®OH/I OHNEHOYHBIX CPEJACTB ITO JUCHUIIJIMHE
INPUEM 2018 r.
GOPMA OBYYEHMUSI ounas

Vriy0/ieHHbIH KYpPC OPraHHYecKoi XuMuu

Hanpagnenue nmoaroroBku/
CHENHaIBLHOCTh
O6pazopaTensHas nporpaMma
(nanpaBneHHOCTSH (11poduib))
Crieunanusanus

Yposenb obpasoBaHus

Kype
TpynoeMKocTs B KpeauTax
(3aueTHBIX eMHHIaX)

3asemytoluii kadeapoii -
pykosoautens HOLL Ha npaBax
kadenpo!

Pyxosoaurens OOIT
[Ipenoaasarens

18.03.01 XuMuueckas TeXHOIOTHs

Xumuueckas TexXHON0rus nepepaboTku HedTH 1 rasa

Texnonorus Heqneraaoxumuu U NOJIMMEPHBIX MaTepUasios

BhIcIIee 0OpazoBanue - HakamaBpuar

2 |  cemecrp |4
3
Kpacnokyrckas E.A.
P //f//e’
/&3 P
ALES) Moiizec O.E.
2770 Y #~—~—— | XneOuukos A.W.

/I

2020 .




1. Poan AUCIHHUIIIMHBI «Oprafmqeucoifl XUMHHN» B (l)OpMHpOBaHI/II/I KOMIIeTeHIIMii BBIITYCKHUKA:

dutemenT . Kox CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JeCKPUIITOPbI KOMIIETEeHIIMI)
00pa3oBaTeJIbHON
Cemecr] P KOMIIETCHIINH HaumeHnoBanue KOMIIETCHIIUH
nporpaMmmbl (Ill/lCIII/ll'lJlI/lHa, K HaumeHoBaHue
npaxkruka, F'HA) o1
CriocoOHOCTh IIAaHUPOBATH JIK(Y)- | Brmageer meromamMu IIaHUPOBAHUS CHHTE3a OPTaHUYCCKOTO COCIMHEHUS C
U IIPOBOJUTE XUMUYECKUE 1.B2 HCITIO0JIb30BAHUEM COBPEMCHHBIX I/IH(l)OpMaI_[I/IOHHBIX HCTOYHHUKOB
SKCIIEPHMEHTBI, TIPOBONT AIK(Y)- | Ymeer 000CHOBBIBAaTh BEIOOP METO/IA CHHTE3a OPTaHUYECKOT0 BEIECTBA,
1.y2 MIPOBOIUTH PacueT XUMHUYECKON peakiluu
06paboTKy pe3yIbTaToB POBOAWTD p peaKit
3KCIEPUMEHTA, OLICHUBATh
Yriay0seHHblii Kype
Y 1 Kyp 4 ATIK(Y)-1 IOrPEIIHOCTH, IIPUMEHATH
OpraHNu4ecKoil XuMHH
METO/Ibl MATEMATUYECKOT O o
ATIK(Y)- | 3Haer GpU3MKO-XMMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OPTaHUYECKUX BELIECTB,
MOZCTUPOBAHNA 1 aHATH3a 1.32 METOIbl UX CHHTE3a, MEXaHU3MBI KITIOUEBBIX peaKIuil
MIPU UCCIIEIOBAHUUA XUMHUKO-
TEXHOJIOTMYECKUX
MIPOLIECCOB
2. IMoxka3zarteau n METOAbI OLICHUBAHUA
Ilnanupyemblie pe3yJibTaThl 00YUeHHs 110 JTHCIHUILIHHE Kon xoHTposmpyemoii HaunmeHoBaHue pa3gena MeToabl OLIEHHBAHUS
KOI[ HaumeHoBaHue KOMIIETCHIIHH (l/l.]'ll/l ee JHCHHIIIMHBI (OHeHO‘lele Meponpmlnm)
YACTH)
Braners 3HaHUSIMU O KJIacCU(pHUKALMK 1 HOMEHKIIAType, MEeTOaax Pazpenni 1,2, 3 Omnpoc, Kortponshas pabota
PI-1 CHHTE3a U XMMUYECKHX CBOMCTBaX OCHOBHBIX KJIACCOB OPraHUYECKUX JTIK(Y)-1
COCIMHEHHUH.
IIpuMeHATh 3HaHUA O METOZIAX CMHTE3a M XUMUYECKUX CBOMCTBaX Pazpenni 1,2, 3 Omnpoc, KorrponpHas pabota, 3amura
OpraHMYeCKUX COCTMHEHHM ISl PEIIeHHs IPAKTHYECKHX 3a/1a4, PH i
P12 P 2 JUIA per p Jad, Ip JUTK(Y)-1 n12a00paTOpHON paboThI
MPOBEJCHUH XUMHUYECKUX PEAKIMI, OYUCTKU U UACHTH(PHUKAIINH
OpraHMYeCKUX BEILECTB.
PII-3 [IpoBoauTh HEOOXOUMBIE pacyeThl, BHIOUPATh 000PYIOBAHUE U JK(Y)-1 Paznenni 1, 3 Omnpoc, 3amura 1a60paTOPHOIT pabOTHI
MPOBOJIUTH COOPKY YCTAHOBKH JUISl CHHTE3a.
P-4 BeinonuaTe 00pabOTKy ¥ aHaIU3 MOTYICHHBIX KCIEPUMEHTATbHBIX JIIK(Y)-1 Pasznenni 2, 3 Omnpoc, 3amura 1a60paTOPHOIT pabOTHI
JIAHHBIX, COCTABJISATH OTYET O MPOBEJICHHOM KCIIEPUMEHTE.

3. IlIkajaa onenuBanus
[Topsimox opraHu3aIiy OLIEHWBAHUS PE3yAbTATOB OOYUYEHHS B YHHUBEPCUTETE PEriIaMEHTHUPYETCS OTACNbHBIM JIOKATHbHBIM HOPMATUBHBIM aKTOM —
«CucteMa OICHUBAHUS PE3yabTaTOB 00ydeHHsI B TOMCKOM MOJIUTeXHHUYECKOM yHuBepcutere (Cructema oleHuBaHus)» (B JIEHCTBYIOIIEH peIakIum).
Hcnonb3yeTcs 0ampHO-peHTHHTOBAsE CUCTEMA OIICHUBAHUS Pe3yIbTaTOB 00yueHus. FIToropas oreHka (TpaJullHOHHAS U TUTEPHAS) 110 BUAAM y4eOHOH




nearenbHOCTH (n3ydeHue aucuumiul, Y UPC, HUPC, kypcoBoe mpoeKTHpOBaHUE, TPAKTUKHN ) OIIPEIENIETCSI CyMMOM 0alIoB IO pe3ysibTaTaM TEKYIIETro
KOHTPOJISL I TPOMEKYTOUHOM aTTecTaly (MTOroBast pEMTHHTOBas OlleHKa - MakcumyMm 100 GamnsoB).

PaCHpelIGHCHI/IG OCHOBHBIX W JOIIOJHUTCIIBHBIX O0a;toB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLIICIO KOHTPOJIA U HpOMC)KyTO‘IHOfI aTTecranuu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUIIIINHBI.

PGKOMGHHyeMaSI mKajaa ajsd OTACIIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS
3aaHusl

CooTBeTcTBHE

Tpa}IMIIMOHHOﬁ OIICHKE

Omnpenenenue OLEHKH

90%+100% «OTIUIHO» OTnnyHOE MOHUMAaHKE TIPEeIMETa, BCECTOPOHHHUE 3HAHUS, OTJIMYHBIE YMEHHS U BJIAJICHUE OMBITOM MPAKTUUYECKON JESITEeTbHOCTH,
HEOOXOIUMBIE PE3YIIBTATH 00yUeHHUs ¢(HOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJIMYECTBOM 0aJUIOB, OIM3KUM K MAKCUMAJILHOMY

70% - 89% «Xoporio» JloctaTouHO NOTHOE TOHUMAaHHUE MPEIMETa, XOPOIIINE 3HAHUS, YMEHHS U OIIBIT IPAKTUYECKON JeSITeNbHOCTH, HEOOXOZIMMBbIE Pe3YJIbTaThI
O6y‘-leHI/Iﬂ C(bOpMI/IpOBaHBI, Ka4yeCTBO HHU OJHOI'O U3 HUX HE OLICHCHO MHUHHUMAJIbHBIM KOJINYECTBOM 63.]'[.]'[03

55% - 69% «Y 10BI.» [TpuemieMoe MOHMMaHUE NPEIMETA, YIOBIETBOPUTEIBHBIE 3HAHNS, YMEHHS U OIBIT IPAKTHYECKON JIeATENbHOCTH, HEOOXOTMMBbIE PE3YIbTAThI

o6yqu1/m C(bOpMI/IpOBaHBI, Ka4€CTBO HEKOTOPLIX U3 HUX OUECHCHO MUHHUMAJIbHBIM KOJIMYECTBOM GasioB

0% - 54%

«HeynoBmu.»

Pe3yJ'IBTaTLI O6y‘-ICHI/I$I HC COOTBETCTBYHOT MUHHUMAJIbHO JOCTATOYHBIM TpeGOBaHHﬂM

IlIxana 1uisi OLEHOYHBIX MEPONIPUSITHHI HK3aMEHa

% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3aJaHNH JK3aMeHa oas Tpanmmom{oﬁ OIICHKE Onpe}:[eﬂeﬂne OHeHKH
90%+100% 18 +20 «OTIUYHO» OTnMyHOE NOHMMAaHME NPEIMETa, BCECTOPOHHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BIIaJICHHE OIBITOM MPAKTUYECKOH NeATeIbHOCTH,
HEeo0XOMMbIe Pe3yNbTaThl 00y4eHHs! ¢(hOPMHUPOBAHBI, HX KAYeCTBO OLICHEHO KOIMYECTBOM 0aJlIoB, OJIM3KUM K MAaKCHMaJIbHOMY

70% - 89% 14+17 «Xopormio» JlocTaTouHO NOTHOE TOHUMAHUE MPEIMETa, XOPOIIIHE 3HAHUSI, YMEHHS 1 OIIBIT IPAKTUYECKON JESTeIbHOCTH, HEOOX OJTUMBIC
pe3yabTaThl 00y4eHust ChOpMUPOBAHbI, KaYeCTBO HH OZHOT'O U3 HUX HE OLCHEHO MUHUMAJILHBIM KOJIMYECTBOM 0aioB

55% - 69% 11+13 «Y TIOBIL.» [MpuemneMoe MOHUMAaHUE MIPEAMETA, YAOBIECTBOPUTEIbHbIE 3HAHHS, YMEHUS U OIBIT IIPAKTUYECKOMN JIESITENIbHOCTH, HEOOXOTUMbIE
[pe3ynbTaThl 00y4eHUs ChOPMUPOBAHEI, KaueCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHHUMAJIEHBIM KOJIMYECTBOM OaJlIoB

0% - 54% 0+10 «HeymoBu.» Pe3yipTaThl 00ydeHHUs HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHoYHbIE MEPONPHSITHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

1. Omnpoc

1. Knnaccudurumpyiite 1 Ha30BUTE MPEACTABICHHBIE HIDKE OPraHUYECKHE COSANHEHHS.




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ
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3. U3 MPEACTaBIICHHBIX HHUXKC COCJTMHECHUH YKa)XXUTE TC€, KOTOPHIC MOT'YT BCTYIIAaTh B pEAKIINUIO aJIbJI0JIbHON KOHJICHCALIMH.
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4. Mepbl 110 OKa3aHHIO MIEPBOI MOMOLLM NIPH MONAIaHUH IEI0Yeil Ha KOXKY.
5. Uem 00BsICHSAETCSI CHIOCOOHOCTH anu(paTHueCKUX HUTPOCOSANHEHUI K TayTOMEPUH?
6. Kakue dhakropsl onpenenstor Beanuuny PKa kapOoHOBBIX KHCIIOT?.

KonTtponsHas pabora

Bomnpocsr:

1. 3anuumTe cxeMy CUHTE3a 4-THAPOKCU-2-TIEHTAaHOHA PEAKIMEeH AJIbI0JIBHOTO IIPUCOCANHEHNUS, YKAXKUTE YCIIOBHS PEaKLMH, IPUBEAUTE
MEXaHH3M.

2. 3anuIure cXeMbl PEeBpalleHHH, T03BONIAIOIINX CHHTE3UPOBATh YKa3aHHOE COSIMHEHNE U3 STIIALeTaTa.

i
H3C_C_CH2_CH2_CH3

3. Ocy1ecTBUTE TIPEBPAIIEHNS M HA30BUTE BEIIECTBA, yIACTBYIOIINE B PEAKLIUIX:




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ

socl, CH;ONa H,0, KOH
CH3CH,CO0H —> A ——»= B —— c+D

t

CH,3NH
3 2 F
4. OCyH_[eCTBI/ITe npeBpali€Husd 1 Ha30BUTE NPOAYKThI peaKHHﬁ:
o)
I ®
Mg CH3-C-CH H,O, H SOCl, CH;ONa
CoHsBr - X4 TR . X, —2 - X3 — X4 —— X5

5. Pacrojioxxwure COCIMHECHMUS B P 10 YBECJINYCHUIO KUCIOTHBIX CBOﬁCTB, OTBECT IIOSICHUTEC:

Cl Cl
| |
Cl Cl Cl Cl

6. OCYHleCTBI/ITe CJICAYIONIICE NNPEBPAIICHUE C OTPAXKEHUEM MEXaHHU3Ma!

0
NaOH
@—c’\’ +  CHaCH,NO, ——'»
H

7. luMeTHNaMUHOTPYNIIAa OPUCHTHPYET B 0- U n- nojnoxeHus. OJHAKO NPU HUTPOBAHMH IMMETHWIIAMHHA B KOHIIEHTPUPOBAHHOIN CEpHOM

KUCIIOTE 00pa3yeTcst MHOrO M-HUTPOJUMETIIIaHWINHA. Kak 00bsACHUTD 310 sBIICHUE?

8. Ilpu neficTBum a30THCTOM KHUCIOTHI HAa aMuH coctaBa CeHisN Beienmics azot u obpasoBacst crupT CeH140 u anken CeHiz, koTopsrii
[OCJIe O30HOJIM3a W O30HHIHONO DACLICIUICHWs Il YKCYCHBIA aiubleru] ¥ METWISTHIKETOH. YCTAHOBUTE CTPYKTYPY HCXOJHOIO
COCZIMHEHHUSI.

9. CpaBHHUTE OCHOBHBIC CBOMCTBA CIJCAYIOLINX COCMHECHUI: METHIaAMUH, N-METHIaMH]| YKCYCHOW KHCIIOThI, aHUITHH, JUMETHIaMHUH.
IpuBenure obocHOBaHKE, IPadUUSCKU MOKAKUTE PACHIPEICICHUE MEKTPOHHON TIOTHOCTH

10. Kakue q1ua3o- 1 a30COCTaBIISIOIINE ObLIH B3STHI AJIsI IO ydeHus Kpacurensi? Hanmummre peakiuio ¢ oTpaXxeHHeM MeXaHH3Ma.

O,N
H3C,
H;C
3amuTa JabopaTopHOit paboThr | Bompocer:

1. Yem onpenensiercss BOSMOKHOCTD 3aMELICHHUS THIPOKCUIIBHOI IPYIIBI Ha OPOM IPH MOTY4EHHUH rajoreHalKaHoB U3 cupToB? Kako
MEXaHHU3M 3TOH peakiun?
2. TloueMy IpH BBIIOJTHEHUH OPraHUYECKOTO CHHTE3a OJIHO M3 PEarupyIOIIUX BEIIECTB 00BIYHO OEpyT B M30BITKE?




OueHo4HbIe MEPONPHATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 3aﬂaﬂﬂﬁ

3. Kak ¢ moMoIIpi0 Ka4eCTBSHHBIX PEaKIlUii MOYXKHO Pa3IMYIUTh [IEPBUYHbIC, BTOPHUIHBIE M TPETHYHBIC CIIMPTHI?

4. Tlepeuncnure n3BeCTHbIE BaM METOIBI, C MOMOIIBIO KOTOPHIX MOYKHO ONPEIETHTh HHIUBUIYAILHOCTD (YUCTOTY) TBEPAOTO
OpraHHYeCcKOro BEIEeCTBa.

5. KakoBa poJib cepHOi KUCIIOTHI B COCTaBE HUTpYroLIeil cMecu?

6. Uro Takoe jenureibHas BOPOHKa? VICX0j1s M3 CBOETO OINBITa, IPUBEIUTE IPUMEPHI HCIIONIBb30BaHUS JAEIUTEIHHON BOPOHKU B
J1a00paTOPHOM MPAKTHKE.

3auer

BOHpOCLI JJI TIOATOTOBKH K 3a4CTYy.

1. 3anmmmre YpaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIIUX CXEME. Hazosure OpPraHNYCCKUC TPOAYKTHI pCaKHHﬁ M0 CHUCTEMAaTHYECKON

HOMEHKIIAType.

HBr HsC—<_)—COONa Br, KMnO, socCl, CH3NH,

C2H5OH > A B — C > D > J >
FeBr;

2. 3anmmure YPaBHCHHUC pEAKIINNU MEXAY 66H3&J’[L)IGFI/I)IOM n n-HI/ITpO6eH3aHBI[eFI/II[OM B YCJIOBUAX HepereCTHOﬁ peakunn KaHHHHHapO,

YKQXHUTE YCIOBUS, IIPUBCAUTE MEXaHU3M PEAKIINN, COCTABLTC Ha3BaHUA OPTaHUYCCKUX IIPOAYKTOB pEaKIINU.

3. 3amummre cXeMbl NPEBPAIICHUH, MO3BOJSIOIIMX CHHTE3UPOBAaTh YKAa3aHHOE COCAMHEHME W3 MAJIOHOBOM KHCIOTBI, Ha30BUTE BCE
HPOMEKYTOYHBIC MPOAYKTHIL. Y KaXKUTE aCHMMETPUUYECKHI aTOM yriepo/a B MOJIEKyJe IPOAYKTa, IPEACTAaBbTE CTPYKTYPbl SHAHTHOMEPOB B
BuJe npoekuuii Gumepa.

2-MeTunOyTaHANOBAasI KUCIIOTa
4. 3anuIuTe cxeMy CHHTe3a 2-MeTHI-3-QpeHrI0yT-2-eHa, UCXO/sI N3 H30MPOMUIIOBOI0 CIHUPTA U aneTo(eHOHa.

5. Pacnonoxure COeAMHEHUS B s/ 11O YBEIMYCHHUIO PEAKLMOHHOM CIOCOOHOCTH B PEAKLMAX HYKJIEO(QUIBLHOTO IIPUCOSANHEHUS], OTBET

MOSICHUTE Ha OCHOBE JIEKTPOHHBIX 3 dekToB 3amectureseil. C OqHUM U3 COSTUHEHHI MPUBEIUTE MPUMEDP PACCMaTPUBAEMOM PEaKIIUH.

O,N
0 0 0 0 o
/7 /7 /7 /7 /7
1) OZNO—C\ 2) ¢ 3 H3CO@C\ 4) H3C@C\ 5) @—c\
H H H H H

6. BeiOepuTe a30COCTaBIISIOIIYIO M COOTBETCTBYIOLIMIT aMUH, U3 KOTOPBIX MOXXHO CHHTE3UPOBATh YKa3aHHBIH a30KpacHTElb. SalHIINTe

CXEeMy CHHTE3a, YKQXKUTE YCTIOBHS PEaKIuil.




OueHo4HbIe MEPONPHATHS

Hpumepm THIIOBBIX KOHTPOJIBHBIX 3211121Hl/lﬁ

XpU30HH PE30PLUHOBBII

Qo na'

ga
NQ*N ey

HO OH

5. MeTtoaunueckue ykazaHus 1o npoueaype oeHMBaHUS

OueHOYHbIE MeponpuaTHd

Hpouenypa NMPOBEICHUA OLICHOYHOI'0O MEPONIPUATHA W He00X0IMMble MeTOANYECKHe YKasaHusd

1. Ompoc INepen HauanoM 3aHATHSA 00Y4arOIIMMCS BBIIAIOTCS BOIPOCHI 110 TEME 3aHATHS (TEMbl BCEX 3aHATHI NPECTaBICHbI B PEHTHHT -JIUCTE,
KOTOpBbIH pa3MeIleH Ha IEPCOHATIBHOM caiiTe Ipernojasareist). Boinonnenne 3ananus paccuuTaHo Ha 5-7 MuH. [IpoBepka NpaBUIBHOCTH
BBITIOJIHCHUS 38JAHUS OCYIIECTBIISCTCS Ha TEKYIIEM 3aHATHH.

2. KOHTpO NbHAS pa60Ta BaHk 3aganuii Uit KOHTPOJIBHBIX PabOT BKITIOYAET B ce0sl 3a1aHus, U3 KOTOPBIX (QOPMHUPYIOTCS AECATh BAPHUAHTOB KOHTPOJIHHON PabOTEI.
KoHTposbHas paboTa BbIIONHSETCS TMCbMEHHO. banbHas olleHKa IPUBOJMTCS B PEHTHHI -JIMCTE.

3. 3ammura J'Ia60paTOpHOI71 pa6OTBI Jlist 3a1MThI 1a00PaTOPHOI PaboThl PECTABIISIETCS OTYET, BBIIOIHEHHBIH 10 ycTaHoBIeHHOH (hopme. [IpenogaBaTens nposepsieT
IIPaBHILHOCTh O)OPMIICHHUSI OTUYETA H 3a]a€T BOIPOCHI, CBSI3aHHBIC C BBINOJIHEHUEM KOHKPETHOH J1a00paTOpHOI paboThl.

4. 3ayer 3ayer siBisieTcst popMoil UTOrOBO# aTTECTAlMK O JUCLUILIMHE B COOTBETCTBHHU C YTBEPIKASHHBIM yueOHbIM muiaHoM 1o OOII. 3auer

MpeAHa3Ha4YeH sl IPOBEPKHU IOCTHKEHHS YCTAHOBICHHBIX Pe3yJIbTaTOB 00YUSHHUs B COOTBETCTBUH C paboyeil mporpaMMoin TUCHHUILTHHBIL.
3auer NpoBOAUTCS B TECTOBOM (hOpME BO BPEMSI CECCHH M BKJIFOYAET OTBETHI HA 6 TECTOBBIX 3aJaHHI.




