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[Iporpamma cocraBieHa B COOTBETCTBHM ¢ DenepaibHBIM TOCYAaPCTBEHHBIM 00pa3oBaTeIbHBIM
cragzaproM no HampasieHuto 04.04.01 (ypoBeHb Marucrtparypa), YTBEP)KIEHHBIM IIPHUKa30M
MunuctepctBa o0pazoBanus U Hayku Poccuiickoit @enepamuu Ne 655 ot 13.07.2017 r., yaeOHBIM
IUIAHOM TOJArOTOBKM Marucrtpa mno HampasieHuto 04.04.01 Xwumus, nporpaMma MOATOTOBKHU
«Opranuueckasi XUMHs», yIBepkaeHHbIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot «31» mas 2022

r., mpotokom Ne 13.

CocraBuTens: 1.X.H., npodeccop kadenpsl oprannyeckoit xumuu Adaes B.T.

Pabouan nporpamma ofcyxaeHa H yTBepIKIeHa Ha 3aceIaHHH KadeIpbl OpraHHIeCKO XUMHH
B
(npotoxon Ne 8 ot «08» anpemns 2022 r.)/
" - [Py Lo
BaBeayromuii kadeapoi W@ M)  A6aes B.T.
Onobpena coretoM (pakynpTeTa XMUMHH, DHOIOTHH H DHOTEXHOMOIHH

(mporoxon Ne 6/21-22 ot «25» anpens 2022 r.)

IIpencenarens copera axynpreTa O - Araepa @.A.



1. Crpykrypa u o0mast TpyA0eMKOCTh JHCHUIIIHHBI
OOmiast TpyJJOEMKOCTh JAUCHUILINHBI «MeXaHU3Mbl OPraHMYECKHX PEAKLIUN» COCTABISAET S5
3ayeTHbIX exuuuil (180 yacos).

Ounas popma 0OydeHus

3aouHas Gopma 00ydeHuUs

Kypc 1 -
Cemectp 1 -
Jlexum 36 -
[IpakTueckue (ceMUHApPCKUE) 3aHATUS - -
JlaGopaTopHbIie 3aHATHS 54 -
Koncynpramuu - -
WToro ayAMTOPHBIX 3aHITHN 90 -
CamocTrosTenpHas paboTa 36 -

( B TOM uncIte KypcoBas paboTa)

dopma KOHTPOJIA:

OKk3aMeH Dk3ameH, 54 yaca -
3adger - -
OO0I11ee KOJMYECTBO YaCOB 180 -
Ounast popma 00yuenus | 3aouHas popma oOyueHuUs
Kypc 1

2. llenn ocBOeHMST TUCIHUTITHHBI:

[ensimu ocBOEHUS NTUCIHUILIMHBI "MeXaHW3Mbl OPraHUYECKUX peakiuil' ABiIseTcs NOJydeHue
CTYICHTaMH COBPEMEHHBIX IMPEJICTaBICHUI O MEXaHU3MaxX peaklui, METOJax UX HCCIEeNOBaHUs, a
Takke GpopMHupoBaHHE YMEHHS AeIaTh COOCTBEHHBIE 3aKIIIOUEHUSI O MEXaHU3ME U3y4aeMOll peaKiuu,
YBEPEHHO OpUEHTHPOBATHCS B TMOTOKE MH(OpPMALUK, Kacaloulecss IUHAMUKA XUMHUYECKUX
npoueccoB. OCHOBOW IUCHMIUIMHBL "MeXaHu3Mbl OpPraHUYECKHX peakuuil', cocTosmen u3
B3aMMOYBSI3aHHBIX 4YacTeW, SBJISETCS TEOpUsS IMEPEXOJHOTI0 COCTOSIHUA, Oasupylomascs Ha
MPUHIMIAX ¥ TOCTyJaTaX XMMHYECKOW KMHETHKH M TepMOJMHAMUKU. YacTh Kypca HampaBlieHa Ha
M3Y4YE€HHE OCHOBHBIX IOJXOJOB W METOJOB YCTAaHOBJIECHUS MEXaHHU3MOB OPraHUYECKHX DPEaKIIHii,
BKJIIOYasi COBpeMeHHble (u3nueckue Mertonpl. Jlamee paccmarpuBaroTcs Haumbojee BaKHBIC
MEXaHHU3Mbl OpPraHWYEeCKUX peakiui, MpHpoJa HHTEepMenuaToB (KapOOKaTHOHOB, KapOAHHOHOB,
paauKanoB, KapOEHOB, HUTPEHOB), KOTOPbIE 00pa3yroTcsl B XOJ€ XMMHUYECKOTO B3aUMOJICHCTBUS, a
TaKkKe BakHas MHGOpMAIUS O MPHUPOJE PACTBOPUTENICH, BIUSHUU PACTBOPUTENICH Ha CKOPOCTH U
MEXaHHU3Mbl pPEaKIHi. YCBOGHHE TEOPETUYECKUX 3HAHUN TpeOyeT TOCeleHUsl JIeKIUA W
CaMOCTOSITENIBHOM ~ paboThl ¢ ydeOHHKOM. OTaenbHbIE TEMBI  TEOPETHYECKOIO  Kypca
MpopabaThIBAIOTCSL CTYIEHTAMHU CaMOCTOATEIbHO B COOTBETCTBHHM C IJIAHOM CaMOCTOSTEIbHOU
paboTsl. [To mporpamme JEKIIMOHHOTO Kypca IPOBOISATCS 3aHATH, Ha KOTOPBIX pelIaroTcs 3a7auu 1o
MEXaHHU3MaM peakiuil. BoNbIIMHCTBO 3a/a4 AaeTcsl CTyAEHTaM Ui CaMOCTOSITENIHOTO DPELICHHS.
J171s IpOBEpKYU MPABUIIBHOCTH PEIICHUS TPUBOISATCS CCHUIKU Ha OPUTHHAIIbHBIE PAOOTHI.

3. MecTo qucuuniaunsbl B crpykrype OIIOII MmarucTpaTypsbl.

HucuumnHa «MexaHu3Mbl OPraHMYECKHX PEakLUUi» OTHOCUTCA K 4YacTH, (popMupyemoit
y4JacTHHKaMu oOpa3oBaTenbHbIX OTHOIIeHWi bioka 1. Jucummiamuel (Momaynu) y4eOHOTro IiaHa
MOATOTOBKM MaructpoB no HanpasieHuto 04.04.01 Xumwus, nporpaMma noarotoBku Oprannyeckas
XUMUS1, UIMEeT UHJIeKC B yueOHoM mane b1.B.03.

Jns  OoCBOEHMS JAaHHOW JUCHMIUIMHBI HEOOXOJMMO  BIIQJIGHHUE NpPEABapUTEIbHBIMU
KOMIETEHIUAMH, NpUOOPETEHHBIMH B pe3ylbTaTe€ OCBOCHUS NPEALIECTBYIOMUX JUCLUIUIMH
y4eOHOTO IJIaHa MOoAroToBKM OakamaBpa o HampasieHuto 04.03.01 Xumus («Opranudeckas



xumus» - OK-7; OIIK-1; OIIK-2; IIK-3; IIK-6; 11K-7, «®u3ndeckne MeTO bl ucciemoBanmsy - 11K-
2; TIK-4;, «Crpoenne BemectBa» - I1K-3, «Dusuueckas xumus» - OK-7; OIIK-1; TIK-2; TIK-3;
«QnexkTpoxumus opranuueckux coequHenuin» - OIIK-1; OIIK-5; I1K-1; I1K-3; [1K-5, «be3onacHoctb
xusnenestensuoctm»y OK-9; OIIK-6; I[1K-7).

Jist ocBOeHUs JaHHOU yueOHO# nucrutuHbl (Y 1) CTyAeHT JOJKEeH BIaIeTh

OK-7. CriocoOHOCTBIO K CAaMOOPraHU3alU U CaMOOOPa30BaHMIO;

OK-9. CiocoGHOCTBIO HCTIONB30BATH MTPUEMBI ITEPBOI TTOMOIIH, METO/IBI 3aLIUTHI B YCIOBHSIX
YPE3BBIYANHBIX CUTYaLIH;

OIIK-1 CrnocoOHOCTBIO HCHOJB30BAaTh IMOJYYCHHbIE 3HAHHUA TEOPETUYECKHX OCHOB
(byHIaMEHTAJIBHBIX Pa3esioB XMMHH IIPU PEIICHUH MPo(eCcCHOHANBHBIX 33134,

OIIK-2. BrnageHueM HaBBIKAMH MPOBEACHUS XHMHUYECKOTO OHKCIIEPHMEHTa, OCHOBHBIMHU
CUHTETHUYECKUMHU U aHAIMTUYECKUMH METOJIaMU TOJIyUYE€HUSI M UCCIIEIOBAHUSI XUMUUYECKUX BEIEeCTB
U pEaAKIHIi;

OIIK-5. CriocoOHOCTBIO K MOUCKY U IEPBUYHOI 00paboTKe HAyYHOW U HAYYHO-TEXHUYECKOU
nHpopmanuy;

OIIK-6. 3nanreM HOPM TEXHUKH 0E30IaCHOCTH M YMEHHEM PEaM30BaTh X B JIAOOPATOPHBIX
U TEXHOJIOTUYECKUX YCIIOBHUSIX;

IIK-1. CiocoGHOCTHIO BBIIOIHATH CTAHIAPTHBIE ONEpaAIUH 110 IpeIaraeMbIM METOTUKAM;

IIK-2. Brnagenuem 0a30BHIMH HaBBIKAMH HCIOJB30BAHUS COBPEMEHHOW ammaparypbl IpH
MIPOBEJIEHUH HAYYHBIX UCCIIEIOBAHUII;

IIK-3. Bnanennem cucreMoii GyHIaMEHTAIBHBIX XUMHUYECKIX TIOHSATHI;,

IIK-4. CrnocoGHOCTHIO  TNPUMEHSTH OCHOBHBIE  €CTECTBEHHOHAy4YHBbIE  3aKOHBI U
3aKOHOMEPHOCTH Pa3BUTHSI XUMUYECKON HAyKU MPU aHAJIM3€ MOJy4YEHHBIX pPe3yJIbTaToB;

IIK-5. CriocoOHOCTBIO TIOTy4aTh U 00pabaThIBaTh PE3y/bTaThl HAYYHBIX SKCIEPHUMEHTOB C
MTOMOIIBI0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI;

IIK-6 BnanenueM HaBbIKaMU NPEJICTABJICHUS IOJYYEHHBIX PE3ylIbTaTOB B BHJE KPaTKUX
OTYETOB U MPE3EHTALIHIA;

IIK-7 BnanenueM meTomamMu O€30TAaCHOTO OOpalieHHs C XUMHUYECKHUMH MaTepuaiamMu ¢
y4eToM UX (PU3HUECKUX U XUMUYECKHX CBOMCTB.

Jly1s ocBO€HUS JaHHOW y4eOHOM TUCIUIUIMHBI CTYIEHT J0JKEH

3HaTth:
- OCHOBHBIE MPHUHLMIBI, 3aKOHBI, ITOJIOXXEHHUS, METOJOJIOTHIO H3Y4YaeMbIX XHUMHUUYECKHX
JTUCLUIUIMH, TOHUMAaeT OCHOBBI (U3NUYECKUX U (UZUKO-XUMUUYECKUX METOJIOB UCCIIEI0BAHUSI;
- OCOOCHHOCTH TPUHATUS W peaM3allud OPraHU3alMOHHBIX, B TOM YHCIE YIPaBICHYECKUX
PEIIEHHIT;
- TEOPETHKO-METOJIOJIOTUYECKUE OCHOBBI CAMOpPa3BUTHUS, CaMOpealld3allli, HCIOJIb30BaHuUs
TBOPUYECKOTO MOTEHI[MaIa COOCTBEHHOU JIeSTEIbHOCTH;
- 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB XMMUYECKHUX BEIIECTB Pa3IMUHON MPUPOIbI;
- (QaxkTophl BPEOHOTO BIHUAHUSA JJIEMEHTOB cpelbl oOuTaHus (TEXHUYECKUX CpPEICTB,
TEXHOJIOTHYECKHX MPOLIECCOB, MATepUasoB, 3/JaHUN U COOPYKEHUH, MPUPOAHBIX U COIUAIBHBIX
SIBIICHUN );
- HOpMaTHBHbIE TpeOOBaHUS U IpaBUJa TEXHUKU OE30MaCHOCTH MNpHU paboTe B XUMHYECKOU
nabopaTopHu;
- METO/1bl MOJYYEHUS U UCCIIEA0BAHUS XUMUUYECKIX BEIIECTB M PEaKIIMA;
- OCHOBHBIE MIPUHIIUIIBI U TIOJXObI K BEHIOOPY METOJIOB aHAIN3A;
- OCHOBHBIE (M3MYECKMEe W XUMHUYECKHE CBOWCTBA BEIIECTB M MaTEepHaliOB, HCHOJIb3YEeMBIX B
1ab0PaTOPHBIX U TEXHOJOTUYECKUX YCIOBUSAX, HA OCHOBAHUH KOTOPBIX (DOPMYIUPYIOTCS TpaBUiia U
HOPMBI TEXHUKH 0€3011aCHOCTH;

Ymers:
- ONPEJENsATh MIPHOPUTETHI MPOPECCHOHATBHOM EATETLHOCTH U CIIOCOOBI €€ COBEPIIEHCTBOBAHHUS Ha
OCHOBE CaMOOILIEHKH;



IUTAHUPOBATh CAMOCTOSITEIBHYIO JICITEILHOCT B PEUICHUH PO(ECCHOHATBHBIX 33/1a4;

UACHTU(HUIMPOBATH OMACHBIE U BPEeIHBIE (PAKTOPHI B PAMKAX OCYIIECTBIIIEMOI IEITETbHOCTH;

- IpeyIaraeT MepONPHUATHS IO TPEIOTBPALICHNIO YPE3BBIYAHBIX CHUTYAIUH;

- CHUCTEMaTU3UpOBAaTh W AHAJIU3UPOBATH  PE3YyJbTaThl XUMHUUYECKUX OKCIEPHUMEHTOB,

HaOJII0ICHN, U3MEPEHUH, a TAaK)Ke PE3yIbTaThl pACU€TOB CBOWCTB BELIESCTB U MaTEPHUAJIOB;

- UHTEPIPETUPOBATH PE3YIbTAaThl COOCTBEHHBIX 3KCIIEPUMEHTOB U PaCUETHO-TEOPETUUECKUX

padoT Cc UCIIOJIL30BAaHUEM TEOPETUUYECKUX OCHOB TPAJIMIIMOHHBIX U HOBBIX Pa3/I€IOB XUMHUH;

- IUIAaHUPOBATh U MPOBOJUTH IKCHEPUMEHTAJIbHBIE UCCIEAOBAaHMS, UCIOIb30BATh XUMUUECKHUE

CBOMCTBAa OCHOBHBIX KJIACCOB HEOPIaHMUYECKHUX U OPraHMYECKHUX BEIIECTB U Pa3IM4YHbIE METOJIbI

MOJTYYEHHUsI U MCCJIEIOBaHUSI XMMHUYECKUX BEIIECTB U PEaKLHid, TPOTHO3UPOBATH U OIICHUBATH

pe3yJIbTaThl SKCIEPUMEHTA;

Baanern:

- TpaBWIAMH TOBEJACHHUS TP BO3HUKHOBCHHHM YPE3BBIUYAWHBIX CHTyallMd MPUPOIJHOTO U

TEXHOTEHHOTO MIPOMCXOXKICHUS;

- IpUeMaMu OKa3aHUs MEePBOl MOMOIIb;

- MeToJamMu 0e301acHON pabOThl B XUMUUECKOH J1ab0paToOpu;

- HaBBIKAMHU COCTABJICHUS 3aKJIIOYEHUM M BBIBOJOB IO pe3yJibTaTaM aHajii3a JINTePAaTypPHBIX

JAHHBIX, COOCTBEHHBIX JKCIIEPUMEHTAIBHBIX U PAaCcYeTHO-TEOPETUUECKUX pabOT XUMHUYECKOU

HanpaBJIE€HHOCTH;

- HaBBIKAMH XMMHYECKOTO DKCIIEpUMEHTA B 00JACTH HEOPTraHWYECKHUH M OPraHMYECKOW XUMUH,

(U3NKO-XMMHUYECKUX METOJOB aHAJIN3a; HAaBbIKAMHU IPAKTUUECKOM pabOThl HAa COBPEMEHHOM

arnmaparype npu NpoBeIeHUH SKCIEPUMEHTOB, HOpMaMU TEXHUKH 0€30MMacHOCTH;

- HaBBIKAMM oIpeneneHnus 3(pPeKTUBHOTO HampaBieHUs JIEHCTBUN B 00JacTu NmpodeccroHaNnbHOMN

NeSITeNIbHOCTH;

- OPUHATHEM pEUICHUH Ha ypOBHE COOCTBEHHOM Npo(ecCHOHaIbHOU NAeATENbHOCTH; HaBBIKaMU

MJIAHUPOBaHUST COOCTBEHHOM MPO(ECCUOHATBHON AEATETHHOCTH.

JlaHHast AUCUUIUIMHA UMEET JIOTHUECKYIO U COJIEP>KATEIbHO-METOINYECKYIO0 B3aUMOCBSI3b MTPU
MOCJIEYIOEM OCBOCHMM JUCHUIUIMH Y4eOHOTO IUTaHa, a HMEHHO: «XHMHSA apOMaTHYeCKUX
reTeponukKioBy, «Karamusy, «XumMus 3JIeMEHTOOPraHUYeCKUX CoenuHeHui», «[IpobmeMbl cuHTe3a
JIEKapCTBEHHBIX NpenapaToBy, «IIpou3BoacTBeHHas (Iegarornyeckas) NpakTUKay.

N3yuenne maHHOW  AWCHUIUIMHBI  CIY)KUT  TOATOTOBKOM  CTyA€HTa K  OyaIylieu
podeccHOHAIbHON NIeATENBHOCTH B O0JIACTSAX — HAYYHO-UCCIIEIOBATEIbCKON M MeAarornyeckon
corjacHo npodecCHOHaIbHBIM CTaHIAPTAM:

1. 40.010. ITpodeccuonanbHblii cTanaapt «CHemUAJIMCT MO TEXHUYECKOMY KOHTPOJIIO
KayecTBAa MPOAYKIMU» YTBEPKICH MPHUKa30M MUHUCTEpCTBA TpyJa U COLUATBHON 3aIUTHI
Poccuiickoit ®Penepanmn ot 04.03.2014 No 123H. (3aperucTtpupoBaH MUHHCTEPCTBOM
toctuiiun Poccuiickoit @enepanun 22 anpenst 2014 r. Ne 32067). Bun npodeccronanbHoi
NeSITeNbHOCTH — « TeXHUYECKUN KOHTPOJIb KaueCTBa MPOIYKIIUM.

2. 40.011. ITpodeccuonanbublil cTaHAapT «CnenuuajncT N0 HAY4YHO-HCCIe0BATEIbCKHM H
ONBITHO-KOHCTPYKTOPCKHM Pa3padoTKam» YTBEpKJEeH IMpukazoM MHHHCTEpCTBA Tpyda H
conuansHOM 3amuThl Poccuiickoit @eneparuu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepcrBoM roctunuu Poccuiickoit @enepaunnu 21 mapra 2014 1., perucrpannonssiii Ne
31692). Bunm mnpodeccHoHanbHONW  gesTedbHOCTH —  «OCyIEeCTBIEHHE  HAy4HO-
WCCIIEIOBATENIbCKON JEATENbHOCTH MO PelIeHUI0 (yHIaMEHTAIbHBIX U MPUKIAAHBIX 3a/1a4
XMUMHYECKON HANPaBIEHHOCTH B COCTaBE HAYYHOTO KOJUIEKTHBA.

3. 01.004. TIpodeccuonanbublii cranaapt «Ilexaror mnpodgeccnoHaJbHOrO 00y4eHus,
npogeccHoHAIBHOTO  00pa3oBaHMsI W JONOJHHUTEJIBHOr0  MNPO(eCcCHOHAIBLHOIO
o0pa3oBaHuUsl» YTBEPKJIEH TMPUKAa30M MUHUCTEpCTBA Tpyda U COIMAIBHOM 3allUThI
Poccuiickoit @eneparun ot 08.09.2015 Ne 608H (3apeructpupoBaH MHHHCTEPCTBOM
toctuiimu - Poccuiickoit  ®denepann ot 24 centsiops 2015 1. Ne  38998). Bun
npodeccuoHanbHOU AesTenbHOCTH — «llemarornyeckas 1esTeNbHOCTh B MPO(ECCHOHATLHOM



oOyueHuw,
00pa3oBaHUM.

npodeccuoHAIbHOM — 00pa30BaHUH,

I[Ipy ocBoeHMM JAHHOW JUCLUIUIMHBI

JIOTIOJTHUTETIFHOM — TIPO(eCCHOHATBHOM

0Oy4JaromUHCs CMOXET IMPOJEMOHCTPUPOBATH
(wacTnuHO) cnenyronire 0600meHnbie TpynoBeie pyHkuuu (OTD) u Tpynossie pynkuuu (TD):

Kon w nanmenosante O06o00mennas TpynoBasi pyHKuus
npodeccuoHAIBLHOr0 = ((;)%’ilb) yHKn TpynoBas ¢pyuknus (TD)
CTaHJapTa

01 O6pazoBanue u HayKa (B cdepe JONIKOILHOTO, HAYaJIbHOTO 00IIero, OCHOBHOTO OOIIEro,
cpenHero o0riero oopazoBanus, MPoPeCCUHOHATBHOTO 00yUIeHUSs, TPOPECCHOHATILHOTO 00pa3oBaHus,
JOTIOJTHUTEILHOTO 00pa30BaHUs)

01.004 Iearor Kon | HaumenoBanue OTD YpoBeHb HaumenoBanue Td Kon
poheCCHOHATIHHOTO KBTI (UKAITIT
oOyueHwus, A | IIpenonaBanue mo 6 Opranuzanus AJ01.6
po(eCcCHOHATBHOTO IporpamMmmam yueOHOM
00pa3zoBaHus 1 po(heccHoHaTEHOTO JEeSITeITbHOCTH
JIOTIOTHUTEIBHOTO 0o0yueHus1, CpeTHETO oOyuarouxcs 1no
po(eCcCHOHATBHOTO poQecCrOHAIBHOTO OCBOEHHUIO YUE€OHBIX
oOpa3oBaHus, obpazosanus (CI1O) MIPEeIMETOB, KYPCOB,
YTBEpKIIEH Y JIOTIOJTHUTETBHBIM TVCTIATUTHH
MPUKA30M poheccCuoHaTbHBIM (Monyreii) mporpamm
MunuctepcTBa nporpammam (AI1IT), po(hecCHOHATILHOTO
Tpyaa u OPUEHTHUPOBAHHBIM o6yuenus, CIIO u
COITMATPHOU Ha (nnm) I
3aILHTHI COOTBETCTBYIOIIMI [Temarornueckuii AJ02.6
Poccniickoii YPOBEHb KOHTPOJIb U OLICHKA
®denepauuu oT KBaJIM(DUKALIMU OCBOCHUS
08.09.2015 Ne 6081 00pazoBaTeIbHON
(3aperucTpupoBaH MIPOrPaMMBbI
MunuctepcTBOM npodeccuoHanTbHOTO
FOCTHITUU o0yuenwus1, CI1O u
Poccuiickoii (wm) AT B
denepanuu ot 24 mporiecce
ceHtsiOps 2015 r. MIPOMEXKYTOUHOH U
Ne 38998). UTOrOBOM
aTTEeCTallUU.
Paspabotka AJ03.6
IPOrpPaMMHO-
METOIUYECKOTO
obecrnieueHus
y4eOHBIX MPEJMETOB,
KypCOB, TUCLUIUINH
(Momyneit) mporpamMm
npo¢eccuOHATBLHOTO
obyuenus, CIIO u
() AT

40 CxBO3HBIE BH]IBI TPO(ECCHOHANBHON IEATEeTHPHOCTH B IPOMBIIIUIEHHOCTH (B cdepe
HayYHO-TEXHHYECKUX, OMTBITHO-KOHCTPYKTOPCKHX Pa3padOTOK U BHEIPEHUS XUMHUECKOMN MPOTyKIIHH
Pa3IMYHOTO Ha3HAYCHUs, B cepe METPOJIOTUH, CEPTUPUKAIINN U TEXHIHUECKOTO KOHTPOJIS KauyecTBa
MPOIYKIUN)




40.010 Coenuaiuct

10 TEXHUYECKOMY Kon | Haumenosanune OT® KB;EEEE;HH Haunmenosanue TO Kon
KOHTPOJIIO KaueCcTBa
IPOAYKIHHY, A | KoHTpOJb KauecTBa 5 AHanus KadecTna A/01.5
YTBEPKICH MPOJIYKIIMU Ha BCEX CBIPbS U
IIPUKA30M CTaausax MaTepHaos,
MunucrepcTsa IIPOU3BOICTBEHHOI'O nony(haOpuKaToB U
TpyZa u rnpouecca KOMIIICKTYFOIITNX
COLMAIIBHOM 15631 (12071
3aIUTHI MHCTIeKIMOHHBIN AJ02.5
Poccniickoit KOHTPOJIb
denepauyu OT MPOU3BOJCTBA
04.03.2014 Ne 123 BHuenpenne HOBBIX AJ03.5
(3apeructpupoBaH METOJIOB U
MuHuncrepcTBOM CpEeACTB
FOCTUIINH TEXHUYECKOTO
Poccniickoit KOHTPOJIS
Odenepanyn 22 [IpoBenenue AJ04.5
anpenst 2014 r. Ne WCIIBITAHUN HOBBIX U
32067) MOJICPHU3UPOBAHHBIX
00pas1os
MIPOIYKITUN
40.011 Coenuanuct VpoBeHb
10 HAy4YHO- Kopn | Hanmenosanue OT® HanmenoBanue T® Kon
KB (UKAITAN
HCCIIEI0BATEIbCKUM
U OIIBITHO- C | IlpoBenenue 6 OcyiecTBiieHHE C/01.6
KOHCTPYKTOPCKHUM Hay4YHO- HAy4YHOTO
paspaboTkam, UCCIIEZIOBATEIbCKUX PYKOBOJCTBA
YTBEPXKICH U OTIBITHO- MIPOBEJICHUEM
MIPUKA30M KOHCTPYKTOPCKUX UCCIIeIOBAaHU 1O
MunuctepcTBa paboT no TeMaTuke OT/IeJIHbHBIM 3a7a4aM
Tpyaa u Opra"u3aiuu VYnpasnenue C/02.6
COLIMATIBHOU pe3yabTaTaMu
3alUTHI Hay4HO-
Poccuniickoin HUCCIIEN0BaTEIbCKIX
®denepanuu OT U OTIBITHO-
04.03.2014 Ne 121m KOHCTPYKTOPCKHX
(3aperucTpupoBaH pabor
MuHuCTEpCTBOM
FOCTUIIUU
Poccuiickoit

®enepauyu ot 21
Mmapta 2014 r. Ne
31672)

4. TpeGoBaHusi K pe3yJIbTaTaM OCBOEHHS TUCHUILINHBI (KOMIETEHIIUH 00y4Yalomerocs,
(popMmupyemble B pe3yibTaTe 0CBOCHUS JUCHUILIMHBI (MOTYJI51)

N3yuenue

JUCLUILINHEI

«MexaHn3MBbI

OpraHn4YCCKUX

peaxkuuiny

crocoo6cTByeT

(I)OpMI/IpOBaHI/IIO U Pa3sBUTHUIO Yy 06yqa10nmxc51 CJICAYIOMUX KOMIIETEHIIUM M HHINKATOPOB HX

JAOCTHIXCHUA:




3agaua Ko n HamMeHOBaHHe Koa n HaumeHoBaHM e HHAMKATOPA OcHoBaHue

npodgecc OHATLHOI npodgeccH OHATLHOI JOCTUKeHNS TIpodeccuoHATIBLHOMI (IIC, ananu3
JeSTeIbHOCTH KOMIIETEHI[UH KOMIIETEHI[HHU OIBbITA)

Hay4no-ucciienoBaTe/IbCKUM THI 32129
Ocy1iecTBieHe MK-2. Cnocoben IK-2.1. CocraBnsier 00U MIaH AHaJ3 OnbITa,
Hay4JHO- TUTAHUPOBATH PA0OTY HCCIICIOBAHMS U JEeTAIBHEIE TUIAHEI IIC:
KCCIICIOBATEIBCKONH | M BHIOUPATH OTIEIBbHBIX CTaJHH. 40.010
JESTEILHOCTH MO aJIeKBaTHBIE METO/IbI IIK-2.2. BeiOupaeT 3KcrepuMeHTaIbHbBIC 40.011
PEIICHUIO pelIeHUs HayYHO- U PacYETHO-TEOPETUYECKUE METOIbI

(dyHIaMeHTaIbHBIX 1
NPUKJIAIHBIX 337129
XUMHYECKOU
HAINpaBJICHHOCTH B
COCTaBe HAYYHOT'O

HCCIIeIOBATEIBCKUX
3a/ia4 B BHIOpAHHOM
00J1aCTH XHMHH,
XUMHUYECKOMN
TEXHOJIOTUH WIIH

pelIeHns TOCTaBICHHON 3a]]auk NCXO/IS
U3 UMEIOIINXCS MaTepHUaIbHbBIX H
BPEMEHHBIX PECYPCOB.

MK-2.3. [IpoBomUT UCHBITAHUS
WHHOBAIIHOHHOW TIPOYKIIWH.

KOJUIEKTUBA CMEXHBIX C XUMHUEN
HayKax
OcyecTBieHne MK-3. Criocoben MK-3.1. Ucnons3yer QpyHIaMeHTaIbHbIE | AHAIU3 OMbITA,
Hay4YHO- HCIIOJIB30BaTh 3aKOHBI XUMHUYECKON HAaYKU IJ1d I1C:
HCCIIE0BATENbCKON | (pyHIaMeHTalIbHbIC pa3pabOTKH HOBBIX METOIOB U METOJIUK 40.010
NEATENbHOCTH 110 3aKOHBI XUMHUHU U aHaJli3a BELIECTB U MaTEPUAIIOB, a TAKKE 40.011
PEHICHUTIO BJIAJCTH TeOpHeﬁ u IJ1d pEHICHUA HAYYHO-HUCCIICT0BATCIIBCKUX

(hyHIITaMEHTaIbHBIX U
MPHUKIIAIHBIX 33724
XUMHUYECKOMN
HaIpaBJIEHHOCTU B
COCTaBE HAy4HOT'O
KOJUIEKTUBA

HaBBIKAMHU
MPAKTUYECKOH paboThI
JUISL pElleHHs HAyIHO-
HCCIIEIOBATENHCKIX
3a/1ay c
HCIIONTb30BaHUEM
COBpPEMEHHBIX
pruOOPOB U
KOMIIBIOTEPHBIX
TEXHOJIOTUH.

3a/1a4 B 00J1aCTH OPraHWYECKON XUMHHU U
CMEXHBIX C XUMHEH HayKax.

K-3.2. YMeer HaXOAUTh,
(hopMyIUpoBaTh U pelIaTh CTaHJAPTHEIC
3aJla4d B HAYYHO-UCCIIEIOBATEILCKON
JeATEHPHOCTH B BRIOPAHHOHN 0071aCTH
XVMHH C UCTIONIb30BAHUEM COBPEMEHHBIX
nprOOPOB U KOMITBIOTEPHBIX TEXHOJIOTHH.
IIK-3.3. Biazgeer Teopueii 1 HaBbIKAMHU
MPAKTUIECKON paboThI YIS pPellCHHS
(yHIaMEHTaTbHBIX U MPHKIATHBIX
HAYYHO-UCCIIE/IOBATELCKUX 3a71a4.

B PE3YIBTATEC OCBOCHUEC NUCIHUILIMHBI CTYACHT JOJIKCH:

3HATE:

- COBpEMEHHbIE PACYETHO-TEOPETHUECKHUE METO bl XMMHH ISl pelieHus po(eCCHOHATbHBIX 3a/1a4;

- (yHOaMeHTaJbHBIE 3aKOHBI XMMHYECKOH HayKd AJsl pa3paOOTKHM HOBBIX METOAOB M METOAMK aHajIMu3a
BEILECTB U MAaTEPUAJIOB, a TAKKE Ul PELICHUS] HaAyYHO-HCCIEJOBATENbCKIX 3a7ad B 00IacTH OpraHuYecKOn
XMMUHU U CMEXHBIX C XMUMUEH HayKax.

YMerh:

- COCTaBJIACT O6H.[PII>1 I1J1aH UCCIICOAOBaHNA U NCTAJIBbHBIC IIJIaHBI OTACIBHBIX CTaI[PIﬁ;
- HAXOOUTBh, (I)OpMy.l'II/IpOBaTL U pClIaTh CTAaHAAPTHBIC 3a1a4YU B Hay‘lHO-HCCHeZ[OBaTeHLCKOﬁ ACATCIIbHOCTH B
BBI6paHHOI>i 00J1IaCTH XUMHH C UCIIOJIL30BaHUEM COBPCMCHHBIX HpI/I60pOB 1 KOMIIBIOTEPHBIX TEXHOJIOT U

Baanern:

- OKCIICPUMCHTAJIBHBIMHA U PACUCTHO-TCOPECTHUICCKUMHU MCTOIAMU PCHICHUA IMOCTaBJICHHOM 3aJa4uu
HUCXO0Jd U3 UMCHOIUXCA MATCPUATIBHBIX U BPEMCHHBIX PECYPCOB

[Ipu mpoBeneHuu yd4eOHBIX 3aHATUN OOECIEUMBAETCS PAa3BUTHE y OOYYAIOUIUXCS HABBIKOB
KOMaH/IHOW pabOThl, MEKITMYHOCTHON KOMMYHUKAIIUH, IPUHATHS PEILIEHUM, JIUEPCKUX KaueCTB.




Hcnonp3yercs npoBeAcHUE UHTEPAKTUBHBIX JIEKIIUM, IPYIIIOBBIX JUCKYCCUM, MaTepHalbl Ha
OCHOBC PC3YyJIbTATOB HAYYHBIX I/ICCJIGI[OBaHI/If/’I, B TOM 4YHUCJIC C YYCTOM PCTHOHAJIBHBIX oco0eHHOCTEH
poheccHOHaATBFHON AEATEIbHOCTH BBIITYCKHUKOB U TIOTPEOHOCTEN paboTOIaTeNeH.



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

HaumeHnoBanue TeM (BOIPOCOB), 3ansTus CamocrosiTeqibHas padoTa KosmgecrBo
I:z;‘e‘:’ U3y4YaeMbIX N0 JAHHOI TUCHHUILIHHE CTY/IEHTOB DopmBbI 6aJ10B JIurepar
" j[e]c]_[ j[aﬁ. KOHTPOJIAA . Ypa
Conep:xkanue Yacol min max
1 PeakumnonHocnoco0HbIe HHTEPMEANaThI 2 2 OcHOBHBIE THUTIBI 8 Cobeceno 5 1-24
oprannvyeckux peaknuii. CBOOOJHBIC paJUKAIbI. pEaKIrii OpraHUuYEeCKUX BaHUE,
AJNKWIBHBIE paguKallbl, CTPOCHUE U OCHOBHBIE COC/IMHCHUM: Mpe3eHTa
CITOCOOBI T€HEPUPOBAHMUSL. O6napyxeHue " MeperpynmnupoBKH, IUH  Ha
YCTaHOBJICHUE CTPOCHHSI CBOOOJTHBIX PaJUKAIOB. peKOMOWHAIIHS u OCHOBE
Crextpsl OIIP. Criun-noBymiku. PagukanbHpie mapbl JUCCOoIanus, COBpPEMEH
u spdexter XIS B cnexkrpax SAMP. o6- u =n- OMMOJIEKYIISIPHOE HBIX
Pagukamnsi. OcHOBHBIE paauKan-paauKaibHbIe 3aMEIICHUE, TEPEHOC MYJIBTUM
peakIuu: peKOMOWHAIINS, TUCITPOTIOPITUOHUPOBAHHE. aneKkTpoHa.  Jlenenue SIUIMHBIX
Okucnenue u BOCCTaHOBJICHHE CBOOOHBIX peakuuii Ha CpEICTB
panukanoB. CTaOUIbHBIC PAIUKAIIBI. HYKJICO(PHIbHBIC,
AIEKTPOPUITHHBIC u
TOMOJIMTHYECKHE.

OO6mias knaccupuKamms
MexaHu3MoB. IloHsaThe

0 MePEX0THOM
COCTOSIHUH. Cragun
U3YYEHUs MeXaHu3Ma
peaKIu:
MaTepualbHBIN OaslaHC,
KUHETHKA,
CTEPEOXUMUYECKHE
KOppEJISLNH,
W30TOITHBIE 51
CTPYKTYpPHBIE  METKH,

BIIUSIHUE 3aMECTUTEIIEH,
pacTBOpUTEI,




KaTaJin3aTopoB, IOUCK

HECTaOMJIbHBIX

WHTEPMETUATOB.
Kapbenst u  HuTpensl.  Koudurypanmonnsie TepmoauHamuueckue Cobeceno 1-24
B3aUMOJICHCTBUSL B KapOeHax. CHHIJIETHBIE U napaMeTpsl  PEaKIuii. BaHUC
TPUILICTHBIC KapOSHBI, X TEOMETPHS, PA3ITNINMOCTh Benmuumaa  sHTpOnUU Beimosmae
mo Ttecry Ckemna. CrpoeHue MeTWieHa U aKTUBAIUU TUTSt HUE
mapTopmeTiiieHa.  CIEKTPOCKONHS ~ MaTPUYHOMN peaKkuii pa3HbIX THIIOB. naboparo
m3oJsinun. CriocoOwl TeHepanuu kapoeHoB. HuTpeHst [Tonsartue 0 pHO#
U WOHBI HHUTpeHUWs. [Ipumepsl peakmuii ¢ UX KHHETUICCKOM u paboTHI
ygactueM. [ epMuIIeHbI, CUITHIICHBI, CTAHHUJICHBI TEPMOTUHAMHIECKOM

KOHTpOJIE peaKIui.

VYpaBuenue ['ammera.

KoncranTsl

3aMECTHUTENIEeH 51

KOHCTAHThI PEAKIUM, NX

3HaK U abCoIIOTHAs

BennuuHa. KOHCTaHTHI

o, G, c*, p.

Crepuueckue 3G EKTHI.

YpaBHeHue Tadra.

CooTHouieHue

JIMHEWHOCTHU

CBOOOJHBIX SHEPTUH B

UCCIIeIOBAaHUU

MEPEXOTHOTO

COCTOSIHUSI.
Kap6okartnonsl. KapOonueBeie u  KapOCHHUEBBIC Cobeceno 1-24
nonsl. Crpoenme katmoHoB CHz* n CH. BaHHE
I'eneparnus TPeT-OyTHIBLHOTO KaTHOHA B Brimonne
CYMEPKUCIBIX cpenax. DakTopsl, BIMSIONIME Ha HUE
CTaOMIBHOCTh KapOCHHEBBIX HMOHOB. AJITHIBHEIE, naboparo
OCH3WIbHBIE H  TOJHUAPWIMETUIBHBIE KATHOHBI. pHOM
Karnon rtpormmmuss u ero cBoiictBa. Illkama paboThI




cTabunbHOCTH KapOeHueBbIX HOHOB. OOBsICHEHHE
CTaOMIIN3UPYIOIIETO s dexra METHIbHOM,
(eHUITPHON U IUKJIOTPOIIMIBHON TPYIII, TaJIOTEHOB,
KHUCIIOPO/I-, a30T- U CEPOCOAEPKAILIUX 3aMECTUTEIIEH.
Hexaccuueckue kapOOKaTHOHBI

Kap6annonsl. CBoOOHBIE KapOaHHMOHBI B Ta30BOM Cobeceno 1-24
daze. HMx  wmcciuegoBaHWEe ~— METOJAMH  HOH- BaHWE,

IUKIIOTPOHHOTO PE30HAHCA U MAacCC-CIIEKTPOMETPUHU pedepar,

BBICOKOTO JaBieHus. [lonydeHne KkapOAHHOHOB B BEITIOJTHE

pacTBOopax B CYIIEPOCHOBHBIX Ccpelax. o- U T- HUE

Kap6annonsl. @DakTopsl, BJIMSIOILIAE Ha naboparo

CTaOMJIBHOCTh ~ KapOaHWOHOB. Posb  cpembl pHO#

MIPOTHBOHUOHA. KoHTakTHBIE u paboTHI

COJIbBAaTHOpA3JICICHHBIE ~ WOHHBIe  mapel.  CH-

Kucnotel. Kunetnmdeckass u TepMOJIMHAMUYECKAS

KHCJIIOTHOCTh. AMOWJIEHTHBIE aHWOHBI M (opMa HX

MO.

ApomMaruyeckne HOH-paaukaibl. ['eHepupoBaHue [Tpumepsr pEeIKHX Cobeceno 1-24
katnoH-paaukaioB (KP) u anmon-paaukanor (AP): WHTEPMEINATOB. BaHWE,

XHUMHYECKOE, (boToxHMHUECKOE, Hanpsoxennsie Brimosnne

BIEKTPOXUMHUUYECKOE. Peaknuu KP: YIJIEBOIOPOIbI. HHUE

JIUCTIPOTIOPIHOHUPOBAHUE, MPUCOEIUHEHHE Tetpasapan, naboparo

HYKJI€0(HIOB, OTHIEIJICHUE TpoToHA. Peakunu AP: ¢ (1,1,1)mpomennan, pHOH

JOHOPaMH  MPOTOHOB, JTUCHPOTIOPIIHOHUPOBAHUE, [UKJIONPONIEH U  €ro paboTsI

OoTLIEIUIeHHEe  HykieodyrHol  rpymmbel.  How-
pamukaneHble conu. Teopus KII3. SET-Mexanusm B
OPraHMYECKUX peaKlUUsX U €ero OoOHapyKeHUe
metogoM XIS,  Ilpumepsl  Takux  peakiuid.

OnHOPNEKTPOHHBIN C/IBT. MexaHusm
ANEKTPO(UIBHBIX NEPErpyNIupOBOK K
3JIEKTPOHOU30BITOUHOMY LEHTPY KakK

OJTHOANEKTPOHHBIH  caBur.  CTaOwibHblE  HMOH-
panukansl (romyooit Bropcrepa, KeTHIIbI U J1p.)

peakuus ¢ aTOMapHbIM
YIIEPOIOM.
[[uknuyeckue ajuIeHBI;
IIPUMEPBI PEAKLUN ¢ UX
y4acTHEM.
[Muknuyeckue
AlCTUJICHBI.
AnenadtuH. ApuUHBI U
reTapuHBI,
JI0Ka3aTeNnbCTBa ux




CYLIECTBOBaHUS c

MIOMOIIIBIO MEUYEHBIX

aTOMOB.
IlocTpoenue MoJeKYJAPHBIX opoOuTaei. - Cobeceno 1-24
Cuctembl. 7-CBsi3W B JOTHIJIEHE,  all€THJEHE, BaHHeE,
KapOoHWIBHOW  rpymme. Teopuss  BO3MYLICHHMA [pe3eHTa
MOJIEKYJIAPHBIX opOuTtaneil. Bo3mylenus nepBoro u OUd  Ha
BTOPOTO MopsiIKa. JIByxopOuTabHBIC OCHOBE
B3aUMOJICHCTBUS. TpéxopOuranbHbie COBpEMEH
B3auMojieiicTBus.  m-OpOutamu  JUHEHHBIX U HBIX
HUKIMYECKUX  COMPSHKEHHBIX  TIOJIMEHOB,  UX MYJIBTHM
MOCTPOCHWE Ha OCHOBE METOJA BO3MYILECHUH, €IUHUHBIX
CUMMETPUSA M Yy3JIOBbIE CBOMCTBA. 3aBUCHMOCTh CpEJICTB,
SHEpruu OT uucia y3iaoB. OCOOEHHOCTH CTPOEHHS BBITIOJTHE
HEUETHBIX  JIMHEHHBIX  TOJMEHOB.  AJUIMJIbHBIN HUE
paaukai, aHuOH M KaThoH. Lukinnueckne m-CucTeMsl. naboparo
[TapHocTs opOuTasieir. BrIpoxkaeHHBIE OpOUTAIH. pHO#
ApOMAaTHYHOCTh M AHTHAPOMATUYHOCTh. DHEPruu paboThI
JENOKAIN3alud M apOMaTHYHOCTh. beH3on u ero
MOJIEKYJIsIpHBIE opOuTanu. I'pannuHble opOUTaIU 1O
Oykyn (B3MO, HCMO, O3MO).
MHOrOCTpyKTypHOE ONMCAaHUE CTPOEHUS MOJIEKYJIbI
o6enszona. Teopust pezoHaHca U e€ NpPUMEHEHHE K
OCH30JbHOM, ANIMJIBHON M OEH3WJIBHOM CHCTEMAaM,
1,3-nunonsaM (muasoMeTaH, a3uibl, HUTPUIOKCHIBI,
HUTPUWIWIHABI W 1p.). [unepkoHbroranus u e
pacCMOTpPEHUE B paMKax TEOPUU MOJIEKYISIPHBIX
opOuTaiei.
o-CHcremsl. Kanonnueckue MOJIEKYJISIpHBIE Cobeceno 1-24
OpOHUTaK TETPadAPUUECKON MOJIEKYNIbl METaHa; WX BaHHE
MOCTPOCHHUE U3 TPYMNIOBBIX opOuTaneii ancamo6ns Ha Beinonne
U aTOMHBIX opOutaneit yriepona. KanHonuueckue HUE
MO mnockoit  kBaapatHoil — Monekyasl  CHa. nabopato
CpaBHEHHE CBOMCTB TETPAdAPUUECKOTO M IJIOCKOTO pHOI




METaHa. IIprunnbl KOH(UTYpaIrlMOHHON
ycToMuuBOCTH TeTpadapa. Konuenmms ruOpuaHbIX
opOuTaneii; ee MpUMEHEHHE K ONMHCAHUIO CTPOCHUS
METaHa. Henocratku IIPOCTOM TEOPUH
rHOpU M3, ux yCTpaHEHHE nyTeM
CUMMETpHU3aLUU TUOpPUIHBIX opouranei.
®DOTO3IEKTPOHHBIE CHEKTpPbI MeTaHa.
MouekynspHbele OpOMTaNu 3TaHa M UX HOCTPOEHUE
u3  "crpoutenbHbix OokoB" CHsz. CkeneTHble
opOHUTaNN LMKIONPONAaHA U UX MOCTPOCHUE U3 TpeX
crpoutenbHbIX OnokoB CH: ¢ momompo meTona
BO3MYILIEHUH. [InockocTHbBIE - opOuTanu
HUKJIONPONaHa. n-CBoiicTBa LMKJIOTIPONaHa:
"0aHaHOBOCTBH" T-CBf3€M, NPOTOHUpOBaHHE '"MO
pedpy", MPEANOYTUTEIbHAS KoH(popManus
HUKJIONPONMIAIKUIBHBIX KaTHOHOB, YCTOWYMBOCTD
KaTHOHOB, coJIeprKaIInx LUUKJIOTPOTIIIbHBIE
3amectuTend. CKeleTHbIE OpOWTAIM IMKIOOyTaHa.
VYTpara - CBOMCTB MpH MEPEXOJIE OT LUKIOMPOnaHa
K [UKJIaM C OOJIBIIIMM YUCIIOM aTOMOB YTJiepoJa

paboThI

OpOuTanbHOE CTPOEHHE METAJUIOKOMIUIEKCOB. THIIBI
JUTAHJIOB, TOHSATUS  JEGHTATHOCTH, TalTHOCTb,
MOJICYET YHCiia 3JIEKTPOHOB B KOMILIEKCE, MPaBHIIO
18 amexkTpoHOB, 0OpaTHOE CBSI3BIBAHUE U €rO POJIb B
cTabuiIn3anuu KOMIIJICKCOB. Amnanorus
uzonobanpHOoCTH.  [locTpoeHHe  MOJEKYISPHBIX
opOuTanei OKTadIpHUECKUX KOMILJIEKCOB.
[TocTpoeHre MONEKYISAPHBIX OpOUTane MI0CKO-
KBaJIpaTHBIX KOMIIJIEKCOB. [Toctpoenne
MOJIEKYJISIPHBIX OpOUTaNel TeTpa’ipuyecKuX
KOMIIJIEKCOB.

MonekynsipHbie
opburtanu (parmeHTOB
MLs, ML4, ML3s, ML,
CpM, Cp2M,
MOCTPOCHUE
KOMILJICKCOB u3
(dbparMeHTOB.

10

Cobeceno
BaHUE,
BBITIOJTHE
HUE
naboparo
pHOM
paboThI

1-24

Teopus NMePHINKINIECKHX peakumu.
Knaccupukanuss NepULMKINYECKUX peakiuil 1o
Byneopny-Xoddmany. XapakrepHsle 0COOEHHOCTH:

Cobeceno
BaHUE
Brinosae

1-24




BBICOKAsl CTEPEO- U PETHOCEIIEKTUBHOCTh, U3MEHEHUE HUE
CEJICKTUBHOCTU IIPU NEPEX0JE OT TEPMUUYECKOU K nabopato
(bOoTOXUMHUYECKO aKTUBALIUU. MonexynspHo- pHOH
opOUTaAlIbHAS TEOPHUSl TEPUIUKINYCCKUX PEaKIUH. paboThI
[lepunuknuueckue opOUTaNN; CyNparioBEPXHOCTHbHIE
u aHTaparoBEPXHOCTHbIE B3aUMOJICHCTBHUSI.

Kpurepun apomatmyHocth 10  XIOKKEIO H
Mébuycy.  XwokkeneBckas W MEOMYCOBCKas
TOMOJIOTUSI TEPEXOTHOro cocTosiHus. Paspeménnbie
U 3anpeuiéHHble peakliii; OTHOCUTEIBHOCTh TaKOTO
pasrpanuuyeHus. OObsCHEHHE pa3peUIEHHBIX U
3anpenIEHHbIX yTeu peakuuit METOJaMU
Bo3mymieHuss MO, KOppensiIMOHHBIX JIuarpamm H
apoOMaTU4YEeCKOTro u aHTHApOMaTHYECKOTO
MEPEXOHOTO  cocTosAHMs. [IpuMeprsl  peakumii,
unymux no "zanpeméHHomy" nytu. CoxpaHeHue
opOutansHO¥ cummeTrpuu. [IpaBuna Bynsopna-
Xodhdmana

10 DNEeKTpOIMKINYeCKne peaknuu. Mx wmexaHusm. Cobeceno 1-24
KonpoTaTtopHple #  AMCPOTATOPHBIE  MPOLECCHI. BaHME,
[IpaBuina Bynsopaa-Xoddmana TUTS pedepar,
NEKTPOLMKINYECKUX  PEaKLHM. [Ipumenenune BBIIIOJIHE
METOJa KOPPEISLUMOHHBIX JUarpaMM MW METoJa HUE
apOMaTHYECKOr0 MEPEXOJHOr0 COCTOSIHUS K J3TUM naboparo
peakuusM. [Ipumepst CUHTETUYECKOTO pHOI
WCIOJIb30BAHUS TEPMHUUYECKUX U (HOTOXMMHUECKUX paboTsI
ANEKTPOLMKINYECKUX  PEAKIUH. O6pazoBanue
YeThIPEXUWICHHBIX IHUKIOB. OOpa3oBaHHME CPEAHUX
LUKIJIOB IYTEM PACKPBITHS MaJjoOro IUKJa B
OnnMKIMYecKux cucremax. CTepeoXumMusl.

11 Huknonpucoenunenue. [Ipumenenne meroga BMO k Cobeceno 1-24
aHAJIN3y OSTUX peakuuid. Meroa KOppessLUOHHBIX BaHHE
auarpaMM M apOMaTHYECKOr0  MEPEXOIHOI0 Brimosne
COCTOSIHUS. Knaccudukarnus peakuuit HUE




HUKIOMPUCOCAUHCHUA 110 YUCITY DJJICKTPOHOB, THUITY

naboparo

opburanei u reoMeTpuu [IEPEKPBIBAHUA. pHOH
Tepmuueckue (4+2) peakiuu. Peaknus [{unbca- paboTHhI
Anpliepa ¥ PpETPOIMEHOBBIM pacnaa. Bropuunbie

OpOUTAILHBIC  B3aMMOJICHCTBUS  KaK  IpHYMHA

MPEIIOYTUTEIEHOTO SH/I0-TIPUCOEANHEHUS.

PernocenekTMBHOCT,  peakuMd W BEITUYMHA

KO2((HUIIMEHTOB HA KOHIIEBBIX aTOMaxX B IPAHUYHBIX

opbutaniax JueHa U gueHoduua.  MexaHuzm

MIPUCOEIMHEHNS] KapOEHOB MO JBOWHON cBsi3u. 1,3-

JlunonsipHoe  IMKIIONpUcOeanHeHne Kak — (4+2)-

mportecc. 1,3- Jlumomm W WX CTpPOCHHE.

dotoxumuyeckoe  (2+2)  IUKIONPUCOCTUHEHHE.

[TpaBuna Bynsopaa-Xoddmana TUTST

HUKIIOTPUCOETUHEHUSI.

12 Tunbl opraHuvecKMX peakuuid ¢ TOYKHU 3pPeHHs Cobeceno 1-24
TEOpHHU OpOMTAJIBHBIX B3aNMO/IeCTBHIA. BaHUE,
Amudatnyeckoe — HYKJICO(PHIBHOE  3aMEIICHHE. Mpe3eHTa
Mexanusmbl Sn1 1 Sn2. OpOuTanbHBI KOHTPOJIb U MM Ha
CTepEOXUMUS peaxuu. Bo3moxna M OCHOBE
yIbTUMAaTUBHAs TpaHUIA MEXAy MeXaHu3MaMu? COBpEMEH
Bnusinue cTpyKTypbl U pacTBOPUTENSI Ha MEXaHU3M. HBIX
B3aumopeiictBue HenoneneHHbIXx map. CTpoeHue MYJIBTUM
rUjpa3duHa ¥ TepeKucu Bojopoja. a-DPQeKT. €IUUHBIX
AHoMepHBI  3pdexkT U ero OoOBICHCHHE Kak CpEACTB,
B3aMMO/ICHCTBUE HEMOJEIIEHHBIX Map reTepoaTtoma C BBITIOJTHE
PasphIXIIAMUMU 6*-opbutansamu. BzanmoneiictBue HUE
HEMO/ICJICHHBIX map '"depe3 MpocTpaHCTBO" U "uepes nabopato
CBsA3U". AHXMMEPHOE COJICHCTBHE. pHOI

paloThI

13 Amudatuueckoe  INMEKTPOUIBHOE  3aMelleHHeE. Cobeceno 1-24
Yxonsmas rpymnma. Peakmum Sel, Sg2, Sei, SE1(N) BaHUE
PTYTb- M OJIOBOOPraHMYECKHUX  COETUHEHHI. Brimonne
OpOutanbHble  B3aUMOJICHCTBHS U CTEPEOXHMHUS. HUE




HykneodunpHoe copaeiicTBue B 3IEKTPOPUILHOM nabopato
3aMELIECHUMU. Kunernueckue  3aKOHOMEPHOCTH, pHOH
OTIPEICIISAIONIAsl PO ANEKTPODUIHHON aTaKu WU paboThI
HyKJIeo(prIbHOTO coeiicTBus. SET-Mexanusm.

14 ApoMaTudecKkoe AIEKTPOPIIIbHOE U HYKICO(PHIbHOE Cobeceno 1-24
3ameneHue. [loctpoeHre MoJieKyIsspHBIX opOuTanen BaHUC
OeH3ona u MOHO3aMEIEHHBIX OEH30JI0B. Brimosae
OpuenTanuss ¥ peakIMOHHAs CIOCOOHOCTH HHE
TTPOU3BOTHBIX OeH3ona B peakuusax naboparo
ANEKTPOPMIHHOTO 3aMEIIeHUsT C TOYKU 3pEHUs pHOM
opbutanbHoil Teopun. OpOUTATBHBIM U 3apsIOBBIH paboThI
KOHTpOJIb. DaKkTOpel MapUUATIBHBIX CKOPOCTEH.

CenekTMBHOCTP W €€ CBSI3b CO  CTPYKTYpOH
TEPEXOTHOTO COCTOSTHHSI. HNupexcor
“cynepaenokanuzyemoctu”  @ykyn ©U  “‘9ucna
peaktuBHOCTH [Iproapa. OHepruss U CHUMMETPUS
TPaHUYHBIX OpOWTaNIell JM3aMENIEHHBIX OCEH30JI0B.
OpOuranbabie KOYPOUITUESHTH U OPUEHTAITUS
HykieouabHOro 3amenieHust SN2(Ar).

15 [IpucoenuHeHKe MO ABOMHBIM YIIIEPO/I-yIIIePOHBIM Cobeceno 1-24
CBA3AM. BiusgHMe  3amecTuTelned — pa3nU4HOU BAaHHE
NPUPOABI HAa DHHEPrUI0 TPAHUYHBIX OpOuTaneit Brimosnne
AJIKEHOB. OpOuranbHbIe KO3 OUITHECHTBI u HUE
PErHOCENIEeKTUBHOCTb. MHuorocrtaauiiHbie u naboparo
COTJIaCOBAHHBIE MPOIECCHI MPUCOEANHEHUS. pHOM
I'unpobopupoBanue KakK npumMep paboTsI
MICEBIONEPUIIMKINYECKON peaKlnu.

16 JIoHOpHO-aKIENTOPHBIS B3aUMO IEUCTBHS B Cobeceno 1-24
OpraHMYeCKON  XHMHH. JloHOpHOAKIIENTOPHBIE BaHUE,
B3aUMO/JICHCTBUS KaK JIIEMEHTApHBI aKT MHOTHUX pedepar,
OpraHUYECKUX u PUPOTHBIX MPOIIECCOB. BBITIONTHE
Kommutekcrl ¢ nepenocom 3apsina (KII3), ux posisb B HUE
xumun. Kucnoter Jlbtouca. JXKéEctkme u  Msrkue naboparo
KHUCIIOTHl U OCHOBaHWs. OpOUTANbHBIN U 3apsOBbII pHOM




KOHTpoib. [lpumenenne mnpuniuna KMKO x
opraHmyeckuM peakuusaMm. Kucinorsl bpéncrena.
CBsizb  MEXJy TNPOTOHHOM H  JIBFOUCOBCKOM
OCHOBHOCTbIO, ypaBHeHHE JaBapjca. Pa3daBieHHbIe
pactBopbl. Cuia KHCIOT M OCHOBAaHUH. DPdeKTr
cosibBaTalMu. KHCIOTHBIM M OCHOBHOM KaTajus.
Crneundudeckuii U OOMMNA KUCIOTHBI M OCHOBHOM
KaTaJn3. VYpaBHeHHe bpéncrena.
KonuenTtprupoBaHHsie pacTBOPEL. Kucnorusie
¢yukuuu Ho, Ha, Hr. CooTHolieHne mexay HUMH.
Kucnoruele QyHKIMM W CKOPOCTH  peakUui.
Cynepkucnsie cpeabl. [IpeBpamieHuss opraHnyeckux
MOJIEKYJI B CyHepKHUCIbIX cpenax. CyrnepoCHOBHbIE
cpenbl. Cucrema JIMCO-OH™ kak cymepocHOBHas
cpena.

paboThI
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CurmaTponHble NEPEerpynmUpPOBKH (CUTMaTpPOIHbBIE
caeuru). Onpenenenue. Knaccudukanus. Ilopsmok
curmatporntHoro casura. Ilpumepsr [1,2], [3,3] u
JIPYTUX CUTMAaTPOIHBIX CABUTOB. ApoMaTHYecKoe U
aHTHApOMATHYECKOE MepexoaHoe cocrosHue. [1,2]-
Cnpuru. IleperpynnupoBka Barnepa-Meepseiina u
MMHAKOJIMHOBAs  MEperpymnmnupoBka.  Murpanus
BOJIOPOJIa W aIKWIbHBIX TIpynn. Hexnaccuyeckue
kapOookatuonsl.  CTtpoeHue  2-HOPOOPHUIBHOTO
KaTMOHAa II0 JaHHbIM cuekrpockonuu SAMP  1pu
pa3HbIX TeMIepaTypax. Crepeoxumus
neperpynnuposku Barnepa-MeepgeitHa. Murpanus
apuna. DeHOoHUEBbIE WOHBI. Kapb6enoBas
neperpynnupoBka Bonbda. IleperpynnupoBku &
anekTpoHoeuuuTHOMY a30Ty (bekmana, ['odmana,
Kypuuyca) kak [1,2]-curmartporHbie  CIBUTH.
Crepeoxumusi meperpynnupoBku bexmana. [3,3]-
Cnsurn. IleperpynnupoBkun Koyma un Kisiizena.
Cunte3 wuHnona mno ODumepy. bensunuHoBas

Cobeceno
BaHUE
Beinosne
HUE
nabopato
pHOH
paboThI

1-24




neperpynmnupoBKa kak [5,5]-curMaTporHblii cIBur.
bynbBanen. BasienTHas tayromepusi.
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Henepunuxinyeckue HEePErpynupOBKH. 1,2-
[leperpynmupoBkrn K DIEKTPOHOU3OBITOUHOMY
ueHtpy. IleperpynnupoBku Burrura, Crusenca,
Meiizenreiimepa. HMx crepeoxumuss M paauKa-
COrJIaCOBAaHHBIM  MexaHu3M.  OJHOAJIEKTPOHHBIN
CABWI, paaukaibHble mapsl U 3pdexrsr  XIIA.
[IeperpynnupoBka ®asopckoro. IleperpynnupoBku
B CBOOOJHBIX paaukanax. 1,5-Murpamus aroma
BOJOpPOJIA.

Opranunueckue
COCMHEHUS
MEePEXOJHBIX METAILIOB
Y METAJUTOKOMIUIEKCHBIN
katanu3. PaccMoTrpenue
pa3AYHBIX cTagni
KaTaJIMTUYECKOTO
mpoiiecca Ha TpUMepe
peaKiuu TUAPUPOBAHHUS.
Bnusnue pa3IMYHBIX
(GakTOpoOB Ha KaXKIYIO
CTaJNIO
KaTaJIATUYECKOTO
nukia.  TpaHc-3(dexr.
binskoe
B3aHUMOJICHCTBHE.
peakuuu M30MEpHU3alnU
AJIKEHOB, Kpocc-
COYETaHMs, MeTaTe3nuca
AJIKEHOB,
KapOOHWIMpPOBAHUS U
KapOOKCUITUPOBAHUS.

Cobeceno
BaHHE
Beimosine
HHUE
nmabopato
pHOM
paboThI

1-24

UToro

36

54

36

100




6. O0pa3oBaTe/bHbIE TEXHOJIOTHH

Tpaouyuonnvie nekyuu u npaxmuyeckue (CeMuHapcKue) 3anHAamus ¢ UCIoIb30BaHUEM
COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJOrMil. Jleknuum C HCIoib30BaHUEM MYJIbTUMEAUMHBIX
Mpe3eHTalui, JieKuuu-0ecenpl,  JIEKIUU-TUAJIOTH,  3BPUCTUYECKHE  JIEKIMM,  JIEKIHH-
BU3yalM3alM, MPAKTUYECKUE 3aHATUS, CAMOCTOSATENbHAss paboTa CTYJEHTOB, KOMIIbIOTEPHOE
TECTUPOBAHUE.

Jekyus-ouanoz — coaepxaHue MoJaeTCs Yepe3 CEpUI0 BOIIPOCOB, HA KOTOPHIE CTYAEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOJI€ JIEKLIUH.

Pechepam — nricbMeHHBIN AOKIA/ WIH BBICTYIUIEHUE TI0 ONPENENEHHON TEME, B KOTOPOM
cobpana nHdopmaIus u3 0JJHOTO WIH HECKOJIHKUX UCTOUYHUKOB.

Ilpezenmayuu Ha OCHOBE COBPEMEHHBIX MYJIbBTHUMEIUWHBIX CpPEICTB - CaMbId
3¢ deKkTUBHBIA crnoco0 JOHECeHUs BaXHOM HMHGOpPMALMK NpPU MYyOJUYHBIX BBICTYIUICHUSX.
Crnaiin-npe3eHTalluM € HCIOJIb30BAHMEM MYJIbTUMEIUHHOTO O000PYAOBAHMSI IO3BOJISAIOT
3¢(GEeKTUBHO M HAIJISIAHO NPEJICTaBUTh COJEP)KAaHUE H3y4aeMOIo Marepuaia, BBIIEIUTh U
MIPOUJUTIOCTPUPOBATH COOOIIEHHE, KOTOPOE HECET MOYYUTEIbHYI0 HH(POpMAIUIO, MOKa3aTh €e
KIIIOYEBBIE COJIepKaTelIbHbIe MyHKTHI. VCIoJIb30BaHWE MHTEPAKTUBHBIX 3JIEMEHTOB MO3BOJISET
ycuIUTh 3G(GEKTUBHOCTh MYOIUYHBIX BBICTYIUICHUH, SIBISIFOIIUXCS YaCThIO MPO(ecCHOHATBHOM
NeSITeIbHOCTH MPENo1aBaTeNs.

Onnaiin-cemunap — pa3HOBUAHOCTh BeO-KOH(EpEHIUHU, MPOBEICHHE OHJAaH-BCTped
WM mpe3eHTanui dyepe3 MHTepHET B pekuMe pealbHOro BpeMeHu. Kakiplii M3 y4acTHUKOB
HaXOJUTCSl y CBOETr0 KOMIIBIOTEpa (CpEACTBa CBS3M), a CBSI3b MEKIY HUMH MOJJEPKUBAECTCA
yepe3 MHTepHET MOCPEeACTBOM 3arpy:KaeMoro IpUIIOKEHHUs, YCTAaHOBJIEHHOTO Ha KOMIIBIOTEPE
Kaxxoro yaactauka (Zoom, Meet, Skype u ap.).

Buoeokongepenyua — ceanc BuneokoHdepeniicBszu (BKC) — »sto TexHomorus
MHTEPAKTUBHOIO B3aUMOJICHCTBUA ABYX M 0oJjiee y4aCTHUKOB 00pa3oBaTeIbHOIO Mpolecca Uis
oOMeHa nHpopmanueil B pealbHOM PEeXUME BPEMEHH.

Hcnonw3ytoTcsi ~ MHTEpakTHBHBIE ~ METOAbI ~ OOy4eHUs:  CUTYyallMUOHHBbIE  3ajauM,
HCCIIEIOBAaTENIbCKUI MeTOJ] OOy4deHHs, JeJIOBbl€ WIPhl, MOAIOTOBKAa W IyOJMYHAas 3aliura
pedepaTos.

Texnonocua 31eKmponH020 00yyenua (peanu3yercss MpU IOMOIIM 3IEKTPOHHOU
uHpopmannoHHo-o0pazoBatenbHoil cpeasl (DMOC) COI'Y npu ucnons3oBanuu pecypcoB IbC,
IIPU [IPOBECHUHN aBTOMATU3UPOBAHHOTO KOMIIBIOTEPHOTO TECTUPOBAHHUSA U T. ]1.).

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

IIpumeyanus:

- Bce Buabl yueOHOM paboOThl MOT'YT MPOBOJUTHCS JUCTAHIIMOHHO Ha OCHOBE JIOKAJIbHBIX
HOPMAaTHUBHBIX aKTOB.

- B mensx peanuzanuu  MHIMBUAYAJIBHOTO IMMOJAXOAAa K OOYYEHHUIO CTYJICHTOB,
OCYILIECTBISIOMIMX Y4eOHBI Mpolecc MO HHIAMBUIYalbHOM TPAaeKTOpPUHM B  PaMKax
MHIMBUIYAIILHOTO pabodYero IUiaHa, U3ydeHHWe JaHHON AMCHUILIMHBI MOXET OCYLIECTBISATHCS
Yyepe3 WHIUBHIyalbHbIE KOHCYJIbTAllMM MpEnojaBaTelsi OYHO, B 4Yachl KOHCYJIbTAlUH, IO
JNMEKTPOHHOW ToYTe, a Takke ¢ wucnoib3oBanueM Cisco Webex Meetings, mmardopmsr
JIMCTAaHIIMOHHOTO 0o0ydeHus: Moodle, nuunblii kabuHer cryzneHTa Ha oprtaie 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 3aKPEIUICHUS MOJYyYEHHBIX TEOPETUUCCKUX 3HAHUN U TPAKTUUYECKUX
YMEHHH 00yJaroIIuXCs CTYIACHTOB;

— yrIyOJICeHUS ¥ paCIIMPEHUSI TCOPSTHUSCKUX 3HAHMIA,

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

- (OpMHPOBAHHS CAMOCTOSITEIILHOCTA MBIIUICHHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3alluu;

— pa3BUTHS UCCIIEIOBATEIHCKUX YMEHHI.

CamocrosarenbHas paboTa oOydaroUIMXcs OCYHIECTBISIETCS HAa MPOTSKEHUH H3YyUEHHS
BCeW AMCIHUIUIMHBI B COOTBETCTBHUU C YTBEP)KJACHHOM B y4eOHOM IUIaHE TPYIOEMKOCTHIO U
COCTOMT WU3:

- paboTHI CTYIEHTOB C JICKIIMOHHBIMUA MaTepHallaMy, TIOMCKA U aHaJIu3a JIUTEepaTypbl U
ANIEKTPOHHBIX UCTOUYHUKOB MH(POPMAIINH TI0 33JaHHON TEME;

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

- U3YYCHUS TEOPETUIECKOTO, TPABOBOTO U CTATHCTHUECKOTO MaTepHuaa JJis MOArOTOBKH
K MMPAKTUICCKUM 3aHATHUSIM;

- TIOJITOTOBKH K DK3aMEHY.

[Ipy w3yuyeHun JaHHOW MUCHMIUIMHBI TPEIyCMOTpeHa 3amuTta pedepara. Bce
METOIMYCCKHE MaTEepPHabl TTPEICTABIICHBI B CUCTEME AUCTaHIMOHHOTO 00ydenus COI'Y.

MeToanuyeckne peKOMeH AN 110 HANTUCAHUIO pedepaToB

Pedepar — mnmceMeHHas paboTa MO ONpPENEICHHOW HAYYHOW mpoliieMe, KpaTKoe
M3JIOKEHUE COJIepKaHUsI HAydYHOTO TPyJa WM HaydHOU mpoOsiembl. OH sBISETCS NCHCTBEHHOU
(dbopMOIl CaMOCTOSITEILHOTO HCCIIEJOBAHMSI HAYYHBIX MPOOJIEM Ha OCHOBE M3YYEHHsI TEKCTOB,
CHEIHabHOM JUTEepaTyphl, a TaKKe Ha OCHOBE JHMYHBIX HAOJIOJCHHM, HCCIeNOBAaHUN WU
MpaKTH4ecKoro omneita. Pedepar momoraer BepabOTaTh HABBIKUM U MPUEMBI CAMOCTOSTEIHHOTO
HAay4yHOTO IIOMCKA, TPAaMOTHOTO U JIOTUYECKOTO M3JIOXKEHUS HW30paHHON mpoOsieMbl U
CHOCOOCTBYET MPUOOIIEHUIO CTYACHTOB K HAYYHOU e TEIIbHOCTH.

[TocnenoBarenbHOCTH PabOTHI:

1. Beibop Ttembl uccienoBanus. Tema pedepata BbIOMpAeTCs CTYIEHTOM Ha OCHOBE €ro
Hay4yHOTO MHTepeca. TakyKe MOMOIIb B BEIOOPE TEMbI MOKET OKa3aTh MPEIo1aBaTeb.

2. IlnanupoBaHue wuccleqoBaHMs. Bkiarodaer cocTaBlieHHWE KaJeHAApHOTO IUIaHa
HAyYyHOTO UCCIEOBaHUS U IUIaHa mpedmnojaraemoro pedepara. Kanenmapuwiii miaH
UCCIIEIOBAHUSl BKIIOYACT CJEAYIONIME 3JIEMEHTHI: BBIOOpP U (opmynupoBaHue MpoOIEMBbl,
pa3paboTKka IJIaHa MCCIEAOBAaHUSA U IPEABAPUTENHLHOTO IIaHa pedepara; cOOp M U3ydeHue
UCXOJHOTO MaTepualia, MOUCK JIMTEpaTyphbl; aHallu3 COOpPAaHHOTO MaTepuaia, TeopeTHdecKas
pazpaboTka mpoOIeMbl; COOOIIEHHE O WPEIBAPUTENBHBIX pe3yabTaTaX HCCIEeI0BaHUS;
muTepaTypHoe oopMIIeHUE HCCIeA0BaTEIbCKOM MPoOIeMbl; 00CykIeHue padoThl (Ha ceMUHApe
U T.IL).

[Tnan pedepara xapakTepu3yer ero cojepxaHue U CTpyKTypy. OH TOJDKEH BKJIIOYATH B
cebOs: BBeJECHHE, TNl OOOCHOBBIBAETCS AKTYalbHOCTH MPOOJIEMBI, CTaBATCSA IENb WU 3aJadu
WCCIIEIOBAHUS; OCHOBHasg 4YacTb, B KOTOPOWM pAacKpbIBaeTCs COJIep’KaHue MpOOIEeMBI,
3aKIJIIOUEHUE, TJIe 0000IAI0TCS BBIBOIBI IO TEME M JAIOTCS MPAKTUYECKUE PEKOMEHIAIIHH.

3. [Mouck u u3zyueHue auTepaTypsl. [ BHIABIEHUS HEOOXOIUMOM TUTEpPATYpPhI CIEAYyET
oOpatuthcst B OuOMMOTEKYy WM K mpenoaaBarento. [logoOpaHHyro auTepaTypy cleayer
3adukcuposats cormacHo 'OCT no 6ubnmorpadguyeckomMy OnMcaHUIo MPOU3BEICHUH TIeUaTH.
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Jiis pa3paboTku pedepara TOCTATOYHO U3YYCHUE 4-5 BOKHEUIINX cTaTel 1Mo n3OpaHHON
npobneme. Ilpu w3ydeHWHM JUTEpaTypbl HEOOXOJAMMO BBIOMpPATh MATEpUATL, HE TOJBKO
MOATBEPKIAIOIIUH TIO3UIINIO aBTOpa pedepara, HO U MaTePUAI JISI TOJIEMUKH.

4. O6pabotka marepuana. [Ipu 00paboTKe TMOTYYEHHOTO MaTepuana aBTOP JOJDKEH:
CUCTeMAaTHU3UPOBATh €ro Mo pas3zeiiaM; BBIABUHYTh M OOOCHOBATh CBOMW THIIOTE3bI; ONPEACTUTH
CBOIO MO3UIIMIO, TOUKY 3pEHHS TI0 paccMaTpruBaeMoi pooieMe; yTOUHUTh 00BEM U CO/IepIKaHue
MOHATHH, KOTOPBIMH MPUXOAMTCS OIEPUPOBATH TpH pa3paboTKe TeMbl; CHOPMYIUPOBATH
OTIpEJICIICHUs] W OCHOBHBIC BBIBOJBI, XapaKTEPHU3YIONIUE PpPEe3yIbTaThl  HMCCICIOBAHHS,
OKOHYATEeJIBHO YTOYHHUTH CTPYKTYpY pedepara.

5. Odopmienue pedepara. Ilpu odopmienun  pedepata  peKOMEHAYETCS
MIPUACPKUBATHCS ClIeAyromuX mnpaBui: CieayeT mucath JUIIb TO, YeM aBTOP XOYET BBIPA3HTh
CYIIHOCTh TIpoOJieMBbl, ee JIoruKy; [lucate cTporo mocienoBaTeiabHO, JIOTHYHO, AO0Ka3aTeIbHO
(o cxeme: Te3uc — obocHOBaHME — BBIBON); [IncaTh sipko, 00pa3HoO, )KUBO, HE TOIBKO BCKpPHIBAS
WUCTUHY, HO M OTpa)kas CBOIO IO3HUIIMIO, MPOIAraHIupys MOJIydeHHBIC pe3yibTatrhl; [lucarh
OCMBICTICHHO, COOJIfo[jasi TpaBHja TpaMMaTHK{, HE 3JI0yNnoTpeOnss HaykooOpa3HBIMH
BBIPOKECHUSMHU.

Pedepar BeImonHSETCS B COOTBETCTBUM C TPEOOBAaHUSMHU CTAaHIAPTOB, pa3pabOOTaHHBIX
JUIsl JTaHHOTO BHJA JOKyMEHTOB. Pabora pgomkHa OBITH BBITIOJIHEHa Ha Oenoit Oymare
craggaptHoro jucta A4. Tekct nomkeH OBITH OTHEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTs cieqyronuM TpeOOBaHUAM: MapaMeTphbl MOJei CTpaHuUIL
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 HHTEPBAJ — MOJIYTOPHBIN.
JleHTa mpuHTEpa — TOJNLKO 4€pHOrOo mBera. Hymeparus ctpanHun] B pedepare IODKHA OBITh
CKBO3HOM, HaUMHAas ¢ TpeThel cTpaHuilpl. Homep mpocraBisercss apabckumMu nmudpamMu BBEPXY
Ka)XJ0M CTpaHUILIbI CITpaBa.

[Ipu u3noxxennu Matepuaga HEOOXOIUMO MPUACP)KUBATHCS MPUHATOTO IJIaHA.

bubnuorpadudeckuii CUCOK COCTABIISIETCS HA OCHOBE HCTOYHHKOB, KOTOPBIE OBLIH
MIPOCMOTPEHBI M W3YYEHBbl CTYIACHTOM INpu HamucaHuu pedepata. J[aHHBIM CHHCOK OTpakaer
CaMOCTOSITENIbHYIO TBOPUYECKYI0 pabOTy CTYAEHTa, YTO MO3BOJSET CYIOUTh O CTEINEeHU €ro
MOATOTOBKM U YIJIyOJIeHHH B BbIOpaHHYIO TeMaTHKy. Bcs ucmnosnb3oBaHHas JuTepaTypa
pa3MeniaeTcs B CIEAYIOUIEM MOPAIKE: 3aKOHOATENIbHbIE aKThl, MOCTAHOBJICHUS], HOPMATUBHBIC
JOKYMEHTBI; BCSl yueOHas TuTepaTypa B ai(paBUTHOM MOPSJIKE, 3aTEM CPEICTBA MEPHOINIECKON
revyary B ajpaBUTHOM IMOPSIIKE; NCTOUHUKH U3 ceTH MHTepHeT.

MeTtoanyeckne peKOMEHIAUM 110 CO3AAHUI0 MYJIbTUMEIUHHON MpPe3eHTAIUN

Crpykrypa u coiepXaHMe IPE3CHTAllMH — 3TO JMYHOE TBOpYECTBO aBTopa. [lonesHo
UCIOJIb30BATh 111a0JI0HBI 0(OPMIIEHUS JUIs IOTOTOBKY KOMIIbIOTEPHOM Mpe3eHTaLuu.

Cnaiinpl xenaTeapHO HE INEpEerpykarb TEKCTOM, JIy4lIe Pa3MECTUTb KOPOTKHE TE3MCHI.
Ha cnaiizax HeoO0X0IUMO JI€MOHCTPUPOBaTh HeOOJbIINE (hPparMEHThl TEKCTa AOCTYIHbBIC IS
YTEeHUsl Ha paccTosiHuM; 2-3 ¢dotorpapuu wim pucyHka. Hanbonee BaxHbI MaTepuan ydiie
BBIJICJIUTD.

Tabnuup! ¢ nU(POBBIMU TaHHBIMH IIJI0XO BOCIPUHUMAIOTCS CO CIAiI0B, B 3TOM cCily4yae
1upoBoOi MaTepHal, o BO3MOKHOCTH, JTydllle IPEJCTaBUTh B BUJIE TPAQUKOB U THarpaMM.

He cnenyer n3nuiHe yBieKaTbess MyJIbTUMEIUUHBIMU dQekramMu anuManuu. OcoOeHHO
He)XeJaTenbHbl Takue 3pQeKThl Kak BbUIET, BpallleHHe, BOJIHA, NOOYKBEHHOE MOSBICHHE TEKCTa
u T.1. OntumaneHas HacTpoilka >(QeKkToB aHMMaluM — TMOSBICHHE, B IEPBYIO OYepellb,
3aroJioBKa ciaija, a 3aTeM — TeKCTa Mo ab3aunaM. IIpu 3TOM eciu HEeCKOJIBKO CaiIoB UMEIOT
OJIMHAKOBOE HA3BAHME, TO 3ar0JIOBOK ClIai1a JOJKEH MTOCTOSIHHO OCTAaBaThCs Ha DKPaHE.

UroObl 00ecneuuTh XOPOUIYI0 YUTAEMOCTh MpPEe3eHTallMd HEeoOXOJUMO MOJ00paTh
TEeMHBIH 11BET ()OHA U CBETIIbIH 1BeT mpudTa. Henmb3s Takke BEIOMpPATh POH, KOTOPBINA COAEPKUT
AKTUBHBIN PUCYHOK.
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XenarenpbHO NOATOTOBUTH K KaXKIOMY CJIalily 3aMETKH IO JAOKJIaAy. 3aTeM pacleyararb
UX ¥ UCIOJIb30BaTh IPU IOJAIOTOBKE WJIM Ha caMoil mpe3eHTauuu. MOKHO pacreyararb
HEKOTOpBIE KIIIOUEBBIE CIIaii/Ibl B KAUECTBE Pa3gaTOYHOIO MaTepuaa.

HeoOxomumo 00s3atenbHO cOOMIONATh €IUHBIA CTWIb O(QOPMIICHHS NPE3CHTAlUd M
00paTuTh BHUMAHHUE HA CTUJIMCTHYECKYIO IPaMOTHOCTb.

Cnenyer npoHyMepoBaTh Claiabl. DTO MO3BOJMUT OBICTPO OOpAIIATHCS K KOHKPETHOMY
claiiy B cirydae HEOOXOAUMOCTH.

Pexomenpanuu no conep:KaHuio U CTPYKTypeE CIAaWI0B MYJIBTUMEAUMHON IPE3CHTALUU:

1-# cnaiin (TUTYIBHBIN), HA (OHE KOTOPOTO CTYACHT IMPEICTaBIsAET TeMy npoekra, PO
1 HAyYHOTO PYKOBOJUTEIIS.

2-1i cnaiin. Bkiotogaer B ce0st 00bEKT, IPEIMET U TUIIOTE3Y UCCIIEI0BAHNUS.

3-i1 cmaitn. ComepXuT 1eNnb W 3a7aud HccienoBaHus. Llens mpoekrta T0KHA OBITH
HamucaHa Ha 3KpaHe KpYyMHbIM mpudTom. 31ech ke, ecau MO3BOJISET MECTO, MOKHO HalMCcaTh U
3ajaud. 3a/1a4i MOTYT ObITh IIPEJCTABIICHBI U Ha CIEAYIOUIEM ClIaie.

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

5-i1 - cnann. IlpencraBnsiercst coaepkaHue U TEOpETUYECKask 3HAYMMOCTh TTpoekTa. CyTh
pemaeMoii mpobaemMbl MOKET OBITh MPECTaBIEHA B BUJE CXEM, TaONHUIl, AUarpamm, rpa(ukos,
dboTorpadwuii, pparMeHToB PrIbMOB U T.I. Ha TeopeTHdecKkyro 4acTh MPEACTABJICHUS MPOCKTA
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIJIaifIOB.

6-11 - ciaiiz. Bo3MOXXHOCTH MPUMEHEHUS PE3yabTaTOB paboThl Ha npakTuke. Ha 3Ty Temy
TaKX€ JOJDKHO OBITH HECKOJIBKO CIIAMIOB.

7-1 cnaiia. ['maBHbBIE BBIBOJIBL, UTOTH, PE3YJIBTAThI IPOEKTA 11€JIECO00Pa3HO MOMECTUTD Ha
oraensHOM criaifne. Ilpu 3ToM He cienyeT nmepeducnsaTh TO, 4TO ObUIO CHIENaHO, a JJAKOHUYHO
U3JI0KUTh CYyTh 3HAUUMOCTH MPOEKTA WU MOJy4YEHHBIX PE3yIbTaTOB UCCIEI0OBAHUS.

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

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

Jns u3ydeHus JIGKIMOHHOTO MaTephayia AUCHUILIMHBI MPUMEHSIIOTCA ayJuOBU3YyaIbHbIE
(MyIBTUMEIUHHBIE) TEXHOJOTHH, KOTOpPbIE HE OTPHUIAIOT TPAJAUIMOHHBIC, TPOBEPECHHBIC
BpEMEHEM METOJbl IMpEeNnojJaBaHus, HO, IMPU HSTOM, OHHU TIOBBINIAIOT HArJSIHOCTb,
MH(POPMATUBHOCTh, ONEPATHBHOCTh B IOJade HH(POPMALHUH, ITO3BOJIIOT IKOHOMHUTH BpEMs
3aHATUH.

Kaxxnoe cemuHapckoe 3aHsTHE HMEET CBOIO 0CO0yi0 (opMy MpPOBEICHHS, CBOIO
METO/IOJIOTUYECKYIO cleuru(UKy, YTO TMO3BOJSET pa3BUBAThb y CTYIEHTOB pa3lIMYHbIE Kak
oOLIeKyIbTYypHBIE, TaK U IpodeccruoHanbHble kKoMreTreHuu. [loctaHoBka mpobiemsbl, pazdbop
aKTyaJlbHbIX KOHKPETHBIX M THMOTETUYECKUX CUTYaIui, co3lanue aTMochepsl quanora Mexmy
MpernojaBaTesieM W TPYNNOM TMO3BOJIIET padoTaTh WHAMBHAYATbHO M B MAaNbIX TpYIIax,
KOJUIGKTUBHO OOCYXJaTh ONpENECNCHHBI TeMaMu MaTepuan, a Takke HWHUIMHPOBATh
CaMOCTOSITENIbHYIO paboTy cTyneHTOB. [Ipu ocMbICIeHHH COJIep:KaHUs BOTIPOCOB MPAKTHYECKUX
3aHSATUIA TpecienyeTcs 1elb COOMoaaTh MPEEeMCTBEHHOCTh B MPOQPECCHOHATHHOM U B
TBOPUYECKOM Pa3BUTHUH CTYIAEHTOB.

KoHnTpons camocrosiTensHOM pabOThl CTYIEHTOB NpU3BaH CAENaTh IMpolecc 00ydeHus
0oJee LENOCTHBIM M OpraHuYHbIM. ETo 3amaya He ocTaBUTh 0e3 BHUMaHUS Jaxe, Ha TEPBBIA
B3IJI51/1, MAJIO3HAYUTEIIbHBIE BOIIPOCHL.

Bompockl u TeMBI, OTBOJUMBICE Ha BBIMOJHEHHWE CAMOCTOSITENILHON paboThl 0

JUCHUIIIIMHE, a TaAKXKC KpI/ITepI/II/I OLICHHUBAHUA 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 NPOMEKYTOYHOM aTTecTALMHU 110 MTOraM OCBOCHHUSI AU CUMILINHBI.

Pabouas mporpamma mpeaycMaTpuBaeT IPOBEACHUE JIEKIMOHHBIX M MNPAKTUYECKUX
3aHSATUM, a TaKkKe CleIyllue BUIbl PadOT: CaMOCTOATEIbHYIO pPAa0OTy CTYIEHTOB IIO
MIOATOTOBKE YCTHBIX [JOKJIAJ0B, HANMCAaHHUIO pedeparoB, MNOATOTOBKY IpE3eHTAlud U
0OCYX/IEHHI 110 TeMaM TUCIUIUIMHEL - pab0OTy B aKTUBHOM W MHTEPAKTUBHOM (popmax.

Buabl KOHTpOJISL.

Pabouas nporpamma npeznosiaraeT TEKYIMi U IPOMEXYTOUHBIM KOHTPOJIb 3HAHUIA.

Tekywjuii KOHmMpOnb — 5TO HENPEPHIBHO OCYILECTBISIEMBIA MOHUTOPUHI YPOBHS
YCBOEHMSI 3HAaHUM U (OPMUPOBAHUS YMEHUN U HABBIKOB B TEUEHHE CEMECTpa WM y4eOHOTO roja.
Texyiuii KOHTPOJIb 3HAHUM, YMEHUI U HABBIKOB CTYAEHTOB OCYIIECTBISETCS B XOJI€ y4EOHBIX
(ayaMTOpHBIX) 3aHATUM, MNPOBOAMMBIX IO pacnucaHuio. PopMaMu TEKYIIETO KOHTPOJIS
BBICTYNAIOT ONPOCHl Ha CEMUHAPCKUX W MPAKTHMYECKUX 3aHATHUAX, a Takke KopoTkue (o 15
MUH.) 33J[aHMsl, BBINIOJIHAEMbIE CTYJE€HTaMU B Hadajle JIEKIUH C IeJIbI0 MPOBEPKU HAIUYUS
3HaHWUH, HEOOXOAUMBIX Ul YCBOCHHSI HOBOTO MaTepHajia WM B KOHIE JIEKLIUHU JJIsl BBISICHEHUS
CTENIEHN YCBOECHMS M3JI0KEHHOTO MaTepuana.

PyOexHbIi1 KOHTPOJIb OCYILIECTBIISIETCS IO 00JIee UM MEHEE CaMOCTOSTEIbHBIM pa3ienaM
— y4eOHBIM MOJIYJSIM Kypca U NPOBOAMUTCA MO OKOHYAHUM H3YyYEHUs MaTepuaia MOIYJs B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOAMTCA C LENbI ONpeAeseHus
Ka4yecTBa YCBOCHMs MaTepualia yueOHOTO MOAYJIS B LIEJIOM.

TeMbl 1 KPpUTEPUU OLIEHUBAHUS CAMOCTOATEIbHON PadoThI

KoHTpoJibHbIe BONPOCHI M 3aJaHUs /15 IPOBEAeHUs
TeKYIIero KOHTPOJISA 1 KOHTPOJISI CAMOCTOATEJIbHOI padoThl

1. OCHOBHBIC THITBI pEAKIIUi OPraHUYECKUX COCTMHECHUN: TICPErpyIMIMUPOBKHA, PEKOMOUHAITUS H
JUCCOLMAINS, OMMOJICKYIISIPHOE 3aMeEIlICHHE, TIEPEHOC IEKTPOHA.

2. JleneHue peakiuii Ha HyKJICOUIbHBIE, TCKTPO(UIBHBIC K TOMOJUTHYCCKHE.

3.  OOmas xiaccudurarys MexaHu3MoB. [IoHSTHE 0 TIEPEeX0THOM COCTOSHHUH.

4. Craguu U3y4eHHUS MEXaHU3Ma PEaKIil: MaTepUualIbHbIN OaaHc, KHHETHKA,
CTEPEOXUMHUYCCKUE KOPPEIIALIUN, H30TOITHBIC U CTPYKTYPHBIC METKH, BIMSHHE 3aMECTUTEIICH,
PacTBOPHUTEIIS, KaTaIM3aTOPOB, MIOMCK HECTAOMIBbHBIX HHTEPMEINATOB.

5. TepmoauHaMHUYEeCKUE MapaMeTPhbl pEaKIIn.

6. BenuuuHa SHTPONMHU aKTUBALIMH JJIs PEAKIUN Pa3HBIX THIIOB.

7. TloHsTHE O KHHETHYSCKOM U TEPMOJIMHAMHUYCCKOM KOHTPOJIE PEaKIUii.

8. VYpasuenue ['ammera. KoHCTaHTBI 3aMeCTUTENICH M KOHCTAHTBI PEAKIIMM, UX 3HAK U
abcoiroTHas BenuynHa. KoHCTaHTH +, -, *, |,

9. Crepuueckue d3pPeKThI.

10. VYpaBuenue Tadra.

11. CooTHollleHUE TUHEHHOCTH CBOOOIHBIX YHEPT UM B MCCIIETOBAHHUH MTEPEXOHOTO COCTOSHHUS
12. TIpumepsl peaKuX UHTEPMEINATOB.

13. Hampsixennsie yrieBoaoposl. TetpasapaH, (1,1,1)mpomnennas, UKIONPOIIEH U €To
peaxiusi ¢ aTOMapHbIM yIJIEPOIOM.

14. Tluxnuyeckue amieHbl; IPUMEPhl PEaKINil ¢ UX y4acTHUEM.

15. I{ukinyeckue aneTUICHHI.

16. AuenagtuHs.

17. ApuHBI U TeTapHHBI, T0KA3aTEIHCTBA UX CYIIIECTBOBAHUS C IIOMOIIbIO MEYEHBIX aTOMOB.

IIpuMmepHast TemaTHKa pedpepaToB U Npe3eHTaALUI
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1. OcHoBHbIE THUIIBI PEAKLIUNA OPraHUYECKUX COCUHEHNUN: IEPErPYIIUPOBKH, PEKOMONHALUS 1

Jucconuanus, 61/IMOH€KYHSIPHOC 3aMCHICHUC, IICPCHOC BJICKTPOHA.

2. Jlenenue peaxuuii Ha HyKJI€O(PUIbHBIE, AIEKTPO(YUIBHBIE M TOMOJIUTHYECKHE.
3. Obmas knaccudukanus Mexanu3MoB. [IoHsATHE 0 TepeX0THOM COCTOSIHUU.
4. Craauu U3y4eHUs] MEXaHH3Ma PeaKIHii: MaTepualibHbIi OalaHCc, KHHETHKA,
CTEPEOXUMUYECCKHE KOPPEISIIUH, U30TOIHBIE U CTPYKTYPHBIC METKH, BIMSHHE 3aMECTUTEIICH,
pacTBOpHTEIIS, KaTaTM3aTOPOB, MIOMCK HECTAOMITBHBIX HHTEPMEIHATOB.

OueHoYHBbIN JUCT 32U ThI pedepaTa

HaumenoBanue
noxa3areJs

BrisgiBJeHHbBIE
HEeJO0CTATKH U
3aMedYaHuda

OTMmeTKa

|. KAYECTBO UCCJIEJJOBATEJIbCKOMN PABOTBI (PE@EPATA, IIPOEKTA)

1. CooTBeTcTBHE COJIEpKaHUS PAaOOTHI 33JaHUIO 0,5
2. 'paMOTHOCTPH M3JI0KEHHS U Ka4eCTBO 0(hopMIIeHUST pabOTHI 0,5
3. CaMOCTOSTeILHOCTh BBINMOJIHEHUS pPabOThI, TIIyOWHA 0,5
MPOpabOTKH MaTepualia, HUCIOJIb30BAHUE PEKOMEHIOBAHHOM

Y CIIPAaBOYHOMU JIMTEPATYPHI

4. O00CHOBAHHOCTb U JOKA3aTEILHOCTE BLIBOIOB 0,5
OO01mas oreHka 3a Beinoaenne UP 2
Il. KAUECTBO JOKJIAJIA

1. CooTBeTcTBHE COAEPKAHUS TOKIIAa COIEPKAHUIO PAOOTHI 0,5
2. Beiienenne 0CHOBHOM MBICIIH PaOOThI 0,5
3. KadecTBo M3noxeHuss MaTepuana 0,5
OO011as OIleHKa 3a JOKJIag 1,5

1. OTBETHI HA TONNIOJIHUTEJIBHBIE BOITPOCBHI 110 COAEPKAHUIO PABOTbI

Bompoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
OO61rast O1eHKa 32 OTBETHI Ha BOITPOCHI 1,5
HNTOTI'OBASI OLIEHKA 3A 3AILIUATY 5
Kpurepnu onieHnBaHus CTY/IEHTA 32 MOATOTOBKY NPe3eHTAIINH
O1eHK
H 5 4 3 2
a
He Bce
ITo4TH OJIHOCTHIO .
BaXKHEHIIINE Pa6GoTta
Pabora monHOCTBIO clenaubl Hanboiee
KOMITOHEHTHI clenaHa
3aBeplIeHa Ba)KHbIE KOMITOHEHTHI
AGOThL paboThI (bparmeHTapHO
Conep p BBITIOJTHEHBI
JKAHH
e PaGora Pabora
JIEMOHCTPUPYET IIEMOHCTPUPYET Pabora Pa6ora
TPHDPY! PHPY JEMOHCTpUpPYE
rirybokoe MOHMMAaHHUE OCHOBHBIX | JEMOHCTPUPYET i
IOHUMAaHUE MOMEHTOB, XOTSI IIOHUMAaHHUE, HO
MHUHHMAaJIBEHOE
OITHUCBIBAEMBIX HEKOTOPBIE JAETaIl HE HETIOJIHOE
[MOHAMAaHUE
MPOLIECCOB YTOYHSIIOTCS
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HNwmerorcs HEKOTOpBIE

JlucKkyccuoHHbIE
MaTrepHuasl eCTb B
HaJIU4MH, HO HE

JlaHbl MHTEpECHBIE MATCDHAIEL CHOCOOCTBYIOT Munnmym
JTUCKYCCUOHHBIE HHCKp CCHOHHOLO MMOHUMaHHUIO JIUCKYCCHUOHHBI
MaTepuabl. Y poOIEMBI. X MaTepuasoB.
xapakrepa. Hayunas
I'pamotHO oKUK Hayunas Munumym
HCIIOJIb3YETCS TEPMUHOJIOTHUS Hay4HBIX
UCIIOJIB3YETCsI, HO
Hay4yHas JEKCUKa WM UCIIOJIB3YETCSl | TEPMUHOB
WHOT/Ia HE KOPPEKTHO.
MaJio Uin
UCIIOJIBb3YeTCS
HEKOPPEKTHO.
IIpemnoxxena
C0p6(f"[FBeHHa5[ B GonpmmHCTBE
N ClIy4aeB WNHuorpa WNHuTtepnperanu
- paianme Tenp | TPSAVIAracTCS npeiaraeTcs sl OTpaHUYCHA
(0 602HIGHI/I$I coOCTBEHHAs coOCTBeHHAS 13R10
’ WHTEPIIpETAIUS UITH WHTEPIpETaIHs OecrmouBeHHA
TPHIIOACHHUA, a3BUTHUE TEMbI
p
AQHAJIOTHH)
Jv3aiiH Toru4eH u Tlusaits ects Jwnzaiin Jnzaiin He
OYEBUJICH CIIy4aHbINA SICEH
Hmerotes Het mocTosiHHBIX DJIEMEHTBI
HNmeroTcst moCTOSIHHBIE .
MMOCTOSIHHBIE . 3JIEMEHTOB JIHU3aiiHa
. 9JIEMEHTHI IU3aiiHa. N .
3JIEMEHTHI TU3aiHa. Tusaiis nu3aiiHa. J{u3aiin MEIIAI0T
Jn3aitn MOJKET 1 HE COJZIEPKaHUIO,
COOTBETCTBYET
Tusaii MOTYEPKUBAET CONCPIKAHIIO COOTBETCTBOBATh HAaKJI1aIpIBAsICh
u3aii .
coaep)KaHue. p COZEPKaHUIO. Ha HEro.
H
[TapameTpbl
mpudTa -ITapameTpbl
Bce napameTpsr
o (bTI; 0 cl))mo [TapameTpsl mpudTa HEJIO0CTAaTOYHO HE T0100paHsblI,
mf)z[o 6 aHBIp(TCKCT nono6pansl. HIpudt XOPOILO JIeJIaf0T TEKCT
p YHUTACM. oJ00paHbl, TPYAHOUHUTAEM
XOPOIIIO YUTACTCS) MOTYT MeIIaTS iy
BOCHPUATHIO
Xopo1io
mo100paHa
Ipady CO§TB£1“CTB, or I'paduxa I'paduxa mano I'paduxa He
pa core )KaHI/IZ]O COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
HK
P ’ COJIEPKAHUIO COJICPKAHUIO COACPKAHUIO
oborarmaer
coJiepXKaHue
Mmnoro
Ioa Her ommboxk: H1 EcTh omnGKi OIINOOK,
M
o p oc rpaMMaTHYECKUX, MuHuManpHOE Melmatomie ’ JIeTAIOIINX
TH
HHU KOJUYECTBO OIMIUOOK Marepuan
Th BOCIIPUSITHIO
CHHTAaKCUYECKUX TPYIHOUYUTAEM
BIM
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Ilpomesicymounvlit KOHmMpPOJib - UTOTOBASI OLICHKA 3HAHUM CTYJICHTA, OCYLIECTBIISIETCS 10
HaKOMHUTEJIIBHOW CHCTEME CYMMHpPOBAHHEM OallJIOB, IMOJYYEHHBIX B TIPOLIECCE TEKYILIEro
KOHTPOJISL.

dopMa IPOMEKYTOUYHOTO KOHTPOJIS — SK3aMEH.

Hepe'{enb BOIIPOCOB JJIsl MOATOTOBKH K 3K3aMEHY 110 JTUCHUIIJIMHE
«MexaHU3MBbI OpPraHu4eCKux pealcuni/i»

1. OcHOBHBIE THITBI PEAKIUN OPraHUMYECKUX COSAWHEHH: MEeperpynuupoBKY, peKOMONHAINS 1
IECCONHMAaNus, OMMOJIEKYIIPHOE 3aMeIIeHUEe, TEPEHOC AIIEKTPOHA.

2. Jlenenue peaxnuii Ha HyKJIeoGUITbHBIE, AEKTPO(YUITBHBIE U TOMOJUTHIECKHUE.

3. IloHsATHE O KHHETHYECKOM U TEPMOAMHAMHYECKOM KOHTPOJIE PEAKITHH.

4. VYpaBHenue I'ammera. KoHcTaHThI 3amecTuTenell U KOHCTaHThl peakUui, UX 3HAK U
a0coJIOTHAs BEJIMYUHA.

5. AnKubHBIE pauKabl; CTPOSHHE U OCHOBHBIE CTIOCOOBI T€HEPUPOBAHHSL.

6. OcHOBHBIE paIuKaJ-paIiKaIbHBIC PEAKIINN: PEKOMOWHAIIHS, TUCTPOTIOPIIMOHUPOBAHUE.

7. CUHIJIETHBIE U TPUIUIETHBIE KapOEeHbI, UX T€OMETPUs, Pa3INYUMOCTh 1o TecTy Ckena.

8. CriocoObI rerepanmy KapOeHOB.

9. KapOoHueBbie 1 KapOCHHUEBBIE HOHBI.

10. ®axTOpbI, BIUSIONIAE Ha CTA0MIFHOCTh KAPOCHUEBBIX HOHOB.

11. KatuoH Tponuivs u ero CBONCTBA.

12. TTony4yeHne kapOAaHHOHOB B paCTBOpPaX B CYIIEPOCHOBHBIX Cpe/iax.

13. ®axTopbl, BIUSIOMINE Ha CTAOMILHOCTh KapOaHUOHOB.

14. Kputepun apoMaTHIHOCTH 110 XIOKKeI0 1 MEOuycy.

15. IlpaBuna Bynsopaa-Xoddmana.

16. Knaccudukamnus peakiuii IUKIONPUCOCTUHEHUS TT0 YUCITY DJIEKTPOHOB, THITY OpOUTANICH U
reOMETPHH NEePEKPHIBAHUS.

17. Tepmuueckue (4+2) peakium.

18. Peakums J{unbca-Anbaepa u peTpoANCHOBBINA pacmall.

19. MexaHu3M MpUCOETMHEHHS KapOSHOB 110 JIBOMHOM CBSI3H.

20. 1,3-JlunoaspHoe UKIONpUCOearHeH e Kak (4+2)-mpoiiecc.

21. ®otoxumuueckoe (2+2) MUKIONPUCOCIMHEHHE.,

22. Mexaan3Mbl SN1 u SN2. OpOuTanbHbIli KOHTPOJIb U CTEPEOXUMHUS PEAKIINH.

23. Mexaau3mbl SN1 u SN2. BiustHue CTpyKTyphl U paCTBOPUTENIST HA MEXaHHU3M.

24. OpueHTanusi U peakIUOHHAs CIOCOOHOCTh MPOM3BOAHBIX OEH30JIa B  pPeaKIMIX
ANEKTPOUIBHOTO.

25. OpbutanbHbie K03()OUIMEHTHI U OpUEHTAIHs HyKi1eopuabHoro 3amerienns SN2(Ar). 12

26. JIoHOpHO-aKIENTOPHBIE B3aUMOACHCTBHSI KaK AJIEMEHTApPHBIA aKT MHOTUX OPraHUYeCKHX U
MIPUPOIHBIX MTPOLIECCOB.

27. Kucnotsl JIstouca. [Ipumenenne npunnumna JXMKO k opraHi4ecKkuM peakiusim.

28. Kucnotel bpéncrena. KHCIIoTHBIN 1 OCHOBHOM KaTaJlu3.

29. Cynepkucinsle cpenbl. [IpeBpaiienns opraHnuecKuX MOJIEKYJI B CYNEPKHUCIBIX CpeJiax.

30. CynepocnoBHble cpenbl. Cuctema IMCO-OH- kak cynepocHOBHas cpena.

31. Ilpumepst [1,2], [3,3] 1 Apyrux CUTMATPOTIHBIX CIBUTOB.

32. [leperpynnupoBka Barnepa-MeepBeiiHa U MMHAKOJUHOBAs NIEperpyNIHpPOBKa.

33. Murpanuus apuia.

34. Kapbenonas neperpymnmnupoBka Bosbda.

35. IleperpynnupoBku K snekTpoHoaedunuTHoMy a3zoty (bexkmana, ['opmana, Kypunyca) kak
[1,2]-curmarpomnHbie CIBUTH.

36. Crepeoxumus neperpynmnupoBku bekmana.

37. lleperpynnupoBku Koyna u Kisiizena.

38. [leperpynnupoBku uMpoTta u Mamenosa.
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39. CunTe3 unpona mo durmiepy.

40. beH3uaMHOBAs MEPErpyNIUPOBKa Kak [5,5]-curMaTponHbIii CABHT.
41. IleperpynnupoBku Burrura, Ctusenca, MelizeHreiimepa.

42. TleperpynmnupoBka @aBopCKOro.

Metoauka ¢popMUpOBaHus Pe3yabTHPYIOLIEH OLeHKH

Y4eOHBIM IUTAHOM MO JAHHOM JIMCLUIUIMHE IPEeIyCMOTPEH 3K3aMeH. MakcumanbHoe

KOJIMYeCTBO OaIIoB, KOTOpoe MokeT HaOpaTh cryneHT 100.

[Tpu ycremHoM OCBOGHHMH Kypca CTYAEHT, HaOpaBmmii 56 GauioB mim Goiiee, MOXKET

OBITh OCBO60)KIICH OT Cca4yu 3K3aMCHa.

B mporuBHOM ciiyuyae Ha 3k3aMeHe (YCTHBIM OTBET) MAarucTpaHTy IpejJiaraercs TpH

TCOPETHICCKUX BOIIPOCaA.

Bec Teopernueckunx BompocoB cocrariseT | u 2 Bompockl — o 30 6amos, 3 Bonpoc— 40
O6amwtoB. To ecTh MakCHMalbHBIM CyMMapHBIA Oai 3a OTBET Ha dk3ameHe coctapiser 100

0aJUIOB.

Bce 3aJaHusA OLICHUBAKOTCA IIO MATHOATIILHOM CUCTCME, a 3aTEM IHCPECCUHUTBIBAIOTCA I10

IIPUBEJICHHOM IIKaJe.

IIIkaa HTOroBOM aKaJeMHUYECKOI yCIIeBaeMOCTH CTYAECHTOB 110 AU CHHUILINHE

Cucrema onienok COI'Y
CymmMma 6aiioB Hassanue UucnoBo SKBUBAJICHT
86 - 100 OTan4HO/3a4TEHO 5
71-85 Xopo1Io /3a4TeHo 4
56-70 Y 10BAETBOPUTEIEHO/3a4TEHO 3

OueHnBaHue 0TBETA CTY/IEHTA HA IK3aMeHe (3a4yeTe)

Xapakm epucmuKka omeema

oannvl

JlaH TIONHBIN, pa3BEpHYTHII OTBET HA TIOCTaBJICHHBIM BOMPOC, IOKAa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHHI 00 00bEKTe, MPOSBIAIONIASACA B CBOOOTHOM
OTNEpUPOBAHUU  TIOHATUSMH,  YMEHMHM  BBIICIUTH  CYIECTBEHHBIC u
HECYIIECTBEHHbIE €ro MPHU3HAKHU, MPUUYUHHO-CICICTBEHHBIE CBs3U. 3HaHUE 00
o0BeKTe JeMOHCTpHpYyeTcs Ha ()OHE TMOHMMAHUS €r0 B CUCTEME JaHHOM HAayKu U
MEeXAUCHUITUHAPHBIX cBsi3el. OTBET POpMyIHUpyeTCsl B TEPMUHAX HAYKH,
W3NI0KEH JINTEPATypHBIM SI3BIKOM, JIOTMYEH, JOKa3aTelieH, JIEMOHCTPUPYET
ABTOPCKYIO O3UIUIO CTYACHTA.

46-50

Jlan TONHBIA, pa3BepHYTHII OTBET HA IMOCTABIEHHBIM BOIMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 0OBEKTe, [0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE€ TMOJIOKEHUS TEMBI; B OTBETE NPOCIECKHBAETCS 4YETKas CTPYKTYpa,
JIOTHUYECKasi TOCIIE0OBAaTENbHOCTh, OTPAXKAKOIIAsg CYIIHOCTh PaCKpPbIBAEMBIX
MOHATHH, Teopui, sBieHUN. 3HaHME 00 OOBEKTE AEMOHCTpUpYETCsS Ha (QoHe
MMOHMMAaHHUS €r0 B CUCTEME JIaHHOW HAYKU U MEXIAMCLUIUIMHAPHBIX CBs3ed. OTBET
W3II0KEH JINTEPATYPHBIM S3BIKOM B TepMUHAX Hayku. MoOTyT OBITh TOMYIIEHBI
HEJIOYETHI B ONIPEICTICHUN MMOHATUI, UCITPABICHHBIE CTYIEHTOM CaMOCTOSITEIHHO B
IIPOLIECCE OTBETA.

41-45

I[aH HOHHLIﬁ, pa3BepHy’[LIfI OTBET Ha IIOCTaBJICHHBIN BOIIPOC, NIOKa3aHO YMCHHUC
BBIICIINTD CYIICCTBCHHBIC )51 HCCYIICCTBCHHBIC IMIPpU3HAKH, MNPUIUHHO-
CICACTBCHHBIC CBA3H. OTBET 4YEeTKO CTPYKTYPUPOBAH, JIOTHUYCH, H3JIOXKCH B

36-40

26



TCPMHHAX HAYKH. OI[HaKO A0NYHICHBI HC3HAYUTCIIBHBIC OIINOKA HIIH HEOO0YCTHI,
HCIIPABJICHHBIC CTYICHTOM C IIOMOIIBIO «HABOJAIIHX> BOIIPOCOB MPLCIIOaBaTCIIA.

JlaH MOJIHBIM, HO HEAOCTATOYHO IIOCJIEN0BATENbHBI OTBET HAa IOCTaBJIECHHBIN
BOIIPOC, HO TMpU ITOM I[I0OKA3aHO YMEHHUE BBIJCIUTh CYLUIECTBEHHBIE U
HECYLIECTBEHHbIE IPU3HAKU U NPUUMHHO-CIECTBEHHbIE CBsA3U. OTBET JIOTUYEH U
U3JIOKEH B TEpMHHAX Hayku. Moryr ObITh JomymieHsl 1-2 ommbOku B
OTIPE/IEJIEHUU OCHOBHBIX MOHSITUH, KOTOPBIE CTYJIEHT 3aTPYAHSIETCS UCIIPABUTh
CaMOCTOSITEJILHO.

31-35

JlaH He#poCTaTO4YHO IOJIHBIM M HEAOCTAaTOYHO pPa3BepHYyThIM OTBeT. Jlormka u
[IOCJIEIOBATEIBLHOCTh HU3JI0KEHUS HMMEIOT HapylueHus. Jlomymiensl ommOKku B
PacKpbITUM TOHATUN, YyHoTpeOneHuu TepMuHOB. CTyA€HT He CnocoOeH
CaMOCTOSITENIBHO BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC NPU3HAKH U
MPUYMHHO-CIEACTBEHHbIE  CBs3U.  CTyZIEHT  MOXET KOHKpPETHU3UPOBAThH
000011IeHHbIE 3HAHMSI, JOKa3aB Ha MPUMEPAX UX OCHOBHBIE IMOJIOKEHUS TOJBKO C
IOMOIIIBIO ITpenoiaBaTess. PedeBoe opopmiieHne TpedyeT NONpaBoK, KOPPEKIHH.

26-30

JlaH HenoJIHBIA OTBET, JIOTMKA M MOCIEAOBATEIIBHOCTh W3JI0KEHUS HMEIOT
CyLIECTBEHHbIE HapylleHus. JlomymieHsl rpyOble OIIMOKU NpU ONpeAeeHUuU
CYIIIHOCTH PACKPBIBAEMBIX IMOHSITHI, TEOPUM, SIBJICHUH, BCIECICTBUE HEITOHUMAHUS
CTYJIEHTOM MX CYIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB U CBsA3ei. B oTBeTE
OTCYTCTBYIOT BBIBOJIbl. ¥YMEHUE PACKPHITH KOHKPETHBIE MPOSBICHUS 0000IIEHHBIX
3HaHMH He NnoKa3aHo. PeueBoe oopmieHmne TpeOyeT nonpaBok, KOPPEKIUU.

21-25

JlaH HENOJIHBIN OTBET, MPEACTABIISIONINN CO0OM pa3pO3HEHHBIC 3HAHUS MO TEME
BOIIPOCAa C CYIIECTBEHHBIMH OIMMOKaMHU B ompeaeneHusx. [IpucyrcTByroT
(dbparMeHTapHOCTh, HEJIOTUYHOCTh W3J0KeHUsS. CTyIeHT HE OCO3HAeT CBA3b
JAHHOTO TIOHSITHS, TEOPWUH, SIBICHUS C JPYTUMU OOBEKTaAMU JUCITUTIIIMHBI
OTCYTCTBYIOT BBIBOJbI, KOHKPETH3alMs W JOKA3aTEIbHOCTh W3JIOKEHUs. Peub
HerpaMoTHas. JlOMOJHUTENbHBIE W YTOYHSIOIIME BOIPOCHI MPENOJABATENsl HE
MPUBOIAT K KOPPEKIIMHU OTBETA CTYJEHTA HE TOJIBKO Ha MOCTaBJICHHBIM BOMIPOC, HO
Y Ha IPyryue BOMPOCH! JUCIUTUIHHBI.

1-20

He II0JIY4YCHBI OTBETHI 110 0a30BEIM BOIIpOoCaM JJUCIHUIIIINHBI.

Iloxa3zarenu u KPUTECPHUHA OLICHUBAHUA KOMIIeTeHIIMii Ha PA3JIHYHBIX 3TAaIlax ux

(¢opmMupoBaHus, ONUCAHNE IKAT OLleHUBAHUS

YpoBeHb ¢(hOpMUPOBAHHOCTH KOMIIETECHIIHIA

«VMuHNMAJIBHBIH MuHUMAJIbLHBI «Cpennui «BbIcoknit
YPOBEHb He ypoBeHb» (56-70 ypoBeHb» (71-85 YPOBEHb»
AOCTUTHYT» (MeHee 55 0aJ1J10B) 0a/1710B) (86-100 6a10B)
0aJ1J10B)
Komnereniuu He «KomnereHumu Komnereniimn Komnerennun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHUA OTCYTCTBYIOT, CdhopmupoBaHbl 3HaHus oOImuUpHbIe, | 3HaHUS TBEpbIE,
YMEHHUSI U HaBbIKU HE 0a30BbIE CTPYKTYpPHI CHUCTEMHBIE. apryMeHTHUPOBaHHbIE
c(OpMHPOBAHBI. 3HAHMM. YMenus HocAT , BCECTOPOHHHE.
YMenus pPEenpONyKTUBHBIN YMeHHus yCIIeHO
(dparMeHTapHbI U XapaxTep, IIPUMEHSIOTCS K
HOCST IPUMEHSIIOTCS K PELIEHUIO KaK
PENpPOAYKTUBHBIN PELICHHIO TUTIOBBIX | TUIOBBIX, TaK U
Xapakrep. 3a/laHuM. HECTaHJAAPTHBIX
JlemoHcTpHpyeTcs JlemoHcTpHpyeTcs TBOPUYECKUX




HU3KUH YPOBEHb JIOCTaTOYHBIN 3aJlaHUMN.
CaMOCTOSITEIIbHOCTH YpOBEHb JemoncTpupyercs
IPAKTHYECKOTO CaMOCTOSITEJIbHOCTU | BBICOKUI YPOBEHb
HaBBbIKA. YCTOHYUBOTO CaMOCTOSITEIbHOCTH,
IIPAKTUYECKOIO BBICOKasI
HaBbIKA. a/IalITUBHOCTh
[IPAKTUYECKOIO
HaBbIKa
Onucanue KpuTepuesB OLeHUBAHUS
OObyuaromuiics OO6yyaromuiics OO6yyaromuiicst OOyuarommuiics
oOHapyXHIT OOHapyXuJl ~ 3HaHHE | OOHAPYKUJI [IOJIHOE | OOHAPYXKUII
3HAYUTEIIbHBIC OCHOBHOTO  y4eOHO- | 3HaHUE y4e0HO- | BCECTOPOHHEE,
npoOenbl B 3HAHUSX | IPOrPAMMHOTO POrpPaMMHOTO CUCTEMaTHYeCcKoe U
OCHOBHOTO yueOHO- | MaTepuana B 00beMe, | Marepuana, riiy0okoe  3HaHHUe
MIPOrPaMMHOTO HE00X0IMMOM JUIS | YCHEIIHO BBIOJHWI | y4eOHO-
Marepuana, JOMYCTHJI | JaJlbHEHIIeH yueObl U | IpelyCMOTPEHHbIE MIPOrpPaMMHOTO
NIPUHIUIIAAIEHBIE npejcTosiel padboTsl | mporpaMMoi Marepuaia, yMeEHUe
OIMMOKM B BBIIIOJHEHUH | 11O npodeccu, | 3a1aHusl, YCBOWJI | CBOOOTHO
MIPETyCMOTPEHHBIX CIpaBHIICS C | OCHOBHYIO BBINIOJIHATH 3aJJaHUs,
MPOrpaMMOH 3a/laHui U | BBITIOJIHEHUEM JUTEpaTypy, MpeyCMOTPEHHbIE
HE crocoOeH | 3aJaHui, PEKOMEH/IOBaHHYIO | POTpaMMOH,
MPOJIOJKUTH 00y4eHHE | MPEeAyCMOTPEHHBIX pOrpaMMoit YCBOMJI  OCHOBHYIO
WIM TOPUCTYNHUTHh 1O | IPOrPaMMOM, 3HAKOM | JUCLMIUIUHBL, JTUTEpaTypy u
OKOHYaHUU c OCHOBHOM | IoKa3aj 3HAaKOM C
YHUBEPCUTETA K | TUTEpaTypou, CHCTEeMaTUYECKUH JIOTIOJTHUTEILHOU
npohecCuoOHAITBHON PEKOMEHI0BaHHO XapakTep 3HaHUW 1O | JIUTEPATypOH,
JeATeIbHOCTH 6e3 | mporpammoin JUCLUIUINHE U | PEKOMEHI0BaHHOMN
JIOTIOJTHUTEIbHBIX JVCLUTUIMHBI, cnoco0eH K  MX | Iporpammoi
3aHATUI 0 | JOMYyCTHII CaMOCTOATENIBHOMY | JUCLHUIUIMHBI,
COOTBETCTBYIOLLEH HOIPELIHOCTH B | IIOTOJIHEHUIO U | yCBOWI B3aUMOCBSI3b
JTUCLUIUINHE. OTBETE Ha HK3aMeHE U | OOHOBJICHUIO B XOJ€ | OCHOBHBIX IOHSTHUMN
npu BBINOJIHEHNU | JajbHEHIIeH JUCLUIUIMHBL B HUX
9K3aMEHallMOHHbIX y4eOHOI paboThl U | 3HAYCHUHU IS
3a/1aHki, HO o0namaer | MpodeCCHOHAIBHOW | MpHoOpeTaeMoi
HE00X0AUMBIMU NS TEeIbHOCTH npocgeccuu,
3HaHUSAMH  JUIL  MX IPOSIBUII TBOPUECKUE
yCTpaHEHUs noJ CrocoOHOCTH B
PYKOBOJICTBOM [OHUMaHUH,
pernoiaBaTels. U3JI0KEHUU u
UCIOJIb30BAHUU
yueOHo-
IIPOrPaMMHOTO
MaTepuana
Onenka Onenka Onenka «xopomo» | OueHkKa «OTIHYHO»
«HEYIOBJIETBOPUTE/Ib | «yHOBJETBOPUTEIbH | «3auteno» | «3auteHo»

HO» /He3aUYTEHO

0» / «3aYTEHO»

9. YueOHO-MeTOAMYECKOEe H HH(OPMALIMOHHOE 00ecneYeHue TUCHUIIMHBI (MOTYJI51)

a) OCHOBHasI JINTEPATYpPa
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http://bookvoed.ru/books?genre=250&utm_source=yandex.direct&utm_medium=cpc&utm_campaign=%D0%A1%D0%BB%D0%BE%D0%B2%D0%B0_%D0%BD%D0%B0_%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D1%83%D1%8E_%D0%A0%D0%9E%D0%A1%D0%A1%D0%98%D0%AF&utm_term=%D0%BA%D1%83%D0%BF%D0%B8%D1%82%D1%8C%2B%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8&type=search&source=none&added=no&block=premium&position=1&pages=139&page=21&publisher=4758
http://bookvoed.ru/book?id=444955
http://bookvoed.ru/books?genre=250&utm_source=yandex.direct&utm_medium=cpc&utm_campaign=%D0%A1%D0%BB%D0%BE%D0%B2%D0%B0_%D0%BD%D0%B0_%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D1%83%D1%8E_%D0%A0%D0%9E%D0%A1%D0%A1%D0%98%D0%AF&utm_term=%D0%BA%D1%83%D0%BF%D0%B8%D1%82%D1%8C%2B%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8&type=search&source=none&added=no&block=premium&position=1&pages=139&page=5&serie=15277&catalog%5Bview%5D=serie
http://bookvoed.ru/books?genre=250&utm_source=yandex.direct&utm_medium=cpc&utm_campaign=%D0%A1%D0%BB%D0%BE%D0%B2%D0%B0_%D0%BD%D0%B0_%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D1%83%D1%8E_%D0%A0%D0%9E%D0%A1%D0%A1%D0%98%D0%AF&utm_term=%D0%BA%D1%83%D0%BF%D0%B8%D1%82%D1%8C%2B%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8&type=search&source=none&added=no&block=premium&position=1&pages=139&page=5&publisher=4758

19. Jenucos B.4., Mypsimkun J1.J1., Uyiikoa T.B. Opranndeckast xumusi: y4eOHUK 111 BY30B.
— M.: Bricmr. mmikoia, 2009. — 544 c.

20. WMmwmen 3. u ap. OCHOBBI OPraHUYECKOM cTepeoXuMuH / Tiep. ¢ aHri. bpeauxun A.A u ap. -
M.: BUHOM, 2007. - 703 c.

21. JIu JIx. Umennbie peakunu. MexaHu3Mbl opranndeckux peakuuii - M.: BUHOM, 2006. -
456 c.

22. Tutue, JI. lomuHo-peakiuu B opranuueckom cunrese / JI. Turne, I'. Bpame, K.I'epuke;
niep. ¢ anri. — M.: BUHOM. JlaGoparopus 3uanuii, 2010. — 671 c.: u.

23. Vuicon C. DIeKTpOHHBIE KOPPEISAIIUU B MOJIeKyax. - M.: Mup, 1987. — 304 c.

24. Ymanckuii C.S1. Teopus dJIeMEHTapHBIX XHMHYECKUX peakiuid. — JlomronpymHbrii:
Wznarensckuit lom «MuTemiext», 2009. — 408 c.

0) oononnumensnas 1umepamypa
25. AnucumoB A.B. u 1p. MonekyisipHbIe MTEepPEerpyIIHUPOBKH CEPAOPTaHMYECKIX COCAMHEHUI.
Oprannueckue cynbuuasl. - M.: M3a1-Bo Mock. yH-Ta, 1989. - 120 c.
26. benenkas W.I1., PeyroB O.A., CokonoB B.1. MexaHu3mbl peakiuii METaIIOOPTaHHYECKIX
coenuHeHui. “Xumusa’, Mocksa, 1972. 6.
27. Baypo K.B., Mumenko I'.JI. IMeHHbIE peakiuy B opraHndeckoi XuMuu. - M.: Mup, 1976.
- 528 c. 8. T'mmecnm P. 'eomeTpus monekyi - M.: Mup, 1975. - 278 c.
28. I'pudos JI.A. OT Teopuu CIIeKTPOB K Teopuu xumudeckux npespamiennii / Poc. AH. UHCT-T
TCOXUMUH U aHaHT. XuMuu uM. B.U. Bepuazckoro. - M., 2001. - 366 c.
29. Unronbn K. TeopeTndeckre 0OCHOBBI OpraHmdecKor XuMuu. - M.: Mup, 1973. — 1055 c.
30. Munkun B.U., Cumkun B.4., Munsies P.M. KBantoBast XuMust OpraHUYIECKUX COCTUHCHHH.
Mexanusmbl peaknuid. - M.: Xumus, 1986 - 246 c.
31. Munkun B.M., Cumkun b.S., MunseB P.M. Teopus ctpoenus mojekyn (DJIEKTpOHHBIC
000710uKkH). - M.: Beicmias mkona, 1997. - 407 c.
32. Hedemos O.M. u np. Xumus kapoeHos. - M.: Xumus, 1990. - 303 c.
33. [Totanos B.M. Crepeoxumus. - M.: Xumus, 1988. — 463 c.
34. Po6eprc [x. u mp. OcHOBBI opranndeckoi xumuu. B 2-x Tomax. - M.: Mup, 1978
35. Caiikc I1. Mexanu3msbl peakiuii B opranudeckoit xumuu. - M.: Xumus, 1977. - 319 c.

B) COCTAB JIMIEH3MOHHOT0 M CBOOOIHO PACIIPOCTPAHSIEMOI0 POrPAMMHOI0 o0ecreyeHus,
B TOM 4HcCJIe 0Te€4eCTBEHHOI 0 IPOU3BOJACTBA.

Ne HaumenoBanue Ne norosopa (JIuieH3us1)

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

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 Cuctema TectupoBanus Sunrav | Ne 468 ot 03.12.2013 UIT Cynrarynun P.T. (6eccpouno)
WEB Class

13 | ArtuBupycHoe nporpamMmmuoe | Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 1o
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obecnieucnue Kasperksy Total | 14.03.2019 .
Security

Cucrema ynpasiienus 6azamu | CBoOOIHOE ITporpaMMHOE obecriedeHne(0eccpodHo)
14 S
nauueix MySQL FireBird

Cucrema mnoucka TeKCTOBBIX | No 795 ot 26.12.2018 (neitictButenen a0 30.12.2019 ) ¢

15 3aMMCTBOBAHUI 3A0 «Antu-Ilnaruar» npoaiena mo 2021 r.
«Anturiaruar. BY3»
16 Koncynprant+ Ne 430-2017/614 0111.01.2017 r. OO0 «Dact-Uudpopm»
(6eccpouno)
17 l"apanT 01.2020 . -12.2021r.

F) COBPEMCHHBIC npodwccuoua.m)ﬂble 0a3bl JAHHBbIX, ]/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbLIC
CUCTEMBI, JJICKTPOHHLIC 06pa3OBaTeJH)HLIe PE€CYpPChI

ObecnieueH  J0CTYm K  COBPEMEHHBIM  MPOQECCHOHAIBHBIM  0a3aM  JaHHBIX,

MH(OPMALMOHHBIM CIIPABOYHBIM U MIOMCKOBBIM cucteMaM (Oonbinotexa COI'Y):

1. ObC «YuuBepcuterckas oubdnmmoreka ONLINE» (https://biblioclub.ru/)

2. OBC «KoncynbranT cryaeHta» CryneHdeckass dSJIEKTpOHHas OHOIMOTEKa 110
MEIUIIMHCKOMY U (hapMalreBTHIeCKOMY OOpa30BaHHIO, a TaK)Ke MO E€CTECTBEHHBIM M TOYHBIM
Haykam B 1ieniom (http://www.studentlibrary.ru/)

3. OBC «OpaiiT» — obpazoBarenbHas cpefa, BKIIOYAIOas BUPTYATbHBIN YUTATBHBIA 3211
Y4eOHHUKOB M YUEOHBIX TOCOOHIA OT aBTOPOB M3 BEAYIIUX By30B Poccuu 1mo Bcem HaIrpaBlIeHHSIM
u crienuaneHOCcTAM (https://www.biblio-online.ru/)

4. Hayunas snekrponnas oudanoreka eLI-BRARY.RU (www.elibrary.ru/).

5. BupryanbHbIl ynTaNBHBINA 31 quccepTamnuii 1 aBTopedeparoB PI'b (dvs.rsl.ru) —

pErucCTpaIys ¥ JOCTYI TOJIBKO B 3aJIe 3JICKTPOHHBIX PECYPCOB.
6. VYuuBepcanbHas 0a3a JaHHBIX JICKTPOHHBIX IEPHOAMUCCKUX M3Aanuii East View
(eastview.com) (https://dlib. Eastview.com/)

7. DnexTpoHHBIC pecypcsl uzaareiabctBa Springer Nature (http://link.springer.com/)
8. DnexTpoHHas MenuIMHCKast OnbimmoTeka « KOHCYIbTaHT CTyIEHTa»

(http://www.studentlibrary.ru) moctymsa ¢ J1:1000T0 KOMITBIOTEPA MOCIIE PETUCTPAIIUN YUTATEIIS B
3aJie AMEKTPOHHBIX PECYPCOB.
9. Dnuekrponnsie kauru Springer Nature 2011-2017 rr.: (springerlink.com)

10. OBbC «tOpaiit» — oOpa3oBarenbHas cpelia, BKIIOUYAIOAs BUPTYaIbHbIM YUTATBHBINA 34
y4eOHHKOB U yU4eOHBIX MOCOOHIT OT aBTOPOB M3 BeAYIIUX BY30B Poccuu 1o Bcem HampaBlieHHUSIM
u crienuaneaocTaM (https://www.biblio-online.ru/)

PeKOMeHI[yeMI)Ie HHTEPHET-aaApeca mo XuMHumu:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14,
2011) /I The Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/

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.
http://www.springer.com/philosophy/epistemology+and+philosophy+of+science/journal/10698
http://www.sitc.ru/ton

http://www.eco.nw.ru/

http://www.wikipedia.org
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10. MaTepuajabHO-TeXHHYECKOE o0ecnedeHne TUCIUTITHHBI (MOTYJIs1)
[IpoBenenne AUCIUILUIMHBI 00ECIIEYEHO BCEM HEOOXOIUMBIM.

Y4yeOHble ayIMTOPUM AJIsl NMPOBeJeHUS 3AHATHH JIEKIMOHHOIO THIIA, CEMHHAPCKOIO THIIA,
KYpPCOBOI0  NpPOeKTHPOBaHMS  (BBINOJHEHHS  KYPCOBBIX  PpadoT), TIpyNNOBBIX H
HHIMBHUAYAJIbHBIX KOHCYJbTAlM, TEKylIero KOHTPOJSA M NPOMEKYTOYHON aTTecTaluu, a
TaK:Ke CaMOCTOSITeJIbHOH PadoThl 00yYAIOUIMXCA: MPENOJaBaTEIbCKUM CTOJI; CTYJ; CTOJBI AJIs
00yJaromxcsi; CTymbs; kadeapa; KjaaccHas JOCKa.

[IpoeknronHoe MynbTUMeUiHOE 00opynoBanue (MynbTumenuiinelii npoektop BenQ MX816ST,
C IOTOJIOYHBIM KperieHueM u Ha0. kabenelt — 1 mT. Pabouas cranuus B cocraBe:CUCTEMHBIN OJIOK
HP 500B MT E7500.DOS RUS (XF936 EA),Mon +/knaBuar — lmrt.Komnstoreps! 1ist opuca B
komruiekTe (Mouutop (BENQ G2255A<Black>)//Cucremusiit 6510k — 1 miT.

[Iporpammuoe obecneuenue: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrtema
tectupoBanus Sunrav  WEB Class (beccpounoe I10); Ilporpammuoe obecrneueHue is
penaktupoBanus xumuueckux Gopmyin Isis Draw (beccpounoe 110); KoncymnpranT mmtoc; Cucrema
MOKCKA TEKCTOBBIX 3aUMCTBOBaHUN «AHTUILIaruar.BY3»; [Iporpamma mist 9BM «bank BonpocoB
st koHTposst 3HaHuWiy; Cisco Webex; MOODLE; nemoHcTpaninoHHBIE W y4eOHO-HATJISIHBIE
mocooust (BUICOMPE3CHTAIINSA).

JlaGopaTopusi OpraHu4ecKoil XUMHH ¥ TOHKOI0 OPraHM4ecKoOro CHHTe3a

MPenoJaBaTeIbCKHUM CTOJI; CTYI ; CTOJBI AJIsi 0Oy4aIOUINXCS; CTYJIbs; KJIaCCHAsl JOCKa.
Ob6opynoBanue: [IpoeknuonHoe myiabTUMenuitHOE oOopyaoBaHue (MyIbTUMEAMHHBIA MPOEKTOP
BenQ MX816ST, c¢ moTonouyHbIM KperuieHneM W HaO. kabeneit — 1 mT. PaGouas cranmus B
coctaBe:Cuctemunrii 6ok HP 500B MT E7500.DOS RUS (XF936 EA),Mon +/knaBuatr —
lmr.Komnerorepsr mnst opuca B xomiuiekre (Monutop (BENQ G2255A<Black>)//CucteMHublit
650K — 1 .

[Iporpammuoe obGecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanus Sunrav  WEB Class (beccpounoe IIO); IlporpammHoe obecneueHue s
penaktupoBanusi xumuueckux ¢popmyn Isis Draw (beccpounoe I10); KoncynpranT mitoc; Cucrema
IIOMCKa TEKCTOBBIX 3auMCTBOBaHUM «AHTUILiaruat.BY3»; [Iporpamma niss 9BM «bank Bompocos
i koHTposs 3Hauuiy; Cisco Webex; MOODLE; neMoHCTpanMoHHBIE W y4eOHO-HArJIsTHbIC
mocooust (BUICONPE3CHTALINSA).

[Ixad BEITSKHOM ¢ oaBoAO0M BoibI [1IB HBK - 2 miT.

O6opynosanue:Mcnaputens potanuonabiii ROTOVAPOR R210/V ¢ BepTHUK. XOIOIUIb. B KOMILI.
¢ ucrm. koja6 — 2 . Ucnapurens porauuonnsiii Hei-Vapvalues G3 — 1 mr. Pedpakromerp NPO
454b2M ¢ moacsetkoit — 1 mT. Tepmoctar oxnaxnaromuid HUBER Ministat — 1 mt. Hacoc
BakyyMHbIH MeMOpaHHbIl V-700 — 1 mt. Memanka marautHas ¢ nojgorpeBomM IKARST — 3 mr.
MarnuTHas Memanka ¢ nogorpesom 78-1 (25Bt1 pasmemmBanue/120Bt Harpes) -1 mr. Memanka
marautHass RET control-visc — 1 mr. Memanka marautHas ¢ HarpeBoM IKA RST basik ¢
Inatunkom Temmneparypst PT 1000.60 — 2 mt. Ynerpass. aesunrerparop MJ(-11 — 1 mir.

Becwl ananmutnueckue WA-32 — 2 mr. Becwl nmaGopatopusie CAS MWI120 — 1 mr. Bech
naboparopasie CAS MW-120 1. a. 0,01 — 2 mt. Becsr nabopatopusie npeunsuonusie ET-3001I1 ¢
noBepkoit — 1 mwr. Cymmnbsbiii mkag Loip LF-120\300-VSI — lmr. PoranuoHHsI HcnapuTenb
Hei-VAP Value — lmT. Memanka MarHuTHasi ¢ MOJOTPEBOM M HHU(POBBIM TEPMOPETYIATOPOM
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Heidolf — 2mr. MemOpannsiii Bakyymubiii Hacoc KNFN 842,3 FT.18n — lmr. HarpeBarenbHast
mmta ES-H3040 — lmr. Becer maGoparopsbie snektpoHHbie BM12(500r, 0,01r, BHemHss
kanuOpoBka — lmr. Becel maboparopubie  snektponnsie BM 101 — mT. pH-
metp\rnoHomep(crarmonapubiii) Aunon-4100(-2...14pH) — lmir.

JlaGopaTopun: KOMNBIOTEPHbIE KJIACCHI UISI TEKYLIero KOHTPOJISI W NPOMEXYTOYHOI
aTTecTallUH, 2 TAK/Ke CAMOCTOSITeJIbHON PaGoThl 00yYaKOIMXCS:

MPET0/IaBaTeIbCKUM  CTOJI; CTYJ; CTOJIbI OOydYaroUmIMXCs; CTYyJbs; Kadenpa; KiIaccHas JIOCKa.
O6opynoBaHue: KOMIBIOTEPHI Ui KOMIBIOTEPHOTO Kjacca B KOMIUIEKTE C IPOTPaMHBIM
o0ecrieyeHneM, BBIXOJIOM B ceTh MHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO 00pa30BaTENbHYIO CPEdy
COI'Y- 12uT, uctoynuku OecriepeoiiHoro nmutanus, Ippon, kommyrarop mis kinacca D-Link DGS-
10240, uaTepakTuBHas gocka 78 1702070/15112/11344/2 — 1. npoextop Beno MX503 — 1mir.

[Iporpammuoe obGecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanusg Sunrav  WEB Class (beccpounoe IIO); IlporpammHoe obecnieueHue s
penaktupoBanus xumuueckux Gopmyin Isis Draw (beccpounoe I110); KoncynpranT matoc; Cucrema
MOMCKa TEKCTOBBIX 3auMCcTBOBaHUM «AHTUIUIaruat.BY3»; [Iporpamma mans 9BM «bank Bompocos
st koHTposst 3HaHuiy; Cisco Webex; MOODLE; nemoHCcTpaniMoHHBIE U y4eOHO-HATJISIHBIE
mocooust (BUICONIPE3CHTAIINSA).

Bubdanoreka, B TOM YHcje YHTAIBHBIN 3aJ1: cTOJBI, CTYNbs; [IK oOyuarommxcsi.

[Mporpammuoe obecnieuenne: Windows 7 Professional, Office Standard 2016; WIinRAR; Adobe
Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security; Cucrema
tectupoBanuss  Sunrav. WEB Class (Beccpounoe I10); IIporpammHoe obecrnedenue uis
penaktupoBanus xumuueckux Gopmyi Isis Draw (beccpounoe I10); Koncynsrant miroc; Cucrema
MOKUCKa TEKCTOBBIX 3aMMCTBOBaHUHN «AHTHIUIarnar.BY3y»; IIporpamma g 9BM «bank BonpocoB
st koHTposst 3HaHuWiy; Cisco Webex; MOODLE; nemoHcTpaninoHHBIE U y4eOHO-HATJISIHBIE
nmocooust (BUICONPE3CHTALINSA).

DbC"YuuBepcurerckas Oumbmmoreka ONLINE"  https://biblioclub.ru  ;3bC  «Koncynbrant
CTy/IEHTa» http://www.studentlibrary.ru CTy/lleHYeCKasi d3JCKTpOHHas OubimoTeka 10
MEIUIIMHCKOMY U (hapMalleBTHUECKOMY OOpa3oBaHHUIO, a TAaKKE IO E€CTECTBEHHBIM MU TOYHBIM
HayKaMm B II€JIOM;

OBC «fOpaiiT» - oOpa3oBaTeNbHas cpefia, BKIOYAIONIAs BEPTyabHBIA YUTAIBHBIN 3271 YYCOHHKOB
U y4yeOHBIX MOCOOMI OT aBTOPOB M3 BeAylMX By30B Poccuum mo BceM HampaBi€HUAM U
crienuabHOCTIM WWW.biblio-online.ru;

JI€MOHCTpAIIMOHHBIEC U y4eOHO-HarIsAHbIE TOcOOUs (BUACOMPE3CHTALINSA);

DnexkrponHas oubanoreka auccepraiuu U apropedeparos PI'B(DB/1 PI'B) https://dvs.rsl.ru;

OBC «Hayunast snekrponnas 6ubnuoreka eLibrary.ru» https://biblioclub.ru
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	Оборудование:Испаритель ротационный ROTOVAPOR R210/V с вертик. холодиль. в компл. с исп. колб – 2 шт. Испаритель ротационный Hei-Vapvalues G3 – 1 шт. Рефрактометр ИРФ 454Б2М  с подсветкой – 1 шт. Термостат охлаждающий HUBER Ministat – 1 шт. Насос ваку...


