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1 HOACHUTEJIBHAS 3AIIMCKA

1.1 Heap u 3a7a4u JMCHUIIMHBI: 00yYeHHUE CTYJICHTOB OCHOBaM PETPOCHHTETUYECKOTO aHaIn3a
IEJIEBBIX MOJIEKYJI, IUIAHUPOBAHMIO, PA3paObOTKE U OCYILECTBICHHIO CUHTE3a OPraHMYECKUX COSAMHEHUH.

1.2. Mectro nucuumiaunbl B cTpykrype OOIL: Juciuninuaa «OpraHuyecKuil CUHTE3» OTHOCHUTCS
K JUCUUIUIMHAM 00s3aTeNbHON YacTu oO0menpodeccuoHanbHoro Moayns «Xumus» Omoka b1.0.04
(51.0.04.13). JIns ocBoeHUs AUCHHUILIMHBI «OPraHMYECKHi CHHTE3» CTYAEHTHI HCIIONB3YIOT 3HAHUS,
yYMEHUS1, HaBbIKH, C(HOPMUPOBAHHBIE 32 BpeMs 00yueHHs Ha MIIQAIINX KypcaX YHUBEPCUTETA.

Hucuumnuna «OpraHudeckuil CUHTE3» TECHO CBfA3aHa C APYTMMU JUCHUIUIMHAMHU: OOIIeH U
HEOPTraHMYECKOW XWUMHUEH, OpraHu4YecKod xumueH, ¢usndeckoil xumueit. IlpemomaBanue 3THX
JUCHUIUIMH JIOJDKHO 0a3upoBaThCcsl Ha 3HAHUU 3aKOHOB XUMHUM M 3aKOHOMEPHOCTEM MPOTEKaHUSA
XUMUYECKUX PEAKLIUN.

1.3 JucuunjuHa HanpaBJjieHa Ha ¢popMupoBanue ciaenywmux komnerenuuii: OITK-1, OITK-2;
[TK-1, TTK-2, TIK-4:

- OIIK-1. CpoocobeH aHaIM3UpPOBaTh U HHTEPIPETUPOBATH PE3YJNbTAaThl XUMHYECKHX
HKCIIEPUMEHTOB, HAOIIOCHUI U U3MEPEHHH, HHANKATOPAMM JOCTIKEHHUSI KOTOPOM SBIISETCS:

e OIIK-1.1 Cucremarusupyer M aHaJU3UPYET pe3yJbTaTbl XUMHYECKUX 3SKCIEPUMEHTOB,
HaOII0IeHUH, U3MEPEHHUH, a TAK)Ke PEe3yJIbTaThl PACYETOB CBOICTB BEILIECTB U MaTEPUATIOB.

e OIIK-1.2 [Ipeanaraetr UHTENPETALUIO PE3YIBTATOB COOCTBEHHBIX YKCIIEPUMEHTOB U PacueTHO-
TEOPETUYECKUX PabOT C HCIHOJB30BAHUEM TEOPETHUUECKUX OCHOB TPAJAMIIMOHHBIX M HOBBIX DPa3/EeJioB
XUMUHU.

e OIIK-1.3 ®opmynupyeT 3aKIIOYEHHS U BBIBOJABI 10 pe3yjbTaTaM aHalM3a JUTEPATypPHBIX
JTAHHBIX, COOCTBEHHBIX JKCIEPUMEHTAJBHBIX M  PacCUYCTHO-TEOPETUYECKHX padOT XUUYECKPOH
HaIpaBJIEHHOCTH.

- OIIK-2. Cnoco0eH TpOBOIUTH C COOJIOJCHHEM HOPM TEXHUKH OE30MaCHOCTH XWMHYECKUH
JKCIIEPUMEHT, BKJIKOYas CUHTE3, aHAJINW3, U3Y4YEHHUE CTPYKTYpbl M CBOWMCTB BEIIECTB M MaTEpUAlOB,
HCCIIEIOBaHKE MPOLIECCOB C UX YYAaCTHEM, HHAMKATOPAMM JIOCTH)KEHUS KOTOPOU SIBIISETCS:

e OIIK-2.1 PabotaeT ¢ XHWMHUYECKUMHU BELIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKU
0€30MacHOCTH.

e OIIK-2.2 CunHte3upyeT BelleCTBA M MaTepuabl PAa3sHOW NPHUPOIBI C HCIIOJIB30BAHHEM
HUMEIOLIUXCS METOIUK.

e OIIK-2.3 IIpoBoaMT cTaHIApTHBIE ONEpPALUU Ul ONPEIEICHUS XUMHUYECKOro U (ha3oBOro
COCTaBa BEUIECTB U MAaTEPHUAIIOB HA X OCHOBE.

e OIIK-2.4 Hccnemyer cBOWCTBAa BELIECTB M MaTEpUAIOB C HCIIOJIB30BAHUEM CEPHUITHOTO
Hay4YHOTO 00OpYyAOBaHMUS.

— IIK-1. Bnageer cucremoil ¢QyHIaMeHTaIbHBIX XHMHUYECKUX IOHATUH U  3aKOHOB,
HHIMKATOPAMHU JJOCTUXEHUS KOTOPOH SIBIISIETCS:

e [IK-1.1. [ToHnMaeT OCHOBHBIE NPHHIUIBI, 3aKOHBI, METOJOJIOTHI) H3y4aeMbIX XHMHUYECKHX
JTUCIUIUINH, TEOPETUYECKUE OCHOBBI (PU3HUECKUX U (PU3UKO-XUMUYECKUX METOJI0B UCCIIEAOBAHMUS.

e [IK-1.2. Vcnons3yer pyHAaMeHTaIbHbIE XMMHUYECKHE MOHSTHUS B CBOEH MpodeccHoHaIbHON
JESTEIbHOCTH

e JIK-1.3. MUuTepnperupyeT TMoOJIydeHHBIE pe3yJibTaThl, HWCHOJB3ysT Oa30Bble IOHATHSA
XUMHYECKUX JUCUUTUINH

— IIK-2. CnocoGeH BbIOMpATh U UCMOIb30BATh TEXHUYECKUE CPEICTBA U METOJIbI UCIIBITAHUH 115
pEIIeHNs UCCIIeIOBaTeNbCKUX 3a/1a4 XUMUYECKON HANPaBJIIEHHOCTH, TOCTABJIEHHBIX CIEIMATUCTOM OoJiee
BBICOKOM KBaJTM(UKAIIMH, HHAUKATOPAMM JIOCTHKECHHUS KOTOPOIl SABIsSETCA:

o [IK-2.1. [InanupyeT OTAeNbHbIE CTAIUHN UCCIEA0BaHUs IPU Hanuuuu ooriero miaana HUP

e [IK-2.2. 'OTOBUT 371€MEHTHI TOKYMEHTALIUHU, IPOEKTHI IUIAHOB M IIPOTPaMM OTEIbHBIX ATAIOB
HUP

- [IK-2.3. BeiOupaer TeXHHUUYECKUE CPEICTBA U METOJbI UCIIBITAHUN (M3 HAOOpa MMEIOIIUXCS) IS

peleHus nocTaBieHHbIX 3aaa4 HAP



— IIK-4. CrnocoOeH pemiaTh TEXHOJOTUYECKHE 3a/Jaud, IIOCTaBJIEHHBIC CIICIHAIMCTOM Oosee
BBICOKOU KBaJIM(DUKAIMH, U BEIOUPATh TEXHUYECKHUE CPEICTBA U METOJIbI MX UCIBITAHUN, HHANKATOPAMH
JOCTUKEHHS KOTOPOH SIBIISIETCSA:

[1K-4.1. TIpoBOAMT MOKCK M CHCTEMAaTH3alMI0 HH()OPMAIMH JIJIs1 BBIOOpA ONTUMAIIBHBIX METO/IOB U
METOJIMK CHHTE3a U XapakTepu3aluu (GyHKIHOHAILHOTO MaTepuaiia (BellecTsa).

[1K-4.2. OcymecTtBisieT NoA00p BEIIECTB M BHIOOp ONTUMAalNbHBIX YCIOBHH JJIsi CHHTE3a
(hyHKIIMOHAILHOTO MaTepHuaa (BemecTBa).

[1K-4.3. IIpoBOoIuT XapakTepHU3alUI0 MOJYYCHHOTO (PYHKIMOHAIBHOTO MaTepuana (BElIecTBa)
(U3UKO-XMMUYECKUMH METOJIaMU C UCIIOJIb30BAHUEM TUIIOBOT'O HAyYHOT'O 000PYI0BaHMUSI.

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00yueHHUsi. B pe3ynbpTare M3y4eHUs AUCIUILTUHBI
CTYJEHT JIOJIXKEH:

— 3HaTh:

® TEOPETHYECKUE OCHOBBI 0a30BBIX XMMUYECKHUX JUCIHILINH;

® CTaHJAPTHBIE METOJbI TONYYCHUS, HICHTH(PHUKALUKN W WCCICJAOBAHHS CBOMCTB BEIIECTB H
MaTepuasoB, MpaBuiia 00paboTku U opopmileHus pe3yabTaToB paboThl, HOpMBI Th;

® CTaHJApTHBIE ONEPAIUH IO MPeIaraéMbIM METOIUKAM;

® OCHOBHBIC MTpaBHWJIa Bia/ieHUs1 0A30BBIMU HABBIKAMH HCIIOJIb30BAHUS COBPEMEHHOM ammaparypbl
IIPU IPOBE/ICHUH HAyYHBIX UCCIICIOBAHUI;

® OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH.

- YMerh:

e pelaTh TUMOBbIE YU€OHBIE 33/Ia4H 110 OCHOBHBIM (0a30BbIM) XUMUYECKUM JTUCLHUTUIHHAM;

® BBLINOJHATH CTaHAAPTHBIC NEHCTBUS (KiIaccU(UKallMs BEIIECTB, COCTABICHHUE CXEM IPOIIECCOB,
CHUCTeMaTH3alus JaHHBIX M T.I.) C Y4YeTOM OCHOBHBIX MOHATHH M OOHIMX 3aKOHOMEpPHOCTEH,
(bopMyIHUpyeMbIX B paMKax 0a30BbIX XMMHUYECKUX JUCIUIUINH;

® TIPOBOAUTH MPOCTHIE XUMHUECKUE OTBITHI MO MPEATIaraéMbIM METOANKAM;

e BHIOMpATh METO/BI IUArHOCTUKU BEUIECTB U MAaTEPHUAJIOB, IPOBOJAUTH CTaHAAPTHBIC U3MEPEHHUS;

® TPUMEHATH CTAaHAAPTHOE MPOrpaMMHOE OOecredeHre Py MPOBEACHUN HAYYHBIX HCCIEI0BaHUIT;

® TPUMEHATH TONyYeHHbIE 3HAHWUA JUIA aHaIM3a OCHOBHBIX 3a7ay, TUINHYHBIX JIJIS
€CTECTBEHHOHAYYHBIX JTUCIUIUINH;

® UCTONB30BaTh TEOPETHYECKHE 3HAHUS N OOBACHEHUS  PEe3yNbTaTOB  XMMHUYECKUX
IKCIIEPUMEHTOB;

® OCYIIECTBIATh BBIOOpP MeToAa JUis OOpaOOTKM HaHHBIX B COOTBETCTBHM C IIOCTaBJICHHOM
3a/lavyeii, aHAIU3UPOBATh PE3YIbTATHI PACYETOB U OOOCHOBBIBATH IMOTYYCHHBIE BBIBOIBL;

® TPUMEHATH METOJbl MAaTeMaTUYECKOTO aHalu3a W MOJETUPOBaHUS B MpodeccHOHAIbHON
JeSITeTbHOCTH.

— Buaaers:

e HaBBIKaMH pabOTHI ¢ yUeOHOI TUTEPaTypOil M0 OCHOBHBIM XUMHUYECKUM JTUCITUILTIHAM;

e 0a30BBIMH HaBBIKAMH TMPOBEACHUS XHUMHUYECKOTO OKCIEpUMEHTa H OQOPMIICHHUS €ro
pe3yIbTaToB;

¢ HaBBIKAMH IUITAHUPOBAHUS, AHATTU3A;

e 0a30BBIMH HaBHIKAMH HCIIOJIb30BaHUS COBPEMEHHOW ammaparypbl TPW MPOBEACHUU HAyYHBIX
WCCIIETIOBaHM 110 aHATMTUIECKON XHMHH;

® TpUEeMaMH PElICHUS] OCHOBHBIX 3a7a4, THITMYHBIX JJIs1 €CTECTBEHHOHAYYHBIX JTUCIHUIUINH,

® METO0JIaMH TEOPETUYECKOTIO U SKCIIEPUMEHTAIBHOTO UCCIEeIOBAHNUS;

® HaBBIKAMH TPUMEHEHHUS COBPEMEHHOTO MAaTeMaTU4YeCKOT0 HWHCTPYMEHTApHsl HJsl PelieHUs
XAMAYECKHX 3a/1a4.

1.5 O6masi Tpy10eMKOCTh AUCHMIIMHBI «OpraHuvecKuil CHHTE3» COCTABISET 4 3a4ETHBIX €IUHUIIBI
(manee — 3E) (144 gaca).

[IporpamMma mpemycMaTpuBaeT HM3ydeHHE Marepualia Ha JICKIUSAX W JIa0OpaTOPHBIX 3aHATHSX.
[IpenycmoTpeHna camocTosITeNIbHas paboTa CTYJEHTOB MO TemaM U pazaenam. [IpoBepka 3HaHUM
OCYIIECTBISIETCS (PPOHTAIBHO, HHIUBUIYATBHO.



Jucuunnmza «OpraHu4eckrii CUHTE3» HU3y4aeTCsi B TEUEHHE 7 CEMECTpa W 3aBeplIaeTcs claadyei
sKk3aMeHa. O0s13aTeTbHBIM YCIOBHEM JIOMTyCKa CTYICHTA K 3a4eTy SBJISIETCS BHIIIOJHEHUE UM MPAKTHKYMa,
IIPEJOCTaBIIEHUE OTUETA 10 KaXKA0H J1JabopaTOpHOM paboTe, pelIeHrne BCEX KOHTPOJIbHBIX 3aaHUH.

Ha sx3amene mo mucuurummae «OpraHn4ecKWid CHHTE3» CTYAEHT JOJDKEH IO0Ka3aTh TIIyOoKoe
IIOHMMaHHE TEOPETUYECKUX OCHOB OPraHUYECKOI'O CHUHTE3a, YMEHHE CBS3bIBaTh OOILME U YACTHBIE
BOIMPOCHI, CBOOOTHO OMEPUPOBATH MIPUMEPAMHU U3 PA3IUYHBIX Pa3eNIOB U YMETh IPUMEHSThH MOJTyUYCHHBIC
3HaHUS JUISl peILICHHs] CHHTETUYECKUX M PACUETHBIX 3a/1ad.

1.6 O6bem AUCHMILVIMHBI U BUJbI Y4eOHOH 1eiTeIbHOCTH
O0beM TMCUMILIMHBI M BUAbI Y4eOHOI 1eATeJIbHOCTH (04Has (popma o0ydeHus1)

Bun yueOHo# padoThI Bcero yacos Cemectp 7

OO6mmast Tpy10€MKOCTh 144 144

AyIUTOpHBIE 3aHATUS 66 66

Jlekuun 32 32

JlaGopaTopHbIie pabOThI 34 34

CamocrosiTenbHast paboTa, HalMCcaHUE KypCOBOM 60 60

paboThI

Bun xontposns 3ammra KypcoBoi
paboThI

By ©TOrOBOTO KOHTPOJISL: 18 9K3aMeH

2 YYUEBHO-TEMATHUYECKOE IIVTAHUPOBAHUE
Y4yeOHo-TeMaTHYECKHIl IJIaAH

Bcero AyIHuTOpHBIE Camocro

Ne HanmeHnoBanue TeM (pa3iesoB) 4yacoB 3aHATHA ATeJIbHAsA
Jlekuuu |JIaGoparop| P2adoTa,

ALIC HANMCAHM

3aHATHS €

KYPCOBOI

padoThI
1| 2 | 3 | 4 [ 5 6
1|11. BBenenue. Llesan, 3aqauu u GyHKIuM opranuveckoro cunres3a. [lnnannpopanue cunresa
1 |Bsexnenne. Ilpasuia paboTsl B 1abopatopuu 4 2 2

opranudeckoro cuaresa. [Ipubopsr u nocyna
B opraHuyeckoM cuHrtese. Llenu, 3amaum u
(GYHKIIMM OPTaHUYEeCKOro CUHTE3a

o |JlaboparopHas pabora 1. IlpaBuia paGoTsl B 4 2 2
7a00paTOpuM  OPraHMYECKOro  CHHTE3a.
[TpuGopsl ¥ MoCyia B OPraHUUYECKOM CHHTE3e

3 CuHTE3 MPaKTUYECKHU MOJIE3HBIX COCTMHEHUM. 6 2 4
[IpupoiHbIe aHAJIOTH.

4 |llmaHumpoBaHHe — CHHTE3a  OPraHMYECKHX 6 2 4
COeIMHEHU I

5 MeToanl BBIJICIICHUS, OYHCTKH u 4 4
WJIEHTU(DUKAIIMN OPTaHWIECKUX BEIIECTB

g |/laboparopHas pabota 2. Mertonsl 8 4 4
BBIZICJICHHS, OYHUCTKH W HJCHTU(PUKAIUH
OpraHUYEeCKHUX  BEIIECTB. Onpenenenue

TEMIIEPATyPhl IJIABJICHUS M-HUTPOOCH30MHOM




| KHCJIOTBI |

Il. Crpaterusi cunre3a. PerpocuHTeTH4ecKuii aHAIHN3

7 |Crpaterust cuHTesa. OCHOBHBIC IOHSTHS 6
PETPOCUHTETUYECKOTO aHATTN3a

g |Takruka cuHTe3a.  PerpocHHTETHYCCKHH 6
aHaJu3.

9 |Kourpombhas pabora: Takruka cuHTE3a. 2
PerpocunTeTHYECKNI aHATIN3.

10 |OpraHudeckas peakuus W CHHTCTHYCCKHH 4
METO]L

11 |/Taboparopras pabora 3. OpraHudeckas 6

peaKkuust U CUHTETHYECKHI MeTon. Peakunu
HykieoduabHoro 3amemeHuss Syl u Sn2
tuna. CWHTE3 JTWiIanerata U OpPOMHUCTOTO
JTHIIA

12 |Peakuus I'punbspa. Peaktusbl I'punbspa kak 4
OCHOBAaHHS M HYKJIEODUIBI B pPEaKLHUAX
3aMEILCHNS U IPUCOCIUHEHUS.

13 |Taxrnueckue poOIeMbI CHHTE3a. 4
OO6pazoBanue  CBSI3U  YIVIEPOA-YIJICPOI.
KapOounubHbie COCIMHEHUS KaK
HYKJICO(HITBI ¥ 3TEKTPODUIIBL.

14 |/laboparopnas pabora 4. Taxruyeckue 6
npobnemsl cuHTe3a. (OOpa3oBaHHE CBSI3U
yIJIepOa-yIIaepoI. Kapb6ouunbHbie
COCIMHEHUS KaK HYKJICO(PHITBI u

atekTpoduibl. CunTe3 ¢peHondraisenta

I1. B3aumonpeBpaieHusi pyHKINOHAIBHBIX TPy

15 |B3aumonpeBpaieHus (GYHKIMOHATIBHBIX 6
rpym. N3oruncrnueckue u
HEU30TUIICHYECKUE TpaHCHOpMAIUH.

16 |/Taboparopnas pabora 5. M3oruncuueckue u 6
HEU30TUIICHYECKHE TpaHcQOopMaIHH.
Meroasl OKUCJICHUS-  BOCCTaHOBJICHUSA
OpraHuyeckux coearHeHuid. CHHTE3 aleToHa

17 CelneKTUBHOCTh OPraHUYCCKHUX PCAKINU. 6

18 |YTpaBlCHHE CEICKTUBHOCTBIO OPraHUYECKHX 6
peaxkuui

19 |/Tabopatoprast pabora 6. CeneKTHBHOCTB 6
OpPraHUYECKUX peaKLuii. Peakiuun
anektpoduinpHOTO  3amemienns  (Sg2) B
apoMaTUyecKux coeauHeHusax. CuHre3 wm-
HUTPOOEH30MHON KUCIOTHI

o0 |D7eMeHTOOpraHnYeCKue COE/IMHEHUSI. 4
Meroasl CHHTE3a 3JEMEHTOOPraHUYECKUX
COCIMHECHUM.

21 |/Taboparopnas pabora 7. 6
DIIeMEHTOOpraHHYECKHE COCITMHCHHSI.

Cunres mpuc(2,6-numerokcu)eHII ) CypbMBI




22

JIaGoparopHas
OYHCTKA "
3JIEMEHTOOPTaHUYECKUX
[epexpucrammmzanus
JMMETOKCH()EHIIT)CYpbMBI

pabora 8. Briaenenue,
UeHTU(DUKAITUS
COCIUHCHHI.
mpuc(2,6-

23

Vcranosnenne CTPOCHUS OPraHu4YCCKHUX H
QJICMCHTOOPTaHUYCCKUX COCIUHCHUI

24

JlaGopaTopHas pab6ota 9. VYcraHOBICHHE
CTPOCHHS OpPTaHHYECKUX u
3JIeMEeHTOOprannyeckux coeaunenuit. MK-
CHEKTp M-HHUTPOOEH30HHOW KHUCIOTHI U
mpuc(2,6-TuMeTOKCUGEHIIT)CYPbMBI

25

DK3aMeH

18

26

3amuTa KypcoBoi paboThl

UTOoro

144

32

34 60

I/IHTepaKTI/IBHOC oﬁyt{elme o JTMCHMIIJIMHE

Tema 3angaTns Bun

3aHATUA

dopma

HHTCPAKTHBHOI'O

3aHATUA

Koi-Bo yacos

Beenenue. IlpaBwia paboTel B JIK
naboparopun OpPTaHUYECKOTO
cunreza. [Ipubopel u mocyna B
opranudyeckoM  cuHtese.  Llenwm,
3aMa4i U (PYHKIMH OPTaHUYECKOTO
CHUHTE3a

Jlexus c
omrnOKaMu

cuare3a. OCHOBHEBIE JIK
PETPOCUHTETUIECKOTO

Crparerus
IIOHSATUA
aHaym3a

Jlexuus-
JIUCKYCCHUS

Oprannueckas peaxkuus u JIK
CUHTETUYECKUU METOI

Jlexmus c
OIINOKaAMU

TakTuueckue mnpoOieMbl CHHTE3A. JIK
O6pazoBanue CBSI3U yTIIepOI-
yTJIEpOS. KapOonunsHsle
COEMHEHUS KakK HyKIeopuibl H
IEKTPODUIIBI.

Jlexmus c
OIINOKaAMU

DJIEeMEHTOOPTaHUYECKUE JIK
coenuHeHus.  Meroasl  CUHTE3a
AJIEMEHTOOPTAHNYECKUX

COEIMHEHHI.

Jlekuusa nuckyccus

JlabopaTopHas paborta 6. JIb
CeneKkTUBHOCTh OpraHUYECKUX
peakuuii. Peakiuu snekTpoduibHOro
3amenieHus (Sg2) B apoMaTUYECKUX
COCTMHCHUSIX. Cunre3 M-
HUTPOOECH30MHON KUCIOTHI

PaGora B Manbeix

rpymnmnax

JlaGopaTopHas paborta 8. JIb
Brigenenue, OYHCTKA "
WEeHTUDUKAITHS

Pabora B ManbIx

rpymnmax




3JIEMEHTOOPTaHUYECKUX
coequHenuil. Ilepekpucraminzanus
mpuc(2,6-n1uMeToKCH(EHIIT)CypbMbI
8 | JIaboparopHas paborta 9. JIb Tpenunru 4
VYcraHoBnenue CTPOCHHUS
OpPraHUYECKUX u
3JIEMEHTOOPTaHUYECKUX
COCTUHEHUM. HK-cniekTp M-
HUTPOOEH30MHOM KHCIIOTBI u
mpuc(2,6-TaMETOKCUGDEHIIT)CYPbMBI
UTOro 22

3 COAJEP KAHUE TEM (PA3JIEJIOB)
|. BBEJAEHHUE. HEJIN, 3AJAYU U ®PYHKIHUU OPTAHUYECKOI'O CUHTE3A.
INNIAHUPOBAHUE CUHTE3A

Beeoenue. I[lpasuna pabomwvl 6 nabopamopuu opeanuueckozo cunmesda. Ilpubopvl u nocyoa 6
opeanuyeckom cunmese. Llenu, 3a0ayu u GyHKyuu op2anuieckoeo cunmesa

Kparkuii ncropuueckuii 0030p CTAHOBIEHHS M Pa3BUTUS OpraHudeckoro cuHtesa. [Ipeamer u
3aJaul OPraHWYECKOrO CHHTe3a. MeToabl BBIICNCHUS, OYHCTKA M HICHTH()UKALNU OpPraHUYECKUX
BemiecTB. [lpubGopsl st skcrparupoBaHusa. CrocoObl mneperonku. Ileperonka mnpu armochepHOM
naBieHud. lleperonka c BOASIHBIM IapoM, IeperoHka B BakyyMme. OuuCTKa TBEpPIbIX BEILECTB
NepeKpucTaiin3alei u3 Bo/ibl U OPraHuuecKux pactBoputeneil. Bozronka (cyOnumarus).

OnpeneneHue BaXHEMIIMX KOHCTAaHT OpPraHUYECKUX COEAMHEHMN: TemmepaTypa KUIICHHUS,
TEMIIEpATypa IUIaBJICHNUs, IUIOTHOCTH JKUJIKOCTEH, TOKA3aTEeH IPEIIOMIICHUS.

[TpaBuna Ge3omacHoOW pabOTHI B XUMHUYECKOH J1aboparopun. [Ipubopsl u mocyna B OpraHuYecKOM
CUHTE3E.

IlepBasg momoIb IpU 0XKOTrax, OTPABICHMIX, NIOpe3ax CTEKIOM. TylIeHHE MECTHBIX 3arOpaHud U
TOPSIIIEN OJIEHKIBI.

Cunmes npakxmuuecku noaesnvix coeounenui. Ilpupoonvie ananozu.

Cunre3 kak nouck. CHHTE3 Kak HHCTpyMEHT wuccienoanus. Co3gaHue HOBBIX CTPYKTYD,
MPOOJIEMHBIX Ul OpraHUYecKON XUMHUHU. Paciypenue Kpyra n3BeCTHbIX OPraHU4YEeCKUX COETUHEHU.

IInanupoeanue cunmesa opeanuyecKux coeOuHeHul.

Bo3MoxHOCTh NpOTEKaHUS OpraHUYECKOW peakuuu. TepMoauHaMuueckas U KUHETHYecKas
JOIYCTUMOCTb CUHTETUYECKOU peakiuu. « CHHTETHYECKUI METO/1» OPraHNYeCKON PEAKIUH.

Memoou! gvioenenus, ouucmrku u UOeHMUPUKAYUU OP2aHULEeCKUxX 6euecme

['eteponuTtnueckue peakiuu. OpraHudeckue MOHbI U (HAKTOPBl ONPEIENSIONINe X CTaOUIBLHOCTD.
OnexTpoduiIbsl U HYKJIEO(PUIbI B peakliuiaxX 00pa3oBaHUsl yIIEepOA—yTJIEpOIHON CBI3H.

Peakuus Bropua. HemocraTku peakiiuu u cmoco0bl UX ycTpaneHus. KynpaTHble peareHTsl.

Peakuus ['punbspa. PeaktuBsl ['puHbsipa Kak OCHOBaHHS M HYKJIEO(QHWIIBI B pEaKLHUIX 3aMEIIEeHUs U
IIPUCOEAHEHHUS.

Kap6ouunbHble coeuHenns Kak annekTpoduibl. Peaktus Nonuua u peakius ®asopckoro. CunTes
OyTaJlueHOBOT0 U HATYPaJIbHOTO M30IIPEHOBOI0 KayyyKa.

HyxneopunabHOCT W OCHOBHOCTH OpraHUYECKUX peareHToB. CuiibHble HEHYKJIeo(UIbHbIE
ocHoBaHus — Auu3onpornmwiamus Jutus (LDA).

Il. CTPATEI'USI CUHTE3A. OCHOBHBIE IOHATUA PETPOCUHTETHYECKOI'O
AHAJIN3A

Cmpamezus cunmesa. OCHO6HbIE NOHAMUA PEMPOCUHMEMUYECKO20 AHAIU3A.

OcHOBHBIE TIOHATHSA PETPOCHHTETUYECKOIO aHANIM3a: IeJeBas MOJIEKyJIa, MOJIEKYJsIpHas
CII0)KHOCTh, TPaHC(HOPM, CHHTOH, PETPOH, JIEPEBO CUHTETUUECKUX UHTEPMEINATOB.

Tunbr TpancdopmoB: pacunenenue (D), counenenue (R), BBeneHue (yHKIMOHAIBHOW TPYIIIBI
(FGA), 3amena oaHo# pyHKIIMOHANBHOM rpymmsl Ha apyryio (FGI), meperpynmuposka (Rt).



Tunsl cTpateruii B peTpOCUHTETUYECKOM aHajM3e: CTpaTeruu Oa3upyromuecs Ha TpaHcpopmax,
cTpaTeruu 0a3upyIOMIMEecs: Ha TOMOJIOTHH, CTpAaTeTuH 0azupyromuecs Ha (QyHKIIMOHATBHBIX IPYTIaXx.

CuHTe3 NUHEHHBIH W KOHBEPreHTHhIH. bopnba ¢ «apudmernueckum aeMoHoMm». [IpuMeHeHwme
nuHelHoW (Bunbiuterrep) n koHBepreHTHOH (PoOuHCOH) cTpaTermii B cuHTe3e TpomuHOHA. Peakius
ManHuxa.

JomuHO-peakii B opranndeckom cuHTe3e. CUHTE3 TopMoOHa nporectepona (/[xoHcon)

PerpocunTeTHUeCKUN aHAIN3 ALIUKIMYECKUX LEIEBBIX CTPYKTYP.

Peakuuu nykieopmibHoro 3amemmenust Syl n Sn2 tuna. CunTe3 3TMIaneTata 1 OpOMHCTOrO STHIIA

Peaxyusa I'punvsapa. Peakmuswl I punvbapa kax 0cHO8aHUS U HYKIeODUNbl 8 peakyusx 3ameujeHus u

NPUCOeOUHEHUSL.
KapOGonunpHbIe coeTMHEHUS KaK HYKiIeo(rtbl U 35ekTpoduisl. CuaTe3 heHonadpraaecnHa
KapOonunpable coequHeHUs Hykieopwibl. KoHaeHcamwm — anpIoJibHas W KPOTOHOBAs,

cnoxnodpupHas (Knsiizena), Jluxkmana, Jlap3ana, ['enpu, Pedopmarckoro, Ilepkuna, IITto60e,
Kuesenarens. O0ecnieueHne CeleKTUBHOCTU peakuui konaeHcauuu. [Ipasuino Burrura. [Ipaktuueckoe
npuMeHeHne kouaeHcauuid. CuHTe3 f-uoHOHa, anpaeruaa C-15, MeTwnn3o0yTHIKETOHa, BEpOHAa,
o6unocunTe3 D-TimoKo35I.

Cunre3 ankeHOBOro (parmenra 1eneBoil Mojekynbl. Peakuust Burtura. OGecnieueHue KOHTPOIIS
CTEPEOCENEeKTUBHOCTH peakiuu. CHHTE3 BUTaMUHA A.

ConpsikeHHOE MIPUCOSANHEHNE HYKIICO(DUIOB K @, f-HeTlpeaeNbHbBIM KapOOHUIBHBIM COSTUHEHHSIM.
Peaknust Muxasns. Akuentopsl Muxasns. anHenupoBanue 1no PoOuHcony. CuHTE3 OMIIMKIMYECKHX
€HUOHOB.

Kapb6omeraimupoBanue ankuaoB 1o Hopmanny. CuHTe3 ¢depomona 0abodku apeBOTOYIa COSSUS
COSSUS.

Peakuus ['punbsipa. PeaktuBsl [ puHbspa Kak OCHOBaHUS U HYKJICO(PHIIBI B PEAKIUAX 3aMEIICHUS
MIPUCOETUHEHHUS.

Taxmuxa cunmesa. Pempocunmemuueckuu ananius.

Taxmuueckue npobnemvr cunmesa. QObpasosanue cea3u yanepoo-yenepod. CeleKTUBHOCTh
OpPTraHUYECKHUX PEAKIIAMN.

Opeanuueckasn peakyusi u cunmemuyeckui memoo. Peakuuu HykieoduiabHoro 3amereHust Sn1 u
SN2 Tuma. CuHTE3 dTHIIaneraTa 1 OpOMHUCTOTO ITHIIA.

B3aumonpeBpamiennss  QyHKIMOHANBHBIX rpynn. M3oruncudyeckue U HEU3OTHIICHYECKUE
TpaHchopmaIuu.

Knaccugpukamus ~ npoOneM  CeNEKTUBHOCTH. IlocnenoBarenbHble,  MapaJyIeNbHBIE U
MoCJIeI0BaTeIbHO-TIapaJuIeNibHble peakiuu. Bwibop moaxopsmied peakuuu. BapeupoBaHue mnpupo/sl
peareHToB  Kak CIOCOO  yNpaBlIeHUs  CEJIEKTUBHOCThIO  peakiuu. CelleKTUBHAs  aKTHUBAIUS
albTePHATUBHBIX PEAKIIMOHHBIX LIEHTPOB cyOcTpaTa Ha IpUMeEpe alleTOyKCyCHOro 3gupa.

3ammra (YHKIMOHAJIBHBIX TPYMI KaK CIIOCOO YNpaBJIEHUS CEJIEKTHUBHOCTBIO peakiuil. 3amura
KapOOHUJIbHON M cOUpPTOBOM rpynn. [IpuHIMIB «OPTOTOHATBLHOW CTAOMIIBHOCTH» U «MOAYJIHPOBAaHHOU
TaOUITEHOCTIY.

VYnpaBieHue celleKTUBHOCTHIO OPTaHUYECKUX PEaKIIUi.

CeNeKTUBHOCTh OpPraHMYECKUX peakuuid. Peakuum snextpoduinpHoro 3amemieHus (Sg2) B
apomMaTHuecKkux coenuHeHusx. CuHTE3 M-HUTPOOEH30MHON KucHoThl Peakuuu 31eKTpouiIbHOrO
3amereHus (Sg2) B apoMaTHUECKUX coeqMHEeHUsAX. CHHTE3 M-HUTPOOEH30MHOM KHCIOTHI

Cnemuduka 3amad MpU CHHTE3E IUKIWYECKHX coeauHeHWH. OOBIYHBIE METOABl AIMKINYECKON
XUMHM B IIOCTPOCHHM IMKIMYECKHX CHCTEM. Manple IUKIbl NPOU3BOAHBIE LMKJIONPOINIAHA H
uukinoOytana. [latu- u mecruwienHble HUKIbL. L{ukisl Gonbiioro pazmepa. PoTokcaHbl M KaTeHaHBI.
PaGoter Hurnepa u Ilemepcena. CuHTE3 MaKpOUUKIMYECKUX MOMUIPUPOB aAubOeH30-18-kpayH-6 1
nnoen3o-14-kpayn-4.

Dnemenmoopeanuyeckue coeounenus. Memoowl cunmesa 31eMenmoopeaHuyecKux coeOUuHeHul.

DnemenTooprannyeckue coeaunenust. Cunres mpuc(2,6-1uMeTOKCH(EHIIT)CYPbMBI.

Beinenenue, OUYHUCTKA u UICHTU(DUKAITHS 3JIEMEHTOOPTraHNYECKUX COEIMHEHUH.
[Mepexpucrammuzaius mpuc(2,6-1MMeTOKCH(DEHNIT)CYyPHMBI.



[uknonpucoeAMHEHHE — METO/I MOJYYEHUSI [IUKIUYECKUX CTPYKTYp. [4+2]-LUKIONPUCOETUHEHUE.
Peaknus lunbca-Anpaepa. TpeboBaHUs npeabsBiIseMble K JueHy U queHopmty. CUHTE3 KBaJpUIIKIaHa
U aJlaMaHTaHa.

[2+2]-umknonpucoenunenne. CuHTE3 NPOM3BOAHBIX UKI0OyTaHa. CHHTE3 «OeH301a [Iproapay.

[2+1]-uuknonpucoenqunenne. CHHTE3 MPOM3BOIHBIX HUKIONponana. KapOensl. Meto sl reHeparun
kapOenoB. [{ukionpornanupoBanue no Cummoncy-Cmury.

I11. BBAUMOIIPEBPAIIIEHUS @ YHKIIMOHAJIBHBIX I'PYIIII

Bzaumonpespawenus @ynkyuonanrvnvix epynn. Ilonstne «pyHKIMOHANBHAS Tpynma». YpPOBHU
OKHCIIeHUs yriepoaHoro nentpa. Knaccupukanus GyHKIMOHAIBHBIX IPYII U MX B3aUMOIIPEBPAILEHUI.

H3zoeuncuueckue mpancghopmayuy. CUHTETHYECKAs SKBUBAJICHTHOCTh (PYHKIMOHAIBHBIX TPYII
OJHOIO ypOBHsS OKucileHus. IIpou3BOJHBIE HYJIEBOIO YPOBHS OKHCIEHUS — ajKaHbl U
METaJlJIOOpraHndeckue coeauHeHus. IIpomsBogHble IEpBOro YpPOBHS OKHUCIEHHS — CHHUPTHL MU
ankuirainorenusl. Peakiun rugpodopupoBanus no bpayny. IIpon3BogHbie BTOPOro YpOBHS OKUCIIEHUS
— KapOOHWJIbHBIE COEAMHEHHMS, TJHUKOJIM, S3MOKCUIbI, TUEHBI, aJUIUJIOBbIe crnupThl. [IpousBojHBIE
TPEThEro YpPOBHS OKHUCIIEHHS — KapOOHOBBIE KHCIOTBI, HUTPWIIBI, o,f-HenpenenbHble KapOOHUIbHBIE
COEJIMHEHMSI, IPONAPTUIIOBbIE CIIUPTHI, EHUHBI.

MeToibl OKUCIIEHUS- BOCCTAaHOBIICHHSI OPTaHUYECKUX coelnHeHni. CUHTE3 aleToHa

Heuszoeuncuueckue mpancopmayuu Kak TyTH TEPEXOJ0B MEXKAY Pa3IMYHBIMH YPOBHSIMHU
okucineHus. OKucIOUTENbHAs KOHJEHcalus aneTuieHugoB Mmenu (peakuus ['nmasepa). Cuntes
aHTHOMOTHKA arpoOuimHa. BoccTaHOBIEHNE KETOHOB /10 MUHAKOHOB. AIIMIIOMHOBAsT KOHICHCAIHS.

B3aumonpespaiienne (QpyHKIMOHANBHBIX I'PYNI KaK CTPAaTErMYeCKU METOJ B IIOJHOM CHHTE3E.
CunTe3 nukiookrarerpacHa (Bunbimrerrep) U ackOpOMHOBOM KHCIOTHI U3 D-TIIIOKO3HI.

Cenekmuénocms ~ LIMKIOO0pa30BaHUS B KOMIUIEKCaX  MepexodHbIX  MerauioB. CuHTe3
uukinookrarerpacHa (Pemme). [2+2+]1]-uuknonpucoenunenue. Peakuus [locona-Kxanga. Cunres
MPOU3BOAHBIX LIMKJIONEHTEHOHA. [4+4] u [4+4-+4]-nuKionpucoeIMHEHUE.

Ynpasenenue cenexmusnocmoio opeanuyeckux peakyui.

Onemenmoopeanuieckue coeouHerus. MeToJibl CHHTE3a JIEMEHTOOPTaHUYECKUX COSTMHEHUH.

Cunres mpuc(2,6-numeTokcueHUI ) CypbMBI

Metoabl BBIACTICHHS, OYUCTKHM M HICHTU(UKAMM OPraHMYECKHMX M 3JIEMEHTOOPraHMYECKHX
BEIIECTB.

Beigenenue, OUYHCTKA u UACHTUDUKAIMS 3JIEMEHTOOPTaHNYECKUX COEIMHEHU.
[Mepexpucrannuzanus mpuc(2,6-1uMeTOKCUEHIIT)CYPbMBI.

Pa3nenenne m ounmcTKa TBEpPABIX OpraHM4eckux coeauHeHuil. Ilepexpucramnmmsanus. Bosroska.
Okcrpakuud. Pa3zneneHue Xuakux cMmeced U ouucTKa kuakocred. ToHkocnoitHas Xpomarorpadus
(TCX). Kononounast xpomarorpagus.

Yemanosnenue cmpoenus opeanuueckux u snemenmoopzanuyeckux coeournenuti. IK-ciektp m-
HUTPOOCH30MHON KUCIOTHI U mpuc(2,6-1MMeTOKCU(EHIIT)CYPbMBbI).

4 METOANMYECKHUE PEKOMEHJAIUU (YKA3AHUA) 1JIAA CTYAEHTOB 11O
N3YYEHUIO U CHUITJINHBI

[IporpamMa mnpu3BaHa IOMOYb CTYAEHTaM B OpraHU3allMd CaMOCTOSITEIbHOM paldoThl IO
OCBOCHMIO JUCHHUIUIMHBI «OpraHudecKkuil cuHTe3». «OpraHMYecKuil CMHTE3» — JHMCLHMIUIMHA, KOTOPBIN
u3ydaeTcs Ha 0aze paHee MONYyYEHHBIX 3HAHUHN MO JAUCHUILNIMHAM XMMHUYECKOTO IMKJIA, II03TOMY Ba)KHO
UMETh 00 ATOH TUCLMITIMHE IIEI0OCTHOE NIPECTAaBICHHUE.

Criennduka B U3y4eHUN AUCUUIUIMHBI «OpraHu4ecKuii CHHTE3» COCTOUT B TOM, YTO OH BKJIIOYAET
B ce0s KaK TEeopeTHYeCKHue MaTepuaibl, TaK W SBISETCS OCHOBOM sl M3y4eHHUs MpenapaTUBHOU
OpPraHUYECKOH U DJIEMEHTOOPTraHUYECKOU XUMUMU.

[Tpu u3yueHun AUCHUIUIUHBI «OpraHUYecKui CUHTE3» HEe0OXOIUMO THIATENbHO M3YyYUTh OOIIHe
BOIIPOCBHI U OCHOBHBIE 3aKOHOMEPHOCTH XUMHUU HEINEPEXOIHBIX 3JIEMEHTOB, OCBOMTb TEPMHHOJIOTHIO,
«BEPHYTBCS» B JApPYrHMe paslesbl XUMUHU ((pU3udeckas, HEOpraHuueckas W OpraHuyeckas XHUMus),
MOBTOPUTH TpeOyeMble Ui U3yUeHHs JAaHHON TUCIUIUIMHBI 3aKOHBI, IPUHIIUIIEI ¥ 3AKOHOMEPHOCTH.
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3areM MpHUCTYNaeM K M3YYEHHUIO OTAEIbHBIX Pa3[esIOB TUCLUILIMHBI, K U3yUYEHHIO KOHKPETHBIX
TUTIOB COEIUHEHMH, oOpamas 0co00e BHHUMAaHHE Ha CIOCOOBI CHMHTE3a W PEAKIMOHHYIO CIIOCOOHOCTH
KaX/JI0ro Kjacca OpraHudeckux coefauHeHuil. Kaxzaplii cnoco0 ModydyeHHsl  ONpelesIeHHBIX
OpPTaHUYECKUX COCIMHEHUHA HWMEET CBOM CHEIU(HYECKHEe OCOOCHHOCTH, W HM3MEHEHHE YCIOBUU
IIPOBE/ICHUS PEaKIMM BEAET K CHI)KEHUIO BBIXO/A MPOJYKTa, CKOPOCTH Ipoliecca, KadyecTBa MPOIyKTa U
T.J.

[Tpexne, yeM NPUCTYNHUTh K BBINOJHEHUIO 3aJaHUil JUIsl CAMOKOHTPOJIS, HEOOXOAUMO H3Y4YHTh
TEOPETUYECKUM MaTepuall TEMbl: HOMEHKJIATypy Il KaKIOro Kjacca OpraHM4eCKUX COEIMHEHUH,
CIOCOOBI UX MOJIYYEHUS U OCHOBHBIE PEAKLIUH.

B mpomecce ocBoeHHMS JUCHMIUIMHBI HEOOXOAWMO PETyJsipHO O00pamarbCsi K CIHCKY
PEKOMEH10BaHHOM (OCHOBHOM U JIONOJIHUTEIBHOMN) JTUTEPATYPHI.

B «JlaGopaTopHOM NpPaKTHKyMe» NPUBOIATCS pa3pabOTKH 0O0S3aTENbHBIX MJISi BBIMOJTHEHUS
nabopaTopHbix pabot. JlaGopaTopHble pabOTHl BBICTABISAIOTCS LMKIAMH, BCE CTYIEHTHI BBITOJIHAIOT
paznuuHbie paboTel. JlaboparopHbie paboTel MO «OpPraHWYecKOMY CHHTE3Y» OTJIMYAOTCS OT
BBINOJIHAEMOIO0 paHee Ha 3aHATHSX [0 APYTUM JAUCHUIUIMHAM SKCIIEPUMEHTa TeM, 4YTO B OCHOBE MX
paboTHI JICKHUT ITAHUPOBAHUE CHHTE3A, MOIYYEHUE TPOIYKTA, OCYIIECTBISIEMOTO B OJJHY MM HECKOJIBKO
craguil. IlosTOMy BayKHEHWIIMM yCIIOBUEM SIBJISIETCS TILATEIbHAs JOMAIIHAS [TOJArOTOBKA K BBIIOIHIEMOM
pabote, COOIIOICHNE TEXHUKH 0€301MacCHOCTH, BHUMATEIBHOCTD ITPH BBHITIOJTHEHUH PaOOTHI.

[Tocne wW3ydyeHUs HECKONBKMX TEM IMPe/UlaraeTcsi BBIIOJHUTH KOHTPOJBHYIO padoTy,
BKJIIOYAIOIIYI0 TEOPETUYECKUE 3a/JaHUs, PACUETHBIC 337aud M 3a/JaHusd [0 CXeMaM OpraHH4eCcKOoro
cuHTe3a. Kaxxjoe BhIOIHEHHOE 3a/1aHie OLIEHUBAeTCs 0 5-TH OanbHOM LIKase.

Tema cuuTaercs OCBOGHHOH, eciu Bbl Jajind He MeHee 50 % mpaBUIIbHBIX MTOJHBIX OTBETOB.

PexoMeHa1uM 110 MOATOTOBKE K IK3aMeHY:

[Tpu moAroToBKe K 3K3aMeHy 0C000€ BHUMaHUE ClIeyeT OOpaTUTh Ha CIEAYIOIINE MOMEHTHI:

1. M3yuenue n000ro Kinacca OpraHu4ecKUX COCAMHEHUN M UX CHUHTE3a HAUMHACTCS C U3yUYCHHs
MX HOMEHKJIATypbl U CBOMCTB. 3aTe€M ClIeyeT U3yUYUTh OCOOCHHOCTHU MPOTEKAHNUS XUMUYECKUX PEAKIIHM,
JIeKalllie B OCHOBE CIIOCOOOB MOIYyYEHHUS ONPEAETICHHOro Kijacca OpraHudeckux coeguHeHuil. Ocoboe
BHUMaHUE CJeyeT OoOpaTUTh Ha M3yYEHUE OCHOBHBIX peakluil, YCIOBUH HX HpPOTEKaHUS,
SHEpPreTUUecKux npoduient cCuHTe3a.

2. CTyHneHT NOJDKEH 3HATh CIOCOOBI MEpexoja COCIWHEHMM W3 OJHOTrO Kilacca OpPraHHMYeCKUX
COEMHEHUI B Jpyrue, yclOBUS HX NPOTEKaHMs, HHEPreTHUEcCKHue MPO(PUIN CHHTE3a OpPraHUYECcKUX
coequHeHuil. Jlns aToro HeoOXoauMO pa3Ouparbcsi B croco0ax BBEACHUS B MOJIEKYJY pa3iIMYHBIX
3aMECTUTEIIEH.

Pexomennauuu no padorte ¢ JJMTEPaTYpOIi:

[Ipy wW3ydyeHUM AUCHMIUIMHBI 0co00€ BHHMMaHHUE clelyeT oOpaTUTh Ha PEKOMEHIyeMble
MpOrpaMMoil y4eOHUKH U ydeOHbIe MOCOOMs, METOAUWYECKHE pa3paboTKU JaOOpaTOPHBIX 3aHSITHUH, a
TaK)K€ Ha CIIPAaBOYHYIO JINTEPATYpPY, IPUBOJUMYIO B CIIUCKAX JINTEPATYPBHI.

PexoMeHganMu 1o HANMCAHMIO KYPCOBO padoThl

KypcoBast pabota — oHa U3 00s3aTeNbHBIX (OPM ydeOHO-UCCIEI0BATENBCKOM paboThl CTYAEHTa,
BBINIOJIHSIEMasi B IIpelejaXx 4YacoB, OTBOJMMBIX Ha CaMOCTOSITENIbHOE H3y4YeHHE IJUCHUIUIMHBI B
coorBercTBUM ¢ PI'OC BO. KypcoBas pabora BbIONHSETCS B cOOTBETCTBMM ¢ IlomoxkeHneMm o
KypcoBoii padote (mpoekte) B DI'bOY BO «bI'TIY» npencrasisier co60ii BHIITOJHEHHYIO B THCbMEHHOM
BUJIE CaMOCTOSITEIbHYI0 pPa0dOTy, pacKpbIBAIOIIYI0 TEOPETUUYECKHE U NPAKTUYECKUE MPOOIeMbI
n30paHHOM TeMbl. OHa sBIsSeTCs BakHeWel GopMoil caMOCTOSITETbHOM paboThl, B KOTOPOM CTYJIEHTHI B
MIOJTHOM Mepe MPOSIBIIAIOT U Pa3BUBAIOT CBOM TBOPYECKHE CIIOCOOHOCTH, U3ydas OIpPENEIEHHYI0 TeMY 3a
pamMKaMu yuyeOHOTro MaTepuasa.

BrimonHenue KypcoBoil paboThl mpearnonaraeT yriyOJeHHEe U CHCTEMaTHU3alHUI0 IMOJYYEHHBIX
3HAHUW B 1LIEJIOM U 1O HM30paHHOW TeMe B YaCTHOCTH; BHIPaOOTKY HAaBBIKOB cOOpa U 0000IIeHUS
MPAKTUYECKOr0 MaTepuasia, paboThl C MEPBOMCTOUHUKAMH; Pa3BUTHE YMEHHUH NMPUMEHATH IMOJyYeHHbIE
3HaHUS [ PEUICHHs KOHKPETHBIX HAy4HbIX U IPAaKTUYECKUX MpodsieM, (QOpMyIHpoBaTh U
apryMEHTHPOBATh COOCTBEHHYIO MO3HUIIMIO B UX PELICHUU.
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Opzanuzayus évinoIHeRUA KYPCo6oll padomul

Brimonnenue KypcoBoil pabOThI CKJIaIbIBACTCS U3 CIEAYIOMIMX ITANOB: BEIOOP TEMBI, COCTABICHUE
I1aHa pa0oThl, NOA00p M U3yuYeHHE JIUTEpaTyphl, €€ HAIUCAaHUE, NpPEeJCTaBIeHHE paboThl HAyUYHOMY
PYKOBOJIUTEIIO, TMOJNYYCHHE PEIeH3MH M YCTpaHEHHE YKa3aHHBIX HenocTaTKkoB. Tema BbiOMpaercs
CTYACHTOM CaMOCTOATEIbHO M3 PEKOMEHJIOBAHHOI'O INEpeyHs WM Jito0as JIpyras IO COIJIAaCOBAHUIO C
Hay4YHBIM pyKoBoauTeneM. M30paHHas Tema perucTpupyercss B CHENMalIbHOM JXypHaje Ha Kadenpe.
HexenarenbHa paGoTa HECKOJBKHUX CTYAEHTOB HaJl OJHOM TeMOH. B mopsiike MCKIIOYEHHS CXOIHbIE
TEMBI 3aKPEIISIOTCS 32 HECKOJIBKUMH CTYAEHTaMU IOCJIE MPEABAPUTEIBHOIO COTJIacCOBaHUs C HAYYHBIM
PYKOBOJIUTEJIEM.

B mporecce nmoxbopa u M3ydeHHs JIUTEPATYPHI CIEAYET MPUMEHUTHh MOUCK OMOIMOrpaduyecKux
UCTOYHUKOB. THUIMHMYHBIM HEIOCTaTKOM IPU IOJArOTOBKE KYpPCOBBIX palOT SIBJIETCS HCIIOJIb30BaHUE
aBTOPOM “‘yCTapeBIIETr0” MaTepHalia U HE3HAKOMCTBO C HOBBIM.

Jlanee He0OXOAMMO COCTAaBUTh PabOYMi IUIAH KypCOBOM palOThI, COINIACOBAB €r0 C HAyYHBIM
pykoBonuteneM. PaGoumii TutlaH Kak TIepedeHb BOIPOCOB, DPACKPBIBAIOIIMX COJCPKAHUE TEMBI,
pekoMeHayeTcs JAenaTh pa3BepHyThIM. [lnmaH pomkeH mpeaycMaTpuBaTh, Kak HpaBuio, oT 2 a0 4
naparpa@oB, Ha3BaHMsI U I1OCJIEI0BATEIbHOCTh KOTOPHIX JOJIKHBI OTPAXKaTh JIOTUKY UCCIIEOBAHUS TEMBI.
IIpu 3TOM HEOOXOAMMO OT OOLIUX BOIPOCOB IEPEXOAUTh K Oosee yacTHbIM. Ilo TakuMm ke mpaBuiiam
HY’)KHO CTPYKTYpPUpPOBaTh COJEpKaHUE Kaxaoro maparpada. B mponecce Hamucanus pabotbl pabouuii
IUTaH MOXeET ObITh CKOPPEKTHPOBAH.

Hanmcanue kypcoBoil pabOTBI — 3TO TBOPYECKHUN M IOTOMY MHIMBHIYaJdbHBIN mporecc. OqHaKo B
Ipolecce HanucaHus padboTbl HE0OXO0AUMO COOJI0AaTh Pl TPEOOBaHUI K €e CTPYKType U 0(OPMIICHHIO
B COOTBETCTBHUH € TpeboBaHUSIMH HOPMOKOHTpOJIS.

IIpu pabote ¢ nuTeparypoil peKOMeHIyeTcsl HaXOUTh MPOOJIEMHbIE CUTYallH, IPOTUBOPEUUBBIE
B3MJISIIBL.  PaznuuHbple TO3MIMK aBTOPOB KENATEIbHO OTPAa3HTh B COJACPKAHHH paOOTHI, H3IIOKHUTH
apryMeHTbl B UX KPUTUKY M nojaepkky. Ilocie aHamu3a Todek 3peHHsl O JUCKYCCHOHHBIX BOINpOCaxX
PEKOMEHIYETCSI U3JI0KUTh U COOCTBEHHYIO MO3UIINIO.

Cnucok HCHOJB30BAHHOW JIMTEpaTyphl SBISETCA BaKHEWIIEW 4YacThl0 KypCcOBOM paboTHl,
MIOCKOJIBKY OTpayKaeT MpOoJAeNaHHYI0 padoTy M IIyOMHY MCCIEeI0BaHUS TeMbl. B crucok JOMKHBI OBITH
BKJIFOUEHBI TOJIBKO T€ UCTOYHHUKH, KOTOPBIE AEUCTBUTEIBHO UCIIOJIb30BATIUCH ABTOPOM U HA KOTOPBIE €CTh
CCBUIKM B TeKcTe paboThl. MoHorpaduu, mocodusi, cTaTbl, KOMMEHTApUU U T. JA. MEPEUUCISAIOTCS B
aJi(haBUTHOM MOPSIIIKE.

[Tocne pegakTHpoOBaHUS TEKCTa M OKOHUYATEIbHOTO 0(OpMIIEHHS KypcoBas paboTa MOIICHIBAETCS
aBTOPOM M Tpe/CTaBiseTcs Ha Kadenpy ans peueHsupoBaHus. OHa TODKHA OBITh 3aperuCTpUpOBaHa B
CHelHaIbHOM JKypHase He o3aHee, ueM 3a 30 qHei 10 Hayasla CeCCHM.

KypcoBast paboTa ¢ pelieH3nell HaydHOro PYKOBOJAMTEINS BO3BpallaeTcs aBTopy. Eciau HayuHbIH
PYKOBOJUTENb HE JIOMYCKAaeT paboTy K 3alluTe, TO €€ HEO0OXOAMMO IMepeiesaTh C YUeTOM YKa3aHHBIX
HEJ0CTAaTKOB M PEKOMEHIALINH.

3awuma Kypcoeoit pabomot

3ammra KypcoBoi pabOThl MPOU3BOAMUTCS MHAMBUAYAIBHO IO CIayd 3K3aMEHALMOHHOM CECCHH.
Kak mpaBmiio, oOyudaemslii 3amuimiaer padoty nepen komuccued. [Ipy moAroToBke k 3ammure CTyAEHTY
HEOO0XO/IMMO BBINIOJHUTh BCE yKa3aHUs, JaHHbIE B PELEH3UH, YUECTh 3aMEUaHUsl B TEKCTe paboOTHl U
MIpeIBAPUTENIbHO OTBETUTHh Ha 3a/JlaHHble Bompockl. Ha 3amuTe KypcoBoil paboThl 00ydaeMblil JOKEH
KpaTKO U3JI0KHUTh OCHOBHOE CO/Iep)KaHUe pabOThI U €€ pe3yJIbTaTOB, ObITh TOTOBBIM K COOECEI0BAaHUIO 110
OTJIEIbHBIM MOMEHTaM paboThl, K OTBETY Ha JIIOObIE BOMPOCHI, KaK MO JaHHOM TeMme, Tak U M0 BCEMY
Kypcy.

[Io pesynpTaTam peELEH3MM U 3allUTBl KypCcOBOM paboThl BHICTaBisieTcs oOuLeHKa. [lpu
HEYJIOBJICTBOPUTENIBHOM OIleHKe 00ydaeMblii 0053aH MOBTOPHO BBIIOJHHUTH PabOTy 1O HOBOM TeMe WMIU
nepepaborath mnpexHioro. [loBropHas 3ammra paboT AOMKHA 3aBEPIIUTHCA A0 Hayalda CECCHH.
CTyneHTbl, He ClIaBIIKE U HEe 3aIUTUBIINE B CPOK KYPCOBYIO paboTy, K CECCHU HE JIOMYCKAOTCS.

Cnucok pekoMeHyeMbIX TeM KyPCOBbIX padoT
1. AHanu3 npoayKTOB anKuiIupoBanus mpuc(2,4,6-rpuMeTOKCH(PEHNIT)CYypbMBI.
2. AHanmu3 npoayKTOB rajorenupoBanue mpuc(2,6-1uMeToKcu()EHIT)CYPbMBI.
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3. Cunres mpuc(2,6-nuMeToKCH)EHUIT)CYPbMBI M €€ B3aUMOJICHCTBHE C CEPHON KUCITOTOIA.
4. CuHTe3 M UCCICNOBAaHHE TEPMUYECKOTO TOBEACHHS AMTHOKapOaMaTHbIX coenuHeHuin Bucmyta (I11)
METOJIOM CHHXPOHHOTO TEPMHUYECKOT0 aHAIIN3a.

5. Ilonyuyenue u ananu3 UK-criekTpoB auTnokapbamMaTHO-XJIOPUAHBIX coeauHerni BucmyTa (I11).

6. Ananu3 npoaykToB ankwiupoBanus mpuc(N,N-1umerrmiamuHOPEHIIT)CypPhMBI.
7. Anamu3 npoayktoB rajgoreaupoBanust mpuc(N,N-gumeTniaMuHOQEHIT)CYPbMBI.
8. CuHTe3 M xapakTepucTHKa NpoAykToB ankuiupoBanus mpuc(N,N-aumeTnniaMuHOPpEHUI)CYpPbMbI

merooM UK-criekTpockomnuu.

9. CuHTE3 M XapaKTepUCTHKA KapOOKcuiaToB Tpuc(2,6-aumeTokcuderm)MeTuiacypbmbl metogom MK-

CHEKTPOCKOIHUHU.

10. CunHTe3 U XapakTepUCTHKa apeHCyNb(POoHATOB TpHC(2,60-AMMETOKCU(DEHNIT)METUICYPbMBI METOJOM

HK-cnexkTpockonuu.

YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON PABOTHI

CTYJAEHTOB 110 JUCHUIIJIMHE

IToaroroBka oT4yeTra o
nabopaTopHoi pabore
Coop MaTtepuana TUIS

KoanuecTBO
Ne 4acoB, B
HaumenoBanue pasjaesa (TemMmbl) DopMbl/BUABI COOTBETCTBUH C
JTUCIHUTLINHBI CaAMOCTOSITEJIbHOM padoThI y4eOHo-
TeMaTHYECKHUM
IJIAHOM
1. | Benenue. llenmn, 3amaun wu | U3yuenue OCHOBHOI1 20
byHKIIUN OpPTraHUYECKOTO | JIUTEepaTyphl
cunte3a. [ImanupoBanue cuaTe3a | M3ydeHue JOMOTHUTEIHHOM
JTUTEPATYPBI
KoncnektupoBanue
M3YUYEHHBIX HCTOYHUKOB
I[loarotroBka  oTuera MO
nabopaTopHoi paboTe
Coop MaTtepuana TUTS
BBITIOJTHEHUS KYpCOBOM
pabotsl. IloaroroBka Tekcra
KypCOBOI pabOTHI.
[ToaroToBKa K 3K3aMeHY
2. | Crparerus cuHTe3a. | M3yuenne OCHOBHOM 20
PerpocunTeTnueckuii aHanus JUTEPATYPBI
N3ydyeHue [OMOTHUTETBHOU
JUTEPATYpPBI
ITonroroska oTyeTa o
nabopaTopHoii pabote
Coop Marepuaia TUTST
BBIIOJTHECHHS KypCOBOM
pabotel. [loaroTroBka Tekcra
KypCOBO# paboTHI.
IToaroroBka K ’K3aMeHY
3. | B3aumonpeBparenus N3yuenne OCHOBHOM 20
(YHKIIMOHATBHBIX TPYIII JTUTEPATYPBI
N3ydyeHne [ONOTHUTEIBHOU
JTUTEPATYPHI
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BBITIOJIHEHHUS KYpCOBOU
pabotsl. IloaroroBka Ttekcra
KypCOBO# pabOTBHI.
[ToaroToBKa K 9K3aMeHY

UTOoro

60

S HPAKTUKYM 1O JMCHUIIVIMHE
Ilnan 1abopaTropHbIX padoT

No Tema naboparopHoit
n/m Tema 3ansTHS paboThI

Bcero
qacoB

| |BBeagenme. Ilemm, 3amaum w |[IpaBuna  pabotei B jabopaTopuu
(YHKIIUU OPraHUYEeCKOro CUHTE3a. | OpraHndecKkoro cuHrteza. llpubopel u
[TnanupoBaHue cuHTE3a 10CyJ1a B OPraHMYECKOM CHHTE3¢

MGTOI[I)I BBIACIICHUS, O4YUCTKH u
UICHTU(UKAIIMY OPTaHUYECKUX BEILICCTB.
Omnpenenenue TeMneparypsl MIaBJICHUS M-
HUTPOOEH30MHON KHCIIOTBHI

Il | Crparerus cuHTe3a. | Opranuueckas peakiuus 1 CUHTETHYECKUN
PerpocunreTnueckuii ananus METOJ. Peakiuu HYKJICO(pUIIBHOTO
samemenuss Syl m Sn2 Tuma. Cunres
JTUJIAlleTaTa i OPOMUCTOrO 3TUIIA

TakTuyeckue poOIeMbI CHHTE3a.
OOpa3oBaHue CBS3U  YIJIEPOA-YIJIEPO.
Kap6ouunbHbie COEJIMHEHUS KaK
Hykneopuasl U anekTpopuibl. CHHTE3
denondrazenna

11 | Baumonpespatienus N3orumncrueckne ¥ HEU30TMIICUYECKHE
(YHKIMOHATIBHBIX TPy TpaHchopmanuu.  MeToJbl OKHCIIEHUS-
BOCCTaHOBJICHHUS OpraHUYECKUX
coenuHeHuil. CUHTE3 aleToHa

CeNeKTUBHOCTh OPTraHWYECKUX PEaKIIU.
Peakuuu 3neKTpOPUIBHOTO 3aMeIIeHUS
(Se2) B apomMaTHYeCKMX COCIUHCHHSIX.
CuHTe3 M-HUTPOOCH30MHON KUCIOTHI

DNeMEeHTOOpraHN4eCcKHe COETUHEHMUSI.
CuHres mpuc(2,6-
JUMETOKCU(EHIIT)CYyPbMBI

Brinenenue, ouncTka M HMAEHTH(QUKAINA
3IIEMEHTOOPTAHUYECKUX COEMHEHHUIA.
ITepexpucrannuzanus mpuc(2,6-
JUMETOKCHU(EHIIT)CYpPbMBI

VYcraHOBIIEHUE CTPOCHUS OPTaHUYECKUX U
3JIEMEHTOOpraHn4Yeckux coenquuenni. MK-
CHEKTP M-HUTPOOEH30MHONW KHUCIOTHI H
mpuc(2,6-nuMeTokcuEHIIT)CyphbMbI

UTOro

34

JlabopaTopHBbIil NPAKTHKYM

No JlaGopaTopHas paboTta [TpakTuKym

1 | Jlabopatopuast pabora 1. IlpaBunma pabGotbl B mnaboparopuu | [1] ctp. 172
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OpraHu4ecKkoro cunresa. IIpubopbl U mocyqa B OpraHMYECKOM
CHHTE3€

JlaboparopHass pabora 2. MeToapl BBIACICHUS, OYHCTKH U
uAeHTUQUKAIMM  OopraHuyeckux  BemiecTB.  OmpexaeneHue
TEeMIIepaTyphl TUIABJICHHUS] M-HUTPOOEH30MHOM KUCIOTHI

[1] cTp.

178

JIaboparopHas pabota 3. Peakuinu HyKkJI€0(HIBHOTO 3aMeIICHUS
Sn1 m Sn2 tumna. CuHTe3 STHIANETaTa U OPOMUCTOTO ITHIIA

[1] ctp

173

, 174

JlaGoparopHnas padota 4. KapOOHHIIBHBIE COCAMHEHHS KaK
Hykseouisl 1 anekTpoduisl. Cuares heHondranenHa

[1] cTp.

189

JlaboparopHas padota 5. Peakiiun okuciIeHUsI 1 BOCCTAaHOBIICHUS
OpraHMyecKux coearHeHui. CuHTE3 aleToHa

[1] cTp.

183

JlabopaTopnas  pabora 6. Peakumm  31eKTpOPHIBHOTO
3amemieHus (Sg2) B apomaruyeckux coenuHeHusx. CuHTes M-
HUTPOOCH30MHON KUCIOTHI

[1] cTp.

178

JIabopaTtopHas paboTta 7. DJIeMEHTOOPraHUYECKUE COSITUHEHUSI.
Cunre3 mpuc(2,6-numerokcu)eHII ) CypbMBI

[1] cTp.

204

Jlaboparopnass  pabora 8.  BeligeneHue, ouyucTKa H
UICHTH()UKAIISL 9JIEMEHTOOPTaHUICCKUX COCITUHEHUH.
Iepexpucrammusanus mpuc(2,6-1uMeToKCH(EHNIT)CYPbMBI

[1] cTp.

204

Jlabopatopunas  pabora 9.  VYcraHOBIE€HHE  CTPOEHHUSA
OpPraHUYeCKUX M 3JIEMEHTOOpraHumdeckux coeaunHenuid. K-
CIIEKTp  M-HUTPOOCH30WHOW  KHCIOTBI u  mpuc(2,6-

[1] ctp.

211

JTIUMETOKCU(EHWIT)CYPhMBI

JUTEPATYPA
[1] XKunxos, B.B. Oprannveckuii cunte3: yuebHoe mocobue/ B.B. Kuakos, U.A. Tpodumiiosa,
N.B. Eroposa. — bnarosemienck: M3a-so BITIY, 2018.— 256 c.

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)

YCBOEHHOI'O MATEPHAJIA
6.1 OneHouHbIE CPEACTBA, IOKA3aTEIH U KPUTEPUH OLCHUBAHUSI KOMIIETEH U

Hupexc Ounenovnoe IHokazarenu Kpurtepun onenuBanus
KoMIieTe Cpe/iCTBO OlLleHUBAHMS chopMUpPOBAHHOCTH KOMIIETEHIM A
HIIUH
OIIK-1 OrtueT 110 Huzknii — CTaBUTCH, €CIIx JOMYIECHBI
mabopaTopHON | HEYNOBJIETBOPHUTENh | CyIIECTBEHHbIE  OomuOku (B XO0je
pabore HO OKCIIEPUMEHTa, B  OOBSICHECHHH, B
odopmiieHUH paboTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU H
npudbopamu), KOTOpble HE UCHPABIISIOTCS
JIaXe M0 YKa3aHUIO MPEeno/1aBaTels.
[Toporossrii — | cTaBUTCS, €CIOM JOMYIICHBl OJIHA-]IBE
YAOBJIETBOPUTENIBHO | CyIIeCTBEHHble  OomMOKH (B Xoje
DKCIIEPUMEHTa, B  OOBSICHEHUH, B
obopmieHun padoOTHI, Mo TEXHUKE

Oe3omacHoCTH, B paboTe ¢ BEUIECTBAMU U
npudopamu), KOTOpbIE HCHPABISIIOTCSA C
ITOMOILBIO MPENOAABATEISL.

ba3oBblii — x0po11o

a) paboTa BBITIOJHEHA TMPABWILHO, 0O€3
CYIICCTBCHHBIX OH_II/I60K, CACJIaHbI BBIBOAbBI,
0) JOMyCTUMBI: HEMOJHOTA MPOBEICHUS
Wi 0(pOpMIICHHSI IKCTIEPUMEHTA, OJIHA-JIBE
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HECYIIIECTBCHHBIC OIIMOKH B MPOBEIACHUH
Wi OQOpPMIICHMHM  OJKCIEPHMEHTa, B
mpaBuiIax paboOTBl C  BEMIECTBAMH U
nprOopaMu

Bricokuii — OTIIMYHO

a) paboTa BBHIMOJIHEHA MOJHO, MPABUJIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, CHEIaHbI
BBIBO/IBI,

0) 9KCIIEpUMEHT OCYMISCTBJICH 10 IUIaHy C
YYeTOM TEXHHKH O€30MacCHOCTH W TPAaBHII
paboThl C BemeCTBAMH W MPUOOPAMU;
B) HMEIOTCSI OpPTraHU3AIMOHHBIC HABBIKH
(ToIep >KUBAETCsl YUCTOTa paboyYero mMecra
U TOpSAIOK HA  CTOJE, DKOHOMHO
HCIIOJIBb3YIOTCS] PEaKTHBBI).

KoHntposbnas
paborta

Huzkuii —
HEY/I0BJIETBOPUTEID
HO

JOMyCTWJI YHCIO OMIMOOK W HEJ0YETOB
MPEBOCXOJAIIEe HOPMY, MpPU KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3%»

IToporossrii —
YIOBJIETBOPUTENBHO

€CII CTYJICHT TPAaBHILHO BBITIONHUI HE
MEHEE MOJIOBHHBI PabOThI MIIM JIOIYCTHII:
He Oojee ABYX TpyOBIX OIMIMOOK; WJIM HE
Oonee onxHOM TpyOoil U ogHOW HerpyOou
OIIMOKH M OJTHOTO HEA0YETAa; UK He Oosee
JIBYX-TPEX HErpyObIX OIMMOOK; W OJTHON
HerpyOoil OImMOKY U TpeX HEA0YETOB; WIH
IIPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-TISITH HEJIOUETOB.

ba3oBslii — x0po1o

CTYJEHT BBIMOIHUI PaboOTy MOIHOCTHIO,
HO JIOMYyCTHWJI B Hel: He Oojee OXHOU
Herpy0oii oImuOKHu U OTHOTO HeloYeTa WIn
He 0oJiee IBYX HEJI0UETOB

BrIcokuii — OTIIMUHO

paboTa BbIMOTHEHa 0€3 OIMMOOK, YKa3aHBI
BCE pacyeTHble (DOPMYJBI,  €IUHUIIGI
u3MepeHusi, 0e3 OMMUOOK BBIMOIHEHBI
MaTEeMATHYECKHUE PACUCTHI

OIIK-2

Otuer no
nabopaTopHOH
pabore

Huzkuii —
HEYJOBJIETBOPUTEIIb
HO

CTaBUTCH, eciu JOTYIIEHBI
CyllIeCTBeHHbIe  OmUOKH (B XoIe
OKCIEPUMEHTa, B  OOBSICHECHHH, B
obopmieHun padoOTHI, Mo TEXHUKE
Oe3omacHOCTH, B paboTe C BElIeCTBAaMU U
npubopamu), KOTOpPhIE HE HUCIPABISIOTCS
JlaXKe M0 YKa3aHUIO IPEenoaaBaTes.

IToporossrii —
YIOBJIETBOPUTEIBHO

CTaBUTCS, €CIM JOIYIIEHbl OJIHA-]IBE
CylllecTBEHHbIE  omuOKu (B Xxone
HKCIIEPUMEHTa, B  OOBSICHEHUH, B
obopmieHun padoOTHI, Mo TEXHUKE
Oe3omacHoCTH, B paboTe ¢ BEUIECTBAMU U
npudbopamu), KOTOpbIE HCHPABISIIOTCSA C
ITOMOILBIO MPENOAABATEISL.

ba3oBsIi1 — X0pomo

a)paboTa BBIIOJIHEHA TPAaBWIBHO, 0Oe€3
CYIICCTBCHHBIX OIJ_II/I60K, CACJIaHbI BBIBOAbBI,
0) JOMyCTUMBI: HEMOJHOTA TPOBEICHUS
Wi 0(pOpMIICHHSI IKCTIEPUMEHTA, OJIHA-JIBE
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HECYIIIECTBCHHBIC OIIMOKH B MPOBEIACHUH
Wi OQOpPMIICHMHM  OJKCIEPHMEHTa, B
mpaBuiIax paboOTBl C  BEMIECTBAMH U
nprOopaMu

Bricokuii — OTIIMYHO

a) paboTa BBHIMOJIHEHA MOJHO, MPABUJIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, CHEIaHbI
BBIBO/IBI,

0) 9KCIIEpUMEHT OCYMISCTBJICH 10 IUIaHy C
YYeTOM TEXHHKH O€30MacCHOCTH W TPAaBHII
paboThl C BemeCTBAMH W MPUOOPAMU;
B) HMEIOTCSI OpPTraHU3AIMOHHBIC HABBIKH
(ToIep >KUBAETCSl YUCTOTa PaboYero mMecra
U TOpSAIOK HA  CTOJE, DKOHOMHO
HCIIOJIBb3YIOTCS] PEAKTHBBI).

OIIK-2

KoHntposbnas
paborta

Huzkuii —
HEY/I0BJIETBOPUTEID
HO

JOMyCTWJI YHCIO OMIMOOK W HEJ0YETOB
MPEBOCXOJAIIEe HOPMY, MpPU KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3%»

IToporossrii —
YIOBJIETBOPUTENBHO

€CII CTYJEHT IPAaBWJIBHO BBIOJHWI HE
MEHee IMOJIOBUHBI pabOThl MM JOIYCTHII:
He OoJiee ABYX TpyOBIX OIIMOOK; WM HE
Oosiee omHOM TPyOOH M OmHOW HErpyOoit
OLIMOKH U OJJHOT'O HeJl0ueTa; WiK He Ooiee
JIByX-TpeX HErpyObIX OLIMOOK; WJIM OJIHOM
HEerpyOoil omMOKN U TPEeX HEI0YETOB; WU
IIPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTMYIUHU
YeThIpeX-TISITH HEI0UETOB.

ba3oBsIii — XOpo1o

CTYJCHT BBITIOJHUI PabOTy MOJIHOCTHIO,
HO JIOMYyCTHJI B Hel: He Oonee OmHOU
Herpy0oi OITMOKY U OJTHOTO HEJIOYETa UITH
He Oosiee IBYX HETOYETOB

Bricokuii — OTIIMYHO

paboTa BbINOJIHEHa 0€3 OMMOOK, YKa3aHbI
BCE pacyeTHble (QOPMYINbI, EIUHHIIBI
u3MepeHusi, 0e3 OIMOOK BBHITTOJHEHBI
MaTeMaTHYeCKUe pacueThl

[1K-1

Otuer no
nabopaTopHOI
pabote

Huzkuii —
HEYJOBJIETBOPUTEIIb
HO

CTaBHTCH, eciu JOTTYIICHBI
CylIeCTBeHHbIE  OomuOKku (B XoIe
OKCIIEPUMEHTa, B  OOBSICHECHHH, B
odopmiieHUH paboTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU H
npudbopamu), KOTOpble HE UCHPABISIOTCS
JTaXKe 10 YKa3aHUIO MTPETo/1aBaTellsl.

IToporossrii —
YIOBJIETBOPUTEIBHO

CTaBUTCS, €CIM JOIYIIEHbl OJIHA-]IBE
CylllecTBEHHbIE  omuOKu (B Xxone
HKCIIEPUMEHTa, B  OOBSICHEHUH, B
obopmieHun padoTHI, Mo TEXHUKE
Oe3omacHoCTH, B paboTe ¢ BEUIECTBAMU U
npudbopamu), KOTOpbIE HCHPABISIIOTCSA C
IIOMOILBIO MPENOAABATEISL.

ba3oBblii — x0po1o

a)paboTa  BBINOJIHEHAa TPaBWIbHO, 0e€3
CYILECTBEHHBIX OIIMOOK, C/IC/IaHbl BBIBOABI;
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0) [OMyCTUMBL: HEMOJHOTA TPOBEICHHUS
Wi opopMIICHHSI IKCIIEPUMEHTA, OJIHA-/IBE
HECYIIIECTBCHHBIC OIIMOKH B MPOBEIACHUH
Wi OpOpPMIICHMHM  OJKCIEPHMEHTa, B
npaBWiIax paboOTBl C  BEMIECTBAMH U
nprOopaMu

Bricokuii — OTIIMYHO

a) paboTa BBHIMOJIHEHA TOJHO, MPABUJIBHO,
0e3 CyIIECTBEHHBIX OIIMOOK, CHEIaHbl
BBIBO/IBI,

0) 9KCIIEpUMEHT OCYIISCTBJICH 10 IUIaHy C
YYeTOM TEXHHKH OC30MacHOCTH W TPABHII
paboThl C BemeCTBAMH W MPUOOPAMH;
B) HMEIOTCSI OpPTraHU3AIMOHHBIC HABBIKH
(moaep>KUBAETCSl YUCTOTa PabOUYero mMecra
U TOpSAIOK HA  CTOJE, DKOHOMHO
HCIOJIBb3YIOTCS] PEAKTHBBI).

ITK-1

KoHntposbHas
pabora

Huzkuii —
HEY/I0BJIETBOPUTEID
HO

JOMyCTWJI YHCIO OMIMOOK W HEJ0YETOB
MPEBOCXOJAIIEe HOPMY, MpPU KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3%»

IToporossrii —
YJIOBJIETBOPUTENBHO

€CII CTYJICHT TPABHJILHO BBITIOJNHUI HE
MEHEe TOJOBHHBI PaOOTHI WM JOIYCTHII:
He Oojee ABYX TpyOBIX OIMIMOOK; WJIA HE
Oonee onxHOUM TpyOoil W ogHOW HerpyOou
OIIMOKHY U OJTHOTO HEJI0UeTa; WA He OoJee
JBYX-TpeX HErpyObIX OIIMOOK; HIIM OJIHOM
Herpy0oil ommMOKN U TPEeX HEIOYETOB; WU
MIPU OTCYTCTBUU OIMUOOK, HO TIPU HATTUYUU
YETHIPEX-TISITH HEJIOUETOB.

ba3oBslii — xopo1o

CTYJEHT BBIMIONHUI PaboOTy MOIHOCTHIO,
HO JIONMYyCTHWJI B Hel: He Ooee OnHOU
Herpy0oii oImuOKH U OTHOTO HeloYeTa WIn
He OoJiee IBYX HEJI0UYETOB

Bricokuii — OTIIMYHO

paboTa BbINOJIHEHa 0€3 OMMOOK, YKa3aHbI
BCE pacyeTHble (QOPMYINbI, EIUHHIIBI
u3MepeHusi, 0e3 OIMOOK BBHITOJHEHBI
MaTeMaTHYeCKUe pacueThl

[1K-1

YCTHBI OTBET
Ha
nabopaTOpHOM
3aHSATHH

Huszkuii
(HEYTOBIIETBOPUTEITH
HO)

- He3HaHHE TPOrpaMMHOr0 MaTepHuaa;
- [IpU OTBETC BO3HUKAIOT OI_HI/I6KI/I,

- 3aTpyJHEHHUS  TpPU  BBHINOJIHEHUH
MPAKTUYECKHUX PadoT.

[Toporosslii
(YIOBIETBOPUTENBH

0)

- YCBOEHHE OCHOBHOT'O MaTepHaa;
- IPY OTBETE JOIMYCKAIOTCS HETOYHOCTH;
- IPY OTBETE HEAOCTATOYHO NMPABUIIbHBIE
(bOopMyIIHPOBKH;

- HapylIeHUE MOCIeA0BaTEIbHOCTH B
W3JI0KEHUU TTPOTPAMMHOTO MaTepHana;

- 3aTPyIHEHUS B BHITIOJTHEHUH
MPAKTUYECKUX 3aJJaHUI.
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bazoBblii
(xoporo)

- 3HAaHUE MIPOTrPaMMHOTO MaTepHaa;
- TPaMOTHOE U3JIOXKEHHUE, 0e3
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HA
BOIIPOC;

- MPAaBWJIbHOE TPUMEHEHUE TEOPETUYECKHUX
3HAHUM;

- BIaJicHUE HEOOXOIMMBIMU HaBBIKAMH
TP BBIMIOJHEHNUU W TPAKTUYECKUX 3a]1a4.

Bricokuii
(oTIMYHO)

- NIyOOKOE ¥ MPOYHOE YCBOCHHE
POrpaMMHOTO MaTepuaa;

- TIOJIHBIE, MTOCIIEIOBATEIbHbIC ,
IPaMOTHBIE ¥ JIOTHYECKHU H3JIaracMble
OTBCTHI ITPU BUAOU3MCHCHHUHU 3aJaHN;

- CBOOOIHO CIIPABJISIOIIAECS C
IIOCTAaBJICHHBIMHU 3a1adaMH, 3HAHUS
MaTepuaa;

- IPaBUJIBLHO 0OOCHOBAHHBIC TIPUHATHIC
pelIeHus;

- BJIaJICHUE PAa3HOCTOPOHHUMH HaBBIKAMHU
U IPHEMaMH BBITIOJTHEHHS IPAKTHUCCKUX
pabor.

[1K-2

Otuer no
nabopaTopHOI
pabore

Huzknii —
HEYI0BJIETBOPUTEID
HO

CTaBUTCH, ecnu JOTYIIEHBI
CYLIECTBEHHBIE OIINOKHU (B X0Je
DKCIIEPUMEHTa, B  OOBICHEHUH, B
odopMIIeHUH  PpaboTHI, 0 TEXHUKE
Oe3omacHOCTH, B paboTe C BElIeCTBAMHU U
npudopamu), KOTOpble HE UCHPABIISIOTCS
JlaXKe M0 YKa3aHUI0 IpenoaaBaTes.

IToporossrii —
YAOBJIETBOPUTEIBHO

CTaBUTCS, €CIU JIONYIICHBI OJIHA-]IBE
CYIIECTBEHHBIE OILINOKH (B xone
OKCIIEPUMEHTa, B  OOBSICHECHHH, B
odopmieHUn paboTHI, M0 TEXHUKE
0e30MacHOCTH, B paboTe C BEIIECTBAMU U
npudbopamu), KOTOpPhIE HCIPABISIIOTCS C
MTOMOIIBIO NP0 aBATEISL.

ba3oBslii — xopo1o

a)paboTa  BBINOJIHEHAa TpaBWIbHO, 0e€3
CYIIECTBEHHBIX OIMIMOOK, C/IEaHbl BHIBOIBI,
0) JOMyCTUMBI: HEIMOJIHOTA MPOBEICHUS
Wi opOpMITEHHST IKCTIEPUMEHTA, OJTHA-/IBE
HECYILIECTBEHHbIE OIIMOKM B TPOBEICHUU
wi  oQOpMIICHHMH  DKCIIEpUMEHTa, B
npaBuiax pabOTel C  BEIIECTBaMH U
npubopamu
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Bricokuii — OTIIMYHO

a) paboTa BBHINMOJHEHA MOJHO, MPAaBUJIBHO,
0€3 CyIIECTBEHHBIX OIIMOOK, CHEIaHbI
BBIBO/IBI,

0) 9KCIIEpUMEHT OCYMISCTBJICH 10 IUIaHY C
YYeTOM TEXHHKH O€30MacHOCTH U TPABHII
paboThl C BemeCTBAMH W MPUOOPAMH;
B) HMEIOTCSl OpPTraHU3AIMOHHBIC HABBIKH
(ToIIep>KUBACTCSl YUCTOTa PaboYero mMecra
M TOpSAIOK HA  CTOJE, DKOHOMHO
WCIOJIb3YIOTCS] PEaKTHBEI).

[1K-2

KoHntposbHas
paborta

Huzkuii —
HEYJI0OBJIETBOPUTEIIb
HO

JOMyCTWJI YHUCIO OMIMOOK W HEJ0YETOB
MIPEBOCXOJSIIEE HOPMY, MpU KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3»

IToporossrii —
YIOBJIETBOPUTENBHO

€CIIK CTYJICHT TPABHILHO BBITIOJNHUI HE
MEHEE MOJIOBHHBI PabOThI HMJIM JIOYCTHII:
He Oojiee ABYX TpyObIX OIMIMOOK; WJIM HE
Oonee onmHOUM TpyOoil U ogHOW HerpyOou
OIIMOKH M OJTHOTO HEJA0YETa; UK HEe Ooiee
JIBYX-TPEX HErpyObIX OIMMOOK; WM OJHON
HerpyOoil OmMOKY U TpeX HEA0YETOB; WIH
IIPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-IISITH HEJJOUETOB.

bazoBelii — xoporo

CTYZICHT BBINIOJHHII PabOTy IOJHOCTBIO,
HO JONMyCTWJI B HeW: He Oojee OnHOU
HEerpyOo# OImMOKK ¥ OJHOTO HeJ04YeTa W
He OoJiee IBYX HEJI0UYETOB

Bricokuii — OTIIMYHO

paboTa BbINIOJIHEHA 0€3 OIIMOO0K, YKa3aHbI
BCE pacueTHbIC (POPMYJIbI, € AMHUIIBI
U3MepeHus, 0e3 OMMOOK BHITIOIHEHBI
MaTeMaTHYeCKUe pacueThl

[1K-4

Oruer no
nabopaTtopHoOi
pabote

Huskuit —
HEYJIOBJIETBOPUTEIIb
HO

CTaBUTCH, eciu JIONYIIEHBI
CyIIECTBEHHBIE  OomuOKkH (B XOfe
DKCIIEPUMEHTa, B  OOBICHEHUH, B
obopmieHun padoOTHI, Mo TEXHUKE
0e3omacHOCTH, B paboTe C BElIeCTBAaMHU U
npubopamu), KOTOpPhIE HE HUCIPABISIOTCS

JAaKC T10 YKA3aHUIO ITPETIOgaBaTCIIs.

IToporossrii —
YAOBJIETBOPUTEIBHO

CTaBUTCS, €CIU JIONYIICHBI OJIHA-]IBE
CYIIECTBEHHbBIE OILINOKHU (B Xone
OKCIIEPUMEHTa, B  OOBSICHCHHH, B
odopmiieHUH paboTHI, M0 TEXHUKE
0e30MacHOCTH, B pabOTe C BEIIECTBAMU H
npudbopamu), KOTOpbIE HCHPABISIIOTCS C
MTOMOIIBIO MPEIOIaBaTEIS.

ba3oBblii — xopo1o

a)paboTa BBIIOJHEHA TIpaBUILHO, 0e3
CYIIECTBCHHBIX OIHI/I6OK, CJCIIaHbl BBIBOJBI,
0) JOMyCTUMBL: HEMOJHOTa TPOBEICHUS
i opOpMIIEHUST SKCIIEPUMEHTA, OJIHA-/IBE
HECYIIECTBEHHBIC OIIMOKH B MPOBEACHUH
Wi OQOpPMIIGHMHM  OKCIEpHMEHTa, B
npaBuiax pabOTel C  BEIIECTBaMH U
nprdopaMu
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Bricokuii — OTIIMYHO

a) paboTa BBHINMOJHEHA MOJHO, MPAaBUJIBHO,
0€3 CyIIECTBEHHBIX OIIMOOK, CHEIaHbI
BBIBO/IBI,

0) 9KCIIEpUMEHT OCYMISCTBJICH 10 IUIaHY C
YYeTOM TEXHHKH O€30MacHOCTH U TPABHII
paboThl C BemeCTBAMH W MPUOOPAMH;
B) HMEIOTCSl OpPTraHU3AIMOHHBIC HABBIKH
(ToIIep>KUBACTCSl YUCTOTa PaboYero mMecra
M TOpSAIOK HA  CTOJE, DKOHOMHO
WCIOJIb3YIOTCS] PEaKTHBEI).

[1K-4

KoHntposbHas
paborta

Huzkuii —
HEYJI0OBJIETBOPUTEIIb
HO

JOMyCTWJI YHUCIO OMIMOOK W HEJ0YETOB
MIPEBOCXOJSIIEE HOPMY, MpU KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3»

IToporossrii —
YIOBJIETBOPUTENBHO

€CIIK CTYJICHT TPABHILHO BBITIOJNHUI HE
MEHEE MOJIOBHHBI PabOThI HMJIM JIOYCTHII:
He Oojiee ABYX TpyObIX OIMIMOOK; WJIM HE
Oonee onmHOUM TpyOoil U ogHOW HerpyOou
OIIMOKH M OJTHOTO HEJA0YETa; UK HEe Ooiee
JIBYX-TPEX HErpyObIX OIMMOOK; WM OJHON
HerpyOoil OmMOKY U TpeX HEA0YETOB; WIH
IIPU OTCYTCTBUU OLIMOOK, HO TIPU HAJTUYUU
YETHIPEX-IISITH HEJJOUETOB.

bazoBelii — xoporo

CTYZICHT BBINIOJHHII PabOTy IOJHOCTBIO,
HO JONMyCTWJI B HeW: He Oojee OnHOU
HEerpyOo# OImMOKK ¥ OJHOTO HeJ04YeTa W
He OoJiee IBYX HEJI0UYETOB

Bricokuii — OTIIMYHO

paboTa BbINIOJIHEHA 0€3 OIIMOO0K, YKa3aHbI
BCE pacueTHbIC (POPMYJIbI, € AMHUIIBI
U3MepeHus, 0e3 OMMOOK BHITIOIHEHBI
MaTeMaTHYeCKUe pacueThl

[1K-4

YCTHBI OTBET
Ha
nabopaTOpHOM
3aHATHH

Husknii
(HEeyJOBJIETBOPUTEIND
HO)

- He3HaHHE TPOrpaMMHOr0 MaTepHuaa;
- [IpU OTBETC BO3HUKAIOT OHII/I6KI/I,

- 3aTpyJHEHHUs  TpU  BBINOJIHEHUH
MPAKTUYECKUX padoT.

[Toporosslii
(YIoBIETBOPUTENBH

0)

- YCBOEHHE OCHOBHOT'O MaTepHaa;
- IPY OTBETE JOIMYCKAIOTCS HETOUHOCTH;
- IPY OTBETE HEAOCTATOYHO MPABUIIbHBIE
(bOopMyIINPOBKH;

- HapyIIeHUE MOCIeA0BaTEIbHOCTH B
W3JI0KEHUU TTPOTPAMMHOTO MaTepHaa;

- 3aTPyIHEHUS B BHITIOJTHEHUH
MPAKTUYECKUX 3aJJaHUI.

bazoBrIit
(xoporo)

- 3HaHHE MPOTPAMMHOTO MaTepUaIIa;
- TPaMOTHOE M3JIOKEHHUE, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOTIPOC;

- IPaBUWJIbHOE IPUMEHEHUE TEOPETUUECKUX
3HAHUM;

- BIIaJICHHE HeOOXOIUMBIMHA HaBBIKAMU
IIPY BBITIOJIHEHUH M MPAKTUUYECKHUX 33]1a4.
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Bricokuii - NIyOOKOE M MPOYHOE YCBOCHHE
(0TIHMYHO) IIPOrpaMMHOI0 MaTepHaa;
- IIOJIHBIE, ITOCIIEI0BATEIIbHBIE ,
IPAMOTHBIE U JIOTUYECKHU U3JIaracMble
OTBCTHI ITPU BUAOU3MCHCHHUHU 3aJaHN;
- CBOOOJTHO CITPABJISIOIINECS C
IIOCTaBJICHHBIMHU 3aJadaMH, 3HAHUA
MaTrepuana;
- MPAaBUJIbHO 00OCHOBAHHBIE IPUHSTHIC
pelieHus;
- BJIaJICHUE PA3HOCTOPOHHUMU HABBIKAMU
Y IPUEMaMU BBITIOJIHEHUSI IPAKTUUYECKUX
pabor.

6.2 IIpomMe:kyTOUHAs aTTECTAMS CTYIEHTOB MO JUCIHUILINHE
[TpomexyTouHasl aTTecTalus SBISETCS MPOBEPKON BCeX 3HAHMIL, HABBIKOB M YMEHHI CTYAEHTOB,
MPUOOPETEHHBIX B TMPOIECCe HW3YYCHHS AUCHUILIMHBL DOpMON NPOMEKYTOYHOH AaTTECTAIlMH II0
TUCIUILTMHE SIBJISIETCS SK3aMEH, 3alluTa KypCcOBOU pabOTHI.
Jlisi olleHWBaHUS PE3YJIbTATOB OCBOCHUS JTUCIHHUIUIMHBI TMPHUMCHSIOTCS CICIYIOIINE KPUTCPUU
OLICHUBAHMSI.
KPUTEPUU OLIEHVUBAHUS KYPCOBOWM PABOThI

AHanu3 pe3yiabTaToB KypcoBOi pabOThI IPOBOAUTCS MO CAEAYIOIIUM KPUTEPHUSIM:

1. HaBblku caMOCTOSATENbHON PadOTHI C MaTepHalaMU UCCIIEA0BAHNUS.

2. VYMeH#He NpaBUIbHO IPUMEHATh METO/IbI UCCIIEIOBAHUS.

3. YMeHHe rpaMOTHO MHTEPIPETUPOBATH MOJIYICHHBIC PE3YJIbTATHI.

4.  CnocoOHOCTh OCYIIECTBIATh HEOOXOAMMBIE PACUEThl, MONydYaTh PE3yJIbTaThl U TPaMOTHO
M3JIaraTh WX B OTYETHOM JIOKYMEHTAIINH.

5. YMeHue BBISIBUTH MPOOJIeMy, IPEUIOKHUTH CIIOCOOBI €€ pa3perieHns], yMEHHE JIENIaTh BHIBOIBI.

6. YMeHHe o)OPMUTH HTOTOBBIM OTYET B COOTBETCTBUH CO CTAHIAPTHBIMU TPEOOBAHUSIMH.

7. YMmenue paboTaTh ¢ TUTEPATypPO, UCIOIB30BAaTh IEPBOMCTOYHHUKH.

[Tynktel ¢ 1 mo 7 natot 10 50% BKi1aia B UTOTOBYIO OLIEHKY CTYJICHTA.

8. VYMeHwue 3amuimarh pe3yabTaThl CBOEH pabOThI, TPaMOTHOE MOCTPOEHUE PEUH, UCTIOIh30BAHUE
MIPH BBICTYTUICHUH CIICIIUATBHBIX TEPMUHOB.

9. CnocoOHOCT KPaTKO U HATTSAHO U3TI0KUTH PE3yIbTaThl paOOTHI.

[TynkTer 7, 8 natot 10 35% BKIJIaga B UTOTOBYIO OIICHKY CTYJIEHTA.

10. VYpoBeHb caMOCTOSATEIHHOCTH, TBOPUYECKOW aKTUBHOCTH ¥ OPUTHHAILHOCTH TPU BBITTOJIHEHUT
paloThI.

11. BeicTyieHus Ha KOH(QEPEHITUAX U TTOITOTOBKA K MyOIMKAIIMK TE3UCOB JIISI IIEYaTH 110 UTOraM
paboThI.

[Tynkter 8 — 11 gatot 10 15 % BKIIaga B UTOTOBYIO OIEHKY CTY/ICHTA.

Ouenka 5 (OTJIMYHO) CTABUTCS, €CIIU:

® CTYJICHT B CPOK, B TIOTHOM 00BEMe M Ha BEICOKOM YPOBHE BBIIIOJIHUI KYPCOBYIO paboTy;

eTeMa, 3asBJICHHAs B pPaboTe, pacKphiTa TOJHOCTHIO, BCE BBIBOJBI CTYICHTA ITOATBEPIKICHBI
MaTepuaIaMH UCCIEeIOBAHUS U pacyeTaMu;

e [IpH 3aIUTE U HAMMCAHUU Pa0OTHI CTYACHT MPOJAEMOHCTPUPOBAT BBIIIETIEPEUNCICHHBIC HABBIKHA U
YMEHHUS;

® OTYET TOJITOTOBJICH B COOTBETCTBUU C MPEABSIBIIEMBIMHA TPCOOBAHUSIMHU.

Ouenka 4 (Xopo110) CTaBUTCS, €CIIU:

® CTYJICHT BBINIOJIHUI KYPCOBYIO pPa0OTy C HE3HAYUTEIBHBIMH 3aMeuaHusMH, ObUT MeHee
CaMOCTOSITENICH U MHULIMATUBEH;

e TeMa paboThl paCKphITa, HO BBIBOJII HOCSIT IIOBEPXHOCTHBIN XapakTep;

® MPaKTHYECKUE MaTepHalIbl 00pabOTaHbl HE TOTHOCTHIO.
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Ouenka 3 (y10BJ1eTBOPUTEIBHO) CTABUTCS, €CIIU:

® CTYJIEHTY, KOTOPBII TOIyCKa MPOCYEThl U OIIUOKHU B paboTe;

® HE IIOJIHOCTBIO PAaCKpPhLI 3asBJICHHYIO TEMY;

® [1eJ1aJ1 [IOBEPXHOCTHBIE BBIBOIBI

e C;1a00 MPOAEMOHCTPHPOBAJ AaHATUTUYECKHE CIIOCOOHOCTH U HABBIKH PabOTHI C TEOPETHUECKUMHU
HUCTOYHUKAMHU.

Onenka 2 (Hey/10BJICTBOPUTEJIbHO) CTaBUTCS, €CIIU:

® CTY/ICHT HE BBINOJIHWI KyPCOBYIO Pa0bOTy, JTMOO BBIMOIHWI C TPYOBIMU HapyIICHUSIMHI
TpeOOBaHMIA;
® HE PAaCKpPBLI 3asBJICHHYIO TEMY;

® HEe BBIMOJIHII IPAKTUYECKOM YacTH paboThI.

KPUTEPUU OHEHUBAHUSA YCTHOI'O OTBETA HA DK3AMEHE

Ouenka «5» (OTJIMYHO) CTaBUTCS, €CJIU CTYJICHT:

1. TmONMHO pacKphITO coAepKaHHe MaTepuasa OuseTa;

2. Marepuall U3JI0KEH I'PaMOTHO, B OIPEAEICHHOW JIOTUYECKOW I0CIE0BATEIbHOCTH, TOYHO
UCIOJIb3YETCS] TEPMUHOIIOTHUS;

3. MOKa3aHO yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHUS KOHKPETHBIMU IPUMEpPAMU,
MPUMEHSTh UX B HOBOU CUTYAIlWH;

4. NpPOJEMOHCTPUPOBAHO  YCBOGHHWE  pPAHEE  HM3YYEHHBIX  COMYTCTBYIOIIMX  BOIIPOCOB,
c(hOpMHUPOBAHHOCTH U YCTOMYMUBOCTh KOMIETSHIINN, YMEHUN U HABBIKOB;

5. OTBET IPO3BYyYaJl CAMOCTOSITENIbHO, 0€3 HaBOASIIUX BOIIPOCOB;

6. JOMyIIEeHbl OfHA — JBE HETOYHOCTH IMPHU OCBEUICHHUH BTOPOCTEHNEHHBIX BOIPOCOB, KOTOPHIE
HCIPABIIAIOTCS 110 3aMEYaHUI0.

Ouenka «4» (XOpo1I0) CTaBUTCS, €CIIH:

1. OTBET CTyJEHTa yAOBIETBOPSET B OCHOBHOM TPEOOBAHHSIM Ha OLIEHKY «5», HO MPU 3TOM HMEET
OJIMH U3 HEI0CTATKOB:

2. B HU3JI0KEHHUHU JOMYILIEHbI HEOOIbIINE MPOOebl, He UCKA3UBIIME COJIEpKAHNE OTBETA;

3. JomyuieHsl OJMH — JBa HeAOYEeTa IpPU OCBEUICHMH OCHOBHOIO COJIEP)KaHHSA OTBETa,
HCIIPABJICHHBIE 110 3aMEYaHUIO dK3aMEHATOPA;

4. nomyiieHsl omunOKka uiau 0oJjiee BYX HEIOYETOB MPU OCBEUIEHHH BTOPOCTENEHHBIX BOIPOCOB,
KOTOpBIE JIETKO UCIPABIIAIOTCA M0 3aMEYAaHUIO HK3aMEHATOPA.

Ounenka «3» (y10B/J1eTBOPUTEIbHO) CTABUTCS, €CIIU:

1. HemoJHO WM HENOCJIENOBATEIbHO PACKPBITO COJEpKAaHHWE MaTepuasa, HO IOKa3aHo oOliee
MMOHMMaHHUE BOIIPOCAa U MPOAEMOHCTPUPOBAHBI YMEHHUsS, JOCTATOUHBbIE JUISl JAJbHEHIIEro YCBOECHMUS
MaTepuana,

2. WMEeNUCh 3aTPyAHEHMs] WM JOMYIIEHbl OMIMOKH B ONpEAENIEHUH TMOHSATUM, HCIOJb30BaHUU
TEPMHUHOJIOTHH, UCIIPABJIEHHBIE I10CJIE HECKOJIBKUX HABOASILINX BOIIPOCOB;

3. [pu  HENOJHOM 3HAaHUM  TEOPETUYECKOT0  MaTepuana  BbIABIEHA  HEJAOCTaTOYHAs
c(OPMHPOBAHHOCTh KOMIETEHIUI, YMEHUI U HaBBIKOB, CTYJICHT HE MOXKET MPUMEHUTH TEOPHUIO B HOBOIA
CUTYallUH.

Onenka «2» (HeyA0BJICTBOPHUTEIBHO) CTABUTCSI, ECIIH:

1. He packpbITO OCHOBHOE COJiepaHHe y4eOHOro MaTepuaa;

2. oOHapy>XeHO HE3HaHWe WM HEMOHWMaHHe Oojblleil MM Hanbojee BaXKHON YacTH y4eOHOro
MaTepuaia,

3. IomnyIeHs! OMMUOKY B ONpPEIeIEHUH TOHATHA, TPH UCIIOJIb30BaHUHM TEPMHUHOJIOTHUH, KOTOPbIE HE
WCIIPABIIEHBI [10CJI€ HECKOJIBKMX HABOASIIUX BOIIPOCOB.

4. He chopMHUPOBAHBI KOMIIETEHLIUH, YMEHHUS U HAaBBIKH.

BOIIPOCHI K OK3AMEHY
1.  Hcropuueckuii 06030p CTAaHOBJIEHUS U PAa3BUTHUS OPraHUUECKOro cuHTe3a. CHHTE3 KpacuTemnen
U JICKapCTBEHHBIX IPENapaToB.
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2.  IlpenmMeT opraHMYeCKOro CHHTE3a.

3. llenn W TEHAEHIMM PA3BUTUS OPraHUYECKOro cuHTe3a. CHHTE3 MPAKTUYECKU IOJIE3HBIX
COEAMHEHUI U NIPUPOAHBIX aHAJIOTOB.

4. lemn opranuyeckoro cuHre3a. CHHTE3 Kak MHCTPYMEHT MCCIEAOBAaHHUS, CO3/IaHUE HOBBIX
CTPYKTYD, IPOOJIEMHBIX JUUIsl OpPraHUYECKON XUMUM, PACHIMPEHUE KPYT'a U3BECTHBIX COETUHEHUH.

5.  TepmoauHamuuecKkas U KHHETHYECKasl JOMYCTUMOCTb CUHTETUUECKOM peakLnu.

6. Tereponuruueckue peakuuu. OpraHuyeckue HOHBI U (AKTOPbI, ONpEAEIAIOIINEe HX
CTaOMIIBHOCTb.

7. Dnextpoduibl U HyKJIeo(pUibl B peakusax o0pa3oBaHus yIriepoI—yIrJIepoAHOM CBA3H.

8.  AJKuIMpOBaHHWE U allUJIMPOBAHUE apOMATUYECKHUX YTiIeBoAopoaoB o Opunemo — Kpadrcey.
Mexanusm peakiuu. Orpannuenus metoaa. CunTes GpeHosia KyMOJIbHBIM CIIOCOOOM.

9. Peakums ['punbspa. PaBnoecue Illnmenka. OcHOBHblE W HYKJICO(QWIBHBIE CBOWCTBA
peakTUBOB I'pUHbspa B CHHTETUYECKUX PEaKIHUIX.

10. HyxkneodwibHble peareHThl IPUMEHSEMBIC B PEAKIUAX COOPKHU YTIIepO] — YTIACPOTHON CBA3H.
HyxineopunbHOCTh M OCHOBHOCTh. lIpuMeHeHHE CHUJIBHBIX HEHYKJICO(QWIbHBIX OCHOBAaHUH —
munzonponuiamu autus (LDA) B npakTuke OpraHun4eckoro CUHTE3a.

11. Cunrernueckas 3HAYUMOCTb coyeTaHuss 1o Bropiy B peakuusx cOOpkH yriepon —
yriaepoaHoi cBsa3u. HegoctaTku peakiiuy U METO/Ibl UX YCTPAHEHUS.

12. KapOoHWIbHBIE COEMHEHUS KaK 3JIEKTPO(PUIIBI B PEaKIMIX COOPKH YIiepoJ — yrJIepoaHOH
cBsa3u. CUHTE3 alleTHICHOBBIX CIUPTOB (peakius PaBopcKoro).

13. Peakuum npucoeauHenusi-pparmentanuu | tuna. CnoxHodpupHas koHaeHcanus Kisiizena.
Cunre3 aneToykcycHoro sdupa.

14. Enonmzanusi KapOOHUIBHBIX coequHeHUil. dakTopbl, 00yciIaBIMBaONIME CTAOMIBLHOCTD
€HOJIOB. AJIb10JIbHASI U KPOTOHOBAsI KOHJICHCALUH.

15. OGecneyeHue mnpouecca CeIeKTUBHOCTH albJojbHON KoHaeHcauuu. IlpaBuno Burrura.
Peakuus Ilepkuna. CuHTe3 IPOU3BOJHBIX KOPUUHON KHUCIOTHI.

16. Cunre3 3¢pupoB B-OKCHUKAPOOHOBBIX KUCIOT B3aMMOICHCTBHEM KapOOHUIIBHBIX COCTUHEHUH C
s¢upamMu  O-TaJIOTEHKApOOHOBBIX KHCIOT TMOJ JEWCTBUEM METANIMYECKOro IIMHKA (peakuus
Pedopmarckoro).

17. Konpencamusi Kueenarens. CoenWHEHHMs] C aKTUBUPOBAHHONW METHJICHOBOM TPYIIION.
CuHTE3Bl HA OCHOBE MaJOHOBOI'O M all€TOYKCYCHOTO 3()HpOB.

18. BuyrpumonexynsipHas ciokHOod(hupHas KoHaeHcanus (peakmus Jukmana). CuHTe3
LUKINYECKUX KETOHOB.

19. [IlpumeHeHme  peakuWud  ajubJAOJBHOW  KOHJICHCAIWH. [IpoMBILITIEHHBI ~ CHHTE3
METHIN300yTUIIKETOHA U B-HOHOHA.

20. TIlpucoenunenne wuiauaoB ¢(ocopa 1o KapOOHWIBHOW TpyIIE aibJeTHJ0B W KETOHOB
(peaxuust BurTrra), kak crnocod cOopku J1BOMHON yriepos — yriaepogHoi cBa3u. CtaOunn3anus UiInIoB
dbocdopa. CunTes BuTamuHa A.

21. ComnpspkeHHOE MPUCOEAUHEHHE K o,-HerpeaebHbIM KapOOHUIBHBIM COEAUHEHUsM. 1,2- u
1,4-mpucoenunenue (peakuuss Muxasng) HYKI€oUIOB K  0O,B-HENpeAenbHbIM  KapOOHUIbHBIM
coeauHeHUsIM. PakTOPHI, 00yCIaBIMBaIOIINE 0OeCIIeueHIe PETHOCEIEKTUBHOCTH Tpoliecca.

22. BHYTpHUMOIEKYJISIpHAS IUKIA3AIUS 1,5-TMKapOOHMIEHBIX COCTUHEHUH (aHHETHMPOBAHUE TI0
Pobuncony).

23. KapOomeramumpoBaHue alkMHOB M0 HopmaHy - MeTOJ CHHTE3a aJIKEHOBBIX MPOW3BOIHBIX.
CrepeocenekTuBHOCTb peakiuu. Cunres 1,2-nu3amenieHHbIx ankeHoB. Peaktus Monnya.

24. PeTpOCHMHTETUYECKHN aHAJIH3 allMKIMYECKUX IENIEBBIX CTPYKTYP.

25. TlonsaTHe «(pyHKIMOHAIbHAS TPYIINA», YPOBHU OKUCIIEHUS YTIIEPOJAHOTO LIEHTPA.

26. Kiaccudukanusi yHKIHOHATBHBIX TPYNIT W WX B3aUMONpeBpameHuid. V3oruncuaeckue u
HEU30TUIICUYECKHE TPaHCPOpPMALUU (PYHKIMOHATBHBIX TPYIII.

27. Wzoruncuveckue  TpaHChOpMAIMK  TPOU3ZBOJHBIX  TIEPBOTO  YPOBHS  OKHCIICHHUS.
l"anoreHnpou3BoAHbIe, CHUPTHI W ankeHbl. Peakmus ruapoOopupoBanus (bpayH) Kkak cmocob
CEJIEKTUBHOI'O MOJTy4eHUs: aM-aiyKToB. MexaHu3M peakLuu.

24



28. MWzoruncuueckue TpaHchoOpMalMu MPOU3BOAHBIX BTOPOIO YPOBHSA OKHUCICHHS. AJKUHBI,
SMOKCUBI, 1,2-113aMenIeHHbIe U aJUIWJIbHbBIE POU3BOHbIE. Peakuus npucoenuHeHus-pparmeHTanuu 2-
ro tumna (peaknus [lap3ana). Cunres anpaeruaa C-15. CuHTE3 M IpUMEHEHUE AJUTUIIOBBIX CITUPTOB.

29. Wsorumncuyeckue TpaHCPOPMALMU MPOU3BOAHBIX TPETHETO YPOBHS OKHcieHus. KapOoHoBbIe
KHCIIOTBI, TAJIOI€HAHTHAPUAbI, HUTPUIIBI, NMPOMAPTUIUIOBBIE CIUPTHI, €HUHbI. Peaknuu anuaupoBaHus
HyKJIeopuioB rajoreHanruapuaamMu. CHHTE3 U IPUMEHEHNE CHUHOB.

30. Hewusoruncuueckue KOHCTPYKTHBHBbIE peakuuu: peakuus [nasepa, CHHTE3 NHMHAKOHOB,
al[WJIOMHOBAsI KOHJEHCALIUS.

31. Hewusoruncuueckue BOCCTAaHOBUTEIbHBIE TpaHCOpMAIMM KaKk IMyTH Iepexoga OT
MPOU3BOJHBIX C OOJBIIMM YpPOBHEM OKHCIEHHS K HPOHM3BOJHBIM C MEHBLIMM YPOBHEM OKHCIICHUS.
BoccranoButenbHbIe peareHThl, IPUMEHsIEMble B OpraHU4eCKOM CHHTe3e. Peakinu BOCCTaHOBIIGHUS IO
bepuy, Knmxuepy-Bonbsdy, Knemmenceny.

32. Hewusoruncuueckue OKUCIUTEIbHBIE TpaHCHOPMAIIUU KaK MyTH Mepexo/ia OT MPOU3BOAHbBIX C
MEHBUIMM YPOBHEM OKHCJIEHHUS K IMPOU3BOJHBIM C OOJBUIMM YPOBHEM OKHCIEHUS. OKHUCIUTENIbHBIE
peareHThl, IpUMEHseMbIe B opranndeckom cuntese. Peakuus [1punnepa-ModdaTra.

33.  OKHCITUTENHHO-BOCCTAHOBUTEIFHBIE PEAKIMHA CIUPTOB W KapOOHWUJIBHBIX COCIMHEHHU.
OxucneHre BTOPUYHBIX cOUPTOB (peakuust OmnrmeHayspa), BOCCTAaHOBIEHHE KapOOHWIBHBIX COEIUHEHUN
(peaxuus Meepseitaa-IToranopda-Bepnes). O6paruMocTs mpoiecca.

34.  OKHCIUTENbHO-BOCCTAHOBUTEIBHOE AMCIPONOPIIMOHUPOBAHUE aJIbJAECTUAOB: apOMaTHUYECKUX
(peaxmus Kannuiapo) u anudarndyeckux (peakuus THIEHKO).

35. B3saumomnpeBpaiieHusi (GyHKIMOHAJIBHBIX TPYII KaK CTPAaTeTHYECKH METOJ B TMOJHOM
cuHTe3€. [[pOMBINUIEHHBIN CHHTE3 ACKOPOMHOBOW KUCIIOTHI.

36. CenexkTUBHOCTH Opranndeckux peakiuii. Kiaccudukanus npo0iem celeKTUBHOCTH.

37. BpiOop moaxonsmield peaknuu Kak IyTh OOECHEYeHUs CEJIeKTHBHOCTH IPEBPAIICHUS
cyOcTpara.

38. BapbpupoBaHHe MPHUPOJIBI pEareHTOB Kak Croco0 yIpaBlieHHs! CEIEeKTUBHOCTHIO PEAKIINH.

39. CenexkTuBHas aKTUBAIMs AIbTEPHATHUBHBIX PEAKLMOHHBIX LIEHTPOB cyOCTpaTa Kak cHoco0
YIPaBJIEHUS CEIEKTUBHOCTBIO PEAKITUH.

40. 3ammra (QYHKUMOHAJBHBIX TPYII KakK CIOCOO YMpaBIEHUS CEJIEKTHMBHOCTBIO PEAKIIHH.
3aluMTHRIE Tpynnbl. 3amura KapOOHWIbHON M coupToBo rpynn. [lpuHmMn opToroHanbHOM
CTaOMJIBHOCTH M MOJTyJTMPOBaHHOM JTaOUIBHOCTH.

41. Cpenuduka 3amad OpU CHUHTE3E LMKIMNYECKUX COEIUMHEHHMH. YCIOBHs, OOecleyuBaronme
CEJIEKTUBHOCTh BHYTPUMOJIEKYJISIPHOM LIUKIIN3ALINN.

42. CuHTE3 MaIBIX ITUKJIOB, MPOU3BOJIHBIX MUKJIONPONaHa U ITUKI00yTaHa ¢ TIOMOIIBI0 OOBIYHBIX
METOOB alMKJINYecKoi Xxumui. [2+1] u [2+2] uuxinonpucoeaunenue. Kapoensl. [{uknonponanupoanue
o Cummoncy-Cmuty. Cunres 6en3ona Jlproapa.

43. CuHTE3 IATH- U MECTUWICHHBIX MUKJIOB. OOBIYHBIC METObI AIMKINYCCKON XUMHUU U [4+2]
nuKiIonpucoenuuenue (peakuus Junbca-Anpaepa). TpeOGoBanus IpeabABIsIeMbIe K TUCHY U TUEHODUITY.
CuHTe3 KBaIpUIIMKIaHa U alaMaHTaHa.

44, Tluknel 6onsimoro pasmepa. Padortsr [lurnepa u Ilenepcena. Cunres kpayH-3¢pupos. [4+4] u
[4+4+4] QUKIONIPUCOEIMHEHNE TUEHOBBIX YIVIEBOAOPOJOB KaTAIN3UPYyEMOE KOMIUIEKCAMH IEPEXOAHBIX
METaJIJIOB.

45. CeneKkTHBHOCTb IIMKJIOOOpa30BaHMS B KOMIUIEKCAX MEpPEeXOJHbIX MeTauioB. CuHTE3
nukinookrarerpacHa (Pemme). [2+2+2] u [2+2+1] nuknonpucoenunenne. Peakmus [locona-Kxanma kak
METO/I IOJTyYEHUS IPOU3BOAHBIX [IMKJIONEHTEHOHA.

46. OCHOBHBIC TIOHATHS PETPOCHHTETHYECKOTO aHanm3a (MOJEKYJSIpHAs CJIOXKHOCTB, IeeBas
modekyia (TM), tparchopm (TT), nepeBo cunresa). Tunsl TpaHcHOpMOB.

47. CUHTOHHBIM MOJXOJ KaKk HMHCTPYMEHT B pa3paboTke myTei cuHTe3a. «BupryanbHbie» u
U30CTPYKTYPHBIE CHHTOHBI.

48. Tunel crpaternii B peTpocHHTETHYECKOM aHaym3e. Ctpareruu, Oasupyrommecs Ha
tpancpopmax. [lonsrue o perponax. [lomHbsle u yacTuuHble peTpoHsl. Crpareruu, Oazupyroumpecs Ha
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tonosioruk.  CTpaTeruvyeckue CBs3M B 1eneBod  modekysne. Crpareruu, Oasupyroniuecs Ha
(YHKIIMOHATBHBIX TPYIIaX.

49. CuHre3 JUWHEHHBIM W KOHBepreHTHbIH. [lpumeHenue nuHelHoN (Bumbmrerrep) u
KoHBepreutHol (PoOmHCOH) cTparermu B cuHTe3e TponuHOHA. KonaeHcanus MaHHHMXa, KaK METOJ
MOCTPOCHUS [-aMMHOKapOOHMIBHOTO (parMeHTa LejaeBoil MoiieKynbl. boprba ¢ «apudmeTnueckum
JIEMOHOM.

50. «/lomuHO-peaknum» B oOpranudeckoM cuHTe3e. CHHTE3 TropMOHa NPOrecTepoHa Mo
JIxoHCORY.

6.3 TunoBblie KOHTPOJIbHBIC 3aJaHUA UJIH UHbIC MaTE€pUaJbl, H606XOL[I/IMble JJISA OHCHKH
pPe€3yJabTaToB OCBOCHUSA TUCHHUIIJIHHBI

6.3.1. OUEHOYHBIE CPEJCTBA JJIS IIPOBEPKU YPOBHS COOPMHNPOBAHHOCTH
KOMIIETEHIIMUA OIIK-1

TecTsl cofeprkar ClIeAyIOIINe TUITBI 3aJTaHUM

Tun 3aganus Ne 3apanusa | Bec 3aganus Pe3yabTaTr oueHuBaHus
(0as1) (0a/1B1, MOJTyYeHHbBIE 32
BBINOJIHEHHE 3aaHus /
XapaKTePUCTHKA MPABUIBLHOIO
0TBETA)
3agaHus 3aKpbITOrO THIIA 1,2,3,4 1 Gamn 1 6 — momHOE WPaBUIIBHOE
c BEIOOpOM OJIHOTO COOTBETCTBHE;
npaBuibHOTO OTBeta (1 — 0 6 — ocTranbpHBIE CITy4Yan
4)
3ajgaHus 3aKpBITOTO THUIIA 56,7 2 Oaiuta 2 0 — TmoJHOe TMpaBUIbHOE
C BBIOOPOM HECKOJIBKHX COOTBETCTBHE
MPaBWIBHBIX OTBETOB (2 (mocienoBaTeIbHOCTh BapUaHTOB
n34) OTBETa MOKET OBITH J1t000i1);
1 6 — ecnu [gomymieHa oOJHA
omnOKa / OTBET MPaBUIIbHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIE CiTy4an
3ajgaHus 3aKpBITOTO THUIIA 8,9, 10 2 Oaiuta 2 0 — TONHOE TPaBUIBHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
cootBercTBus (3 Ha 3 u 4 1 © — ecnu [gomymieHa oOJHA
Ha4) omnOKa / OTBET MPaBUIIbHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIE CITy4yan
3amanus 3akpeiToro tuma | 11,12, 13 2 Oaiuta 2 0 - TmoJHOe TMpaBWIbHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
MOCJIE0BATEIEHOCTH 1 6 — ecnmu [gomymieHa ojHA
omnoOKa / OTBET MPaBUIIbLHBIN, HO
HE IOJIHBIN;
0 6 — ocTanbpHBIE CiTy4yan
3aaHusl OTKPBITOTO THUIIA 14, 15 3 Gamna 3 © — TmomHOe TMpaBWIbHOE
C KpaTKUM OTBETOM COOTBETCTBHE;
0 6 — ocTranpHBIC CITyYan
®opmupyeMasi KOMIIETEH U NuaukaTopbl chOpMUPOBAHHOCTH
KOMIIETEHIIHH
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OIIK-1. Cnocoben  anamusupoBath u | * OIIK-1.1 CucremaTusupyer U
MHTEPIPETUPOBATh PE3YJIbTATHl XUMHUUYECKUX | AHAIU3UPYET  pe3yJbTaThl  XUMHYECKUX
IKCIIEPUMEHTOB, HAOIIOICHUIN U U3MEPEHUI OKCIIEPUMEHTOB, HAOIIOICHUH, U3MEPECHHIA, a
TaKK€  pe3yJbTaTbl  pacyeTOB  CBOMCTB
BEILECTB U MAaTE€PUAJIOB.

¢ OIIK-1.2 [Ilpemiaraer UHTEPIPETALMIO
pEe3yJIbTaTOB COOCTBEHHBIX 3KCTICPUMEHTOB H
PacyeTHO-TEOPETUUECKUX pabot c
UCIIOJIb30BAHUEM  TEOPETHYECKUX  OCHOB
TPaAULMOHHBIX U HOBBIX Pa3/eJIOB XUMUHU.

* OIIK-1.3 ®opmynupyeT 3akiIO4YeHUs H

BBIBO/JIbI 1o pe3yJibTaTaM aHanusa
JUTEPaTypPHBIX JAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTAIBHBIX u pacyeTHo-
TEOPETHUYECKUX pabor XUMHUYECKON
HAaIIPABJICHHOCTH.

Tecrt 1. mo AucHUIIMHE
«OPTAHUYECKHUUN CUHTE3»

1. [Ipu npoBeeHUN peaKIUH € YYACTHEM JUTHHOPraHUYECKOr0 peareHTa Heo0X0AUMO 100aBUTH
BTOPO# 3J1eKTPOoPUIbHbIH KOMIIOHeHT. Kakoii cnmocod BBeneHusi 00ecneyuT JYyYIInid KOHTPOJIb 32
TEeIJIOBbIIeJIeHHEM U CeJIEKTUBHOCTbIO?

1) Ho6aBuTh Bech cpa3zy Ipu KOMHATHOW TeMIIepaType.
2) PactBopuTh B MHHUMAIbHOM 00BbeMe M J00aBUTh IO KAaIUIsIM M3 KalelbHOH BOPOHKH IPH
OXJIAKICHUH.
3) o6aBuTh B TBEpAOM BHUJIE.
4) He no6asnarte BooO1Ie.
Ortser: 2

2. B xo1e MIaHMPOBAHUSI CHHTE3a MO METOAY PETPOCHHTETHYECKOIr0 aHAJIM3a XMMHMK ONpeenI
KJIIOYEeBOIl CMHTOH KaK «aHHOH ameToHa». Kakoii peajibHblili peareHT (3KBHI) HauboJiee TOYHO
COOTBETCTBYET 3TOMY CHHTOHY /Il peakuuu odpasosanus cesizu C—C?

1) AueToHUTpHIL

2) AlLIETOH B IPUCYTCTBUU OCHOBAHUS (EHOJIST).
3) YkcycHas Kuciora.

4) AueTHiIxiaopu.

Otser: 2

3. B perpocuHTeTHYECKOM aHAJIM3e XHMHK ONpeAe i, YTO KJIUYEeBOH CBSA3BIO /sl paculenieHust
SIBJISIETCSI CBAA3b MEXKAY O- U B-yrjiepoaAHbIMM aTOMAMM 10 OTHOLIEHUI0 K KAPOOHWJIbHOW rpymie.
Kaxkas kiaccuveckasi peakumsi, CKopee Bcero, 0y/ier ucmojb30BaHa B PSIMOM CUHTe3e?

1) Peaknus anba0b6HOTO TPUCOSTMHEHUS/KOHIEHCAITUH.
2) Peaknust Buttura.
3) Peakuus stepuduxaruu.
4) Peaxuus ['punbspa.
Otser: 1
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4. B peTpoCHHTETHYECKOM aHAJIN3e 1eJIeBOi MOJIeKYJIbl ¢ BAHMHAJIbHBIMH AUOJbHBIMHM IPYNIIAMH
Obula ompedejleHa KIw4YeBass TpaHcopManusi — paculelieHHMe CBSI3H  MEXKIY JIBYMS
THIPOKCIJIMPOBAHHBIMU aToMamMu yriepoaa. Kakoii peareHT/peakumsi, cCKopee Bcero, Oyaer
HCMO0JIb30BAHA B PSIMOM CHHTe3e /1JIsi 00pa30oBaHusi 3TOM CBA3M?

1) Oxucnenue no Baruepy.
2) Peakuust HUKIONPUCOSAMHEHUS.
3) Cun-auruapokcuinpoBanue ainkena (Hamnpumep, OsOa).
4) Peaknus ajb0JIbHOTO IPUCOCTUHECHHS.
Orser: 3

5. Jlng  ynpaBjieHUSI  PeruoCeJIeKTHBHOCTBIO  JIEKTPOPWJILHOIO  TNPUCOEAUHEHHA K
HECHUMMETPUYHOMY aJIKkeHy (Hampumep, K TMPOINEHY) MOKHO HCHOJIb30BATH CJIeAyIolue
TakTH4YecKue npuembl: (Boioepure 3)

1) Beibop snexrpoduia, cienyromero npasuiay MapkoBaukosa (HBr).
2) Hcrnonb3oBaHMEe MeXaHM3Ma CBOOOJHO-PaIMKaIbHOTO mpucoeanHenuss HBr B npucyrtcTBum
nepokcu1oB (3 dext Xaparra).
3) I[IpoBenenue peakuy TuAPOOOPUPOBAHUSA-OKUCIICHHS.
4) Ioseiuenue temmeparypst g0 200 °C.
5) Ucnonb3oBaHne B Ka4€CTBE PACTBOPUTEIIST HCKIFOUUTEIBHO BOJTY.
Orser: 1, 2,3

6. Kakue ycjioBHSl J0JIKHBI ObITh HEYKOCHUTEJIbHO COOJIIOEHBI I yclexa CTaJuil ¢ peakTHBOM
I'punbsipa? (Boioepute 3)

1) AGcomroTHO Ge3BOAHBIE pacTBOpUTENH (Hampumep, ddup, TT' D).

2) NneptHas atmocdepa (a30T, aproH).

3) Beicokast KOHIIEHTpaIHs peareHTOoB.

4) IpucyTcTBUE CIICAOB BIIATH JISI HHALIMAIIUN PEaKIINH.

5) UcknrodyeHre KUCIOT U CIIUPTOB U3 PEAKIIMOHHON CPE/Ibl 10 3aBEPIICHHS] OCHOBHON PEAKIIHH.
OtBer: 1,2,5

7. B crparermi0 CHHTe3a NPUPOJHOr0  AJKAJOWAA KJIKYEeBOH cTraauedl  sABJsAeTCH
BHYTPHUMOJICKYJIsipHass peakuusi [miabca-Anbaepa. Kakume CcTpyKTypHbIe OCOOCHHOCTH B
CHHTE3MpPYyeMOM Mpe/liecTBeHHNKe HeoOxoaumbl? (Boioepure 3)

1) Hannuue nueHoBoi cucteMsl (CONPSKEHHBIN TUEH).
2) Hanmuuume gueHoguna  (aKTUBMPOBAHHOW  JBOMHOM MM TPOMHOM  CBS3M, 4YacTo C
AEKTPOHOAKIIETITOPHBIMU IPYIIIIaMH).
3) OGe ¢pparmMeHTa JOIHKHBI OBITH MPOCTPAHCTBEHHO COIMKEHBI B MOJIEKYJIE.
4) Hannuune kapOOKCUIBHON TPYMIIHI.
Otser: 1, 2,3

8. YcTraHoBuUTE COOTBETCTBHE MEKIY TAKTHYECKOH NMPO0/IeMOM CMHTE3a M METO/I0M e¢ peleHus :

1. HyxHo mpoBecTH BoccTaHOBJIeHUE IBOWHON cBsizu C=C B mpucyrcTtBuu HuTporpynnsl (-NO2) : A)
Hcnonb30BaHne XeMOCEIEKTUBHOIO KaTajau3aTopa (Hampumep, HajlaJuid Ha yriie) JUis TUAPUPOBAHUS
aJIKEHa.

2. Hy’>XHO aJKUIMpoBaTh €HOJIAT MO KUCJIOPOY, a He o yriepony : b) Mcnonbp3oBanne CUIUIMPYIONIETo
areHta (Hampumep, MesSiCl) ans  TOdAydeHUs  CHIWIOBOrO  eHOddUpa ¢ MOCIEAYIOUNM
anekTpodmIbHBIM attack.
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3. HyXHO TOJIy4UTh METHJIOBBINH 3(pup M3 KapOOHOBOW KHCIOTHI, HE 3aTparuBas YyBCTBUTEIHHYIO
Opomo3amenieHHYI0 OokoByto 1enb : B) MHcnoms3oBanume muazomerana (CH:N:2) kak MATKoOro
METHJIMPYIOIIETO areHTa.

9. YcTaHOBHTE COOTBETCTBHE MEXKY HEJAbI0 TAKTHYECCKOI'O IIPpUEMa U €ro Ha3BaHUuEM:

1. BpemenHoe noBsIlIeHNE HYKICOPHUIBHOCTH KapOOHUIBHOTO coenHeHus : A) OOpa3oBaHre eHaMUHa.
2. BpemeHnHOe CHIDKEHHE HYKJICO(PHIbHOCTH aMuHOTrpymibl : b) OOpa3oBanue UMUHA UITH COJIH.
3. I3MeHeHue HalpaBIeHUs aTaku eHojiaTa ¢ Kuciaopoaa Ha yriepon : B) O (a ve C) anunupoBaHue.

10. YcraHoBuTE COOTBETCTBHE MEXKAY ONIMCAHMEM CHHTE3A U €ro cTparerueii:

1. CHauana cuHTE3UpyeTCs JIeBoe Tmoiyiiapue MoJiekyisl (10 cranuii), 3aTem npaBoe (12 craawmii), 3aTeM
oHHU coenuHsoTed (emme S5 craauil) : A) [loayKOoHBEpreHTHBIN Ui OMKOHBEPTeHTHBIN CUHTES.

2. CuHte3 uet ot mpocTtoro mpeamecrBeHHuka A k B (5 cramguit), 3atem k C (5 craguit), 3atem k D (5
cTanuit), Bcero 15 craauii : b) JIunelHblil cunTes.

3. Monekyna pacuieruisiercs Ha TpU MPUMEPHO PaBHBIX OJIOKA, KOTOPHIE CHHTE3UPYIOTCS MapajlieabHO
(mo 5 crapuii Kaxablil), 3aTeM IOCIEA0BaTeNbHO coequHstorcs (ewme 2 craauu) : B) KonBeprenTHblit
CUHTE3.

11. Ycra”HoBHTE JIOTHYECKYH) I0CJ€J0BATEJIbHOCTh [ICCTBHH INPH NJAHMPOBAHMM CHHTe3a C
HCII0JIb30BAHMEM PETPOCHHTETHYECKOI0 AHAJIM3A:

1) Onpenenenue KIOYEBOM TpaHCHOPMAITUH [Tl 00pa30BaHUs HAauOOJIee CJIOKHOM CBSI3H.

2) MpiciieHHoe paciueruieHue  neiaeBod  monekynsl  (TM) Ha Oojee  HpOCTble  CHHTOHBI.
3) ConocraBieHUEe CUHTOHOB C KOMMEPUECKHM JOCTYHMHBIMU WM JIETKO CHHTE3UPYEMBIMH peareHTaMu
(PKBUBAJICHTAMH).

4) IlocTpoeHue npsiMOi CUHTETUYECKON CXEMbI OT UCXOJIHBIX peareHToB K TM.

5) OreHka COBMECTUMOCTH (DYHKIIMOHAJIBHBIX IPYIII U CEJIEKTUBHOCTH Ha Ka)KIOM 3Tale.

12. Ilocse mnposenenus peakuuu I'puHbsipa ¢ nDoOCAeaYOIIMM T'HAPOJH30M YCTAHOBUTE
N0CJIe/10BAaTeIbHOCTD ONlePALMii BbIIeJeH!s U XapaAKTePUCTHKHN TPETHYHOIO CIIUPTA:

1) OGpaboTka peakMOHHOM cMecu HachllleHHbIM pacTBopoM NHaCl ans paspyiienus xommiekca u
MIPOTOHUPOBAHUS ATKOKCHA.
2) DKCTpakius IPOayKTa OpraHUIECKUM pacTBopuTesieM (3hupom).

3) Cymika OpraHu4ecKOro JKCTpaKTa 0€3BOIHBIM cynbhaTom HaTpHUsl.
4) Y nanenue pactBopuTess Ha poTopHoM uctaputene u ananu3 TCX/UK-cnektpa ceipiia.
5) Ounctka CBIPOTO MPOJIYKTa (mepexkpucTaIu3ams W xpomarorpadus).

13. YcranoBuTe mnoc/jieq0BaTeJbHOCTh [€HCTBHIi NMPH BO3HMKHOBEHHH M0KApa B XHUMHYECKOil
Jadoparopuu (ropeHue JierkoJery4ero pacCTBopureisi B CTaKkaHe):

1) HemeuteHHO OTKITIOYHMTH HArpeB U yOpaTh PSAAOM CTOSIIHE TOPIOYHE MaTEPHAIIBL.

2) HakpbITh ouar MmjaoOTHOM TKaHbIO (IMPOTHUBOIOXAPHOE MOJOTHO) MM WCHOJIB30BATH YTJIEKUCIOTHBIN
OTHETYIIUTEb.

3) CooOumTh O MPOUCIIECTBUH OTBETCTBEHHOMY JIMILY U KOJUIETaM.

4) DBaKyHpOBaTHCS, €CITU TI0KAP BBIIIEI U3-T10]] KOHTPOJIS.

14. ChpopmyaupyiiTe 3aKk/Il0UeHHe M0 pe3yabTaTaM CJeAyIolero HadJ0IeHus: MmocJjae 3aBepluieHus
CHHTe3a M cTaHAapTHoi padorbl cMecu TCX moka3ajia 0IHO 4YeTKOe MSATHO MPOAYKTA, OJHAKO
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U3MepeHHasi TeMmIieparypa IUiaBjJeHusi okasajach Ha 10 °C Huke JMTepaTypHOH W HMeJia
IIMPOKHIA MHTEPBAJL.

OtBet: IIpoayKT CHUHTE3UpOBaH, HO HEIOCTATOYHO 4HCT. Heobxomuma MOMOIHHUTENbHAS OYMCTKA
(mepexpucTaM3aIus, XxpoMarorpadus).

15. Ucxoasi M3 cTparerud KOHBEPIreHTHOI0 CHHTe3a, c(opMyJaupyiiTe ero KJIH4YeBoe
NperuMyILIecTBO Nepe/] JUHEHHBIM CHHTE30M /ISl MOJIy4YeHUsl CJI0KHOI MOJIeKYJIbI.

Ortgert: [ToBbieHne 0OIIETO BHIXOa IPOAYKTA, TAK KaK HEYAa4l Ha TO3JHUX CTAUAX HE IPUBOJIAT K
roTepe Bceil paHee npojieTaHHON padOThl Ha/l HE3aBUCUMBIM (PParMEeHTOM.

6.3.2. OUEHOYHBIE CPEJICTBA JULSI IIPOBEPKU YPOBHS COOPMHPOBAHHOCTU
KOMIIETEHIIMU OIIK-2

TecTbl cofepkaT cleAyIoNue TUIIb 3aJaHHH

Tun 3apanusa Ne 3aganna | Bec 3aganns Pe3yabTar oneHuBaHus
(0a1) (0a/JIB1, MOJTyYeHHbBIE 32
BbINOJIHEHNE 3aJaHuA /
XapaKTepPUCTHKA MPABUJIbHOTO
0TBETA)
3aaHus 3aKpBITOTO THUIIA 1,2,3,4 1 Oamn 1 6 — nmonHOE TMpaBUIBLHOE
c BBEIOOpOM OJIHOTO COOTBETCTBHE;
npaBuibHOTO OoTBeTa (1 — 0 0 — ocranbHBIC ClTydan
4)
3aaHus 3aKpBITOTO THUIIA 56,7 2 Oamia 2 0 — T1OoJHOE TMpaBUIBLHOE
C BBIOOPOM HECKOIBKHX COOTBETCTBHE
MpaBWIbHBIX OTBETOB (2 (mocnenoBaTeNIbHOCTh BapHUaHTOB
u4) OTBETa MOKET OBITH J1I000H);
1 6 — ecimu gomymieHa OjHa
omnOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHEIN;
0 6 — ocTranbpHBIC CTyYan
3amaHus 3aKpBITOTO THUIIA 8,9, 10 2 dajuta 2 0 — TmOoJHOE MpaBWIBHOE
Ha yCTaHOBJICHHE COOTBETCTBHUE;
cootBercTBus (3 Ha 3 u 4 1 6 — ecimu gomymieHa OjHa
Ha4) omrOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHEIN;
0 6 — ocTranpHBIC CITyYan
3amanus 3akpeitoro twma | 11,12, 13 2 Oamna 2 0 — TmoJmHOE TpaBUIBLHOE
Ha YCTaHOBJICHHE COOTBETCTBHUE;
MOCIIEI0BATEIHHOCTH 1 6 — ecmum gomymieHa oOJHA
omnOKa / OTBET MPaBUIIbHBIN, HO
HE TIOJIHBIH;
0 6 — ocTranpHBIC CITyYan
3aaHusl OTKPBITOTO THUIIA 14, 15 3 Oaina 3 0 — TmoJgHOE TpPaBUIBHOE
C KpaTKUM OTBETOM COOTBETCTBHE;
0 6 — ocTanbpHBIE CiTy4yan
DopMmupyeMasi KOMIIETEHIMS NuaukaTopsl chopMHPOBAHHOCTH
KOMIIeTEeHIIHH
OIIK-2. Cnocoben IPOBOJIUTh c|e OIIK-2.1 PaGoraeT ¢ XUMHYECKHMHU
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COOJIFOZICHUEM HOPM TEXHUKH O€30IMaCHOCTHU | BEUIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKH
XUMHYECKHUH SKCIIEPUMEHT, BKJIIOYasi CUHTE3, | 0€30MaCHOCTH.

aHaluu3, W3Y4YEHHE CTPYKTYpbl M CBOWCTB | @ OIIK-2.2 CuHTe3wpyeT BellecTBA U
BEIIECTB W  MaTEPUalloB, HCCJIEJOBAHUE | MaTepHaIIbI pazHoit MIPUPOJIBI c
MIPOLIECCOB C UX y4aCTUEM HCIIOJIb30BAaHUEM UMEIOIIUXCS METOIMK.

e OIIK-2.3 [IpoBoaut CTaHJIapTHbIC
ONepaluu JJIsl ONPEACICHUs] XUMUUYECKOro U
¢dazoBOro cocraBa BELIECTB U MaTepUajIoB Ha
UX OCHOBE.

e OIIK-2.4 Uccnenyer cBOWCTBA BELIECTB U
MaTepuajoB C HCIOJIB30BAHHUEM CEPUIHHOTrO
HAay4YHOr0 00OpYAOBaHMUSI.

Tecr 2. mo qucuunIMHe
«OPTAHUYECKHUHU CUHTE3»

1. OcHoBHast pyHKIHA 00PATHOTO (BOCXOASAIEI0) X0J0AWIbHUKA NPU NPOBEICHUN CHHTE3a — 3TO:

1) HarpeBanue peakiiMOHHON CMECH J10 CTPOTO OIPEEeICHHON TeMIepaTyphl.
2) Konpencaryst mapoB JeTy4ux KOMIIOHCHTOB M BO3BPAIIICHHE UX B PEAKLIMOHHBIN COCYI.
3) ®unbTpanus TBEPAbIX MPOIYKTOB.
4) Co3naHue HHEPTHOM aTMOC(hepsbI.
Otser: 2

2. Ilpu paGoTe ¢ MeTANJIMYECKMM HATPHeM WIH KajJueM /Jisi OCYIIeHUsI PACTBOPHUTeJIel
HEe00X0AUMO MOMHUTD, YTO:

1) X MOXXHO XpaHHTh MOJI CJIOEM KEPOCHHA MM MUHEPAJIbHOTO MacJa.

2) OTtpaboTaHHBIE OCTATKH MOKHO BBIOPOCUTH B PAKOBHHY € OOJIBIINM KOJIUYECTBOM BOJIBI.
3) x MO>XHO pe3aTh Ha OOBIYHOH J1epEeBSIHHON JTOCKE.

4) OHM He pearupyroT ¢ BO3yXOM.

OrtserT: 1

3. Ins 6e30nacHOro TyleHns He00IbIIOr0 M0KAPAa, BI3BAHHOI0 BOCILJIAMEHEHHEM JIErKOJIeTy4ero
OpPraHn4ecKoro pacreopuressi (Hanpumep, 3¢pupa) HEJIb3S ncnonb3oBars:

1) Yrnexucnorusiit (CO2) OTHETYNIIUTENb.

2) [1opomKoBbBIif OTHETYLIUTEb.

3) [InoTHyO TKaHb (KOIIMY, TPOTHBOIIOKAPHOE MOJIOTHO).
4) Bony u3 nabopaTOpHOTO KpaHa.

Otser: 4

4. Ilpu cay4yaiiHOM po3/1uBe He0OJIBIIOI0 KOJIHYECTBA PTYTH B J1a00paTOPUH HEO0X0AMMO:

1) CoOpatp Karum NUINEeTKON WM TpyIIei, OCTATKH 3aChINaTh CEPHBIM IIBETOM.
2) BoiTepeTs TpSNKOW U IPOBETPUTH [TOMEILIEHUE.

3) 3anuTh BOJIOM U HENTPAIN30BaTh KUCIOTOM.

4) [IpourHopupoBaTh, TaK Kak Mapbl pTYTH HE OMACHBI.

Ortsert: 1

5. JlnsA ycnemiHOro NpoBeJeHHMsl CHHTe3a MO CTAHJAPTHOH MeTOAHMKe, BK/JIIYAIOLIECH peakiuio
I'punbsipa, HeoOXo0aMMO 3apaHee NOATrOTOBUTH: (BbiOepuTe 3 BepHBIX)
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1) Ab6comotHo cyxue pactBoputenn (3¢up, TI'D), noidydeHHbIE MNEPErOHKON HaJa HATPHEBOM
CTPYXKKOH/O0eH30()EHOHOM.

2) Cuctemy [uist pabOTHI 1101 MHEPTHON aTMOc(epoit (a30THBIH IUTAHT, MaCIISHbIE 3aTBOPHI).

3) bropeTky a5t TOYHOTO TUTPOBAHUSI.

4) PeakmuoHHBI cocyn (Yame TPEXTopiyk KojOy), OCHAIICHHBIM MEMIAIKOH, OOpaTHBIM
XOJIOUIBHUKOM U KareJIbHOW BOPOHKOM.

5) DIeKTPOHHO-BECOBBIE BECHI C TOUHOCTHIO 10 0.1 T.

OtBert: 1,2, 4

6. Kakue crangapTHbie onepauuu sIBJISAIOTCS 0053aTeJbHBIMU HA CTAMU BbIJeJeHUA U OUYMCTKH
TBEPA0Ir0 OPraHM4YecKoro Npoaykra nocje peakuun? (Boibepure 3 BepHbIX)

1) Ilepexpucrannuzanys U3 MNOAXOAAIETO PACTBOPUTEISL.
2) AHAJIUTUYECKOE TUTPOBAHHUE.

3) @unpTpanus noa BakyymoM (Ha BopoHke broxuepa).
4) Cymika B 9KCUKaTOpe WIH BaKyyM-CYIIHJIBHOM HIKay.
5) Auctuiuiauus ¢ BOASIHBIM IapoM.

OtBer: 1, 3,4

7. Kaxue Mepbl 0€30MacHOCTH 00513aTeILHBI npu NMPOBeJAeHUM neperoHKu
JIETKOBOCILJIAMEHSIONIUXCS OPraHnYecKux pacTeopureseii (3¢pup, neuran)? (Boidepure 3 BepHbIX)

1) Ucnonp30BaHue 3JIEKTPUIECKON TPEIIKU MIIM MACIISTHON OaHU BMECTO OTKPBITOTO OTHSL.

2) [TpoBepka TepPMETUYHOCTH COeTMHEHU N amnmapara nepen HayaioMm Harpesa.
3) Pabota B BEITSIKHOM MIKady.

4) IlpuemHHK JdODKEH OBITH OXJaxaeH (nensHas OaHA) W coeAWMHEH ¢ aTtMmocdepoil dyepes
XJIOPKAJIBLIUEBYIO TPYOKY.

5) OcraBnsaTh mpoiecc 6e3 mpucMoTpa s SIKOHOMUHU BPEMEHHU.

Orser: 1, 2,3

8. YcraHoBuTe CcOOTBeTCTBME MeXKAY TAKTHYECKOH MNpo0JieMoil CHHTe3a M CTAaHAAPTHBIM
MeTOA0M/IIPHEMOM ee peleHusi B J1a00paTopuu:

1. Heo6x0oauMo MpoBECTH PEaKLUIO MPU CTPOro KOHTpoIupyeMoi Huskoi Temmeparype (=78 °C) : A)
Hcnonb3oBanue oxiaxkaaromie 6aH! U3 CMECH CyXOT0 JIbJia C alleTOHOM WJIM U30-TIPONaHOJIOM.

2. Heob6xoaumo ynanuth kucisle mapsl (HCl, HBr), Beigenstomuecs B xone peakiuu : b) Ycranoska
ra300TBOJIHOM TPYOKH B MPOOKY OOPATHOTO XOJIOAMJIBHHKA C BBIBOJIOM B CKIISIHKY C IIEIOYBI0O MW B
TATY.

3. HeoOxoaumo cieauTh 3a XOJ0M peakluu, He oTOupas mpoosl : B) Ot6op mpol depe3 pe3snHOBYIO
MeMOpaHy IIMPHUIEM WIH Hcmoib3oBanue in situ MeronoB (ATR-UK, Y®-cnekTpockonusi KIOBETHl B
peakrtope).

9. YcraHoBUTE COOTBETCTBHE MeXAy HaOJ0gaeMoil mnpodjeMoil mpu cuHTe3e M Haubojee
BEPOSITHOM TeXHHMYECKON OIIHOKON:

1. Beixon mpoaykra HMUYTOXKHO Maiy, XxoTs nmo TCX peakuus npomwna : A) Ilorepu mpoaykra Ha
MHOTOYHCIICHHBIX CTAJUSIX BbIIETIEHUS (9KCTPAKLUs, IPOMBIBAHHUE, IEPEHOC).

2. IIpu neperoHke KUMEHUE MPOUCXOIUT «PBIBKaMU», cMech neHuTcs : b) [lonananue B cMech MBUTBHBIX
pactBopoB (ITAB) wim HemoaHOE yaaneHue NepOKCHIOB U3 dpupa.

3. IIpu ¢unsTpoBanuu noxa BakyymoM ¢uibTp nopsaics : B) HeakkypatHoe pa3menmnBaHue CTEKISTHHOM
MaJIOYKON MJTM CITMIIIKOM OOJIBIIION OCaJI0K Ha TOHKOW Oymare.
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10. YcTaHoBUTE COOTBETCTBHE MEXKIY METOAOM OYMCTKH W THIIOM BelIeCTBAa, VISl KOTOPOIrO OH
NperuMyllecCTBEHHO IPUMEeHsIeTCs

1. Ileperonka (mpoctas, (pakimoHHas, BakyymHas) : A) JKuakocTu, B TOM Uucle C OJU3KHMHU
TEMIEpaTypaMu KUIICHUS.

2. Bosronka (cyonumanusi) : b) TBepabie BemiecTBa, CrioCOOHBIE MEPEXOAUTH B IMap, MUHYS >KHUIKYIO
dbazy.

3. Kononounas xpomatorpadusi : B) TBepaple W Kuakue BeIIECTBAa, KOTOpPHIE TPYIHO OYHCTUTH
KPUCTAJUIM3ALUEH UIIN NIEPETOHKOM.

11. YcranoBuTe NPaBUJIBHYI0 TMOCJI€I0BATEJbHOCTh JAeMCTBUI NpH CcOOpKe amnmapara [Jif
NMPOBEJACHUS PeaKIUU ¢ 00PATHBIM XO0JOANJIbHUKOM M KaneJlbHOH BOPOHKOM:

A) Hanectun Ha il cMa3Ky (Ba3enauH, alibOOH), coOpaTh Iprodop.

b) 3akpenuts mnpubop B Jjamnkax IITaTHBa, YOEIUBIINCb, YTO BCE COEIMHEHUS HAJEKHBI.
B) YcraHOBUTE KPYTTIOJJOHHYIO KOJIOY HA MAarHUTHYIO MEIIAJIKY C HArPEBOM.

I') IlpoBepuTh repMETHYHOCTH COETMHEHHA, TIPOTYyTh TPUOOP UHEPTHBIM Ta30M.

12. YcranoBure NMoCJIeA0BaTEIbHOCTh CTAAUM IPpH MPOBECICHUU CUHTE3A IO roTOBOM MeTOAMKE:

A) BanMatensHOE U3yUeHHE METOAMKH, PACYET KOJIMYECTB peareHTOB, MOArOTOBKA 000PY/I0BAHUSI.

b) IIpoBeneHue peakiuy B COOTBETCTBHH C OITMCAHHBIMU YCIOBHUSMH (TEMIIepaTypa, BpeMsi, atmochepa).
B) Brinenenue u ouncTka 1eyeBoro npoaykKTa.

I') Unentuduxanus npoaykra (TCX, onpenenenue T. i1./KUIl., CIIEKTPHI).

J1) Ananus pe3yabTaToB, pacdyeT BbIXOJA.

13. ¥YcraHoBuTe TMOC/I€I0BATEbHOCTh ONepalMii TNPH NPOBeleHUU PpeaKluu, TpPedyollei
A00aBJICHHS KUKOI0 PeareHTa Mo KaJifM IPH OXJIaK/IeHHUH:

A) [1oAroToBUTH PEAKLIMOHHYIO CMECh B KPYTJIOAOHHOM K0J10€, CHa0KEHHON MEeLIalKoil U TepMOMETPOM.
b) Hanute peareHT B KanelbHYI0 BOPOHKY M YCTAHOBUTH €€ Ha KO0y .

B) Oxnaguth peakiiMoOHHYIO KOJI0Y B COOTBETCTBYIOLIEH OaHe (J1es, Jied + coiib, CyXoi jef + aleToH).

I') Hauats MeaneHHOe 100aBI€HUE peareHTa, peryjaupys CKOpoCTb KPAaHUKOM.

J1) KoHTpoaupoBate TeMIiepatypy o TepMOMETPY, HE IOIyCKasi €€ MPEBbIILICHHS.

14. Kak Ha3pIBaeTcsl CTaHJApTHas onepaunMs, NPUH KOTOPOil oOpraHuveckuii cJjoii mnocie
JIKCTPAKIMHU MPONYCKAT 4Yepe3 ciaoii TBepaoro ocymurenass (Na:SOs, MgSOs) nus ypaneHus
CJ1e/10B BOAbI?

OtBet: Cymika OpraHM4ecKoro pacTBopa (MM MPOCYIIKa SKCTPAKTA).

15. Ilpn ompexejieHUH TeMmIepaTypbl IUIABJIECHHS CHHTE3MPOBAHHOIO BELIECTBA OHA 0Ka3a/1ach
HMIKe B ¢ 00/1ee HIMPOKUM MHTEPBAJIOM, YeM JIMTepaTypHble JaHHbIe. O 4eM 3T0 CBHACTEIbCTBYET?
Kaxkas crangaprHasi onepauusi Tpedyercs?

OtBet: HenocTaTrouHO YHUCTHIN MPOTYKT.

6.3.3. OLEHOYHBIE CPENCTBA JJIA ITPOBEPKUM YPOBHS COOPMHUPOBAHHOCTH
KOMIIETEHIIMHA TIK-1

TecThl cofepkaT CIeayIoIMe TUTIBI 3aJaHUl

Tun 3aganus Ne 3ananna | Bec 3aganns Pe3yabTar oneHuBaHus
(6as1) (0aJ1b1, IOJTyYeHHbIE 32
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BLIINIOJTHEHHE 3a]aHus /
XapaKkTepUCTHKA MPABUJIBHOTO
0TBETA)
3amaHus 3aKpBITOTO THIIA 1,2, 3,4 1 Oamn 1 6 — momHOE TPaBUIBHOE
c BEIOOpOM OIHOTO COOTBETCTBHE;
npaBuibHOTO OTBeta (1 — 0 6 — ocTanbpHBIC ClTydan
4)
3aaHus 3aKpBITOTO THIIA 56,7 2 Oama 2 0 — TMOoJgHOE TIPaBUIIBLHOE
C BBIOOPOM HECKOJIBKHX COOTBETCTBUE
MPaBUJILHBIX OTBETOB (2 (Tmocne10BaTeIbHOCTh BapHAHTOB
n34) OTBETA MOKET OBITH J1000i1);
1 6 — ecnu jgomymieHa OJHA
omuOKa / OTBET MPaBUILHBIN, HO
HE ITOJIHBII;
0 6 — ocTanpHBIE Cily4yau
3ajgaHus 3aKpHITOrO THUIIA 8,9, 10 2 Oaiuta 2 0 — TmOoJHOE TMpaBUIBLHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
cootBercTBus (3 Ha 3 u 4 1 © — ecnu [gomymieHa oJHA
Ha4) omuOKa / OTBET MPaBHIBHBIN, HO
HE ITOJIHBIN;
0 6 — ocTanpHBIE Cily4yau
3amanus 3akpeitoro tuma | 11,12, 13 2 Oaiuta 2 0 — TmOoJHOE TMpaBUIBLHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
IOCJIEOBATEILHOCTH 1 © — ecnu pgomymieHa oJHA
omuOKa / OTBET MPaBHIBHBIN, HO
HE IOJIHBIN;
0 6 — ocTanpHBIE CiTy4yan
3agaHus OTKPBITOTO THUIIA 14, 15 3 Gamna 3 © — TmonHOe TMpaBHIBHOE
C KpaTKUM OTBETOM COOTBETCTBHE;
0 6 — ocTanbpHBIC CITyYan

®opmupyeMasi KOMIIETCHIMS

Nuaukaropsl chopMHPOBAHHOCTH

KOMIIETEeHIIUH

IIK-1. Bnaneer cucremoit dynnamentanbhbix | [IK-1.1. TloHnmaeT OCHOBHBIE MPHUHIIMIIHI,
XUMHYECKHUX TTOHSITHI W 3aKOHOB 3aKOHFI, METO0JIOTHIO M3y4aeMbIX
XUMHUUYECKUX JUCHUIUIMH, TEOPETUYECKHUE

OCHOBBI (PU3MUYECKUX U (PUZUKO-XUMHUECKHUX
METO/IOB MCCIIEIOBAHUS.

[IK-1.2. Wcnone3yer ¢yHIaMEHTAIBHBIC
XUMUYECKHE MOHATHUSA B cBoei
PO eCCHOHATBHON JeATENHHOCTH

IIK-1.3.  HMHTepmperupyer  IOJIy4YEHHBIE
pe3yIbTaThl, HWCIONB3ysT 0a30BBIC TOHATHUS
XUMUYECKUX AUCIUILUIUH

Tect 3. MO AUCHMUILIMHE
«OPTAHUYECKHUM CUHTE3»

1. OcHoBHAasI HeJIb PETPOCHHTETUYECKOT0 AHAJIU3A:

1) Paccunrtath BBIXO IPOAYKTA.
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2) Pa3paboTaTh CTpaTeruio CHHTE3a, pa30rBast EJIeBYIO MOJIEKYIIy Ha JOCTYITHBIE TIPEKYPCOPHI.
3) Onpenenuts TeMIepaTypy NpOBEACHUS PEaKIUU.

4) YCcTaHOBUTHh MEXaHHU3M KaXKIOW CTaJIud CUHTE3a.

Otser: 2

2. Tpancpopmanust Hurporpynnsl (—NO2) B amunorpynny (—NH:) siBasiercst npumepom:

1) U3orumncuueckoit Tpancgopmaum.
2) Heusorurncuueckoi TpancopMariiuu (M3MEHEHUE CTETICHH OKHUCIICHHUS YIIIepo/ia).
3) Peaknuu o6paszoBanus cesazu C—C.
4) Peakuiuu OKUCIICHUS.
Otser: 2

3. OcHOBHAasl «TaKTH4YecKasi MpodJieMa» npu padore ¢ peakTuBamu I'punbsipa:

1) Ix HepacTBOPUMOCTH B dHpax.

2) X HU3Kas peakLMOHHAs CIIOCOOHOCTb.

3) X BbICOKasi 49yBCTBUTEIBHOCTD K BJIare M MPOTOHHBIX PACTBOPHUTEIICH.
4) X ycTOWYUBOCTH Ha BO3/yXE€.

Ortser: 3

4. MeToa pa3aejieHus1, OCHOBAHHBIH HA Pa3JIMYHOI CKOPOCTH IBUKEHUSI KOMIIOHEHTOB CMeCH uepe3
cOpOEeHT, HA3bIBAETCS:

1) ITeperonka.

2) DKCTpakuus.

3) Xpomarorpadusi.

4) ®unbTpoBaHHUE.
Ortser: 3

S. Ilpn paGore B J1a00paTOPHM OPraHUYECKOI0 CHHTe3a 00513aTeIbHBIMH NPABHWJIAMH TEXHUKH
0e3onacHocTH ABJAsAOTCsA: (BbiOepuTte 3 BapnanTa)

1) PaGoTath B Xajare U 3alIUTHBIX OYKaX.
2) [IpoGoBath BelecTBa Ha BKYC ISl UICHTH(PUKAILINH.
3) 3HaTh PacMoIOKEHUE CPEJCTB IMOKAPOTYIIICHUS U MIPOTHBOIIOKAPHOTO 000PYI0BAHHSL.
4) He ocTaBnsTh 6€3 mpucMoTpa paboTarolie HarpeBaTeIbHbIe TPHOOPHI U PEAKITHOHHBIC YCTAHOBKH.
5) BeutuBath Bce OpraHUYeCcKre OTXO/IbI B OOIIYI0 KaHAIU3AIIHIO.
Otser: 1, 3,4

6. Kakue M3 mnepe4mc/eHHBbIX peakluil OTHOCATCH K MeToJaM oOpa3oBaHHWsi CBSI3H YIJIEPOJ-
yriaepoa? (Beidoepurte 2 BapuanTa)

1) Peakuus stepuduxaruu.
2) Peakiiys ajibaI01bHON KOHIEHCAIIUH.
3) Heittpanu3zamus KUCIOTHI HIEJI0YbIO.
4) Peakuus Bropia.
5) M'apponus cioxHOTO ddupa.

OrtBert: 2, 4

7. Kakue ¢paKkTopbl 103BOJSIOT YIPABJATH XeMOCeIeKTUBHOCTHIO? (BbhiOepuTe 3 BapnanTa)
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1) 3ammra MeHee peakIMOHHOCTIOCOOHON (YHKIIMOHATBHOW TPYIIIIHI.
2) I3MeHeHne OCBEIICHHOCTH B JTAOOPATOPHH.
3) Ucnonb30BaHKE CEIEKTUBHBIX PEareHTOB.
4) ITogbop ycaoBuii peakiiuu (TEMIIepaTypa, Karaau3arop).
Otser: 1, 3,4

8. YcraHoBuTe COOTBETCTBHE MEXKAY TCPMUHOM U ONIPEACICHUEM B KOHTEKCTEC CUHTE3a:

1. KonBeprentusiit cunte3 : A. CuHTE3, B KOTOPOM OT/IEIbHBIC (DpAarMEeHTHI COOUPAIOTCS TapalieIbHo, a
3aTe€M COCIUHSIOTCA.

2. Jluneiinbii cunte3 : b. IlocnenoBaTenbHOE NPOBENEHUE PpEAKLMM, IZle MPOAYKT OJHOM CTaauu
ABJISIETCA CyOCTpaTOM JUIsl CieIyoei.

3. KimroueBas cragus : B. Haumbomnee ciokHas M KpUTHYECKas CTaAMs, OMPEACISAIONIas YCIeX BCETO.
CUHTE3a.

4. Huknuzauus : I'. CuHTe3, HAa MOCEeHEN CTauu KOTOPOro o0pa3yercsi HUKINYECKOE COEIUHEHHE.

9. YcTaHOBUTE COOTBETCTBHE MEK1Y OHATHEM H €ro ONMCAHUEM B CTPaTernu CMHTe3a:

1. Cunton : A. BooOpaxaemas CTpyKTypHas €IMHHUIIA, HA KOTOPYIO pacLIEIUIAeTCs] MOJIEKysla B
PETPOCUHTETUYECKOM AHAIM3E.

2. DKBUBAJICHT CUHTOHA : b. PeanbHoe XUMHUUYECKOE COEIMHEHNE, COOTBETCTBYIOLEE CHHTOHY.

3. Cunrernueckas onepauus : B. Peakuus, ucnonbszyemasi 1151 Co3/1aHus LEJIEBOM CBSI3H.

10. YcTaHoBHUTE COOTBETCTBHE MEXKTY TUIIOM CCJIEKTUBHOCTH U €10 ONIpEAC/ICHUECM

1. XemocenexktuBHocTh : A. [lpeamoururenbHoe NPOTEKaHHWE DPEAKIMM B OJHOM HAIpPaBICHUU U3
HECKOJIbKUX BO3MOKHBIX ISl JaHHOW (D)YHKIIMOHATIBHOM TPYIIIHI.

2. PernocenextuBHocTh : b. Peakuust ogHOro yHKIIMOHAIBHOTO KJlacca B IPUCYTCTBUH JIPYTHX.

3. CrepeocenekTuBHOCTS : B. [IpeanoututenbHoe 06pa3oBaHUe OJJHOTO CTEPEOU30Mepa.

11. YcraHoBHTE MOC/I€10BATEIbHOCTD 3TANOB IJIAHUPOBAHUS MHOTOCTA/IMHHOI0 CHHTE3Aa:

A) PerpocuHTeTHUECKUI aHANIN3 LIE€IE€BOM MOJIEKYJIBL.

b) Onpenenenne 1OCTYNHBIX UCXOHBIX PEAreHTOB.

B) Bri6op 1 onTuMu3aiusi KOHKPETHBIX METOJIOB U YCIIOBUM JJIS1 KXKJON CTaJUH.
I') Boigenenue, ounctka v HACHTU(PUKALMS 11€JIEBOTO MPOAYKTA.

12. YcraHoBuTE NOCJIE10BATEIbHOCTD ONlepalii Npu cOopke Npudopa AJisi NPOCTOM MEePeroHKu:

A) luctrmimssuroHHas kojiba ¢ Hacaakou Bropia.
b) Tepmomerp.

B) Xononunsuuk (JInbuxa).

I') [lepexomuuk (aJI0HX).

J1) Konba-npueMHuK.

13. PacnoJioskure cTagMu PeTPOCMHTETHYECKOI0 AHAJIM3Aa HA NIPUMepe MPOCTOH MOJIEKYJIbI:
A) Unentudukanus ueiaeBoi MOJIEKYIbI.
b) Ilouck crparernueckux cBsizeit 1ist pa3pbiBa (Iucc connection).

B) Onpenenenue 1O0CTymHBIX TPEKYPCOPOB (CHHTOHOB/UX YKBUBAJICHTOB).
I') ®opmynupoBaHue IpIMOro CUHTETUUECKOTO ITyTH.
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14. Kak Ha3bIBaeTcsl CeJIEKTUBHOCTb, NMPU KOTOPO# peakuusi MpPoTeKaeT ¢ MPeUMYIeCTBEHHbIM
o0pa3oBaHUEM OJTHOT0 U3 HECKOJIbKHX BO3MOKHBIX CTPYKTYPHBIX H30MepOB?
OtBeT: PernocesieKTUBHOCTE.
15. Kakoii o0muii NpUHIUI JIEKUT B OCHOBE 0OJIBIIMHCTBA METOJ0B BbIJeJEHUS] OPraHUYeCKUX
coeIMHEHUI U3 peaKInOHHOI cMecu?
OtBer: Paznmuune B (PU3MKO-XMMHUYECKHX CBOMCTBaxX (pacTBOPUMOCTH, JIETy4eCThb, KHUCIOTHO-
OCHOBHBIE€ CBOMCTBA) MEXK/Y 11€JIEBBIM MTPOIYKTOM U ITPUMECSIMHU.

6.3.4. OUEHOYHBIE CPEJICTBA JUUIA ITPOBEPKN YPOBHA CO®OPMHUPOBAHHOCTU

KOMIIETEHLIM [1K-2

TecTbl cofepkaT cleAyIoNue TUITb 3aJaHHH

Tun 3aganusa Ne 3aganna | Bec 3aganns Pe3yabTar oneHuBaHus
(6as1) (0a/JIB1, MOJTyYeHHbBIE 32
BBINOJIHEHHE 3aaHus /
XapaKTePUCTHKA MPABUIBLHOIO
0TBETA)
3aaHus 3aKpBITOTO THUIIA 1,2,3,4 1 Oamn 1 6 — nmnonHOE TMpaBUIBLHOE
c BBEIOOpOM OJHOI'O COOTBETCTBUE;
npaBuibHOTO OoTBeTa (1 — 0 6 — ocranbHBIC ClTydan
4)
3aaHus 3aKpHITOTO THUIIA 56,7 2 Oamia 2 0 — TmToJHOE TMpaBUIIbHOE
C BBIOOPOM HECKOJBKHX COOTBETCTBHUE
MIpaBWIbHBIX OTBETOB (2 (mocienoBaTeIbHOCTh BapHUaHTOB
u4) OTBETa MOXKET OBITH J1I000H);
1 6 — ecimu gomymieHa OjHa
omnOKa / OTBET MpPaBUIIbHBIN, HO
HE ITOJIHEIN;
0 6 — ocTanbpHBIC CITyYan
3amaHus 3aKpBITOTO THUIIA 8,9, 10 2 dajuta 2 0 — TOJNHOE TIPAaBHILHOE
Ha yCTaHOBJICHHE COOTBETCTBHE;
cootBercTBus (3 Ha 3 u 4 1 6 — ecimu pgomymieHa OfHa
Ha4) omnOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHEIN;
0 6 — ocTanbpHBIC CTyYan
3amanus 3akpeitoro twma | 11,12, 13 2 Oamia 2 0 — T1OoJNHOE TMpaBUIBLHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
MMOCJIEI0BATEIEHOCTH 1 6 — ecmum gomymieHa oOJHA
omnOKa / OTBET MPaBUIIbHBIN, HO
HE TIOJIHBIH;
0 6 — ocTranpHBIC CITyYan
3aaHusl OTKPBITOTO THUIIA 14, 15 3 Oaina 3 0 — TmojHOE TpPaBWIBHOE
C KpaTKUM OTBETOM COOTBETCTBHE;

0 6 — ocTanbpHBIE CITy4yan

@®opMmupyeMasi KOMIETeHIUS

Nuaukaropsl chopMHPOBAHHOCTH

KOMIICTCHIIMHU

IIK-2. CiocobeH BhIOMpaTh U UCIOJIB30BATH
TCXHUYCCKHUC CPCACTBA U MCTO/AbL HUCIBITAaHUN
IJI1  pEUIeHUs] MCCIENOBATENIbCKUX — 3a1ad

HUP

e [IK-2.1. Ilmanupyer OTHENbHBIE CTATUU
MCCJICIOBAHMS TPU HAJUMYMKM OOIIEro IUIaHa
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XUMHYECKOU HanpasJeHHOCTH, | o [IK-2.2. TI'oToBUT 3JIEMEHTBI
MIOCTaBIIEHHBIX CHEIHATUCTOM 0osee | MOKyMEHTaluH,  [POEKThl  IUIAHOB |
BBICOKOM KBaJTM(UKAIIH IporpaMM otT/enbHbIX 3Tannos HUP

e [IK-2.3. BeiOupaer TeXHHYECKUE CPEACTBA
M MeToAbl  uchblTanuid (U3 Habopa
UMEIOUINXCSA) JUIsl pelIeHUs] MOCTaBJICHHBIX
3agaud HUP

Tect 4. no AucuUIUINHE
«OPTAHUYECKHWMW CUHTE3»

1. Tlpyu MIAHMPOBAHUM CTAAUM BbIIEJEHUS MNMPOAYKTA M3 PEaKHUOHHOH CMeCH, colepsKamei
MOJISIPHOE OPraHuYecKoe coeIMHeHHe U BOHbII PacTBOP, 0OCHOBHBIM MeTOA0M Oy/1eT:

1) IIpocTas neperonka

2) DKCTpAKIHUs MOAXOASAIINM OPraHUYECKUM PACTBOPUTEIIEM
3) Bosronka

4) Xpomatorpadus B TOHKOM CJIO€

Otser: 2

2. HepBbIM H 00513aTeJIbHbIM 3TAIIOM B HHTEpHpETAau pe3yjJbTaTOB CHHTE3A ITOC/I€ MOJYUYCHUHA
HOBOI'0O COCAMHCHUSA ABJIACTCH:

1) OnpeneneHne KOMMEPUYECKOM CTOUMOCTH
2) Hanucanue Hay4HOH cTaTthu
3) OreHka YuCTOTHI M TipeiBapuTenbHas uaeHtuukanus (TCX, T.m.)
4) Tlogava mMaTeHTHOU 3asiBKU
OtBeT: 3

3. Ecamn mocrasiieHa 3aa4da MacITaupoBaTh 1a00pPaTOPHBIA CHHTE3 C TPAMMOBOI0 HAa JECATKH
rpamMMoB, NIPH IJIAHUPOBAHMH ITANIA HEO0X0AMMO B NIEPBYIO 0Yepe/ib NepecMOTPeTh:

1) LIBer npoaykTa
2) Ha3Banue coeJuHEHUs
3) BesomacHocts ¥ 3()(HEKTHBHOCTH METOMOB  BBIACICHHUS/OYMCTKA  (TEIJIOOTBOA, OKCTPAKIIUA,
xpomarorpagusi)
4) ABTopa nepBoi myOIMKaIUK 10 PEAKINU
Ortser: 3

4. Ilpn npoBepke runore3bl 0 MeXaHW3Me pPeaKlU¥ MOKHO MCIO0Jb30BaTh METO, MO3BOJISIOIINI
3aMKCHPOBaThH 00pa30BaHHE HEYCTOMYMBOIO MHTEPMeINaTAa:

1) TutpoBanue
2) in-situ UK- mmu IMP-cniekTpockonus
3) Omnpenenenne MIOTHOCTH
4) Pedpakromerpus
Otser: 2

5. Ilpu miIaHUPOBAHNHM OTACJBLHOM CTAAMU CHHTE3a (B paMKax 0011ero mjiaHa), CreluaaucT 10JKeH
npeaycmorpers: (Boioepure 3 Bapuanra)
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1) Bei6op moaxoasiero o0opy/10BaHus ¥ MOCY bl (HarmpuMep, s paboThl C BJIArO4yBCTBUTEIbHBIMU
pearecHTamm)
2) 'mobGanpHyO CTpATETHIO BCETO CHHTE3a C HYJIS
3) Metoasr MmonuTopunra xoaa peaxipn (TCX, I'KX)
4) CTpareruio BbIICICHUS ¥ OUUCTKH LIEIEBOT0 MPOYKTA ITOM KOHKPETHOM CTaInU
5) buorpaduu nmaypeato HobGeneBckoii mpeMuu 1o XuMUH
Orser: 1, 3,4

6. Ecim B xone peaknun I'puHbsipa He Ha0/am0aaeTcsl 0:KMAaeMOro kumneHus 3dupa (nmpusHak
WHUIMHMPOBAHUSA), B PAMKAX MOCTABJIECHHOM 32/1a4uM MOKHO NpeANpPpUHATH: (BbiOepuTe 2 BapnanTa)

1) BbuuTh peakiMOHHYO CMECh B PAKOBUHY M Ha4aTh 3aHOBO
2) AKKypaTHO J100aBUTh KPHUCTAJUIMK HOJa MJIM HEOOJNBIIOC KOJUYECTBO ATHIOpOMHIA  JUIs
VMHULIMAPOBAHUS
3) OCTOpOKHO MPOrpeTh KOJOY TEIJIOW BOMOW WM J00ABUTH 3apaHee HMPUTOTOBICHHYIO MOPIIHIO
peaxtuBa ['punbspa
4) CusIbHO BCTPSAXHYTh KOJIOY OTKPBITOM

OtserT: 2, 3

7. st ynpaBjieHHs] PermoceleKTHBHOCTBHIO IPH AJKWJIMPOBAHHUH €HOJIITA HeCUMMETPUYHOI0
KeTOHA HA NMPaKTHUKe MOKHO HCN0/1b30BaTh: (BbiOepuTe 2 Bapuanra)

1) Ciyuaiinblii BBIOOp peareHTa
2) [MonyueHne KMHETUYECKH KOHTPOIMPYEMOTO SHOJISITA C MOMOIIBI0 CUILHOIO OOBEMHOTO OCHOBaHHS
(manpumep, LDA)
3) Hcnonb30BaHue 3aIIUTHOMN TPYIIIBI ISl HATPABJICHHS aJKHIMPOBAHUS
4) IIpoBeneHue peakliuy Mpu caMoil BBICOKOM BO3MOXHOW TeMIepaType
Ortsert: 2, 3

8. YcraHoBHTE COOTBETCTBHE MENKAY THIIOM C€JIeKTHBHOCTH H OCHOBHBIM TAKTHYECKHUM NMPHEMOM
IS ee YNpPaBJICHUsI:

1. XemocenekTuBHOCTH : A. Micrionb30BaHuE 3alIUTHBIX TPYIIT

2. PernocenexktTuBHOCTH : b. [IpuMeHeHne 00beMHBIX peareHTOB MM KOOPIMHALMOHHBIX KaTaJu3aTOpPOB
3. CrepeocenexktuBHOCTh : B. lcnonp3oBaHue XHpanbHBIX KaTaJW3aTOPOB MM BCIIOMOTATENbHBIX
BELIECTB

9. YcraHoBHuTE COOTBETCTBHE MEKIY 3aJa4Yeil B PETPOCHHTETHYECKOM aHAJIM3e M MCIOJIb3yeMbIM
KOHIIENTYaJIbHbIM MOJAX0/10M:

1. Yopomenne kapkaca Mmonekynsl : A. Crparermdeckue paspwiBel cBsizeit C-C (mucc connection)
2. IIpeoOpazoBanue ognoit @I B apyryio : b. dyHknuonansHo-rpynmnossie Mexnpespaienus (FGI)

3. JloGaBneHue »eMEHTOB CHUMMeETpUM s ynopomieHuss : B. Pacmo3naBaHue CcHUMMETPUYHBIX
CyOBbeTMHHUIL

10. YcraHoBHTEe COOTBETCTBHE MeEXAY CUTyanHWedl NPH IUIAHMPOBAHMHU M THIIOM HCIIOJIB3yeMOI0
TeXHUYECKOro CpeCcTBAa:

1. Heo6xomuMocTs moaaepkuBaTh TOUHYI0 Temmeparypy —78 °C : A. Kpuoctat wim oxnaxaaromnias 6aHs
C CYXHM JIbJIOM/alleTOHOM

39



2. IlpoBeneHue peakuuwu MoJ AaBIE€HUEM Boaoponaa : b. ABTOknaB wiau ammapaTr g THAPUPOBAHUS
(manpumep, [1appa)
3. Vnanenue BBEICOKOKHUIISILIETO pacTBOpPUTEIISI : B. Porannonueii HCIIApUTEIIb

11. ¥YcraHoBuTe MOCIEI0BATEILHOCTh ONEPAUMd MNPH [JIAHMPOBAHUM OTAEJBLHOIO 3Tama
HUP (mocse nosryyenunst o01ero njiaHa CHHTe3a):

A) Uzydenune muTepaTypHBIX JaHHBIX 110 aHATOTUYHBIM [TPEBPAILECHHUSIM

b) [TonGop KOHKPETHBIX YCIOBUH (PacTBOPUTENb, TEMIIEPATypa, MOJIBHBIE COOTHOIICHHS)
B) CocraBienue crucka HeOOXOIUMBIX PEareHTOB, PACTBOpUTEINEH 1 000pyI0BaHHS

I') Pa3paboTka mpoTOKoJIa BBIICIECHHS M OYMCTKH EJICBOr0 HHTEpMeIraTa

12. YcraHoBuTe MOC/I€10BATEIBHOCTD 3TANIOB BbINOJHEHUSI CUHTE3a, €CJIM NMPOAYKT J0JI:KeH ObITh
MOJIy4eH B BU/le TBEP/A0I0 BelllecTBa:

A) VYpanenue jerydero pacTBOpPHUTENs HAa POTOPHOM HcmapuTene a0 Mainoro odbema b) Ocaxnenue
MpoayKTa (100aBIeHHE aHTUPACTBOPUTETIS)

B) ®unbrpanms (Hanpumep, yepe3 CKIIaq4aThiidi GUIBTP WIH O] BAKYYMOM)

I') [IpombIBKa OcajaKa U CyIlIKa

13. VYcraHoBuTe JIOTHYECKYIO OC/IEAOBATEIBHOCTh JCHCTBMH NPH HeyAa4HOH MOMNBITKe
peakuuu (MPOAYKT He 00pa30BaJicH):

A) TIpoBepUTh YUCTOTY U AKTUBHOCTH PEAreHTOB (CBEIKECTh, CPOK TOJTHOCTH )

b) IlepecMoTpeTh BBIOpaHHBIC YCIOBHSI (JOCTAaTOYHA JIM TEMIEpaTypa, MPABWIBHO JH TOJ00paH
pPacTBOPUTEIH?)

B) [Ipoananu3upoBath peakIMOHHYIO CMECh Ha HAJIMYME MCXOJHBIX BEIIECTB U BO3MOXKHBIX MOOOYHBIX
IIPOYKTOB

I') BHecTu KOppeKTUBHI B MPOTOKOJ Ha OCHOBE aHAlIM3a U MTOBTOPUTH SKCIIEPUMEHT

14. Kak Ha3piBaeTcs crioco0 yBeJHMYCHHs] BBIX0JA LEJIEBOr0 NMPOAYKTAa B PABHOBECHOH peaKknuu,
OCHOBAHHBII Ha yJaJIeCHUM OJHOr0 M3 NMPOAYKTOB W3 30HbI peakuuM (HANpuMep, OTTOHKOW WJIH
ocaxkaeHnem)?

Otsert: C™memienue paBHoBecus (o npuHumy Jle [larensbe).

15. Kak Ha3pIBaeTcs OCHOBHASl €IMHHMLA IJIAHMPOBAHMA B PETPOCHHTETHYECKOM aHAJIM3e —
BOOOpaskaemMblii ()parMeHT, NMOJYYEHHBIH NPH pa3pbiBe CBSA3H M YKa3bIBAIOIINN HAa He00XOAMMBbIE
CHHTETHYECKHEe IKBUBAJICHTHI?

OtBet: CHUHTOH.

6.3.5. OUEHOYHBIE CPEJICTBA JUIS IIPOBEPKU YPOBHS COOPMHPOBAHHOCTU
KOMIIETEHIIMU TIK-4

TecTsl cofeprkat CiaeayoNIre TUTTHI 33TaHUN

Tun 3apanusa Ne 3ananna | Bec 3aganns Pe3yabTaTr oneHuBaHus

(6as1) (0a/JIB1, MOJTyYeHHBIE 32
BBLINOJIHEHHE 3a1aHus /

XapPaKTEePUCTHKA MPABUJIBHOTO

0TBETAa)
3amaHus 3aKpBITOTO THIIA 1,2,3,4 1 Oamn 1 6 — mojmHOE TpaBUIBLHOE
C BEIOOpOM OJTHOTO COOTBETCTBHUE;
npaBuibHOTO oTBeta (1 — 0 6 — ocTanpHBIC ClTydan
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4)
3amaHus 3aKpBITOTO THIIA 56,7 2 Oamia 2 0 — TMOoJHOE TPaBUIBHOE
C BBIOOPOM HECKOJIBKHX COOTBETCTBHUE
MPaBUJILHBIX OTBETOB (2 (Tmocne0BaTeIbHOCTh BapUAHTOB
n4) OTBETA MOKET OBITH J1t000i1);
1 6 — ecnu pgomymieHa OjaHA
omuOKa / OTBET MPaBUIIbHBIN, HO
HE ITOJIHBII;
0 6 — ocTanpHBIE CITyYaH
3amaHus 3aKpBITOTO THIIA 8,9, 10 2 Oamia 2 0 — TMOoJHOE TPaBUIBHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
cootBercTBus (3 Ha 3 u 4 1 6 — ecnu jgomymieHa OJHA
Ha4) omuOKa / OTBET MPaBUILHBIN, HO
HE ITOJIHBII;
0 6 — ocTanpHBIE Cily4yau
3amanus 3akpeitoro tuma | 11,12, 13 2 Oaiuta 2 0 — TmOoJHOE TMpaBUIBLHOE
Ha YCTaHOBJICHHE COOTBETCTBHE;
IOCJIENOBATEILHOCTH 1 © — ecnu [gomymieHa oJHA
omuOKa / OTBET MPaBUIIBHBIN, HO
HE ITOJIHBIN;
0 6 — ocTanpHBIE Cily4yau
3agaHusg OTKPBITOTO THUIIA 14, 15 3 Gamia 3 0 — TmoJgHOE TPaBWIBHOE
C KpaTKUM OTBETOM COOTBETCTBHE;
0 60 — ocTajbHBIC ClTyYan

@®opMupyeMasi KOMIETeHIUS

NuaukaTopsl chopMHPOBAHHOCTH
KOMIIeTEHIIU U

IIK-4. CnocobeH pemate TEXHOJIOTMYECKHE
3aJauy, MOCTABJICHHBIE CIELUATUCTOM Ooee

BBICOKOW  KBanu(puKalMu, W  BBIOUPATH
TEXHUYECKHE CpElICTBA M  METOABl  HX
HUCIIBITAHUN

TIK-4.1. [IpoBoaut MIOUCK u
cUcTeMaTu3aIuoo HHPOpMallUu NI BBIOOpA
ONTUMAIBHBIX METOJIOB U METOAMK CHHTE3a U
XapaKTepu3aluu (YHKIIMOHATIBHOTO
MaTepuana (BellecTna).

[IK-4.2. OcymiecTBasieT moa0Op BEIIECTB U
BbIOOp ONTHUMAJBHBIX YCIOBUM [JIsl CHHTE3a
(YHKIIMOHAJIBHOTO MaTepuaia (BeIecTna).
[1K-4.3. [IpoBoaut XapaKkTePHU3ALHIO
MOJy4eHHOTO (HYHKIIMOHATBLHOTO MaTepuaa
(BemecTBa) PUBUKO-XUMUUYECKHUMH METOAMHU
C UCHOJIb30BAHUEM THUIIOBOTO HAYYHOI'O
000pyTIOBaHUS.

Tect 5. mo gucuuIIMHE
«OPTAHUYECKHUM CUHTE3»

1. OcHoOBHOII 3a1a4eil MOUCKA U CHCTEMATHU3ALMU HH(POPMALMHU Iepe CHHTE30M HOBOI0 (PYHKIHO-

HaJbHOI'0 MaTepuaja Ha OCHOBE OPraHu4e€CKOro COCAMHCHUSA ABJIACTCH:

1) Onpenenenue ero 1Berta.

2) BoisiBJIeHHe ONTHMAJIBLHBIX METOA0B CHHTEe3a, MyTell OYMCTKH M JAHHBIX [JIsi CPABHEHHUsI TPH

XapaKTepu3amuu.
3) YTouHeHHe ero 3amaxa.




4) Pacder ero ppIHOYHON CTOUMOCTH.
Otser: 2

2. HpI/I nouﬁope OIITUMAJIbHBIX yc.]'IOBI/Iﬁ AJId peakuuu, KaTanmnpyeMoifl KUCJI0TAaMHU, B paMKax
TEXHOJOTHYeCKOoM 3a/1a49M JIOTUYHO HAYaTh BAPbUPOBAHUE C:

1) lBeTa koJIOHI.
2) Ilpupoasl ¥ KOJINYECTBA KHCJIOTHOI0 KaTaJW3aTopa, TeMIepPaTyphbl.
3) 'poMKOCTH TOMEIITUBAHMS.
4) OcBeleHusl.
Otser: 2

3. KimoueBoii pyHKIHel XUMHYECKOT0 CHHTE3a B KOHTEKCTe co3/1aHHsl (PYHKIMOHAJBHBIX MaTepH-
aJI0B SIBJISIETCS:

1) Munumu3anus KoJim4ecTBa 0TXO0/10B.
2) UckmounTenbHOe U3y4eHNEe PUPOIHBIX COSAUHEHHH.
3) LleienanpaBJ/ieHHOE MOJIy4YeHHe BEIIECTBA € 3aJIaHHBIMU (PU3HKO-XUMHYECKHMH CBOWCTBAMH.
4) Co3naHue BELECTB TOJIbKO C HIPUATHBIM 3aIaXOM.

Ortser: 3
4. ]1ns nondopa ycJI0OBHi Pernoce;ieKTHBHOIO AJTKMINPOBAHUS €HOJISITA HECHMMETPUYHOI0 KeTOHA
B PAMKaX IOCTABJIEHHOI TeXHOJI0TMYeCKOM 3a/1a4M cjelyeT B IePBYIO o4epe/lb BADbUPOBATh:

1) OcBenieHHOCTH J1a00paTOPUU.
2) LIBeT peakTUBOB.
3) Ilpupoay ocHoBaHus (CTepUUECKHIT 00BHEM, TeMIIEpPaTypy 00pa3oBaHuUsI €HOJISITA).
4) Marepuana MarHUTHOW MEILAJIKH.
Ortser: 3

5. Ilpu noncke nHopMauuu A1 BLIOOPAa METOAUKHU CHHTe3a LeJIeBOr0 reTepouMKJINYecKOro co-
eIMHECHNS He0OXO0AUMO CHCTEMATH3HPOBATH AaHHbIe 0: (Bpi0epuTe 3 BapnanTa)

1) KimroueBbIxX TpaHchopManusx (peakuusiX MUKIN3AIMHH).
2) TUNMYHBIX BHIX0AX M YCJIOBHSX MPOBEACHUsI AHAJTOTHYHBIX CHHTE30B.
3) meHn nepBOOTKpHIBATEIS.
4) MeToaax BbleJIeHUsI U OUMCTKH IeJIeBbIX MPOTYKTOB.
5) IonuTHYecKkux B3TJIsIaX aBTOPOB CTaTEH.
OtseT: 1,2, 4

6. IIpu BbIOOpE ONITHUMAJBLHON METOAMKH CHHTE3a CJIO0KHOIO 3(pupa u3 KapOOHOBOW KHCJIOTHI M
CIHMPTA HeOOXOAUMO NPOAHATU3NPOBATH U CPAaBHUTH: (BbiOepuTe 3 BapuanrTa)

1) MeToapl aKTHBAMHM KAaPpOOKCHIBHON IPyNnbl (XJOPAHTHAPHIbI, KATAJIN3aTOPbI).
2) Cnioco6blI cMelleHus paBHOBecHs (ylajeHue BOAbl, H30bITOK peareHTa).
3) My3bIKaJIbHBIE IPEANIOYTEHNS XUMHKA.
4) CTouMOoCTh PEakTUBOB B COCETHEM Mara3uHe.
5) BeIX0oabl H YHCTOTY MPOAYKTA JIJIsl KakKI0i METOTHKH.
Otser: 1,2, 5

7. Ilog0op pacTBOpHUTEIS ISl PeaKIUM HYKJIe0(HJIbHOI0 3aMellleHUusl, B KOTOPOil 00a peareHTra —
TBepble BellecTBAa, 10JIKeH YYUThIBaTh: (BpiOepuTe 3 Bapuanra)
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1) PacTBOpSIIOIIYI0 CIIOCOOHOCTD.
2) UHepTHOCTH 10 OTHOLIEHUIO K peareHTaM.
3) TemnepaTypy KuneHusi (1J1sl MOCJIEAYIOIIET0 yAAJIeHs).
4) Ero 3anax.
5) Ero snexTponpoBOgHOCTb.
Otsert: 1,2, 3

8. YcraHoBure cooTBeTCTBHE MeEKAYy MPOOJIeMOM NPH CHHTE3€ U CIIOCOOOM €€ TEeXHOJOTrHYeCKOro
pelleHus:

1. Hu3kuii BBIXOJ peakluy MPUCOCTUHEHHs 1o KapOoHwmty : A. IlpuMeHeHue MOJICKYJISPHBIX CHT IS
yAaJIeHus TOOOYHOM BOBI (a3€0TPOITHO)

2. OGpa3oBaHue TpyaHOpa3aeauMon cmecu u3omepos : b. [Togbop cenekTuBHOTO KaTanu3aTopa Wi 13-
MEHEHHUE 3aIIUTHBIX TPYIIIT

3. Pa3noxeHue TepMOYYBCTBUTEIHLHOTO IPOAYKTA MPH meperoHke : B. Mcnons30BaHue MATKUX METOJIOB
OYHMCTKH (XpoMaTorpadusi, 0OCaXJICHHUE)

9. YcraHoBHTE COOTBETCTBHE MEKAY 3TAlIOM PETPOCHHTECTHYECCKOr0 aHaJIu3a U €ro HpaKTI/I‘leCKOﬁ
EJIbI0 ITPU pEeICHU A TEeXHOJIOTHYeCKO 3a1a4u;

1. Unentudukanms crpaTerndeckux cBsized : A. YIpolieHHe MOJIEKYJIbI O JOCTYITHBIX CTPOUTEIBHBIX
0JI0KOB

2. ®ynkunoHanbHO-TpynnoBbie MexnpespaiieHus (FGI) : b. [Ipespamenue ognoit ®I' B apyryro s
aKTUBALUU WIN 3aLUTHI

3. Ilepexon k cuHTETHYECKUM 3KBUBajeHTaM : B. [InanupoBaHue nociaenoBaTenbHOCTH PEATbHBIX XUMHU-
YECKUX PEAKLIHI

10. YcraHoBHUTE COOTBETCTBHE MEKAY TUIIOM CECJICKTHBHOCTHU U TEXHOJOTHY€CKUM NMMPUEMOM JIAA €€
JOCTHKEHMS.

1. PeruocenextuBHOCTD : A. Mcrionb30BaHne XUPAbHBIX KaTaIU3aTOPOB UK CyOCTpaTOB
2. XeMoceneKTUBHOCTS : b. [IpuMeHenue 3aluTHBIX TPy JUIsl MACKMPOBaHUS
3. CrepeocenekTuBHOCTD : B. Mcnonb30Banne 00bEMHBIX pEareHTOB WK HANPaBISIOUIUX FPYIIT

11. YcraHoBUTe MOC/I€10BATEIBLHOCTh ITANOB PelIeHUs] TeXHOJOTHYeCKOH 3a]a4yM M0 CMHTe3y 3a-
JAHHOTO COeTMHEHUS:

A) Ilouck n aHaInM3 IUTEPATYPHBIX AAHHBIX 110 METOAAM CHUHTE3A.
b) [Ton6op KOHKPETHBIX PeareHTOB, PACTBOPUTENEH U YCIOBUH.
B) IlpoBenenue cuHTe3a B 1a00PATOPHBIX YCIOBUSX.

I') Beinenenue, ouncTka u XapakTepu3aiusi MpoayKTa.

12. Pacnos1o:kuTe METOAbI 10KA3aTEIbCTBA CTPYKTYPhI B NOPS/AKE YBEJIMYCHUS] HANCKHOCTH (MPH
KOPPEKTHOM NPUMEHEHHMH):

A) CoBnazieHue TemMnepaTypsl IIJIaBJIEHUS C JIUTEPATyPHOM.

b) JlaHHbIE 37IeMEHTHOTO aHaJIM3a, COOTBETCTBYIOIINE PACUETHBIM.

B) IlonHoe coBmanenue Bcex crnekTpaibHbIX Xapaktepuctuk (UK, YO, MC, SIMP) ¢ nanHbsiMH a5
IIPEIIOJIaracMOro COCIMHEHUS.

I') [onHeIif cUHTE3 COEIMHEHUSI U3 3aBEIOMO U3BECTHBIX MPEKYPCOPOB 110 HE3ABUCUMON METOIUKE.
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13. PacnoJio:kute 3Tanbl pa3padoTKU ¥ ONTUMHU3ALMUA METOAUKH CHHTE3A B JIOTHYECKOM NMOPsIAKe:

A) Bocripou3BeieHre TUTEPATYPHON METOIUKH.

b) BapsupoBanue Kir04eBbIX IAPaMETPOB (KaTaIn3aTop, TEMIEPATypa, BPEMs).
B) Ananus BnusiHUS TapaMeTPOB Ha BBIXOJ U YHCTOTY.

I') @ukcanus onTUManbHBIX YCIOBUH.

14. Kak Ha3pIBaeTcsl coeJuHeHHe, 00pa3ylonieecsi IPpH B3aMMO/1eiiCTBUH rajIoOreHAJIKaHa ¢ MarHueM
B 3(¢upe, LINPOKO UCIOJIb3yeMoOe B CHHTe3e KaK HykKJeo(ui 1js1 oopazoBanus cBsizeit C-C?
OrtBet: Peaktus I'punbsipa

15. Kak na3biBaercsi TpaHchopmanusi GQyHKIMOHAJIBHON ITPYINIbI, IPH KOTOPOH CTeNeHb OKHCJIe-
HHUS CBSI3AHHOIO ¢ Hell aToMa yriiepoja He M3MeHsieTcsl (Hampumep, IpeBpallleHHe KHCJIOThI B
CJI0:KHbII 3pup)?
OtBer: U3ornncuyeckas Tpancopmanms.
TPEBOBAHUS K ®OPME OTUETA 110 IABOPATOPHOM PABOTE

®opma oryera. OTUeT JOKEH COJEp)KaTh Ha3BaHUE, LIeNb PabOTHI, OMHMCAaHUE XOJa paboThI,
CXEeMbI TPUOOPOB, pacyeThl, Tabyuily, rpaduKu 3aBUCUMOCTH, BbIBOA. K mabopaTtopHoi paboTe H0IKHBI
OBITH pa300paHbI BOMPOCHI K 3aHATHIO.

YCTHBIN OTBET HA JIABOPATOPHOM 3AHATUN

JIABOPATOPHAS PABOTA Nel (2 ygaca)
I[MPABWJIA PABOTbBI B IABOPATOPUN OPTAHUYECKOI'O CUHTE3A. ITPUBOPBI 1
IHOCYJJA B OPTAHUYECKOM CHUHTES3E
Bomnpocel k 3aHATHIO
1. O3HakomIleHHE CTYACHTOB C TUIAHOM 3aHSITHH W TpeOOBaHWSIMHU, TPEIBSIBISIEMBIMH K JK3aMEHY,
CIIUCKOM JIUTEPATyPHI.
2. WHcTpyKTax MO TeXHUKE 0€30MMacHOCTH MPpH PadoTe B XUMUYECKON JTa00paTOPHH:
a) paBUjIa MPOTUBOIIOKAPHOM 6€30MacHOCTH;
0) nmpaBuiia pabOThl C XUMUYECKUMH PEaKTUBAMU;
B) MpaBuJia paboThI C ANEKTPOOOOPYT0BAaHHEM;
T) IepBasi IOMOILb TOCTPAJAABIIEMY B XUMUYECKOU 1a00paTOPUH.
3. Odopmuenue paboyero xypHaa.
4. JlTabopaTopHoe 000pyTI0BaHUE U TTOCY/IA.
5. PelreHue pacyeTHbIX 3a1a4.
JIABOPATOPHAS PABOTA Ne2 (4 gaca)
METObI BBIJIEJIEHN A, OYNCTKU U UAEHTUOUKALIMNY OPTAHUYECKHNX BEIECTB.
OIIPE/IEJIEHUE TEMIIEPATYPHI INIABJIEHUS M-HUTPOBEH30MHOM KUCJIOTHI
Bomnpocel k 3aHATHIO
1. enu, 3agaun U GYHKIIUM OPraHUYECKOTO CUHTE3A.
2. Perpocunterndeckuii ananu3. [loHsTHE M CTaAUN PETPOCUHTETHYECKOTO aHATIN3A.
3. INonsaTue o cuaTOHAX. [IpUMEpPHI CHHTOHOB.
4. PeareHTbl U CHHTETUYECKAask YKBUBAJIEHTHOCTb.
5. M3ocTpyKTypHbIE CHHTOHBI OOpPaTHOM MOJISPHOCTH.
6. [lpumepsl  cHUHTE3a  OpPraHUYECKUX  COCAMHEHMH €  HCHOJB30BAHHEM  METOAA
PETPOCUHTETUYECKOTO aHaJIN3a: a) KJIIaCCOB OPTaHUYECKUX COEIMHEHUH; 0) MPUPOJAHBIX COETUHEHUH.
JIABOPATOPHAS PABOTA Ne3 (4 gaca)
OPIAHMYECKAS PEAKIIS U CHHTETUYECKUII METO/I. PEAKLIMU
HYKIIEOOMJIBHOI'O 3BAMEIIEHNSA Sn1 1 Sn2 TUTTA. CUHTE3 OTUJIALIETATA U
BPOMUCTOTI'O OTUJIA
Bonpocsl k 3aHATHIO

44



B03MOXXHOCTh MPOTEKAHUSI OPTAHUYECKON PEAKIIUH.
TepMonnHaMuyeckas 10IyCTUMOCTh PEAKIIHH.
Kanain peakuuu. TepmoanHaMuueckuii 1 KHHETUYECKUI KOHTPOJIb.
Peakniumn nykineoduisHOro 3amenieHust Sn2 tuna. OOmias XxapakTepucTuKa, MEXaHU3M.
. @aKTOpBI, BAMSIOINE HA CKOPOCTh M MEXaHU3M PeaKLUi HyKJI€O(UIbHOTO 3aMELICHNUS:

a) BIIMSIHAE CTPYKTYPHBI cyOcTpaTa;

0) BIMAHUE NPUPO/IBI 3aMEIIAEMBbIX TPYIIII;

B) BIMSTHUE HYKJICO(PHILHON aKTUBHOCTH peareHTa (BXOSIIei rpymibl);

I') BJAMSIHUE PaCTBOPHUTENEH U KaTaaIu3aTOPOB.

6. HykneopunbHoe 3aMelieHHEe B aJIKWITAJOTCHHIAX: THAPOJIM3 AaJKWITaJOTCeHUIOB, CHHTE3
IIPOCTHIX 3PHUPOB 110 Busbsimcony.

7. Hykneo¢unbpHOe 3aMelIeHne THAPOKCHIBHON TPYIIIBI B CIIUPTaX.

8. Onucanue CUHTE3a COCIMHEHNN U MIOCTPOEHUE DHEPrETUUECKON JUarpamMmsl 110 TEME 3aHATHSL:
OpPOMUCTBIN 3THII, OPOMUCTBIN Oy THII, AUITHIIOBBIN dDuUp.

JIABOPATOPHAS PABOTA Ne4 (4 gaca)
TAKTUYECKUE I[TPOBJIEMbI CUHTE3A. ObPA3OBAHUE CBA3U YIJIEPOA-YIJIEPO/I.
KAPbOHMJIBHBIE COEJJUHEHN A KAK HYKJIEO®WJIbI U DJIEKTPO®UJILI. CUHTE3

OEHOJIOTAJIEMHA

AW

Bomnpocekl Kk 3aHATHIO
1. Opranuyeckas peaklius U CUHTETUUECKUN METO/.
2. TpeGoBaHMs COOTBETCTBHS OPraHUYECKON PEAKIIMH XOPOIIEMY CUHTETHYECKOMY METOY.
3. Mex(ha3oBblii KaTaIn3.
4. MeTannoKOMIUIEKCHBIN KaTaaus.
5. Cpena peakuuu (paCTBOPUTEIH).
6. Peaknuu HykieodunbHOoro 3amenienuss Syl Tuma. MeXaHuU3M M CTEPEOXUMHUS pPEaAKIIHiA
3amerenns Syl Tumna.
7. B3aumMocBs3b MeXly TUIIaMM peakuuid Sn1 1 SN2 Tunamu.
8. HykneodunpHoe 3amemeHne y amupaTHYeCKOTO TPHTOHANBHOTO (SP?) aroma yrieposaa
(peakuus anuTMPOBAHUS): PEAKIIHS dTePUPHUKAIIUNH, AlUJUIUPOBAHUE CTUPTOB, PEHOJIOB.
9. Ilepearepudukanys HIM aJIKOTOJIN3 CIOXKHBIX 3(QHUPOB, THUIPOIU3 CIOKHBIX 3(UPOB,
MOJTy4eHHUE CIOXKHBIX 3(hupoB (peakius BuibsmcoHna).
10. Onucanue cuHTE3a COEAMHEHUN U TIOCTPOEHUE SHEPTETUYECKON TUarpaMmbl 10 TEME 3aHATHUS:
alleTOYKCYCHBIHN 3¢up, OpOMUCTBIN U30IPOIHIL.
JIABOPATOPHAA PABOTA Ne5.1 (2 yaca)
N30T'UIICUYECKUE U HEU3OT'MIICUYECKUE TPAHCOOPMALIMNU. METO/IbI
OKUCJIEHMI-BOCCTAHOBJIEHM S OPTAHUYECKNX COEIMHEHWI. CUHTE3 ALIETOHA
Bomnpocel k 3aHATHIO
1. ITpunuumns! coopku cBsizu C-C. ['ereponauTuyueckre peakium.
2. Opranuyeckye HOHBI U (aKTOPBI, ONPEACIAIONINE UX CTAOMIBHOCTb.
3. DnexkTpoduiibl M HYKJIeO(hUITbI B peakiusix oopa3zoBanus caszeir C-C.
4. KapOoHUITBbHBIE COETMHEHUS KaK HYKICO(UITBI U AIEKTPOQHIIBI.
5. O0mast XxapakTepUCTUKaA allbJIOJIbBHOW KOHACHCAIMU. MeXaHU3Mbl aJIbJI0IFHON U KPOTOHOBOM
KOHJICHCALUI B LIEJIOYHOU Cpele.
JIABOPATOPHAA PABOTA Ne5.2 (2 yaca)
N30T'UITCUYECKUE U HEU3OT' UTICUYECKUE TPAHCOOPMALIMNU. METO/IbI
OKUCJIEHMI-BOCCTAHOBJIEHI S OPTAHUYECKNX COEAUHEHWI. CUHTE3 ALIETOHA
Bonpocel k 3aHATHIO
1. MexaHu3mbl aJIbJOJIBHOW U KPOTOHOBOM KOHJIEHCAIIMI B KUCJION Cpelie.
2. KoHgeHcanusi KeTOHOB, CMEILIaHHAs KOHJECHCAIMs aJbJETUAOB U KETOHOB alu(paTHYECKOro
psaa.
3 KoHpaeHcanusi apoMaTHYECKUX abJIETHIOB C aln(aTUYECKUMU abJIETHIaMid U KETOHAMH, C
aHTUJpHUIaMU KapOOHOBBIX KUCIIOT.
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4. Peakuuu KOHICHCAIIMH CIIOKHBIX d(UPOB C KETOHAMH.
5. ben30onHOBask KOHIEHCALUS.
6. OnucaHue CUHTE3a COEAMHEHUH M MOCTPOCHUE YHEPreTUUECKOM AuarpaMMbl 110 TEME 3aHATHUSA:
benondranenH.
JIABOPATOPHAS PABOTA Ne6 (4 yaca)

CEJIEKTUBHOCTh OPTAHMUYECKHUX PEAKIVI. PEAKILY SJIEKTPO®UIILHOI'O
3AMEIIEHMA (Se2) B APOMATUYECKNX COEJIJMHEHUAX. CUHTE3 M-HUTPOBEH30MHOM
KNCJIOTBI

Bonpocsl k 3aHATHIO

1. YpoBeHb OKHCIIEHHUS YTJIEPOTHOrO IEHTpa M Kiaccupukanus (yHKIHMOHAIBHBIX IPYMI U UX
B3aUMOIIPEBPAIICHUH.

2. N3oruncuueckue Tpanchopmarun. CUHTETHYECKAs SKBUBAJICHTHOCTD (DYHKIIMOHAIBHBIX TPYIIT
OJTHOT'O YPOBHS OKHCIICHHUS.

3. Hewsorumncudeckue TpaHcpopManuu Kak IyTH IMEPEXOJ0B MEXKIY PAa3IUYHBIMH ypPOBHIMHU
OKHCIICHHUS.

4. B3anmomnpespamieHnrne GyHKIHOHATIBHBIX TPYII KaK CTPATETHUECKUH METO]T B TIOJTHOM CHHTE3E.

5. Peakuuu okucnenus. O0uiast xapakrepuctuka. OKUCISIONUE peareHTbl, 030HUPOBaHUE.

6. OxucieHHe CHUPTOB: MEPBHYHBIX CIUPTOB B aIbJETHU[bI, BTOPUYHBIX CHHPTOB B KETOHHI,
NEPBUYHBIX CIUPTOB B KAPOOHOBBIE KUCIIOTHI.

7. OxucneHne KapOOHUICOAECPIKAIINX OPraHMUECKUX COCMHEHUI: allbJETH/I0B, KETOHOB.

8. OKHCcIeHHe apOMAaTHYECKUX COCTUHEHUN: B XUHOHBI, OKHCIIEHHE OOKOBBIX LIETEH.

9. Peaknum BoccraHoBieHus. OOmas xapakrepucTuka. BoccTaHoBUTENM B OpPraHM4ECKOM
CHHTE3€.

10. BoccTaHoBiieHHE CIIUPTOB, AIBJETHAOB U KETOHOB, KAPOOHOBBIX KHCIIOT U UX MPOU3BOJHBIX B
aJIbJIETUABI U CIIUPTHI.

11. BoccTtaHoBiieHHE apOMATHYECKUX COSTUHEHUM.

12. Onucanue CUHTE3a COEAMHEHUH U MOCTPOCHUE SHEPIreTUYECKON AUarpaMMBbl 110 TeMe 3aHITHS:
OeH30lHast KHCII0Ta, OKMCIICHHE TIPOTIaHoIIa-2, BOCCTAHOBJIEHUE METHIIITHIIKETOHA J10 OyTaHoa-2.

JIABOPATOPHAS PABOTA Neo7 (4 gaca)
SJIEMEHTOOPTAHUYECKUE COEAMHEHUS. CUHTE3 TPHC(2,6-
JUMETOKCHUDEHNIT)CYPbEMBI
Bonpocs! k 3aHATHIO

Knaccudukanus npoGieM cCeneKTUBHOCTH.
ObecrieueHne CeJIeKTUBHOCTH PEaKIUU BEIOOPOM MOAXOASIIEN peaKIINH.
BapbupoBaHue npupo/ibl peareHToB Kak Croco0 yInpaBiIeHUs CEIEKTUBHOCTBIO PEaKIiH.
CenexkTrBHas aKTHBAIWS AIbTEPHATHBHBIX PEAKIIMOHHBIX IIEHTPOB CyOCTpara.
3ammra (QyHKIMOHAIBHBIX TPYII KaK YHUBEPCAIbHBIN CIOCOO yIpaBlieHHUs! CEIEKTUBHOCTHIO

cahkhwNE

peaxuii.

6. OOmasgs xapakTepUCTHKAa pEaKkLUi 3aMelleHHs aromMa BOJOpOJa B apOMAaTHYECKOM Sjpe.
MexaHU3M peakIuu AEeKTPOGUIBHOTO 3aMeneHns (SE2) B apOMaTHIECKUX COSTNHEHHSX.

7. IlpaBuia OpHMeHTallMM JUIsI PEAKUUMU 3JIeKTpouiabHOro 3amerieHus. VHAYKTUBHBIA U
Me3oMepHbIi A dexTel. CormacoBaHHOE W HECOTJIACOBAHHOE JICMCTBHE 3aMECTHTENICH B pEaKIUH
3JIEKTPO(UITBHOTO 3aMEIIEeHUSI.

8. BnustHME TPUPOMBI ANMEKTPOGUITBHOTO (AIIEKTPOMMIBHOW aKTUBHOCTH) peareHTa W CTPOCHUS
apoOMaTHYecKoro cyOcTpaTa Ha HampaBlieHHe U HU30MpaTeNbHOCTh (CEJIEKTHUBHOCTb) PpEaKIUH
AIEKTPOPUIHHOTO 3aMEIICHUSI.

9. BiusHue CTpOEHHUs peareHTa M COOTHOIIEHHE O- M A-M30MEPOB B IMPOAYKTaX PpEaKIUH
AIEKTPOPUIHHOTO 3aMEIICHUSI.

10. Onncanue cuHTE3a COEAMHEHUN U TIOCTPOEHUE SHEPTETUYECKON TUarpaMMBl [0 TEME 3aHATHUSA:
M-HUTPOOEH30MHAsI KUCIIOTA, CyJIb()aHMIOBast KUCIOTA.

JIABOPATOPHAS PABOTA Ne8 (4 uaca)

46



BbIZIEJIEHUE, OYNCTKA U MIEHTUOHUKALIMA SJIEMEHTOOPI AHMYECKNX
COEAMHEHUWU. IEPEKPUCTAJUIM3ALWSA TPUC(2,6-AUMETOKCUDEHUIT)CYPHMBI

Bomnpocskl Kk 3aHATHIO:

1. Pa3nenenuie U 04MCTKA TBEPIBIX OPraHUUECKUX COCAMHEHHMA
2. Tlepexpucranauzanus

3. Bosrounka

4. DKcTpakuus

5. Pa3znenenue )XUIKUX CMECEN U OUMCTKA KUIKOCTEN

6. Tonkocnoiinas xpomarorpadus (TCX)

7. Komonounast xpomarorpadus

JIABOPATOPHAS PABOTA Ne9 (4 uaca)

YCTAHOBJIEHUE CTPOEHUA OPTAHUYECKUX 1 DJIEMEHTOOPI"AHUYECKHUX
COEJIMHEHUN. UK-CIEKTP M-HUTPOBEH30MHOM KUCJIOTBI U TPHUC(2,6-
JUMETOKCHUOEHUII)CYPBMbI

Bonpocel Kk 3aHATHIO:

1. Onpenenenue TemnepaTypsl IU1aBICHUS

2. OnpeneneHue TeMIepaTypbl KUIIEHUS

3. Onpenenenue nokasaresnst MpeJIoMICHUS

4. [Tpumenenne HK-cniekrpockonun UL UICHTHQUKALUN OpPraHUYECKUX "
3JIEMEHTOOPIaHUYECKUX COCIMHEHUI

5. ®usnueckue ocHoBbl HWK-cnektpockonuu. BaneHTHble, aedopMalMOHHBIE KoOJeOaHuUs,
XapaKTepUCTHYECKHE YaCTOTHI MOTJIOMICHUS OpraHndeckux coeaunenuii B UK-obnacru.

KOMILIEKT 3AJTAHUAM JJISI KOHTPOJIBHOM PABOTHI

Tema: Perpocunrernuecknii ananms. TakTuka cuHTesa
Bapmnanr 1
1. CocraBbTe CXEMy PETPOCUHTETHMUECKOTO aHAIN3a COEIUHEHNUS, YKA)KUTE CUHTOHBI, IPUBEAUTE
peanbHBbIN IyTh CUHTE3a COCUHEHUS U3 JOCTYIHBIX PEAreHTOB:
CHy—C=C-CH=C—CHz
CHsy

2. llpuBenute cxemy MOJTYYEHHUS, MEXAaHU3M PEAKIIUU M DHEPreTHUYECKYIO AUarpaMMy CHUHTE3a:
mpem-0yTaHona u3 ajkwiraiorenuna. K kakoMmy Tumy (M30THICHYECKOMY I HEU30THUIICHUECKOMY)
OTHOCHUTCS JIaHHAS PEaKIHs?

Bapmuanr 2

1. COCTaBBTe CXCMy peTpOCI/IHTeTI/IT-IeCKOFO aHaim3a COCIHNHCHUSI, YKa)KI/ITe CHHTOHBI, HpI/IBeHI/ITe
peaHBHBH‘/'I IyTb CHUHTE3a COCIUHCHUS U3 )IOCTYHHBIX peaI‘eHTOBi

CHy—CHz~CH—CHy~CHy
CH

2. IIpuBeauTe cxemy MOJyYEHHUs, MEXaHU3M PEAKIMKU U SHEPreTUUYECKYI0 JuarpaMmMy CHHTE3a: M-
OpomOeH301HOM KucnoThl. K KakoMmy THITy (M30THIICHYECKOMY WM HEU30TMIICHYECKOMY) OTHOCHUTCS
JTaHHAs peakius?

Bapuant 3

1. CocraBbTe CXEMY PETPOCHUHTECTUYCCKOI'O aHalinda COCAWMHCHUA, YKaXXWUTC CHHTOHBI, IIPUBEIAUTC
peaJ'II)HI)If/i IMyTb CUHTC3a COCAUHCHUA U3 JOCTYIIHBIX PCATCHTOB!

e
CH3—(T'JH—(T'JH—CH= CH—C\H
COH Br

2. IIpuBenuTe cxemy CHHTE3a, MEXaHW3M PEAKIIMU M SHEPIeTHYECKYIO JUarpaMMmy CHUHTE3a: M-
cynb(poOeH30iHON KucaoThl. K kakoMy Tumy (M30TMICHYECKOMY WIJIM HEU30TUIICHYECKOMY) OTHOCHUTCS
JTaHHAs peakius?
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7 HEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT UM, NUCITOJIb3YEMBIX
B NIPOLECCE OBYYEHUSA

NudopmaunoHHble TEXHOJOTHN — O0YYCHHE B AJIEKTPOHHON 00pa3oBaTEeNbHON cpesie ¢ IENb0
pacivpeHusi A0cTyna K oOpa3oBaTelbHbIM pecypcaM, yBEJIWYEHHS KOHTAaKTHOTO B3aUMOJACHMCTBUS C
mpernojaBaTesieM, MOCTPOSHUSI WHAUBHIYAIbHBIX TPACKTOPHHA MOATOTOBKH, OOBEKTHUBHOIO KOHTPOJS H
MOHHUTOPHHIA 3HaHUH CTYICHTOB.

B oOpa3zoBarensHOM mporiecce Mo JUCIHUIUIMHE UCTONIB3YIOTCS CICIYIONINe HH(POPMAIMOHHBIC
TEXHOJIOTUH, SBJSIONIMECS KOMIIOHEHTaMH OJJEKTPOHHOM HHQPOPMAIMOHHO-00pa30BaTEeIbLHON CpEbl
BI'TLY:

o Odunuanpusiii caiit BI'TIY;

e Cucrema aekrponHoro ooydenuss ®I'bOY BO «bI'TIY »;

e (CucremMa TeCTUpPOBAaHMS Ha OCHOBE enuHOro mnopraia «lHTepHeT-TecTupoBanus B chepe
00pa3oBaHMS WWW.i-exam.ruy;

o Cucrema «Aatumiaruat.BY3y»;

e DJIEKTPOHHBbIE OMOIUOTEUHBIE CUCTEMBI,

e MybTUMEIUINHOE CONPOBOKICHUE JIEKIIUMN.

8 OCOBEHHOCTHU U3YYEHUS JUCUUIIJIMHbI UHBAJIMJAMU U JIMINAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS
[Ipu oOyueHWM JUI] C OrPAaHMYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI MIPUMEHSIOTCS aJlallTHBHBIC

00pa3oBaTeNbHbIE TEXHOJIOTUU B COOTBETCTBUU C YCIOBHAMM, U3JI0KEHHBIMU B paszenie «OcobeHHOoCTH
peanu3anu 00pa3oBaTEIBLHON MPOrpaMMBI U MHBAJIUIOB U JIUI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU
3JI0pOBbsD» OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl (MCIOIb30BAHKE CHELUATBHBIX YUeOHBIX TOCOOUH 1
IUIAKTHYECKUX MAaTepHajoB, CHEIHAJIbHBIX TEXHHMYECKHX CPEICTB OOyYeHHUS KOJUICKTHBHOTO U
WH/MBUYaJIbHOTO MOJIb30BaHUs, MPEJAOCTABICHUE YCIYyT acCUCTeHTa (IIOMOIIHMKA), OKa3bIBAIOILIETO
00yJaroImuMcs HeOOX0JUMYIO0 TEXHUYECKYIO TOMOIIb U T. I1.) C yU4ETOM UHANBUIYAITBHBIX 0COOEHHOCTEH
o0y4aromuxcsl.

Jnist 00ydarommxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI MPETYCMOTPEHBI CIICAYIOIIHE
(bopMBbI OpraHu3aIiy Me1arornyeckoro nporecca U KOHTPOJIs 3HAHUMI:

- Ul CIIa0OBUISIINX:

obecreynBaeTcsi MHIUBUAyallbHOE pPaBHOMEpHOE ocBeleHue He MmeHee 300 Jokc;

JUTSL BBITIOJTHEHHSI KOHTPOJIBHBIX 33/IaHUH TPH HEOOXOTMUMOCTH TPEIOCTABIISIETCS] YBEIHMUUBAIOIIEEe
YCTPOMCTBO;

3aJJaHus TSl BBITTOJTHEHHUS, @ TAK)K€ MHCTPYKIMH O MOPSAKE BBITOJHEHHUS KOHTPOJBHBIX 3aaHUHN
ohopMIISIOTCS YBeMHUeHHBIM HpupToM (pasmep 16-20);

- 1715 TIIYXUX U C1a00CTBIIIaNuX:

o0ecrieynBaeTcsl HaJIMYMe 3BYKOYCMJIMBAIOLICH ammaparypbl KOJUIEKTUBHOTO MOJb30BaHUA, TpPU
HE0OXOUMOCTH O0YyYaroUIMMCs MPEIOCTABIAETCS 3BYKOYCHUIIMBAIOLIAs anmnaparypa WHJIMBUIYaIbHOTO
MOJIb30BaHMS;

- IS JIMIL C TSDKEJTBIME HapyIMICHUSIMUA PEYH, TIIyXUX, CIa0O0CITBIIIAINX BCe KOHTPOJIBHBIC 3a/IaHUs
T0 KeJaHUIO MOTYT MIPOBOJIUTHCS B MUCHBMEHHOM (hopMe.

OcHoBHOM (OpMOI1 OpraHum3zalvyd MEAaroruyeckoro IMpolecca SBJISETCS HMHTErPUPOBAHHOE
o0yuyeHHe HMHBAJHMJIOB, T.e. BCE OOydaroluecs y4arcs B CMELIAHHBIX TpyIIax, UMEIT BO3MOXHOCTb
MOCTOSIHHO OOIIIAThCS CO CBEPCTHUKAMM, JIeTUYe aJalTUPYIOTCS B COLIUYME.

9 CHIUCOK JIUTEPATYPbI U TH®OPMALIMUOHHBIX PECYPCOB
9.1 JIuteparypa
OcHoBHas1 JiuTEepaTypa
1. XKunkos, B.B. Oprannueckuii cuntes: yueoHoe nocodbue/ B.B. Xunkos, M.A. Tpopummnosa, 1.B.
Eropoga. — bnarosemenck: M3n-Bo BITIY, 2018. — 256 c. (21 3k3.)
JlomoJiHuTeIbHAS JIUTepaTypa
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1. Kunakos, B.B. Oprannueckuii 1 HECOPraHUYECKUM CUHTE3: METOINICCKUE PEKOMEH TN JIJIST
cryaenToB V Kypca.- biaarosemenck: M3n-so BI'TIY, 1998. — 70 c. (18 3k3.)
2. ITtuupina, O.A. JIabopaTopHble pabOThI 10 OPraHUYECKOMY CHUHTE3Y: yuel. mocodue st XUuM. U OHOJL.
cretl. nieq. ua-ToB/ [Ttunbaa H.S. [u np.]. —M.: IIpocBemenue, 1979. =256 c., un. (13 3x3.)
3. Jlacno, I1. Jloruka opranuueckoro cunresa: yued. uznanue. B 2-x tomax / I1. Jlacno. Ilep. ¢
¢panm. T. 1 -M.: Mup, 1998. —229 c. (1 3x3).
4. Jlacno, I1. Jloruka oprannueckoro cuatesa: yue0. uznanue. B 2-x romax / I1. Jlacno. Ilep. ¢
¢dpanm. T. 2 -M.: Mup, 1998. —229 c. (1 3x3).
5. boukos, A. ®@., Cmur, B. A. Oprannveckuii cuare3: cepus «Hayka u Texaudeckuii nmporpeccy» / U. B.
Topros, A. ®@. boukos, B. A. Cmut. — M.: Hayka, 1987. -304 c. (2 3k3.)
9.2 ba3bl JaHHBIX 1 MH()OPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
1. Caiit o xumuu http://www.xumuk.ru
2. Karaor oO6pa3oBareabHBIX HHTEpHET-pecypcoB http://www.edu.ru
3. DnekTpoHHas 6bubnmoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
4. [TopTan Hay4HOI 3yIeKTpOHHOM Oubmmoreku http://elibrary.ru/defaultx.asp

9.3 DJ1eKTPOHHO-0MOIHOTEYHbIE PeCYPChI

1. Polpred.com O630p CMU/CnpaBounuk https://polpred.com/news
2. 3OBC «Opaiit» https://urait.ru

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

s mpoBenieHUsl 3aHATUHN JIEKLIMOHHOTO TUIA, FPYNIOBBIX U MHAMBUAYAIbHBIX KOHCYJIbTAIUi,
TEKYILEro KOHTPOJIS U MPOMEXYTOUHON aTTeCTallMM UCIOJb3YIOTCA ayJAUTOPUH, OCHALIEHHbIE Y4eOHOMH
Me0enblo, ayJIUTOPHOM  JIOCKOW, KOMIIbIOTEpOM(pamMH) €  YCTAHOBJIEHHBIM  JIMIIEH3MOHHBIM
CHELUAIU3UPOBAHHBIM TIPOIPAMMHBIM O00E€CIIEYeHHEM, KOMMYTAaTOPOM [UIl BBIXOAA B 3JIEKTPOHHO-
OMOIMOTEYHYI0O CHUCTEMY M JJIEKTPOHHYIO HH(pOpMalnnoHHO-oOpa3oBaTenbHyto cpeay bBITIY,
MYJbTUMEIUHHBIMU TPOEKTOPAaMH, SKCHO3MLMOHHBIMU 3KpaHaMM, y4eOHO-HAIJIATHBIMH IOCOOUSMU
(Tabnuupbl, MyJbTUMEIUIHBIE TMpe3eHTauuu). Jias mpoBeneHuss nabOPATOPHBIX 3aHATUM TaKke
UCIOJIb3YETCS:
Ayn. 219 «A». JlaGopaTopusi XuMHYeCKOH T€XHOJIOTHH

e Cron nucbMeHHbIH 2-mecT. (12 mT.)

e Cryn (24 wrt.)

e Cron npenoxasatess (1 mit.)

e Cryn npenonasarens (1 mrT.)

e [Ilronurp (1 mt.)

e AymutopHas naocka (1 mr.)

e KoMmmploTep ¢ YCTaHOBJIEHHBIM JIMLEH3UOHHBIM  CIENUAIU3UPOBAHHBIM IPOrpaMMHBIM
oOecnieueHueM (3 1mirt.)

e 8 - moproBeiii kommyTtarop D-Link mis BbIXoma B 3IEKTPOHHO-OMOIMOTEYHYIO CHUCTEMY H
3JIEKTPOHHYI0 HH(POPMAIMOHHO-00pa3oBarenbHyto cpeay BITIY (1 mir.)

e  Mynbsrumeauiinsiii npoektop SHARP -10 X (1 mr.)

e IIpuntep nazepusiit «KCANON» (2 mT.)

e DKCHO3UIMOHHBIN SKpaH (HaBecHOi) (1 1mT.)

e SIMP-cnektpometp HU3KOTO paspemeHus «Crnun Tpak» (1 mrt.)

e Becot GF-300 (1 mmt.)

e Becol Topcuonnsie BT-100 (1 mt.)

e Bucko3umerp (4 mir.)

e Honomep (3 mr.)

e Konaykromerp annoH-4120 (3 mr.)

e KO®K-2 (1 mr.)

e Jlokemep (1 mT.)
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e Memanka marautHas [1-2-6100 (2 mrT.)
e Monaynb «Tepmudeckuid aHanu3y (3 1mIT.)
e Monuynb «Tepmoctary (3 mrT.)
e Monynb «YHHUBEPCATBHBIN KOHTPOLIEPY (3 IIT.)
e  Monaynb «DIeKTpoxumMus» (3 1miT.)
Monynbs yHUBEpCAIbHBIN (6 IIT.)
Ha6op cut KII-131(1 mr.)
[onapumerp (1 mit.)
[Morenumomertp (1 mit.)
Hentpudyra nadoparopuas OITH-8 (¢ poropom) (1 mmt.)
[ItatuB Asst HIEKTPOIOB (2 WIT.)
OkcukaTop ¢ kpaHoM (1 mrT.)
Monynb «ObmenadopatopHsbliny (1 mt.)
Cnekrpodoromerp (1 mir.)
Cnekrpodoromerp KOK-3KM (1 mit.)
KommiekT apuomerpos (1 mit.)
Metponowm (1 mT.)
MocT peoXopaHbIi ¢ COCYA0M
Tepmocrar TC-1/80 CITY (1 mit.
VY4eOHo-HarIgIHbIe TOCOOUS - Ciaiiibl, TaOJINLIbI, MyJIbTUMEIUIHBIE IPE3EHTALUHU 110
muctuminHe «OpraHnyecKuil CHHTE3)
e IllratuBsl s MpoOUPOK, HarpeBaTeIbHbIe TPUOOPHI, JTabopaTopHas mocyaa
XUMUYECKUE PEAKTUBBI TI0 TEMATHKE
CamocTtosTenbpHas paboTa CTYACHTOB OPraHU3yeTCs B ayIUTOPUAX OCHAIICHHBIX KOMIBIOTEPHOU

TEXHUKOH C BBIXOJOM B DJIEKTPOHHYIO HWH(POPMAIMOHHO-00pa30BATENBHYIO Cpely By3a, B
CHEIMATM3UPOBAHHBIX JTA0OPATOPHUSAX MO AUCHUIUIMHE, a TaKKe B 3allaX JOCTYyNa B JOKAIBHYIO CETh
BIITY.

JIMueH3noHHOE MpOrpaMMHOe oOecrieueHue: onepanuoHHble cucteMsl cemeiicta Windows, Linux;
otducusie nporpammel Microsoft office, Libreoffice, OpenOffice; Adobe Photoshop, Matlab, DrWeb
antivirus ¥ T.J.

Pa3paborunk: XXuakos B.B., kannuaaT XuMu4ecKiX HayK, TOIEHT Kadeapbl XUMHUU.
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11 IUCT UBSMEHEHHUH U JONTOJTHEHUM

Yr1Bepkaenue usmenennii u gonoanenuid B PII/I nias peanuzaunu B 2026/2027 yu. r.
PII/] nepecmoTpeHa, oOCyx)aeHa u omxodpeHa s peanusanuu B 2026/2027 y4. T. Ha 3aceJaHuH
kadeapsl xumuu (mpoTokoi Ne 8 ot 28 mas 2026 r.).
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