JIOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbhyto cpeay COI'Y; uctounnku Gecriepe0oitHOTO MUuTaHus, Ippon, KOMMyTaTop IUis
knacca D-Link DGS-10240, untepaktupHas gocka 78”(1702070/15112/11344/2+ npoextop Beno MX503.

Iporpammuoe obecnieuenne: 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);
IMporpamMmHOe obecrieueHne At peAakTHpoBaHus XuMuueckux Gpopmyin Isis Draw (beccpounoe I10); Koncynprant mmoc; Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHMH «AHTHILIarnat BY3»; [Iporpamma st 9BM «bank BomipocoB a1t KOHTpoutst 3HaHMi»; ['apanT; Cisco Webex;
JIEMOHCTPAIIMOHHbIE U Y9eOHO-HArJISAHbIe TOCOOHS (BHICONMPE3ECHTAIS).

Poccuiickas @enepanus, 362025, Pecniyonnka CeBepHast
Ocerus —Ananus,

ropon BnanukaBkas,

ymuia Batytuna, nom 44-46, yaeOHbIi kopiryc Ne 7, ayn.
Ne 614

El/lﬁ.JII/IOTeKa, B TOM YHCJe YNTAJbHbIN 3aJ1: CTOJIBI K CTYJbs IJIA o6yqa}0m1/1xc;1, KOMIBIOTEPBI B KOMIUIEKTE - C IIPOTPaAMMHBIM
obecrieueHreM, BEIXOJIOM B ceTh VIHTEpHET U TOCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBarenbHyto cpexy COI'Y

Iporpammuoe obecrieuenune: 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;

DBC"Yuusepcurerckas oudnmmnoreka ONLINE" https://biblioclub.ru

3BC «KoHcynpTaHT crynenTay  http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

Poccuiickas deneparmst, 362025, Pecriyonmka CeBepHast
Ocerus —Ananus,

ropox Brnagnkasxkas,

yiuna Leperenu/Batytuna, nom 16/19, yueGHblii kopiyc
Ne 6

20



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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