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1. Poab gucuuminHbl «Yray0JeHHbIH KypC OPpraHn4ecKoil XuMum» B (pOpMHUPOBAHNUM KOMIIETEHIM I BBIYCKHUKA:

Jj1eMeHT 06Pa30BaATEILHOI Kon CocTaJjsomme pe3yIbTATOB 0CBOCHHUS (1eCKPHUNTOPbI KOMIIETeH U )
NporpaMmbl (IMCUMIJINHA, Cemectp KOMITeTeHIIUH HaunmeHoBaHHe KOMIIETEHIIHH Hanvenosanme
npaktuka, F'HA) Kog
CrocoOHOCTh MIaHUPOBATH U JIK(Y)- Brnaneer MeTonamMu 1miiaHUpPOBaHUS CUHTE3a OPIraHUYECKOTO COEAMHEHUS C
HPOBOJUTH XUMHYECKHE 1.B2 HCIIOJIE30BaHIEM COBPEMEHHBIX HH()OPMAIIHOHHBIX HICTOYHUKOB
9KCIICPUMEHTBI, TIPOBOUTH ATIK(Y)- | YmeeT 060CHOBBIBATH BEIOOP METOa CHHTE3a OPTaHNYECKOTO BEIIECTBA, IPOBOIUTH
00paboTKy pe3ysIbTaToB 1.Y2 pacdeT XMMHYECKOH peakluu
SKCTIEpUMEHTA, OLICHUBATh
HOTPELIHOCTH, IPUMEHSATh
METO/Ibl MATEMaTHIECKOT0
MOZENUPOBAHNUS U aHAIH3a IPH
YFﬂyﬁﬂeHHbluﬁ Kypc 4 JUTK(Y)-1 UCCIIEJ0BaHUU XUMHMKO-
OpraHHYecKoii XuMuu TEXHOJIOTHIECKHX IPOIIECCOB.
CriocoGeH MpOBOUTH JIK(Y)- 3HaeT PU3UKO-XUMHUYCCKUE CBONCTBA OCHOBHBIX KIACCOB OPIaHUYECKUX BEIIIECTB,
CTaHJIaPTHBIC UCTIBITAHUS 1.32 METO/Ibl UX CUHTE3a, MEXaHU3MbI KJIOUEBbIX peaKiuil
MaTepUalIoB U U3JIENNH,
HPOBOJUTH (PU3HUECKHE U
XUMHYECKHE 3KCIEPHMEHTEI,
MPOBOJUTH 00pAOOTKY M aHAIIN3
pesymnbraTos.t
2. IMoka3zaTeau U MeTOALI OLICHUBAHUSA
Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE Koa xonTposmpyemoii HaumeHoBaHue pa3jena MeToab! OLeHNBAHUS
Kon HaumeHoBaHue KOMIIeTeHI N (MM ee JHCHUILIMHBI (O11eHOYHBIE MePONIPHSATHS)
4aCTH)
Bnaners 3HaHHAME 0 KJIacCU(UKALUKM 1 HOMEHKIIATYPE, METOAaX Pa3zgenni 1, 2,3 Omnpoc, KorrponpHas padoTta
P/I-1 CHHTE3a U XUMHUYECKUX CBOMCTBAX OCHOBHBIX KJIACCOB OPraHMYECKHUX ANK(Y)-1
COEJTMHEHHUH.
[IpuMeHATh 3HaHUS O METOAAX CUHTE3a U XUMUUYECKUX CBOMCTBAX Pazgeant 1,2, 3 Omnpoc, KoarponbsHas pabora, 3amuTa
P12 OPTaHIMYECKHX COCAMHEHMH /T PENICHNA NPAKTHIECKHX 3a/1ad, 1IpH JUTK(Y)-1 71a6opaTOpPHOH PaGOTHI
NPOBECACHUU XUMHUYCCKUX PCAKIIUU, OYUCTKU U H}leHTl/Id)I/IKaLII/Il/I
OpPraHn4YCCKuX BEUICCTB.
PJI-3 IIpoBoaNTH HEOOXOMMBIE pAacUeThl, BEIOMpaTh 000PyI0BaHUE U JIIK(Y)-1 Pazgenst 1, 3 Omnpoc, 3amura 1a60paTopHO pabOTHI
MPOBOJNUTH COOPKY YCTAHOBKH JUISl CHHTE3A.
PJ1-4 BrimonHaTe 00paboTKy U aHANIN3 MOTYYSHHBIX SKCIIEPUMEHTAIBHBIX ANK(Y)-1 Paznenni 2, 3 Ompoc, 3ammTa 71a60paTopHO pabOTHI

1 o
Ona O0MN XMMMUYECKUIA MHKUHUPUHT




JAHHBIX, COCTABJIATH OTUET O IMPOBEACHHOM DKCIIEPHUMCEHTE.

3. IIkaja oueHuBaHUSA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyYEHHsS B YHUBEPCUTETE PErVIAMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AKTOM —
«Cucrema OIIEHUBaHUS Pe3yabTaTOB 00ydeHUs: B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuteTe (Cuctema oleHHBaHUs)» (B ACUCTBYIOLIEH pelaklum).
Hcnonb3yercst OamibHO-PEUTHHIOBasl CUCTEMa OLIGHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHka (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue aucumiuindH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHWE, MPAKTHKH) OMPEACTSETCS CYyMMOW OayioB IO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBas peUTHHIoBast olieHKa - MakcuMyM 100 6aioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBbHBIX 0anIoB 3a OLCHOYHBIC MCPOIPHUATUSA TCKYLICITO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTanuu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKE

OnpenesieHue OLEHKH

90%+100% «OTIUIHO» OTyIn4HOE MOHMMAaHKE MPEMETa, BCeCTOPOHHNE 3HAHUS, OTIIMYHBIE YMECHHUS U BJIaICHUE OMBITOM NPaKTHYECKON AeATENbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE TOHMMAaHUE NPeIMETa, XOPOIIUE 3HAHMUS, YMEHHS M OTIBIT IPAKTUUECKOMN eI TeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00yd4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaIIOB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YOBICTBOPHTEIbHBIC 3HAHUS, YMEHHS H OMBIT IPAKTHYSCKOMN e TeTbHOCTH, HEOOXOAUMBIE PE3yJIbTAThI

00yd4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aljIoB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

IIIxana 111 OEHOYHBIX MEPONIPUATHI DK3aMEHa

% BbINOJIHEHHSI JKk3aMeH, CooTBercTBHE
3a/1aHMii IK3aMeHa 0ann TPaJULHOHHO OLlCHKe Onpeneaenne onenicu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHNUS, OTIIMYHBIE YMEHUS U BIaJ€HUE ONBITOM MPAKTHYECKON AEATENEHOCTH,
HEO0XOIUMBIC Pe3yIbTaThl 00yUeHUsI ChOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJUYECTBOM 0aJIIOB, OJIM3KUM K MAKCHMAIBHOMY

70% - 89% 1417 «Xopoio» JlocTaTovHO MOJTHOE MMOHMMAHUE MPEMETa, XOPOIIHE 3HAHHSI, YMEHUS U OIBIT IPAKTUICCKON e TeIbHOCTH, HEOOXO0IUMBIE
pe3ynbTaThl 00y4YeHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHEHO MHHUMAIBHBIM KOJIMYECTBOM 0AJLIOB

55% - 69% 11+13 «Y 10BIL.» [MpuemiieMoe MOHUMAaHKE MPEAMETA, YIOBIETBOPUTEIHHBIE 3HAHUS, YMEHHUS U OIBIT IPAKTHIECKON AEITETLHOCTH, HEOOXOIUMBIE
[pe3ynbTaThl 00y4YeHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAJIHHBIM KOJIMYECTBOM OaJJIOB

0% - 54% 0+10 «Heynosiu.» PesynbpTarhl 00ydeHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aaHUI




O1ueHoYHbIe MeponpusTus

HpnMepu THINOBBIX KOHTPOJbHBIX 3agaHui

Ompoc

1. Kimaccudunupyiite 1 Ha30BUTE MPEICTABICHHBIE HIKE OPTraHMYECKUE COSTHHEHUSL.

COOH

| 0 S\H/ OH
N— COOH
(a) (6) (8) (r)

(m)

2. Pacnonoxxurte B PAA IO YBEJIMYECHUIO OCHOBHOCTH IIPEACTABIICHHBIC HUXKE COCIUHCHUS.

NH
\N/\/\ /\N/\/ ‘/\/\NHz 2
I H
4

1 2 3

OTBeT HEOOXOAMMO 000CHOBATE

3. U3 NpEACTABJICHHBIX HHUXKE COC}:[I/IHGHHﬁ YKQXHUTE T€, KOTOPLIC MOT'YT BCTYIIaTh B PEAKIIUIO aJ'ILZ[OJTLHOﬁ KOHJCHCAalUU.

Q o)
OH
)m NN \HJ\/\/\/\/

1 2 3 4 5
4. Mepsl 110 OKa3aHMIO TIEPBOH TOMOIIY ITPH NOTaJaHUH IIeNoYeld Ha KOXKY.
5. Yem o0BsACHIETCS CITOCOOHOCTD ATM(aTHIECKUX HUTPOCOSTUHEHUI K TAYTOMEPHHU ?
6. Kakne ¢daxtops! onpenenstor BennunHy PKa kapOOHOBBIX KUCIIOT?.

KonTponbhas padora

Bonpocsr:

1. 3anmumTe cxemy cuHTe3a 4-THAPOKCH-2-TICHTAHOHA PeaKiei albI0IbHOTO IPUCOSTMHEHHUS, YKAKUTE YCIOBHS PEaKIUY, IPUBEIUTE
MCXaHH3M.

2. 3anuumTe CXeMbl IPEBPallleHN , TTO3BOJIAIOIINX CHHTE3UPOBATh YKa3aHHOE COSANHEHHE U3 ITUIIALleTaTa.

i
H3C_C_CH2_CH2_CH3

3. OCyIIIeCTBI/ITe OpeBpalICHUs U HA30BUTE BEUICCTBA, YHACTBYIOIIHE B PEAKIINUAX!
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SOC|2 CH3ONa Hzo, KOH
— =

CH;CH,COOH—— A —— B . c+D
t
CH3NH, £
4. OcyH_[eCTBI/ITe IpeBpalIiCHUs U HA30BUTE MMPOAYKTEL peaKHHﬁ:
i @
CH3-C-CH H,0, H SOCl, CH5;ONa
C,HsBr X, 3 2 X, 2 - Xs - X, —— X5

5. Pacnonosxure COCIUHCHUSA B P/ IO YBEJINYCHUIO KUCITOTHBIX CBOI‘/'ICTB, OTBECT IIOSICHHUTC:

Cl cl
| |

1) CH3—OH 2) CH;—CH—OH  3) CH;—C—OH 4) CH,;—CH,=OH  6) CH—CH,~OH
Cl Cl cl cl

6. OcyH.leCTBI/ITe CJIEAYIOLICE MPEBPAIICHUE C OTPAKECHHUEM MEXaHU3Ma:

0
NaOH
Qcﬁ’ + CHyCH,NO, —"»
H

7. JlnMeTmiaMUHOTpYIIIa OPHEHTHPYET B 0- U n- mojokeHus. OHaKO MpH HUTPOBAHHM JUMETHIAMHHA B KOHIIEHTPHPOBAHHONW CEpHOM

KHCJIOTE 00pa3yeTcss MHOTO M-HUTPOANMETIIaHIIHHA. Kak 00bICHUTE 3TO siBiIeHUE?

8. Ilpu nmeiicTBuM a30TUCTOM KUCIOTH Ha amuH coctaBa CgHisN Beiaenuics a3ot u odpaszosaincs cniupt CegH4,O u anken CgH1o, KOTOPBIA
MOCIIe 030HOJIM3a M O30HUAHOTO PACIICIUICHHS al YKCYCHBIH AIbJETH] W METHJIATHIKETOH. YCTaHOBHTE CTPYKTYPY HCXOIHOTO
COE/IMHEHHSI.

9. CpaBHUTE OCHOBHBIE CBOWCTBA CIEAYIOIINX COSTUHECHUH: METHIaMUH, N-MeTHIaMUl YKCYCHOM KUCIIOTHI, aHWIINH, JUMETHIIAMHUH.
[Ipusenute 060cHOBaHNE, rPa)UICCKH MOKAKHUTE PACTIPEICIICHUE SIEKTPOHHOM MIOTHOCTH

10. Kakune aua30- 1 a30COCTABISIONINE OBUIH B3STHI LIS MOJMyYeHUs KpacuTensi? Hamummre peakuuio ¢ oTpaXKeHHeM MeXaHH3Ma.

O,N
H3C,
HsC
3amura 1abopaTopHoii paboTh | Bompocer:

1. Uem ompenensieTcss BO3MOKHOCTh 3aMEUICHUS THIPOKCHIBHOM IPYIIIBEI Ha OpOM ITpH MOIyYSHNUH TaIOTeHANKaHOB U3 ciiupToB? Kakos
MEXaHU3M ITOH peakiuu?
2. IToyeMy mpH BBINOJHEHUH OPTaHUYECKOTO CHHTE3a OJTHO U3 PearnpyoIInX BeUIeCTB 00bIMHO OepyT B H30bITKe?
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3. Kak ¢ moMoIplo KauecTBEHHBIX PeaKLHi MOXKHO Pa3INYHUTh IIEPBUYHbIC, BTOPUYHBIC U TPETHYHBIE CITUPTHI?

4. Ilepeunciure U3BeCTHBIE BaM MeTOIBI, C TOMOIIBIO KOTOPEIX MOYKHO OIPENETUTh HHINBUIYIBHOCTS (UCTOTY) TBEPAOTO
OPTaHWYECKOTO BEUIEeCTBA.

5. KakoBa poib cepHOI KHCIIOTHI B COCTaBe HUTPYIOIEH cMecH?

6. Uto Takoe nenmurenbHas BOpoHKa? VIcXoas 3 CBOETO ONbBITa, IPUBEANTE IPUMEPHI NCTIOIb30BAHMS IEIUTENFHOH BOPOHKA B
11a00paTOpHON MPAKTHUKE.

3aueT

BOHpOCH JJIg ITIOATOTOBKH K 3a4€TY.

1. 3anummre ypaBHEHHUs peakIMi, COOTBETCTBYIOIIMX cxeMme. Ha3oBUTe opraHmueckue MPOLYKTHI PEakIMi MO CHCTeMaTHYeCKOi

HOMEHKJIaType.

HBr HsC—_)~COONa Br, KMnOy, SocCl, CH3NH,
C,HsOH —= A -B —>=C > D - J -
FeBrs

2. 3anummTe ypaBHEHHE PEaKIUHU MEXIy OCH3alIbAETHIOM U n-HUTPOOEH3aIbJETHAOM B YCIOBHUSIX HepeKpecTHOH peakuun Kanuuimapo,

YKaXUTE yCIIOBUA, TPUBECAUTE MEXaHU3M PEAKIIMHU, COCTABLTC HAa3BaAHUS OPraHUYCCKUX MPOAYKTOB pCaKIUU.

3. 3amumuTe CXeMBl NpEeBpaIleHHUH, MO3BOJSIOMINX CHHTE3UPOBATh YKa3aHHOE COCOMHEHHE W3 MAIOHOBOM KHCIIOTHI, Ha30BHTE BCE
MPOMEKYTOUYHBIE MPOTYKTHI. Y KAKUTE ACHMMETPUUYECKUIA aTOM YyIyIepojia B MOJIEKYJIe IPOAYKTA, IIPEICTaBbTE CTPYKTYPhl SHAHTHOMEPOB B
BH/JIE poekiuii duiepa.

2-MeTHIOyTaHIMOBAs KHCIIOTa
4. 3amumuTe cXxeMy CHHTe3a 2-MeTHII-3-(QeHuI0yT-2-eHa, UCXOs U3 H30MPOITHIOBOrO CIUPTa U areTodeHoHa.

5. Pacnonoxure COCAUHECHUS B pA 11O YBEJIMYCHUIO peaKHHOHHOﬁ CITIOCOOHOCTH B peaKkuuax HyKJ'leOd)I/IJ'II:HOFO NpUCOCANHEHMSA, OTBET

MOSICHUTE HA OCHOBE JJICKTPOHHBIX 3P PekToB 3aMecTuTeneh. C OHUM U3 COSTUHEHHUI MPUBEINTE IPUMEP paCCMaTPUBAEMOM PEaKIInH.

O,N
o) o] o] 0 0
7 /y /y / /
1) OZNO—C\ 2) c 9 H3CO@C\ 4) mc—@—c\ 5) @—c\
H H H H H

6. BribeprTe a30COCTABISIONIYIO U COOTBETCTBYIOLINI aMHH, U3 KOTOPBIX MOJKHO CHHTE3MPOBATh YKa3aHHbBIH a30KpacHTellb. 3alHIINTe

CXEMY CHHTEe3a, YKaXHUTE YCIOBUS PEaKIHH.
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XpHU30MH PE30PLIMHOBBIN

Ao na'

ISA
ST

- e

HO OH

5. MeTtoanuyeckue YKa3aHu4 110 nmpoueaype ouCcHuBaHusA
OueHoyHbIe MeponpusaTHus Hpoueuypa NMPOBEICHUSA OLICHOYHOI'0O MEPONIPUATHA U Heo0X0MMble METOANYECKHE YKazaHusi

1. Ompoc Ilepen Hauanom 3aHATHS 00yYarOIIMMCS BBIAAKOTCS BOIPOCHI IO TEME 3aHATHS (TEMbI BCEX 3aHATHI IIPEICTaBICHE] B PEHTHHI -1IHCTE,
KOTOpBI Pa3MEILEH Ha EPCOHATLHOM caiiTe nmpernoaasaress). BrimonHenye 3ajaHus paccuuTaHo Ha 5-7 MuH. IIpoBepka NpaBUILHOCTH
BBINOJIHEHHS 33/laHUsl OCYLIECTBIISETCS HA TEKYILEM 3aHSTHU.

2. KonrposnbHast pabora bank 3aaHuit 1711 KOHTPOJIEHBIX PA0OT BKJIIOUAET B ce0s 3a1aHus, U3 KOTOPBIX (JOPMUPYIOTCS JECATh BAPHAHTOB KOHTPOJILHON PabOThI.
KonTponbHasi paboTa BBIIOIHAETCSl NMChbMEHHO. banbHas olleHKa IPUBOAUTCS B PEHTHHI-TUCTE.

3. amura J'Ia60paTOpHOI71 pa60TBI Jlns 3amuTel 1a60paTopHOM paboThI MPECTABIAETCS OTYET, BBIOIHEHHBIN 110 ycTaHOBiIeHHOH Gopme. IIpenogasaress nposepsieT
HpaBUIILHOCTE O(OPMIIEHHS] OTYETA U 33Ja€T BOIPOCHL, CBA3aHHBIE C BBIIOJHEHHEM KOHKPETHOMN 1a00paTopHOi paboThL.

4. 3ayer 3auer siBsgeTcs popMoil HTOTOBOM aTTECTAIMH MO JUCIHUILIMHE B COOTBETCTBUH C YTBEpKAE€HHBIM yueOHbIM m1aHoM 1o OOII. 3auer

npeaHasHa4uYCH 1J1d MPOBEPKU JOCTUKCHUS YCTaAHOBJIICHHBIX PE3YJILTATOB 06yqum{ B COOTBETCTBHUU C pa6oqeﬁ HpOFpaMMOﬁ JUCIHUITIINHBI.
3ayer IPOBOJUTCH B TECTOBOM (bopMe BO BpEMs CECCUU U BKJIIFOYACT OTBETHI HA 6 TECTOBBIX 3aZ[aHHﬁ.




