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1. Crpykrypa u o0mast TpyA0eMKOCTh JHCHUIIIHHBI
OOmiast TpyJ0EMKOCTh JUCIHILIMHBI «XUMHSI apOMaTHUYECKUX T'e€TEPOLUKIIOB» COCTABISET 6
3aueTHBIX eauHul (216 yacoB).

Ounas popma 0OydeHus

3aouHas Gopma 00ydeHuUs

Kypc 1 -
Cemectp 2 -
Jlexuun 32 -
[IpakTueckue (ceMUHApPCKUE) 3aHATUS - -
JlaGopaTopHbIie 3aHATHS 32 -
Koncynbranumn - -
WToro ayAMTOPHBIX 3aHITHN 68 -
CamocrosTenpHas paboTa 116 -

( B TOM uncIte KypcoBas paboTa)

dopma KOHTPOJIA:

DK3amMeH Dx3ameH, 36 yacoB -
3auer - -
OGr1ee KOJIMYECTBO YacoB 216 JacoB -
Ounast popma 00yuenus | 3aouHas popma oOyueHuUs
Kypc 1

2. llenn ocBOeHMST TUCIHUTITHHBI:

XUMUST apOMaTUYECKUX TETEPOLMKIOB — OJHO W3 BEAYIIUMX HAMPABJICHUM OpPraHUYE€CKOU
XUMUHU. ['eTepolMKINYEeCKUE COECOUHEHUs pPA3IMYHOM NPUPOABI CIIY’)KaT OCHOBOM  MHOTHX
MIPUPOJHBIX U CHHTETHUECKHUX OMOJIOTHYECKH aKTUBHBIX BEILECTB, a TaKke 00Ja/1aloT 1EeNIbIM PSIA0M
JIPYTMX TOJIE3HBIX CBOMCTB; MHOTME W3 HUX NPUMEHSIOTCS, HANpuUMep, KaK OpraHU4ecKue
MOJIYIPOBOAHUKH, ()OTOAKTUBHBIE MaTepUasbl, aHTUOKCUAAHTHI, IPUCAIKA K TOIUIMBAM U Maciam,
MaTepuasbl AJsl aKTUBHBIX CpPell *KUIKOCTHBIX Ja3epoB (Ha KPAaCUTEINAX), TEXHUUYECKHE U IMHUIIEBbIC
KpacuTeld, KOHCepBaHThl M Tak janee. JIMCUUIUIMHA OPUEHTUPYET HA MPOQPEeCcCCHOHATBHYIO
NeATeNbHOCTh yuuTess XxumMun XXI Beka, rOTOBOIO HE TOJBKO IPENOJHOCUTh CBOMM YYEHUKAM
TEOPETUYECKUE OCHOBBI IPEIMETA, HO U OCBEIIATh €r0 MPUKIAIHbIE aCHEKThbl, HAIIPUMED, BIUSHUE
XMUMHYECKOTO COCTaBa U OCOOCHHOCTEH CTPOEHUS IeTepOLMKIa HA BOZMOKHOCTh UX HCIOJIb30BAHUS
B HAPOJHOM XO35IHCTBE.

Henabo Kypca M0 XMMHUU apOMaTHYECKUX TE€TEPOLMKIIOB SBISETCS YriyOJleHHe 3HaHHM
CTYICHTOB B 00JIACTH CHUHTE3a U PEAKIIMOHHON CIIOCOOHOCTH OCHOBHBIX ME€TEPOIMKINYECKUX CHCTEM
U HUX B@KHEMIIMX MPOU3BOAHBIX, & TaKXKE PpACHIUPEHUE TEOPETUUYECKUX IPEJACTaBICHUN O
MEXaHU3MaX COOTBETCTBYIOIIUX PEaKIIUil.

3agauaMu Kypca siBJISIIOTCS:

- U3y4eHHe OOIINX U CIENHATbHBIX METOJOB CHHTE3a a30T-, KUCIOPOA- U CEPYCOIepKalInX
TreTEPOLUKINYECKUX COCTUHEHUN,

- JIETAIbHOE PACCMOTPEHHUE ANEKTPOHHOTO CTPOSHUS M PEaKIIMOHHON CIOCOOHOCTH OCHOBHBIX
KJIACCOB OPraHUYECKHUX Te€TEePOLUKINYECKIX COCTUHEHUH,

- 3HAaKOMCTBO C MEXaHM3MaMH XHMHUYECKUX peakiui (B TOM 4YHUCIEe C MeXaHHU3MaMu
MEePEerpyNmUupPOBOK) Pa3IMUHBIX T€TEPOLMKINYECKUX CUCTEM, a TAK)KE C OCHOBHBIMHU KOHIICTIUSIMH U
COBPEMEHHBIMM TEOPETUYECKUMH MPUHIMIAMH XUMHH apOMaTUYECKUX TEeTEePOLUKINYECKUX
COEIMHEHU.

- PaCKpBITh 3aBUCUMOCTH PEAKIIMOHHOW CIMOCOOHOCTH Te€TEPOIMKINYECKOTO COCIUHEHHS OT
€€ CTpOEHUs;

- paccMOTPETh OCHOBHBIE METO/Ibl OPraHUYECKOTO CUHTE3a FeTEPOLUKINUECKUX COEAMHEHUI;

- Pa3bSICHUTH CYTh (PYHJAaMEHTANTbHBIX MOHATUN U TMPEICTABICHUA XUMHH apOMATHYECKUX
TFeTEPOLUKINYECKIX COSIMHEHUMN.



3. Mecto qucuunaunbl B crpykrype OIIOII MmarucTpaTypbl.

JuctumimHa «XuMHAST apOMATHYECKUX TETEPOIUKIOBY» OTHOCUTCS K 4YacTH, (GopMHUpyeMOun
y4acTHUKaMU 00pa3oBaTeNbHBIX OTHOHIEHWH broka 1. JlucuurummHbl (MOAyNM) y4eOHOTO IUIaHa
MOArOTOBKM MarucTpoB 1o Hampasiienuto 04.04.01 Xumwusi, mporpamMma noarotoBku Opranuyeckas
XUMMSI, UIMeeT uHAeKc B yueOHoM miane b1.B.0S.

Jnst  ocBOGHMsSI JIaHHOW JAMCIUIUIMHBI HEOOXOJMMO  BIAJICHHE TMPEIBAPUTEIHLHBIMU
KOMIIETCHIIUSIMUA, TPUOOPETEHHBIMU B pe3yJbTaTe€ OCBOCHUS MPEAMICCTBYIOMMNX TUCIUILIAH
y4eOHOro IulaHa moAroToBkM OakamaBpa mo HanpasieHuto 04.03.01 Xwumwmsa («Opranndeckas
xumuss» - OK-7; OIIK-1; OIIK-2; IIK-3; IIK-6; IIK-7, «®u3ndeckne METOIbl HccienoBanusy - 11K-
2; TIK-4;, «Crpoenne BemectBa» - I1K-3, «Dusnueckas xumus» - OK-7; OIIK-1; T1K-2; TIK-3;
«QnexTpoxumMus opranndeckux coequnenuin» - OIIK-1; OIIK-5; T1K-1; T1K-3; [1K-5, «be3omacHocTb
xusHenestensHocty OK-9; OTIK-6; ITK-7).

Jliis ocBoeHus JaHHOM yueOHo# nucuuruinebl (Y 1) CTyIeHT JoJKeH BIaJeTh

OK-7. CnnocoGHOCTBIO K CaMOOPraHU3aIi U CaMO0Opa30BaHUIO;

OK-9. CrtocoGHOCTEIO HCITOJIB30BATh MPUEMBI IIEPBOM TOMOIIH, METOIBI 3aIIUTHI B YCIOBUSIX
YPE3BBIYANHBIX CUTYaIIH;

OIIK-1 CrnocoGHOCTHIO HCMOIBb30BaTh MOJYyYEHHBbIE 3HAHHUS TEOPETHUECKHX OCHOB
(dbyHIaMEHTATBHBIX PA3/ICJIOB XUMUH TPU PEIICHUH MPO(HEeCCHOHATBHBIX 3a/1a4;

OIIK-2. BrnageHueM HaBBIKAMH TPOBEICHUS XHMHUYECKOTO ODKCIIEPHMEHTa, OCHOBHBIMHU
CUHTETUYECKUMH M aHATTMTUYECKUMH METOJIaMU TTOTYYCHHS U UCCIICIOBAHHUS XUMHUUECKUX BEIIECTB
U pEeaKInii;

OIIK-5. CriocoGHOCTBIO K TIOUCKY U MTEPBUYHOM 00pabOTKEe HAYyYHOW M HAYYHO-TEXHHUUECKOU
nHpopMaIuu;

OIIK-6. 3nanneM HOpPM TEXHUKH O0€30MaCHOCTH U YMEHUEM PEaIM30BaTh UX B Ja0OPaTOPHBIX
U TEXHOJIOTUYECKUX YCIIOBHUSIX;

IIK-1. CiocoGHOCTHIO BHIOIHATH CTAHIAPTHBIE ONEpAIUH 110 TPeIaraeMbIM METOIUKAM;

IIK-2. Bnagennem 0a30BbIMH HaBBIKAMH HCIIOJIb30BAaHUS COBPEMEHHOH armapaTypbl TpH
MIPOBEJICHUHU HAYYHBIX UCCIIEOBAHUII;

IIK-3. Branenuem cucremoit pyHIaMEHTAIBHBIX XUMHYECKUX ITOHSTHIA,

IIK-4. CrnocoGHOCTBIO  TNPUMEHSTh OCHOBHBIE  E€CTECTBEHHOHAYYHbIE  3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHsI XUMUYECKON HAYKU MPU aHAJIM3€ MOJyYEHHBIX Pe3yJIbTaTOB;

IIK-5. CrocoGHOCTRIO TOJTy4aTh U 00padaThIiBaTh pe3yabTaTbhl HAYYHBIX SKCIIEPUMEHTOB C
MTOMOIIBI0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTUI;

IIK-6 BnanenueM HaBbIKAMU NPECTABIICHUS MOJYYEHHBIX PE3YylIbTaTOB B BHJE KPATKUX
OTYETOB U MPE3CHTAIIHIA;

IIK-7 Bnagenwem meTonamMu O€30MacHOTO OOpalleHHs C XUMHUYECKUMHU MarepHalaMu ¢
y4eToM MX GU3NYECKUX U XUMHUECKUX CBOMCTB.

J11s1 OCBOCHUS IaHHOW Y4eOHOW JUCIUILTUHBI CTYJICHT JO0JDKEH
3HaTth:

- OCHOBHBIE TMPHUHIMIBI, 3aKOHBI, TIOJIOXXEHHUS, METOJOJIOTHIO H3YYaeMbIX XHUMHUYECKHUX
TUCIUTUINH, TOHUMAaEeT OCHOBBI (U3NUECKUX U (UZUKO-XUMUUECKUX METOJIOB UCCIIEIOBAHUS;
- OCOOCHHOCTH TPUHATHS W pealu3allud OPTraHU3alMOHHBIX, B TOM YHCIE YIPaBICHYECKUX
peLieHui;
- TEOPETHKO-METOJIOJIOTUYECKHE OCHOBBI CAMOpPa3BUTHS, CaMOpealld3aliy, HWCIOJIb30BaHUs
TBOPUYECKOTO MOTEHI[MAIa COOCTBEHHOU JIESTEIIHLHOCTH;
- 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKHX BEIIECTB PA3IMUYHON MIPUPOIBI;
- (QaxkTophl BPETHOTO BIUSHUS DOJIEMEHTOB Cpelbl o0uTaHusd (TEXHUYECKHUX CPEJNCTB,
TEXHOJIOTMYECKUX MPOIIECCOB, MATEPUANIOB, 3/IaHUN U COOPYKCHH, MPUPOIHBIX U COLHUATHHBIX
SIBJICHUN );



- HOpMATHBHBIC TpeOOBaHHMS W NpaBUa TEXHHKH O€30MacHOCTH HpuU paboTe B XUMHYECKOMH
naboparopuu;

- METO/IbI OJYYEHHUS U MUCCIIEJOBAHUS XUMHUECKUX BEIIECTB M PEAKIINA;

- OCHOBHBIE IPUHIIHITBI U TIOAX0/IbI K BEIOOPY METO/I0B aHAIN3A;

- OCHOBHBIE (M3MYECKME W XWMHUYECKHE CBOWCTBA BEIIECTB M MaTEpPHAJOB, HCIHOJIb3YEMBIX B
71a00paTOPHBIX M TEXHOJOTHUECKUX YCIOBUSIX, HA OCHOBAaHHH KOTOPHIX (POPMYIHPYIOTCS TpaBUIIa U
HOPMBI TEXHUKH 0€30ITaCHOCTH;

Ymers:

- ONPENENSATh MPHOPHUTETHI MPO(PECCUOHATHHOMN NEATEIFHOCTH M CIOCOOBI €€ COBEPIICHCTBOBAHUS Ha
OCHOBE CaMOOLIEHKH;

- IJJAHUPOBATH CAMOCTOSITEIBHYIO IEITEILHOCT B PEIICHUH TPO(PECCHOHATBHBIX 3a/ay;

- HACHTU(UITUPOBATH OTIACHBIE M BpEIHBIE ()aKTOPHI B paMKaX OCYIIECTBIISIEMON JEITEITHHOCTH;

- TIpeyIaraeT MEPOTPUATHS IO TIPEIOTBPAICHUIO YpE3BBIYAHBIX CHUTYAITUI;

- CHCTEeMaTHU3WpOBaTh W aHAIM3UPOBATh PE3YNbTAaThl XUMHUYECKHX OKCIEPHUMEHTOB,
HaOJIFOEHUM, U3MEPEHUH, a TAK)KE PE3yJIbTAaThl PAaCYETOB CBOICTB BEILIECTB U MaTEPHUAJIOB;

- HMHTEPIPETHPOBATH PE3YJIHTAThl COOCTBEHHBIX SKCIIEPUMEHTOB M PACUE€THO-TEOPETHIECKUX
paboT C UCTIOJIH30BAHUEM TEOPETUIECKUX OCHOB TPAIUIIMOHHBIX M HOBBIX Pa3/ejIOB XUMUU;

- TUTAHUPOBATh W TPOBOJUTH ASKCIIEPUMEHTAIIbHBIC MCCIEAOBAHUS, UCIIOIB30BaTh XHMHUYECKHE
CBOHCTBAa OCHOBHBIX KJIACCOB HEOPTAHMYECKUX M OPTAaHHMYECKUX BEIIECTB M PA3JIMYHBIC METOJIBI
MTOJTYYEHUsI U MCCIICIOBAaHUSI XUMHUYECKUX BEIIECTB M PEaKIUid, MPOTHO3UPOBATh U OIICHUBATH
pe3yIBTATHI DKCIIEPUMEHTA;

Baanern:

- TpaBWJIAaMH TIOBEJCHHS TIPM BO3HUKHOBEHHHM YPE3BBIUANHBIX CHTYyallMd TPUPOJHOTO U
TE€XHOTE€HHOI'O ITPOUCXOXKACHUS;

- IPUEMaMU OKa3aHUs IIEPBOM OMOIIb;

- MeTo1amMH 0e301acHOi paboThl B XUMUYECKOH J1abopaTopuu;

- HaBBIKAMHU COCTaBJICHUs 3aKJIIOYEHUN M BBIBOJIOB IO pe3ysibTaTaM aHajlu3a JIMTEPaTypPHBIX

JAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAJIBHBIX U PAaCYETHO-TEOPETUUECKUX PAOOT XMMHUYECKOU

HaIlpaBJIEHHOCTH;

- HaBbIKAMM XMMMUYECKOT'O HKCIIEPUMEHTAa B 00JACTH HEOPraHUYECKUN U OpraHUYeCKOW XUMUH,
(PU3UKO-XMMHUYECKUX METOJIOB aHAJIM3a; HaBBbIKAMU IPAKTUYECKONH pabOThl Ha COBPEMEHHOMU
anmnapaType Inpu poBEJeHUH SKCIEPUMEHTOB, HOPMaMU TEXHUKH O€30I1aCHOCTH;

- HaBbIKaMM oImpezereHus >(PQPEeKTUBHOIO HampaBiieHHs JeicTBUi B oOsacTH npodeccuoHalbHON
NeATeNbHOCTH;

- NPUHATHEM pEIIeHHH Ha ypOoBHE COOCTBEHHOW IpPO(ecCHOHAIBHONW NesATeIbHOCTH; HAaBBIKAMU
IUTAHUPOBAHUS COOCTBEHHOH NMPO(ecCHOHATBHON AEATEIIbHOCTH.

JlaHHas AUCLUIUIMHA UMEET JIOTHUYECKYIO U COJIepKATEIbHO-METOANYECKYIO B3aUMOCBSI3b IIPU
MOCIENYIOIEM OCBOCHMM JHUCLUIUIMH Yy4eOHOro IJIaHa, a HMMEHHO: «XHMHS apoOMaTHUYECKHX
reTepoluKiIoBy, «Kartanus», «XuMus 31€MEHTOOPraHUYeCKUX coeluHeHui», «IIpobmemsbl cuHTe3a
JIeKapCTBEHHbIX IpenapaToBy, «[Ipon3BoacTBeHHas (1e1arornyeckas) IpakTHKay.

W3yuenne JaHHOM  JAMCUMIUIMHBI  CIYXKUT TMOATOTOBKOM  cTydaeHTa K  Oyayiuei
npo(eccHOHANBHON JIEATENIBHOCTH B 00JacTAX — Hay4HO-UCCIEI0BATEIbCKOW M IMeAaroruyeckon
COTJIaCHO MPO(EeCCHOHATBHBIM CTaHAAPTaM:

1. 40.010. HNpodeccuonanbuplii crangapt «CrnenHaJucT MO TeXHHYECKOMY KOHTPOJIIO
Ka4yecTBa NPOAYKIMM» YTBEP)KJIEH MPUKa30M MUHHUCTEPCTBA TPYAa M COLUAIBHOM 3aIllUThI
Poccuiickoit ®enepaunuu ot 04.03.2014 Ne 123n. (3apeructpupoBaH MUHHUCTEPCTBOM
toctuiu Poccuiickoit @enepanuu 22 ampens 2014 r. Ne 32067). Bun npodeccuonansHOM
NeaTenbHOCTH — « TeXHUYEeCKH KOHTPOJIb KaueCTBa MPOTyKIIUN.

2. 40.011. IIpodeccuonanbHublii cTanaapT «CnenuaancT N0 HAYYHO-HCCJIEA0BATEIbCKUM H
ONBITHO-KOHCTPYKTOPCKUM pa3dpadoTkaM» YTBEpXKAECH IMpHUKa3oM MHHHCTEpCTBa TpyAa U
counanpHOM 3amuThl Poccuiickoit @enepanuu ot 4 mapra 2014 r. Ne 1211 (3apeructprupoBan
MunucrepctBoM roctuiinn Poccuiickoit @eneparuu 21 mapra 2014 r., peructpanioHHbIil Ne



31692). Bux mpodeccuoHanbHON — AesTenbHOCTH —  «OCYIIECTBICHHE  HAYYHO-
HCCIIEIOBATENILCKOM JIEATETLHOCTH M0 PEIICHUI0 (yHIAMEHTAIBHBIX M MPHUKIAJHBIX 331a4
XMMHMUYECKON HAIPaBJIEHHOCTU B COCTaBE HAyYHOT'O KOJUIEKTUBAY.

01.004. IlIpogeccuonanbubiii crangapt «llegaror mnpogeccHoHANBLHOr0 00y4YeHMs,
npogeccHoHAILHOTO  00pa3oBaHMA W JONOJHUTEJIBHOr0  MPO(ecCHOHAIBLHOIO
o0pa3zoBaHusl» YTBEpP)KJIEH IpPUKAa30M MUHHCTEpPCTBA Tpylda U COLMAIbHON 3alUThI
Poccuiickoit @enepamuun ot 08.09.2015 Ne 608 (3apeructpupoBaH MUHUCTEPCTBOM
toctuiun  Poccuiickoit  ®denepauun ot 24 centsiops 2015 r. Ne 38998). Bun
npodeccnoHanbHOU AesaTenbHOCTH — «[lemaroruueckast JesiTeIbHOCTh B MPO(HECCHOHAIEHOM

oOydyeHnu, mpodecCHOHATFHOM 00pa30BaHWM, JOTOJHUTENFHOM MpPO(eccHoHAIEHOM

o0Opa3oBaHUM.

[Ipy ocBOoeHMM [aHHOW JUCIUIUIMHBI OOYYAIOUIMHCA CMOXET TPOJEMOHCTPUPOBATH

(uacTuuHO) cnexayromue o6o0meHHbie Tpyaosbie GyHkuuu (OT®) u Tpynosbie pyHkuuu (TD):

Kon n nammeHoBaHue
npodeccuoHAIbLHOr0
CTaHJapTa

O06o0menHas TpynoBasi pyHKuus
(OT®D)

01 O6pa3oBanue u Hayka (B chepe JOMKOILHOTO, HAYAJILHOTO O0IIETr0, OCHOBHOTO 00IIIETO,

Tpynosas pyukuus (TD)

cpenHero o0rero oopa3zoBanus, MPoPECCHOHATBPHOTO 00yUIeHUSs, TPOPECCHOHATILHOTO 00pa3oBaHus,

JIOTIOJTHUTEILHOTO 00pa30BaHus)

01.004 Tenaror Kona | HaumenoBanue OTD YpOBeHp HanmenoBanue TO
poheCCHOHATIBHOTO KBaJIM(DUKALIMH
0o0y4eHwUs, A | [IpennonaBanue no 6 Opranuzanus A/01.6
poheCCHOHATIHHOTO mporpaMmmam yueOHOM
oOpazoBaHus U npodeccuoHanbpHOTO JESTEIIBHOCTH
JIOTIOTHUTEIHHOTO 00y4eHHsI, CPEITHETO oOyuaromuxcs 1o
poheCCHOHATIHHOTO poeCCUOHATBHOTO OCBOCHHUIO YUE€OHBIX
oOpa3oBaHus, obpazosanus (CI1O) IIPEIMETOB, KYPCOB,
YTBEPXKICH U JIONOJTHUTEIIbHBIM JUCLUIUIMH
MIPUKA30M poeCCUOHATBHBIM (Moyseit) mporpamm
MunuctepcTBa nporpammam (AI1IT), po(hecCUOHAIBLHOTO
Tpyaa u OPUEHTUPOBAHHBIM o6yuenus, CIIO u
COIMATLHOM Ha (unm) AT
3aIUTHI COOTBETCTBYIOLUI [Tegaroruueckuit A/02.6
Pocculickoit YPOBEHb KOHTPOJIb U OIICHKA
denepanuu OT KBaJTM(DUKALIMK OCBOCHUS
08.09.2015 Ne 608H 00pa3oBaTenbHOMN
(3aperucTpupoBaH MPOrPaMMBbI
MuHucTepcTBOM npodeccnoHanIbHOTO
FOCTULIUN oOyuenus, CIIO u
Poccuiickoii (unm) JI1IT B
®denepauuu ot 24 rporecce
ceHts10ps 2015 . IIPOMEXYTOUHOH U
Ne 38998). UTOTOBOM

aTTeCTalHH.

PazpaboTtka AJ03.6

IPOTrpaMMHO-

METOAUYECKOTO

obecrnieueHHs

y4eOHBIX IPEIMETOB,




KypPCOB, AUCIHIUIAH
(Moyneit) mporpamm
npodeccnoHaTEHOTO
00yuenusi, CI1O u
() AT

40 CxBO3HBIE BU/IbI TPO(PECCHOHANBHON IEATEIbHOCTH B IPOMBILIUIEHHOCTH (B cdepe
HayYHO-TEXHUUYECKUX, OIIBITHO-KOHCTPYKTOPCKHUX pa3padOTOK U BHEIPEHUS XMMHUECKOM MPOTyKIIUH
Pa3NMYHOrO Ha3HAYCHHsI, B chepe METPOJIOTHH, CEPTH(PHUKALNN 1 TEXHUIECKOTO KOHTPOJIS Ka4eCTBa

MIPOJTYKITNH)

40.010 Cnermanuct VposeHnb
10 TEXHUYECKOMY Kon | Haumenosanune OT® KBaHAKAIHH Haumenosanue TO Kon
KOHTPOJIIO KauecTBa
IPOAYKIAY, A | KoHTpomp kauecTBa 5 Ananu3 xauecTBa A/01.5
yTBEpIKICH NPOAYKIIMY Ha BCEX CBIPBS U
IPHKA30M CTaIUsIX MaTepuasos,
MunucTepcTBa MIPOU3BOICTBEHHOTO nony(haOpuKaToB U
Tpyaa u nporecca KOMITJICKTYIOIITUX
COLMANBHON M3/IeIni
3aIHUTHI WHCIeKIIMOHHBIT AJ02.5
Poccniickoit KOHTPOJIb
®denepanyu OT MPOU3BOCTBA
04.03.2014 Ne 123u BHuenpenne HOBBIX AJ03.5
(3apeructpupoBaH METOJIOB U
MunucrepcTBOM CpEenCTB
FOCTULIUN TEXHUYECKOTO
Poccuiickoit KOHTPOJIA
deneparun 22 [TpoBeneHue A/04.5
arnpenst 2014 r. Ne WCIIBITAHU HOBBIX U
32067) MOJICPHU3UPOBAHHBIX

00pas1oB

MPOIYKLINN
40.011 Cnenuanuct VposeHb
10 HAy4YHO- Kon | HanmenoBanue OT® HanmenoBanue T® Kon

KB (PUKAIIAN

UCCIIEIOBATEIbCKUM
U OIIBITHO- C | IlpoBenenue 6 Ocy1ecTBiieHne C/01.6
KOHCTPYKTOPCKHM Hay4yHO- HAy4YHOTO
paspaboTkam, UCCIIEJIOBATEIbCKIX PYKOBO/JICTBA
YTBEPXKICH U OIBITHO- MIPOBEJICHUEM
MIPUKA30M KOHCTPYKTOPCKUX UCCIIeIOBAaHU 1O
MunuctepcTBa paboT 1o TemaTuke OT/ICJIHHBIM 337a4aM
Tpyna " OpraHu3aluu VYnpasnenue C/02.6
COLIMAJIBHOM pe3ynbTaTaMu
3aIUTHI Hay4YHO-
Poccuiickoit HCCIEN0BATENBCKUX
denepanuu OT Y OTIBITHO-
04.03.2014 Ne 1211 KOHCTPYKTOPCKHX
(3apeructpupoBaH pador
MunucTEpCTBOM
FOCTUIIUN
Poccniickoii

@eneparun ot 21




mapra 2014 r. Ne
31672)

4. TpeGoBanus

K  pe3yJbTaram

O0CBOCHUSA AUCIUITINHBI

o0yuamwierocsi,popmupyembie B pe3y/ibTaTe 0CBOCHUS TUCHUILIMHBI (MOIYJIs1)

(koMIIETEHIIU U

N3yuenne  mucuurmiimHbl  «XUMHS ~—~ apOMATUYECKUX  TETEPOLMKIOBY»  CIIOCOOCTBYET
(GOPMHPOBAHHIO M PA3BUTHIO y OOYYAIOIIUXCS CICAYIONUX KOMIETCHIIMA W WHIUKATOPOB HX
JIOCTH>KECHUSA

3agaua Kon u HanmeHoBanue Koa u HaumeHnoBaHue HHAMKATOPA OcHoBanue

npogeccH OHAILHOI npodgeccuoHaNbHOMI JOCTHKEHHUA IIPO(eCcCHOHATBHO IC, ananu3
NeATeIbHOCTH KOMIETEHIIN U KOMIETEHIINH OnbITA)
HayuHo-ucciienoBarebCKuii T 3a1a4
Ocy1iecTBieHne MK-2. Cnocoben IK-2.1. CocraBnsier o0IIMi MIaH AHaJ3 ONbITa,
Hay4HO- IUTAHUPOBATh Pa0OTy | MCCIICIOBaHUS U JCTAIbHBIC IIJIAaHbI Ic:
HCCIICIOBATEIBCKONH | M BHIOUPAThH OTIEIbHBIX CTaJIHH. 40.010
EATETBHOCTH 10 aJleKBaTHBIE METOJIBI IIK-2.2. BeiOupaeT 3KCcrepuMeHTaIbHbIC 40.011
PEIICHUIO pelIeHUs HayIHO- U PaCYETHO-TEOPETUYECKUE METOIbI
(yHIAMEHTAJIBHBIX U | UCCIICAOBATEIbCKUX pelIeHus TIOCTABICHHON 3a/1au1 UCXOIs
NMPUKIAIHBIX 3a/1a4 | 3a7a4 B BRIOpaHHOM 13 UMEIOIINXCS MaTePHAIbHBIX U
XUMHUYECKOM 00J1acTH XUMUH, BPEMEHHBIX PECYPCOB.
HAIPABJICHHOCTH B XUMUYECKOU IK-2.3. [IpoBomUT UCHBITAHUS
cocTaBe HAyYHOI'O TEXHOJIOTUHU WU WHHOBAIIMOHHOM MPOIYKIIHH.
KOJIJIEKTHBA CMEXHBIX C XUMHUEH
HayKax
OcyliecTBiaeHHE MK-3. Cnocoben MK-3.1. Vcnonp3yer pyHaaMeHTaAbHbBIC | AHAJIM3 OMbBITA,
Hay4JHO- HCIIONB30BaTh 3aKOHBI XUMHYECKOW HAYKH JIJIs IcC:
HCCIIE0BATENbCKON | (pyHIaMeHTalIbHbIC pa3pabOTKK HOBBIX METOIOB M METOIUK 40.010
JIeATeIbHOCTH T10 3aKOHbI XUMHH U AHAJIN3a BELIECTB U MAaTEPUAJIOB, a TAKKE 40.011
pelIeHuto BIIAJICTh TEOpUEH U JUTS PELIeHHs] HAyIHO-HCCIIeI0BATEIBCKIX

(hyHIIaMEHTaTbHBIX
MPHUKIAHBIX 32134
XHUMHYCCKOM
HaIPaBJICHHOCTH B
COCTaBE HAYYHOTO
KOJIJIEKTHBA

HaBBIKaMHU
MIPaKTHYECKOH pabOThI
JUTS PEelIeHHs] HAy9IHO-
HCCIIEIOBATENHCKIX
3a/1ad c
HCIIONTb30BaHUEM
COBPEMEHHBIX
puOOpPOB U
KOMIIBIOTEPHBIX
TEXHOJIOTUH.

3aJ1a4 B 00JIaCTH OPTraHNYIEeCKOW XHUMHUU H
CMEXHBIX C XUMHEH HayKax.

IIK-3.2. YMeeT HaXOINTh,
(hopMyIUpoOBaTh U pelaTh CTAaHIAPTHEIC
3aJlaud B HAYYHO-HCCIIENOBATENbCKOMN
NEeATEIHPHOCTH B BRIOPAHHOH 0071aCTH
XUMHH C UCTIONTb30BAHUEM COBPEMEHHBIX
npUOOPOB U KOMITHIOTEPHBIX TEXHOIOTHH.
IIK-3.3. Biiazieer Teopuieil 1 HaBBIKAMH
MPAKTUYIECKON pabOThI YIS PEIICHHUs
(yHIaMEHTaTbHBIX U MPHUKIATHBIX
HAYYHO-UCCIIEIOBATENLCKUX 3a]1a4.

B PE3YyIbTATC OCBOCHUC NUCHUIUIMHBI CTYACHT JOJIZKCH:

3HATH:

- COBPEMCHHBLIC PACUCTHO-TCOPECTUICCKHUEC METOAbI XUMUHN JJI1 PCILICHU A HpO(l)eCCI/IOHaHI)HI)IX 3aaa4,

- q)YHI[aMCHTaJ'ILHLIQ 3aKOHBI XHMHYECKOM HAayKU Ui pa3pa60TKH HOBBIX METOJOB M MCTOJHK aHaJinu3a
BCHICCTB U MATCPHUAJIOB, a TAKKE AJI PCIICHUSA HAYYHO-HUCCICAOBATCIBCKUX 3a/la4 B obnactu OpFaHH‘IeCKOfI
XHMHUH B CMEXKHBIX C XUMHUEH HayKax.

YMmerh:

- COCTaBJISICT O6HII/II‘;I IIJTaH UCCIICAOBAHUA U JCTAJIBHBIC I1JIaHbI OTACIBHBIX CTaI[PIﬁ;
- HAXOOUTBh, (bOpMy.l'II/IpOBaTL U pCllaTh CTAHAAPTHLIC 3a/1a4U B Hay‘{HO-HCCHC,HOBaTeHLCKOﬁ JACATCIbHOCTH B
BBI6paHHOI>i 00J1aCTH XUMHH C UCIIOIL30BaHUEM COBPCMCHHBIX HpI/I60pOB 1 KOMIIBIOTCPHBIX TEXHOJIOT U




Biaanern:
- 3KCHepI/IMeHTaJIbeIMI/I nu pvaeTHO -TeOpeTI/I‘-IeCKI/IMI/I METOJaMHnu peH_ICHI/ISI HOCTaBHeHHOﬁ 3aJa4uu
HCXOJS U3 UMEIOIIHNXCSI MaTEPUAIbHBIX U BPEMEHHBIX PECYPCOB

[Ipu mpoBeneHnn y4eOHBIX 3aHATUN OOECHEUMBACTCS Pa3BUTHE Yy OOYYAIOIIUXCS HABBIKOB
KOMaH/JHOU padOoThl, MEKJIMYHOCTHON KOMMYHUKALIUU, IPUHATHUS PELLIEHUM, TUAEPCKUX KAUECTB.

Hcnonp3yercs npoBeAeHUE UHTEPAKTUBHBIX JIEKIIUM, IPYIIIIOBBIX JUCKYCCUM, MaTepHalbl Ha
OCHOBE PE3yJIbTAaTOB HAYYHBIX MCCIICIOBAHUI, B TOM YHCJIE C yYETOM PErHOHAIBHBIX 0COOEHHOCTEH
po(hecCHOHATFHON AEATEIBHOCTH BBIITYCKHUKOB M TIOTPEOHOCTEN pabOTOIaTeIeH.



4, Coz[epmalme Hu y‘leﬁHO-MeTOI[I/I'leCKaﬂ KapTa JUCHUIIJINHBI

Homep HaumenoBanue TeM“(BOHPOCOB), 3anaTus CaMoCTOSITE/ILHAS PAGOTA CTY/IEHTOB KosmugecTBo
wenen H3y4aeMbIX N0 JAHHOH JUCUMIJIHHE DopmbI 0a10B JIurepar
" Jlekn | IDpax KOHTPOJISt . ypa
Coaep:xkanue Yacol min max
1 Beenenue B XAUMUIO 4 4 Paznmuunrsie THIIBI reTepPOaTOMOB: 16 [Ipesenta 10 1-5
TeTePOIMKITHYSCKUX reTepoaTOMbl IMUPPOTHHOTO, TUPHIAHOBOTO MU Ha
COCIMHEHU M. OcHOBBI U OOpEenMHOBOIO TUIIOB; YCIOBHOCTb JTOMU OCHOBE
HOMEHKJIATypbl knaccudukanuu. CXOACTBO € pa3inune COBpEMEH
TeTePOIMKITHYSCKUAX apOMaTHICCKHIX Kap0o- " HBIX
COCITUHEHUIA. TeTePOIMKITMIECKUX coenHeHn. Kpurepun MYJIBTUM
aApPOMAaTUIHOCTH; OTHOCHUTEIBHOCTh TIOHSATHS STMHBIX
aApPOMAaTHIHOCTH. CPEICTB
2 | IlaTnuneHHble TETEPOLUKIIBI C 4 4 ben3annenupoBaHHbie Tpon3BoAHbIe Gypana | 16 | Cemunap 10 1-5
OJIHUM T€T€POaTOMOM. benzannenupoBaHHbIE MIPOU3BOIHBIE B
THo(ena JTNAJIOTOB
oM
pexXHnMe
3 KonnencupoBanusie 4 4 [IaTU4wIeHHbIE TETEPOIUKIIbI, COJAEpIKaIIue 12 [Ipesenta 14 1-5
MATUYICHHBIE TeTEPOIMKIIBI C y3710BOH  aToM  a30oTa.  VIHIOIW3UHBL. MU Ha
OJIHUM reTepoaToMOM. A3OUHJOIN3NHBL. OCHOBE
[IaTu4ieHHbIe TEeTEPOLMKIIBI C COBpeMeH
JBYMsI T€TEPOATOMAMH. HBIX
MYJIBTUM
e IUIHBIX
CPEICTB,
pedepar
4 | lllecTuuneHHbIE TETEPOLUKIIBI 4 4 [IupunnHoBEIE aJbJIETUIbI, ketonsl, | 10 | CemuHap 10 1-5
C OJTHUM TreTepOaTOMOM. KapOOHOBBIE KHUCIOTHI W ux d¢upsl. N- B
OKCHJIBI MUpUITHA. DnektpodunbHOe JTNAJIOTOB
MPUCOCTNHECHHE u 3aMelleHue. oM
HyxkneodunsHoe PUCOEANHEHUE u peXHMe




3aMCIICHUC.

KonnencupoBanHbie Tunnunele  koMOuHanuu  peareHToB 1| 16 | Cemunap 14 1-5
TeTEePOIIUKITBI c OJTHIM HanOoJiee paclpoOCTPaHEHHBIE MEXaHU3MBI B
reTepoOaTOMOM. UKI000pa30BaHuUs TeTePOIUKITHYECKIX JIaJIOTOB
COCAVHEHUM. IIpupoHbie u oM
(U3UOJIOTHYECKH AaKTHBHBIE MPOU3BOJHBIC pexxume
nupuanHa (ButamuH B6, Burammn PP,
HUKOTHUH, JIOOEIWH), XWHOJHMHA (XWUHUH,
[IMHXOHWH, aHTUOMOTHKU HA OCHOBE 6-hTOp-
4-XxHOOH-3-KapOOHOBOW ~ KHCIIOTBI) |
W30XMHOJMHA (MOpPQHUH, KOJEWH, T'epOUH,
nanaBepuH, TyOokypapuH). IIpakTtuyeckoe
MpUMEHEHHE MMPHUINHA, XHHOJIWHA M MX
pou3BOAHBIX. COHM XUHOIM3UHHS
lecTruneHHble TETEPOLUKIIBI Knaccudukarus peakmuii | 16 | CemunHap 14 1-5
C IByMsI aTOMaMH a30Ta. nukIonpucoequuenus:  [2+1]-, [3+2]- w B
[4+2]-uuknonpucoeuueHne;  0COOEHHOCTH JIAATIOTOB
UKJIOTIPUCOETUHEHUSI. oM
pexume,
pedepar
businepHpie  reTepolMKIBI  C [TeperpynnupoBku.  Ilpumepsr  cuaTe3oB | 14 | IIpesenta 14 1-5
HECKOJIbKUMHU aTOMaMH a30Ta. HEKOTOPBIX BaYKHBIX MIPOM3BOTHBIX MU Ha
Hyxnennoseie KHCJIOTBI, NUPUIHA. OCHOBE
HYKJICO3U/IbI, HYKJICOTH/IbI. COBpeMeH
HBIX
MYJIBTUM
e UIHBIX
CpPE/CTB,
pedepar
I'erepouykibl B 1eHCTBUY. XUHOMM3UHKUEBbIE colMu U pojacTBeHHble | 16 | CemuHap 14 1-5
COEJIMHEHUS. B
[Tupponu3uHbl U POJCTBEHHBIE CHUCTEMBI. JIMaJIOTOB
ITukna3uHel. oM

M30xXuHONMHUEBEIE CcoJim )41 Apyruc

pexXHUMe




IMPOU3BOJHBIC U30XHWHOJIMHA.

UTOoro

32

32

116

100




6. O0pa3oBaTe/bHbIE TEXHOJIOTHH

Tpaouyuonnsie nekyuu u npaxmuyeckue (CeMuHapcKue) 3anHAamus ¢ UCIoIb30BaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOTMH. Jleknuu C HCIoIb30BaHMEM MYJIbTUMEAUMHBIX
Mpe3eHTalui, JieKuuu-0ecenpl,  JIEKIUU-TUAIOTH,  3BPUCTUYECKHE  JIEKIMM,  JIEKIHH-
BU3YaJIM3aIMH, TPAKTUYECKUE 3aHATHUS, CAMOCTOSTENbHass padoTa CTYIACHTOB, KOMITBIOTEPHOE
TECTUPOBAHUE.

Jekyusa-ouanoz — coaepxaHue MoJaeTCs Yepe3 CEpUI0 BOIPOCOB, HA KOTOPbIE CTYACHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIMH.

Pechepam — nvicbMeHHBIN AOKJIA/ WIH BBICTYIUIEHUE 10 ONPEIEIEHHON TEME, B KOTOPOM
cobpana nHdopmaIs U3 0JJHOTO WM HECKOJIHKUX HCTOUYHUKOB.

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbBTHUMEIUWHBIX CpPEICTB - CaMbId
3¢ deKkTUBHBIA crnoco0 JOHECeHUs BaXHOM HMHGOpPMALMK NpPU MYyOJUYHBIX BBICTYIUICHUSX.
Crnaiin-npe3eHTalluM € HCIOJIb30BAHMEM MYJIbTUMEIUNHHOTO O000PYAOBAHMS IO3BOJISIOT
3¢(GEeKTUBHO M HAIJISIAHO NPEJICTaBUTh COJEPKAaHUE H3y4aeMOIo Marepuala, BBIIEIUTb U
MIPOUJUTIOCTPUPOBATh COOOIIEHHE, KOTOPOE HECET MOYYUTEIbHYI0 HH(POpMAIUIO, MOKa3aTh €e
KIIIOYEBBIE COJIepKaTelbHble MyHKTHI. VCrosib30BaHWE MHTEPAKTUBHBIX 3JIEMEHTOB IO3BOJISIET
ycuIUTh 3G(GEKTUBHOCTh MYOJUYHBIX BBICTYIUICHUH, SIBISIFOIIUXCS YaCThIO MPO(eCcCHOHATBHOM
NeSITeIbHOCTH MPEIoIaBaTesl.

Onnaiin-cemunap — pa3HOBUAHOCTh BeO-KOH(EpEHIUHU, MPOBEICHHE OHJAaH-BCTped
WY Tpe3eHTanuid dyepe3 MHTepHET B pexuUMe peaibHOTO BpeMeHM. Kakaplii U3 y4aCTHHKOB
HaXOJUTCSl y CBOETr0 KOMIIBIOTEpa (CpEACTBa CBS3M), a CBSI3b MEKIY HUMH MOJJIEPKUBAECTCA
yepe3 MHTepHET MOCPEACTBOM 3arpy:KaeMoro HMpUIIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIBIOTEpE
Kaxxoro yadactauka (Zoom, Meet, Skype u ap.).

Buoeokongepenyua — ceanc BuneokoHpepenicBszu (BKC) — »sto TexHomorus
MHTEPaKTUBHOIO B3aUMOJEHCTBUA ABYX M 00Jiee y4aCTHUKOB 00pa30BaTEIbHOIO Ipolecca s
oOMeHa nHpopmanueil B pealbHOM PeXUME BPEMEHH.

Hcnonw3ytoTcsi ~ MHTEpakTHBHBIE  METOAbI ~ OOy4eHUs:  CUTYyallUOHHBbIE  3ajauM,
HCCIIEIOBAaTENIbCKUN MeTOJ] OOy4deHHMs, [eJOBble WIpPbl, MOATOTOBKA W IyOJMYHAas 3alluTa
pedepaTos.

Texnonocua 31eKmponH020 00yyenua (peanu3yercss MpU IOMOIIM 3IEKTPOHHOU
uHpopmannoHHo-00pazoBatenbHoi cpeasl (DMOC) COI'Y npu ucnons3oBanuu pecypcoB ObC,
IIPU [IPOBEEHUHN aBTOMATU3UPOBAHHOIO KOMIIBIOTEPHOTO TECTUPOBAHUSA U T. ]1.).

HCHOJ’ILSYIOTCS[ TCXHOJIOI'H C HpI/IMeHeHI/ICM JAUCTAHIOUOHHOI'O 06y‘IeHI/I}I Ha rmaT(bopMe
«Moodle» http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Bzl yueOHOI paboOThl MOTYT MPOBOJIUTHCS AMCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMAaTHUBHBIX aKTOB.

- B mensx peamuzanuu  MHIUMBUAYaJIbHOIO IMOJAXOAAa K OOYYEHHUIO CTYJICHTOB,
OCYILIECTBISIOMIMX Y4eOHBI Mpolecc MO HHIAMBUIYalbHOM TPaeKTOpPUHM B  PaMKax
UHAMBUIYAIILHOTO pabodvero IUlaHa, U3ydeHHEe JaHHOM AUCIUIIIIMHBI MOXET OCYILECTBIISATHCS
yepe3 WHIUBHIyalbHbIE KOHCYJIbTAllMM MpEnojaBaTelsi OYHO, B 4Yachl KOHCYJIbTAlUH, IO
JNMEKTPOHHOW To4YTe, a Takke ¢ wucnoib3oBanueM Cisco Webex Meetings, mmardopmsr
JIMCTAaHIIMOHHOTO 0o0ydeHus: Moodle, nuunblii kabuHeT cryneHTta Ha oprtaine COI'Y, npyrux
anementoB DUOC COI'Y.
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7. YueOHO-MeTOANMYECKOe o0ecriedeHre CaMOCTOATEIbHOI padoThl

CamocrosTenpHas paboTa 00ydarONUXCsl SIBJISCTCS OJHUM W3 BUIOB YUCOHBIX 3aHSATHH.
CamocTrosTenpHas padoTa MPOBOJUTCS C LETBIO:

— CHCTEMAaTH3allu{ U 3aKPETUICHHS MOJyYEHHBIX TEOPETUUECKUX 3HAHUN U TPAKTUYECKUX
YMEHHH 00yJaroIInUXCs CTYIACHTOB;

— yriIyOJIeHUS ¥ paCIIMPEHUSI TCOPSTHUSCKUX 3HAHMIA,

— (hopMupoBaHUs yMEHUH HUCIOJIL30BAaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CTICIMAIIBHYIO JTUTEPATYPY;

- (OpMHUPOBAHUS CAMOCTOSITEILHOCTA MBITIUICHHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alluu;

— pa3BUTHS UCCIIEIOBATEILCKUX YMEHHI.

CamocTtosarenbHas pabota OOy4yaroUIUXcs OCYIIECTBIISIETCS Ha MPOTSHKEHUM W3Y4EHUS
BCeW MMCIHUIUIMHBI B COOTBETCTBHUU C YTBEP)KJICHHOW B Y4EOHOM IUIaHE TPYAOEMKOCTBIO H
COCTOMT WU3:

- paboTHI CTYJCHTOB C JICKIIMOHHBIMHU MaTepHallaMU, IOUCKA U aHAJIU3a JINTEPaTyphl U
ANIEKTPOHHBIX UCTOUYHUKOB MH(POPMAIINH TI0 33JaHHON TEME;

- BBITIOJTHEHUS 3a/IaHUM JIJIs1 caMocTosATensHOM pabotsl B DMMOC COI'Y;

- U3YYCHUS] TEOPETUIECKOTO, MMPABOBOTO U CTATUCTUYECKOTO MaTepuasa Jisl OArOTOBKU
K MMPAKTUICCKUM 3aHATHUSIM;

- TIOJITOTOBKH K DK3aMEHY.

[Ipy w3ydeHum mAaHHOW JUCHMIUIMHBI TIPEIycCMOTpeHa 3amurta pedepara. Bce
METOIMYCCKHE MaTEepHabl TIPEICTABIICHBI B cUCTEME AUCTaHIIMOHHOTO 00y4denus COI'Y.

MeToanuyeckne peKOMeH AN 110 HANTUCAHUIO pedepaToB

Pedepar — mnmcemMeHnHas paboTa 1O OMPENCICHHOW HAy4YHOW MpobiieMe, KpaTKoe
W3JIOKEHUE COJIepKaHUsl HAydYHOTO TpyJa WM HaydHOUW mpoOsieMbl. OH SBIs€TCS JEHCTBEHHON
(dhopMOI CaMOCTOSITENILHOTO HCCIIEOBaHUS HAyYHBIX MPOOJEM Ha OCHOBE U3YyYEHHUS! TEKCTOB,
CHElHAIbHOM JIUTepaTyphl, a TaKXKe Ha OCHOBE JIMYHBIX HAOMIOACHUN, HUCCIEIOBaHUA U
MIPaKTUYECKOro ombiTa. Pedepar momoraer BpipabOTaTh HABBIKU U MPUEMBI CAMOCTOSTEIHHOTO
HAyYyHOTO I[IOMCKAa, TPAaMOTHOTO U JIOTHYECKOIO W3JIOKEHUS H30paHHOM mpobieMbl |
CHOCOOCTBYET MPUOOIIEHUIO CTYACHTOB K HAYYHOH AEATEeIbHOCTH.

[TocnenoBarenbHOCTH PabOTHI:

1. BeiOop Temsbl uccnenoBanus. Tema pedeparta BbIOMPAETCsS CTYIEHTOM Ha OCHOBE €ro
Hay4yHOTO MHTepeca. TakyKe MOMOIIb B BEIOOPE TEMbI MOKET OKa3aTh MPEro1aBaTeb.

2. IlnanupoBaHue wuccleoBaHUd. BxiodaeT cocTaBieHHE KaJICHIAPHOTO IIJIaHa
HAyYyHOTO UCCIIEIOBaHUS W IUIaHa mpeanoiaraemoro pedepara. Kanennmapueiii mian
UCCIIEIOBAHUS BKIIOYAET CJEAYIOIIME JJIEMEHThI: BbIOOp W (GOpMyIUpOBaHHUE MPOOIIEMBI,
pa3paboTKka IJlaHa MCCIENIOBAaHUS U MPEIBApUTENLHOTO IUIaHa pedepara; cOOp U U3ydeHHE
HCXOJHOTO MaTepHualia, MOUCK JIMTEpaTyphl, aHadu3 COOpaHHOrO MarepHuala, TeopeTHuYecKas
pazpaboTka mpoONeMbl; COOOIIeHHe O TpeABapUTEIbHBIX pe3ylbTaTax HCCIeIOBAHMUS,
muTepaTypHoe o(opMIIeHUE HCCIeA0BaTEIbCKOM MPoOIeMbl; 00CyKIeHHe padoThl (Ha ceMUHape
U T.IL).

[Tnan pedepara xapakTepusyer ero cojepxaHue U CTpykTypy. OH MOJDKEH BKIIOYATH B
cebs: BBeleHHE, T/e OOOCHOBBIBAETCS AaKTYallbHOCTb MPOOJIEMBI, CTaBATCSA IENb WU 3aJadd
WCCIIEIOBAHUS; OCHOBHAsg 4YacTh, B KOTOPOW pAacCKpBIBAeTCS COJAEp)KaHHWE MPOOIEMBI,
3aKIIIOUEHUE, TJIe 0000MIAr0TCs BBIBOBI IO TEME M JAIOTCS MPAKTUYECKUE PEKOMEHIAITHH.

3. [louck u u3ydeHue aurepaTypsl. [[1s1 BEIIBIEHUS HEOOXOAUMOM JTUTEpaTyphl CleAyeT
oOpatuthcst B OMONMMOTEKY WM K mpenojaBarento. [lomoOpaHHylo IuTepartypy cileayeT
3adukcuposats cormacHo 'OCT no 6ubnunorpadguueckomMy ONrMcaHUIo MPOU3BEICHUHN TIeUaTH.
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Jiis pa3paboTku pedepara TOCTATOYHO U3YYCHUE 4-5 BOKHEUIIUX cTaTel 1Mo M30paHHOI
npobneme. Ilpu wu3ydyeHMH JUTEpaTyphl HEOOXOOMMO BBHIOMpAaTh MaTepuans, HE TOJIBKO
MOITBEPKAAIOIIHIA TTO3UIIMIO aBTOpa pedepara, HO U MaTepHall sl IOJIEMHUKH.

4. Ob6paboTtka Mmarepmana. [Ipu o0paboTke TOTYYEHHOIO MaTepHalia aBTOp JOJDKEH:
CHCTEMaTH3UPOBATh €ro MO pa3JiesiaM; BBIIBUHYTh U 0O0CHOBATh CBOW T'HIIOTE3BI; OTPEACIUTH
CBOIO TO3UIIMIO, TOUKY 3pEHHS 10 paccMaTpruBaeMoi mpodieMe; yTOYHHTh 00BEM H COJIEpKAHHE
MOHATHH, KOTOPBIMH IPUXOAMTCS ONEPUPOBATH MPH pa3paboTKe TeMbI, CHOPMYIHPOBATH
OTpENeNIeHUs] M OCHOBHBIC BBIBOJBI, XapPaKTEPU3YIONIUE PE3yIbTAaThl  HCCIECIOBAHMS,
OKOHYATEeJIBHO YTOYHHTH CTPYKTYpY pedepara.

5. Odopmnenne pedepara. Ilpu odopmiennn  pedepata  peKOMEHAYETCS
PUICPKUBATHCS CIEAyONMX MpaBuia: Crenyer mucaTh JIMIIb TO, Y€M aBTOP XOYET BBIPA3UThH
CYIIHOCTh TIpoOJIieMBbl, ee JoTuKy; [lucatb cTporo mocienoBaTeiabHO, JIOTHYHO, AOKa3aTeIbHO
(mo cxeme: Te3uc — o60cHOBaHUE — BbIBON); [TucaTh sipko, 0Opa3HO, )KUBO, HE TOJBKO BCKpPbIBas
UCTHHY, HO W OTpaXkas CBOIO TIO3WIMIO, MPOTAraHAMpys MOJyYeHHbIE pe3yibTarsl; [lucarsb
OCMBICTICHHO, COOJIfo[jasi TpaBHja TpaMMaTHK{, HE 3JI0yNnoTpeOnss HaykooOpa3HBIMH
BBIPOKCHUSMHU.

Pedepar BbImONHSETCS B COOTBETCTBUM C TPEOOBAHUSMU CTAaHAAPTOB, pa3pabOTaHHBIX
JUIsl JTaHHOTO BHJA JOKyMEHTOB. Pabora pgomkHa OBITH BBITIOJIHEHa Ha Oeioii Oymare
craggaptHoro jucta A4. Tekct nomkeH OBITH OTHEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM
penakrope Microsoft Word u oTBedats cieayromuM TpeOOBaHUAM: MapaMeTphl MOJe CTpaHMUIl
JOJDKHBI OBITH B TIpe/ieNiaXx: BepxHee W HmkHee — 1o 20 mm, mpaBoe — 10 mm, neBoe — 30 mm,
mpudt — Times New Roman , pasmep mpudra — 14, MeKCTpOUHBIM HHTEPBAJI — MOJIYTOPHBIH.
JleHTa mpuHTEpa — TOJNILKO 4€pHOrO mBera. Hymeparus ctpanHun B pedepare I0DKHA OBITh
CKBO3HOM, HaUMHAas ¢ TPeThel cTpaHuIbl. HoMep mpoctaBiseTcss apabcKkuMu mudpamMu BBEPXY
Ka)XJ0M CTpaHUILIbI CITpaBa.

[Ipu uznoxeHnu mMaTeprana HeOOX0IMMO MPUAEPKUBATHCS MPUHATOTO IIJIaHA.

bubmuorpadudeckuii CIUCOK COCTaBISIETCS Ha OCHOBE HCTOYHHKOB, KOTOPBIC OBLIH
MIPOCMOTPEHBI M M3YYEHBbI CTYJEHTOM IMpU HamucaHuu pedepata. JlaHHBIN CIUCOK OTpakaer
CaMOCTOSITENIbHYIO TBOPUYECKYI0 pabOTy CTYAEHTa, YTO MO3BOJSET CYAUTh O CTENEHU €ro
MOATOTOBKM M YINIyOJIeHMHM B BbIOpaHHYIO TeMaTHKy. Bcs wHcmonb3oBaHHAsl JUTEpaTypa
pa3MeniaeTcs B CIEIYIONIEM MOPSIKE: 3aKOHOIATeNbHbIE aKThl, TOCTAHOBJICHUS, HOPMAaTUBHBIC
JOKYMEHTBI; BCSl yueOHas JuTepaTypa B ajipaBUTHOM MOPSIZIKE, 3aTEM CPEJICTBA MEPHOINIECKON
nevyaty B ajpaBUTHOM IMOPSJIKE; UCTOYHUKHU U3 ceTh MHTepHeT.

MeTtoanyeckne peKOMEHIAUM 110 CO3AAHUI0 MYJIbTUMEIUHHON MpPe3eHTAIUMN

Crpykrypa u coiepXaHMe IPE3CHTAllMH — 3TO JMYHOE TBOpYECTBO aBTopa. [lonesHo
UCIOJIb30BATh I1a0JOHBI 0(OPMIIEHHS JUIsSl OJTOTOBKH KOMIIBIOTEPHOH Mpe3eHTaLuu.

Cnaiinpl xenaTeapHO HE MEpEerpykaTb TEKCTOM, JIydlle Pa3MECTUTb KOPOTKHE TE3MCHI.
Ha cnaiizax HeoO0X0IUMO JI€MOHCTpUpPOBaTh HeOOJbIINE (hparMeHThl TEKCTa JOCTYIHbIE VIS
YTeHUsl Ha paccTosiHuM; 2-3 dotorpaduu win pucynka. Hanbonee BaxkHBI MaTepuan Jiyyiie
BBIJICJIUTD.

Tabnuup! ¢ nM(POBBIMU JaHHBIMU IJIOXO BOCHPUHUMAIOTCS CO CAi/IoB, B 3TOM Cily4yae
1upoBoOi MaTepual, o BO3MOKHOCTH, JTydllle IPEJCTaBUTh B BUJIE TPAQUKOB U THarpaMM.

He cnenyer nznuinne yBiekarbes MyabTUMEIUHHBIMY dhdexTamu anumaud. Oco6eHHO
He)XeJaTenbHbl Takue 3((eKThl Kak BbUIET, BpallleHHe, BOJIHA, TOOYKBEHHOE MOSBICHHUE TEKCTa
u T.4. OntumaneHas HacTpoilka 3(QexkToB aHMMaluu — MOSBICHHE, B IEPBYIO OYepellb,
3aroJjioBKa ciaija, a 3aTeM — TeKcTa 1o ab3amaM. IIpu 3TOM eciu HEeCKOJIBKO Cai/IoB UMEIOT
OJIMHAKOBOE HA3BAHME, TO 3ar0JIOBOK CJIAai1a JOJDKEH MTOCTOSIHHO OCTaBaThCs HA DKpaHe.

UroObl 00ecneuuTh XOPOUIYI0 YUTAEMOCTh MpPEe3eHTallMd HEeoOXOJUMO MOJ00paTh
TEeMHBIH 11BET ()OHA U CBETIIbIH 1BeT mpudTa. Hemp3s Takke BEIOMpPaTh POH, KOTOPBINA COIAEPKUT
AKTUBHBIN PUCYHOK.
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XenarenbHO NOATOTOBUTH K KaXJAOMY ClIaiily 3aMETKHU IO J0KJIaay. 3aTeM pacledararb
UX ¥ UCIHOJIb30BaTh IPU IOJAIOTOBKE MM Ha caMoM mpe3eHTaunu. MOXKHO pacredararb
HEKOTOPBIE KJIIOUEBBIE CIIaii/Ibl B KAUECTBE Pa3gaTOYHOIO MaTepuaa.

HeoOxomumo 00s3arenbHO coOMr0naTh €IUHBIN CTHIIb O(GOPMIICHHS MpPE3CHTAllMUd M
00paTuTh BHUMAHHUE HA CTUJIMCTHYECKYIO IPAaMOTHOCTb.

Crnenyer nmpoHyMepoBaTh Claiifbl. DTO MO3BOJIUT OBICTPO 00paIIaThCs K KOHKPETHOMY
claiiy B cirydae HEOOXOAUMOCTH.

Pexomenanuy 1o CoAEp:KaHUIO U CTPYKTYpPE CIAaWI0B MYJbTUMEIUWHON NPE3CHTALMN:

1-# cnaiin (TUTYIBHBIN), HA OHE KOTOPOTO CTYACHT MPEJCTaBIsAET TeMmy npoekra, DO
1 HAyYHOTO PYKOBOJUTEIIS.

2-1 cnaiig. Brirodaer B ce0s 00bEKT, IPEAMET U TMIOTE3Y UCCIEIOBAHUS.

3-i1 cmaitn. ComepXuT 1elb M 3aJadu uccienoBanus. llens mpoekrta MopKHA OBITh
HamucaHa Ha 3KpaHe KpYMHbIM HIPpUQPTOM. 371ECh )K€, €CIIH MO3BOJISET MECTO, MOKHO HalMcaTh U
3a/aud. 3a/1a4i MOTYT ObITh IIPEJCTABIICHBI U Ha CIEAYIOUIEM ClIaie.

4-i1 - cnaiia. ColepXUT CTPYKTYpYy pabOThl, KOTOPYIO MOKHO NPEA0CTaBUTh, HAIIPUMED,
B BHJIe Tpadu4ecKuX OJIOKOB CO CTpPENIKaMU. A TaKkKe — EePEUUCIIeHNe TPUMEHSIEMbIX METOJIOB U
METO/IUK.

5-i1 - cnann. IlpencraBnsiercst cofepKaHUe U TEOPETHYECKas 3HAYUMOCTh NpoekTa. CyTh
peraeMoit mpooaemMbl MOKET OBITh MPECTABICHA B BUJE CXEM, TaOJHIl, Juarpamm, rpa@ukos,
dbotorpadwuii, pparMmenToB GUIBMOB U T.M. Ha TeopeTndeckyio 4acTh Mpe/CTaBICHUS TTPOEKTa
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIaifIOB.

6-1i - ciaii. Bo3MOXXHOCTH MPUMEHEHUS pe3yabTaTOB pabOThI Ha pakTuke. Ha Ty Temy
TaKX€ JOJDKHO OBITH HECKOJIBKO CIIAMIOB.

7-1 cnaia. ['maBHbIE BBIBOJIBI, HTOTH, PE3YJIBTAThl IPOEKTA L1E1€CO00pa3HO IOMECTUTh Ha
oraenpHOM criaine. Ilpu 3ToM He cnenyer mepeducisaTh TO, YTO ObUIO CHIENaHO, a JIAKOHUYHO
U3JI0KUTh CyTh 3HAUUMOCTH MPOEKTA WU MOJIyYEHHBIX PE3yIbTaTOB UCCIEIOBAHUS.

[Tocnenuumii cnaiin. B koHen mpe3eHTauu KeJaTeabHO MOMECTUTh CJIaiil ¢ TEKCTOM
«Criacu60 3a BHUMaHHE ! ».

MeTtoauyeckue peKoMeHIAIUHU 110 UCIO0JIH30BAHUIO HH()POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI 00y4eHMsI

Jns u3ydeHust JICKIMOHHOTO MaTepualia NUCIUIIMHBI PUMEHSIOTCS ayJuOBU3yaJIbHbIE
(MyIBbTUMEIUIHBIE) TEXHOJOTHH, KOTOpPbIE HE OTPHUIAIOT TPAJAUIMOHHBIE, IPOBEPEHHBIC
BpEMEHEM METOJbl IpEernoJaBaHus, HO, MpPU OSTOM, OHU MOBBIIAIOT HAIJISIAHOCTD,
MH(POPMATUBHOCTh, ONEPATHBHOCTh B IOJade¢ HH(POPMALHMH, ITO3BOJIIOT IKOHOMHUTH BpeMs
3aHATUH.

Kaxxnoe cemuHapckoe 3aHsTHE HMMEET CBOIO 0CO0yi0 (opMy MpPOBEACHUS, CBOIO
METO/IOJIOTUYECKYIO cleunu(uKy, YTO IO3BOJSET pPa3BUBATh y CTYACHTOB pAa3IMYHBIE Kak
oOLIeKyIbTYpHBIE, TaK U TIpodeccruoHanbHble KoMmmeTeHIu. [loctaHoBKa mpobiemMsbl, pazoop
aKTyaJlbHbIX KOHKPETHBIX M TMIOTETUYECKUX CUTYaIlui, co3lanue arMochepsl quanora Mexmy
MpernojaBaTelieM W TPYNNOM TMO3BOJIIET padoTaTh HMHAMWBHIYATbHO M B MaNbIX TpYIIax,
KOJUIGKTUBHO OOCYXJaTh ONPEICICHHBI TeMaMu MaTepuan, a TakKe HWHUIMHPOBATh
CaMOCTOSITENIbHYIO paboTy cTyaeHTOB. [Ipy ocMBICIEHHH CONlep:KaHus BOTIPOCOB MPAKTHUECKUX
3aHSATUM Tpecienyercs 1elb CoOMoaaTh MPEEeMCTBEHHOCTh B NPOGECCHOHAIBHOM H B
TBOPUYECKOM Pa3BUTHUH CTYIAEHTOB.

KoHTpons camocrosiTensHOM pabOThl CTYIEHTOB NpU3BaH CAENaTh IMpolecc oOydeHUs
0oJee LEIOCTHBIM M OpraHuYHbIM. ETo 3amaya He ocTaBUTh 0e3 BHUMaHUS Jaxe, Ha TEPBBIA
B3IJI51/1, MAJIO3HAYUTEIIbHBIE BOIIPOCHI.

Bompockl u TeMBbl, OTBOJUMBICE Ha BBINOJIHEHHWE CAMOCTOSITENIEHON paboThl 10

JUCHUIIIIMHE, a TaAKXKC KpI/ITepI/II/I OLICHHUBAHUJA 110 Kaxcszy BI/II(y pa60TBI conepmaTc;I B pa3L[eJle
8 PTIJI.
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8. OneHoYHbBIE cpecTBA A5 TeKYLIero KOHTPOJIsl YCIeBaeMOCTH, py0eskHOii
aTTecTallii M POMEeKYTOYHOM aTTecTalliy 110 HTOraM OCBOCHMS TUCHUIIINHBI.

Pabouas mporpamma mpeaycMaTpuBaeT IPOBEACHUE JIEKIMOHHBIX M MNPAKTUYECKUX
3aHATUM, a TaKkKe CleIyllue BUIbl PadOT: CaMOCTOATEIbHYIO pPAa0OTy CTYIEHTOB IIO
MIOATOTOBKE YCTHBIX [JOKJIAJOB, HANMCAaHHUIO pedeparoB, MNOATOTOBKY IpE3eHTAlud U
00CYXJIEHHI 110 TeMaM TUCIHIUIMHEL - pab0Ty B aKTUBHOM M MHTEPAKTUBHOM (hopmax.

Buabl KOHTpOJISL.

Paboyas mporpammMa npearnosiaraeT TeKyIui 1 POMEKyTOUHBIA KOHTPOJIb 3HAHUH.

Tekywjuii KoHmponb — 5TO HENPEPBIBHO OCYIIECTBISIEMbII MOHUTOPUHI YPOBHS
YCBOEHMSI 3HAaHUM U (OPMUPOBAHNS YMEHUN U HABBIKOB B TEUEHUE CEMECTpa WM y4eOHOTO roja.
Texkymuii KOHTPOJIb 3HAHUM, YMEHUI M HABBIKOB CTYJEHTOB OCYLIECTBIISIETCA B XO/€ Y4E€OHBIX
(ayaMTOpHBIX) 3aHATUH, MNPOBOAMMBIX IO pacnucaHuio. PopMaMu TEKYIIEr0 KOHTPOJIS
BBICTYNAIOT ONPOCHl Ha CEMUHAPCKUX W MPAKTHMYECKUX 3aHATHUAX, a Takke KopoTkue (mo 15
MUH.) 33J[aHMsl, BBINIOJIHSEMbIE CTYIE€HTaMU B Hadajle JIEKIUH C IeJIbI0 MPOBEPKU HAIUYUS
3HaHUH, HEOOXOAUMBIX Ul YCBOCHHSI HOBOTO MarepHajia WM B KOHIIE JIEKIUU JJISl BBISICHEHUS
CTENIEHN YCBOECHMS M3JI0KEHHOTO MaTepuana.

PyOexHbIi1 KOHTPOJIb OCYILIECTBIISIETCS IO 00JIee UM MEHEE CaMOCTOSTEIbHBIM pa3ienaM
— y4eOHBIM MOJIYJSIM Kypca U NPOBOAMUTCA MO OKOHYAHUM H3YyYEHHUs MaTepuaia MOIYJsS B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOAMTCA C LENbI ONpeAeseHus
Ka4yecTBa YCBOCHMs MaTepHualia yueOHOTO MOAYJIS B LIEJIOM.

TeMbl 1 KpUTEPUH OLIEHUBAHUSI CAMOCTOSITEJIbHOM PadoThI

CamocTrosiTe/ibHOE H3yYeHHUe OTIeJIbHbIX TeM Kypca
«XuMHS apOMATHYECKUX TeTepOlHKJIOB

1. CuHTE3 TEeTepOIMKINYECKUX COCIUHECHHH. THIbI XUMHUYECKHX DPEaKIUW, MPUBOIAIINX K
(OPMUPOBAHHIO TETEPOIUKIMYECKHX COCAMHEHHH (PEaKlUu TeTePOLMKIN3AINN): PEaKIHUH
MUKIONPUCOCTMHCHUS,  AJICKTPOLUKIMYCCKHE  PEaKIUH. Knaccupukamust ~ peakuuit
mukonpucoequaenus:  [2+1]-, [3+2]- wu  [4+2]-umknonpucoemuHeHne;  0COOEHHOCTH
UKJIONPUCOCTUHCHUS. TUIMYHBIE KOMOMHAIIMU PEarcHTOB M HauOoJiee pPacnpOCTpaHEHHBIC
MEXaHU3MBbI IUKI000Pa30BaHUs FeTEPOIUKIMUECKUX COCTUHCHUH.

2. benzanHenupoBaHHBIC TPOU3BOAHBIC ¢ypaHa (OeH30dypaH, auOEH30(DYypaH): CTPOCHHE
MOJICKYJI, TIOJIyY€HHE, OCHOBHBIC HAIPABJICHUS PEAKIIMOHHOW CHOCOOHOCTH, CpaBHEHHUE
XUMUYECKON aKTHBHOCTH C HEAHHEIIMPOBAHHOMN CUCTEMOM.

3. benzanHenupoBaHHBIC MPOU3BOHBIE THO(MEHA (OeH30THO(EH, MUOESH30THO(MEH): CTpPOCHUE
MOJICKYJI, TIOJIyYCHHE, OCHOBHBIC HAIPABJICHUS PEAKIIMOHHOW CIIOCOOHOCTH, CpaBHEHUE
XMUMUYECKOH aKTUBHOCTM C HEAaHHEIMPOBAHHOW CHCTEMOMW; CpaBHCHHE THOHaTeHa C
TUMETHICYIb(GOKCHIOM. THOWHIOKCHIT M THOUH]IUTO.

4. TlaTuuneHHbIE TETEPOLMKIIBI, COJEp)KalMe y3JI0BOW aToM a3oTa. VHAOMH3UHBL
A30MHIONM3WHBL. XWHOJIW3WHUEBBIE COJMM U POJCTBEHHbIE coenuHeHus. [lupponu3uHbl U
POJICTBEHHBIE CUCTEMBI. L[UKIa3UHBI.

5. TupuanHOBBIE albIETHU]IBI, KETOHBI, KapOOHOBBIE KUCIOTHI M UX 3(upbl. UeTBepTHUHBIC
MUPHUANHUEBbIE CONMHM (BOCCTAHOBIIEHHWE U OKHUCIIEHUE, MPUCOECIWHEHUE METAITIOPraHUYECKUX
peareHToB, Jpyrue  peakluud  HYKICOPWIBHOTO  MPHUCOEAMHEHHUS,  HYKICO(PHIbHOE
MIPUCOCMHEHNE C TOCIEAYIONINM PACKPBITUEM IHKIIA, PEaKIUW MUKIW3AIHUA C yJacTHEeM Ol-
3amectuteneid, N-ae3alkunmpoBanue).

6. N-okcuapl mupuanHa. DIeKTpoduibHOE NpUCOeTUHEHHEe U 3amenieHue. HyxneodunbHOe
npucoequHeHne u 3amerienue. lleperpynmnupoBku. [Ipumepbl CHHTE30B HEKOTOPBIX Ba)KHBIX
MIPOU3BOIHBIX TUPUIUHA.
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7. V30xuHONMMH U ero npousBoAHble. CTpoeHUE MOJEKYIbl H30XMHOJMHA: TEOMETPUS U
MoJieKyJsipHass quarpamMMa. CrocoObl TMOJIydeHHsS HW30XMHOJIMHA W €ro  MPOU3BOIHBIX.
@dusnuecKkue CBOMCTBA. XUMHUECKHE CBOWMCTBA: PEAKUUU C IIEKTPOPUIBHBIMH peareHTaMH
(autpoBanue, cyinbupoBanue, ramoreHupoBanue, N-mpoToHupoBanHue, N-aNKWIMpPOBaHHE),
peaknuu ¢ HYKICOQWIBHBIMH  peareHtamud  (THIPOKCHJIMPOBAaHUE,  aMHHHPOBAHHE,
B3aUMOJICHICTBUE €  QJIKWUIMTHUEBBIMM  TPOU3BOJHBIMM M  peakTuBamMu [ 'punbspa),
B3aUMOJICHICTBUE C BOCCTAHOBHUTEISIMU M OKHUCIUTENIAMM, peakUUud B OOKOBOW LIEMH.
W30xuHONMHUEBBIE COJAM W JIpyrMe€ MNpOU3BOJAHBbIE HW30XUHOJIMHA.  [lpuponnbie u
(U3MOJIOTHYECKN aKTHBHBIE NPOU3BOAHBIC NMupuanHa (BuTamMuH BO6, Buramun PP, HukortuH,
n00eNnH), XWHOJIMHA (XWHUH, UUHXOHWH, AHTHOMOTHKH Ha OCHOBE 6-(TOp-4-XMHOIOH-3-
KapOOHOBOW KHCIIOTHI) M M30XWHOJMHA (MOpPGUH, KOJACHH, TE€POUH, TaraBeprH, TYOOKypapuH).
[IpakTyeckoe mMpUMEHEHWE MUPHAMHA, XUHOJIWHA U MX NPOU3BOAHBIX. CONM XWHOJIMU3UHHUSL.
CrpoeHue KaTHOHA XUHOJIM3MHMS: TEOMETpUS M MoJeKyJsipHass auarpamMma. CrnocoObl
noJiyueHust cojeil xuHonusuHus. KpaTkas XapakTepucThka QU3MYECKMX M XUMHUYECKUX
CBOMCTB.

HpI/IMeprle 3aJaHusl M0 AMCHUILINHE « XHUMHUSI APOMATHYECCKHUX IN'ETCPOUUKJIIOB)»

TecToBRIC BONIPOCKHI
1. YkaxuTte Ha3BaHue VISl NPUBEAEHHOI0 coenHeHns no HomeHnkiaarype HIOITAK

S

+Twuenan
Cumaeman
Tuenun
Tunpen
AzupuauH

2. YKaxuTe Ha3BaHUe JIJisl NPUBEIeHHOr0 coequHenns nmo Homenkaarype MFOITAK

1,3-nuokceT
1,3-muaszeTnavy
1,3-1uazonuany
+1,3-1uaser
1,3-1uazon

3. YKkakuTe Ha3BaHue /ISl IPUBEIeHHOr0 coeanHeHus: mo HomenkJjaarype HIOITAK

YE)

-nporu/m 1,2,4-tpuazun
+5-m3onponun-1,2,4-tpuazux
S-nponui-1,2,4-tpuazer
S-mponui-1,2,4-tpuazon
S-uzonponui-1,2,4-rpuasupus
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4. B coctaB noppupuHa BXOAUT
Tuoden

®ypan

H30kcaszon

+IIuppon

[Tupuann

5. B coctaB Butamuua C BXxogur
Tuoden

®ypan

H3oxkcazon

+urunpodypan

[Tupunna

6. CHHTe3 NUPPOJILHOrO KoJablia o MeToay Ilaans-Knoppa nporekaer nmo cxeme:

B COOEt R COOE
fff:”
)RR (g 8
R| N R:
Ry H
0 RNH
AT AN
| Rz RN R,
0 1
R
g% HH, AR
57 ALO,, 350-400°C N
I,
0 H,0 N
o _COOEt COOE
j eopn IMH,
+ L e J."' "I.l
N e
e N0 07 “ch, e B CH3

7. CuHTE3 MUPPOJHLHOTIO KoJIbIa o Merony KHoppa nporekaer mo cxeme:

] CODEt
R &D ICDDEt
+ L —
o R, N 'R.
+ Ry MHg 0" R, 'H
0 EMH
2
AN LN
| R R, N R.
0 |
R
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0%,

57 ALO,, 350-400°C H
PR

0 H,0 N
H

Cl ;,,CDDEt COOEt

j eonn IMH,

+ L —_— J."' "I.l
N o

8. CuHTEe3 NUPPOJIBLHOro KoJIb1a Mo MeToay ['aHuya mpoTekaeT mo cxeme:

R COOE
R0 _COOE
* —  J
e .
RY MH, 07 R, R R
o RNH
; N /ﬂ\
| Rz R, N7 R,
0 |
:
R HH, -
s7 ALO, 350-400°C N
Fy M
0 H,0 N
H
Cl  COOEt COOE
eoga MH,
+ L R J."' "l.l
N e
H.e” Yo 07 CH, e N CH3
+

9. Cunre3 ¢ypanoBoro kojbua no merony [aans-Knoppa nporekxaer mo cxeme:
] K
2

| Ry garanmzaTop H' mwin PO, R Ra
" || Dat
N R, O R 07 R,
INH,
g% i
I i o
v Th,
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H,0
=2 [

= o
CHO
H——0OH 12%, HCl 3
HO H = ffl:l
H——0OH 'H:;O 0
CH,OH H
|
0 l
e |
- + J\/\CHE OHpPHIHE CHs
v i
co 9 A e 0

10. Cunre3 ¢pypanoBoro koJibua no meroay ®eiicra-benapu nporekaer nmo cxeme:

0 R,
| p. Karammsarop H' wmm PO, R4 Rz
3
R I ~ 4
R, O

R~ 0O R
[V —= [\

M s, 0
H,
Ho
R i E
5 B 0
CHO
H——0OH  12%, HCl 7y
HO H = 0
H——CH “H,0 0
CH,OH H
|
0 0
o |
= + /(\CHS IH{ HTHH CHy
/ fo
cr O A O 0

+

11. B npombinieHHocTH pypdhypoa noryyaor

+KucneiM ruaponn3oM noaucaxapuaon

Peakuueii 0-ranoreHKeTOHOB ¢ dpupamu B-KUCIOT B IPUCYTCTBUH MUPUINHA

Huknuzanuen 1,4-TMKETOHOB MO IEHCTBUEM KHCIIOT

O6paboTkoii 2 Moub artetoykcycHoro apupa (MeCOCH2CO2Et)1 mons NaNO2 B ykcycHoO
KHCJIOTE C TIOCIIETYIOIINM BOCCTAaHOBJICHHEM IIUHKOM.

Konpnencanueli 0-aMHHOKETOHOB U KETOHOB (MJIH KETOA(HPOB) B MPUCYTCTBUU KUCIOTO HUITH
OCHOBHOTO KaTaJIu30TOPOB.
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HsC COOEt

oY

Et00C Mo CH3
H

12. Tak Ha3bIBaeMblii muppoJ Knoppa nonxyuaror

KucibiM ruaponns3om noaucaxapuion

Peaxmueii 0-ranoreHKeTOHOB C dpupamMu -KUCIOT B IPUCYTCTBUU MUPUIHHA

Huxnuzanueint 1,4-TMKETOHOB 1O ICUCTBUEM KHUCIIOT

+0O06padoTkoii 2 Mok arieroykcycHoro 3dupa (MeCOCH2CO2Et)1 mosie NaNOz B ykcycHOU
KHCJIOTE € TIOCIIEAYIOIIMM BOCCTAHOBIIEHUEM IIUHKOM.

Konpnencanuei 0-aMMHOKETOHOB U KETOHOB (MJIM K€TO3(HUPOB) B MPUCYTCTBUU KUCIIOTO WU
OCHOBHOTO KaTaJIN30TOPOB.

13. YbuM HMeHeM Ha3BaHa CJeAyIoIasi peaKiusi:

I
0 0
o CHs |
+ HpHI HE CHs
Of H Jllr \IL
cl o

_HED

+®deiicra-benapu
[Taans-Kunoppa
IOpneBa
Xuncoepra
Junbca-Anbaepa

14. Ypoum HMeHeM Ha3BaHA CJeAyIolasi peakuus:
o R
2 Ry R2

| R, KATATHIATOP H* wnu P, 0,
R I - 0

R, O R™ 07 R,
Oelicra-benapu

+ITaans-Knoppa

XuHcOepra

Knoppa

Junbca-Anbaepa

15. YpbuM uMeHeM Ha3BaHA CJIAYIOLIAsl PeaKIUs:
] /CCIDEt COOEt

eonn IMH,

HaC M CHz

+ L
N o
g = "

H;C
[Taans-Knoppa
IOpbeBa
XuHcOepra
Knoppa
+I'aHua

16. YbuM HMeHeM Ha3BaHa CJeAYI0IIAas peaKius:
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1. hfeCla {1 O

\E/_\\/ 2. Me, S0,

g % - foA
3 H HOOC

COOE

+ COoOOH
EtooC AS N

Oeiicra-benapu

[Taansa-Knoppa

IOpbeBa

+XwuHcOepra

Knoppa

17. luppoa, TnodeH u pypaH - 67-3/1eKTPOHHDbIE T-U30BITOYHbIE APOMATHYECKHE
CHCTEMBI, NOAYMHAIOLIMECS PABUJILY APOMATHYHOCTH XIOKKeJIA. APOMAaTHYECKHH CeKeTeT
3JIeKTPOHOB 00pa30BaH B HUX 3a cYeT

T-3JIEKTPOHOB JIBOMHBIX CBS3EU

+7-3JIEKTPOHOB JIBOMHBIX CBSI3€W M HEMOAEIIEHHOM Naphbl AJIEKTPOHOB reTepoaroma

3JIEKTPOHOB G-CBSI3€l

HETIOICJICHHOW Taphl 3JIEKTPOHOB reTepoaToma

T-3JIEKTPOHOB JIBOMHBIX CBSI3€U U AJIEKTPOHOB G-CBS3€H

18. KoTopoe u3 yrBep:k1eHuii cipaBeainBo

+Han6oJpIIe apOMAaTUYHOCTHIO 001a/1at0T THOQEH U MUPPOJI, a HAUMEHBIIEH - pypaH
HanOOJIBIIICH apOMATHYHOCTHIO 001a1at0T pypaH U MUPPOJI, a HAUMEHbBIIIEH — THO(EH
HauOOJIBIIICH apOMATHYHOCTHIO 001a1at0T dypaH U THO(DEH, a HAUMEHBIIIEH — TUPPOIT
HaWMEHBIIICH apOMaTUIHOCTBIO 001a/1at0T GypaH U THO(DEH, a HAUOOJBIIEH — TUPPOIT
HaWMEHBIIICH apOMaTHIHOCTHIO 001a/1at0T THO(EH U MUPPOJI, a HanOoIbIIeH - GypaH

19. OcoOeHHoCTSIMU MUPPOJIA, pypaHa U THO(PEHA ABJISIETCS UX BHICOKAS peaKIMOHHAS
CIIOCOOHOCTD 10 OTHOIIEHUIO K KJIACCHYECKUM 3JIeKTpoduaaM. JiieKTpopuibHOe

3aMeEIllICeHUu e U/I€T, KaK MIPAaBUJI0, 110 IMMOJIOKCHHU IO
1

+2

g1~ w

20. PeakumoHHasi COCOOHOCTH COEIMHEHUI M0 OTHOLIEHUIO K KJIACCHYECKUM
3J1eKTpodUIaM YBeJIHYNBAETCS B PSAY

¢bypan — nuppoa — 6eH301 — THOheH

nuppoJ1 - pypan — THo(eH - OeH30I

+06eH301 - THO(EeH — PypaH - MUPPOI

nUppoI - 6eH3011 — THO(dEH - Pypan

¢bypaH - THODEH — OEH30J1 - TUPPOIT

21. Comn nuppoJia ¢ Na u K — nonHble coenmHeHus, a ¢ Li 1 Mg — koBasieHTHbIe. 1151
KOBAJICHTHBIX COJICH MUPPOJIa ATKHIMPOBAHHE HIET 110 MOJIOKEHUI0

1

+2

3

4

21



5

22. Conmm nuppoJa ¢ Na u K — uonHsble coemHeHus, a ¢ Li 1 Mg — koBaJsieHTHbIe. 1151
HOHHBIX COJIell MMPPoJIa ANKHJIMPOBAHHE H ALIMJIMPOBAHNE U/IET 10 MOJI0KEHHIO

+1
2

3
4
5

23. B npuBeieHHOIi cxeMe MPOAYKTOM X1 IBJISIETCS:

at
HOH.C CH.OH

‘( \'-.l ZHCCH IHpPO T H EILOpAHHI
- - - -
N7 Bomm K,CO,, 5°C ' 015 HQ,te5"Cc ¢ BF;MeOH * CHCL, t *
H CHCL, 20°C
+2,5-JIuruApoKCUMETHIIITAPPO.T
Tpunuppan
[Topdupunoren
[Topdupun
[Tuppon
24. B npuBeIeHHOI cxeMe MPOAYKTOM X2 IBJISIETCS:
-
HOH:C/Q\CH:OH
,( \".l ZHCCH THpRG I H HIOpaHHI
T - - T
N7 Bomm E,CO,, 5'C 1015w HQLt<5'Cc ¢ BF;MeOH * CHOL,, 1 *
H CHCL, 20°C
2,5- JIuruIpOKCUMETHIIITUPPOT
+Tpunuppan
[Topdbupunorexn
[Topdbupun
[Tuppon
25. B npuBeneHHoii cxeMe NpPOAYKTOM X3 SABJISETCS:
o
HOH:C”(?\CH:OH
‘( \'\ 2HCOH IHpRO I H XIOPaHHI
T e - -
N7 Bogm K,CO, 5'C ' 015m HQLt<5'C  * BF;MeOH * CHCL, t '
H CHCL,, 20°C
2,5-JIuruApoKCUMETHIITUPPOT
Tpunuppan
+Ilophupunoren
IMophupun
ITuppon

26. B npuBeeHHOI cxeMe MPOAYKTOM X4 SIBJISICTCSH:
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aN
HOH.C ZH.OH

‘( \\ 2HCOH OHpPOI H EIOpaHHI
Y 1 g }{:2 . - :}{:3 - :}{:4

N mogm E,CO,, 5°C 0.15 m HCI, t=5°C BF, MeOH CHCL,, t

H CHCL,, 20°C
2,5-JIuruApOKCUMETHIITTUPPOJT
Tpunuppan
[Mopdupunoren
+IToppupun
[Tnppon

27. B npuBeIeHHOH cXeMe MPOAYKTOM X1 AIBJISAAETCH:

,fr '|,Il @Eﬁr MeCH ﬁ MeCH
N =¥ * A %
or fle D o Br

o

0. 0"Br,
W/

0" soc i

+2-6pom-5-merokcen-2,5-muruapodypan

2-OpomreTrparuapodypaH

2,5-mumeTokcuTeTparuapodypan

2-MeToKcuTeTparuapodypan

®dypan

28. B npuBeieHHOIi cxeMe MPOAYKTOM X2 IBJISIETCS:

L
oy o2 /= g MeoH —,  M:OH
N S * # %4
o _5[]!](: o H W=l o Br

2-0poM-5-meTokcuteTparuapodpypas
2-OpomTreTparuapodypan
+2,5-mumeTokcu-2,5- nuruapodypan
2-MeToKcuTeTparuapodypan

Oypan

29. UpbuM MMeHeM HAa3BaHA CJIeAYIOLAasl peaKkus:

Me, N"=CH,CI

ﬂ i} D\CH:NME:

8] ]
+Mannanxa

[Taans-Kuoppa
IOpbeBa
XuHcOepra
Knoppa

30. B npuBeeHHOI cxeMe MPOAYKTOM X1 fIBJISIETCSH:
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Euli

LY TT':I; a0c N
N ,
" "
Uk
B ] "’/ﬁgﬂ
/o
L

iy LTS %
(D), |

2-0poM-5-MeTOKCUTIHPPOJT
+2-3trn-N-MeTHappot
2,5- TMMETOKCUTTUPPOJT
2-METOKCUTTUPPOJT
APPOJT

—T],

31. B npuBeieHHOM cXeMe MPOAYKTOM X2 ABJIAAETCH:

Euli
oy ] e
[V | (0| s
|'

lej Li 1
HsC B\(\ Hat
O
'@ m /_),3-/_—%36/

—,

B0

2-0poM-5-MeTOKCUITUPPOJT
2-3tun-N-metunnuppot
+2-1mukioneHTrI-N-Me TP po
2-METOKCUTTPPOT

UPPOIT

32. Cj10BO «MHI0J1» MPOU30IILIO OT CJIOBA
Nunonesnsa

Hcnanus

Wpnannus

+Uunna

Hranus

33. Kakoe coeauneHue B HEOOIBIINX KOJIMYECTBAX 100aBasiu B cocTaB 1yxoB «KpacHas
MockBa» B KayecTBe cTa0H/IM3aTOPA 3anaxa?

Tpunrodan

+3-MeTUIUHA0 (CKaTOI)

Tpunramun



CepoToHun
Nanomeranun

34. Uupoabl no cuHTe3y @uiepa moy4arT

+{uknu3anuen apuiaruapo30HOB MO JEHCTBUEM KUCIIBIX ar€HTOB

Peakuueli 0-raqoreHKeTOHOB ¢ 3pupamMu B-KUCIOT B IPUCYTCTBUM MUPUIUHA

Huknuzanuent 1,4-TMKETOHOB MO ICUCTBUEM KHUCIIOT

O6padoTkoit 2 Motk aneroykcycHoro adupa (MeCOCH2CO2Et)1 mons NaNO2 B ykcycHOM
KHCJIOTE € OCIIEAYIOIIUM BOCCTAHOBIIEHUEM [IUHKOM.

Konnencanueit 0-aMMHOKETOHOB U KETOHOB (MJIM KETO3(PHPOB) B MPUCYTCTBUH KUCIOTO WIIH
OCHOBHOTO KaTaJIU30TOPOB

35. CuHTe3 HH10J10B 0 MeTOAy DuIlIepa MpPoTeKaeT Mo cxeme:

3

K
S,m ) R
Q ,|N L,. N\ Ry
. NH b

: H,C7 ™ MgBr

FNO, — -~
2. H,o* M
R 2 H
K
0 MH,
CIWH
o Lo
Eond. EtOH, xunauesne &5
MH —NH, ",
R COOEt
[ /;:;G J_,CDCIE’[
+ — o
o R, MN° R,
R, NH, 07 R, b
] EMH
R 2
S
| R RN R,
O |
[

36. CunTe3 HH10J10B 10 MeToay I'panabepra nporekaer no cxeme:

R
krgal . R
Q (AL mm
. o
NH -MH, .
,].HQC%MQEH
N0, — |__ y
! 2. H,0 N
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WD MH;
cl H

ol ord
eond. EtOH, vumauenne |
NH —hH, b
K COOEt
R szD J_,CDDE’[
+ — foy
< R, N R:
Ry NH, 0" R, "
l REMH
= 2
A O
| R RONR
o
K
37. CunTe3 HH10J10B 0 MeTOoay BapToiu nmporekaer mo cxeme:
K
H,F{,I . =]
- o
NH -NH, "
Q : H,C 7 ™ MgBr
L -
MO, ~ |
R 2. H07 Qﬁn
+ F
0 NH,
ClWH
L . L
Eond. EtOH, kumIgeHNe 25N
NH—NH, b
K COOEt
K &Q KCDGEt
+ — fo
y R, N R,
Ry NH, 07" R, Ly
Cl RMH
R 2
A O
| R R
o
K
38. UupgoJ-

+ T-U30BITOYHAS IOTE'BJ'IGKTPOHHEUI apoMaTH4YCCKasd CUCTEMA, KOTOPAasA BKIIFOYACT B ceOs
HCTIOACIICHHYIO ITapy 3JICKTPOHOB a4TOMa a30Ta.

T-U30BITOYHAS IOTE'BJ'IGKTPOHHEUI apoMaTH4YCCKasd CUCTEMA, KOTOPAaA BKIIIOYACT B ceOs
HCTIOZACIICHHYIO ITapy 3JICKTPOHOB aTOMa CCPhI.

T-U30BITOYHAS 81'[-3J'ICKTpOHHa$I HEapoMaTH4eCcKad CUCTCMaA.

T-U30BITOYHAS 67'5-3J'ICKTpOHHa$I apoMaThu4ecCKkas CUCTCMa, KOTOpasA BKIIIOYACT B ce0s
HCTIOACIICHHYIO ITapy 3JICKTPOHOB a4TOMa a30Ta.

T-U30BITOYHAS 61'[-3J'ICKTpOHHa$I apoMaTruveCKkas CuCTemMa.
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39. Jlast mHA01a YJIeKTPO(UIbLHOe 3aMellleHHe OCYLIeCTBIIsieTCs B M0JI02KeHHe
1

2

+3

4

5

40. OCHOBHOCTB IeTepPOUMKJIOB YCHIUBAETCH B PALY
NMna3oi1 — nMpuUInH — THA30JI — OKCA30J1

+0KCa3011 — THA30J1 — MUPUAVH — IMHIA30]1

[InpuanH — THA30JI — IMUAA30JI — OKCA30J]1

Twrazon — UMHAA30J1 — OKCA30J1 — MUPUANH

[Inpuaun - 0KCa30J1 — THA30JI — UMUIA30JT

IIpuMepHast TemaTHKa pedepaToB U Npe3eHTaAlUH

Tuoden: oTnuune oT pypana u nuppoiia. ApoMaTuyecKue CBOMCTBA.
[IaTn4sIeHHbIe TETEePOLMKIIBI C OJTHUM I'€TePOaTOMOM

WHpon 1 ero mpon3BoIHbIE

[IaTH4IeHHbIe TETEePOLMKIIBI C ABYMS T€TepoaToMaMu

Peakuyy mATHYIEHHBIX T€TEPOLUKIIOB.

S

KucnotHo-ocHOBHBIE TPEBpAIICHUS C YyIaCTHEM T'€TepoaToMa.

OueHo4YHbI JHMCT 32U THI pedepara

HaumenoBanue BrisiBJIeHHBIE
nmoKa3aress HEJOCTATKHU U
3aMeYaHus

OTMeTKa

|. KAMECTBO UCCJEJOBATEJIbCKOU PABOTHI (PE®EPATA, IIPOEKTA)

1. CooTBeTcTBHE COACpIKaHUS paOOTHI 33JTaHUIO 0,5
2. 'paMOTHOCTB M3II0KEHUS U Ka4eCTBO 0(hopMIiIeHHS PabOThI 0,5
3. CaMOCTOSITEeNBHOCTh BBITIOJIHEHHS PabOThI, TIyOWHA 0,5
POpabOTKK MaTepHaa, UCII0JIb30BaHUE PEKOMEHIOBAHHOMN

Y CIIPAaBOYHOM JINTEPATYPHI

4. OG0CHOBAaHHOCTD U JOKA3aTEILHOCTH BEIBOJOB 0,5
OO01as oreHka 3a Beiroinenue P 2
1. KAYECTBO JOKJIAJIA

1. CooTBeTcTBHE COACPIKAHMS TOKIIAIa COJIEPIKAHUIO PAOOTHI 0,5
2. Boigenenue 0OCHOBHOW MBICTH paOOTHI 0,5
3. KauecTBo n3noxxenus matepuaia 0,5
OO0111ast oIleHKa 3a JOKIaI 1,5
I11. OTBETBI HA JTOIMOJIHUTEJIBHBIE BOITPOCHI ITIO COIEP KAHUIO PABOTbI
Bompoc 1 0,5
Bompoc 2 0,5
Bompoc 3 0,5
OO11ast o11eHKa 32 OTBETHI HA BOIPOCHI 1,5
HUTOI'OBASI OLIEHKA 3A 3AIIUTY 5
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KpuTeplm OICHUBAHUSA CTYACHTA 32 MOATOTOBKY IPE3CHTAIIUNA

Onenk
11 5 4 3 2
a
He Bce
[Toutn NOTHOCTHIO .
BaKHEUIIINE PaboTta
Pabora mosnHoOCTRIO | cIenaHbl Hanboee
KOMITOHEHTHI cliesana
3aBepIlIeHa Ba)KHBIE KOMITOHEHTBI
paboThl (¢parmeHTapHO
paboThl
BBITIOJTHEHBI
Pabota Pabota
IEMOHCTPUPYET IEMOHCTPUPYET Pa6Gora Pabora
TpUpY:! pupy JIEMOHCTpHpYE
rIyOOKO€ MOHUMAHUE OCHOBHBIX | JIEMOHCTPUPYET .
TMOHUMAaHUE MOMEHTOB, XOTS MMOHUMAaHHE, HO
MUHHMAaJIbHOE
OTIUCBIBAEMBIX HEKOTOPBIC TN HE | HEMOJHOE
MMOHUMAaHHE
MPOIIECCOB YTOUHSIFOTCS
JuckyccuoHHbIE
MaTepHuabl eCTh B
Conep HaJUYHH, HO HE
SKaHH Hwmerotcst HEKOTOphIE
JlaHbl MHTEpECHBIE MATCDHANEL CIOCOOCTBYIOT Munanumym
€ JTUCKYCCUOHHBIE p MMOHUMAaHUIO JIUCKYCCHOHHBI
JIMCKYCCHOHHOTO
MaTepuabl. poOIEMBI. X MaTEPHAJIOB.
xapakrepa. Hayunas
I'pamoTHO Hayunas Munumym
JIeKCUKa
HCIOJIb3YeTCS TEPMHUHOJIOTHS Hay4YHBIX
UCIIOJIb3YETCS, HO
Hay4Hasl JeKCHKa WM UCTIOJIB3YEeTCsl | TEPMUHOB
MHOTJ]a HE KOPPEKTHO.
MaJjio WiIH
UCIIOJIb3YeTCS
HEKOPPEKTHO.
[Ipennoxena
B 6onbpmmHCTBE
coOcTBeHHAas
cily4aeB Nuorna Nutepnperanu
UHTEpIIpEeTAIH
npeJiaraeTcs npeJiaraeTcs s OTpaHUYEHA
WM pa3BUTHE TEMbI
coOcTBeHHAas coOCTBeHHAas WIu
(06001meHw s,
UHTEPIIPETALNS UITN MHTEPIIPETALNS OecrouBeHHA
TIPUIIOKECHHUS,
pa3BUTHE TEMBI
aQHAJIOTUH)
Jln3aliH JOTUYEeH U . JnzaniH JluzaliH He
- [In3aliH ecTh N
OYeBUJICH CITyqaiHbIH SCEH
Nwmerorcs Her nocTostHHBIX DNeMEeHThI
NmeroTcst mOCTOSIHHBIE .
MOCTOSTHHBIE . AJIIEMEHTOB J3aitHa
. 3JIEMEHTHI IU3aliHa. N .
3JIEMEHTHI IU3aiiHa. Tusaiin nu3aitHa. Ju3aitn MEIIA0T
Juzaii | du3zaiin MOXET U HE COJEpKaHHUIO,
COOTBETCTBYET
H MO TYEPKUBAET COOTBETCTBOBATh HAaKJIaJIbIBasICh
COJIEPKAHUIO.
coJiepXaHue. COJICPKAHUIO. Ha HEro.
Bce mapamerpel [TapameTpsl ‘ITapameTpsl
[Tapametpsr mpudTa
upugTa Xopouio mpudTa HE 1Mo00paHsbl,
nojo6pansl. [pudt
MoA00paHBbI (TEKCT qrraeM HEJOCTAaTOYHO JIeNaroT TEKCT
XOPpOIIIO YATAETCS) XOpOILIO TPYIAHOUUTAEM
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10 100paHblI, BIM
MOTYT MeIIaTh
BOCITPUSATHIO
Xopouo
Ipady ggg:f;iii’ym I'paduka I'paduka maino I'paduxa ne
KA CoepKAHIO, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
COJICPIKAHUIO COJICPIKAHUIO COJICPI)KAHUIO
oboramaer
CoJIepKaHue
Muoro
Ipam Hert ommuboxk: uu EeTh ommGKm OIIHNOOK,
IrPaMMaTHYECKUX, MunumanbpHOe ’ JISITAFOIIX
OTHOC | 1y KOJIMYECTBO OIIUOOK MCLIAOIIHe Marepuan
Th BOCITPUSTHIO
CUHTAKCHUYECKHUX TPYAHOUUTAEM
BIM

Ilpomesrcymounwtit KOHmMpoOIb - UTOTOBAS OIICHKA 3HAHUH CTY/IEHTA, OCYILECTBIISIETCS 110
HAKOIMUTEJNBHON CHCTEME CYMMHpPOBaHHMEM OajulOB, IMOJIyYEHHBIX B IMpOIECCe TEKYILEro
KOHTPOJISL.

®opma mpoMeXyTOUHOTO KOHTPOJISI —3K3aMeH

Hepeqeﬂb BOIIPOCOB AJId MOATOTOBKH K 3K3aMEHY IO JUCHUIIJIMHE
«XHUMHH APOMATHYECCKHUX I'CTECPOILUKIIOB)>

1. IIpenenbHbIe, HETIPEAETIbHBIE M APOMATHUECKHIE TETEPOIUKINIECKIE COSANHECHNUS.

2. MoHO- ¥ TONUIMKINYECKHE TIeTepoapoMaTHYEeCKUEe COCAWHEHMS; aHcaMOmu u
KOHJICHCUPOBaHHBIE (IIPEXJe BCEro OCH3aHHEIMPOBAHHBIC) TETEPOIMKINYECKHE CHCTEMBI. 3.
Knaccudukamnus apoMaTHYeCKUX TeTepOIMKINYECKUX COSAMHEHUI MO pa3MepaM IHUKJIA U T0
YHUCITy T€TepOaTOMOB B HEM. Pas3iWyHbIe THITBI TeTepOaTOMOB: Ie€TEpPOaTOMBI MUPPOJIEHOTO,
MUPUANHOBOTO ¥ OOPEITMHOBOTO THUIIOB; YCIIOBHOCTB 3TOH KIaCCH(PUKAIHH.

4. CXOICTBO W pa3IMyhe apoMaTHYeCKUX KapOo- M TeTePOLHKINYECKHX COCIMHCHHH.
CTpyKTypHBIE, MarHUTHBIC, OSHEPTETHYECKHE M XHMHUYECKHE KPHUTEPUH apOMAaTHYHOCTH;
OTHOCHUTEJIBHOCTh TOHSTHS apOMAaTUYHOCTH (IIapaMeTpbl, HCIOJb3YeMble JUIS OLECHKH
apOMAaTHYHOCTU CHCTeM, O€H30J KaK CTaHJapTHOE COCOMHEHHE [UIS OLCHKH CTEIeHH
apOMAaTHYHOCTH JIPYTUX, B TOM YUCIIC TETEPOIMKIMYECKAX COCAMHEHHN).

5. Konuenuus p-nu30bITOYHOCTH U P-ISPUIUTHOCTH B XUMHHU TE€TEPOLMKINYECKUX COCTMHEHHM.
6. OOmas knaccupuKanys TeTepoOLUKIOB B paMKaX JaHHOTO HOJX0Ja: P-U30bITOYHBIE
CHCTEMBI, p-IeQHUIUTHBIE CUCTEMBI, CUCTEMBI 0€3 SPKO BBIPAXCHHOW P-M30BITOYHOCTH H P-
Ne(QUIUTHOCTH, CHUCTEMBl C OJHOBPEMEHHO SPKO BBIPRKEHHBIM P-U30BITOYHBIM U -
ne(GUIUTHBIM XapakTepoM; OEH30J1 KaK UjeanbHas P-IKBUBAJICHTHAs CUCTEMA.

7. Knaccugukarus p-u30bITOYHBIX CUCTEM.

8. Knaccudpukamus  p-nepuuutHeIx  cucteM. KpuTepuum  35E€KTPOHOJOHOPHOCTH U
3JIEKTPOHOAKIIETITOPHOCTH F€TEPOLUKIMUECKUX CUCTEM.

9. OOmas xapakTepUCTHKa MATHWICHHBIX TIETEPOLMKINYECKUX COEJUHEHUH C OJHUM
reTepoaToMOM: TeOMEeTpUs LUKIOB (IJUHBI CBsA3ed W BaJEHTHBIE YIJIBI), JJIEKTPOHHOE
CTPOEHHUE, ApOMAaTUYHOCTD, AUIOJIbHBIE MOMEHTHI U Jp. OCHOBHBIE HAIpPaBJICHUS PEAKLIMOHHOM
CIIOCOOHOCTH 3THX CUCTEM.

10. IlupuauH M ero HeaHHEIUPOBAHHBIE MpPOU3BOJHBbIE. CTpOeHHE MUPHUIMHA: TEOMETPHS
MOJIEKYJIbl U MOJIEKYJISIpHAs JMarpaMma.
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11. IlupuaHOBBIN aTOM a30Ta U €r0 POJib B ApOMaTHUYECKON CUCTEME MOJIEKYJIBI.

12. OOmue cBeAcHHS O NHPUAWHE, €r0 (PU3UKO-XUMHUYECKUE KOHCTAHTHI; CpPaBHEHUE C
OEH30JI0M, HUTPOOCH30JIOM H IUPPOJIOM.

13. OOmas xapakTtepucTuKa O€H3aHHEIMPOBAHHBIX MPOU3BOJHBIX MNUPHIMHA (XWHOJMH,
WM30XUHOJIMH, aKPUJIH).

14. CnocoObl momydeHust O€H3aHHETMPOBAHHBIX MPOM3BOMHBIX TMHPHIUHA (XUHOJIUH,
WM30XUHOJIMH, aKPUJIH).

15. Tunbel XWMHUYECKUX pEAKIHA, TPHUBOIAIMIMX K (OPMHPOBAHUIO TIeTEPOIUKINICCKHX
COEIMHEHUH (peaKuy reTepoLUKIN3aun).

16. Peakuuu MUKIONPHUCOSAUHCHUS, YICKTPOIUMKINYCCKUE peakiuu. Kiaccuukarus peakunui
mukionpucoeauaenus:  [2+1]-, [3+2]- wu  [4+2]-umknonpucoemuHeHnEe;  0COOCHHOCTH
IIUKIIOTIPUCOCTUHEHHUSL.

17. TunuyHble KOMOMHALIMM pEareHTOB U Haubojee pacHpOCTpPaHEHHbIE MEXaHU3Mbl
UKI000pa30BaHUs TeTEPONUKINIECKUX COCTUHEHUH.

18. OOmas xapaKTepUCTHKA TNSATHWICHHBIX TETEPONUKINYCCKHX COCIUHCHHH C OJHHUM
reTepoaToMOM: TE€OMETPHS IIUKIIOB (JITMHBI CBSI3€H M BaJICHTHBIC YIJIBI), JIEKTPOHHOE CTPOCHUE,
apOMAaTUYHOCTh, JUTOJbHBIE MOMEHTHI W Jp. OCHOBHBIC HAIPABJICHUS PEAKITHOHHOMN
CIOCOOHOCTH 3THUX CHCTEM.

19. Ctpoenue Momnekyibl ypaHa: TEOMETPHUS U MOJICKYJISIpHAs THarpamMmma.

20. Cioco0OsI osydenust pypana.

21. dusnveckre CBONCTBA M CIIEKTPATbHBIC XapaKTEPUCTHKH (ypaHa.

22. Xumudeckne cBoicTBa (pypaHa, peakiuu ¢ IeKTPOOUILHBIMA pearcHTaMH.

23. XuMHUYeCKHe CBOMCTBA ypaHa, peaKIuu C HyKJIeoUIbHBIMAPEareHTaMH.

24. XyMuueckue cBOMCTBa dypaHa, peaKkIuy C ¥ paJuKaIbHBIMU peareHTaMu

25. XuMHuecKre CBOMCTBA ypaHa, peakIuu ¢ KapOeHaMH.

26. XuMHuuecKre CBOMCTBa ypaHa, peaKkIluu C HUTPCHAMH.

27. XuMuuYecKkwe CBOWCTBAa (ypaHa, peaKkIWH OKHUCIUTEISIMH W BOCCTAaHOBHUTEIISIMH,
B3aUMOJICHCTBUE C TUEHO(IITaMH, aniu10(pOOHOCTS.

28. Baxneiimue npou3Boubie Gypana: Gpypdypost (MmoaydeHrne 1 XMMHIESCKIE

CBOMCTBA), GypDYypHIIOBBIN CIIUPT, MUPOCIU3EBAs KUCIOTA, TETparuapodypaH.

29. benzanHenmupoBaHHBIE NpOU3BOJHBIE (ypaHa (OeH30(]ypan, auOEH30(DYpaH): CTPOCHHE
MOJIEKYJ, TIOJYy4€HHE, OCHOBHBIC HAIpPABJICHUS PEAKIMOHHON CHOCOOHOCTH, CpaBHEHUE
XMUMHYECKON aKTUBHOCTH C HEAHHEJIMPOBAHHOMN CHCTEMOIA.

30. CtpoeHue MOJIEeKYJIbl MUPPOJIa: TEOMETPUS U MOJIEKYJIsIpHas Auarpamma.

31. CriocoObl ToTydeHHs TUPpoJIa.

32. duznveckre CBONCTBA U CIIEKTPAIbHBIE XapaKTePUCTUKHU MUPPOJIA.

33. Xumuueckue CBOMCTBA MUPPOJIa, PEAKLIUHU C 3JIEKTPO(DUIHHBIMU peareHTaMu.

34. Xumuueckue CBOICTBa MUPPOJIA, peaKlUU ¢ HYKI€O(PHIbHBIMHI peareHTaMu.

35. Xumuueckue CBOIMCTBa MUPPOJIa, pEaKLUU C PAAUKAIbHBIMU peareHTaMu.

36. Xumuueckue CBOMCTBa MUPPOJIa, peaKIuu C KapOeHaMH.

37. XuMmuYecKkhe CBOWCTBAa MUPPOJIA, PEAKIUH C OKUCIUTENSIMH U BOCCTAHOBUTEIISAMH,
B3aUMO/IEHCTBUE ¢ queHopumamu, anuao(poOHOCTb.

38. Anxunmnuppouibl, N-MeTalimiupoBaHHbIC U IPYTHE TPOU3BOIHBIE TUPPOJIA.

39. benzannenupoBaHHbIE IPOU3BOIHBIC TUPPOIIA (MHAOM, Kap0a30J1): CTPOCHHE MOJIEKYI, MOJTY-
YeHHe, OCHOBHBIC HAMpABICHHUS PEAKIMOHHOM CHOCOOHOCTH, CpaBHEHHE XUMHUYECKOM
AKTUBHOCTH C HEAHHEITMPOBAHHOM CHCTEMOM.

40. Okcu- 1 aMUHOMHJIONBI, UX TAyTOMEPHUS U XUMUYECKHE CBOMCTBA.

41. V3ouHAO0NBI, WHIOJIW3HWHBL. BaxKHeilne MNpou3BOJHBIE HWHJIONA: TMPOJIMH, OKCHUIIPOJIHH,
TpuntodaH, CEPOTOHUH, CKATOIN, 3-MHIOIWIYKCYCHas KHCIOTa, WMHIAOKCHI W WHAWro. MHmeH-
KyMapOHOBBIE CMOJIBI.

42. IlpupoaHbIe COEAUHEHUS TUPPOIBLHOTO TUTA (TOPPHUH U TOPHUPHHBI): TeM U TeMUH KaK CO-
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CTaBHBIE YaCTU XPOMOIIPOTEH 1A TeMOTI00nHa, XJIopoduit, Butamun B12.

43. @ranonMaHWHOBBIE KpPAaCUTENH, WX CTPOCHHE M MPAKTHYECKOE HCIOJIb30BAHUE.
[IpousBoiHbIE TpoIlaHa (KOKauH, aTPOIIMH).

44. CtpoeHre MOJIEKYIbl THO(EHA: TEOMETPHS M MOJICKYJISIpHAS JHarpaMma.

45. CriocoOsI mosryueHus THO(EeHa.

46. dusnyeckue CBOWCTBA THO(EHA U €0 CIIEKTPAIbHBIE XapaKTEPUCTUKH.

47. XuMudecknue CBOHCTBa THO(EHa, PEaKIuu C AIEKTPO(QUIBHBIMH PeareHTaMHt.

48. Xumudeckre CBOMCTBA THO(EHA, PEAKIIUU C HYKJICO(DUILHBIMU PearcHTaMH.

49. XuMudeckne CBOMCTBa THO(EHA, PEaKINy C paIuKaIbHBIMHI peareHTaMu

50. Xumudeckue cBOCTBa THOQEHA, PEAKITUHU ¢ KapOCHAMHU.

51. Xumudeckue CBOWCTBAa THO(EHA, PpEAKIUH C OKHCIUTEISIMH W BOCCTAHOBUTEISIMH,
B3aMMO/ICHCTBHE C TUEHO(DUITaMHU.

52. UnpodennHoBas peakius Ha THO(EH.

53. T'anoren- u MetaoTropensl. Terparuapotroden (tnodan), 6notun (Butamud H).

54. beH3aHHEIMPOBAHHBIE MPOU3BOAHBIE THOdeHa (THOHAdTEeH, AMOEH30THO(EH): CTPOCHHE
MOJIEKYII, TTOJIy4YEHHE.

55. beH3aHHenMpoBaHHBIE NPOU3BOJHBIE THO(GEeHa (THOHAQTEH, AUOEH30THO(EH): OCHOBHBIE
HaTpaBJICHUS  PEAKIIMOHHOW  CIIOCOOHOCTH, CpaBHEHHE XHUMHUYECKOW aKTUBHOCTH  C
HEaHHEJMPOBAHHOW CUCTEMOI; CpaBHEHUE THOHA(TEHA C TUMETHUIICYITE()OKCHIOM.

56. THOMHIOKCHII M THOWHINTO, CTPOCHUE XUMUYECKHAE CBOHCTBA.

57. OOmas XapaKTepHCTUKa TNSATHWICHHBIX TETEPOIMKINYECKUX COCTUHEHUH C JBYMS
rerepoaToMaMH: TEOMETpHS [HWKIOB (INTMHBI CBs3€d W BaJCHTHBIC YIJIBI), DIEKTPOHHOE
CTpOCHHE, B3aWMHOE BIHSHHE TETEPOATOMOB B MOJIEKYIaX, apOMATUYHOCTh, IUTIOJbHBIC
MoMeHTbl. OCHOBHBIE HaIlPaBJICHUS PEAKIIMOHHOM CIIOCOOHOCTH a30JI0B.

58. 1,2-Azonbl  (mupazon, WU30THA30J, H30Kca3zoid). CTpPOeHHE MOJIEKYJI: TEOMETpUs |
MOJIEKYJsIpHbIe AuarpaMmbl. OCHOBHBIE CHOCOOBI MOJIy4eHUs! reTepouukioB. CpaBHUTENbHas
XapaKTEepPUCTHKAa (PU3MUECKUX U (PU3UKO-XUMUYECKHX KOHCTAHT 1,2-a30JI0B, CIEKTpajbHbIE
JaHHbIE.

59. INupunuH U ero HeaHHEJIHWPOBAaHHbIE MPOU3BOJHbIE. CTpoeHHE NHPUINHA: TEOMETPHUS
MOJIEKYJIBI W MOJIEKyJsipHas auarpamma. [lUpuavHOBBIM aromM a3ora W €ro pojb B
apoMaTH4ecKol cucreMe MoJeKyiabl. OOuue cBeeHHsl 0 MUPHIUHE, ero (U3NKO-XUMHUYECKHe
KOHCTaHTbI; CPAaBHEHHE ¢ OEH30JI0M, HUTPOOESH30JI0M U TUPPOJIOM.

60. HaxoxxaeHue nmupuanHa U €ro Mpou3BOAHBIX B npupoje. CrocoObl MOTydeHHs MUPUAUHA U
€ro HeaHHEJTMPOBAHHBIX IPOU3BOAHBIX B IPOMBIIIJICHHOCTH U B TAOOPATOPHOU MpPaKTHKE.

61. ®opmainbHas p-3KBUBAJIEHTHOCTb U (DAKTUYECKOE NMOBEJCHHUE MUPUANHA B XUMUYECKHUX peak-
usx (p-AeUIUTHOCTD) C TOUKU 3PEHUS TUIIOTE3bI P-U30BITOYHOCTH U P-ASPUIIUTHOCTH IeTepo-
IUKINYECKUX COeTMHEHUH.

62. Xumudeckue CBOWCTBA MHUPUIMHA M €r0 HEAHHETUPOBAHHBIX MPOU3BOIHBIX. Peakuuu c
anekTpoduIbHBIMU  peareHTamMu 1o C-atomMam Kojbla (HUTpOBaHHe, Cylb(pupoBaHUE,
raJIoreHUPOBAHUE, MEPKYPUPOBAHUE, HUTPO3IUPOBAHHE)

63. Xumudeckue CBOWCTBAa MHUPUIMHA U €r0 HEAHHETUPOBAHHBIX MPOM3BOIHBIX. Peakuuu c
NeKTPO(MIBHBIMU peareHTamMu 1o C-aTomMaM KoJjblia (a30co4yeTaHue, B3auMOJICHCTBHE C
aNbJACTUIAMU).

64. Xumuueckue CBOWCTBA NMUPHMJIMHA U €r0 HEAHHEIMPOBAHHBIX NMPOU3BOJHBIX. Peakiuu c
anekTpoduIbHBIMU peareHTamMu 1o N-aToMy (NMPOTOHHPOBAHHE CHIBHBIMH MHHEPAIbHBIMU
KHUCJIOTaMH, KOMILUIEKCOOOpa3oBaHWE C MOHAMM TSDKENBIX METalIoB, B3aUMOJIEHCTBHE C
AJIKUIITAIOTeHUIAMHU ).

65. Xumuueckue CBOWCTBA MUPHUJIMHA W €r0 HEAHHEIMPOBAHHBIX NMPOU3BOIHBIX. Peakiuu c
ANEeKTPOGUIBHBIMU peareHTaMu 1mo N-atomy (TalOreHaHTHAPUIAMH, TaJoreHaMH, y4acTHE B
peakuuax Tuna Muxasins, B3auMo/ieiicTBHe ¢ KucioTtamu JIbtounca).
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10.

11.

12.

13.

14.

15.

66. XuMudeckne CBOWCTBA NMUPHIMHA W €0 HEAHHEIMPOBAHHBIX MPOU3BOIHBIX. Peakuuu c
HYKICO(PUIbHBIMU peareHTamu: peakuuu 1o C-atomam KoJjbla (TUAPOKCHIMPOBAHMUE,
AIKOKCHJIMPOBAaHUE, aMUHUPOBaHUE 110 Ynun6adbuny).

67. XuMudeckue CBOWCTBA MUPHIMHA W €r0 HEAHHEIMPOBAHHBIX IMPOU3BOIHBIX. Peakuuu c
HYKICO(DUIbHBIMU peareHTaMu: peaknuu 1o C-aromaMm Kojbla (B3aUMOACWUCTBUE C
METaJNIOOPraHUYECKUMU PEAareHTaMM, aKTHBUPOBAaHHBIMU METWJIBHBIMU M METHUJICHOBBIMU
COEJIMHEHUSIMH, AHTUAPOOCHOBAHUSAMH U COJISIMA CUHUJIBHON KUCIIOTHI).

68. XuMmuyeckne CBOIMCTBA NMUPHIMHA M €O HEAHHEIMPOBAHHBIX MPOHM3BOJHBIX. Peakuuu co
CBOOOTHOpAIMKANBHBIMA ~ pEareéHTaMH:  PEaKIUH  BOCCTAHOBJICHHSI M OKHCIICHUS,
(hoTOXUMHUYECKHE TIPEBPAIICHHUS.

69. Peakuuu NpPOM3BOAHBIX NUPHUAMHA (TMKOJIMHOB, IPYTUX AIKWJINHUPUINOB, THUIAPOKCH-,
aMUHO- U FaJOreHNUPUINHOB) B OOKOBOM LieTH.

70. YerBepTUYHBIE MMPUIMHAEBBIE COJIH;, UX CTPOCHHE, MTOJTyICHHUE.

71. YeTBepTUYHBIE TUPUIUHUEBBIE COJIM, XUMUUECKAsl XapaKTEPUCTHKA.

72. N-Oxcun mupuansa. CTpoeHre MOJIEKYITBI: TEOMETPHS U MOJICKYJISIpHAS IarpamMmma.

73. N-Oxcun nmupuanna. CriocoObl MoTydeHu .

74. N-Okcun nupuanHa. XMMHYECKUE CBOMCTBA.

3agaun

B pacriopspkeHnn uMeroTcst OeH3ambern], OCH30MHAs KUCIIOTa, YTHIIAIETAT, 3TAHOJ U JIIOOBIe
HeopraHuveckue peareHTsl. [Ipemioxure crocod cuaTesa 2,4,6-TpudeHImupuanHa.

B pacnopsbkeHuH UMEIOTCS aHWIMH, TUPOBUHOTPAHAS KUCIOTA, JUMETUI(GopMaMu] U JIt00bIe
HEOpraHuveckue peareHThl. llodmyunTe HHION-2-KapOOHOBYIO KHCIOTY M TIpeBpaTuTe €€ B
WHJI0JT-3-KapOOHOBYIO KHCIIOTY.

[Ipeayoxure cxemy cuHTe3a 2-(IeHTEpOMETHI)-8-METUIIXUHOIMHA U3 TOIY0JIa, alleTalbIeruaa
U ApYruX HEOOXOAUMBIX PEareHTOB.

[Monyunre 1,2,3,4,5-neHTAMETUIANUPPON, HMCXOAS alETOYKCYCHOro 3dupa, METHIHNOAN/A,
METUJIAMHHA U HEOPTaHUYECKUX PEareHTOB.

[Monyunte 3,4-mudennntuoden u3 >gupa XIOPYKCYCHON KHCIOTHI, ITaHOJA, OCH3aJIbICTHIa,
cynbduaa HATPUS U IPYTUX HEOPraHUYECKUX PEareHTOB.

Hcxons u3 HUKIOreKCaHOHA M HEOPraHMYeCKUX pPeareHToOB, MOJYyYUTe TPETUYHBIA aMUH A.

CN@
A
I/ICXOL[H nu3 STHHaKpI/IJIaTa, MECTUJIAMHUHA U ,I[pyl“I/IX H606XOI[I/IMLIX peaFeHTOB, OCYIJ_IeCTBI/ITe

CHUHTC3 IIPUPOAHOI0 AJIKAJIOWIa ApC€KOJIMHA, COACPKAIICTIOCA B JIMCThAX apeKOBOﬁ I1aJIbMBI.
CO0H

1
CH3 A

[Mony4ute 5-MeTOKCH-2-(3-MUPHIUT)MHION A U3 MUPUINHA, YKCYCHOTO albACruja, aHHINHA
JIPYruX HEOOXOMMBIX peareHTOB.

H3CO
T
H A

Hcxons w3 MypaBbUHOH, MAaJOHOBOW KHCJIOT, 4-MeTokcuOeH3oanokcazonmuauHa-1,3 u
METHIHON/IA, TIOTYYUTE aJIKAIOU] MaKa KOTapHUH A.
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16.

17.

18.

19.

20.

21.

22.

OCH3

OCH3
T -
S
H3C OCH3 A
[Momyunte 2-TpeT-OyTUIXUHOIMH W3 O-HUTPOTOIYOJA, TPET-OYTHIMETHIKETOHA M JIPYTHUX
HEOOXOIMMBIX peareHTOB.

I/ICXO[[SI U3 MCTUJIaMHHA, OSTHJIAKpWJIaTa, O-aHU3WAWHA (O-MCTOKCI/IaHI/IJII/IHa) H  JOpyrux

H€O6XOZII/IMI)IX pCarcHToB, NOJYYHUTEC IMIPOU3BOJHOC NHI0JIA A.
CHz

B

OCH: A
Hcxons u3 aHu3ona, aneToOyKCyCHOTO 3¢upa, XJIOPYKCYCHOM KHCIOTHI M HEOPraHMYeCKHX
pE€areHToB, MOJIYYUTE 3aMENICHHBIA HHIO A.
CHLCOOHC 2H;
HsCO
CH;

g

A

N3 Beparpona (1,2-auMeTOKCHOCH30JI) M HEOPraHMYECKUX PEAreHTOB MOJYYUTE AIKOJIOU]
nanaBepuH A.

HzCO

HzCO

HzCO

Y

OCHz A

N3 mupposa, sTUmakpwiata W HEOPTraHUYECKUX PEAreéHTOB IMOJIYYHTE TI'e€TEPOIMKINICCKOE
coequHeHue A.

N

.

B pacnopsikenun umerorcss THOdeH, dypaH, STUIOBBINH 3(QUp YKCYCHOW KHCIOTHI M Jpyrue
HeoOxouMble peareHTsl. [lonyunTe 3aMenieHHbI MUPUINH A.

I

T

[Tonmyuute coenuHeHWe A W3 MUMEIMHOBOM (T€NTaHIMOBON) KHUCIOTHI, alleTOHa W JAPYrUX
HEO0OXO0IMMBIX PEareHTOB HEUKIUIECKOTO CTPOCHHUSI.
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23.

24,

25.

26.

217.

28.

29.

j——

o A
W3 nukIiorekcaHoHa, aHWINHA | IPYTUX HEOOXOAMMBIX HEIIUKIIMISCKUX PEareHTOB MOoayqIuTe N-
METUI-2,3-IIUKJIOTEIITEHONHION A.
HaC

M

Pacmiudpyiite BO3MOXHYIO CXeMy CUHTE3a ajkajouaa HUKkoTuHa I

CN
1. RMgBr ]A] 1. CH3NH, 1. HBr gxouu.!
O 2. H,0 b H,/Pt B S xon CioH1aN,
N HHKOTHH

(']

R=C¢HsOCH>CH>CH>CH,—

Hcxons u3 agenmHOBOM KUCIOTHI U AlIETOHA, MOJYYUTE COEAMHEHNE A.

=H
" 3

|

CHICH3)2 A
Ucxons u3 pypana u aneruneHa, noiayuure 2,5-6uc(2-dpypuin)-tunodpen A. Mcnonb3yiite mo0bie
Ipyrue HeoOXOMMbIe HEIMKINIECKUE PearcHTHI.

.
o o A
N3 BTOpUYHOTO aMUHA A M IpyrUX HEOOXOIMMBIX pEareHTOB MOJydyuTe AuamMuH b.

)A 5

H CH2CH2MH 2
(H3C)ZM

I/ICXOI[H 3 TI/IO(beHa, MCTUJIIBUHUJIKCTOHA U HeopFaHI/I‘IGCKI/IX peal"eHTOB, HOJ'Iy‘II/ITe COCAMHCHUC
A.

H3 < \\

5
0
CH3 A

W3 annnuHa u APpYrux HCO6XO,Z[I/IMLIX pCarcHToB NOJIY4YUTC 6-aMHUHOXUHOJIHH.
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30.

31.

32.

Hcxons wu3 OpomOeH3osa, NUPUAMHA W JPYTHX HEOOXOJUMBIX pEareHTOB, MOJIyduTe 2-
¢enmnmupuans. Hammmmre cTpykTypHYI0 (opMyity mpoaykra HUTPOBaHUA 2-(EHUIMHPUANHA
HUTPYIOIIEH CMECHIO.

Hcxonst u3 aneroykcycHoro 3¢wupa, aneroHa, AMOpOMITaHA, MaJIOHOBOIO 3(pupa M JIpyrux
HEOO0XOIMMBIX peareHToB, MoxyduTe N-(IHKIONPONHIMETHI)-2,5- TMMETHITHPPOIL.

/>

H3C CHa

A
[Tomyuynte 2-TpeT-OyTHIXHMHOJIMH W3 O-HUTPOTOJNyoJia, OEH30Jla, STaHOJA M HEOPTaHUYECKUX
peareHToB.

Metoauka ¢gopMuUpoBaHus pe3yabTHPYIOLIEH OLeHKH

VY4eOHBIM TUTAaHOM IO JAHHOW JWCIUIUIMHE IMPETyCMOTPEH JK3aMeH. MakchMaibHOe
KOJIMYEeCTBO OaIIOB, KOTOpoe MokeT HaOpaTh ctyneHT 100.

[Ipn ycnemHoM OCBOEHHMHM Kypca CTYIEHT, HaOpaBmMid 56 GayoB wiu 0osee, MOXKET
OBITh OCBOOOYKICH OT CIa4X YK3aMeHa.

B mpoTtuBHOM ciydae Ha dSKk3aMeHe (YCTHBIH OTBET) MAarMCTPaHTy TpeiaraeTcs TPH
TEOPETUYECKUX BOIPOCa.

Bec Teopernueckunx BompocoB cocTaBisieT 1 u 2 Bornpocsl — no 30 6amnos, 3 Bompoc— 40
O6amnoB. To ecTh MakCHUMaJIbHBIH CyMMapHbIA Oayul 3a OTBET Ha dk3ameHe coctariser 100
0asioB.

Bce 3amanus oneHuBaroTcs mo mATHOAIBHOM CHUCTEMe, a 3aTeM MEePEeCUUTHIBAIOTCS IO
MPUBEIAECHHOM IIKAJIE.

IIIkana UTOroBoi akaJeMHYeCKO yCIIeBAeMOCTH CTY/JAE€HTOB 110 IUCIUIJINHE

Cucrema onienok COI'Y
CymmMma 6aiioB Haspanue UucnoBoi SKBUBAJICHT
86 - 100 OTan4HO/3a4TEHO 5
71-85 Xopo11Io /3a4TeHo 4
56-70 Y 10BIETBOPHUTEIILHO/3aUTEHO 3

OueHuBaHue OTBETA CTYIEHTA HA IK3aMeHe (3auyeTe)

Xapakmepucmuxka omeema oannwl
JlaH TONHBIA, pa3BepHYTHI OTBET Ha IMOCTaBJIEHHBIH BOMPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUIl 00 0OBEKTE, MPOSBISIOMIASACST B CBOOOIHOM
ONEPUPOBAHUU  TOHATUSAMM,  YMEHUM  BBIICIUTH  CYILIECTBEHHBIE U
HECYIIECTBEHHbIE €ro TPHU3HAKH, NPUYMHHO-CJIEJCTBEHHBIE CBS3U. 3HaHHE 00 46-50
00BEeKTE NEMOHCTPUpPYETCS Ha (pOHE MOHMUMAHUS €ro B CUCTEME JaHHON HAayKH U
MEXIUCIMITTIMHAPHBIX cBs3eil. OTBeT hopMynHupyercss B TepMUHAX HAYKH,
U3JIOKEH JINTEPAaTYpPHBIM SI3BIKOM, JIOTHYEH, JOKa3aTelieH, JIEMOHCTPHPYET
ABTOPCKYIO O3UIUIO CTYACHTA.
JlaH TONHBINA, pa3BepHYTHIA OTBET Ha TIOCTaBJIEHHBIH BOMpOC, TNOKaszaHa | 41-45
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COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 0OBEKTe, J0Ka3aTeIbHO PACKPHITHI
OCHOBHBIE IIOJIOKEHHUS TEMBI; B OTBETE IIPOCIEKHUBACTCS 4YETKad CTPYKTYpa,
JOTMYECKasl IOCJIEOBATEIbHOCTh, OTPAXKAOLasi CYIIHOCTb PAacCKpbIBAEMBIX
MOHATHH, Teopui, sBIeHWN. 3HaHWE 00 OOBEKTE JEMOHCTpUpYETCS Ha (QoHE
IIOHUMAHUA €0 B CUCTEME I[aHHOf/'I HAayYKHW U MCKIAUCHUIITIMHAPHBIX cBszert. OTBer
H3JIOKCH JIMTCPATYPHBIM SA3BIKOM B TCPMHUHAX HAYKH. MOFYT OBITH J0IIYHICHBI
HCOOYCThI B OIIPECACIICHUN HOHHTI/IIjI, HCITPABJICHHBIC CTYACHTOM CaMOCTOSATCIIBHO B
IIpolLiecce OTBETA.

JlaH TOJIHBIN, pa3BEPHYTBIM OTBET HA IIOCTABJICHHBIA BOIIPOC, IOKA3aHO YMEHHE
BBIJICNIUTh  CYLIECTBEHHbIE M  HECYIECTBEHHbIE  IPU3HAKW, I[PUYUHHO-
ciueacTBeHHble CBs3M. OTBET YETKO CTPYKTYpHpOBaH, JIOTMYEH, u3lokeH B| 36-40
TepMHHAX Hayku. OJHAKO JOMYILEHbl HE3HAYUTENbHbIE OLIMOKU WM HEJOYETHI,
WCIIPABIICHHBIE CTYAEHTOM C IIOMOIIBIO «HABOISIINX» BOIIPOCOB MPENOAABATEISL.

JlaH TonHBIA, HO HEAOCTATOYHO MOCIEA0BATEILHBIM OTBET Ha ITOCTABJICHHBIN
BOIIPOC, HO TMpU ITOM I[I0KA3aHO YMEHHUE BBIJACIUTh CYLUIECTBEHHbIE U
HECYLIECTBEHHbIE IPU3HAKU U MPUUYMHHO-CIIECTBEHHbIE CBsA3U. OTBET JIOTUYEH U 31-35
W3JI0KEH B TEPMHHAX HAYKH. MoOTyT OBbITH momymieHsl 1-2 ommoOKu B
OTIPEJIeIEHUU OCHOBHBIX TOHSATHUN, KOTOpBIE CTYAEHT 3aTpPyIHSETCS HUCIPABUTH
CaMOCTOSITENIBHO.

JlaH He#AoCTaTO4YHO MOJIHBIM M HEJAOCTAaTOYHO pPa3BepHyThIM OTBeT. Jlormka mn
MOCJIEIOBATEIbHOCTh M3JI0KEHUS HMMEIOT HapyuieHus. Jlomymiensl ommOku B
PacKpbITUM TOHATUH, yHoTpebneHuu TepMuHOB. CTyAeHT He CcrnocobeH
CaMOCTOSITEIHO BBIJICIUTh CYIIECTBEHHBIE WM HECYIICCTBEHHbIC mpu3Haku u | 26-30
[IPUYMHHO-CIEACTBEHHbIE  CBsi3U.  CTYIEHT  MOXET  KOHKpPETH3HpOBaTh
0000I1IeHHbIE 3HAHUS, JOKa3aB HAa MPUMEPAX MX OCHOBHBIE IOJI0XKEHUS TOJIBKO C
MIOMOIIIBIO ITpenoiaBaTens. PeyeBoe opopmiieHne TpedyeT NonpaBoK, KOPPEKIHH.

JlaH HEMOJNHBII OTBET, JIOTMKAa M MOCIEAOBATEIbHOCTh HW3JIOKEHUS HUMEIOT
CylLIeCTBEHHbIE HapylleHus. JlomymieHsl rpyOble OIMOKU MpU ONpeAeseHUuU
CYIIHOCTH PACKPBIBAEMbBIX MOHSATHM, TEOPHIl, SIBICHUMN, BCIEICTBIUE HETOHUMAHMUS 21-25
CTYIEHTOM HX CYLIECTBEHHBIX U HECYIIECTBEHHbIX IIPU3HAKOB U CBsA3eil. B oTBeTe
OTCYTCTBYIOT BBIBOJIbl. YMEHHE PACKPHITh KOHKPETHBIE MPOSIBICHUS 0000IICHHBIX
3HaHMI He Moka3aHo. PeueBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIIHH.

JlaH HemoJIHBIM OTBET, MPEICTABIISIOMIMKA CO00M pa3pO3HEHHbIE 3HAHUS MO TEME
BOIIpOCAa C CYLIECTBEHHBIMM OHIMOKamMH B ompeneneHusx. llpucyrcrByror
(bparMeHTapHOCTh, HEJNOTHYHOCTh u3N0kKeHHs. CTyJAeHT He OCO3HAeT CBs3b
JAHHOTO TIOHSTHS, TEOPUH, SBIECHUS C JPYTUMH OOBEKTaMU JUCLMILTUHBL. 1-20
OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3aIlMsl M JI0KA3aTeJIbHOCTh H3JIOXKeHHUs. Peub
HerpaMoTHasi. JlomonHUTENbHBIE W YTOUHSAIOIIME BOMPOCHI IpernojaBaTens He
MPUBOJIAT K KOPPEKIIUHN OTBETA CTYJCHTA HE TOJIHKO HA MOCTABJICHHBIN BOMPOC, HO
Y Ha IPYTHe BOMPOCHI TUCITUILINHBL.

He TTIOJIYYCHBI OTBCTBI 110 0a30BEIM BOIIpoCaM JUCHUIIIINHBI. 0

Iloka3aTenu M KPpUTEPUM OLIEHUBAHUS KOMIIETEHUIMI HA PA3JIMYHBIX ITAaNax ux
(¢popmMupoBaHus, ONUCAHNE IIKAT OLleHUBAHUS

YpoBeHb ¢chpopMUPOBAHHOCTH KOMIIETEHIMI

«MHUHUMAJLHBII MuHuMaJbHbIA «Cpennnii «BbIcoku
YPOBEHb He ypoBeHb» (56-70 ypoBeHb» (71-85 YPOBEHb»
AOCTUTHYT» (MeHee 55 0aJ1710B) 0aJ1710B) (86-100 6ans10B)
0aJ1J10B)
Komnereniuu ne «KommeTeHIImmn KomneTeHmum KomneTeHnmmn
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c(OpPMHUPOBAHHI. c(OpMHUPOBAHEI. c(OpMHUPOBAHEI. c(OpMHUPOBaHEI.
3HaHMsI OTCYTCTBYIOT, CdhopmupoBanbs 3Hanus o0mupHbIe, | 3HaHUA TBEpbIE,
YMEHUS ¥ HaBBIKH HE 0a30BbIE CTPYKTYPHI CHCTEMHBIE. apryMeHTHUpPOBaHHbIE
c(hOpPMHUPOBAHEI. 3HAHUM. YMenus HoCAT , BCECTOPOHHHE.
YMenus PpeNpOAYKTUBHBII YMeHus yCIemHo
(parmMeHTapHbI U XapaxTep, MPUMEHSIOTCS K
HOCSAT PUMEHSIOTCS K PEILICHHIO KaK
PETpPOTyKTUBHBIN PEIICHUIO TUIIOBBIX | THIIOBBIX, TaK H
Xapakrep. 3aJJaHUM. HECTaHAAPTHBIX
JlemoHcTpupyercs Jemonctpupyercs TBOPYECKHUX
HU3KNH YPOBEHb JIOCTaTOYHBIN 3aJlaHAMN.
CaMOCTOSITETTbHOCTH YPOBEHB JemoHCcTpHpyeTcst
IPAKTHYECKOTO CaMOCTOSITETbHOCTU | BBICOKUI YPOBEHb
HaBBIKA. YCTOWYUBOTO CaMOCTOSITEIbHOCTH,
MPaKTUYECKOTO BBICOKast
HaBBIKA. alalITUBHOCTD
MPAaKTUIECKOTO
HaBBIKA
Onucanue KpUTEpHEB ONEHNBAHMS
Ob6yuaromuiics OO6yyaromuiics OO6yyaromuiics OObyuaromuiics
0OHapyXHJ OOHapyXuJl ~ 3HaHHE | OOHAPYKWUJI [TOJIHOE | OOHAPYXKUII
3HAYUTEIIbHBIC OCHOBHOTO  y4eOHO- | 3HaHUE y4e0HO- | BCECTOPOHHEE,
npoOensl B 3HAHUAX | IPOTPaAMMHOTO IPOrPaMMHOTO CHUCTEMaTHUYECKOe U
OCHOBHOTO ydeOHO- | MaTepuasia B 00bemMe, | MaTepuaa, rIyooKoe 3HaHUE
IIPOrpaMMHOTO HE00X0IMMOM JUISl | YCIIEIIHO BBINOJHUI | y4eOHO-
MaTepuana, JONYyCTHJI | JajdbHeWIel y4eObl M | IpeayCMOTPEHHBIE IPOrPaMMHOTO
MPUHLIUIHATIbHBIE npeacTosiell paboTel | IPOrpaMMoi MaTepuaga, yMEHHE
OIMOKH B BBHITIOJIHEHUH | TIO npodeccu, | 3a1aHusl, YCBOMJI | CBOOOTHO
IIPEYyCMOTPEHHBIX CrpaBuIICs C | OCHOBHYIO BBINOJIHATh 3aJJaHU,
IIPOrpaMMOH 3aJaHUi U | BBIIIOJIHEHUEM JUTEPATYpY, IPESyCMOTPEHHBIE
HE crioco0eH | 3aiaHuil, PEKOMEHJIOBAaHHYIKO | IPOrPaMMOM,
IIPOJOJKUTh 00ydeHHE | IPEAYCMOTPEHHBIX IpOrpamMMoit YCBOMJI ~ OCHOBHYIO
WIM T[PUCTYNUTh MO | IPOrpaMMOl, 3HAKOM | AUCLUIUIUHBI, JUTEpaTypy u
OKOHYaHUU c OCHOBHOM | Ioka3aj 3HAKOM C
YHUBEpCUTETA K | JIUTEpaTypoH, CHUCTEMaTHUYECKHH JIOTIOJIHUTEIBHO M
npodeccuoHalIbHON PEKOMEHI0BaHHOU XapakTep 3HaHUH MO | JIUTepaTypoil,
JeATeNbHOCTH 6e3 | mporpammoit JUCLUIUINHE U | PEKOMEH/I0BaHHOMN
JIOTIOJTHUTEbHBIX JMCLUIUIMHBI, cnoco0eH K  MX | IporpamMmoi
3aHATUI 1O | AOMYCTHI CaMOCTOATEIBHOMY | JUCLUIUIMHBI,
COOTBETCTBYIOLLEH HOrPELIHOCTH B | IIOTIOJIHEHUIO U | yCBOWJI B3aUMOCBSI3b
JTMCLUIUINHE. OTBETE Ha HK3aMeHE M | OOHOBJICHHUIO B XOJI€ | OCHOBHBIX TOHSTUMN
npu BBINOJIHEHNU | JajbHeHIIeH JUCLHUIUIMHBL B HUX
9K3aMEeHaIlMOHHBIX y4eOHOIl paboThl U | 3HAYCHUHU ISt
3aJaHui, HO 00nanaeT | mpodecCHOHAIBHON | MpHOOpeTaeMoit
HE00X0IMMBIMU JEATEIIBHOCTH npocgeccuu,
3HaHUSMH  JUIL  HX IPOSIBUIJI TBOPUECKUE
yCTpaHEHUs noJt CHocoOHOCTH B
PYKOBOJICTBOM MOHUMAaHUH,
npernoiaBaTens. U3JI0KEHUU "
UCTOJIb30BAHUHU
yueOHo-
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IIPOrPaMMHOTIO

Marepuaia
Ouenka Ouenka Ouenka «xopomo» | OueHka «OTIHMYHOY»
«HEY/I0BJIETBOPHUTE/b | «Y/[AOBJIETBOPUTEIbH | «3auTeHO» [ «<3auTeHO»

HO» /He3a4YTEeHO 0» / «3a4YTEHO»

9. YueOoHo-MeTOaMYecKOe U MHPOPMALHOHHOE 00ecTieYeHUe TUCIHIJIMHBI (MOTYJIs1)
a) OCHOBHasl JIMTepaTypa:
1. Cyznanes, K.®. OCHOBBI XUMHH T€TEPOIUKINYECKUX COSAMHEHUI: yueOHoe mocodue : [16+] /
K.®. Cy3naneB ; MuHHCTEpCTBO Hayku M BbIcuiero oOpa3oBanus Poccuiickoit deneparuu,
OxHbIi1 QenepanbHblil yHUBEpCUTET, XUMHUYECKUl (akyabTeT, Kadenpa XumMuu npupoaHbIX U
BBICOKOMOJIEKYJISIPHBIX coeanHeHui. — PoctoB-Ha-/lony ; Taranpor : FOxHbIil ¢enepanbHbIil
yauBepcurer, 2018. - 104 «c.. wn - PexuMm goctyma: 1O MOAMHUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=561249. — buGmuorp. B kH. — ISBN 978-5-
9275-2850-9. — TekcT : AeKTPOHHBIH.
2. YcreiHOK, FO.A. Jlexnuu no opranwmdeckoit xumuu : [16+] / FO.A. YcreiHIOK. — MoOckBa:
Texnocdepa, 2015. — Y. 1. Boansiit koHteHTp. — 504 c. : ui., tadmn., cxem. — (Mup Xumun). —
Pexxum noctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=444861
. — bubmorp. B k1. — ISBN 978-5-94836-430-8. — TekcT : 3JeKTPOHHBIIA.
3. Opranmueckast xumus : yaeOHoe mocooue / E.A. @umatoBa, A.B. I'ynesckas, O.B. [Is6:70,
A.®. Tloxapckuii ; oTB. pen. A.B. I'ynesckas ; FOxubrit penepanpHbIii yHUBEpCHUTET. — POCTOB-
Ha-Jlony ; Taranpor : HOxwublii ¢denepanbublii yHuBepcuteT, 2017. — Y. 2. Apomarudeckue
coemuenusa. — 118 ¢ : w1 - Pexum JOCTYyTA! 1300 IO ITHCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=499923. — bubmuorp.: ¢. 109. — ISBN 978-
5-9275-2392-4. — TekcT : 3NeKTPOHHBIM.
4, Jlxoyae Jk., Mumnc K. Xumus TeTepolMKIndecKux coenuHeHnit. M3matenpcTBo: Mup,
2014r.
5. Teodun Aiixep, Jlyrn @. Tutne [IpenaparuBHas opraHnyeckas XuMusi. Peakiiuu 1 CHHTE3HI B
MPAaKTUKyM€E OPTaHMYECKON XUMHUH U HAyYHO-UCCIIEI0OBATEIbCKON JTabopaTopun. Mup, 2009 r.
0) 10MOJIHUTEJIbHASI JIUTEpaTypa

6. A. JI. Kypu, M. B. JluBannos, A. B. YUenpaxos, JI. 1. Jluanuosa, I'. C. 3aiineBa, M. M.
KabGaunuk. 3amaun mo opraHWdecKoW XuMum C pemieHusMud. M3n-Bo bunom. JlaGoparopus
3HaHui. M.: 2009 r.
7. Ix. Jxoynb, K. Muiic. Xumus TeTepoIuKInIecKux coemuHeHnii. Mocksa «Mupy, 2011 r.
8. JIx. JIx. Jlu. UmeHnnble peaknuu. MeXaHM3Mbl OpPraHMYECKHX peaknuii. MockBa. buHOM.
JlaGopaTtopus 3nanui. 2009r.

B) COCTAB JIMIEH3MOHHOI0 H CBOOOHO PACIIPOCTPAHIEMOI0 MPOrPaMMHOI0 odecreyeHus,
B TOM 4HCJIe 0T€4eCTBEHHOT 0 IPOU3BOACTBA.

Ne HaumenoBaHue Ne norosopa (JaMueH3UsA)

n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 Windows 10 Pro for Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

Workstations

3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

38



https://biblioclub.ru/index.php?page=book&id=561249
https://biblioclub.ru/index.php?page=book&id=444861
https://biblioclub.ru/index.php?page=book&id=499923
http://www.setbook.ru/books/authors/author53073.html
http://www.setbook.ru/books/publishers/publisher35122.html
http://www.ozon.ru/person/2714163/
http://www.ozon.ru/person/2714186/
http://www.setbook.ru/books/publishers/publisher35122.html

8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
10 | Office Standard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
11 | Office Standard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
12 Cucrema TectupoBanus Sunrav | Ne 468 ot 03.12.2013 UIT Cynrarynun P.T. (6eccpouno)
WEB Class
AntuBupycHoe nporpammuoe | Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. o
13 | o6ecneuenne Kasperksy Total | 14.03.2019r.

Security

14 Cucrema ympaBieHus: 6azaMu
nanubix MySQL FireBird

CBo0oHOE MTporpaMMHOE o0ecredeHue(6eccpovHo)

CucreMa TIOMCKA TEKCTOBBIX
15 3aMMCTBOBAaHUI
«Autumnaruar. BY3»

Ne 795 o1 26.12.2018 (metictBurenen g0 30.12.2019 1) ¢
3A0 «Antu-Ilnaruar» npojiena go 2021 r.

Ne 430-2017/614 0111.01.2017 r. OO0 «Dact-Uudpopm»

KoncynbranTt+
16
(6eccpouno)

17 | T'apanr 01.2020 r. -12.2021r.

I') COBpeMeHHbIe NMPodecCHOHANbHBIEC 0a3bl JAHHBIX, HH(POPMALIMOHHBIE CIIPABOYHbIE
CHCTEeMbl, JJIEKTPOHHBIE 00pa30BaTeJbHbIE PECYPChI

ObecrieueH J0CTYn K COBPEMEHHBIM TpodecCHOHANbHBIM 0a3aM JaHHBIX, WH(OPMAIHOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (oubmunorexka COI'Y):

1. OBbC «Yuuepcurerckas oudamnoreka ONLINE» (https://biblioclub.ru/)

2. OBC «KoncympTanT crymeHta» CryaeHUeckass dJCKTpOHHass OMOIMOTEKa 110
MEIUIIMHCKOMY U (papmarieBTHUecKoMy 00pa30BaHUIO, a TAKXKE 10 €CTECTBEHHBIM U TOYHBIM HayKaM
B 1estom (http://www.studentlibrary.ru/)

3. OBC «OpaiiT» — obpa3zoBarenbHas cpefa, BKIIOYAIOINIAash BUPTYAIbHBIA YUTAIBHBIN 3aJ1
y4eOHUKOB U y4eOHBIX ITOCOOMI OT aBTOPOB M3 BEAYIIHUX By30B Poccuu mo Bcem HampaBjieHHSIM U
crenuansHOCcTM (https://www.biblio-online.ru/)

4. Hayunas snextponnas 6ubnnoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BuptyanpHblil unTaabHbIN 3a1 auccepranuid u aBropedeparos PI'b (dvs.rsl.ru) —
pEruCTpaIysl U JOCTYII TOJIBKO B 3aJIe SJICKTPOHHBIX PECYPCOB.

6. YHuBepcanpHas 0a3a JaHHBIX AEKTPOHHBIX NMepHoAnYecKuX n3nanuii East View
(eastview.com) (https://dlib. Eastview.com/)

7. DnekTpoHHBIE pecypchl u3nateabcta Springer Nature (http://link.springer.com/)

8. DJeKTpOHHAs MEIUITHCKAS OoubimoTreka «KoHcynpranT CTY/ICHTa»

(http://www.studentlibrary.ru) qoctymnHa ¢ 1000010 KOMIbIOTEPaA MOCIE PETUCTPALIMN YUTATENS B3aje
ANIEKTPOHHBIX PECYPCOB.
9. Onextpounsie kuuru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBbC «Opaiit» — obpazoBaTenbHas cpefa, BKIIOYAroIas BUPTYaIbHbIM YHTAIbHBINA 3aJ1
y‘{e6HI/IKOB n y‘Ie6HHX HOCO6I/II71 oT aBTOpOB n3 BeI[yuII/IX By30B POCCI/II/I I1I0 BCEM HaHpaBJ'IeHI/I}IM nu
crenmansHOCcTIM (https://www.biblio-online.ru/)

PeKOMeH}lyeMble HHTEPHET-aJpeca mo XuMHuu:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14,
2011) /[ The Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/
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2. HYLE. International Journal for Philosophy of
Chemistry.http://www.hyle.org/journal/concept.htm

3. Foundations of Chemistry. Philosophical, Historical, Educational and
Interdiciplinary Studies of Chemistry.
4, http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/jour

nal/10698 http://www.sitc.ru/ton
http://www.eco.nw.ru/ http://www.wikipedia.org http://www.elementy.ru
http://www.qlobalproblems.ruhttp://www.vokrugsveta.ru

10. MaTepuajbHO-TeXHHYECKOE o0ecnedeHne TUCIUTITHHBI (MOTYJIs1)
[IpoBenenne AUCIUIUIMHBI 00ECTIEYEHO BCEM HEOOXOIUMBIM.

Y4yeOHble ayiuTOPUM JIA NPOBeAeHHUS 3aAHATHI JIEKIMOHHOTO THIA, CEMHMHAPCKOI0 THIIA,
KYPCOBOI0  TPOEKTHPOBaHMS  (BBINOJHEHHS  KypPCOBbIX  PpadoT), TrpynmoBbIX WU
HHAUBUAYAJBHBIX KOHCYJAbTAIUMA, TEKYNIEro KOHTPOJISI M MPOMEXKYTOYHOH aTTecTallMH, a
TaK:Ke CaMOCTOSITeIbHOH PadoThl 00y4aroIMXCs: MPENoIaBaTEeIbCKUN CTOJ;, CTYN; CTOJIBI JUIS
00yJaroIuXxcsi; CTyJbs; Kadeapa; KjaaccHas JOCKa.

[IpoeknronHoe MyabTUMennHOEe obopynoBanue (MynbTumenuiineiii npoekrop BenQ MX816ST,
C TIOTOJIOYHBIM KperuieHueM u Hab. kabeneit — 1 mt. Pabouas cranius B coctaBe: CUCTEMHBIN OJIOK
HP 500B MT E7500.DOS RUS (XF936 EA),Mou +/knaBuat — lmt.Komnbrotepsl g oduca B
komruiekTe (Mouutop (BENQ G2255A<Black>)//Cucremusiit 6510k — 1 miT.

[Iporpammuoe oOecneuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav  WEB Class (beccpounoe I10); IIporpammHoe oOecrieueHue s
penaktupoBanus xumuieckux dopmyin Isis Draw (beccpounoe I10); Koncynbrant mitoc; Cuctema
MOKCKa TEKCTOBBIX 3aUMCTBOBaHUM «AHTHIUIarnaT.BY3y»; [Iporpamma nns 9BM «bank BompocoB
st koHTposst 3HaHuiy; Cisco Webex; MOODLE; neMoHcTpanmoHHBIE W Y4eOHO-HATJIsAIHBIC
nmocooust (BUACOMPE3CHTALINSA).

JlaGopaTopusi OpraHu4ecKoi XUMHH ¥ TOHKOI0 OPraHM4ecKoro CHHTe3a

MIPernoJaBaTeIbCKUM CTOJI; CTYI ; CTOJBI AJIsi 0OyYaIOUIUXCs; CTYJIbs; KJIaCCHAsl TOCKa.
Ob6opynoBanue: IIpoekmoHHoe MyiabTUMenUiiHOEe o0opynoBaHue (MyabTUMETUHHBINA TTPOCKTOP
BenQ MXS816ST, c¢ motonouHbIM KperuieHHueM W Hab. kabemeir — 1 mT. PaGowas cranmms B
coctaBe:Cuctemunri 6ok HP 500B MT E7500.DOS RUS (XF936 EA),Mon +/knaBuar —
lmr.Komneroreper g oduca B komruiekre (Monutop (BENQ G2255A<Black>)//CucreMublii
6mox — 1 .

[Iporpammuoe obGecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav  WEB Class (beccpounoe I10); IIporpammuoe obecrieueHue ajs
penaktupoBanus xumuueckux opmyn Isis Draw (beccpounoe I10); Koncynprant mmtoc; Cucrema
MOMCKa TEKCTOBBIX 3aUMCTBOBaHUMN «AHTHILIaruat.BY3»; [Iporpamma ans 9BM «bank Bonpocos
s kouTposs 3HaHui»; Cisco Webex; MOODLE; neMoHCTpallMOHHBIE W y4eOHO-HAIJISIHBIC
mocoOust (BUACOTPE3CHTALIN).

Ikad BeITSAKHOM ¢ ToaBoA0M Bobl [1IB HBK - 2 mT.

O6opynosanue:Mcnaputens poranuonasiii ROTOVAPOR R210/V ¢ BepTHK. XONOAUIb. B KOMILI.
¢ uctm. koji6 — 2 wt. Mcnapurens poraunonusii Hei-Vapvalues G3 — 1 wr. Pedpaxkromerp NPD
454b2M ¢ moacsetkoit — 1 mrt. Tepmocrat oxnaxgatomuii HUBER Ministat — 1 mT. Hacoc
BakyyMHbIH MeMOpaHHbIi V-700 — 1 mr. Memanka marautHast ¢ nojgorpeBom IKARST — 3 mirt.
MarnutHas memainka ¢ nojgorpesom 78-1 (25B1 pazmemmuBanue/120Bt narpes) -1 mrt. Memanka
marnutHas RET control-visc — 1 mr. Memanka marnutHas ¢ HarpeBom IKA RST basik ¢
Inatunkom Temneparypst PT 1000.60 — 2 mt. Ynerpass. aesunrerparop M(-11 — 1 .

Becwl ananutnueckue WA-32 — 2 mr. Becwl naboparopusie CAS MWI120 — 1 mr. Becobl
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nabopatopasie CAS MW-120 1. 1. 0,01 — 2 mr. Becsr nabopatopusie npenmsnonnasie ET-30011 ¢
noBepkoi — 1 mr. CymmneHbiii mikad Loip LF-120\300-VSI — lwmt. PoranuoHHsIl McnapuTeb
Hei-VAP Value — lmr. Memranka MarHuTHas C MOJOTPEBOM M LHU(PPOBBIM TEPMOPETYISITOPOM
Heidolf — 2mr. MemOpannsbiii BakyymHbiii Hacoc KNFN 8423 FT.18n — lmr. HarpeBarenbHast
mwmta ES-H3040 — lmrt. Becbr nmaGopatopnsie smekrponneie BM12(500r, 0,01r, BHemrHss
kanuOpoBka — lmr. Becsl mabGopartopueie  anmektpoHHsle BM 101 —  mT.  pH-
metp\roHomep(crarmonapubiil) AunoH-4100(-2...14pH) — lmir.

JlaGopaTopun: KOMIbIOTEPHbIE KJIACCHI I TeKYLIEro KOHTPOJSI H NPOMEXYTOYHOI
aTTecTallUH, 2 TAK/KE CAMOCTOSITeJIbHON PaGoThl 00yYaKOIMXCS

MIPET0/IaBaTeIbCKUI CTOJI; CTYJ; CTOJIBI OOY4YaloUIMXCs; CTYNbs; Kadenapa; KJIacCHas JOCKa.
OO6opynoBaHHe: KOMITBIOTEPHI IS KOMIIBIOTEPHOTO KJacca B KOMIUIEKTE C MPOTPaMHBIM
o0ecrieyeHneM, BBIXOJIOM B ceTh VIHTEpHET W JOCTYIIOM B DJIEKTPOHHYIO 00pa30BaTEIbHYIO Cpemy
COI'Y- 12mrt, ucrounuku OecriepeboiiHoro mutanus, Ippon, kommyratop s kiacca D-Link
DGS-10240, untepakTupHas aocka 78 1702070/15112/11344/2 — 1wr. npoektop Beno MX503 —
L.

[Iporpammuoe obGecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrtema
tectupoBanus Sunrav  WEB Class (beccpounoe I10); IIporpammHoe oOecrieueHue s
penaktupoBanus xumudeckux dopmyin Isis Draw (beccpounoe I10); Koncynbrant miroc; Cuctema
MOKCKA TEKCTOBBIX 3aUMCTBOBaHUU «AHTHUILIaruat.BY3y»; [Iporpamma nns 9BM «baHk BompocoB
st koHTposst 3HaHui; Cisco Webex; MOODLE; neMoHcTpanimoHHBIE W Y4eOHO-HATJISATHBIC
mocooust (BUICONPE3CHTAIINSA).

Budanoreka, B TOM Yucje YHTAJIBHBIN 3aJ1: cTOJBI, CTYNbs; [IK oOyuarommxcsi.

ITporpammuoe obecneucane: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav . WEB Class (beccpounoe I10); IIporpammuoe obecriedeHue st
penaktupoBanus xumuaeckux Gopmyn Isis Draw (Beccpounoe I10); KoncynpranT mmoc; Cucrema
MOKCKa TEKCTOBBIX 3aUMCTBOBaHUN «AHTUILIaruat.BY3y; [Iporpamma mis 9BM «baHk BompocoB
st koHTposst 3HaHui»; Cisco Webex; MOODLE; neMoHcTpanmoHHbIE W Y4eOHO-HArJIsAIHBIC
rmocooust (BUICONPE3CHTALINSA).

DObC"YuuBepcurerckas Oubmmoreka ONLINE"  https://biblioclub.ru  ;3bC  «KoHcynbranT
CTy/IEHTa» http://www.studentlibrary.ru CTy/lleHYeCKas DJJICKTPOHHas OuOIMOTeKa 110
MEIUIIMHCKOMY U (apMaleBTHUEeCKOMY OOpa3oBaHHUIO, a TaKXkKe [0 €CTECTBEHHbIM U TOYHBIM
HayKaMm B II€JIOM;

OBC «fOpaiiT» - oOpa3oBaTenbpHas cpe/ia, BKIIOYAIOIIAs BEPTYATbHBIM YATATbHBIN 3aJ1 YUeOHUKOB
U y4eOHBIX TOCOOMI OT aBTOPOB M3 BeOylIIUX BY30B Poccuu 1Mo BceM HampaBlIeHUSM U
crienuasibHOCTIM WWW.biblio-online.ru;

JI€MOHCTPAIIMOHHBIEC U y4eOHO-HarIsAHbIE TTOCOOUs (BUACOMIPE3CHTAIINS);

DnektpoHHas OubnuoTeka auccepraimu u asTopedeparos PI'bB(DB/] PI'b) https://dvs.rsl.ru;

OBC «Hayunast snekrponnas 6ubnuoreka eLibrary.ru» https://biblioclub.ru
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