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Paboyasa mnporpaMMa JUCLUIIJIIMHBI pa3paboTaHa B COOTBETCTBUU C CaMOCTOSTEJbHO
ycTaHoBJeHHbIM MIY o6pasoBaTesbHbIM cTaHfgapToM (OC MIY) pnsa peannsyeMbix
OCHOBHBIX NPOQPecCHOHa/IbHbIX 00pa30BaTe/JbHbIX NPOTpPaMM BbICIIETO0 0Opa30BaHUA IO
HamnpaBJ/ieHuIo0 NoAroToBkU / cnenuanbHocTH 04.05.01 «PyHAaMeHTaNibHAasA M NPUKJIAHAsA
XUMHUSA» (IporpaMMa clieljuajauTeTa), yTBepxkaeHHoro npukasom MI'Y ot 22 uwasa 2011 roga
Ne 729 (B pepakuuu nprukazoB MI'Y ot 22 Hosa6psa 2011 roga Ne 1066, ot 21 nekabpsa 2011
roga Ne 1228, ot 30 gekabps 2011 roga Ne 1289, ot 27 anpens 2012 roga Ne 303, ot 30
Jnekabps 2016 roga Ne 1671).

['ox (rompl) mnpuema Ha o6Oyyenue 2014/2015, 2015/2016,2016/2017, 2017/2018,
2018/2019




1. HauMeHoBaHMe AucUUIIMHBI (Moay/ia) CiennpakTUKYM «OpraHu4ecKkas XUMHS»

2. YpoBeHb BbICIIET0 00pa30BaHUs — CIeLMAJIUTET.

3. HanpaBnenue noarotoBku: 04.05.01 dynaamMeHTa/IbHAA M IPUK/IaAHASA XUMMS.

4. MecTo aucuunanHbl (MoayJis) B ctpykType OOIl: BapuaTuBHas dyactb OOI], 610k 1/,

5. HJIaHI/IpyeMbIe pe3yabTaThbl O6y‘I€HI/IH o AuCOUIMJarnHe, COOTHECEHHbIE C [IJIAHUPYEMBbIMHU PE3yJIbTATAMHU OCBO€HHUA 06p330BaTe.}1bH0f/’I

NporpaMMbl (KOMIETEHLUAMH BbIIIYCKHUKOB)

KoMnereHuus

Il1aHupyeMble pe3yJIbTaThl 06yYeHHsI 0 AUCHUILUIHHE (MOAYJTI0)

OIIK-3.C. Cnoco6HOCTb UCNOB30BATh METO/bl PETUCTPALUU U
06paboTKH pe3yIbTaTOB 3KCIIEPUMEHTOB, B TOM YHCJIE,
NOJIYYeHHbIX Ha COBPEMEHHOM Hay4YHOM 060pyZJ0BaHUU

YMeTb: MpOBOJUTh MAaTEMATHYECKYI0 0OPabOTKY JaHHBIX, 06001aTh
HoJly4eHHble pe3ybTaThbl

CIIK-1.C. Cnoco6HOCTb UCNI0/Ib30BaTh QyHJaMeHTabHbIe
MOHSATHUS OPraHUYeCKON XUMHUU U OCHOBHbIE TeOpeTHYECKUE
NOAXO0/bI K U3yYEeHUI0 MEXaHU3MOB PeaKLiUi OpraHU4ecKux
COoeIMHEHUH NpH pelleHuH 3a/jad NpodeccuoHalbHOU
J1esITeJIbHOCTH

YMeThb: COCTaBJISATh IJIAH XUMHUYECKOTO CHUHTE3a, U OIeHUBATh €ro
peasbHYI0 OCYlLIeCTBUMOCTb.

BiaaeTb: NMpakTUYEeCKUMH HaBbIKAMH XMMUYECKOTO JIabOpaTOPHOTO
CUHTE3a

CIIK-4.C. Ctoco6HOCTb UCNO0JIb30BaTh COBPEMEHHbIE GU3UKO-
XMUMHYeCKHe MeTO/ibl aHa/IU3a /Il UHTepIpeTaluy pe3ybTaToB
OpraHHUYecKoro CUHTe3a

YMeTh: Mcnio/ib30BaTh MMoJIy4eHHbI€ 3HAaHHA OJId pEelleHUA KOHKPETHbIX
3a/Jia4, BO3BHUKAIOIIHX B X0/i€ HCCJIeJOBAHUA

6. 06'beM JUCLMIJIMHBI B 3a4€THBIX €IMHULAX C yKa3aHWeM KOJIMYeCTBa aKaleMHUYeCKUX UM aCTPOHOMUYECKUX YaCOB, Bbl/leJIEHHbBIX Ha
KOHTAKTHYI0 paboTy 06y4yaruxcs C npenojaBaTesieM (1o BUJjaM yye6GHbIX 3aHATUI) U HAa CAMOCTOSITE/IbHYI0 paboTy 06y4arouXCcs:

06wem ducyunauHsl (Mody/as1) cocmasssiem 9 3auemHblx eduHuy, 8cezo 324 vaca, uz komopuix 282 uaco8 cocmasassem KOHMaKkmuas paboma
cmydeHma ¢ npenodasamesem (256 yacos — 1abopamopHbele 3aHamus, 24 yaca — uHOUBUAYANbHbIE KOHCYAbMAaYyUU, 2 Yaca — NPOMexCymo4Hbll
KOHMpo/1b ycnegaemocmu), 42 waca cocmas.isiem camocmosimeabHas paboma cmydenma.

7. BxoiHble TpebGOBaHUSA /11 0CBOEHUS JUCHUIJIUHDBI (MOAYJs), IpeABapUTe/IbHbIE YCI0BUS.

Ob6yuarouuics goKeH

3HaTh: OCHOBHbIE XMMHUYECKHE CBOMCTBA pPa3/IM9YHbLIX KJIACCOB OpraHHU4Y€CKHX COBﬂHHBHHﬁ, 3dKOHOMEPHOCTHU CIIEKTPOCKOIIUYE€CKUX

NposiBJIeHUH PYHKIIMOHATBHBIX TPYIIIL;




YMETb: Cl)OpMy.III/IpOBaTb H pellaTb KOHKPETHbIE 3aJa4u 110 I/I,ZleHTI/I(l)I/IKaL[I/II/I OpraHu4eCKHux COG,E[I/IHeHI/Iﬁ OCHOBE€ YCBOE€HHLIX 3dKOHOB H
BaKOHOMepHOCTeﬁ; IMOJIy4aTb 3KCII€pUMEHTaJIbHbI€ IdHHbIE, IPOBOAWUTDb UX MATEMATUYECKYO o6pa60TKy, 0606].L[aTb [MOJIy4€eHHbI€ IdHHBIE,

BJIa1€Th: TeXHUKOW XHMUHYECKOIo JKCIIEpUMEHTAd, HABbIKAMH IMOHUCKA HeO6XO,ELI/IMbIX JAAaHHBbIX B OTKPBITbIX UCTOYHHUKAX, B TOM YHUCJIE, B
I/IH(l)OpMaLU/IOHHbIX 0asax AAaHHBIX 1 HHTEPHETE.

8. CozepkaHMe AUCLHUIIMHDBI (MOAYJISA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HaunMeHoOBaHHMe U KpaTKoe Bcero B TOM uucie
coaep:KaHMe pa3/esioB U TeM (4acsni)
AMCIUIUTMHBI (MOAYIS), KoHTakTHas pa6oTta (pa6oTa Bo B3aUMO/JeNCTBUM C CamocTosTe/IbHasA
npemnojaBarteJsjieM), 4acbl pa6oTa 06y4awierocs,
¢opmMa npomMeKyTOYHOM W3 HUX achbl
aTTrecTauyu 1o JUCHMILINHE 13 HUX
(Mmoay.110)
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™ ™ — aTTecTaluu
TeMma 1. CUHTE3 CJI0KHBIX 104 90 8 98 6 6
OpraHUYecKuX coeJuHeHUuH (1o
BbIOODY)
Tema 2. CieKTpoCKONIU4YecKue 98 72 8 80 18 18




METO/ibl aHa/IN3a CHHTE3MPOBAHHbIX
coeJMHEHU U

Tema 3. Macc-cnektpomeTpuueckue | 120 94 8 102 18 18

METO/bl aHa/IN3a CHHTEe3WPOBaHHBIX
NpOAYKTOB (110 BEIOODY)

[IpomexxyTO4yHasa aTTecTayus sayem | 2 2 2

HUToro

324 256 24 2 282 42

9. O6pa3oBaTe/IbHbIE TEXHOJIOTUU:
-IpMMeHeHre KOMIIbIOTEPHbIX CUMYJIATOPOB, 06pab0oTKa JJaHHBIX Ha KOMIIbIOTEPax, UCII0JIb30BaHME KOMIbIOTEPHbIX IPOrpaMM,
yHpaBJISIOUIAX NIpUbOpaMu;
-UCI0JIb30BaHHUE CPeJCTB IUCTAHIIMOHHOTO CONPOBOX/eHNS yUeOHOTO MPOLLecca;
-npenoJiaBaHue JUCLUIIJINH B pOpMe aBTOPCKHUX KypCOB [0 porpaMMaM, COCTaBJIEHHbIM Ha OCHOBE Pe3yJ/IbTaTOB UCCJIeJOBAHUHU
Hay4yHbIX WKoJa MI'Y.

10. Yye6HO-MeTOAMYECKHE MAaTePHAJIbI AJIS1 CAMOCTOSTEJIbHOM pa6oThI 0 AUCHUIUIMHE (MOAYJII0):

1.

N

B o U1 W

ba3a faHHbIX HallMOHa/IBHOTO MHCTUTYTA CTaHAapTHU3anuu U TexHoJsioruu CIIA no cBoricTBaM coeiuHeHUH. PexxuMm foctyna:
http://webbook.nist.gov/chemistry/

basa faHHbIX HallMoHa/IbHOr0 UHCTUTYTAa COBPEMEHHOUM UH/IyCTPUAIbHON HAyKH U TEXHOJIOTHH, fAnoHus. Pexxum pocryna:
http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/direct frame top.cgi

Basa sjaHHbIX Macc-CrieKTpoB. PexxuM pocrtyna: http: //www.massbank.jp/

[IporpammHoe o6ecnieyenue: Aldrich/ACD Library of FT NMR Spectra.

[IporpammHoe ob6ecneyenue: ACD/Labs co BcTpoeHHbIM reHepaToOpoM crieKTpoB SAMP.

[IporpammHoe ob6ecneyenure: ChemOffice co BcTpoeHHBIM reHepaTopoM crieKTpoB SAMP.

TapaceBuy B.H. UK crieKTpbl 0CHOBHbIX KJIACCOB OPraHUYeCcKUX coeiuHeHUH. CipaBoYHble MaTepuaJbl. Ha caliTe xumdaka MI'Y:
http://www.chem.msu.ru/rus/teaching/tarasevich/Tarasevich_IR_tables_29-02-2012.pdf

11. PecypcHoe obecneyeHuUe:



http://www.chem.msu.ru/rus/teaching/tarasevich/Tarasevich_IR_tables_29-02-2012.pdf

e [lepedyeHb OCHOBHOM M BCIIOMOraTeJbHOW Yy4eOHOM JIMTEPATYPhI KO BCEMY KypCy
OcHOBHasA JIuTEpaTypa

1. P.CunbBepcreiin, [".baccaep, T.Moppun, CnekrpomeTpuueckas HACHTH(GUKAINSA OpraHUuYeCKUx coenunennii, M., "Mup", 1977, ra. 3,5;

2. P.CunbBepcreiin, ®@.Bebcrep, 1. Kumi, CiekrpoMeTpuieckas HaeHTHGHUKAIMS Opranndeckux coenunennii, M., BUHOM. JlabopaTopust 3HaHUH,
2011.

3. A. T. JIe6eneB, Macc-ciekTpomeTpus B opranndeckoi xumuu, U3n. JIB3, M., 2003.

4. 3. Ilpeu, ®. bronemann, K. Addonbrep. Onpeaenenne cTpoeHUs: OpraHUYecKux coenuuenuii. M.: Mup, 2006.

5. TapaceBuu b.H. UK cneKTpbl 0CHOBHBIX KJaCCOB OPraHUYeCcKUX coeJruHeHri. CipaBoyHble MaTepuasbl. Ha caiiTe xumdpaka MI'Y:
http://www.chem.msu.ru/rus/teaching/tarasevich/Tarasevich_IR_tables_29-02-2012.pdf

JONOTHUTE/IbHASA JINTEPAaTypa

1.P. Iparo, ®u3znyeckue MeToasl B XUMuu, T.1,2, M., "Mup", 1981.

2. JI.B.Bunkosg, FO.A Ilentun, ®uzndeckue METOIbI UCCieIoBaHus B XuMun, M., "Briciias mkona", (ku. 2), 1990.
3. J.bennamu, UndpakpacHble CIEKTPHI CIOKHBIX Moiekynl, M., "Mup", 1963.

4. JI.bennamu, HoBble TaHHBIE 110 MH(PAKPACHBIM CIIEKTPaM CI0XKHBIX Mojekyd, M., "Mup", 1971..

5. O.1repn, K.TumMMoHc, DnekTpoHHas abcopOLMOHHAs CIIEKTPOCKOIHNS B OpraHnueckoi xumuu, M., "Mup", 1974.
6. M.B.Bonbkenmreitn, JI.A.I'pu6os, M.A.Enbsimesuy, b.1.Ctenanos, Konebanust monekyn, M., "Hayka", 1972;

7. T,A.Kapnaccon, ®otosnekrponHas u Oxe cnexkrpockonus, JI-a, "Mamunoctpoenue”, 1981.

8. P.Cunbepcreitn, @.Bebcrep, . Kumn, Cnekrpomerpuueckas uaeHTUGUKaIMs opraHndeckux coeaqunennii, M., BUHOM. JlaGopaTopust 3nanuii,
2011.

9. 0.B,CBepmiioBa, DIeKTPOHHBIC CIICKTPBI B OpraHndeckoi xumuw, JI., "Xumus™ 1985, ri. 4,5;

10. A.bpayn, A.®@mnoiin, M.Ceitn36epu, CriekTpocKonus opranudeckux eniects, M, "Mup", 1992, ri. 2;

11. Beenenue B poToxumutio oprannueckux coeauHenu, pen. I'.O.bexkep, A.B.Enbuos, JI-x, "Xumus", 1976;

12. A Beiikep, [].berrepumx, @oToanekrponHas criekrpockonus, M.,"Mup", 1975;

13. A.I'pacennu, M.CueiiBunu, b.bankun, [Ipumenenue cnexkrpockonuu KP B xumun, M., "Mup", 1984;

14. K.Hakamoro, UK cniextps! u criektpsl KP Heopranmuecknx U KOOpAWHAIMOHHBIX coeauHenui, M., "Mup", 1991;

15. [.bpayn, A.®@mnoiin, M.Ceitn36epu, CrieKTpocKonust opraHndeckux Bemiects, M, "Mup", 1992, ri. 3;

16. BonoponHas cBsi3b., c6., pea. H.J[.Coxonos, M.,"Hayka", 1981. Ctares A.B.Morancena "MH}pakpacHas CIEKTPOCKOMNHUS U CIIEKTPAIbHOE
oTpejieNieHue SHePTUU BOJAOPOAHOM cBs3u", ¢. 112-155.

17. N.51.bepureiin, 10.JI.Kamenckuii, CnekrpodoTomeTpuieckuii aHaau3 B oprannueckon xumu, JI-n, "Xumus", 1986;
18. JI.B.Buikos, FO.A Ilentun, ®usnueckue MeTOIbI HCCACAOBAHKUS B XuMuM, M., "Beiciras mkomna", 1987, ¢.5 15;
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19. A.Cwmur, [Tpuknamuas UK cnexrpockomnus, M., "Mup", 1982,
20. I".Ixadbde, M.Opunn, Cummerpus B xumuu, M, "Mup", 1967;
21. P. Opucr, JIx. bonenxaysen, A. bokayn, IMP B ogHOM 1 1BYX u3MepeHusx, “Mup”, M., 1990. 16

e [lepeyeHb HUCNOIB3yeMbIX HHGOPMALMOHHBIX TEXHOJIOTUH, UCIIOJb3yeMbIX MIPU OCYLIeCTBJIEHUU 00pa30BaTEJNbHOrO
npolecca, BKJIKYasd NporpaMMHoe obecriedeHrMe, UHPOPMaLMOHHbIe CIPaBOYHbIe CUCTEMBI (IpU HEOOXOJUMOCTH):
www.analyt.chem.msu.ru

e MaTepuasibHO-TeXHHUYECKOEe obecnieyeHre: 3aHATHS NpoBoAATcA B K. 320, [202 JIoMOHOCOBCKUM KOpPNYC, 1abopaTOPUHU

Kadepbl OpraHU4ecKOr XMMHUH C HEOOXOAMMbIM COBPEMEHHBIM 000py/J0BaHUEM.
O6opyaoBanue: VK cniektpbl ¢ npeo6pa3oBanueM ®Pypre IR200 1 iS1 (Thermo), cnektpomeTpsr AMP Bruker.
12. fI3bIK penojaBaHus — pyCCKUH
13. [IpenoaaBaTenu: npod. H.B. Jlykames, cHc B.H. TapaceBuy u npenoaaBaTeiu Kapeapsl.

d)OHAbI OL€HOYHBbIX CPEACTB, HBOGXOAI/IMbIe AJIA OEHKH pe3yJ1bTAaTOB 06y‘IeHI/IH

O6pa3L[bI OLI€HOYHBIX CPeACTB [AJid TEKyllero KOHTPOJIA YCBO€HHA MaTepuaa H HpOME)KYTOLIHOfI aTTeCcrTagyuu - 3a4deTa. Ha 3auete
npoBepAeTcd JOCTUKEHHUE TPOMEKYTOIHbIX MHAUKATOPOB KOMHETEHL[I/II‘/JL Iepe4rcC/ieHHbIX B m.5.

IoHBIN nepevyeHb BOMPOCOB no AMCHHUIIJINHE Cl'lel.[l'lpaKTI/IKYM «OpI‘aHuquKaa XUMUA»

=

CuHTe3 6ucheHUIJUEHOHOB HAa OCHOBE IJUKJIO0yTaHOHaA.
CHHTe3 NPOU3BO/IHBIX MOHOCAXapU/OB C UCII0Ib30BaHUEM "KIUK2-peaKIUH.

ApunvpoBaHue TpeTUYHbIX GOCPUHOB Oe3 KaTalr3a NepexoHbIMU MeTalJIaMHU.

[Tonyyenue 1-(1-6pomo-4-TpeTbyTUIPEHNUI)-aleTOHA U3 1-Uo-3-TpeTOyTUI-6poMbeH301a.
Cunres 1,2-6uc(2-((2-nupuauH-2-ua)6eH30TUA30J1-6-1J1)OKCU )3TOKCH )ITaHA.

CuHTe3 JUrupo6eH30pypaHOBbIX IPOU3BOAHBIX MaJIOHOBOM KUC/IOTHI.

CHHTEe3 JOHOPHO-aKLeNTOPHBIX [{UKJIONPONAHOB.

CuHTe3 NPOU3BOAHBIX XMHOKCAJIMHOB, COZIEepKalllUX OKCaa3aMaKpOLMKINYecKkue ¢parMeHThl.
CHHTEe3 KOMIIJIEKCOB pyTEHUS U 3KeJsle3a, CoZepKaliix MUIeHOBbIe JIUTaH/bl.

OO AW
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10. CuHTe3 QyHKIIMOHANBHO 3aMelleHHbIX apOMaTHUYeCKUX a3U/[0B , IOTEHI[Ua/JbHbIX CYyOCTPATOB B "KJIUK"-peaKUu C UOAALleTUIEHAMU.

11.CuHTe3 GyHKIIMOHAIbHO 3aMelleHHbIX IPOU3BOAHbIX MaJIOHOBON KUCJIOTHI.

12.Cunre3 (2R, 35)-2,3-audeHnnokcupana.

13. CvHTE3 KOMILJIEKCOB aJINMUHUSA Ha OCHOBe OMC(MepKanToOapUJIaMUHOB).

14. CvHTE3 N0JIMOKCAaaJKU/JIbHbIX IPOU3BOJHBIX MTUPOraa0a.

15. CvHTE3 KOMIIJIEKCOB UPU/IUSI HA OCHOBE peaKI[MU NPOCTPAHCTBEHHO 3aTPyAHEHHbBIX POCHUHOBBIX KOMIIJIEKCOB UPUAHWS U TUPUAUHA.

16. CuHTE3 M KapOOKCUIMPOBaHUE 4-3THHUJIAHU30J1a.

17.CuHre3s 4,6-AUMeTUN-2-0KCO-1,2- JUTUAPONUPUUH-3-KapOOHUTpUIA.

18. PacueT sHeprui KOMIJIEKCOB MeTaJlJIOB (HUKeJIsl, pyTeHHUs, IJIaTUHbI) C KODOHEHOM.

19. AuninpoBaHue TUPOXJOPH/AA 2-aMHUHO-2-/1€30KCU-6eTa-D-rajakTonupaHo3bI.

20.UccnepoBaHue "KIUK"-peakliui HOJALeTUIEHOB C QYHKIMOHAbHO3aMellleHHbIMU apuia3ujaMHu.

21.CuHTe3 QyHKIMOHAJBHO 3aMellleHHbIX IPOU3BOJHBIX GeppolLieHa.

22.CuHTe3bl JIMTAaH/0B Ha OCHOBE TPHUC(3-aMHUHONPOIMJI)aMHUHa..

23.CuHTe3bl KOMILJIEKCOB LIMHKA Ha OCHOBe 6UC(MeHTapTOpaHUIMHOBBIX) NIPOU3BO/HbIX 6eH3M/IaMHUHa.

24.Vcnonp3oBaHKe peareHTa mpuc JJisl CAHTe3a M0oJIMaLeTUIeHOBbIX 9QUPOB, UCXOJHBIX MOJIEKYJI [IJISl KJIUK-pPeaKIMU C a3uJjaMu
yIJI€BOJI0OB.

25.CuHTe3 2—aMuHOTpUdTOpaLeToPeHOHOB M0 BbI6OPY.

26. CHHTE3KOH/JeHCHPOBAaHHBIX TUO- U THJAHTOUHOB 110 BbIOOPY.

27.1. KakuMm coejuHeHUAM coO0TBeTCTBYIOT caeaytomue UK cnektpsl (A-T):

28. ludeHnnaneTuneny, UUKIorekcaarueny-1,3, okteny-1, mpaHc-neHTeny-2.

[Ipu pelieHHH 3TOH U CJeAYOIMX 3a/ja4 HApAAY € TabJIMIIAaMU OTHECEHUU PeKOMeH/1yeTCsl UCII0JIb30BaThb CAaUT

http://riodb01.ibase.aist.go.jp/sdbs/.
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29.KakuM coeiHeHUsAM COOTBeTCTBYIOT caefytomue UK cnektpsl ([-U)?

AMuy MacjasiHOM KUCJI0ThI, U300y TUIaMUHY, [10/leKaHOBOM KUCJI0TE, IPONUOHATY HATPHS, OYTHI0BOMY 3QUPY YKCYCHON KUCIOTHI.
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[[Ikasia olleHMBAHUSA 3HAHUW, YMEHUH U HABBIKOB SIBJISIETCS eUHOM /sl BCeX AUCLMIIMH (MpHUBeJeHa B TabJIUIe HUXKeE)

IIIKAJIA U KPUTEPUU OLEHUBAHHSA PE3YJIbTATA OBYYEHHUA no gucuunivHe (MOAYJII0)

OneHka 2 3 4 5
PegysbTaT

3HaHUA OTtcyTcTBHE ®parmeHTapHble 3HaHUs | O6LIMe, HO He CTPYKTYPUPOBaHHbIE CdopmupoBaHHbIe
3HaHUH 3HaHHUA CUCTeMaTHU4yeCKHe 3HaHUSA

YMmenusa OTcyTcTBHE B nesioM ycnemHoe, Ho He | B mesioM ycnelHoe, HO coiepaKaliee YcneurHoe ¥ cucTeMaTH4yecKoe
yMeHHUH CUCTeMaTU4YeCKoe yMeHUue OTJleJIbHbIE TPO6eJIbl YMeHUE yMeHUe

(monmyckaeT HETOYHOCTH
HeNpPUHIMIHAJbHOI0 XapaKTepa)
HaBbiku OTtcyTcTBUE Hanvyue oTaenbHbIX B niesioM, cbopMupoBaHHbIe CdopMUpOBaHHbBIE HABbIKHY,
(By1ameHus) HaBBbIKOB HaBbIKOB HaBbIKH, HO He B aKTUBHOU popMe IprYMeHseMble IPU pellleHUu U
3a4a4
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PE3YJIbTAT OBYYEHUA
1o AUCHUIIMHE (MOAYJIIO)

®OPMA OUEHUBAHUA

YMeTb: NIpOBOAUThL MaTEMaTUUECKY0 00pabOTKY JJaHHBIX, 0000111aTh N10Jy4eHHbIEe
pe3yJ/bTaThbl

YMeTb: COCTaB/ATD [JIaH XUMUYECKOT'0 CUHTE3a, U OLleHUBATh €r0 PeajbHYIo
OCYyL|eCTBUMOCTb.

YMeTb: HCII0/1b30BaTh N0JIyYeHHbIe 3HAaHUA JJ15 pellleHUs] KOHKPeTHBIX 33/1aY,
BO3HMKAWIMX B XO/ie UCCJIe[JOBAaHUS

MepOTNPUATHS TEKYLETO KOHTPOJIS
yCIeBaeMOCTH, YCTHBIM ONPOC NPH IpHUeEMe
pa6oTt

BJIaLLETb: MNPpaKTH4Y€CKNMH HABbIKAMHU XUMHWY€CKOI'0O na6opaTopHoro CHHTE3a

MEepONpPHUSTHUS TEKYILEro KOHTPOJIs
yCIeBaeMOCTH, YCTHBIM OMPOC NPH IpHUeEMe
paboT
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