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1. Ileau ocBOeHMS AMCIHUILINHDI.

JucuunnmHa « PU3UK0-XUMHYECKHE MeTOAbl ucciieqoBanus bABy umeer cBoeit
LEJBI0  CIOCOOCTBOBATh (OPMHUPOBAHUIO Yy oOyyaromuxcs mpodeccuoHaIbHbIX
kommneteHiuii OIIK-2, TIK-8, [1K-8a B cootBeTcTBUU ¢ TpeboBanusmu GI'OC BO no
HaIpaBJlIeHHI0 TNoAroToBku OakanaBpoB 19.03.01 «buorexHonorus» c y4yeToMm
crenuuku npoduiis MOArOTOBKU — « BHOTEXHOIOTHS.

2. Mecto mucuumiannsl B cTpykrype OOII 6akanaBpuara.

JNucnumnnaa «du3nko-xuMudeckre MeTobl uccienoanusi bBAB» oTHocuTcs k
qucity MpodeCCUOHANBHBIX YUEOHBIX TUCIUIUIMH 10 BeIOOpY OazoBoro mukia (b1)
OCHOBHO# 00pa3oBaTeIbHOM MporpaMMbl OakajiaBpuara.

«Du3uKO-XUMHUYECKUE METO/bl HccienoBanus bAB» B3auMocBsi3aHa JIOTHYECKU U
COJICP)KATEIbHO-METOJUYECKH CO CIEAYIONIMMU JTUCHMIUIMHAMUA W TPaKTUKAMHU
OOII:

— OO01mast 1 HeOpraHUYeCcKast XUMHUS

— Oprannyeckas XuMus

— OCHOBBI MOJIEKYJIIPHOM OHOJIOTUHU

— O6m1as 6MOJIOTUST U MUKPOOUOJIOTUS

— buoxumus

— XuMusi OMOIOTUYECKH aKTUBHBIX BEIECTB

3. IlepevyeHb MIAaHNPYEMbIX Pe3yJbTATOB 00yUeHHS MO JUCHUILINHE
(MOyJ110), COOTHECEHHBIE ¢ TUIAHMPYEMBIMH Pe3yIbTATAMM 0CBOEHHUS
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B pesynbpraTe ocBOCHHS AUCIUILUIUHBI (MOIYIs) Y 00y4aronuxcsi GOpMHUPYIOTCS
CJIEYIONTUME KOMIIETCHIIMA U JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIONIUE PEe3yIbTaThl
oOy4eHHsI KakK dTamn (OPMHUPOBAHUS COOTBETCTBYIONTUX KOMIETCHITUI:



B pesyasbTare

OCBOEHHUSI
Kona o0pa3oBaTe/bHOI IlepedyeHb MIIAHUPYEMBbIX Pe3yJbTATOB
KOMIIETEeHIIUH MPOrpamMmabl 00y4YeHus M0 JMCUMILINHE
00yuyarouuiicst 10/1KeH
00J1a1aTh
OIIK-2 CITOCOOHOCTBIO B 3HATh:
TOTOBHOCTBIO TEOPETHYECKUE MOJOKCHHS, CIOCOOCTBYFOIINE
HCIIOIB30BATh OCHOBHBIE | POPMUPOBAHUIO CHCTEMbI 3HAHUIN B 00JIACTH
3aKOHEI OMOOpraHMYECKONW XMMHH Ha OCHOBE COBPEMEHHOMN
€CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHOH KapTHHBI MUPA
JUCIUILJINH B YMETh: .
MPOdECCHOHATBHOIT MCTIONB30BATH 3HAHHA O COBPEMCHHOM
€CTECTBEHHOHAYYHOM KapTHHE MHUpa IS
JIEATEIIbHOCTH,
YCTaHOBJICHUS B3aUMOCBSI3U MEX/Y CTPOCHHUEM
HPUMCHSTE METO/BI OHOJIOTHYECKN aKTHBHBIX BEIIECTB M MX
MaTCMaTHICCKOro CBOMCTBaMHU U PYHKIIMOHAILHBIMUA OCOOCHHOCTSIMU
aHansa u B KMBBIX CHCTEMAX;
MOJCIINPOBAHMA, BJIAIETh:
TCOPCTUICCKOTO 1 HABBIKAMH BBITIOJHEHHSI KCIIEPUMEHTAIBHBIX PaboT
SKCIIEPUMEHTAIBHOTO B 00J1aCTH XMMHUH OHOJIOTHYSCKH aKTHBHBIX
HUCCIENOBAHUS BEIIIECTB C IPUMEHEHHEM apceHana COBPEMEHHBIX
METOJIOB U TTOIXOJIOB.
T1IK-8 CIOCOOHOCTH TTPOBOJIUTH | 3HATH:
CTaHJIAPTHBIE U OCHOBHBIC TTPUHITUITHI PaOOTHI ¢
CepTI/I(bI/IKaHI/IOHHI)Ie PIH(bOpMaI_II/IOHHHMI/I HCTOYHHUKaAMHU
HUCIIBITAHUS ChIPbS, YMeETh:
TOTOBOIT IPOAYKINH H HaXOJIUTh B MIEPBUIHBIX M BTOPUIHBIX HCTOTHHKAX
TEXHOIOIMIECKIX HAyYHO-TEXHUYEeCKOH HHPopManuu (HU3UKO-
HPOIECCOB XUMHYECKHE CBONCTBA BEIECTB, METOIMKN UX
TIOJTyYEHUSs, BBIACTICHIS], OYMCTKU U
UICHTU(DUKAITIHI
BJIAlETh:
HABBIKAMH BOCIIPOU3BEICHUS METOIHK,
MacITabupOBaHUS, IEPBUYHOTO TUTAHUPOBAHH
XUMHYECKOTO U OMOTEXHOJIOTHICCKOTO
SKCIIEPUMEHTA
T1IK-8a BJIaJICHUE OCHOBHBIMU 3HATD:

METOJAMH U IPUEMAMHU
MIPOBEICHUS
SKCIIEPUMEHTAIIbHBIX
HCCIICIOBaHUM B CBOCH
npodeccCuoHaTbHOM
obmactu

METO0JIOTHYECKHE OCHOBBI, TO3BOJISIOLIIE
OTIpeNIeTUTh HEOOXOIUMbIE HAPaBICHHS
UCCIIeIOBaHUH 1 IpaKTHYECKUX paboT B obnactu
OMOOPraHNYECKON XMMHHU, METOBI X IPUEMBI HX
BBINOJIHEHHUS, @ TAK)KE TEXHOJIOTHYECKHE
TpeOOBaHMsI K CHIPBIO, TOTOBOW NPOIYKLINHU U K
OCYILIECTBJICHHUIO PA3IMYHBIX IPOLIECCOB T10
MOJTYYEHHUIO OMOJIOTHYECKN aKTHBHBIX BELIECTB,;
YMeTh:

BBIOMPATH METOBI ¥ IPUEMBI SKCIIEPUMEHTAIBHON
paboThl ¢ OMOTOTMYECKH AKTUBHBIMH BEILIECTBAMH,
B TOM YHCJI€ TIO3BOJISIFOIINE IPOBOUTH
MOJU(HKALIUIO CYILIECTBYIOIUX U Pa3paboTKy
HOBBIX CIIOCOOOB MX CO3aHMS;




BJIA/1ETh:

HaBBIKAMH aHAJIN3a CBOICTB OMOIOTHYECKH
AKTHBHBIX BEIECTB, UCXOsl U3 OPTaHU3alNU UX
CTPYKTYpPBI, BBIOOpa HEOOXOAMMBIX METOZOB HX
WCCTIEIOBAHUS ¥ TOCTAHOBKH SKCIIEPUMEHTAILHBIX
3aj1a4, HAPaBJICHHBIX Ha WX MOJTy4YeHUE,
MOJU(HKALINIO, UCTIONB30BAHHIE B APYTHX
MPaKTHIECKUX PadoTax.

4. CTpyKTypa M coaepKaHHe TUCHUIINHBI.

OO6miast TpyI0EMKOCTh TUCIHUIUIMHBI COCTABIISIET 3 3a4€THBIX eauHull, T.c. 108
aKaJeMHYECKHUX YacoB (M3 HUX 54 "acoB — caMoCTOsITeNIbHAsL paboTa CTYICHTOB).
Pazmensr  gucturummHbl  « DU3MKO-XUMHUYECKHE METOJbI  MccienoBaHus bAB»
U3yYar0TCs Ha TPEThEM Kypce.

IsaTeIii cemecTp: nekiuu — 2 yac B a8e Heaenu (18 yacoB), mabopaTopHbie pabOTHI
— 2 Jaca B Hejiento (36 yacoB), hopmMa KOHTPOJIS — DK3aMeH.

CtpykTypa ©  colepKaHM€  JUCHHUIUIMHBI  «DUBUKO-XUMUYECKUE  METOIbI
uccinenoBanus bAB» 1o cpokam u BugaM paboThl OTPaKEHBI B MIPHIIOKEHUU.

Coaep:xanue pa3ieioB JUCHUININHBI

IIsaTeiid cemecTp

4.1. Pacnipeenenue oobeMa B CoJIepKaHUs TUCIUIUIMHBI (MOIYJIS) 110
paszenaMm, ceMecTpaM, BujiaM yueOHo# paboTel 1 hopMaM KOHTPOJIS

_ o Obwem (B ax. yac.) MDopMBI TEKYLIETO KOHTPOJIS
E = yCIIEBAEMOCTH
iﬁ/ e 3 (no nedenam cemecmpa)
< S 5
= g 3 KonrakTHas pabora 5
% 3 = (o Bugam yueOHBIX 2 DopMBI IPOMEXKYTOUHOH
4 =2 o 3aHATHIA) 5 aTTecTaluu
2! T 3 CP E‘ (no cemecmpam)
8 | JIK | JIb | ITP
[aa)
11| 5 1 6 3 1 2 3 BrimonHenue u 3amura
n1abopaTopHOil paboThI
2| 5 2 6 3 1 2 3 BeimonHenue u 3anura
n1abopaTopHOil paboThI
3| 5 3 6 3 1 5 3 BrimonHenue u 3anura
n1abopaTopHOil paboThI




4| 5 4 6 3 1 5 3 BBIHOJIHGHI/IGUI/I 3a1ura
nabopaTopHO pabOThI
5| 5 5 6 3 1 5 3 BBIHOJIHGHI/IGUI/I 3a1ura
nabopaTopHON pabOThI
6| 5 6 12 6 5 4 6 BI)IHOJIHGHI/IevI/I 3alnTa
nabopaTopHOH PabOThI
71 5 7 6 3 1 5 3 BI)IHOJIHGHI/IevI/I 3amnTa
nabopaTopHOI pabOTHI
8| 5 8 6 3 1 2 3 BI)IHOJIHGHI/IevI/I 3amuTa
nabopaTopHOl pabOTHI
9] 5 9 6 3 1 2 3 anonHeHHevH 3alnuTa
nabopaTopHOI pabOTHI
10| 5 10 6 3 1 5 3 anonHeHHevH 3annTa
nabopaTopHOI pabOTHI
11| 5 11 6 3 1 5 3 anonHeHHevH 3annTa
nmabopaTopHOI pabOTHI
12| 5 12 12 6 5 4 6 BBIHOJ'IHeHI/IeuI/I 3anura
nabopaTopHOH PabOTHI
13| 5 13 6 3 1 5 3 BBIHOJ'IHeHI/IeuI/I 3anura
nabopaTopHOI PabOTHI
14 5 14 6 3 1 5 3 BBIHOJ'IHeHI/IevI/I 3amuTa
Ja00paTOpHON PabOTHI
15 5 15 6 3 1 5 3 BbIl'IOJ'IHeHI/IevI/I 3aluTa
1a00paTOpHON PabOTHI
16 5 16 6 3 1 5 3 BbIl'IOJ'IHeHI/IevI/I 3almuTa
1a00paTOpHON PabOTHI

[To maTepuanam 45 | Drsamen

BCEro Kypca
Bcero: 108 | 54 | 18 | 36 54 | 45

4.2. HauMeHOBaHUE U COJIEP>)KAaHUE PA3/ICIOB JUCIUILINHBI

No HanmenoBanue Coneprxanue paszaena
pazzena pazzena

1 B3anmocssizb [TonsiTHE O OMOTOTUYECKH AKTUBHBIX COSTUHEHUSIX
oprannyeckoit xumuu | (BAC). buononumeps (peacTaBUTENH) U HU3KO-
1 OMOTEXHOJIOTHH. MOJIEKYJISIpHBIE OMOperyIaTopbl. OpraHuyeCcKuii
Ponp xumuueckux u cunte3 bAC. 3agaun 1 NOIXO/BI.
dusuko-xumudeckux | Perpocunrterndeckuii ananui. [ImannpoBanue
METOJ0B B cuHTe3a 1 pabora ¢ HHPOPMAIIMOHHBIMHU
OMOTEXHOJIOTUYECKOM | pecypcamu.
AKCHEPUMEHTE.

2 [TocTpoenue PernocenekTuBHOCTh U CTEPEOCENEKTUBHOCTD.

YIJIEPOJHOTO CKeeTa
MOJIEKYJIbl. MeTo bl
BBEJICHUSI U

Onextpoduiibl U HyKIeopunsl. OnpeaeneHus
(GYHKIMOHAIBHOW U 3alIMTHOM rpy1i. M30paHHbIe
OpraHUYECKHUE PEaKIUU U CUHTE3bI (Peakinu

M3MEHEHUSA MIPUCOEIUHEHNS K KPATHBIM CBSI35IM,
(G YHKIIMOHAIBHBIX METaJIIOOPraHUYeCKKHe TPOU3BOIHBIE, U T.11.)
rpymn. MeTobl HapalIMBaHUS YIJIEBOJOPOIHOM LIENH HA




1, 2. n.T.1. aTOMOB yraepoaa. MeToibl co31aHus
KpaTHBIX CBsA3€W. MeTo1bl BBEACHUSA
(YHKIIMOHAJIBHBIX TPYIIN B MOJICKYITY.

3aluTHbIC TPYIIHI B
cunrese bAC.

OO01ast XapaKTepUCTHKA 3aIIUTHBIX TPYIIIL.
Mertozaspl BBEACHUS U YAAICHUS 3aIIUTHBIX TPYIIII
Ha paznuyHble GyHKIuU. CTpaTerus npuMeHeHUs
3AIIMTHBIX TPYNI B IJJAHUPOBAHUMU CUHTE3A.

Cunres
OHMOIONIMMEPOB U POIb
CUHTETHYECKUX
OHOIOIMMEPOB
(OJTUTOHYKJICOTHJIOB,
MENTHIOB U T.JI.) B
OMOTEXHOJIOTHH,
dbapMmareBTHKE U
MOJIEKYJIIPHOU
OMOJIOTHH.

CuHre3 nentu0B. MeTo1bl CMEIIaHHBIX
aHTUIPUJIOB, a3UHBIN, KAPOOIUUMUIHBIH,
KapOOHMIIMMUIA30bHBIN, aKTUBUPOBAHHBIX
a¢upoB. Cunte3 GpochonunuIoB U
onuronykieotunos. docharrpudpupusiii, H-
dbochonatHblit, aMUI0POCPUTHBIA METOIBI
coznanust pochoaudrdupHoit cBsizu. [Ilpumenenue
CHUHTETHYECKUX OMOMOJUMEPOB B PEIICHUN
OMOTEXHOJOTUYECKUX 3a]1a4 U MEIUIINHE.

DU3NKO-XUMHYECKHE
MCTOAbI aHAJIN3a B
XUMHUYCCKOM H
OMOTEXHOJIOTHYECKOM
OKCIICPUMCHTC.

XapakTepUCTUKU BEIIECTBA: UJICHTUYHOCTb,
CTpyKTypa u unctoTa. [IpsiMast u oOpaTHas 3agada
aHanutTryeckoro Mmeroaa. O63op huznvecKux
MPUHLUIIOB CIIEKTPAIbHOTO aHAJIN3a XUMUYECKUX
coeauHeHui. CTpyKTypa 1 3HaUeHUE
CIIEKTPAJIbHBIX JAHHBIX.

OcuoBrl MeTona AMP.

dusznueckue 0CHOBBI MeTona SAMP, ycTpoicTBo
AMP-cniekTpomeTpa. AHanu3 nHGpoOpMaIuu,
conepxamieiics B cekrpe ‘H-SIMP. O6paboTka
CIIEKTPOB M COOTHECEHHE CIIEKTPA CO CTPYKTYpOU
BemecTBa. TpeboBanus k oopasuam SAMP.
JIOCTOMHCTBA U HETIOCTATKH METOJIA.

CoBpemMeHHbIE
npunoxenus AMP u
UCIIOJIb30BAHUE
METOJ1a B XUMUYECKUX
u
OMOTEXHOJIIOTUUECKHIX
AKCIEPUMEHTAX.

SIMP na aapax 2C, 1°F, ®N. JIsymepusie IMP
skcriepumentsl: COSY, HMBC, NOESY wu np.
[IpyHUUIIBI UHTEPIIPETALIMK IBYMEPHBIX CIIEKTPOB
SIMP, ux npuMeHEHHE TSI U3YUYCHUS CIIOKHBIX
MOJIEKYJI ¥ CyOKIJIETOUHBIX CTPYKTYP.

Macc-criekTpomerpus
U ONTUYECKHUE METO]IbI
aHau3a.

®u3nuecKue OCHOBBI MaCC-CIIEKTPOMETPUH U
YCTPOUCTBO Macc-criekTpoMerpa. MHTepnperanus
Macc-CIEeKTPOB, CBA3b MACC-CIEKTPA CO CTPOCHUEM
MOJIEKYJIbl. METOIbl MOHU3ALUK U UX IPUMEHEHUE
B MACC-CHEKTPOMETPUUYECKOM aHAIHN3E PA3IUYHBIX
tunoB BAC. Ontuueckas criekrpockonus (UV-
Vis, IR), ycTpoHCTBO crieKTpoMeTpa.
NuTtepnpeTranns criekTpaibHbIX JaHHBIX YD u UK,
UX CBSI3b CO CTPYKTYPOH MOJIEKYJIBI.




OO01mMe NpUHIKUIIBI

XpomaTorpapyecKrii aHaJIu3 U Pa3IelIeHUEe CMECE:

XxpomaTorpaduu. NpUMEHEHHE B XUMUU 1 OrotexHosnoru. Oomme
TIPUHITAITBT ¥ (PHBUKO-XMMHUYECKHAE OCHOBBI
xpomarorpadun. [loHsTHe 37F0€HTOB 1 COPOEHTOB.
Buap! u xummyeckast nprpona copoeHToB. [IpuHImmbI
nof0opa ATOESHTOB ¥ COPOSHTOB 7Sl ONTUMAITLHOTO
pa3fesICHUs] CMECEH.

10 | TonkocnoitHas Ananutnueckas TCX. Buasl maTepuanoB ais
xpomartorpadus ananutnuecko TCX. lerekuus nsaten B TCX.

[TposiBysiroIyie peakTUBBI U (PU3NKO-XUMUICCKUC
METOJIbI ICTEKIUH BeniecTB. [IpemapaTuBHast
TOHKOCJIOWHAs XpoMaTorpadusi, OCHOBHBIC
0co0eHHOCTH. TeXHUKA IKCIIEPUMEHTA.

11 | IlpenapaTuBHEIC Kosnonounast xpomarorpadus. Tums
METOJIbI PUMEHSIEMBIX KOJJOHOK M MaTepUajIoB JIJIs
a7IcCOpOIIMOHHOMN IIPOBEJICHUS SKCIIepuMeHTa. Doi-
XpomaTtorpaduu. XpomaTorpadus, OCHOBHBIC JOCTOMHCTBA U

HEJ0CTAaTKH MeToja. XpoMaTorpadus CpeaHero
JABJICHUS, IPUMCHIEMBIC IIPUOOPHI.
O6opynoBanue 115 cOopa Gppakiuii mpu
M0JIyaBTOMaTHYECKOM pa3/ieJIeHUU CMECeH.

12 | BeicokoadextuBnas | Ocobennoctu meroaa. OCHOBHBIE OTJIUYUS OT
KUJIKOCTHAS JIpYyTruX BUJIOB XpomaTorpaduu. TeopeTndyeckue
xpomatorpadus. ocHOBHI MeTosia. O6opyaoBanue st BOXX.

Hacocsl, kononku, nerekropsl. [Ipumenenue
KOMIUIEKCHOM NETEKIINU JJI aHaJIN3a CMECEH.
[TpemapatusHas BOXX. Copbentsl mmst BOXX.

13 | I'enb-punbTparus unu | [lorstue o renp uabTparuu. Uctopus Metosa.
AKCKIIFO3UOHHAS OcCHOBHBIE MaTe€pHABI ISl TeTb-(OUIBTPALIIH.
xpomMartorpadus. OO6macTu npuMeHeHus MeTo1a. TeXHHuKa

IKCIIEPUMEHTA ¥ HACTPOHKa 000PYyIOBaHUS.

14 | MonooOmeHHast Ob6nactv MpuMEHEHUSI HOHOOOMEHHOM

xpomatorpadus. xpomatorpaduu. [IoHsITHE O HOHHBIX TTapax.
Marepuamisl g MOX. KaTHOHUTHI 1 aHUOHUTHI.
[TonpoOHast TEXHUKA YKCIIEPUMEHTA.

15 | Dmekrpodopes u [Tpumenenue anmekTpodopesa sl aHaIu3a |
aduHHAs BBIJICJICHUST BRICOKOMOJIEKYJIISIPHBIX COCTMHECHU.
xpomatorpadus. Kamunsipusrii snextpodopes. OCHOBHBIE TPHOOPHI

¥ METOJIOJIOTHS IKCIIepuMeHTa. AduHHas
xpomaTtorpadus Ha3HAYCHUE U OCHOBHBIC
OCOOEHHOCTH.

16 | Cunres, Boifienieane u | [[pUHIIAIIBI XUMHYECKOTO CHHTE3a OEIIKOB,

O4YHUCTKa
BBICOKOMOJICKYJIAPHBIX

HYKJICMHOBBIX KHCJIOT, aHTHUTCII. Cunte3nl Ha
IMOJIMMCPHBIX MaTpHuax. BI)II[GJIGHI/IG H O4YHNCTKa




BAC.

OPUPOAHBIX MOJUMEPOB. PEKOMOMHAHTHBIN CUHTE3
oenkoB 1 HK. OTinuust MeTonoB paboThl €
npupoabiMU BMC 0T 0OBIYHBIX METO/I0B
OpraHu4ecKol U OMOOPraHNYECKON XUMUHU.

4.3. JTaboparopusie padoTsl (JIB)

rJI\/ri Hﬁiﬁ;ﬂﬁiﬁ; HaumenoBanue naGopaTopHbIX paboT 1;?;1(;;1\-422?
1 1 Pasnenenue cMecr aMMHOKHCIIOT METOIOM 9
XxpomaTorpaduu
2 1 XHUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT 2
3 9 3amuTa KapOOKCHITBHBIX K aMUHOTPYIIIT 5
KOMITOHEHTOB IENTHUIHOrO CHHTE3A
4 3 DU3NKO-XUMHUYECKHE CBOMCTBA OEJIKOB 2
5 3 DU3NKO-XUMHUYECKUE CBOMCTBA OEJIKOB 2
5 4 CuHTe3 3alHIIEHHBIX MPOU3BOIHBIX 4
TCTEPOIMKINICCKUX OCHOBAHHUH.
7 5 CuHTE3 aHAJIOTOB HYKJICO3U/IOB. 2
Mertozasl o6pa3zoBanus hochoaudPupHBIX CBI3EH
8 5 JUISl CHHTE3a OJIMTOHYKJIeoTHA0B. [lomydyeHue 2
HYKJICO3UTHOTO ¥ HYKJICOTHIHOTO KOMIIOHEHTOB.
9 1-5 3ammTa J1abopaTOPHBIX paboT 2
10 7 Peaxiiuu BocCTaHOBJICHUS B Py YTJIEBOJIOB. 2
ITonyyenune D-manHuTA.
Peakiiuu yriieBo0B MO THAPOKCHUIBHBIM
11 8 rpynnam. Cunres 1,2,3,4,6-nenta-O-anetui-D- 2
TJTFOKOITMPAHO3BI.
12 3 CuHTE3 MOHOTPUTHIILHOTO TTPOU3BOTHOTO 4
TJIMIICPUHA.
13 9 AHajU3 KOMIIOHEHTHOI'O COCTaBa JIMITUIHBIX 2
cMmecert TCX- u BOXKXX-MmeTomoM.
Pa3nenenue munmuaHbIX cMecer U3
14 9 OMOJIOTUYECKOTO MaTepHraia Ha 2
WHIMBHTyaJIbHbIE KOMIIOHCHTBI.
15 9 CuHTE3 aCHMMETPUYIHO 3aMEIICHHBIX 5
IPOM3BOHBIX MUO-UHO3UTA
16 7-9 3amura 1a60paTOpHBIX pabOT 2
Bcezo 6 5 cemecmpe: 36
Bceero: 36




5. O0pa3oBaTe/ibHbIE TEXHOJIOT M.

Meroguka mnpenogaBaHUs AUCUUILIMHBL  «DPU3HKO-XUMUYECKHE METOJbI
uccnenoBanuss bAB» u peanmszanys KOMIETEHTHOCTHOIO IMOJAXO0JA B M3JI0KEHUU U
BOCIIPUATHM MaTepUalia MpeayCMaTPUBACT UCIIOJIb30BaHUE CIIEAYIOIUX aKTUBHBIX U
MHTEPAKTUBHBIX (OPM MPOBENECHUS TPYNIOBBIX, WHAUBUAYAIbHBIX, AyJIUTOPHBIX
3aHATHM B COYETAHMU C BHEAYAUTOPHOM paboTol C 1enbio (GOpMHPOBAHUS U
pa3BuUTHs NpoheCCUOHATBHBIX HABBIKOB 00YYaIOUIUXCS:

— MOJIFOTOBKA K BBIMIOJHEHHUIO JJAOOPATOPHBIX paboT B 1TaOOpaTOpUAX BY3a;

— o0cykaeHue u 3anmura pedepaToB Mo JUCIUTIINHE;

— MOJArOTOBKA, MPEICTaBIEHUE U OOCYXXJIEHUE MPE3CHTAMA Ha CEMUHAPCKUX
3AHATUSAX;
VYaenbHbI Bec 3aHATUHN, MNPOBOJAMMBIX B HWHTEPAKTUBHBIX (opMax, OIpeaesieH
[JIaBHOM 1e/bl0  00pa3oBaTeNbHOM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIEHTa
OOy4YalomMXCd W COJACPKAHUEM JUCHUIUIMHBI «DU3UKO-XUMHUYECKUE METOIbI
uccinegoBanuss bAB» u B menoM no aucuuiuinHe coctasisieT 50% ayauTOpHBIX
3aHATUH. 3a"ATHA JIEKIIMOHHOTO tuna coctaBiasitoT 90% ot oObema
ayIUTOPHBIX 3aHATHUM.

6. OueHovHbIe cpeACTBA VISl TEKYIIEr0 KOHTPOJIsSl yCIIeBaAeMOCTH,
NPOMEKYTOYHOM aTTeCTAlUM N0 UTOraM OCBOEHMSI JUCHUIIMHBI U Y4e0HO-
MeToInYecKoe obecneyeHnue caMoCTOSITeILHOH pPadoThI CTY/AE€HTOB.

B mpomecce o0yueHus HCHONB3YIOTCS CIEAYIOMIUE OLIEHOYHBbIE (POPMBI

CaMOCTOATENIBHON pPabOThl CTYJIEHTOB, OIICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MMPOMEKYTOUHBIX aTTECTALIUM:

B ngaTom cemecTpe

- TOATOTOBKA K BHITIOJIHCHHIO JJAOOPATOPHBIX pabOT M MX 3aIUTA.

OrneHOYHBIE CpENCTBA TEKYIIETO KOHTPOJS  yCIEBAEMOCTH  BKIIOYAIOT
KOHTPOJBHBIE BOMPOCH 1 3aaHus B (OpME KOJUTOKBHUMYOB, JIJIsi KOHTPOJISI OCBOCHUS
OOYJarOIIMMHUCS Pa3AeIIOB JUCITUIUTHHBI, 3a1nUTa pedepaTos.

OOpa3ipl TECTOBBIX 3aJlaHW, 3aJaHUN KYPCOBBIX IMPOEKTOB, KOHTPOJBHBIX
BONIPOCOB W 3aJaHWil IS TPOBEJEHUS TEKYIIEro KOHTPOJISA, 3K3aMEHAIIMOHHBIX
OWJIETOB, IPUBEICHBI B TIPIIIOKCHUH.
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6.1. ®oH/1 O1IEHOYHBIX CPECTB /JIsl NPOBeIeHUs MPOMEKYTOUHON aTTecTaAlMU
00y4aIMXCs M0 JTUCHHUILINHE (MOLYJIIO0).

6.1.1. IlepeyeHr KOMMETEHIIUNA C YKa3aHUEM 3TarnoB UX (GOPMUPOBAHUS B MPOIECCE
OCBOEHHUS 00pa30BaTEIbHON MTPOTrPAMMBI.

B pesynapraTe oOCBOGHMS OUCHUIUIMHBI (MOAyJisA) (GOPMUPYIOTCS CIEAYIOIIHE
KOMIETEHIUH:

Kon B pe3yabTaTe 0cBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00y4alouIuiics
KOMIIETeHIINH JI0JIZKEH 00J121aTh
OIIK-2 BJIAJCHMEM HaBBIKAMHU aHAJIN3a CBOWCTB OMOJIOTMYECKH aKTUBHBIX

BEILECTB, UCXO/I U3 OpraHU3al[ul UX CTPYKTYpbl, BHIOOpa HEOOXOIMMBIX
METOJI0B UX UCCIIEA0BAHUS U IIOCTAHOBKHU KCIIEPUMEHTAIbHBIX 3a/1a4,
HaIpaBJIEHHBIX HA UX MOJyYyeHHe, MOAU(UKAIIIIO, UCIIOIb30BAHNE B
JPYTUX IPAKTHUECKUX paboTax

I1K-8 BJIaJICHUEM OCHOBHBIMU METOLAMU U IIpHUEMaMU NIPOBEACHUS
SKCIIEPUMEHTAJIbHBIX UCCIIEIOBAaHMM B CBOEH MpodeccnoHanbHoi 06acTy,
CIIOCOOHOCTH MPOBOJIUTH CTAHJIAPTHBIE U CEPTUPHUKAIIMOHHBIE UCIIBITAHUS
CBIPBS, TOTOBOM MPOIYKINU U TEXHOJIOTHYECKHUX MTPOIIECCOB

TIK-8a BJIaJCHUEM HaBbIKAMH aHAJIA3a CBOWCTB OMOJIOTMYECKU aKTHBHBIX BEIIECTB,
UCXOs U3 OPraHU3aliK UX CTPYKTYPBI, BLIOOPA HEOOXOAUMBIX METOIOB UX
UCCIIEN0BAHUS M TIOCTAHOBKH SKCIIEPUMEHTAIBLHBIX 3a/1a4, HAIIPABJIEHHBIX Ha UX
[oJIy4eHue, MoAU(MUKALIUIO, HCIIOIb30BAHUE B IPYTUX MPAKTHYECKUX paboTax

B mpomecce ocBoeHHs 00pa30BaTeNbHON MPOTPAMMBI JaHHBIE KOMIETCHIINHA, B TOM
YHCIIe WX OTICNIBbHBIC KOMIIOHCHTHI, (POPMHUPYIOTCS TOITAITHO B XOJE OCBOCHUS
OOyYaroNUMHUCS TUCIUIUIMNH (MOIYJeH), TMPaKTHK B COOTBETCTBHH C Y4YCOHBIM
TUTAHOM U KaJICHJApHBIM IpauKkoM yueOHOTO TpoIiecca.

6.1.2. Onucanue noka3sareJieid 1 KpUTEpHEeB OLICHUBAHUS KOMIIETEHIIUIA,
(opMupyeMbIX 110 HTOraM OCBOCHUSA TUCHUIIMHBI (MOAYJIs1), OMUCAHUE IIKAJ
OllCHUBAHUS

ITokazarenem OLICHNBAaHUA KOMHGTGHI_II/Iﬁ Ha Pa3IM4HbIX JTallaX HX

dbopMuUpOBaHUS SIBISETCS TOCTIXKCHHE O00YYaIONUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB
OOy4eHHsI IO JUCITUTUTHHE (MOJIYJIIO).
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OIIK-2 - cIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHILINH B TPO(PECCUOHATIBHOMN ESTETbHOCTH, TPUMEHSTh
METObI MATEMATHYECKOI'0 AaHAJIN3a U MOJEIMPOBAHMS, TEOPETUYECKOTO U IKCIIEPUMEHTAIbHOTO UCCIIEIOBAHUS

IToka3areian

Kputepuu ouennBanus

2

3

4

5

3HATh:
TCOPETUYCCKHUEC MMOJIOKCHU,

CIOCOOCTBYIOIIINE
(hOPMHUPOBAHUIO CHCTEMBI
3HaHWH B 00J1aCTH
OMOOpPraHUYECKON XMUMHUHU Ha
OCHOBE COBPEMEHHOMU
€CTECTBEHHOHAYYHOU KapTHHBI
MHUpa

OO0yuaromuiics
JIEMOHCTPUPYET TOJTHOE
OTCYTCTBUEC HUJIU
HE/I0CTAaTOYHOe
COOTBETCTBUE 3HAHUI
IpaBuil U NOAXO0JI0B K
00paboTKe Pe3yIbTATOB,
MTOJIYYCHHBIX B
3KCIEPUMEHTAIILHOU
paborte, a TaK’Ke OCHOBHBIX
BHJIOB J1a00OpaTOpPHOU
TTOCYIBI ¥ IIPHOOPOB ISt
MIPOBEJICHIS CHHTE3a
OpPTaHUYECKUX BEIIECTB

OO0y4Jaromuics 1eMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE
CIemyIonX 3HaHuit: 1)
IpaBuiIa ¥ MOJIXObI K
00paboTKe Pe3yIbTATOB,
MIOJTYYCHHBIX B
IKCIIEPUMEHTAIBHOM padore, 2)
OCHOBHBIE BUJIBI Ta00paTOpHOH
MOCYABI ¥ TPHOOPOB IS
NPOBENICHUSI CHHTE3a
OpPTaHUYECKUX BEIIECTB.
JlommyckaroTcst 3HaUNTENbHbIE
OIIMOKH, TTPOSIBISACTCS
HEAOCTaTOYHOCTH 3HAHUM, 110
psioy MoKa3aresneH,
00yJaroIuiics NCIBITHIBACT
3HAYUTENHHBIC 3aTPYIHECHUS
IIPH ONIEPUPOBAHUH 3HAHUSIMH
[P UX TIEPEHOCE Ha HOBBIE
CUTYaIUH.

OO0yyaromurics
JEMOHCTPHUPYET YaCTUIHOE
COOTBETCTBHE CIIETYFOIINX
3HaHu#: 1) mpaBuia u
MOAXO0BI K 00paboTKe
pe3ybTaTOB, MOTYYEHHBIX B
JKCIIEPUMEHTAIBHOM paboTe,
2) OCHOBHBIE BH/IBI
1ab0paTOPHON MOCYABI U
puOOPOB 715 TPOBEIEHUS
CHHTE3a OPraHUYeCKUX
BelecTB. Jlomyckarorcs
He3HAYHUTEIbHBIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHHS
TP aHATUTHYECKIX
OTIepaIvsIX.

OO0yuaromuiicst JeMOHCTPUPYET MOTHOE
COOTBETCTBUE 3HAHUM IIPaBWII U
MOX0/I0B K 00paboTKe pe3yIbTaToB,
TMMOJIYYCHHBIX B 3KCHepI/IMeHTaJIBHOI>'I
paboTe, a TaKk:Ke OCHOBHBIX BHJIOB
J1a00paTOPHOM MOCYABI ¥ TPUOOPOB JIsI
IIPOBEACHUSA CUHTE3a OPIraHNnYCCKUX
BemiecTB. CBOOOTHO OTIepHpyeT
HpI/IO6peTeHHI)IMI/I 3HAHUAMMU.
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YMeThb:
WCIIOJIb30BaTh 3HAHUSA O

COBPEMEHHOU
€CTECTBEHHOHAYYHOM KapTHHE
MHpa JJ1sd YCTaHOBJICHUS
B3aUMOCBA3U MCKIY
CTPOCHHEM OHOJIOTHYECKU
AKTUBHBIX BCIICCTB U UX
CBOWMCTBaMHU U
(yHKIIMOHATBHBIMU
0COOCHHOCTSIMU B KHBBIX

Obyuaromuiics He ymeeT
Ha3bIBATh OPTaHUYECKUE
COEIMHEHHS TI0 X
¢dbopmynam 1 BEIOMpATH
METO/AUKY TOJTyUCHHS,
BBIJICTICHHS, OYHCTKH U
UACHTU(HUKAIIH TEX WU
MHBIX OPraHUYECKUX
COCIMHEHHI

OOyuaromuiics J1eMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE
CIIEAYIOIUX yMEHUIA: 1)
Ha3bIBaTh OpPraHUYeCKUe
COeIMHEHHs TI0 UX popMyIam;
2) BBIOMpATh METOIUKY

MOy YCHUS, BBIJICIICHHS,
OYHUCTKU U UJCHTHU(QHUKAINYU TEX
WM UHBIX OPraHUYeCKUX
coennHeHHi. [lomyckarores
3HAYNUTEIbHBIE OIIHOKH,

OO0yyaromutics
JEMOHCTPUPYET YaCTUIHOE
COOTBETCTBHE CIIEIYFOIINX
yMeHM: 1) Ha3bIBaTh
OpraHUYECKHE COCANHEHHUS IO
ux (opmynam, 2) BEIOUpATH
METOJUKY MOJTyYeHUs,
BBIJICIICHHSI, OUYMCTKU U
UACHTH(PUKAUH TEX HITH
WHBIX OPTaHIUYECKHX
COEIMHEHUU. Y MEHUs

OO0OyyJaroIuics JEMOHCTPUPYET MOJIHOES
COOTBETCTBHME YMEHHI Ha3bIBAThH
OpPraHUYeCKUE COCIMHEHUS M0 UX
(dbopMyIiam, a Tak’ke 000CHOBAHHO
BBIOMPATh METOJMKY MOTYy4CHHS,
BBIJCIICHUS, OYUCTKH U
I/II[CHTI/I(pI/IKaHI/II/I TEX NJIU UHBIX
opraHuueckux coenuHeHuit. CBOOOIHO
OoTnepUpyeT NMPUOOPETCHHBIMU
YMCEHUAMU, IPUMCHAICT UX B CUTyallUAX
MOBBIILIEHHOW CJI0)KHOCTH.

cucreMax MPOSBIIAETCS HENOCTATOYHOCTE | OCBOEHBI, HO JOITYCKAIOTCS
YMEHUH, 10 psily TIOKa3zaTenel, | He3HAUYNTeNbHbIE ONIMOKH,
00y4YaroIuiicsi UCTIBITHIBAET HETOYHOCTH, 3aTPyTHEHUS
3HAYHUTENbHBIC 3aTPYTHCHUS MIPU aHATUTUIECKUX
[pY ONIEPUPOBAHUN YMEHUSIMH oriepanusx, IepeHoce yMeHun
IIPY UX IIEPEHOCE Ha HOBBIE Ha HOBbIE, HECTAHIapTHBIE
CUTYyallUu. CUTYyallUu.
BJIAJIETh: OO6yuaromuiics He Bnageer | OOydJaromuiics BiaaeeTr OO0yyJaromuiicss YacCTHIHO OOyuatomuiicst B IOJIHOM 00BbeMe

HAaBBIKAMH BBIITOJIHEHHS
3KCIIEPHMEHTAIBHBIX PadOT B
00J1aCTH XUMHUHU OHOJIOTHYCCKH
AKTHBHBIX BEIIECTB C
MPUMEHEHUEM apceHana
COBPEMEHHBIX METOJIOB U
ITOJXO0B

WJIH B HEJOCTAaTOYHOM
CTEIICHH BIIaJIeeT

PO eCCUOHATTEHOMN
TEPMUHOJIOTHEH U
HaBBIKaMU IIPOBEACHUS
XUMUYECKUX PEaKLMN U
JOPYTUX HIPOLIECCOB U
oTeparuii, NCTI0JIb3yEeMBbIX B
npenapaTuBHON
OpPTraHNYeCcKON XUMHH

po¢heCCHOHATTEHOMN
TEPMHUHOJIOTUEH U HaBbIKAMU
IIPOBEACHUS XMMUYIECKUX
peakUuil U JPYTHX MPOLECCOB U
oTepaLuii, UCTI0JIb3yEMBbIX B
NpenapaTuBHON OPraHUYECKOM
XUMHH, HO JOIYCKAIOTCS
3HAYUTEJIbHBIC OLINOKH,
IPOSIBJIIETCS HEIOCTATOUHOCTh
BJIaJICHNS] HAaBBIKAMHM IO PSIY

BIIaficeT PO ECCHOHATEHOM
TEPMHUHOJIOTUEH U HaBbIKAMU
IPOBEICHUS XUMUYECKUX
peakLuil U APYTUX MPOLECCOB
U OIepaluii, UCIOIb3yEMBIX B
npenapaTuBHON
OpPraHUYECKON XUMHUU, HO
JIOITy CKaIOTCS
HE3HAYUTEIbHbIE OIIMOKH,
HETOYHOCTH, 3aTpyIHEHHUS

BIIajziceT MPOeCCHOHATBHOM
TEPMUHOJIOTUEH U HABBIKAMU
MPOBEICHNSI XUMUICCKUX PEaAKIUil 1
JPYTUX TIPOIIECCOB U Orepanui,
WCITOJIb3YEMBIX B MPEMapaTUBHON
OpPraHUYeCKON XUMHH, CBOOOTHO
MPUMEHSIET MOTyYCHHBIC HABBIKHU B
CUTYAIIUSX MOBBIIICHHOHN CII0HOCTH.
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nokaszareneit. OOy4arommuiics
UCTIBITHIBACT 3HAYUTEIIBHBIC
3aTpyAHEHUS TPU TPUMEHEHHH
HABBIKOB B HOBBIX CHTYyallHsX.

NP aHATUTUYECKUX
orneparnusx, IepeHoce yMeHui
Ha HOBbIE, HECTaHJAPTHBIE
CUTYallUH.

ITK-8 - c1tocoOHOCTh MPOBOAUTH CTaHJAPTHBIE U CEPTU(HUKALMOHHBIE UCTIBITAHUS CHIPBS, TOTOBOM MPOIYKIIUU U TEXHOJOTHYECKUX MPOIIECCOB

IToka3arean

Kputepuu oueHuBanus

2

3

4

5

3HATH:
OCHOBHBIC IPUHITUIIBI PA0OTHI
¢ nH(OOPMAITOHHBIMHU
HUCTOYHUKAMHU

OO0yuaromuiics
JEMOHCTPUPYET I10JIHOE
OTCYTCTBHE WIII
HEI0CTaTO4yHOe
COOTBETCTBUE 3HAHUI
[IPaBUJI U MIOAXOI0B K
00paboTKe pe3yabTaToB,
IIOJIyYEHHBIX B
SKCIIEPUMEHTAIbHON
paboTe, a TaKke OCHOBHBIX
BHJIOB JTabOpaTOpHOMA
TTOCYZBI ¥ PHOOPOB IS
MIPOBEICHHSI CHHTE3a
OpPTraHMYECKHX BEILECTB

OO0yugaronuiicss JEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE
CIIeMyIONMX 3HaHUH: 1)
MpaBUIa ¥ MOJIXO/bI K
00paboTKe pe3yabTaToB,
MOJTyYCHHBIX B
9KCIEPUMEHTAIBHOM padore, 2)
OCHOBHBIE BUJIBI Ta00paToOpHOI
TTOCYIBI ¥ IPHOOPOB IS
MPOBE/ICHHS CHHTE32
OpPraHUYECKHX BEIECTB.
JlonycKkaroTcs 3HAYNTENbHBIC
OIMOKH, TPOSABISETCS
HEJI0OCTATOYHOCTh 3HAHUH, O
pAdy moKasaresen,

OOGyuaromuiics
JIEMOHCTPHUPYET YaCTUIHOE
COOTBETCTBHE CIICTYIOIUX
3HaHui: 1) mpaBmia u
TTOAXOIBI K 00paboTKe
pe3yIbTATOB, MOJYYEHHBIX B
AKCIIEPUMEHTATBHOM pabdoTe,
2) OCHOBHBIE BHIBI
nabopaTOpHON TIOCYABI H
npUOOPOB JIJIsI TPOBEACHMUSI
CHHTE3a OPTaHHYECKUX
BewecTB. Jlomyckarrces
HE3HAYUTEIbHBIC OMHMOKHY,
HETOYHOCTH, 3aTPyTHCHUS
MPY AaHATTUTUIECKUX

OO0yJaromuiicss IEMOHCTPUPYET MTOTHOE
COOTBETCTBHE 3HAHWU TIPABHII U
MTOAXO0/I0B K 00paboTKe pe3yIbTaToB,
MOJTYYCHHBIX B OKCIIEPUMEHTAIBHOM
paborte, a Tak’Ke OCHOBHBIX BUJIOB
nmabopaTOPHON MOCYABI B TPHOOPOB TS
MPOBEICHNSI CHHTE3a OPTaHUYCCKUX
BemiecTB. CBOOOTHO OTIepHpyeT
MPUOOPETEHHBIMU 3HAHHSIMHU.
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00yYarOIIHIACS UCITBITHIBACT
3HAUYUTETBHBIC 3aTPYIHCHUS
P ONIEPUPOBAHUU 3HAHUSIMU
MIPU UX MIEPEHOCE Ha HOBBIC
CUTYaIIH.

orepanusx.

YMeThb:
HAXOJUTh B IEPBUYHBIX U

BTOPUYHBIX HCTOYHUKAX
HAy4YHO-TEXHUYECKON
nHpoOpMaH (HUNKO-
XUMHYECKHE CBOMCTBA
BEIIIECTB, METOIUKH FX
TIOJTyYCHUS, BBIJICIICHIS,
OYHCTKU U HJCHTH(PUKAINU

OOyuaromuiics He yMeeT
HA3bIBATH OPTaHUYECKHE
COEIUHEHHS 110 UX
(dhopMyIiaM U BBIOHPATH
METOAUKY TTOJTyUCHNS,
BBIZIETICHNS, OYUCTKH H
HAEHTHU(PHUKAIIAN TEX HITH
HHBIX OPTaHHYECKHX
COCTMHEHUI

OO0yuaronuiicss JeMOHCTPUPYET
HEIOJIHOE COOTBETCTBHE
CIEeTyIONNX YMEHUM: 1)
Ha3bIBaTh OPraHUYECKUe
COEIMHEHHUS M0 UX Gopmyram;
2) BBIOMpATh METOUKY
TIOJTYYCHUS, BBIIICIICHHS,
OUYHUCTKU U HICHTU(DHUKAINHU TEX
WJIH UHBIX OPTaHUYECKUX
coeauHenuil. Jlomyckarorcs
3HAYUTENHHBIE OIINOKH,
MPOSIBISIETCS HEAOCTATOYHOCTD
YMEHUH, 10 psay MOKa3aresei,
00yJarouiics NCIBITHIBACT
3HAYUTENHHBIC 3aTPYIHECHHUS
IIPU ONIEPUPOBAHUH YMEHHSIMHA
[P UX TIEPEHOCE Ha HOBBIE
CUTYyaIUH.

OOGyuaromuiics
JIEMOHCTPUPYET YaCTHYHOE
COOTBETCTBHE CIIETYIOLINX
yMeHHuii: 1) Ha3bIBaTh
OpraHUYECKUE COENUHEHUS 110
ux (hopmynam, 2) BEIOUpATH
METOJIMKY ITOJTy9eHUS,
BBIJICJICHUSI, OYUCTKH H
UACHTH(PUKAITUH TEX VI
MHBIX OPTaHUYECKAX
COEIMHEHUN. Y MEHUs
OCBOEHBI, HO JOITyCKAIOTCS
HEe3HAYHUTEIbHBIE OIIHOKH,
HETOYHOCTH, 3aTPYJHEHHS
TP aHATUTHYECKIX
onepalusx, IepeHoce yMEHUN
Ha HOBEIE, HECTaHJAPTHBIC
CUTYyaIUH.

OO0yyJaroIUiCs IEMOHCTPUPYET MOJIHOE
COOTBETCTBHME YMEHHI Ha3BIBAThH
OpraHUYeCKUe COCAMHEHUS 0 UX
(dopMyiiam, a TaK)ke 000CHOBaHHO
BBIOMPATH METOIMKY TOTyUEHHS,
BBIJIEJIEHHSI, OUUCTKU U
HUAEHTH(PHUKAIIAN TEX MITH MHBIX
opranndeckux coeauHeHuii. CBoOOIHO
OmepupyeT NPUOOPETCHHBIMHU
YMEHHSIMH, IPUMEHSET UX B CUTYaILHIX
MTOBBIIIIEHHOM CIIOKHOCTH.
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BJAaJeTh:
HaBBIKAMH BOCIIPOU3BEICHUS

METO/NK, MacIITaONPOBAHHS,
MEPBUYHOTO TTAHUPOBAHUS
XUMHUYECCKOTI'O U
OHOTEXHOJIOTHYECKOTO
9KCIIEpPUMEHTA

OOyuaromuiics He BIaJeeT
WJIM B HEJJOCTAaTOYHOM
CTETIEHU BIa/ieeT
npodeccuoHaIbHOM
TEPMUHOJIOTUEN U
HaBbIKaMH MTPOBEJICHU
XUMUYECKUX PEAKIMN U
JPYTUX MPOLIECCOB U
OIlepaLii, UCII0JIb3YEMBIX B
HpenapaTuBHON
OPraHU4eCcKON XUMUU

OO0yuaromuiics Biajeet
pohecCUOHAITBHOMN
TEPMHUHOJIOTACH 1 HaBBIKAMU
MIPOBEJICHUS XUMHUECKUX
peaKuuii U Ipyrux MpoueccoB U
OIIEpaLii, UCII0JIb3YEMBIX B
IIpEenapaTuBHON OpraHu4eCKOU
XUMHUH, HO JIOITYCKAIOTCS
3HAYNUTEIbHBIE OIIHOKH,
MPOSIBJISIETCS HEIOCTATOYHOCTh
BJIAJICHUS HABBIKAMU 110 PSIY
nokaszatesneii. O0yuarorumiics
UCIBITHIBACT 3HAYUTEIIHHBIC
3aTPyIHCHMS IPH IPUMEHEHUH
HABBIKOB B HOBBIX CUTYaIIUAX.

OO0yyJaromuics 4acTHIHO
BIIaJIceT MPOQEeCCUOHATLHON
TEPMUHOJIOTUEH U HABBIKAMU
MIPOBEACHUS] XUMUYECKUX
peaKkui U Ipyrux nporeccoB
Y Olepalurii, UCIOJb3yEMBIX B
IpenapaTuBHON
OPraHU4eCKON XUMHUHU, HO
JIOITYCKAIOTCS
HE3HAYNUTEIbHbIE OIIHOKH,
HETOYHOCTH, 3aTPyAHEHUS
MIPU AaHATUTUYECKUX
ONEpALUIX, IEPEHOCE YMEHUN
Ha HOBbI€, HECTAH/IAPTHbIE
CUTYyallUHU.

OO0yyarormuiics B IOJHOM 00beMe
BJIajieeT NpodecCuoHaTbHON
TEPMUHOJIOTHEH U HABBIKAMU
MPOBEACHHS XMMUYIECKUX PEAKIUI U
JPYTUX IPOLIECCOB U OIEPALUN,
HCIIONIb3YEMBIX B IIPENAPATUBHON
OpPraHMYECKOW XUMHHU, CBOOOTHO
MMPUMCHACT ITOJIYUCHHBIC HABBIKU B
CUTyalluiax MOBBINIEHHOM CII0KHOCTH.
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IIK-8a - BjalcHHEM OCHOBHBIMH METOJJAMH U IIPHEMaMU MPOBEICHHS SIKCIIEPUMEHTAIBLHBIX UCCIIEIOBAaHH B CBOEH IPOQeCcCHOHANBHOM 001acTi

IToka3areian

Kputepuu ouennBanus

2

3

4

5

3HATD:
METO/I0JIOTHYECKHE OCHOBEI,
MO3BOJIAIOIIUE ONPEICITUTh
HE00XOMMbIE HAIIPaBJICHUS
HCCIIEIOBAaHUMN 1
MPaKTUYECKUX PadOT B
o0racTu OMOOPTraHUYECKOMH
XMMUH, METObI ¥ TIPHEMBI HX
BBITIOJIHEHMSI, @ TAK)KE
TEXHOJOTHYECKHE TPEOOBAHMSI
K CBIPBIO, TOTOBOM MPOIYKIIHH
1 K OCYIIECTBICHHIO
Pa3INYHBIX MPOIECCOB 1O
MOJTYYCHUIO OUOJIOTHYECKU
AKTHBHBIX BEIECTB,;

OO0yuaromuiics
JICMOHCTPUPYET TOJIHOE
OTCYTCTBUC HUJIU
HE/I0CTAaTO4HOe
COOTBETCTBUE 3HAHUI
MpaBuil U OJXO00B K
00paboTKe pe3y/IbTaToB,
ITOJIYUYCHHBIX B
SKCIEPUMEHTAIILHOU
paborte, a TaK’Ke OCHOBHBIX
BHJIOB J1ab0OpaTOpPHOU
TTOCYIBI ¥ IIPHOOPOB IS
MIPOBEICHIS CHHTE3a
OpPTaHUYECKUX BEIIECTB

OOy4Jaromuics 1EMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE
Cenyronmx 3HaHuit: 1)
NpaBuiIa ¥ MOJIXOIbI K
00paboTKe Pe3yIbTATOB,
MOJIyYEHHBIX B
IKCIIEPUMEHTAJIBHOM padote, 2)
OCHOBHBIE BUJIBI Ta00paTOpHOH
MOCYZABI ¥ TPHOOPOB IS
NPOBENICHNSI CHHTE3a
OpPraHUYECKHX BEIIECTB.
JlomyckaroTcst 3HaUNTENbHbIE
OIIMOKH, TTPOSIBISACTCS
HEAOCTaTOYHOCTH 3HAHUM, 110
pAlly IoKazaTenei,
00yJarouiics UCIBITHIBACT
3HAYUTENHHBIC 3aTPYIHECHUS
IIPU ONIEPUPOBAHUH 3HAHUSIMH
[P UX TIEPEHOCE Ha HOBBIE
CUTYaIUH.

OO0yyaromurics
JEMOHCTPHUPYET YaCTUIHOE
COOTBETCTBHE CIIEIYFOIINX
3HaHu#: 1) mpaBuia u
MOAXO0BI K 00paboTKe
pe3ybTaTOB, MOYYEHHBIX B
JKCIIEpUMEHTAFHOH pabore,
2) OCHOBHBIE BHIBI
1a60paTOPHON MOCYIBI U
MPUOOPOB IIJIST IPOBEICHUS
CHHTE3a OPraHMYECKHX
BelecTB. Jlomyckatorcs
HE3HAYUTEIbHBIC OMMHOKH,
HETOYHOCTH, 3aTPyTHEHUS
MIPU aHATTUTUIECKUX
orepanusx.

OO0yyaromuiics IeMOHCTPUPYET MOJTHOE
COOTBETCTBUE 3HAHUM IIPaBUII U
MOJIXOJIOB K 00pab0TKe pe3ysIbTaToB,
IMOJIYYCHHBIX B 3KCHepI/IMeHTaJIBHOI>'I
paboTe, a Tak:Ke OCHOBHBIX BHJIOB
J1a00paTOPHON MOCYABI ¥ TPUOOPOB TSI
IMPOBEACHUSA CUHTE3a OPIraHUnICCKUX
BemiecTB. CBOOOTHO OTIepHpyeT
HpI/IO6peTeHHBIMI/I 3HAHUAMMU.
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YMeThb:
BBIOMPATh METOBI M IPUEMBI

IKCTIEPUMEHTATLHON pabOTHI ¢
OMOJIOrMYECKH aKTHBHBIMU
BCIICCTBAaMH, B TOM YHCJIC
MO3BOJISIOIINE TPOBOIUTH
MOIU(DHUKAIIHIO
CYIIECTBYIOIIUX U Pa3paboTKy
HOBBIX CIIOCOOOB X CO3IaHUS,

Obyuaromuiics He ymeeT
Ha3bIBATh OPTaHUYECKUE
COEIMHEHHS TI0 X
¢dbopmynam 1 BEIOMpATH
METO/UKY TOJTyUCHHS,
BBIJICJICHUS], OUUCTKH U
UACHTU(HUKAIIH TEX WU
MHBIX OPraHUYECKUX
COCIMHEHHI

OOyuaromuiics J1eMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE
CIIEAYIOIUX yMEHUIA: 1)
Ha3bIBaTh OpPraHUYeCKUe
COeIMHEHHs TI0 UX popMyIam;
2) BBIOMpATh METOIUKY

MOy YCHUS, BBIJICIICHHS,
OUYUCTKU Y HJCHTU(PHUKAINHU TEX
VI UHBIX OPraHUYeCKUX
coennHeHHi. [lomyckarores
3HAYNUTEIbHBIE OIIHOKH,
MPOSIBJISIETCS HEIOCTATOYHOCTh
YMEHUH, 10 ps1y MoKa3aTene,
00yJarOIIHIACS] NCTIBITHIBAST
3HAYHUTENbHBIC 3aTPYTHCHUS
[pY ONIEPUPOBAHUN YMEHUSIMH
IPH UX TIEpeHOCce Ha HOBBIC
CHUTYaIHN.

OO0yyaromutics
JIEMOHCTPHUPYET YaCTUYHOE
COOTBETCTBHE CIIETYIOLINX
yMeHM: 1) Ha3bIBaTh
OpraHUYeCcKHe COeTUHEHUS 110
ux (opmynam, 2) BEIOUpATH
METOJIMKY MOJIy4EHHs,
BBIIEJICHUSI, OUUCTKH U
UACHTH(PUKAUH TEX HITH
MHBIX OPTaHUYECKUX
COEIMHEHUU. Y MEHUs
OCBOEHBI, HO JIOITyCKAIOTCs
HEe3HAYHUTEIbHBIE OITNOKH,
HETOYHOCTH, 3aTPYTHEHHS
TP aHATUTHYECKIX
ONEpaLUIX, IEPEHOCE YMEHUN
Ha HOBbIE, HECTAHIapTHBIE
CUTYyallUu.

OO0OyyJaroIuics JEMOHCTPUPYET MOJIHOES
COOTBETCTBHME YMEHHI Ha3bIBAThH
OpPraHUYeCKUE COCIMHEHUS M0 UX
(dbopMyIiam, a Tak’ke 000CHOBAHHO
BBIOMPATh METOJMKY MOTYyYEHHUS,
BBIJCIICHUS, OYUCTKH U
I/I,I[CHTI/Iq)I/IKaHI/II/I TEX NJIU UHBIX
opraHuueckux coenuHeHuit. CBOOOIHO
OoTnepUpyeT NMPUOOPETCHHBIMU
YMCEHUAMU, IPUMCHAICT UX B CUTyallUAX
MOBBIILIEHHOW CJI0)KHOCTH.

BJIAJETh:
HaBBIKAMH aHAJIN3a CBOIICTB

OMOJOTUYECKH aKTHBHBIX
BEILIECTB, NCXOII U3
OpraHu3alMU UX CTPYKTYPBI,
BBIOOPA HEOOXOAMMBIX
METOJIOB MX UCCIICJIOBaHUS U
MOCTaHOBKU
IKCTIEPUMEHTAIBHBIX 33/1a4,
HarpaBJIeHHbIX HA UX
MOJTy4eHHE, MOAN(PHUKALUIO,

OO6yuaromuiics He BIajeeT
WJIH B HEJOCTAaTOYHOM
CTEIICHH BIIaJIeeT

PO eCCUOHATTEHOMN
TEPMUHOJIOTHEN U
HaBBIKaMU IIPOBEACHUS
XUMUYECKUX PEaKLMN U
JOPYTUX HIPOLIECCOB U
oTeparuii, NCTI0JIb3yEeMBbIX B
npenapaTuBHOU
OpPTraHNYeCcKON XUMHH

OO0yyaromuiics BiageeTr
po¢heCCHOHATTEHOMN
TEPMHUHOJIOTUEH U HaBbIKAMU
IIPOBEACHUS XMMUYIECKUX
peakUuil U JPYTHX MPOLECCOB U
orepauuii, UCTIONb3yEMbIX B
NpenapaTuBHON OPraHUYECKOM
XUMHH, HO JOIYCKAIOTCS
3HAYUTEJIbHBIC OLINOKH,
IPOSIBJIIETCS HEIOCTATOUHOCTh
BJIaJICHNS] HAaBBIKAMHM IO PSIY

OO0yyJaromuiicss 4acCTHIHO
BIIaficeT PO ECCHOHATEHOM
TEPMHUHOJIOTUEH U HaBbIKAMU
IPOBEICHUS XUMUYECKUX
peakLuil U APYTUX MPOLECCOB
U OIepaluii, UCIOIb3yEMBIX B
npenapaTuBHON
OpPraHUYECKON XUMHUU, HO
JIOITy CKaIOTCS
HE3HAYUTEIbHbIE OIIMOKH,
HETOYHOCTH, 3aTpyIHEHHUS

OO0yyaromuiicsi B IOJHOM 00beMe
BIIaziceT MPOdeCCHOHATEHOM
TEPMUHOJIOTUEH U HaBbIKAMU
MIPOBEAEHHS XMMUYIECKUX PEAKLUi 1
JIPYTUX MPOLIECCOB U ONEPALIUU,
UCIIONB3YEMBIX B IPETIapaTUBHOMN
OpPraHU4eCcKONH XUMHUH, CBOOOIHO
IIPUMEHSIET IOTy4YEHHbIE HaBBIKU B
CUTYalMAX [TOBBIIICHHOH CI0XHOCTH.
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HCIIOJIb30BAHUE B IPYTUX
MPAKTHYCCKUX pa60Tax.

nokaszareneit. OOy4arommuiics
UCTIBITHIBACT 3HAYUTEIIBHBIC
3aTpyAHEHUS TPU TPUMEHEHHH
HABBIKOB B HOBBIX CHTYyallHsX.

NP aHATUTUYECKUX
orneparnusx, IepeHoce yMeHui
Ha HOBbIE, HECTaHJAPTHBIE
CUTYallUH.
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[ITxasnbl OLlEeHUBAHKS PE3YJIbTATOB IPOMEKYTOUHON aTTECTAlMU U UX ONMCAHHUE:

dopMa NPOMEKYTOYHOM aTTECTAI[UM: 3a4eT.

[TpoMesxyTouHas aTTecTamus oOydaronuxcs B (GopMme 3a4éra MPOBOJMUTCS 10

pe3ynbTaTaM BBIIOJIHEHUS BCEX BHUAOB Y4YeOHOW pabOThI, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM TIO JAaHHOW ITUCIUIUIMHE (MOYJI0), TPHU 3TOM YUYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIEro KOHTPOJISI YCIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTCTICHU JOCTIDKCHHSI OOYYaIONUMHUCS TUIAHUPYEMBIX pPE3yJbTaTOB OOYYCHHS I10
TUCIUIUTHHE (MOJYII0) TPOBOAMTCS MpEINojaBaTelieM, BEIyIIUM 3aHATHS 110
JTUCITUIUTHHE (MOYJII0) METOJOM 3KCIEPTHON OIeHKU. [lo uToraM mpomMeKyTOYHOU
aTTeCTalliy O TUCHUIUIMHE (MOJYJI0) BBICTABIISIETCSl OICHKA «3aUTCHO» WIIH «HE
3aYTCHO.
K npomesicymounoti ammecmayuu 0onyckaomcs mojivKo CmyOeHmsl, 8blNOJIHUBULUE
6ce 6uUdbl  YueOHOU pabomvl, npedycMompeHHbvle pabouell Nnpocpammon no
oucyuniure «Memoovl u cpedcmea uzmepeHull, UCHLIMAHUL U KOHMPOJISL KAYecmed
NPOOYKyuuy» (YKa3vl8aemcss 4mo UMEHHO — NPOULIU NPOMENCYMOYHbBIL KOHMPOIb,
BLINOJHUIU 1AOOPAMOpPHbLE PAOOMbL, BLICHLYNUIU C OOKIAOOM U M.O.)

MIxaJnaa
Onucanue
OLlCHUBAHUSA

Boinmonnensl Bce BUIbl yueOHOW palOTHI, MPEeayCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyJeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHH, HABBIKOB
OpUBEIECHHBIM B TaOIMIaX T[oOKaszaTened, omepupyeT MNpuoOpPEeTEeHHBIMU
3auTeHo 3HAHUSIMH, YMEHUSIMH, HABbIKAMU, IPUMEHSIET UX B CUTYyallHsIX MOBBIIICHHON
cnoxHocTd. [Ipu 3TOM MOTyT OBITH JOMYIIEHBI HE3HAYUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYTHEHUS MIPH aHATTUTHYECKUX OMepalusix, MepeHoce 3HaHU
¥ YMEHUN Ha HOBbIE, HECTaHAapPTHBIC CUTYaLIUH.

He BbImonHeH oauH WK Ooiee BHUJ0OB yqe6H0171 pa6OTBI, MpeayCMOTPCHHBIX
y‘l€6HLIM IIJIaHOM. CTy,HCHT ACMOHCTPUPYCT HCIIOJIHOEC COOTBETCTBUC 3HaHPII>i,
H YMeHHﬁ, HaBbIKOB TNPUBCACHHLIM B Ta6nnuax HOKaSaTCHeﬁ, AOITYCKArOTCA
© SaTTeno 3HAYUTCIIBHBIC OI_HI/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHI/II71, YMeHHﬁ, HaBbBIKOB
1o psany HOKaBaTCHeﬁ, CTYACHT UCIIBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUS IIPU

OINCPpHUPOBAHNHU 3HAHUAMU U YMCHUAMU TIPU UX IICPCHOCC HAa HOBLIC CUTYyaIlUU.

Dopma npomerncymouHou ammecmayuu: IK3ameH.
[IpomexyTouHasi aTrectanusa oOydaromuxcs B (popMe dK3aMeHa MPOBOAUTCS
M0 pe3yJibTaTaM BBIMIOJIHEHUS BCEX BHUAOB Y4eOHON pabOThl, MPEAyCMOTPEHHBIX
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y4eOHBIM IUTAHOM 10 JaHHOW AUCHMIUIMHE (MOIYJIO), TMPU 3TOM YUHUTHIBAIOTCS
pe3ynbTaThl TEKYIIETO0 KOHTPOJIA YCIEeBAaeMOCTH B TeueHue cemectpa. OleHka
CTETICHN JOCTIDKEHHUSI OO0YYaloMMMUCS TUIAHUPYEMBIX pPe3yJIbTaToB OOyYEeHHS IO
IUCHMIUINHE (MOIYJI0) TPOBOAUTCS TMpErojaBaTelieM, BEAYIIUM 3aHATHS TI0
JUCIUIUIMHE (MOAYJII0) METOAOM 3KCHEepTHON oleHKU. [lo uToramMm mpomexyToO4HOU
aTTecTali MO0 JUCHUILIMHE (MOIYJI0) BBICTABISETCS OICHKA «OTIHYHOY,
«XOpPOIIOY, «YAOBICTBOPUTEIHHO» WUIIH «HEYIOBICTBOPUTEIHHOY.

K npomescymounoti ammecmayuu 0onyckaromcs mojivKo cmyoeHmyl, GblNOJHUBLUUE
6ce 6uUObl  YUeOHOU pabomvl, npedycMompeHHbvle pabouell Nnpocpammon no
oucyuniure «Memoovl u cpedcmea uzmepeHull, UCNLIMAHUL U KOHMPOJISL KAYecmed
NPOOYKYuuy» (YKa3vl8aemcs, 4mo UMEHHO — NPOULIU NPOMENCYMOUHBIL KOHMPOIb,
BLINOJHUIU 1AOOPAMOPHBLE PAOOMbL, BLICIYNULU C OOKIAOOM U M.O.)

IlIkana ouenueanus Onucanue

Buvinonnenvt 6ce 6uovi  yuebHou pabomvi, npeoycCMOMmMpeHHble
yuebnoim naanom. Cmyoewm OeMOHCmMpUpyem CoOmeemcmeue
3HAHUU, YMeHUl, HaABbIKO8 NPUBEOCHHbIM 8 MAOIUYAX NoKazameinel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMY, VMEHUAMU, HABLIKAMU,
ILIHAHO NPpUMEHsIem UX 68 CUMYayusx noGvlueHHOU cioxcHocmu. Ilpu smom
Mocym Ovlmb OONYWeHbl He3HAYUmenbHble OWUOKU, HeMmOYHOCMU,
3ampyOHeHUsi NpU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHull u

yzweHuL? Ha Hoeble, HecmaH()apIngze cumyayuu.

Buinonnenvt 6ce 6uovi  yuebHOU pabomvl, NpeoyCMOMmMpeHHble
yueonvim  naamom.  Cmyodenm — OeMOHcmpupyem  HEenojiHoe,
Xopowo npasuibHoe  COOMGemcmeue  3HAHUL, — YMeHUll,  HABbIKOG
npusedeHHbiM 8 mabauyax nokazameret, oo eciu npu 3mom oOvliu
oonyweHul 2-3 HecyuwecmeeHHble OUUOKU.

Buinonnenvt  6ce 6uodvt  yuebnoii pabomovl, npedycMompeHHbie
yuebnvim naanom. Cmyoewm OeMOHCmMpuUpyem CoOmeemcmeue
Yoosnemeopumenvno | 3Hanuil, 8 KOMOPOM OC8eweHa OCHOBHASA, HAUbOee BANCHASL YACMb
Mamepuana, Ho npu SMom OONYWEHA 00HA 3HAYUMENbHAS OWUOKA
UU HEMOUHOCHb.

He evinonnen ooun umu 6Oonee 6ud08 yueOHOU pabombl,
npeodycmompennuvix yueonvim niaanom. Cmyoenm Oemoncmpupyem
HenoyiHoe cOOmeemcmeue 3HAHUL, YMeHUll, HAGbIKO8 NPUEEOEHHbIM
Heyoosenemsopumenvro .
6 mabnuyax noxazameineu, OONYCKAIOMCA 3HAYUMENbHbIE OWUOKU,
NposiAemcs OmMcymcmeue 3HAHUL, YMeHUU, HAGbIKOG NO POy

noxa3ameﬂed, cmydeﬂm ucnsimbvleaemi 3HA4dumesibHovle
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3ampyoOHeHUs npu ONepuposanuu 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

@oHIbI OLEHOYHBIX CPEACTB MNpeACTABJEHbl B NpHIo:KeHHMHM 1 Kk padoueid

nporpamme.
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[Mpunoxenne 1 x
. . paboueii mporpamMme
MUHUCTEPCTBO HAYKMU 1 BBICILIET'O OBPA30BAHISI POCCUMCKOU ®EEPALINN

DEJEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHUE BBICILHETI'O OBPASOBAHM A
«MOCKOBCKHU MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHNH MMOJHUTEX)

Hampasnenne noaroroku: 19.03.01 buortexuomorus
OII (mmpodmib): «bruorenonorus»
®opma o0yueHus: ouyHas

Bun npodeccronanbHON NeATEeNbHOCTH: HAyYHO-HCCIEI0BATENbCKAs

Kadenpa:  Xumbunotex

®OHJA OHEHOYHbLIX CPEACTB

MO JUCIATLJINHE

Pu3nko-xuMuiIecKne MeToabl ucciaenosannsa bAB

Cocrag: 1. [Tactiopt poHIa OLICHOYHBIX CPE/ICTB

2. Onucanue OIEHOYHBIX CPEJICTB:

3. TumnoBkle 3aiaHus U TEKYIIECTO KOHTPOJIA

4. TunoBble 3a1aHK VIS 3AIIUTHI JIAOOPATOPHBIX pabOT

5 Bonpocsl K 3K3aMeHy

CocTaBuTeJIb:

Jomur., k.x.H. O.A. KoTbIx0Ba

Mocksa, 2021 rox
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MOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUNIA

Tabnuua 1

Pduzuko-xuMmuueckue Meroanl ucciaenosanusga bAB

DI'OC BO 19.03.01 «buorexHoJiorus

B npoiiecce 0ocBOSHUS JAHHOUN TUCIUTUIMHEI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CICAYIONINE
o0enpodeccuoHaIbHbIE KOMIIETEHIIUH!

KOMIIETEHIINH IlepeyeHb KOMIIOHEHTOB Texnosorus | @opma CreneHu ypoBHeil 0CBOCHHA
NH- DOOPMYJINPOB- ¢dopMupOBaH |[OLIEHOYHOI0 |KOMIIETEHLUIA
JEKC KA U cpeacTBa™®
KOMIIeTeHI U
OIIK-2 [ciocoGHOCTD | 3HaATh: NEKIINS, YO, ba3oBblil ypoBeHb
TOTOBHOCTH e  METOJOJOTHYECKHE OCHOBEI, [caMOCTOsATeIbH [K - CITOCOOCH OTIPEICNIATh CTPOCHHE, Hanboiree
HCII0JIb30BATh IIO3BOJISAIOIIHE ONIPEACIUTE  fas paboTa, XapaKTepHbIE XUMUUECKUE CBOMCTBA
OCHOBHEIC 3aKOHBI HEOOXOMMBIC HANPABICHAA  |1aGOpaTOPHEIE OMOJIOTHYIECKH aKTHBHBIX BEIIECTB B
CCTCCTBCHHOHAYTHBIX UCCIEI0OBaHUN U paGoTHI CTAaHIAAPTHBIX YICOHBIX CUTYaITHIX
JUCLIUILINH B 5 MPAKTHYECKUX padoT B IMoBbIIEHHBI YPOBEHD
npodeccHoHaNbHOM 06macTH GHOOPraHUIECKOM - CIOCOGEH ONpe/eNaTh CTPOCHHE, XHMUUECKHE
ACATCIEHOCTH, XUMUH, CBOICTBa MHOTO(YHKIIMOHATFHBIX COSAMHEHUI
MPUMEHSITh METO/IbI
MaTeMaTHYeCKOTO
aHaM3a u
MOJICTUPOBAHHS,
TEOPETUUECKOTO U
HKCIEPHUMEHTAITLHOTO
MCCIICTIOBAHUS
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YMerh:

UCIOJIB30BaTh 3HAHUS O
COBPEMEHHOU
€CTECTBEHHOHAYYHOU KapTUHE
MHpa Jjid yCTaHOBJICHUA
B3aMOCBA3U MCKIY
CTPOCHHEM OHOJIOTHYECKH
AKTUBHBIX BCIICCTB U UX
CBOIWCTBaMU U
(yHKINOHATBHBIMA
OCOOEHHOCTSIMH B )KHBBIX
CUCTEMaXx;

Biaagern:

HaBBIKAMHU BBIITOJIHEHUSA
3KCIIEPUMEHTAIBHBIX PadoOT B
00J1aCTH XUMHUH
OHMOJIOTHYECKHA aKTHUBHBIX
BEIIECTB C IPUMEHEHHEM
apceHalia COBPEMCHHBIX
METOIOB U ITOIXOJIOB.
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I1K-8

CIIOCOOHOCTH
[IPOBOUTH
CTaHJapTHBIEC U
cepTH(UKATUOHHBIE
MICIIBITaHUS CHIPbS,
COTOBOM ITPOYKLUHU U
TEXHOJIOTMUECKUX
[IPOLIECCOB

BHATDH:

OCHOBHBIC TIPUHITUIIBI PA0OTHI C
MH()OPMAITMOHHBIMUA UCTOYHHKAMHU
yMeTh:

HAXOJUTh B TICPBUYHBIX U BTOPUUHBIX
MCTOYHHMKAX HAYyYHO-TEXHUYCCKOM
MHpOpPMAIK (PU3UKO-XUMHUECKHE
CBOMCTBA BEILIECCTB, METOJIUKU HX
[OJTyYCHUS, BBIICTICHHSI, OUUCTKH U
UCHTU(UKAIUT

BJAACTDh:

HaBbIKAMY BOCIIPOU3BECHHUS
METOJIMK, MacIITAOMPOBAHMUS,
[TEPBUYHOTO IJIAHUPOBAHHUS
XMMHAYECKOI'0 H OMOTEXHOJIOIHYSCKOTO
PKCIIEPUMEHTA

TeKLIHS,
CaMOCTOSTEIIbH
ast pabora,
nabopaTopHbIE
paboThI

YO,
K

ba3oBblil ypoBeHb

- CIOCOOEH ONpeeNsTh CTpOeHUe, Hauboee
XapaKTepHble XUMUYECKHE CBOICTBA
OMOJIOrMYECKH aKTHBHBIX BEILECTB B
CTaHIAPTHBIX YYEOHBIX CHUTYalUsX
IloBbIlICHHBIN YPOBEHD

- CII0OCOOEH ONpeJeNsTh CTPOCHUE, XUMUYECKHE
CBOMCTBa MHOTO(YHKIIMOHAJILHBIX COSAMHECHUHN
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T1K-8a

BJIaJCHUE OCHOBHBIMU
METOJaMH U pUeMaMu
[IPOBEACHUS
PKCIIEPUMEHTATBHBIX
KCCIIeIOBaHUM B CBOCH
rpodeccuoHaIbHOM
o01acTu

3HATh:

METOJIOJIOTUIECKUE OCHOBBI,
[TO3BOJISFOIIIUE ONPEICITUTh
HE0OXOIMMbIE HANPABJICHUS
MCCIICIOBAaHUH U TPAKTHUECKUX paboT
B 00J1aCTH OMOOPTaHUYCCKON XUMUH,
MCTObI U IPUEMBI X BBIIIOJIHCHU, a
TaK)Ke TEXHOJOTUICCKHE TPCOOBAHHUSI
K CBIPbIO, TOTOBOW ITPOLYKIUU U K
OCYIIECTBICHUIO Pa3THYHBIX
MPOIIECCOB TIO TOIYIECHHIO
OMOJIOrHYECKH aKTUBHBIX BEILECTB;,
YMETh:

BHIOMPATH METOIBI U TIPUEMBI
PKCIIEPUMEHTAIBHOMN paboTHI C
OHMOJIOTMYECKHA aKTHUBHBIMU
IBEIICCTBAMH, B TOM YHCJIC
[TO3BOJISFOIIKE MPOBOIUTH
MOAN(HUKAIHIO CYIIECTBYIOMINX U
[pa3pabOTKy HOBBIX CIIOCOOOB UX
CO3/IaHus,

BJIAAETh:

HaBbIKAMH aHAJIM3a CBOWCTB
OMOJIOTMYECKH aKTUBHBIX BEIIIECTB,
MCXOsl U3 OpPTaHU3AIIH UX
CTPYKTYPBI, BEIOOpa HEOOXOANMBIX
METOJIOB MIX FICCIIEIOBAHUS H
[TOCTAaHOBKHU IKCTIEPUMEHTAIBHBIX
3a/ad, HapaBJICHHBIX HAa MX
MoJTy4eHne, MOAU(DUKAIIHIO,
MCIIONIb30BaHUE B IPYTHX

MPaKTUIECKUX paboTax.

TeKLIHS,
CaMOCTOSTEIIbH
ast pabora,
nabopaTopHbIE
paboThI

YO,
K

ba3oBblil ypoBeHb

- CIOCOOEH ONpeeNsTh CTpOeHUe, Hauboee
XapaKTepHble XUMUYECKHE CBOICTBA
OMOJIOrMYECKH aKTHBHBIX BEILECTB B
CTaHIAPTHBIX YYEOHBIX CHUTYalUsX
IloBbIlICHHBIN YPOBEHD

- CII0OCOOEH ONpeJeNsTh CTPOCHUE, XUMUYECKHE
CBOMCTBa MHOTO(YHKIIMOHAJILHBIX COSAMHECHUHN

**. CokparteHust popM OLIEHOYHBIX CPEICTB CM. B TpiioxkeHnu 2 k PIL.
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3. TunoBble BONPOCHI M 3aJaHNS JJI51 TEKYIIEr0 KOHTPOJIS

TunoBbie BONPOCHI U 3aIaHUA /IS TEKYIIEro KOHTPOJIA (OlleHKAa CPOPMUPOBAHHOCTHU AJIEMEHTOB (3HAHUM, YMEHUI)
komrerenuui [1K-1, I[1K-11 B paMkax TeKyIiero KOHTpOJIs M0 AUCLMILIMHE) N0 pa3jienaM AUCIHUIUIMHbI

[IprMepbl BOOPOCOB 110 pazzeny 1.
—  ONUIIMTE METObl HapalluBaHUs yTIeBOAOPOAHOM 1ienu Ha 1, 2 u Oosiee aTOMOB yriiepoja.
— MPOBEAMTE MpEBpAIICHUE:

NH,

OH

H,C CH, H,C CH,

Br — OH

[IprumMephl BOIPOCOB IO pa3Aeity 3.

- PUBEUTE METOJIBI 3AIUTHI CISAYIOMUX (DYHKITMOHATBHBIX TPYMIT: CIIUPTHI U (DEHOJIBI, BUIMHAIILHBIC THOJIHI.

[Ipumephl BOIPOCOB IO pa3Aeity 4.

- Onumare cuate3 tpunentuaa Gly-Thr-Pro Metomom akTHBHUpOBaHHBIX 3P UPOB (BKIIOYAS 3AIUTHBIC TPYIIIIHI)

Ilpumep 3amauym 1o pasaeny 6
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[pW knAYeHy 1, 2-1uBpomMaTana ¢ BoOHEIM pACTEOROM CyNedUTa HATpUA BenanaeT ocafok ¢ TH-AMP cnekrpom (300 My, DMSO-dB),
NPMBEAEHHEIM HiKe . HapucyidTe hopmyny 3Toro Co8AWHEH WA

249

20z 2.00

|

T T T T T T T T T T T T T T T
31 30 28 28 27 26 25 24 23 22
Chemical Shift (ppm)

T T T T T T T T T T T T T T T T T
39 38 37 36 35 34 33 32

4, 3ammuTa JadbopaTopHbIX padoT (olleHKa ChOPMUPOBAHHOCTH JIEMEHTOB (3HaHUH, ymeHuii) komneteHui [1K-8, T1K-9,
IIK-10, TTK-11, OIIK-1 B paMKax TEKyIIero KOHTPOJIS M0 JUCIUIUIMHE) 1O pa3jeiaM JUCIUTUINHBI:

[TprMepsl BOIPOCOB IpH 3aluTe Ja00paTopHoit paboTer Ne3 (pasmen 3):
1) PaccuuraTh 3arpy3ky Boc-nupokapbonara nmst cunte3a 1t Boc-anannna mpu yciaoBuu Beixoa peakuuu 85%.
2) OGocHOBATH BBIOOP PACTBOPUTEIIS MIPH IKCTPAKIIUN MPOTYKTA PEAKIINU U3 TBYX(Pa3HOU CUCTEMBI.

[TpuMepsl BOOPOCOB Ipu 3amiuTe gadoparopHoit padote Nel0 (pazaern 10):
1) Onucate npoueaypy NpUroToBiIeHUs peaktuBa Jparenaopda
2) BeiOpatb cuctemy 3i1t0eHTOB 151 aHanutuyeckot TCX cmecu 3(hupoB KUPHBIX KUCIIOT.
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3ader B 5 ceMecTpe BBICTABIISECTCA 110 COBOKYITHOCTU PE3YJIBTATOB TEKYLIET0 KOHTPOJIA MO pa3jiesiaM JUCHUIUIHHBIL.

Ilepeyenb BONPOCOB AJisi NOATOTOBKH K 3K3aMeHY (oueHka chopmupoBanHocTH komnereHuu [1K-8, I1K-8a, OIIK-2 B
paMKax MpPOMEKYTOUYHOM aTTecTalluy 10 AUCIUIUIMHE).

Coaep:xxaHue JK3aMeHAIIMOHHOT0 OMJIETA:

1 Bonpoc — ¢hyHIaMEHTAJIbHAS TEOpUSI,

2 BOMIPOC — MpUKJIAHAs Teopus (perieHue 3a1a4);
3 BoMpoC - MpaKTUUYecKass KOMIUICKCHAs 3ajay4a.

[IpuMep TUIIOBOI'O YK3aMEHALMOHHOTO omiera:

l)_ PeTpOoCUHTETUYCCKUM M CUHTOHHBIN MOJIX0JIbl K MIJIAHUPOBAHMIO CUHTE3a U COCTABJICHHUIO CUHTECTHUCCKUX CXEM.
2) [Ipen10XUThH CIIOCOOBI CHHTE3a (He MEHee 2-X CXGM), BKJIIO4Yas 3aIITMTHBIC I'PYIIMNBEI 1 PCAarCHTHI.

0
0
N NG
OH . O
NH NH,

2

3) [pem1oXuTe onpeaeaInTh BO3MOXKHYIO CTPYKTYPY IIPOCTOT0 COETUHEHUS 110 COBOKYIIHOCTH IIPEICTABICHHBIX
agasmTnueckux JMaHHbIX (1 H-SIMP, Macc-criekTp BBICOKOTO pa3pelieHus U DJIEMEHTHBINA aHAJIN3).

5. Bonpocsl K 3K3aMeHy
MeToabl BEIACICHUS:
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1) HentpudyrupoBanue, Gpu3nuecKkue OCHOBbI METOJa, IPUMEHEHHE MeTo1a, Tu(dhepeHInanbHOe, 30HaTbHO-CKOPOCTHOE,
M30MUKHUYECKOE IIEHTpUyrupoBaHue, anmnaparypHoe ohopMieHrue U NPUMEHEHUE HeHTpUPyr 00111ero Ha3HaAYeHUS,
CKOPOCTHBIX LHEHTPU(YT U yIbTPAUEHTPUYT.

2) MemOpaHHbI€ TEXHOJIOTUU pa3feiaeHus], GU3HMUeCKre OCHOBBI METO/1a, TPUMEHEHHUE METO/1A, TUAIN3, YIbTPapUIbTPaLIHsL.

3) CrocoObl KOHCEpBaMK OMOTEXHOJIOTMUECKUX ChIPbs M MPOAYKTOB, a TaK K€ MUKPOOPTraHU3MOB, JTUO(HIN3AIMs, CYIIIKA...

4) MeTo1bl TOMOTE€HU3AIMH, SIKCTPaKIUs (GKUJIKO- U TBepAoda3Has) pu3ndecKre OCHOBBI METOIOB, allllapaTypHOE
o opMIIeHHE.

5) Xpomarorpadusi, Buabl, GU3HUECKHE OCHOBBI METOJI0B, OCHOBHBIE 001aCTH IPUMEHEHHUS.

6) Busibl MUKpOCKOTIMH, ONITHYECKAs!, OJIAPU3ALIMOHHAs, (PiIyopecueHTHas, KOH(OKalbHas, 3J1€KTPOHHAS.

DU3NKO-XUMUYECKUE METO/Ibl aHAJIHU3A!

1) UK-cniekTpockonusi, puznueckue OCHOBBI, CyTh, MPUMEHUMOCTb U OTPAaHUYCHUS METO/A.

2) CriekTpockonusi B yiabTpadUuoICTOBON U BUIUMON 001acTIX CHEKTpa, (GU3nUecKrue OCHOBBI, CYyTh, IPUMEHUMOCTh U
OTpaHUYEHUS METOJIA.

3) SIMP-cnextpockonus Ha aapax ‘H u 13C, ¢pusuueckne 0CHOBEI, CyTh, IPUMEHUMOCTb U OTPAHHYEHHS METOIA.

4) Macc-crieKTpoMeTpusi, PU3NYECKUE OCHOBBI, CYyTh, IPUMEHUMOCTb U OTPAaHUYECHUS METO/Ia.

6. MeToanyecKkue yKka3zaHusl JJIs1 00y4aIOIIMXCS 110 OCBOEHH IO TUCIIUIIUHbI

Jucnummnaa « DU3uKo-XUMUUYeCcKUue MeTo bl uccienoBanus bABy npemycMarpuBaeT JICKIIUK U 1Ta00paTOpHBIE pabOThI
KXy Henento. V3yuenne AUCIUIUIMHBI 3aBEPIIASTCS HK3aMEHOM. Y CTICITHOE U3yUYEeHUE TUCIUTUTMHBI TPeOyeT MoCceeHus
JIEKIUNA, aKTUBHOM pabOThI Ha TA0OPATOPHBIX, BHITIOJIHEHUS YUCOHBIX 3aJJaHUI TPETo1aBaTesis, 03HAKOMJICHHUSI C OCHOBHOU U
JOTIOJTHUTEIBHOM JTUTEPATyPOH.

B xone nexumii npenoiaBaTenb U3J1aracT U pa3bsACHIET OCHOBHBIE, HAMOOJIEE CIIOKHBIE TTOHITHUSI TEMBI, 4 TAK)KE CBSI3aHHBIE C
HEl TEOpEeTUYECKUE U MIPAKTUUECKUE TPOOIEMBI, TaeT PEKOMEHIAINH Ha TabopaTOpHbIe pabOTHl M YKa3aHUS Ha
CaMOCTOSITEILHYIO padoTy.

[Tpu moAroTOBKE K JEKIIMOHHBIM 3aHITUSAM CTYJIEHTaM HEOOXOUMO:

nepe1 04epeTHON JISKIHe He00X0JUMO MPOCMOTPETH MO0 KOHCTIEKT MaTepHall peablayme Jekuuu. [Ipu 3aTpyHeHusX B
BOCIIPHSITUM MaTepuaia CIeIyeT OOpaTUThCSA K OCHOBHBIM JIMTEPATYPHBIM HCTOYHUKAM. Eciu pa3o0pathesi B MaTepuane OrmsiTh
HE yJaJ10Ch, TO 00pAaTUTECH K JIEKTOPY (10 rpaduKy ero KOHCYJIbTallUii) UK K IPErno/laBaTeio0 Ha MPAKTUUYECKUX 3aHATHUSX.
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JlabopatopHbie paOOThI 3aBEpIIAIOT U3yUeHHE Han0O0JIee BAXKHBIX TeM YyUeOHOU MUCHUIUIUHBL. OHHU CITyKaT JJIsl 3aKPETUICHUS
M3YYEHHOTO MaTepHualia, pa3BUTHs MPAKTUIECKUX YMEHUH 1 HABBIKOB Pa0OTHI B XUMUYECKOM 1 OMomabopaTropuu, a Takxke s
KOHTPOJIA MpernojaBaTesieM CTETIEeHN MOITOTOBICHHOCTH CTYIEHTOB 110 U3y4aeMON AUCIUILINHE.

[Tpu moaroToBKE K 1a60PATOPHOIl paboTe CTYAECHTH UMEIOT BO3MOXKHOCTH BOCITOJIB30BAThCA KOHCYIBTAI[USIMU
npernoaaBaTers.

[Ipu moaroroBke K 1a00OpPaTOPHBIM padOTaM CTyAEHTaM HEOOXOIUMO:

MPUHOCHUTH ¢ CO00I peKOMEHI0BaHHYIO MPEIoiaBaTeIeM JUTEPaTypPy K KOHKPETHOMY 3aHSITHIO,

710 OYEPETHOTO 3aHATHSI 0 PEKOMEHIOBAaHHBIM JINTEPATyPHBIM HCTOUYHUKAM MPOPad0OTaTh TEOPETUIECCKUI MaTepHal
COOTBETCTBYIOIIEH TEMBI 3aHSATHUS;

W3YYUTh Pa3Aesbl HHCTPYKIUN N0 TEXHUKE 0€30MaCHOCTH, UMEIOIINE OTHOIIEHHUE K BBITIOJIHAEMBIM padoTam;

B Haydase pabOThI 3a/1aTh MPEIO0/IaBaTEII0 BOMPOCH TI0 MaTepraly, BbI3BaBIIEMY 3aTPyAHCHHUS B €r0 TOHUMaHUU U OCBOCHHUH
NpY PEIIeHUN 3a/1a4, 3aJaHHBIX JUISI CAMOCTOSITEIIBHOTO PEIICHIS;

B X0i¢ pabOTHI MPABIIILHO U MOJAPOOHO BECTH 3aMKCH B JTA0OPATOPHOM KypHale, 0hOpMIISITh pe3yIbTaThl SKCIIEPUMEHTOB B
COOTBETCTBHH C TPEOOBAHHSIMH,

Ha 3aHATHH JOBOJUTH KAXKIYIO 33729y 10 OKOHYATEIHLHOTO PEIICHUs, IEMOHCTPHPOBATh IOHUMaHHUE MPOBEICHHBIX
AKCIIEPUMEHTOB(aHATIN30B, CUTYAIlMii), B CIy4ae 3aTpyAHEHUH 00pamaThCs K Mperno1aBaTelro.

CryneHTam, MPOITYCTHBIIIUM 3aHATHS (HE3aBUCUMO OT MPUYHH), PEKOMEHyeTCs He TTO3KE YeM B 2-HeIeTbHBINA CPOK SBUTHCS
Ha KOHCYJIBTAIIMIO K MPETIOIaBaTeNII0 U OTYUTATHCS 110 TeMe TabopaTopHOi padoThl. CTYIEHTHI, HE OTYMTABIIHECS 110 KaXI0H
1a00paTOpHON K Havary 3a4eTHON CECCHH, YITyCKAIOT BO3MOXKHOCTH IMOTYYHUTh ITOJIO)KCHHBIE OaJUTbI 3a padoTy B
COOTBETCTBYIOIIIEM CEMECTpE.
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Popma 3K3aMEeHALMOHHOIO OMieTa

MUHUCTEPCTBO HAYKU 1 BBICILIETO OBPA30BAHUSI POCCUICKOUN ®EAEPALIN
®EJIEPAJILHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILIEI'O OBPA30OBAHUS
«MOCKOBCKHUH MOJIUTEXHUYECKUU YHUBEPCUTET»

(MOCKOBCKHH ITOJINTEX)
DakynbTET XMMHUYECKOM TEXHOJIOTHH U OMOTEXHOJIOTUH Kadenpa Xumbuorex
NOJIHOE HauMeHrosarnue uncmumyma COKpauleHHoe HaAuUMeHOoB6aHue Kac])e()pbz

Huctunnuna ®Ou3uko-XxuMUYecKue MeTobl uccienoBanus bAB
NnoJIHoe HauMeHoearue auCLlui’l]lLlel

Hamnpasnenue noarorosku (cnenuanbHocth) 19.03.01  «  bBuorexnomorusi  »
KOO U HAUMEHOBAHUEe HANPABIEeHUS NOO2OMOBKU (CNeYUATIbHOCTNU)

Kypc 3 , rpynmna 191-541, popma oOyuenus O4Has

9K3AMEHAIIMOHHBIN BUIET Ne .

1. MeTo1pl TOMOTEHU3AINH, SKCTPAKITUs (KUIKO- U TBepaodaszHas) Gpusndeckre 0OCHOBBI METOJIOB, ammapaTypHoe oGopMIIeHHE.

2. I/IK-CHGKTpOCKOHI/Iﬂ, (bI/IBI/I‘IeCKI/IC OCHOBEI, CYTh, IPUMCHUMOCTD U OI'PAHUYCHUA MCTOA.

3. Hpe,[[J'IO)KI/ITB croco0 OnpCACICHUA ) KUPHOKHUCIIOTHOT'O COCTaBa JIMIIUI0B KJI€TOYHOM CTCHKH.

YTBepKIeHO Ha 3aceaHny Kaenpsl «  » 2021 r., mporokon Ne .

3aB. kadenpoii / /
noonucs pacuugposka
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[Mpunoxenne 2
K paboueii mporpamme

Hepe'{eﬂb OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «DU3HUKO-XUMHUYECKHUE MECTOJbI UCCIICIOBAHUSA BAB»

Haumenosanune
Ne OLIEHOYHOT'O IIpencrasnenue oneHoynoro cpeacrsa B @OC
OC Kparkas xapakreprcTrka OlI€eHOYHOTO CPEICTBa p P
cpelcTBa
CoBMecTHas ACITEILHOCTD TPYMITBI 00YYaIONUXCS U MEeAarornIecKoro
[pabOTHHKA IO yIpaBJIeHUEM IEIAarOrun4eCcKoro
JlenoBas n/unun
1 OlIeBAS MDA pabOTHMKA C IENBI0 pelIeHUus Y4YeOHBIX H TpodeccuoHaTbHO - Tema (poGiiema), KOHLIETIIHS, POJIA U
p (IIH) P OPUEHTUPOBAHHBIX 33724 IyTEeM HTPOBOTO MOJCIHPOBAHUS PEATHLHOM OKHJIAEMBIHA PE3yJBTAT 10 KaXI0H UTpe
poOIeMHOM cuTyarn. [103BOJIIET OIEeHUBATh YMECHHE aHATH3HPOBATH
W peraTh THITMYHBIC TPO()ECCHOHATBHBIC 33/IaYH.
Keiic-3a1a1a [IpobnemMHoe 3amaHue, B KOTOPOM OOy4YarOMIEMYCsl TpeiararoT
2 (K-3) OCMBICIIUTh ~ pealbHyI0  Npo(decCHOHATbHO-  OPUEHTHPOBAHHYIO 3amanust 171 pelIeHus Kelc-3a1auu
CUTYAINIO, HEOOXOAMMYIO JIJIsl PEIICHHS JAHHOW MTPOOIEMBI.
CpencTBO KOHTPOJII YCBOCHHS y4eOHOTO MaTepuajga TeMbl, paszesa
Komnoksuym WM Pas/iejioOB IUMCUUILIMHBI, OPraHU30BaHHOE KaK y4eOHOE 3aHSATHE B
3 Bormpocsl 1o Temam/pasnenam AUCITUTUTHHBI
(K) BUIE COOECEIOBAHNS II€ArOTUYECKOT0 paboTHHKA C
00yJarOITUMHUCS.
KonTponbHas pabota [CpeaICTBO MPOBEPKH YMEHHM NPUMEHSATh MNOMyYCHHBbIC 3HAHHS JUIS .
4 KoMIutekT KOHTpOIBHBIX 3aJIaHUH 110 BapHaHTaM
(K/P) [pEIICHUS 3a/1a4 OMPEICTICHHOT 0 THIIA [0 TeMe WA pPa3eiy
Kpyraslii crou,
HCKYCCHS O1eHOYHBIE CPEICTBA, MO3BOJIAIONINE BKIIOYUTH oOydaromuxcst B | [lepedeHb MUCKYCCHOHHBIX TEM JUIS MPOBEACHUS
5 l'IOJ'IeMI/IKZl ,Z[I/IC’I'I . [pouece OOCYXXJIEHHSI CIIOPHOTO BOMpPOCa, MPOOJEMBI M OIEHUTh MX [KPYTJIOro CTOJA, TUCKYCCHH, TOJIEMUKH, JUCITYTa,
,Z[G6E:TLI YT YMEHUE apryMEHTHUPOBATh COOCTBEHHYIO TOUKY 3pEHUSI. nebaToB
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[Ipoexr

(1)

KOHEUHBI NPOAYKT, IIOJIy4YaeMbId B pE3yJIbTaTe IJIAHUPOBAHUSA U
BBIITOJTHEHUS KOMILJIEKCA y4eOHBIX 51
HCCIEeNO0BAaTEeIbCKUX  3amaHui.  Ilo3Bomser  oumeHUTH  yMEHMs
00y4aromuxcs CaMOCTOSITENIbHO KOHCTPYHpPOBAaTh CBOM 3HAHUS B
[IPOLIECCE PELIEHUS NMPAKTUYECKUX 3a/1a4 U MPOo0JIeM, OPUEHTUPOBATHCS
B MH(POPMALMOHHOM

[POCTPAHCTBE U  YpOBEHb C(HOPMUPOBAHHOCTH  AHAJTUTUYECKUX,
MCCIIEI0BATEIbCKUX HABBIKOB, HABBIKOB IIPAKTUYECKOTO U

TBOPYECKOTO MBINUICHUA. MOKET BBINOJHATHCS B WHAWBHUIYaIbHOM
MOPSAJIKE WIK TPYIIION 00ydaromuxcsl.

TeMbl rpynIoOBbIX H/WIM WHAWBHY aTbHBIX
IIPOEKTOB

PaGouas Tetpaap

JnmakTuaeckui KOMIUIEKC, TpeAHa3HAYeHHBIA IS
CaMOCTOSITEIbHONW pabOThI 00yUaromIerocs: ¥ MO3BOJISIONINNA OIICHUBATh

O6pazer paboueit TeTpaan

PT
(PT) YPOBEHb YCBOCHHUS UM yUEOHOT'O MaTepHaa.
Pa3znnyaroT 3a1a4yy U 3a1aHU:
Q) penpOAYKTUBHOI'O YPOBHS, IO3BOJISIOIINE OLICHUBATh
U JMAarHOCTUPOBATh  3HAHHE  (PAKTHUUECKOIO
Marepuasa (6a3oBBIC MOHATHUSA, AITOPUTMBI, (AKTBI) U
YMEHHUE MPAaBWILHO UCIOJIb30BaTh CHEIHAIbHBIE TEPMUHBI U MOHATHS,
ly3HaBaHHE OOBEKTOB HM3yUEHHUs B paMKaxX OIpPEIeNIEHHOro paszeina
TV CIIUTINHBI;
Pa3noypoBHeBbIe
0) PEeKOHCTPYKTHUBHOT'O YPOBHS, MIO3BOJISIIOLIIUE  OLEHUBAaTh U .
3a/lauM U 3a/laHus KomruiekT pa3HOypOBHEBBIX 3aj1a4 U 3aJJaHHi
(P33) MMarHOCTHUPOBATh YMEHUS CHHTE3MPOBaTh, aHAIM3UPOBATh, 00001IIaTh

(akTUYecKUil W TeopeTHYecKuii marepual ¢ (HOpMyIHPOBAHHEM

KOHKPETHBIX BBIBO/IOB, YCTAHOBJICHUEM

PUYMHHO- CJIEJICTBEHHBIX CBS3EH;

B) TBOPUYECKOTO YPOBHS, MO3BOJIAIOINE
OLICHUBATh U JUarHOCTUPOBaTb  yMEHWUS,

MHTETPUPOBATh 3HAHUS Pa3JIMYHBIX oOJacTel, apryMeHTHPOBATh

COOCTBEHHYIO TOUKY 3PEHHUS.
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PacuerHo- CpencTtBo NIPOBEPKM YMEHUHW IPUMEHSTH IIOJIyYE€HHBIE 3HAHMS 110 .
. . Kom1uiekT 3aganuii Jyisd BHIIOJHEHUS pacyeTHO-
9 | rpaduueckas pabora BapaHee ONpeACICHHON METOIUKE JUIS PEIICHHs 3a0a4 WK 3aJaHuil 110 .
rpaduyeckoii paboTsl
(PT'P) MOZYJIIO WJIA JUCLUIUIMHE B LIEJIOM.
[TpomayKT caMOCTOSITEIbHON pabOTHI CTY/ICHTa, TPEACTABIISIONINA COO0H
KpaTKOE€ H3JIO)KEHHE B NMUCHbMEHHOM BHUJE MOJYYEHHBIX pPE3YyJIbTaTOB
10 Pedepar TEOPETUYECKOTO  aHajiu3a  OMNpeAeieHHOW  HayyHou  (y4eOHO- Tenst pedieparon
P) MCCIIEIOBATENbCKOM) TEMBI, TJIe aBTOP PAacKpbIBAaeT CYThb HCCIENLyeMOMn
MpoOJIEMBbI, TPUBOAUT PA3JIUYHbIE TOUKU 3PEHUS, a TAKK€ COOCTBEHHbBIE
B3IJIsA/Ibl HA HEeE.
Joxra [IpomyxT CaMOCTOSITEIIBHOU paboThI
KJT . .
11 oo 6me1i[;le CTYJEHTa, MPEACTABISIONINI cO00M MyOnMYHOEe  BBICTYIUIEHUE IO TeMbl 1OKIIa0B,
(1C) [PEACTABICHUIO TOJYYEHHBIX PE3yJbTAaTOB PELICHHUS ONpPENEICHHON co00IIeHn
[y4eOHO- IPAKTUIECKOM, YUeOHO-NCCIEI0BATEIHCKON UITH HAYYHOH TeMBbI
CpencTtBo  KOHTpOJsS, OpPraHM30BaHHOE Kak clenuaigbHas Oecena
YCTHBIN OIpOC  [IEAArOrMuecKoro paboTHUKA ¢ OOy4YaroUIMMCsS Ha TEMbl, CBSI3aHHBIE C BomLDOCkL 110
12 cobecejoBaHUE, |[M3y4aeMOW JUCHUIUIMHONW, W PACCUYUTAHHOE HA BBISICHEHHE O0beMa P
o TeMam/paszieniaM JAUCIUILTUHBI
(YO) 3HaHMI 00ydarolerocs Mo onpeAeNeHHOMY pasJieny, TeMe, MpodiaemMe u
T.II.
HacTHuHO perIaMEeHTHPOBAaHHOE 3aJaHKe, HMEIOIIEEe HECTaHAApTHOE
[pEIIEHHE M II03BOJISIOIIEE JUAarHOCTUPOBATh YMEHHs, MHTEIPUPOBATH
TBopueckoe 3a1anne N Tembl TPpyNHOBBIX U/ UM UHIUBUYaTbHBIX
13 3HAaHUS Pa3IMYHBIX 00JacTell, apryMEeHTHUpPOBaTh COOCTBEHHYIO TOUKY

(T3)

3peHus. MOXKeT BBINOJMHATECS B HHAWBUIYAJIbHOM TMOPSAIKE HWIH
rpynnoil 00yyarommxcs.

TBOPYCECKUX 3aJJaHu M
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Cucrema CTaHIapTU3UPOBAHHBIX 3alaHUH, MTO3BOJISIIOILIAS

14 T(eTC)T aBTOMATU3HUPOBATH MIPOLEAYPY H3MEPEHUS @DoHJ TECTOBBIX 3aJaHUM
YPOBHSI 3HAHHI U YMEHUN 00Yy4aroIIerocs.
TexHuyeckoe CpelcTBO, KOTOPOE MOXKET ObITh HCHOJIb30BAHO MJIs
15 Tpenaxxep  |[KOHTPOJISI IPUOOPETEHHBIX CTYyACHTOM po(hecCUOHATIBHBIX Kommiiekt  3amaHuwii i paboThI Ha
(Tp) HAaBbIKOB W YMEHHMM IO YIPABJIEHUIO KOHKPETHBIM MaTepUabHbIM TpeHaxKepe
00BEKTOM.
CpencTBo, MO3BOJISIONIEE OIEHUTh YMEHHE O0YyYarolmerocs MuCbMEHHO
n3arath CyTh IOCTAaBJICHHOM MpPOOJEMbI, CaMOCTOSTENBHO MPOBOJUTH
16 Occe QHAJIN3 ATOU MPOOJIEMBI C UCTIOJIb30BAHNUEM KOHIENIMA U T
eMaTHKa 3cce

AHAJIMTUYCCKOI'O HHCTPYMCHTapPUs COOTBeTCTBYI-OH_[eﬁ
TMCLUIUTMHBI, JeJaTh BBIBOJbI, 00OOIIAIONIME aBTOPCKYIO MO3UIUIO IO
[MOCTaBJICHHOH TIpobIIeMe.
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7. Y4eOHO-MeTOANYeCKOe U HH(POPMALITHOHHOE o0ecriedyeHHe TUCHMIITIMHBI.

a) OCHOBHas JuTepaTypa:

1. KoBanenko JI. B. buoxumudeckue OCHOBBI XMMHHU OMOJIOTMYSCKH aKTHUBHBIX BenlecTB / JI.B.Kopamenko. M,:bunowm,
2009, 229 c.
2. buonoruyeckas xumus: YueOHoe mocobue s ctya. Beicui. YueOH. 3aBenenuit / Ilon pen. H.M. Kosanesckoit. -M:

3.

Nzpat. uentp «Axanemus», 2005 -256.C.
Cwmur B., boukoB A., Keiinn P. Oprannueckuii cunte3. Hayka u uckyccrtso. Ilep. ¢ anrin. — M.: Mup, 2001. — 573 crp.
. — DrekTpoHHbIN pecypc: http://www.twirpx.com/file/135713/

0) 10MOJIHUTEIBLHAS JIUTEepaTypa:

1.

Silverstein R.M., Webster F.X., Kiemle D.J. Spectrometric Identification of Organic Compounds. 7th Edition. — Wiley,
2005. - 550 p. — DnekrponHsbIit pecypc: http://www.twirpx.com/file/1097627/

Fanali S., Haddad P.R., Poole C., Schoenmakers P., Lloyd D. Liquid Chromatography: Applications. — Elsevier, 2013.
— 683 p. — DnekTpoHHkIH pecypce: http://www.twirpx.com/file/1246673/

Fried B., Sherma J. Thin-Layer Chromatography — New York: Marcel Dekker., 1999. — 512 p. — DneKTpOHHBI#
pecypc: http://www.twirpx.com/file/1710342/

Hepoym O. CoBpemenHble MeToabl SIMP s xumudeckux uccieaoBanui. - M.: Mup, 1992. - 403 c. — DnexkTpoHHBIN
pecypc: http://www.twirpx.com/file/186159/

I'tonrep X. Beenenue B kypc cnektpockonuu AMP. Ilep. ¢ anrn. M.: Mup, 1984. — 478 ¢. — DneKTpoHHBII pecypc:
http://www.twirpx.com/file/255110/

JlebeneB A.T. Macc-cnexktpomeTrpusi B opranndeckoid xumuu. M.: BUHOM. Jlabopatopus 3uanuii, 2003. —493 ¢, ui. .
— DnekTpoHHbIA pecypc: http://www.twirpx.com/file/179745/
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http://www.twirpx.com/file/1246673/
http://www.twirpx.com/file/1710342/
http://www.twirpx.com/file/186159/
http://www.twirpx.com/file/255110/
http://www.twirpx.com/file/179745/

7. Corey E.J., Chelg X.-M. The Logic of Chemical Synthesis. — Wiley, 1995. — 436 p. — DaeKTpOHHBIH pecypc:
http://www.twirpx.com/file/512744/

8. Hoffmann R.W. Elements of Synthesis Planning. — Springer, 2009. — 227 p. — DIeKTpoHHBII pecypc:
http://www.twirpx.com/file/598061/

B) IPOrpamMMHoOe odecreyeHre 1 UHTePHeT-PeCcypcehl:
NHuTepHeT-pecypchl BKIIOUAOT yUeOHO-METOIUYECKUE MaTepUaibl B QJICKTPOHHOM BHU/JIE, MPE/ICTABIICHHBIC HA caillTax

1.

http://www.0orgsyn.org

2. http://www.organic-chemistry.org

w N

http:// www.molbiol.ru

http://isir.ras.ru/ (Materpuposannas Cucrema Mudopmanmonnsix Pecypcor Poccuiickoii Akagemun Hayk)
www.nchi.nlm.nih.gov/PubMed (CBoGoaHbI# HOCTYIl B KpyHHEHIIyr0 0a3y Hay4YHbIX JaHHBIX B 0OJACTH
oumomenuimHckux Hayk MedLine)

www.molbiol.ru (YueOHuku, HaydHbIe MOHOTpa(UH, 0030pPbI, JIAOOPATOPHBIC NMPAKTUKYMbI B CBOOOTHOM JIOCTYIIC
Ha calTe MPaKTUIECKON MOJIEKYIIPHON OMOJIOTHH).

8. MarepuajbHO-TeXHHYECKOe o0ecriedeHne JUCHUILTHHBI.
ecrieManu3upoBaHHas ydeOHass aynutopusi Kadenpbl «XUMHYECKOW TEXHOJOTMH U OuorexHomorum» ABS505
OCHAIIIEHHAS MYJIbTUMEIUHHBIMUA CPEJCTBAMU MTPOBEICHUS 3aHATHH.
e crienManu3upoBaHHas ydeOHas jabopaTtopusi kadeapbl «XMMHUYECKOW TEXHOJOTHMU M OuoTexHonorum» AB5406a,0
OCHAIIIEHHbIE XUMHUYECKUM K OHOTEXHOJIOTHUECKHUM OOOpYIOBaHHWEM [Jisi TMPOBEJACHUS Ja0OpaTOPHBIX paldoT, a TakKke
CIIeIIMaTU3UPOBAHHON MeOebIO U MOCYI0M.
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Q. MeToauyecKkue peKOMEHIAUUM ISl CAMOCTOATEIbHOM PadoThI CTY/ACHTOB
Huciumnna «dusnko-xumMudeckue MeTobl ucciaenaoBanuss bAB» nmpegycmarpuBaer JeKUuU U J1a0OpaTOpPHbIE 3aHATHS

KUKy Heaento. M3yueHue MUCHUIUIMHBI 3aBEpIIACTCS SK3aMEHOM. Y CIENIHOE M3Y4YeHUE AUCIUIUIMHBI TpeOyeT MOCeleHus
JEKUUNA, aKTUBHOM pabOThl HAa MPAKTUYECKUX 3aHSTHUSX, BBINOJHEHHUS YYEOHBIX 3aJaHUN MpernojaBaress, O3HAKOMJICHHUS C
OCHOBHOW U JOIOJIHUTEIBHOU JINTEPATYPOH.

B xone nekuumii npenoaBatenb U3J1araeT U pa3bsCHAET OCHOBHbIE, HAMOOJIEE CIOKHBIC MOHSATUS TEMBbI, a TAK)XKE CBSI3aHHbIE
C HEW TeopeTHYecKue M TMpaKTUYECKHe MpoOJeMbl, JaeT pPEeKOMEHAAIMM Ha J1adopaTOpHOE 3aHATHE M YyKa3aHUs Ha
CaMOCTOATEIbHYIO PaboTYy.

[Ipu MOArOTOBKE K JIEKIIMOHHBIM 3aHATUSIM CTYyAC€HTaM HEOOXO0UMO:

nepes o4epeIHoM JIeKIueil HeoOX0AUMO MPOCMOTPETH MO KOHCIEKTY MaTepHual npeapiayuieit sexiuuu. [Ipu 3atpyaHeHusx
B BOCIIPUSITUM MaTepuaia cieayeT oOpaTUThCS K OCHOBHBIM JIMTEPATYpHBIM UCTOUYHUKAaM. Eciiu pa3o0parbest B Marepuae onsTh
HE yJaJI0OCh, TO 0OpAaTUTECH K JIEKTOPY (10 rpauKy €ro KOHCYJIbTAlUil) U K MPEno/1aBaTeNo Ha J1a00paTOPHbIX 3aHATUSAX.

JIaGopaTopHble 3aHATHS 3aBEpIIAOT H3y4YeHHE HauOoyiee Ba)XKHBIX TeM ydeOHOW aucuuIimHbl. OHU CciyKaT ams
3aKpeIUIeHUs U3yUYEHHOr0 MaTepuasa, pa3BUTHs YMEHHUI U HAaBBIKOB BBIIIOJHEHUS SKCIIEPUMEHTAIBHBIX 3a/1ad B 00JIaCTH XUMUH
OMOJIOrMYECKH aKTUBHBIX BELIECTB, a TaKXe JJIs KOHTPOJS IPENo/aBaTeleM CTENEeHU MOJArOTOBIEHHOCTH CTYJIEHTOB IIO
U3y4aeMoOM JUCIUILINHE.

[Ipy moaroroBke K JaOOPaTOPHOMY 3aHSTHUIO CTYJEHTHl MMEIOT BO3MOXKHOCTH BOCIIOJIB30BAaThCA KOHCYJIbTALUSAMHU
[IPENOAaBaATENS.

[Tpu moAroToBKe K 1aOOPATOPHBIM 3aHATHAM CTYAEHTaM HEOOXOIUMO:

IIPUHOCUTH € COOOM PEKOMEHOBAHHYO MPENOJaBaTENEM JINTEPATYPy K KOHKPETHOMY 3aHATHUIO;

710 OYEepEeAHOro JabOPATOPHOTO 3aHATHUS 110 PEKOMEHJOBAHHBIM JIUTEPATYPHBIM HCTOUYHUKAM MPOPAaOb0TaTh TEOPETHUECKUMA
Marepuall, COOTBETCTBYIOIIEH TEMBbI 3aHATUS;

IpU MOATOTOBKE K Ja0OpaTOPHBIM 3aHATUAM CJEAyeT O00s3aTeNbHO HCIONb30BaTh HE TOJBKO JIEKUUH, Y4eOHYIO
JUTEPATYpPy, HO U HOPMATUBHO-IIPABOBBIE AKThl U MaTEPHUAJIbI IPABONIPUMEHUTEIILHON ITPAKTHKY;
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TEOPETUYECKUI MaTepHall CIeyeT COOTHOCUTh C MIPABOBBIMU HOPMaMH, TaK KaK B HUX MOTYT ObITh BHECEHBI HU3MEHEHUS,
JOTIOTHEHUS], KOTOPBIE HE BCErJa OTPAXKEHBI B YUEOHOU JTUTEPATYPE;

B Hayaje 3aHATUM 3a1aTh NPENOJABATENI0 BONPOCHI IO MaTepHaldy, BbI3BABIIEMY 3aTPYJHEHHs B €r0 NOHUMAHUM M
OCBOEHUHU IIPHU PEIICHUU 3a/1a4, 3aJaHHBIX U1l CAMOCTOSTEIBHOTO PELIEHNS;

B X0JI€ 1a00paTOPHOTrO 3aHATUS JaBaTh KOHKPETHBIE, YETKMUE OTBETHI M0 CYILIECTBY BOIIPOCOB;

Ha 3aHATUU JOBOJIWTH KAXKIYIO 3a7ady A0 OKOHYATEIBHOTO PEIICHUS, AEMOHCTPUPOBATh NMOHUMAHHUE MPOBEICHHBIX
HKCIEPUMEHTOB, B CIIyyae 3aTpyAHEHUN 00panaThes K MPEnojaBaTelo.

CryzaeHtaMm, IpOIMYCTUBIIMM 3aHATUS (HE3aBUCHMO OT MPHUYMH), HE MUMEIOUIMM MHUCbMEHHOTO PEIIeHMs 3ajlay WU He
NOJICOTOBUBILKECS K JaHHOMY JIaDOpaTOPHOMY 3aHATHIO, PEKOMEHIYETCs HE I03)KE 4YeM B 2-He/leNIbHbI CPOK SIBUTHCS Ha
KOHCYJIbTALlMIO K MPENOJABATENI0 U OTYUTATHCS 110 TEME, U3ydaBlIeCs HA 3aHATUH. CTyJEHTBI, HE OTYMTABIINECS MO KaXKI01 HE
npopaboTaHHON MMM Ha 3aHATHUSIX TEME K Haually 3a4€THOM CECCHH, YIYCKAIOT BO3MOXKHOCTH MOJIYYUTh MOJOKEHHBIE 0asuibl 3a
paboTy B COOTBETCTBYIOILIEM CEMECTPE.

10. MeToanyeckue peKoOMeHAAIUY JJIsl MpenoaaBaTeJisi
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CTpykTypa U coaep:kaHue JMCUUIIMHBI «DU3MKO-XUMHYECKHEe MeTOAbI HccienoBanusi BAB» no HanpasJieHHI0

MOATrOTOBKH
19.03.01 «buorexHoJ0rus»
(0axkanasp)

Ipunoxcenue

O6mbeM (B ak. yac.)

§ g @®opMBI TEKyIIEro KOHTPOJISI YCIIeBaeMOCTH
g £ 2 (no nedenam cemecmpa)
© 3 o
GE 5 E Konraxrhas pabora . A @opMBI IPOMEKYTOUHOM aTTECTALIMU
é @) S o (o BuzaM y4eOHBIX 3aHATHUI) = (n0 cenecmpan)
= T 2 Cp 3
aa) o :g
8 JIK JIb 1P
[an)
1 5 1 6 3 1 2 3 BeinonHenue 1 3amura 1abopaTopHOn
paboThI
2 5 2 6 3 1 2 3 BeinonHenue u 3amura 1a6opaTopHOM
paboThI
3 5 3 6 3 1 2 3 BeinonHenue u 3amura 1abopaTopHOn
paboThI
4 5 4 6 3 1 2 3 BeinonHenue u 3amura 1abopaTopHoOn
paboThI
5 5 5 6 3 1 2 3 BrinonHenue u 3ammra 1abopaTopHOi
paboThI
6 5 6 12 6 2 4 6 BeinonHeHue u 3amura J1abopatopHoi
paboThI
7 5 7 6 3 1 2 3 BrinmonHenue u 3amuTa J1abopaTopHOU
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paboThI

8 5 8 6 3 1 2 3 BrinonHeHnue u 3amuTa 1ad0paTopHOM
paboThI

9 5 9 6 3 1 2 3 BrinonHeHnue u 3amuTa 1a00paTopHOM
paboThI

10 5 10 6 3 1 2 3 BeinonHenue u 3amura J1abopatopHoOi
paboThI

11 5 11 6 3 1 2 3 BeImonHenue 1 3amura 1abopaTopHOM
paboThI

12 5 12 12 6 2 4 6 BeimonHeHue 1 3amura 1abopaTopHON
paboThI

13 5 13 6 3 1 2 3 BeimonHeHue 1 3amura 1abopaTopHOM
paboThI

14 5 14 6 3 1 2 3 BeimonHeHue 1 3amura 1abopaTopHOM
paboThI

15 5 15 6 3 1 2 3 BeimonHeHue 1 3amura 1abopaTopHOH
paboThI

16 5 16 6 3 1 2 3 BrinorHenue u 3ammuTa J1abopaTopHOM
paboThI

[To maTepuanam
BCETO Kypca 4,5 DK3aMeH
Bcero: 108 54 18 36 54 4,5
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HaunmenoBaHue u COACPIKAHUC Pa3aCJIOB JUCHUIIIIMHBI

No HaumenoBanue pasgena Conepxxanue pazzaena
pazaena

1 B3aumocssi3b oprannyeckoit xumun | [lonaTtue o Ouonoruyecku aktuBHbIX coenuHeHusx (bAC). buonoaumepsl
u 6uorexHosoruu. Ponb (mpeacTaBUTENN) U HU3KO-MOJIEKYJISIpHbIE OMOperyasaTopbl. OpraHnyecKuii CUHTE3
XUMHUYeCKuX U pusuko-xumudeckux | BAC. 3agaun u moaxoasl. PerpocuHTeTnueckuii anamu3. [InaHupoBaHue cUHTE3a U
METOJIOB B OMOTEXHOJIOTUIECKOM pabota ¢ H)OPMAIIMOHHBIMU PEeCypcaMHu.

DKCIIEPUMEHTE.

2 [TocTpoenue yriaepoaHoro ckenera | PernocenekTMBHOCTh M CTEPEOCENIEKTUBHOCTD. DIEKTPOQPUIBI M HYKICO(UIIbI.
MOJIEKYJIbI. MeTOIbI BBEICHUS U Omnpenenenus QyHKIIMOHATBHON M 3aIIUTHON TpyIl. MI30paHHbIe OpraHUYeCKUe
M3MCHCHHS (PYHKITMOHAJIBHBIX pPEeaKIMK U CUHTE3bI (PEeaKIuu IPUCOSTUHEHUS K KPATHBIM CBSI35IM,
rpym. METaJNIOOPTaHNYEeCKUE TTPOU3BOJIHBIC, U T.11.) MeTo/Ibl HapalluBaHHSI

yTIE€BOAOPOIHOM 1lenu Ha 1, 2. U.T.Jl. aTOMOB yrjiepoaa. MeTo bl CO3/1aHus
KpaTHBIX CBsA3ell. MeTo bl BBeAeHUS] (DYHKIIMOHAIBHBIX TPYII B MOJICKYJTY.

3 3amutHeie rpymnmbl B cuaTe3e BAC. | OOmiast xapakTepucTUKa 3alUTHBIX TPYIT. MeToabl BBECHUS U yAaJICHUS
3aIIMTHBIX TPYII Ha pa3inyHbie GyHKIMU. CTpaTerus NpUMEeHEHHs! 3aIlUTHBIX
Tpynn B IJITAHUPOBAHUU CHHTE3A.

4 Cunre3 OMOMOIMMEPOB U POJIb Cunre3 nenTtuoB. MeTobl CMEIIaHHBIX aHTUJIPUIOB, a3UIHBIH,

CUHTETUUYECKUX OMOIIOTUMEPOB KapOOIMMMUTHBIHN, KapOOHWIMMHAA30JIbHBINA, aKTUBUPOBAHHBIX 2QupoB. CHHTE3
(OTUTOHYKJIEOTHIOB, MENTUIOB U dbochonunuaoB u onuronykieotunoB. Docharrpudrpupneii, H-pochonarnsii,
T.J1.) B OMOTEXHOJIOTHH, amMu0PpocPUTHBIA MeTOBI co3aanus hochoamdPupHoit cBsa3u. [Ipumenenue
dbapmaneBTUKe U MOJIEKYJISIPHON CUHTETHYECKUX OMOTIONMMEPOB B PEIICHNN OMOTEXHOJIIOTHUECKUX 3a/1a49 U
OMOJIOTHH. MEJIULIUHE.

5 OU3NKO-XUMUIECKHAE METObI XapakTepuUCTUKU BEIECTBA: HIIGHTUYHOCTh, CTPYKTypa 1 yuctoTa. [Ipsimas u
aHanMM3a B XMMHYECKOM U oOpaTHas 3a/a4a aHAMUTUYECKOTO MeToaa. O030p GU3HUECKUX MPUHITUTIOB
OMOTEXHOJIOTUYECKOM CHEKTPAITHHOTO aHANIN3a XUMUYECKUX coennHeHn. CTPyKTypa U 3HAUCHHE
HKCIIEPUMEHTE. CIEKTPAIHHBIX TAHHBIX.

6 OcHoBsl MmeTona SAIMP. ®usnueckue ocHOBbI MeToaa AMP, ycrporictBo AMP-ciektpomeTpa. AHanu3
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uH(popMaLuy, coaepxkaieiica B cexrpe ‘H-SIMP. O6paboTka CIIEKTpOB U
COOTHECEHUE CIIEKTpa CO CTPYKTYpoil BemecTBa. TpeboBanus k oopasuam SAMP.
JlocToMHCTBA M HEAOCTATKU METOJA.

7 | CoBpemennbie npunoxenus IMP u | AMP na aapax 2C, 1°F, *N. JIsymepnsie IMP skcnepuments: COSY, HMBC,
HCIIOJIb30BaHUE METO/A B NOESY wu np. IlpuHuumnel HHTEpripeTanuu AByMEpHbIX ciekTpoB AMP, nx
XUMUYECKUX U NPUMEHEHHE I U3YYCHUS CJI0KHBIX MOJIEKYJ U CyOKJIETOUHBIX CTPYKTYP.
OMOTEXHOJOTUYECKUX
IKCIIEPUMEHTAX.

8 Macc-cnekrpometpus u ontuueckue | dusndeckue 0CHOBBI MACC-CIIEKTPOMETPUU U YCTPOMCTBO MAcC-CIIEKTPOMETPA.
METO/Ibl aHAJIH3A. WNuTtepnperanust Macc-CeKTPOB, CBSI3b MAacC-CIIEKTPa CO CTPOCHUEM MOJIEKYJIbI.

MeTopl HOHM3AIUK U UX IPUMEHEHUE B MACC-CIIEKTPOMETPUUECKOM aHATN3e
pasnmuunbix THIOB BAC. Ontuueckas cnekrpockomnus (UV-Vis, IR), ycTpoiicTBO
criekrpomerpa. Matepnperanus cnekrpaibHbiXx JaHHbIX YD n UK, ux cBa3b co
CTPYKTYPOH MOJIEKYJIBI.

9 OO61mume npuHIUIBL XpoMaTtorpaguu. | XpomatorpahyecKuii aHaIi3 U paszieieHue CMecel: MPUMEHEHNE B XUMUU U
ouotexnosorun. O01IHe MPUHLIMUITHI ¥ (PU3UKO-XUMHUYIECKHE OCHOBBI XpOMaTOTpaguu.
[Nonsitue >m0eHToB 1 copOoeHTOB. Brbl 1 Xumudeckast prpoia copoeHToB. [IpuHIUITET
noA00pa ATFOSHTOB M COPOSHTOB IS ONTUMAJIBHOTO Pa3ICIICHHsI CMECEH.

10 | Tonkocnoiinast xpomaTtorpadus Ananutnueckas TCX. Buasl matepuanon nis ananutuyeckod TCX. [lereknus

nsateH B TCX. TIposiBiistoniiue peakTUBBI U (PU3UKO-XUMHYECKHUE METOIbI JICTCKIIUH
BeniecTB. [IpemapaTtuBHasi TOHKOCTOMHAST XpoMaTorpadusi, OCHOBHBIE
ocobeHHocTH. TeXHUKA IKCTIEPUMEHTA.

11 | [IpenapaTuBHBIE METOABI Kononounast xpomarorpadusi. TUIIBI IPUMEHSIEMBIX KOJIOHOK ¥ MaTepUajIoB s
aJICOpOIIMOHHON XpoMaTorpaduu. POBENICHU dKcTiepuMenTa. Dmi-xpomatorpadus, OCHOBHBIE TOCTOWHCTBA U

HEJO0CTAaTKU MeToAa. XpoMaTorpadus CpeHETO JaBICHUS, IPUMEHIEMbIC
npubopsl. O6opynoBanue 11t coopa Gpaxiuii Ipu MOJTyaBTOMATHIECKOM
pa3aeIeHUH CMEeCe.

12 | BeicokoadexkTuBHas xxuakoctHas | OcobeHHOCTH MeTo1a. OCHOBHBIC OTIMYHS OT APYTUX BHUIOB XpOMAaTOTrpaduu.

xpomarorpadus.

Teopetnueckue ocHOBbI MeTtoga. O6opynoBanue aiss BOXKX. Hacockl, KOOHKH,
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NETEeKTOPBL. IIpuMeHeHe KOMIIEKCHON NETEKIUU U1 aHAJIN3a CMECei.
[IpenapatuHas BOXX. CopOentsl anst BOXX.

13 | 'enp-punbTpanus umm [lonstue o rens punbrpauuu. Mctopus Mmeroga. OCHOBHBbIE MaTepUaibl ISl TeJlb-
AKCKIIIO3UOHHAs XpoMaTorpadus. ¢unbTpanuu. O61acTy npuMeHeHus MeTtoAa. TexHuKa SKCepuMeHTa U HaCTpoiika
000py1OBaHUSI.

14 | MonooOmenHast xpomaTtorpadusi. O6nactu npuMeHeHus HOHOOOMeHHOM xpomaTorpaduu. [loHsITHE O HOHHBIX
napax. Matepuamist it MOX. Katnonuts! 1 annoHuTsl. [lonpoOHast TexHuka
9KCIIEPUMEHTA.

15 | Dnexrpodopes u abunHas [Ipumenenue anexTpodopesa s aHar3a U BhIICICHHS BHICOKOMOJICKYISIPHBIX

xpomatorpadus. coenunenuii. Kanunspuelii anekrpodopes. OCHOBHBIE TPUOOPHI U METOAOJIOTHUS
skcriepuMenTa. AduHHasg xpomarorpadusi HA3HaYE€HUE U OCHOBHBIE OCOOEHHOCTH.

16 | CunTes, BbIAICIIEHHE U OYHCTKA [TpuHIMIIBI XUMHUYECKOTO CUHTE3a OEJIKOB, HYKIEHMHOBBIX KUCIOT, aHTUTEIL.

BbICOKOMONIEKYISIpHBIX BAC.

CunTe3nl Ha IMOJIMMCPHBIX MaTpHUIAX. BBI)ICJ'IGHI/IG " OYUCTKA MMPUPOAHBIX

noyimMepoB. PekomOunanTHeIM cunTe3 O6enkoB 1 HK. OTinunst MmeTonoB paboThl ¢

npupoaHbIMA BMC 0T 00BIYHBIX METO/I0B OPTaHUYECKON U OMOOPTaHUYECKON
XUMUHU.
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JIabopaTopHbie pabOTHI

11\/&;1 HJIIQC LII) 12131?1?;11 HanmenoBanue nabopatopHbIX paboT ig};izzging
1 1 Paznenenne cMecr aMMHOKHUCIIOT METOJIOM XpoMatorpaduu 3
2 1 XUMHUYECKUE CBOMCTBA AaMUHOKHUCIIOT 3
3 2 3amura KapOOKCUIIbHBIX U @MUHOTPYIIIT KOMIOHEHTOB NENTHIHOTO CUHTE3a 6
4 3 DU3NKO-XMMHUYECKHE CBOMCTBA OEITKOB 3
5 3 DU3NKO-XMMHUYECKHE CBOMCTBA OEITKOB 3
6 4 CuHTe3 3alIMIIEHHBIX MPOU3BOIHBIX TE€TEPOIMKINYECKUX OCHOBAHUM. 6
7 5 CuHTE3 aHAJIOTOB HYKJICO3U/IOB. 3

Mertonbl oOpa3zoBanus pochoaurdupHbIX CBA3EH A CUHTE3a
8 5 OJINTOHYKJIEOTHAOB. [losyueHre HyKJI€03UAHOTO U HYKJICOTHUIHOTO 3
KOMITOHCHTOB.

9 1-5 3ammTa 1abopaTOPHBIX paboT 3
10 7 Peakiuu BoccTaHOBIIeHUS B psay yriieBoJoB. [lonyuenune D-mannuTa. 6
11 3 Peakiiuu yriieBoJ0B 10 rUApOKCHWIBLHBIM rpynmnaM. Cunres 1,2,3,4,6-nieHTa- 3

O-anetmin-D-TII0KONTUPaHO3BI.
12 8 CuHTE3 MOHOTPUTHIILHOTO MTPOU3BOIHOTO TIIUIIEPHUHA. 3
13 9 AHaJn3 KOMIIOHEHTHOT0 cocTaBa JUIUIHBIX cMecer TCX- nu BOXX- 2
METOJIOM.
14 9 Paznenenve mTUNMAHBIX cMeced U3 OMOJIOTMYECKOro MaTepraia Ha 2
WHANBUAYaITbHbIE KOMITOHEHTHI.
15 9 CuHTE3 aCHMMETPUYHO 3aMEIICHHBIX TPOU3BOIHBIX MUO-WUHO3UTA 2
16 7-9 3amuta 1a00paTOpPHBIX padOT 3
Bcezo 6 4 cemecmpe: 56
Bcero: 56
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