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YHUKanbHbI MPOrpaMMHbIN KIKOY:

efd3ecdbd183f7649d0e3a 1 €9 AIPRIQARB I JALOWMILIEHE -

@opMHUpOBaHHUE OCHOB 3HAHMK Kypca «PeareHTel B OpraHM4eCKOM U HEOPraHU4eCKON
XHUMHW», KOTOPHIC PACKPBIBAIOT OOIIME 3aKOHOMEPHOCTH, OMPEACISIONINE YCIOBUS U CIIOCOOBI
CHHTE3a BEIECTB B 3aBUCUMOCTH OT uX crpoeHus. CdopmynmupoBaTh 0ONIHE MOAXOIBI K
TUTAHUPOBAHUIO U BBIOOPY HanOoJiee 1es1ecoo0pa3Horo MyTH CHHTE3a BEIIECTB; MMOKa3aTh, KAK B
SKCIIEPUMEHTE TMPOSBIISIIOTCA HanboJIee Ba)KHbIE XUMHYECKHE CBOWMCTBA, XapaKTEpHBIE IS
(YHKIMOHATBHBIX TPYII, OMNPEICIAIONIUX PEAKIIMOHHYI0 CIHOCOOHOCTh OPraHMYecKHuX |
HEOPraHUYECKUX COCAUHEHUIM.

3agaum JMCHUIIMHBI .

- o0yueHHe U pacCHIMPEeHHE 3HAHUH O CTPOCHUH OPraHMYECKUX BEIIECTB U MPUMEHEHUHT
BEIIECTB B OPraHUYE€CKOM U HEOPTaHUYECKOM CHUHTE3E;

- TIOJTy4€HHE OTbITa YYaCTHs B HAYYHO-HCCIIEA0BATEIIbCKIX paboTax B 001acTh
OPraHN4eCcKOro M HEOPraHMYECKOTO CHHTE3A;

- U3y4YEHHE CBOMCTBA PEareHTOB, UCIOIb3YEMbBIX B OPraHUYECKOM CHUHTE3E,
0COOEHHOCTH MX JICHCTBUS U YCIIOBHUSI TPUMEHEHUSI;

- hopMHpOBaHNE HaBBIKOB OPTaHM3AIIMY BBIBOJIOB, 3aKIIOUEHUH, OTYETOB B 00J1aCTH
OPraHM4eCcKOro 1 HEOPraHMYECKOTO CHHTE3A;

- OBJIQJICBAHUS METOJIMKAMHU MMPOBEICHUSI OPraHUYECKOTO CUHTE3a.

Komnerenuuu, gopmupyembie B pe3yJibTaTe 0CBOCHUS JUCHMILIUHbI:

[TIK-2-criocobeH OpraHM30BBIBaTh BBHINOJHEHHE (YHAAMEHTAIBHBIX W IPHUKIAIHBIX
Hay4YHO-HUCCIEA0BATEIBCKUX padOT B 00JIaCTH XUMUHM BEIIECTB M MaTEpUaIOB

IIK-3 - crocoben ompenenarh chepy NPUMEHEHHS W BHEIPSATh PE3YJIbTaThl HAY4HO-
HCCIEAOBATEIIbCKUX W ONBITHO KOHCTPYKTOPCKHX pabOT B 00JacTH XUMHUU BEIIECTB U
MaTepuaioB

Pa3penn! AMCHUNJINHDBI.

Br160p onTuManbHOro MyTH CHHTE3a OPraHuYeCKOro COeIMHEHUSI.

Enunnunas cranus cunte3a. CyocTpaT, peareHt, paCTBOPHUTENb, KaTaIU3aTop.

I'mapupoBaHue KpaTHBIX CBSI3EH.

I'oMmorenHoe ruapupoBaHue.

PearenTsl okucIeHUS

JIutnii- 1 MarHUMOPraHUYECKUE COEIUHEHNS.

Cozntanue 1BOMHOMN yIriiepoa-yriiepoJAHOM CBSA3H.



Oco0GeHHOCTH KPEMHUHOPraHNYECKUX COCIMHEHUH 10 CPAaBHEHHUIO C UX YIJIEPOIHBIMU
aHaAJIOraMH.
3alUTHBIE IPYIIbI B OPraHUYECKOM CHUHTE3E.

PeaknmoHHOCTIOCOOHBIE HHTEPMEIUATHI OPTAaHMYECKUX PEAKITUH.
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Pabouas nporpaMMa Hcipmusmig « PEareHTsl B OPrauMyecKoil 1 HEOPraHnYecKo
XHMUH) COCTaBNIEHA B cooTBeTCTBHM ¢ PI'OC BO —marncTparypa o HANPABIEHHIO0 TIOAT0-
ToBKH (cnemuampHOCTH) (4.04 01Xwmun Ha ocHoBammE ygeOHoro miana OITOIT

B004.04.01 X umMiia HapaRIeHAOCTE (IpodMe. cnenuamm3amia) «OyHIaMeHTAILHAT 1

TIPUKNATHAA XUMHAS BEINECTR H MATEPHATOBY). 0N0GPEHHOT0 YUeHEIM COBETOM VHHBEPCH-
tera (npotokon Nell «29» 06, 2020r).

Pabogas mporpaMMa AUCIMATUIMHEL «PeareHTsl B OPraHH4eckoll i HeopraHmyeckoh
XHMIH) 00CYKIeHd H PEKOMEHIO0BAHA K peal3anuH B 00pai0BaTeIbHOM NPOLECCE NS

o6yqerma cryaenTos no OITOIT BO04.04.01 Xivma Ha ocHoBanzH yweOroro miaaa OTTOIT
BO 04.04.01 HANP4BIEHHOCTh Wb, CTiE « AMEHTAThbHAA U
IPMKIALHAA XHMHA REUICCTH W MATCPUAIOBY HA 3aCCiAnuy Kade/pbi Gy HIAMEHTARION

XHMMH M XHMHUeCKOH TexHoaornnNe «13» 26.06. 2020 r.
(NANMEHDBARUE XAPEIDH, DT, HOMEP RPOMOROSA}

3aB. kadeapoii ( = s . Kysapoun H.B.
PaspaGoTymK nporpaMMel Pt o
K.X.H_, IOLCHT % ) —>  Kysapjwn H.B.
[ Yency CIETEND 1 FuCNeE T
JIApexTOp HayTHOH GHOIHOTEKH ‘%,%)/ MaxaporckasB.I".

Palowas nporpaMMa TUCIHHTETHHE! «PEATeHTHI B OPraHAIeCcKON W HEOPTARWYECKOI
XIMMID)_TIEPECMOTPERA, 060y /IeHA i PEKOMEH/IOBANA K PCATH3IAIINA # 06PA30BATCIRHOM
TPOLICCCEe HA OCHOBAHMH y4COHONO TUIana Ha OcHOBamMu yyebuoro niaasa OlIOI1 BO
04.04.01 Xumua, HATPABICHHOCTD {NpOQMiL, Crienpanmsams) «PyHIaMEHTAILHAS W IPH-

KIAHAA XHMFHS BEIIECTB H MATEPUANoBy. 0A00peHHOr0 YYeHBIM COBETOM vunnepcme'ra

npotoko: Ne &4 47 202¢., ua 3acenanun kadeaps £X X7 270
{mmmm:n:r mdm)gu _OXITL, taneyr fposTOxaes )
3a. xaeapoti .7 " i KMMWW

Pabouas nporpamma QMCUMIVIMHL! «PeareHTs! B OPraHHYeCKOl 1 HeOPraHWYeCKoi
XHME) TIEPECMOTPeHa, 00CYKIEHA H PeKOMEHJOBAHA K PEATH3AMNA B 06pPa30BaTe ThHOM
Tpoliecce Ha OCHOBAaHWH yIeOHOro IUaHa Ha ocHoBaHum ydeOHoro muiasa QITOIT BO
04.04.01 Xynms. HAPaRICHAOCTS (APOGIITE, Crienuanams) «DyuiamMenTansas W pi-

KJATHAS XHMHA REIICCTE W MATEPHAIOBY., OTOOPEHHONO YUCHBIM COBCTOM YHHBCPCHTETA

nmpotoko:a No « »_ 20 r., Ha 3acenaumy Kaje;pr
(NORMEHOBANNE KOQEODS, GAMA, HOMED RPOMORATA)

3aB. kadeapoit




PaGoyas nporpaMMbl IMCLMIUIMHBI T€PECMOTpeHa, OOCyKIeHa M PEKOMEHIOBaHa K
peanu3anuMu B 00pasoBaTeJbHOM Ipouecce Ha OcHoBaHMHM ydeGHoro miana OIIOII BO
Hanpasyenus noarotoku 04.04.01 Xumus, npoduis « DyHIaMeHTaIbHAs H IPHKIIATHAS XHMHUS
BEIECTB W MATEPHATIOBY, 0106peH0 YdeHBIM COBETOM yHHBepcHTeTa mpoTokon Ne «AOA
20 £3 na 3acenannn kadeapsl ®X u XT « A9» 0620 A3 r., uporoxon Ne_ 73

3as. kapeapoit ®X u @ j%/&%m

PaGouas nporpaMmbl JMCIMIUTHHEI IIE€PECMOTpeHa, OOCYKIE€Ha M PEKOMEHJOBaHa K
peammsanuu B 00pa3oBaTeJIbHOM Ipollecce Ha OcCHoBaHMM YyweGHoro mmana OITOIT BO
nanpasyieHns noarotopku 04.04.01 Xumus, npoduns «DyHaaMeHTalbHAA ¥ IIPAKIATHAT XUMUSA
BEIIECTB H MATEPHAIOB», OI0OPEHO YUEHBIM COBETOM YHHBEPCHTETa MPOTOKON Ne «_ »
20  masacenanmy Kapeapet ®Xu XT«__ »_ 20 r.,mporokonNe_

3as. kadenport ®X u XT

Pa6oyas mporpaMMbl JMCIHMILTHHBEI NEPECMOTPEHa, OOCYXIEHAa H DPEKOMEHJOBaHa K
peammanuu B 06pa3oBaTebHOM IIpolecce Ha OcCHOBaHMH Yyde6Horo mmana OIIOII BO
nanpasnerns noarotopku 04.04.01 Xumus, npopuns «PyH1aMeHTATbHAS U NIPHKIATHAS XHMHAS
BEIIECTB M MAaTEpHaTIOB», 0100peHO YUYEHEIM COBETOM YHMBEPCHTETa MPOTOKOM Ne «_ »
20  masacenanmu Kapenpst ®Xu XT«__ »_ 20 r.,mporokonNe_

3aB. kadenpoit X u XT

Pa6ouas mporpaMMbl JWCHHIUTHHEL NEPECMOTPEHa, OOCYXIEHA M PEKOMEHJOBaHa K
peamusanuu B 06pa3oBaTeNbHOM mpolecce Ha OCHOBaHHM YydeGHoro minaxa OIIOII BO
ganpapyienus noarorosku 04.04.01 Xumus, npopuns «DyHaaMeHTaIbHAS H IPUK/IAIHAT XAMUS
BELIECTB M MAaTEpPHATOBY, 0O0OPEHO Y4eHBIM COBETOM yHHBEPCHTETa MPOTOKOM Ne «_ »
20 mnasacenanud kapeapp ®XuXT«__ »_ 20 r.,mpotokomNe

3aB. xkadeapoit ®X u XT

PaGogas mporpammsl AMCHHIUIHHBEI NEPECMOTPEHa, OOCYkKICHa W PEKOMEHJOBaHa K
peanmsaimu B 00pasoBaTelbHOM mpoLecce Ha OcHoBaHuM YyueOHoro miana OITOII BO
Hanpasyienus noarorosku 04.04.01 Xumus, npopuns «OyHaaMeHTalIbHAA ¥ IPAKIATHAS XUMAS
BEIECTB M MATEPHATOBY, 0706peHO YHEHBIM COBETOM YHHBEPCHTETa MpOTOKOM Ne «__ »
20 nazacenmanmu Kapeapel ®XuXT«___ » 20 r.,mpotokonNe

3as. kadpenpoit DX u XT

Pa6ouas nporpaMMel JHCLHMIUTHHEI TEPECMOTpeHa, OOCYXkIeHa M PEKOMEHIOBaHa K
peamu3alue B 06pa3’oBaTe]bHOM MNPOLECCE HA OCHOBAHMH Y4eGHOro IIaHa OIIoIT BO
Hanpasnenus noarorosku 04.04.01 Xumus, npoduis «PyHIaMEHTaTbHAA U PUKTIATHAS XHMHA
BEIIECTB W MAaTEPHATOBY, 0N00PEHO YHEHBIM COBETOM YHHBEPCHTETa MPOTOKON Ne «__ »
20 masacenmanuu kKaeapet ®Xmu XT«___ » 20 r.,mporokomNe

3as. kadeapoit ®X u XT




1 Heas u 3axaun gucuuiuinibl. [lepeyeHsb MIaHupyeMbIX pe3yJIbTaTOB 00y4e-
HHMSA M0 TUCUMILIMHE, COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTAaTAMU OCBOCHHS OC-
HOBHOI1 pogdeccuoHaIBbHON 00pa3oBaTeIbHOM NPOrpaMMbl

1.1 leab AUCUUIIHHBI

®opMHUpOBaHUE OCHOB 3HAHUH Kypca «PeareHThl B OpraHn4eCKOM 1 HEOPTraHUIECKON
XUMHH», KOTOPBIE PACKPBIBAIOT OOIINE 3aKOHOMEPHOCTH, ONPEACISAIONINE YCIOBHS U CIIO-
coOBI CHHTE3a BEIIECTB B 3aBUCUMOCTH OT uX cTpoeHus. CdopMynupoBath 0OIIHE MOA-
XO0JIbl K TUIAHUPOBAHHUIO U BBIOOPY HamOosiee 11eecoo0pa3Horo MyTH CUHTE3a BEIIECTB;
M0Ka3aTh, KAK B AKCIIEPUMEHTE MPOSBIISIIOTCS HAanOoJiee BaKHbIE XUMUYECKHE CBOWCTBA,
XapakTepHble A1 (PYHKIHMOHAIBHBIX TPYII, ONPEACISIONINX PEaKIIMOHHYIO0 CIIOCOOHOCTD
OpraHUYEeCKUX U HEOPTAHUUECKUX COCTMHEHUI.

1.2 3apauy AMCHUILIMHBI
- 00y4YeHUe U pacIIMPEHUE 3HAHUA O CTPOCHUHU OPTaHUYECKUX BEIICCTB ¥ MPUMECHCHUH
BEILIECTB B OPTaHUYECKOM U HEOPTaHMYECKOM CHUHTE3E;
- MIOJTyYE€HUE OMbITA YYACTHS B HAYYHO-UCCIIECIOBATEIIbCKUX paboTax B 001aCTH OpraHuye-
CKOT'O M HEOPTaHUYECKOTO CUHTE3a;
- U3y4E€HHUE CBOMCTBA PEareHTOB, UCIOJIb3YEMbIX B OPraHMUYECKOM CUHTE3€, 0COOCHHOCTH
WX JCUCTBHS U YCIIOBHUS TPUMEHEHHUS,
- popMHupoOBaHUE HABHIKOB OpraHU3aIlUU BHIBOJIOB, 3aKJIFOYEHUHN, OTYETOB B 00JIaCTU Opra-
HUYECKOTO U HEOPTaHUYECKOTO CHHTE3A;
- OBJIaJIEBAHUS METOJUKAMU MPOBECHUS OPTaHUUECKOTO0 CUHTE3a.

1.3 Ilepevyennb MIaHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO JMCUMUILIAHE, COOTHe-
CEHHBIX C IUVIAHUPYEMBIMHU Pe3yJabTATAMH OCBOCHHMSI OCHOBHOW NPOo(ecCHOHAIBHOM
0o0pa3oBaTeJbHOM MPOTrPaAMMBbI

Tabnuna 1.3 — Pesynbrarsl 00y4eHUs IO TUCHIUTIIINHE

ITnanupyemvle pesyrbmamsi 0C80eHUs Koo ITnanupyemvle pesynrvmamol
OCHOBHOU NPOGheccuoHaNbHO U HauMeHo8aHue 00yyeHuss no oucyuniuue,
006pa306amenbHOL NPOZPAMMbL UHOUKAMopa COOMHeCeHHble ¢ UHOUKAMOPAMU 00~
(komnemeHyuu, 3aKpenieHHble 0oCcmudIceHUs: CMUICEHUs KOMNemeHyuu

3a OUCYUNIUHOLL) KOMNnemeHyuu,
KOO HauMeHo8aHue 3aKpenienHo20
KOMnemeH- KOMnemeHyuu 3a OUCYUNnIUHOU
yuu
I1K-2 [TIK-2-criocoben opra- | [1K-2.2 Pa3pabatel- | 3nams: OCHOBHBIC TTOJIOKEHHUS U ac-

HU30BBIBATh BBIMOJ-
HeHue pyHaamMeH-
TaJbHBIX ¥ MIPUKIIA]I-
HBIX HayYHO-MCCIIEeI0-
BaTeNLCKUX padoT B
o0acTu XMMHUH Be-
[IECTB U MaTEPHUAJIOB

BaeT u oopmisier
HAYYHO-TEXHHYE-
CKYIO TOKYMEHTa-
WO JIJISI COTIPOBOXK-
JICHUS UCCIIe/I0Ba-
TEIBCKUX padboT 1
OTIBITHO-KOHCTPYK-
TOPCKHUX pa3pabOTOK

MEKThI CHHTE3a OPTaHUYECKUX Be-
IIECTB, IPUMEHEHNE PEareHToB B He-
OpPraHUYeCcKOM XMMHUHU, OCHOBHBIE
3TaIbl IPOBEACHUS OPraHUIECKOTO
CHHTE3a, OCHOBBI 0()OPMIICHUS
HAYYHO-TEXHHYECKOH JOKyMEHTAINH
IUIs1 CONTPOBOKACHUS UCCIIEI0BATENb-
CKHX paboT




1Inanupyemvie pe3yromamsi 0c6oeHUs
OCHOBHOU NPOPeCCUOHATLHOLL
006pa306amenbHol NPOSPAMMbL
(KomnemeHyuu, 3aKkpenieHHvle
30 OUCYUNTUHOTL)

K00
KOMnemen-
yuu

HAaumeHoeaHue
KomnemeHyuu

Koo
U HAUMEeHOB8aHUe
UHOUKAmMopa
docmudiceHus
KoMnemenyuu,
3aKpenienHo20
3a OUCYUNTIUHOU

Inanupyemvie pe3yiomamol
00yueHus no oucyuniune,
COOMHeceHHble ¢ UHOUKAMOPAMU O0-
CMUICEHUS] KOMNEemeHYUlL

Ha BCEX drarax ux
MIPOBE/ICHMUSI.

Ymems: nonw3oBatbest chopMHUpOBaH-
HBIMU 3HAaHUSIMU B 00JIaCTH OpraHuye-
CKOT'O CMHTC3a U IIPUMCHCHU HEOpTa-
HUYECKUX PEareHTOB, COCTABIIATh
HaYYHO-TCXHUUYCCKYIO NOKYMCHTAIUIO
U1l COIIPOBOKACHUS UCCIIE10BATENb-
CKUX paboOT Ha BCeX dTarax Ux MpoBe-
JeHUs

Hmemps onvim: IPUMEHATH 3HAHUS B
00J1aCTH OpraHUYECKOro CUHTE3a, CO-
CTaBJIATh HAYYHO-TEXHUYECKYIO TOKY-
MEHTALUIO AJISl COPOBOXKICHUS HC-
clleIoBaTeNbCKUX paboT Ha BCeX dTa-
nax X IpOBEICHUS

[1K-2.300001m1aer u
AQHAIIU3UPYET OIBIT
MPOCKTUPOBAHHUS

3namp: OCHOBHBIE TyHKThI OPraHU3a-
IIUH BBITIOJTHEHUS (PyHAaMEHTAIBHBIX
U TIPUKJIAIHBIX HayYHO-HCCIIEe10Ba-
TEJNbCKHUX paboT B 00JacTH OpraHuye-
CKOT'O CUHTE3a

Ymems: 06001maTh ¥ aHAIN3UPOBATH
MIOJTyYEHHBIE 3HAHUS, PE3YyJIbTATHI
HAYYHBIX UCCIEAOBAHUMI

Braoemu: nHaBeikamu 00001II€eHUS 1
aHaIM3a MOJYYCHHBIX 3HAHUH, pe-
3yJITATOB HAYYHBIX UCCIIEIOBaHUN

[1K-3 ITK-3- cocoben
onpenensaTs chepy
HpI/IMeHeHI/I}I 1 BHCII-
PATH Pe3ybTaThl
HAy4YHO-UCCIEeI0Ba-
TEJICKUX M OIBITHO-
KOHCTPYKTOPCKHX pPa-
00T B 00J1aCTH XUMUH
BEIIECTB U MaTepHa-

JIOB

[1IK-3.3 ®opmupyer
OTYET O MPaKTHYE-
CKOM peajin3aluu
pe3yabTaTOB Hay4-
HBIX HCCIICIOBAaHUHU
Y ONBITHO-KOHCTPYK-
TOPCKHUX pa3pado-
TOK.

3namep: chepy npuMeHeHuUs: U BHEIpe-
HUSI PE3YJIbTaTOB HAyYHO-HCCIIeI0Ba-
TEJNbCKHUX paboT B 00JacTH OpraHuye-
CKOT'O CHHTE3a

Ymems: ®opmupoBaTh OTUET O NpaK-
THYECKON peai3aliny pe3yIbTaToB
HAYYHBIX UCCIICIOBAHUI B OpraHuye-
CKOT'O CHHTE3a

Bnaoempw: onvimom npuMeHeHus U
BHEJIPEHUS PE3YJIbTATOB HAyYHO-NC-
CIIeZIOBAaTENbCKUX paboT B 00J1acTH
OpPraHWYECKOro CHHTE3a, (OpPMHUpPOBa-
HUS OTYETa O MPAKTHYECKON peasmn3a-




1Inanupyemvie pe3yromamsi 0c6oeHUs
OCHOBHOU NPOPeCCUOHATLHOLL
006pa306amenbHol NPOSPAMMbL
(KomnemeHyuu, 3aKkpenieHHvle
30 OUCYUNTUHOTL)

KOO HauMeHOBaHUe
KoMnemeHn- KOMnemeHyuu
yuu

Koo
U HAUMEeHOB8aHUe
UHOUKAmMopa
docmudiceHus
KOMnemenyuu,
3aKpenienHo20
3a OUCYUNTIUHOU

Inanupyemvie pe3yiomamol
00yueHus no oucyuniune,
COOMHeceHHble ¢ UHOUKAMOPAMU O0-
CMUICEHUS] KOMNEemeHYUlL

LUU PE3YJIbTATOB HAYYHBIX UCCIIEA0-
BaHUH B 00JaCTH OPraHUYECKOTO CHH-
TE3a

2 Yka3aHue MecTa JUCHHUILUIMHBI B CTPYKTYpe OCHOBHOM NMpogeccuoHaIbHOI 00-

pa3oBaTe/bHON MPOrpaMMbl

Jucunnnvaa «PeareHThl B OPraHUYEeCKOW W HEOPraHUYECKOM XWMHUU» BXOIUT B
9acTh POpMUPYEMYIO yUaCTHUKAMU 00Pa30BaTEIBHBIX OTHOIICHUM 0J10Ka 1 «/{MCIUTIITHHBI
(MoTy» )OCHOBHOM Mpo(deccroHaIbHOM 00pa30BaTeIbHON MPOTPaMMBI — IIPOTPAMMBI Ma-
ructparypsl 04.04.01. Xumusi, HanpaBaeHHOCTh (PO, crienuanu3anys)«PyH1aMeH-

TaJdbHAasd M IIPpUKJIAJAHAA XHMMHS BCIICCTB M MATCPHAJIOB». I[I/ICI_II/IHJ'II/IHa HN3y4acTCA Ha 2

Kypce B 3 ceMecTpe.

3 O0beM IMCHUIIMHBI B 324€THBIX eIHHULAX C YKA3aHHEM KOJIN4YecTBA aKa1eMHu-
YeCKHUX WM ACTPOHOMMYECKHX YaCOB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy o0y4aro-
LIMXCS ¢ mpenoaaBaresieM (10 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITE/ILHYI0 PadoTy

00yYarImmxcs

OO6m1ast TpyA0€MKOCTb (00BEM ) TUCITUILIIMHBI COCTABIISAET 3 3aU€THBIC €AMHUIIHI (3.€.),

108 akameMHueCcKuX 4acoB.

Taomura 3 - O0bEM TUCIUTUINHBI

Bcero

Bunsr yueOHOIT pabOTEI ’

LY P 4acoB
OO01mast TpPyA0eMKOCTh JUCIUTIIINHBI 108




Bunbr yue6HOM paboThI

Bcero,

9acoB

KonTakTHas pabota 00y4aronmxcs ¢ MpernoaaBaTesieM 1o BiiaM y4eOHbIX 3a- 94,1
HATUHN (BCETO)
B TOM YHUCIIE:

JIEKIIUU 18

1ab0paTOpHBIC 3aHATHS 0

MIPAKTUYECKHE 3aHATUS 36
CamocrositenbHas pabora o0ydaromuxcs (Bcero) 53,9

KoHTposb (ToAroToBKa K 3K3aMeHY) 0

KonraktHas paboTa 1o npoMekyTodHoii arrecraiuu (BceroATTKP) 0,1
B TOM HHUCIJIC:
3a4er 0,1

3a4eT C OLEHKOU

HE PETYCMOTPEH

KypcoBasi paboTa (IpoeKT)

HE MPeyCMOTPEHA

9K3aMeH (BKJIIOYAst KOHCYJIBTAIHIO MEPE IK3aMEHOM)

HE MMPEyCMOTPEH

4 ConepsxkaHue TUCIHUILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jiesiaM) ¢ yKazaHueM
OTBeJ€HHOT0 HA HUX KOJIMYECTBA aKaJeMHUYeCKHUX YACOB U BUI0B YUEOHBIX 3aHATHH
4.1 Conep:xxaHue QUCHUIINHBI

Tabmuna 4.1.1- Conepkanne TMCIMILUIMHBIL, CTPYKTYPUPOBAHHOE 0 TeMaM (pasjiesiam)

No Paznen (Tema) Coneprxanue
JUCHUTITUHBI
1 2 3
Br16op on- KonnuectBo craamii, TOCTYyMHOCTh PEareHTOB, OJHO3HAYHOCTh MPOTEKAHUS
TUMAJIBHOTO | peakiuii u 1pyrue (pakTopbl, BIUSIOMINE HA 3TOT BBIOOP. CeNneKTUBHOCTH: cyOcTpa-
IIyTH CUH- TOCEJIEKTUBHOCTD, ITPOYKTOCEIEKTUBHOCTb. XE€MOCEIEKTUBHOCTh peareHra. Peru-
1 | Tesa opra- OCEJIEKTUBHOCTH peakidl. CTepeoceneKTUBHOCTh PEAKIIMIM B OTPAHUUYECKON XUMHUHU.
Hudeckoro | [loHaTue o CKpbITOM (YHKIIMOHATLHON IPYMIE U CUHTETUYECKOM 3KBHUBAJICHTE pea-
COeIMHe- renTa. [IpakTndeckoe mposenenue cuntes3a. TpeOoBaHUs K peareHTaM U arnmaparype.
HUSL. CunTessl "in one pot ", matpuunbiii Metox Meppudunaa. [ToHsTHE O TEMIUTATHOM
CUHTE3€, TAHJEMHBIX M TOMHUHO-PEAKIIMSIX.
Enunnunas CyOcTpar, peareHT, pacTBOpHUTEIb, KaTanu3aTop. KucioTHO-OCHOBHBIEC CBOMA-
CTaaus CUH- | CTBA pacTBOpUTENEH, aBTONPOTONN3. [IoHATHE O CylIepKUCIOTaX, IPUMEPBI peaKIuil
te3a. Cy0- | B cymepkucibix cpefax. OcHOBaHUS, UCIOIb3YEMbIe B OPraHMUYECKOM CHHTE3€: IIe-
o | CTPAT, pea- | I0uM, IMIPUJLI, AMUJBL, 3aMELICHHbIC aMUJBI MIETOUHBIX METAlIOB, TPETHYHbIE
TEHT, pac- amMuHbl. JluMmcun-HaTpuil (MeTwicynbGuHUIMeTHIHATpU). [ToHsATHE O CymepocHO-
TBOPUTEINb, | BaHMAX: PAcTBOPHI THAPOKCHAA Kanus W Tper-Oytmnata kamus B IMCO, cmech
KaTaJm3a- "LICKOR". Cynepkputndeckue kuakoctu ((ironapl) Kak pacTBoputenu. PactBo-
TOP. PUTEIHN, UCTIOIb3YEMbIE B OPTAHUYECKOM CHHTE3E.
I'mapupona- Tumnbl kaTanu3aTOpOB THAPUPOBAHUS: YEPHH, OKHCH (KaTamu3zatop Anamca),
HHE KpaT- KaTaJIn3aTOpbl HA HOCUTENSIX. MeTauibl IUNIATUHHOBOM TPYIIBI, HUKENIb PeHes, ero
HBIX CBSI3€H. | Pa3HOBUIHOCTH, KaTanmu3aTop JIazupa (xpomut menn). bopua nukens (P-1-Ni u P-2-
3 Ni). Katanuzatops! Ui THAPUPOBAHUS IPH HU3KOM U BHICOKOM JaBIICHUH. 3aBHCH-
MOCTb CKOPOCTH I'€TE€POT€HHOTO T'MAPUPOBAHUS OT KUCIOTHOCTU cpeabl. OTHOCH-
TeIbHAs CKOPOCTh THUAPUPOBAHUS (YHKIIMOHAIBHBIX TPYII U KpPATHBIX CBS3EH.
[IpencraBienue o MexaHu3Me ruapupoBanus. [ MAPOreHoIu3 CBsI3€il yriiepo-reTe-
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poaToM, MexaHu3M mporuecca. IloHsaTrne 00 aUIMIBHBIX KOMIUIEKCax MeTayuioB. Mc-
M0JIb30BaHKE THIPOTEHOJIN3a B CHHTE3€e. XeMOCEJIEKTUBHOCTh rHipupoBanus. Kata-
JTUTUYECKHE sabl. MoauumupoBaHHbIC naJIaueBbIC KaTajan3aTopsl
Jlungmapa u  Po3enmyHna. JlnacTepeoceneKTUBHOCTh KaTAIUTHYECKOTO THAPHU-
poBaHMsl. 3aBUCHMOCTb CKOPOCTH M CTEPEOXMMMH MPOIiecca TUAPUPOBAHUS OT MPH-
POJIbI KaTam3aTopa u CTPOEHHMsI cybcTpara.

T'omoreHn-
HOE TUIPH-
pOBaHHE.

KaranuzaTopsl, MexaHu3M (Ha MpUMepe KaTaanu3aropa Y UIKUHCOHA) U CEJIEK-
TUBHOCTh. BoccTaHoBnenue rugpuaamu 6opa u amroMuHus. OKCUTeHODUIBHOCTh
00pa ¥ aOMUHUS. DHTAIBINK 00pa3oBaHus OOpaHa 1 ajJjaHa B CPABHEHUH C SHTAIIb-
NUsSMU 00pa30BaHUS THIPHUIOB HIETOYHBIX METa/IOB. bopaH M amaH Kak KHCJIOTHI
JIstouca. Komriekcsl 6opaHa ¢ mpoCcThIMH 3UpaMu, aMUHAMU U cyibunamu. I'na-
poOOpHpOBaHME ATKEHOB: PETHO- M CTEPEOCENEKTUBHOCTh peakiuu. B3aumonei-
CTBHUE TUOOpaHa CO CTEPUUYECKHU 3aTPYJHCHHBIMU AIKEHAMHU: TIOJTyYCHHE TU- U TPU-
cuaMuI0opaHa, TeKCHII- U TUTeKCmIOopana. PeareHTsl ruapoOopupoBaHus, UCIIOb-
3yeMble B CHHTE3€: IMOOpaH U €ro KOMIUIEKCHI, JUCUIAMUII- U TeKCUiI0opaHbl, 9-
BBN, nupokarexunbopan. BoccranoBnenne nudbopaHoM G yHKIIMOHATBHBIX TPYIII B!
allbJIeTU/1aX, KETOHAX, KapOOHOBBIX KUCIOTax. OOpaTUMOCTh THAPOOOPHPOBAHUS,
M30MepHu3aIsl alKWIbHBIX Tpynm. ['mapodopupoBaHrue €HOHOB: (THIPOOOPHUpPOBA-
HUe-/Ie30KcuOoprupoBanue-peruapodopupoBanue). OcoOEHHOCTH THAPOOOPUPOBA-
HHS AJIKWHOB C TEPMUHAIBHBIM MOJ0KEHUEM TPOMHOMN YTIepOA-yIiIE€POIHOU CBSI3H.
Junzooyrunamromunnii-ruapun (JJMBAJI-H) kak BoccTaHOBHUTENB, €r0 TOTy4EHUE.
['unpoantoMuHUpOBaHKE aTKUHOB, €T0 00PAaTUMOCTh U CTEPEOCENeKTUBHOCT. Boc-
CTaHOBJICHHUE aJIbJICTU/IOB, KETOHOB, €HOJIOB, CIIOKHBIX 3()UPOB U HUTPUJIOB C ITIOMO-
mwpto JANUBAJI-H. mpanc-T'uapoantoMuHUpOBaHUE CHUPTOB MPONAPTHIOBOTO THIIA.
KomruiekcHple Tuapuibl METAIOB Kak BOccTaHOBUTENW. boporuapua Hatpus u
ATFOMOTHIPHU]I INTHUS, X TPUMEHEHHE B CUHTE3€. BOoCCTaHOBIEHNE apOMAaTHUECKUX
COEUHEHMI 1IEeJ0YHBIMU METallJIaMH B skuJIKoM amMmuake (bépu): 3akonomepHocT
peakiuu, ee MexaHu3M. Jle30KCUTeHUPOBaHUE CIUPTOB. VIcIonb30BaHNe TO3UIIATOB
Y ME3WJIaTOB, TPUMETWICHIMI-UOIUAa U IIMHKA, hocdopa u nona. Jle3o0KCUreHnpo-
BaHUE CIIUPTOB Yepe3 KCAHTOTEHATHI MO/ AciicTBrEeM TpuOyTuionoso-Tuapuaa (bap-
TOH). J[e30KCUTEeHUPOBaHKE AlTbIETHAOB B KeTOHOB. Metoasl Knemmencena n Kek-
Hepa-Bonbda, rpaHUIbl IPUMEHUMOCTH 3THX METOJIOB, CBSI3aHHBIC C HATMYUEM JIPY-
ruxX (PyHKIIMOHAIBHBIX TpyIi. Jle3okcureHnpoBaHue uepes 1,3-auTHoNIaHbl, TO3HII-
ruipa3oHsl. [IpuMeHeHue ruipu0B amlOMUHUS U O0pa.

PearenTnl
OKUCJICHHUS.

CoenuHeHUs MapraHiia U XpoMa, IepOKCUIbI, HAIKUCIOTRI, TUOKCU]] CEIeHA,
030H, TUMeTWICYIb(okcua, nuxiopoaunnanoxuHoH (DDQ), xmopanuin. OkucneHnue
BTOPUYHBIX CIIUPTOB 110 KeToHOB coenuHeHusMu Cr(V1). Craguu peakiiuu, yqdacTue
coenunenuii Cr(V) u Cr(IV) B nporecce okucienusi. [IpuMepbl H3BECTHBIX COETHUHE-
vuii Cr(V) u Cr(1V). ITo6o4HbIC peakiuu NpU OKUCICHUH OUXPOMATOM B KHCIIOH
cpene. Okucienue B 1Byxa3Hoii cucreme: Metoasl Pusepa u Jxonca. CuHTe3 alib-
JIETUIOB OKUCIICHUEM MEePBUYHBIX CIUPTOB. Mcnons3oBanue pearentoB Capperra u
Konnunza (kommiiekc CrO; ¢ nUpuanHOM); JOCTOMHCTBA U HEJAOCTATKH 3TOTO Me-
toaa. OKHCIIeHNE MTEPBUYHBIX U BTOPUYHBIX CIIUPTOB A0 ajbAECTUAOB U KETOHOB I'-
MOXJIOPUTOM HATpuUs B IBYX(Ha3HOU CHCTEME; OTPaHUYCHHUS TOTO METO/Ia.

OxucieHue ¢ MOMOIIBI0 JTUMETHICYIb(OKCHIa: TPEeBpaIlleHUE alKuiIraiore-
HugoB (KopHOIIOM), TO3UIATOB U CIIUPTOB B albACTUABI U KeTOHBI. MeToasr Mod-
derra (quukIorekcuiakapoouumun) U CeepHa (TpuTOPYKCYCHBINH aHTUAPHL, OK-
canunxiyopu). CUHTE3 apoOMaTUYECKUX AlbJETHI0B U3 OCH3WITAIIOTCHUIOB Yepe3
yeTBepTHUYHBIC aMMOHUEBbIe conn (Commite). Okucnenue no cesizu C-H: momydenne
apOMaTHYECKHUX AJIbJICTHIOB, OKHCIECHUE M0 AJUTMJIBHOMY TMOJIOKEHUI0 XPOMOBBIM




aHTUAPHUIOM, TPET-OyTUIIepOeH30aTOM, TUOKCHIOM celieHa (ITOHATUE O CHOBOM pe-
akuuu). BzaumoneiictBue HerpeneabHbIX KapOOHOBBIX KUCJIOT C FJIOTEHOM B MPH-
CYTCTBUU OCHOBaHHUs (OpOMO- M MOJOJIAKTOHU3AIHNS). DMOKCUIUPOBAHUE AKCHOB.
DNOKCUIANPYIOIINE areHThI: HalyKCyCHas, TpU(GTOPHAAYKCYCHAs, MOHOHAIMAJIEHHO-
Bas U M-xJiopHaaoen3oitHas (MCPBA) KuciaoThI.

Tpem-OyTHIITHAPOTIEPOKCH] KaK SIOKCUIUPYIONINN areHT. DMOKCHIUPOBa-
HUE€ aJUIMJIOBBIX CIIUPTOB. /[MacTepeoceneKTUBHOCTh PEAKIMU B MPUCYTCTBUU KOM-
IJIEKCOB BaHausl. JHAHTUOCEIIEKTUBHOE 3nokcuanpoBanue no lapmieccy (B mpu-
CYTCTBHH H30IpONuUiIaTa TUTaHa U 3pupa BUHHON KUCIOTHI). Peakums baitepa-Bui-
JUrepa U €e KOHKypeHUus ¢ 3nokcuaupoBaHueM 1o cBa3u C=C. OTHOCUTENbHbIE
CKOpOCTH 3TUX ABYX peakiuii. Katanus peakuuu baliepa-Bunrepa MmunepanbHbIMU
kucnoramu. [ mapokapOOHAT HATPHsI KaK KaTaJIU3aTop CEIIEKTUBHOTO MTPOBEICHUS pe-
akiuu baliepa-Buinrepa B ciiydae K€TOHOB, cofepxkamux cBsi3b  C=C. DOnok-
CUAUPOBAHME HEMNPENEIbHBIX KETOHOB. OKHCIUTEIbHOE PACIIECIIIICHUE CBA3U yT-
nepoa-yriaepoa. OKucieHue arkeHoB IepMaHraHaTOM /10 KapOOHOBBIX KUCIIOT (B TOM
qHCIIe B YCIOBUAX MeX(pa3zHOTo KaTaln3a) U 710 albaeruaoB. Pacmennenue 1,2-amo-
JIOB MOJTHOM KUCJIOTOM U TEeTpaareTaToM cBUHIA. O30HOIU3 aIKEHOB, MEXaHU3M pe-
akuuu. BoccTaHOBUTENBHOE U OKUCIHUTEIbHOE paciierienne 030Hua0B (1,2,4-Tpu-
okcoylaHoB). CelleKTUBHOCTh O30HUPOBAHMS, CBs3aHHAs C AJICKTPOHHBIMU d(Pdek-
TaMM 3aMECTUTENIEH IIPU JBOMHOM CBA3H.

Jlutuii- u
MarHuiop-
raHU4YeCKue
coeInHe-
HUSL.

[Tonydenue u3 opraHoraqoreHu7oB M MmeTtama. OCOOEHHOCTH CHHTE3a BH-
HWIbHBIX ¥ AJUTAJIbHBIX JINTHI- © MAarHUMOPraHUYECKUX COoeNUuHEeHuM. cnonap30Ba-
HUe MarHus Puke Ui CMHTE3a MarHMMOpPraHMYecCKUX coenuHeHuil. CHHTE3 Mmar-
HUMOPraHUYeCKUX COCIUHEHUN peakuueit "c compoBoxaeHuem'. Ilomydenue mu-
TUHOPraHMYECKUX COCIMHEHUN pPEaKIMEl OpPraHOTrajJlor€HUJI0B M OJIOBOOpPraHUYE-
CKUX COCOUHEHUH C IuTHhankuiamu. L{uTMpoBaHHWe OpraHUYecKux CyOCTpaToB.
[Mxama CH-kucnotHOCTH yriieBoaopoaoB. OCOOCHHOCTH CMHTE3a BUHUIIBHBIX U aJl-
JWJIBHBIX JIMTUH- 1 MarHUHOpPraHUYECKUX coennHeHui. CTpoeHue JINTuiopranuye-
CKHMX COEIMHEHUM: KiacTepbl. CTpOCHUE MarHUHOPTaHUYECKUX COeTMHEHUH. PaBHO-
Becue lllnenka. Peakunu muTrii- 1 MarHUAOPraHUYECKUX COCTMHEHUI C BOAOM, KUC-
JIOPOJIOM, AMOKCHJIOM YTJepoja, alblerujaMH, KeTOHaMH, CIIOKHBIMHU 3(pupami,
HUTPUIIAMH, STIOKCUIAMH, OpTO-3(upamMu, TPETHUHBIME aMUIaMu. B3anMopelicTBre
MarHui- ¥ JUTUHOPTaHUYECKUX COCITMHEHHH ¢ aKuirajgoreHniamMu. OcoOeHHOCTH
raJJOTeHUI0B AIUTMIIBHOTO M OeH3miIbHOro THma. [lomydenue OudpeHunoB mo Yib-
MaHy. Me1bopraHn4ecKkre peareHThl B CHHTE3€.

Co3pnanue
JIBOMHO
YrIIEpoa-yr-
JIEPOAHOMN
CBSI3H.

Co3nanue IBOMHOM YIIIEpOa-yriIepOIHON CBA3U PEAKIUAMU STUMUHUPOBAHUS
OT AJKWITAJIOTEHUJIOB, TO3WJIATOB, Me3WJIaToB. OCHOBaHUS, HCIIOJIb3yeMble MpU
ATOM: mpem-0yTUNAT Kalus, TUITHIAHUINH, IPOU3BOIHBIE TUPUIMHA U XMHOJIMHA,
amuaunsl (JIbH, IBY). leruaparanus cnupros. Jerunparupyromue areHtsl. Orpa-
HUYEHHS] CHHTETHUECKOTO CIIOIb30BaHMs peakiuu. PernocenekTuBHbIE METO/IbI CO-
3/1aHusl ABOWHOM CBs3U yriiepoa-yriepold. CHHTE3 alKeHOB TEPMOJIU30M KCaHTOIe-
HaToB (Uyraes), N-okuceit Tpetnunbix aMmuHOB (Koym). CtepeoceneKTUBHBIN CUHTES
IUC- U TpaHC-aJikeHoB u3 1, 2-muonoB (Kopu, Yuntep). PernocenekTuBHBIN CHHTE3
aNKeHoB u3 To3unruapa3onoB. ([lanupo). Peaknus Buttura kak peruocrnenudpude-
CKHMI MeToJl cuHTe3a ajnkeHoB. [lomyuenue nunumaoB dochopa u3 coneit hochonus.
OcHoBanusl, ucnons3yemble B peakuuu. [Ipupoaa cesizu dpocdop-yriepos B uiamnmax
(p- y*-crabunuzanus). CTaOuIM3upoBaHHBIC, HECTAOUITN3UPOBAHHBIE M TIOJYCTa0u-
JTU3UPOBAHHbIE WIMBL [ MAPOIU3 M OKKCIIeHUEe WINI0B Gochopa. MexaHu3M U cre-
peoxumus peakiuu Burtura. O6pazoBanue Z- u E-ankeHoB B peakusix HeCTaOMIH-
3UPOBAHHBIX M CTAOMIM3UPOBAHHBIX WINA0B. HanpaBnenHoe nonydenue Z - u E-an-




KEHOB: POJIb COJIEH TUTHA, OeccoeBOi MeTo1. XEeMOCEIEeKTUBHOCTh peakiuu But-
tura. TpeboBaHus K peareHTaMm U armnaparypHoMy odopMIIeHHIO cuHTe3a. PacTBopu-
tenu. Texnuka. Pernocnenuduueckre METOIbI OTYyYEHUS] CHOISITOB U3 CHITHIIOBBIX
3¢upoB eHonoB (CTOPK) U €HOHOB M TaJIOTEHKETOHOB. IlpuMeHeHme mpocTpaH-
CTBEHHO 3aTPYIHEHHBbIX aMHUJ0B. CTpoeHuE €HOJIATOB (OJIUTOMEPHBIE CTPYKTYpHI).
Kunernuecku u TepMOAMHAMHYECKH KOHTPOJHPYEMbIE MPOLIECCHl E€HOIM3AINH,
YCIJIOBUSI UX OCYILECTBIECHUS. METO/Ibl pErnoCeIeKTUBHOIO T€HEPUPOBAHUS €HOJIS-
TOB U3 KETOHOB U €HAMUHOB. AJIKHJINPOBAaHUE €HOJIATOB. BiusHue noasipHocTH pac-
TBOPUTEIS] HA PErHOCENIEKTUBHOCT npotiecca. OcCOOEHHOCTH aNKMIUPOBAHUS €HOJIS-
TOB HENPEIEIIbHBIX KETOHOB. AJb/I0JIbHASI KOHJAEHC AN, €€ MEXaHU3M. Mexmore-
KYJsIpHasi 1 BHYTPUMOJIEKYIsIpHas M peakiuu. HanpaBneHnHas anbaosiabHasi KOHICH-
calusi: UCIMOJIb30BAaHUE JINTUEBBIX CHOJSATOB KETOHOB; IPUMEHEHHE JTUTUEBBIX U Mar-
HUEBBIX MPOU3BOIHBIX ocHOBaHui [lIudda B cayuae anpaerumos (Meton Buttura).
Konnencanusi CumiioBeIX 3()UPOB €HOJIOB C ajbJACTHAAMU U KeToHaMu. Mcmonb3o-
BaHHE (HOPMUIIBHBIX (TUAPOKCUMETHIIEHOBBIX) MPOU3BOAHBIX UIS PErHOCENEKTHUB-
HOTO aTKUJIMPOBAHUS KETOHOB. METUIICHUPOBAaHUE KETOHOB TPUPTOpALIETATOM Me-
tunenMetunpennnaMmmonns. Konaercamus nmo Muxasno. Mexanusm peakiuu. J{o-
HOpHI U akienTopel Muxadsns. KaranuzaTopsl peakuuu, ee 00paTUMOCTh, TOOOYHBIC
npoueccel. Perpopeakius. PernocenekTUBHOCTh MPUCOENMHEHUSI HYKICO(UIIOB K
HEeMnpeIeTbHbIM KapOOHUIBHBIM COSAMHEHHSIM. BBIOOp ONTUMaIbHON KOMOWHAIIMH
peareHToB. PernocenekTUBHOCTh peaklui HECUMMETPUYHBIX KETOHOB. EHaMuHBI,
Kak JoHopel Muxasns. Tepmuueckas peakuust Muxasns. OcHoBaHuss MaHHMXa U
JIpyrue€ CUHTETUYECKUE SKBUBAJICHTHI aKLenTOpoB Muxasig. CuHTe3 2-HUTpOAJIKe-
HOB M3 |-HUTpOasKkaHoB. XJIOPITHI- U XJIOPBUHWIKETOHBI, UX CUHTE3 allUJIMPOBa-
HUeM ajnkeHoB U ankuHOB (KonpakoB). Peaknuu annenupoBanus. Bapuant Pooun-
coHa. [IpuMeHeHne XJIOPKETOHOB, OCHOBaHMN MaHHUXAa, CUJIMIMPOBAHHBIX BHUHWII-
keToHOB (CTOpK) B Ka4eCTBE SKBHBAJICHTOB €HOHOB. Pearent HazapoBa u ero wmc-
MOJIb30BAHUE B CO3/IaHUU KapOO- U TETEPOLUKINIECKUX CTPYKTYp. AHHEIMPOBaHUE
yepe3 eHaMUHbL. JIMIuTHEBbIE TPOU3BOIHBIE MTPOMAPTUIIOBLIX CIIUPTOB B PEaKIMIX
aHHEJMPOBAHUS C 00PA30BAHUEM IISITUWIEHHOTO KapOOLMKJIA.

OcobenHo-
CTH KpeM-
HHUMOpraHu-
YECKHX CO-
€IUHEHUN
10 CpaBHe-
HMIO C UX
yIJIepoi-
HBIMU aHa-
JIOraMHU.

ITo cpaBHEHMIO € UX YrIepOAHBIMU aHajgoraMu. CKIOHHOCTh aTOMa KPEMHHUS K
obpazoBanuio cBsseit ¢ aromamu O, C1 u F. HykneodunsHoe 3amenienre npu arome
KpeMHusi. DTOpUA-UOH KaK BHICOKOCETIEKTUBHBIN areHT AeCHIINpOBaHus. Bnusaue
aToMa KpeMHHsI Ha CTaOMIBHOCTh KapOEHUEBOIO LIEHTPA U KapOaHUOHHOTO IIEHTpA.
Crepuueckuii 3¢ dext rpymmnsl MesSi. Mcnons30Banne TPUMETHIXJIOPCHIAHA B AllH-
JIOMHOBOM KOHJAEHCAIMU. TPUMETUICUIWIIIUAHNU: €r0 NOJyYeHNE U IPUMEHEHHE B
CHUHTE3€ aMMUHOCIHUPTOB U B-THAPOKCUHUTPUIOB. CHHTE3 aMUI0B C MOMOIIBIO TPH-
MeTHiacHImI-a3uaa. CUIminoBsie 3pUpsl €HOJIOB, UX TOJTYYEHUE U3 KETOHOB, EHOHOB,
JTMKETOHOB, 3()UPOB KETOKUCIOT. ['eHepupoBaHre JUTHEBBIX U TETPaMETHIAMMOHHU-
€BBIX CHOJIATOB U3 CHJIMJIOBBIX 3(UpOB eHoJoB. [IpuMeHeHne cuauaoBbIX 3¢(pupoB
€HOJIOB B aJIbJI0OJIbHOM KOHJICHCAIlUM, peakiusXx Mannuxa u MuxasJs.

3aniuTHEIE
TPYIIIIBI B
opraHuye-
CKOM CHH-
TE3¢E.

3ammra C-H-cBsi3eli B ankuHax, ee NIpUMEHEHUE B CUHTE3aX JU- U MOJUHUHOB
(I'mazep, Kagpo-XoakeBuu). CHHTE3BI HA OCHOBE 3-OpOMIPONUOIOBON KUCIOTHI. 3a-
muta cnuproBoit HO-rpynmel. 3amuTHele rpynibl: OeH3MIbHAs, T-METOKCUOCH3HITb-
Hasl, TPUTHIbHAS, TU(II-METOKCH)TPUTHIIbHASA, TPUMETWICHIWIbHAS, U Jp. 3alluTa
HO-I‘pyHHBI B TJIMKOJIAX: U30IIPONMINACHOBAA, 6€H3HHI/I,Z[GHOBa$I, STUINACHOBAsA 3a-
nuTHBIC rpynmbl. [[uknmnyueckue kapOonatel. 3ammura HO-rpynmsl B peHonax: MeTu-
JIOBbIe, mpem-0yTUIIOBbIE, TETParuApPONMPAHUIOBEIE, (PEHALIETHIIOBBIC, TPUMETHII-
CHIIUJIOBBIE 3QUPbI PeHOI0B. MeTHIIeHMOKCH-3allIUTHAs TPYIIa AJs ABYXaTOMHBIX
¢denomnoB. 3ammra KapOOHUIBHOW TPYIIBI B aJbJETHIAX M KETOHAX: IUKINYECKHE
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arieranu u Tuoaretanu. CeJeKTUBHAs 3allUTa OJHON U3 HEPaBHOIICHHBIX KapOOHUITb-
HBIX TPYII B MOJIEKyJe. 3amuTa KapOOKCHIBHON TPYIIBI: OCH3WJIOBBIE U METOK-
CUOCH3WIOBbIE d(PUPHI. 3alUTa aMUHOTPYIIEL. 3alUTHBIC TPYIIBL: AlETHIbHAS,
(dranowsbHasl, CYKIIMHOWJIbHAS, OCH3WJIOKCHKAPOOHUIIbHAS, mpem-0yTUIOKCUKap-
oonunbHas (BOK). [Ipumenenue 6ensoncynbhoxiopuaa u OeH3anpaeruaa ais 3a-
IIUTHl AMUHOTPYIIEI ¥ ee Monupukanuu. CTpaTerdsi MCIOJIb30BaHUS 3aIIUTHBIX

IpyIIL

10

PeaknnoH-
HOCIIOCO0-
HBIC UHTEP-
M€eIUATHI
OpraHuye-
CKUX peak-
IHAH.

CBoOOHBIE paguKaiibl. ATKUIbHBIE paJuKajbl; CTPOCHHE U OCHOBHBIE CIIO-
co0bl reHepupoBanus. OOHapyKeHUE U YCTAaHOBIIEHUE CTPOCHUS CBOOOJHBIX Pau-
kayioB. Cnektpel DIIP. Cima-noBymiku. Pagukanbhsie napsl 1 3¢ dextsr X115 B criek-
tpax AMP; o- u n-pagukansl. OCHOBHBIE paIuKaI-paiiKaIbHbIC PEAKIIUU: peKOMOU-
Halus, IUcrponopunoHupoBanue. OKUCICHHE U BOCCTAHOBJICHHE CBOOOAHBIX paau-
kajoB. CtaOunbHble pagukansl. Kapoensl u Hutpensl. KonurypannoHasie B3auMo-
neiictBus B kapOeHax. CHUHIJIETHBIE U TPUILIETHBIE KapOeHBI, UX T€OMETPUs, pa3iu-
guMocTh 10 TecTy Ckemna. CtpoeHue metuiieHa u nudropmeruieHa. CieKTpoCcKo-
nus MaTpuaHoi n3ossauu. CrnocoOsl renepannu kapOoeHoB. HUTpeHbI 1 MOHBI HUT-
penus. [Ipumeps! peakuuii ¢ ux ydactuem. Kap6okaruonsl. Kap6onuessie u kapoe-
nuesble MOHBL Ctpoenune katrnonoB CH," u CHs". Tenepauus mpem.-0yTHILHOTO
KaTHOHA B CYMEPKUCIBIX cpeaax. PakTopsl, BIUSIONINE HA CTAOMILHOCTH KapOeHue-
BbIX MOHOB. AJUIHIIbHBIE, OCH3WJIbHBIE W TMOJMAPUIMETUIbHBIE KaTHOHBI. KaTHoH
Tponwus u ero cBoicTBa. lllkana crabunbHOCTH KapOeHueBbIX HOHOB pKRr+. O0Bsic-
HEHHE CTa0MIM3UpPYOMIero G dhekTa METHIbHON, (DeHUITLHON M IIMKJIOMPOTIIBHON
IpyMi, rajJoreHoB, KUCIOPOA-, a30T- U cepycoepkalux 3aMmectuteneil. Hexknaccu-
YecKue KapOOKaTHOHBI.

CBoOoanbIie KapOaHMOHBI B Ta30Boi (haze. VX uccienqoBanue METo1aMi HOH-
LIUKJIOTPOHHOT'O PE30HAHCA U MACC-CIIEKTPOMETPHUH BBICOKOTO AaBiieHus. [lonyuenne
KapOaHHOHOB B pacTBOPax B CYIIEPOCHOBHBIX Cpeliax, 6- U T-KapOaHUOHBI. DaKTOPHI,
BIIMSIIOIIME HAa CTaOMIBHOCTh KapOaHuoHOB. Poub cpepl u npoTtuBo-nona. Konrakr-
HbIE U CoJIbBaTHOpasaesieHHble HoHHbIE Mapbl. CH-Kucnotel. Kunernueckas u tep-
MOJMHAMUYECKasi KUCIIOTHOCTh. AMOUACHTHBIE aHUOHKBI U popma ux MO.  Apo-
MaTU4YeCKHe HWOH-pamukanbl. ['eHepupoBanue kaTuoH-pamukanoB (KP) m anumon-
panukanoB (AP): xummuueckoe, (HOTOXMMHUYECKOE, IIEKTpOXUMUYecKoe. Peakiun
KP: nucnponopuroHupoBaHue, NpUCOETUHEHHE HYKICO(UIIOB, OTIIEIJICHUE MPO-
ToHa. Peakiun AP: ¢ noHOpamMu pOTOHOB, AUCIIPOIIOPLIMOHUPOBAHUE, OTLIECTIIIEHUE
HykaeopuiabHOM Tpynmsl. MoH-pagukansabie comu. Teopus KI13. SET-Mexanusm B
OpPTraHUYECKUX PEeaKUUsAX U ero ooHapyxenue meronom XIS, [Ipumeps! Takux peak-
nuid. OTHOANEKTPOHHBIN CABUT. MeXaHU3M AJIEKTPO(HIBHBIX TEPETPYMITUPOBOK K
3JIEKTPOHOU30BITOUHOMY IIEHTPY KaK OJHOXJIEKTPOHHBIM caBUT. CTaOUIIbHBIE MOH-
paaukansl (ronyooi BropcTepa, KeTritb u J1p.)

Tabnuna 4.1.2 —CopepxaHue AUCIUIUIMHBL U €70 METOANYECKOE 00ecriedeHre

/11

Pasnen (tema) muciu-
[IJIMHBI CKHE MaTepHaibl €MOCTH

Bunw nesrenbHOCTH DopmBbI TEKY-

IIEro KOH-
Y4ebHO-MeToIude- [TPOJIs yCIeBa-

JIeK., Ne Ne Komnerenmnuu

Jac 11a0. mp.
p (o HexensamM

cemMecTpa)
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1 | BeiOop onTUMansHOTO 1 V-1, 1 [1K-2
MyTH CHHTE3a OpraHu- V-2 T ITK-3
YECKOT0 COCTMHCHUSI.

2 | Enuanynas cragus 2 V-1, 2 [1IK-2
cunresa. CyOcrpar, v-2 T I1K-3
peareHT, pacTBOpH- MVY-1
TEJb, KATATU3aTOpP.

3 | 'mppupoBaHue Kpat- 3 V-1, 3 I1K-2
HBIX CBSI3EH. v-2 T I1K-3

MV-1
4 | T'oMoreHHOe THAPHU- 4-5 V-1, 45 [1IK-2
poBaHuUe. v-2 T I1K-3
MV-1
5 | Pearentsl okucneHusl. 6-8 V-1, 6,8 [TK-2
VY-2 T [1K-3
MYVY-1
MYVY-2

6 | JIuTwii- u Marauiiop- 9-10 V-1, 9,10 [1K-2
TaHUYECKUE COeqHE- V-2 T [1IK-3
HUSL. MV-1

MV-2,3

7 | Co3znanue qBOMHOM 11-12 v-1, 11,12 I1K-2
YTIIEPOI-YTIIEPOTHON V-2 T ITK-3
CBSI3H. MV-1

MYVY-2

8 | OcobeHHOCTH KpeM- 13-14 v-1, 13,14 [TK-2
HUWOPTaHUYECKHUX CO- V-2 T ITK-3
€IMHEHUH 110 CpaBHE- MV-1
HUIO C UX yIJIEPOI- MY-2
HBIMU aHAJIOTAMH. K-1

9 | 3anuTHBIE TPYMITHI B 15-16 V-1, 15, 16 [1IK-2
OpTraHUYECKOM CHH- v-2 T IK-3
Te3e. MYV-2

10 | PeakiimoHHOCTIOCO0- 17-18 v-1, 17,18 [TK-2
HbIC HHTEPMEINAThI V-2 T [1IK-3
OpPraHUYECKUX peak- MV-2, 3
LU,

K-komnoksuym, T — TectupoBanue — 3amura (mposepka) pedeparos.

4.2 JlabopaTopHblie padoThl M (MJIH) NMPAKTHYECKHE 3AHATHSA

4.2.1 llpakTuyeckue 3aHATHS

Ta6nuna 4.2.1 — [IpakTuyeckue 3aHsITUS
No HanmeHnoBanue npakTHYECKOro 3aHsITUS O06bem, yac.
1 Br160p onTuMaabHOTO MyTH CUHTE3a OPraHUYECKOTO COCTMHCHMS. 2
2 Enunanunas cranus cuate3a. CyOcTpar, peareHt, pacTBOPHUTENb, Ka- 5

TAIM3aToP.
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3 I'uipupoBaHue KpaTHBIX CBA3EH. 2
4 ['omoreHHOE THAPUPOBAHHKE. 4
5 PeareHThl OKHCIICHUS. 6
6 JluTnii- 1 MarHMOpraHUIECKNE COCTMHCHUSI. 4
7 CozaHue 1BOMHON yIiepoa-yriepoaHON CBSI3H. 4
8 Oc00EHHOCTH KPEMHUHOPTaHUYECKUX COSTMHEHUI 110 CPABHEHUIO C 4
WX YTJIEPOIHBIMU aHAJIOTAMHU.
9 3ammTHBIC TPYIIBI B OPraHUYECKOM CHHTE3E. 4
10 PeakiimonHOCTIOCOOHBIE MHTEPMEIUATHI OPTAHUYECKUX PEAKITHMA. 4
Utoro 36
4.3 CamocrosiTeabHasi padora cryaeHToB (CPC)
Ta6nuna 4.3 — CamocTtosiTenbHas paboTa CTYJICHTOB
Ne Bpewms, 3aTpaunBa-
pazniena HawnmeHoBaHue pasfena (TeMbl) TUCITUILTHHBI Cpox Bhi- €MO€ Ha BBITIOJTHE-
TIOJIHEHUSI
(Tembl) Hue CPC, yac
1 2 3 4
1. Bri6op onTumansHOTO MyTH CUHTE3a opranuue- | 1-2-1 He- 6
CKOT'O COCTMHECHUS Tenst
2 Enunuunas cragus cuntesa. CyoOctpart, pearenrt, | 3-4-1 He- 8
pacTBOPHUTEIb, KaTATU3aTOP. Tenst
3. I'unpupoBanue kpaTHBIX cBsizeil. ['oMoreHHoe 5-8-51 He- 8
THJIPUPOBAHUE. Tenst
4, PearenTs! okucieHus. 9-12-5 He- 4
Tenst
5. JluTuii- 1 MarHUMOPraHUIECKUE COCTUHCHHUS. 13-15-sue- | 6
nenst
6. Co3zanne TBOMHOMN yriaepoa-yriepoaHou cesizu. | 16-1 Hegens | 6
7. OcoOeHHOCTH KpeMHUHOpraHu4ecKux coenune- | 17-s negens | 8
HUI 110 CPABHEHUIO C UX YTIICPOTHBIMU aHAJIO-
TamH.
8. 3amuTHBIC TPYNIBI B Opranndeckom cuHTese. Pe- | 18-1 nenens | 7,9
AKIIMOHHOCIIOCOOHBIC MHTEPMEANATHI OpTaHuYe-
CKHUX pEaKIIHil.
Hroro 53,9

5 IlepeyeHb yueOHO-METOAMYECKOT0 oOecneyeHusl JJIsi CAMOCTOSITE/ILHOI pa-
00THI 00Yy4AIOIIMXCH MO TUCUUILINHE

CTyaeHTBI MOTYT IIPU CAMOCTOSITEIHbHOM U3YYEHUH OTACIHHBIX TEM U BOIIPOCOB JTUC-
[IUTITAH TI0JIB30BATHCS YI€OHO-HATIISITHBIMU TTOCOOMSIMHU, YI€OHBIM 000PY/IOBAHUEM U ME-
TOAMYECKUMHU paspaboTkamu kKadenpsl B pabodee Bpemsi, yctaHoBieHHoe I[IpaBuiamu
BHYTPEHHETO paclopsiika pabOTHUKOB.

YuebHo-MeToaAn4ecKoe 00eceueHue JIsl CaMOCTOSITEIbHON paboThl 00yJaroNuXCs
10 TAaHHOW JUCITUTUTMHE OPTaHU3yeTCs:

OubIUOMEKOU YHUBEpCUMema:
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e OuOMMOTEYHBIN (HOH/ YKOMITJIEKTOBAH yUeOHON, METOUYECKOM, HAYYHOU, TIEPHO-
JTUYECKOM, CIIPABOYHOU U XYJ0KECTBEHHOM JIMTEPATYypOu B cOOTBETCTBUU ¢ YII M maHHOU
PILJT;

® HMeeTcs JOCTYN K OCHOBHBIM MH(OPMAIIMOHHBIM 00pa30BaTEIbHBIM pecypcam,
nH(pOpMaIIMOHHOM 0a3e TaHHBIX, B TOM Yucie Oubirorpaduyeckoi, BO3SMOKHOCTh BBIXO/Ia
B HTEpHET.

Kagheopoii:

e myreM oOecreueHus JOCTYITHOCTH BCEro HE0OX0AMMOro y4eOHO-METOIMYECKOro
U CIPAaBOYHOTO MaTepuaa,

® IyTeM MpPEJOCTaBICHHS CBEICHUN O HAJMYUU y4EeOHO-METOJUYECKOW JHTepa-
TYpBl, COBPEMEHHBIX TPOrPAMMHBIX CPEJCTB.

® [yTeM pa3paboTKu:

— METOJAMYECKUX PEKOMEHAlUM, MOCOOH 0 OpraHu3allid CaMOCTOSITEILHOM pa-
OOTBHI CTYICHTOB;

— TeM pedeparos;

— BOIIPOCOB K 3a4eTy;

—METO/IMYECKUX YKa3aHUH K BHIIIOJIHEHHUIO JJA0OPATOPHBIX paboT U T.11.

munozpaghueii yHugepcumema:

— MOMOIIb aBTOPaM B MOJATOTOBKE U M3JaHUU HAYYHOM, YYEOHOM M METOAMYECKON
JTUTEPATYPHI,

—YyJIOBJIETBOPEHUE MOTPEOHOCTH B TUPAKUPOBAHUM HAy4YHOH, Y4EOHON U METOuYE-
CKOM JIUTEPaTypHI.

6 O6pa3oBaTejibHbIE TEXHOJIOTHHI

Peannsanuss KOMIETEHTHOCTHOIO NOAX0AA NPEAYCMATPUBAET MIMPOKOE HCIIOIB30-
BaHHE B 00pa30BaTEIbHOM NPOLECCE AKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBENCHHUS 3a-
HATUWA B COYETAHUM C BHEAYJUTOPHOM pabOTOil ¢ 1ebio ((OPMHUPOBAHUS YHUBEPCAIbHBIX,
oOuienpogeccuoHaNbHbIX U MPO(EeCCHOHATBHBIX KOMIETEHINH o0yuaronuxcs.Bpamkax
JUCLUIUIMHBI IPEIYCMOTPEHBI BCTPEUYU C IKCHEpPTaMu U crnenuanucramuKomurera mo
TPYAy U 3aHsATOCTH HaceneHnus Kypckoi obnmactu.

Tabnuna 6.1 — VIHTepakTiBHBIE 00pa30BaTEIbHbBIE TEXHOJIOTHH, UCIIOJIb3yEeMbIE MPU
MIPOBEICHUH AYJUTOPHBIX 3aHATHI

No HaunmenoBanwue pasjiena (TEMbI JEKIIHH, Hcnons3zyemblie nHTepakTUBHBIE | OOBEM,
"~ | mMpaKTUYECKOTO MITN JIAOOPATOPHOTO 3aHSITHS) 00pa30BaTEIbHBIC TEXHOJIOTHH yac.
1 |2 3 4
2 | Boibop onTuManbHOrO MyTH CUHTE3a opra- | Jlekuus ¢ pa300poM KOHKPETHBIX | 2
HHUYECKOTO COCUHEHUS. CUTYyaIi

WTOro: neKMOHHBIX 3aHATHI 2
Cemunap-6ecena. Paz6op koH- 2

1 PearenTsl okucnenus. KPETHBIX CUTYaLHi.
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HH.

JIuTnii- 1 MarHUOpraHUYECKUe CoeMHE-

Cemunap-kongpepenuus. Permre- 2
HHE NPAaKTHYECKHUX 3a1ad.

HBIMH aHaJIOIaMH.

Oco0eHHOCTH KPEeMHUHOPTaHUYECKUX CO-
3 €UHEHUN 10 CPABHEHUIO C UX YIIEPOJ-

Cemunap-koHdpepenus. Pemre- 2
HUE TIPAKTHUYECKUX 3a/1a4.

4
TE3€.

3aluTHBIE TPYIIHI B OPTraHUYECKOM CHH-

Cemunap-6ecena. Paz6op xoH- 2
KPETHBIX CUTYalIHil.

Htoro: mpakTH4eCKUX 3aHATHI

7 MOoHJ OLIEHOYHBIX CPECTB /IJIsl MIPOBeIeHUs MPOMeKYTOYHOI aTTecTAlNH 00Y-

Yaroumuxcd nmo JMCuomIlJInHe

7.1 IlepeyeHb KOMIIETEHIMI ¢ YKA3aHUEM 3TANOB UX (POPMHUPOBAHUSA B MPO-
ecce 0CBOCHHS OCHOBHOM NpodecCHOHAIBHOKH 00pa30BaTe/bHOI MPOrPaMMBbl

Tabmuna 7.1 — Dtansl GopMUpOBaHHS KOMIIETEHITHHI

Ko n HanMeHOBaHNE KOMIIETEH-
U

Oranbl HOPMUPOBAHUS KOMITETCHITHIA
U TUCIMIUIMHBI (MOIYJIN ) IPAKTUKHU, TIPH U3YYEHUHN/ TIPOXOXKIE-
HUU KOTOPBIX (opMHUpYyeTCs JaHHAsl KOMIIETEHUUS

HavyaJlbHBIN

OCHOBHOM

3aBEpLIAIOIINI

1

2

3

4

I1K-2 CriocobeH opraHu30BbI-
BaTh BBINOJIHCHHE (yHTaMEH-
TaJbHBIX M MPUKJIAIHBIX HAyYHO-
HCCIIEI0BATENIbCKUX padoT B 00-
JACTH XUMUH BEIIECTB U MaTepH-
aJioB

[IpousBoacTBEeHHAs MTPAKTHKA (HAYYHO-HUCCIIE0BATEIbCKAS Pa-

6ota)

buooprannueckas xu-
MUSI 1 OCHOBBI OHOJIO-
ruu

[MK-3Cnioco6eH onpenensTh
cdepy MpUMEHEHHS U BHEAPSTH
pE3yNbTaThl HA YYHO-UCCIIEIOBA-
TEJBCKHUX M OTIBITHOKOHCTPYK-
TOPCKHX pabOT B 00JIACTH XUMUHU
BEIIECTB M MaTEPUAIOB

[IpousBoacTBEeHHAs TPaKTHKA (HAYYHO-HUCCIIE0BATEIbCKAS Pa-

6ota)

XUMUS reTeponuKInge-
CKUX COEIUHEHUHU

COBpeMeHHBIG METOABI UCCIICAOBA-
HUs BEOICCTB U MAaTCpUAJIOB

[IpousBoacTBeHHAS
MPEAIUIIIOMHAs IIpaK-
THKA
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7.2 Onucanue noka3areJieii 1 KpuTepreB OLIEHUBAHUA KOMIIETEHIIM HA pa3-
JUYHBIX 3Tanax ux GopMUpoBaHNs, ONMMCAHUE KA OLeHNBAHUS

Tabmuma 7.2 — [lokazarenu 1 KpuTepun ONCHUBAHNS KOMIICTSHITUH, IIKaJIa OICHUBAHUS

Kon ITokazarenu Kputepuu u mkana olleHUBaHUSI KOMIIETEHIUI

KOMIIE- | OLICHUBaHUA [Toporossiii [IponsunyTHIl YpO- Bricokuii ypoBeHb

TEH- KOMIIETEHIUH YpOBEHb BEHb («oTIMYHOY)

1un/ («ymoBieTBo- | (XOpOIIO»)

STal PHUTEIIBHO)

1 2 3 4 S)

[1K2 [IK-2.2 Beimosn- | 3HaTh: OCHOB- | 3HATh: B LIEJIOM Teope- | 3HaTh: B COBEPILIEHCTBE TEOpPE-

Hayalb- | HIET pa3pa- HbIE TEOPETH- | THYECKHUE IIOJIOKEHHS | THYECKUE TIOJOKEHHUSI B HU3-

HBIH, 00TKy 1 0ohopM- | yeckue IoJIo- | B M30paHHOIl 0oOxacTu | OpaHHOI 006JIaCTH XUMUH.

OCHOB- | JICHHWE Hay4YHO- | )KE€HHUA B M3- | XUMHH. YMeTh: B COBEPIIECHCTBE MpPH-

HOM, TEXHUUYECKOMN OpanHOll 06ma- MEHSATh Ha PAKTUKE

3aBep- | JOKYMEHTALMH | CTH XUMHH. VYMeTh: NPUMEHSTh Ha | TCOPETUUYECKHUE ITOJIOKEHUS B

iaro- JUISL COIIPOBOX- NpaKkTUKE TeopeTHude- | u30paHHOM 00JacTH XUMUH.

ARN5 05| JICHUS UCCNIEN0- | YMETh: IpUMe- | CKHU€ TOJIOKEHUs B | BiageTs: B coBepIIeHCTBE
BaTENbCKUX pa- | HATh Ha MpaK- | U30paHHONH  00JAaCTH | HABBIKAMH IIPUMEHEHHS Teope-
OOT U OMBITHO- | TUKE  OOIIKE | XUMHH. THUYECKUX ITOJIOKEHUN B U3-
KOHCTPYKTOp- TEOPETHUECKUE OpaHHOI 00JIaCTH XUMUHU.
CKUX pa3pabo- | mosnoxenuss B | Bnagers: HaBblkamu
TOK Ha BCEX 3Ta- | U30paHHON 00- | MPUMEHEHHs TEOPETH-
nax UX MpoBe- | JACTH XUMHUHU. | YECKUX IIOJIOKEHUH B
IEHUS n3bpanHoil  oOsacTu
[IK-2.3 ITpoBo- Buaners: XUMUH.

IUT 0000IIEeHEe | HaBBIKAMU

Y aHaJIu3 ONbITA | IPUMEHEHUS

MIPOCKTUPOBA- 001X Teope-

HUS TUYECKUX II0-
JIO)KEHU B U3-
OpanHOI1 0011a-
CTH XMMUH.

[1K3 [1K-3.3 ®opmu- | 3nams:0cHOBHI | 3Hamsb: chepy npu- 3namp: chepy NpUMEHEHHS U
pPYET OTUET O IIPUMEHEHHUSI MEHEHMS Pe3y/bTaTOB | BHEAPEHUS PE3yIbTaTOB
MIPaKTUYECKOW | pe3yJIbTaTOB Hay4HO-UCCIIEI0BA- Hay4HO-UCCIEA0BATEIbCKUX
peanu3anum pe- | Hay4yHO-HcCie- | TEIbCKHX paboT B 00- | paboT B 00J1aCTH MPUMEHEHHS
3yJlbTaTOB JOBATENIbCKUX | JJACTU NPUMEHEHUS Pa3INYHBIX PEAareHTOB B Opra-
HaYYHBIX UCCIie- | paboT B 00J1a- | Pa3IMYHbIX PEareHTOB | HUYECKOW M HEOPraHWYEeCKOM
JIOBaHUH U CTU NIPUMEHE- | B OPTaHMYECKOW U HE- | XUMHUU
ONBITHO-KOH- HHUS pa3iny- OpPraHUYeCKOr XUMHUHU | Ymemsp: OopMUpPOBATH OTUET
CTPYKTOPCKHUX HBIX pearcHToB | Ymemos: ®opmupo- 0 NPAaKTUYECKOW peann3anuu
pa3paboTok B OpraHuye- BaTh OCHOBHBIE pe3yiabTaTOB HAYYHBIX HCCIIe-

CKOH M Heopra- | IyHKTHI OTYETa O JI0BaHUH B 00J1aCTH IPUMEHE-
HUYECKOW XU- | MPAKTHUYECKOW peanu- | HUs pa3IU4dHbIX PEAreHTOB B
MUU 3allMM Pe3yJIbTaTOB OpraHMYECKON U HEOpraHuye-
Ymemsp: ®op- | HaydyHBIX HCCIENOBA- | CKOM XUMUU

MHUpOBATh pe- | HUM B 00JaCTH NpU- Bnaoemw: onvimom npumeHe-
3yJIbTaThI MEHEHHUSI PA3JINYHBIX | HUS U BHEJIPEHUS PE3YJIbTAaTOB
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Kon ITokazarenu Kputepuu u mkana olleHUBaHUsI KOMIIETEHIUI

KOMIIE- | OLICHUBAaHUA [Toporossiii [IpoaBunHyTHIN ypO- Bricokuii ypoBeHb
TCH- KOMIIETEHIUH YPOBEHb BEHb («oTIMYHOY)

un/ («ymoBieTBO- | (XOpOIIIO»)

oTal PHUTEINIBHO)

1 2 3 4 S)

Hay4HBIX HC-
cJIeIOBaHUM B
obJacTu mpu-
MEHEHUS pa3-
JUYHBIX pea-
TeHTOB B Opra-
HUYECKOM U
HEOpraHmye-
CKOM XUMHU

Bnaoemo:
OnvIMoMm Npu-
MEHEHHE pe-
3yJIBTaTOB
Hay4YHO-HCCJIe-
JIOBATEIIbCKHUX
pabot B 00a-
CTH IPUMEHe-
HUS pa3iny-
HBIX PEareHTOB
B OpraHuye-
CKOH U Heopra-
HUYECKOH XH-
MHHU

peareHToB B OpraHu-
YECKOU U HeopraHuye-
CKOW XUMUU
Bnaoemu: onvimom
MPUMEHEHUE Pe3yJIb-
TaTOB Hay4YHO-HCCJIE-
JIOBATEIBCKUX PaboT B
oOnactu OmoopraHu-
YEeCKUX HCCie10Ba-
HUH, (opMHpOBaHUS
oTyeTa O MpaKThye-
CKOH peajlu3aluu pe-
3yJIbTaTOB HAYYHBIX
UCCIIE0BAHUH B IIPU-
MEHEHUS Pa3InIHbIX
pEeareHToB B OPraHu-
YECKOM M HEeOpraHuye-
CKOM XHUMUU

Hay4YHO-UCCIIEI0BATEIILCKHX
paboT B 001aCTH pe3yabTaTOB
Hay4YHBIX HCCIICJOBaHUIl B 00-

JIaCTHU NPUMCHCHUS pa3JIMIHbIX

pEareHTOB B OPraHNUYECKOU U
HEOPraHUYECKON XUMUU

7.3 TunoBbIe KOHTPOJIbHBbIE 32IaHUS WM HHbIE MATEPHAJIbI, HEOOXOAUMBbIE IS
OLICHKM 3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA eATeILHOCTH, XapaKTEePHU3yIOLIUX
ranbl GOpPpMUPOBAHMS KOMIIETEHUMH B IpoLecce 0CBOCHHMSI OCHOBHOW mnpodeccuo-
HAJILHOM 00pa30BaTe/IbHOM MPOrPaMMBbl

Ta6nuna 7.3 - [acmopT KOMIUIEKTa OIIEHOYHBIX CPECTB JIJIsl TEKYIIETr0 KOHTPOJIS
YCIIEBAaEMOCTH
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Kox konrponu- | TexHonorus |OrieHOUYHBIC Onucanue
Ne | Paznen (Tema) |pyemoii Komrie- GopmupoBa- |cpencrsa IIKaJ OLICHUBAHUS
/T | AUCIUTUTMHBI | TCHITUH (UJTH €€ HUA HarmeHo- | NoNe
4acTH) BaHHE 3aJaHuN
1 |2 3 4 5 6 7
1 Bri6op ontu- | T1K-2 [pakTuue- bT3 1-10 Cornacno Ta61.7.2
MaJILHOTO I1K-3 CKHE 3aHs-
IIYTU CUHTE3A g, CPC
OpraHuye- JIekIoHHEbIE
CKOT'0 COequ- 3aHATHA
HEHUS
2 Enuanunas TIK-2 [MpakTuye- BT3 11-20 Cormnacuo T1a01.7.2
cragusa cuH- | [1K-3 CKHE 3aHs-
te3a. Cy6- THS,
cTpar, pea- CPC
I'€HT, PacTBO- JlexuuoHHBIE
puTenb, KaTa- 3aHATHAL.
JM3aTop.
3 | 'umpuposa- | [1K-2 [pakTuye- bT3 21-40 CornacHo Ta61.7.2
Hue kparabix | [1K-3 CKUE 3aHs-
cBs3eit. ['o- THS, Bo- 1-10
MOTCHHOE CPC MIPOCHI
TUIPUPOBa- JIeKmoHHbBIE IS CO-
HUe. 3aHATH. 6eceso-
BaHUs
4 | PeareHThl I1K-2 [IpakTuue- BT3 41-60 CornacHo Ta6:1.7.2
okuciaenusa.. | [1K-3 CKHE 3aHs-
THS.
CPC
JIekoHHEbIE
3aHATH.
5 | JIuTmii- u I1K-2 [IpakTuue- BT3 61-70 CornacHo Ta6:1.7.2
marnuiiopra- | I1K-3 CKHE 3aHsI-
HUYECKUE CO- THS,
€IUHECHUS. CPC
JIekoHHEbIE
3aHATH.
6 I1K-2 BT3 71-80 Cornacao Ta051.7.2
I1K-3
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Kox konrponu- | TexHonorus |OrieHOUYHBIC Omnucanue
Ne | Paznen (Tema) |pyemoii Komrie- GopmupoBa- |cpencrsa IIKaJ OLICHUBAHUS
/T | AUCIUTUTMHBI | TCHITUH (UJTH €€ HHUS HauMeHo- | NeNo
4acTH) BaHUE 3aaHAN
1 |2 3 4 5 6 7
Co3nanue [TpakTude- Bo- 11-20
JIBOMHOM yT- CKHC 3aHsI- MIPOCHI
Jepoa-yrie- ™, JJ1s co-
pOHOM CpPC Geceno-
CBSI3H. JleKIMOnHbIE | papys
3aHSITHSL.
7 | OcobenHo- [IK-2 [MpakTuye- BT3 81-90 CornacHo Ta01.7.2
CTH KpeM- ITK-3 CKHE 3aH5-
HUHOpraHu- TH, Bomnpocs! | 21-30
YECKHX CO- CPC IS co0e-
€IUHEHUN 10 JlexumonHbIe | cenopa-
CPaBHEHUIO C 3aHATHA. HUS
WX YTIepos-
HBIMH aHAaJIO-
TFaMH.
8 | 3amuTHBIE I1K-2 [IpakTuue- BT3 91-100 CornacHo Ta6:1.7.2
rpymisl B op- | I1K-3 CKHE 3aHsi-
TaHNYECKOM T,
cuHtese. Pe- CPC
AKITMOHHO- JIek1oHHEbIE
CIIOCOOHBIC SaHATHA.
WHTEpPMEIH-
aThl OPTaHU-
YECKUX PeaK-
UAH.

BbT3 — Gank BOmpOCOB U 3aJlaHUii B TECTOBOH (hopme.

[Ipumepsl TUITOBBIX KOHTPOJIbHBIX 3aIaHHUM JIJIsl TPOBEICHUS
TEKYLIEro KOHTPOJISA U yCIIEBAEMOCTH

Bormpocsl B TecToBoii popme 1o pasaeny (teme) 1. «Bribop onTHManbHOTO MyTH CHHTE3a
OpPraHUYECKOT0 COECIMHEHHUS.
Yro BKIIIOYAET B ce0s MOATOTOBKY HUCXOHBIX pEareHTOB?:
1. O4ucTKy OT BO3MOXKHBIX TPUMECEH;
2. TecTbl Ha paCTBOPUMOCTb;
3. OnpenenieHue TeMnepaTypsl MIaBJICHUS;
4. OnpeneneHue TeMIepaTypbl KUIEHUS.

Bormpocsr mis cobecenoBanus mo pasneny (teme) 2. «Equnuunas ctaaus cuHTE3a.
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CybcTpart, peareHt, pacCTBOPUTENb, KaTaIU3aTOP.»
1. KaranuzaTopsl U CEIEKTUBHOCTb.

2. BoccTraHoBIIeHHE THAPUAAMU 00pa U AIFOMUHUSL.
3. OxcureHoprIbHOCTE OOpa U aATFOMUHUS.

4. bopaH u anaH Kak KUCJIOTHI JIpronca.

5. 'mppoGopupoBaHue aJIKEHOB: PErHO- U CTEPEOCENIEKTUBHOCTD PEAKIIUN.

[TOJIHOCTBIO OLIEHOYHBIE MATEPUAIIBI M OLIEHOYHBIE CPEACTBA ISl IPOBEICHUS TEKY-
IIETO KOHTPOJIS YCIIEBAEMOCTH TPeACTaBiIeHbl B Y MM 1o AucCHUIUIMHE.

TumnoBble 3a1aHus ISl TPOBEACHUS MPOMEKYTOUHON aTTeCTAI[MU 00YyJaOIINXCsl

IIpomesicymounas ammecmayus IO TACUUIUIMHE IPOBOIUTCS B popMe 3ayeTa. 3a4er
MIPOBOJIUTCS B BUJI€ OJIAHKOBOTO WJIM KOMIIBIOTEPHOTO TECTHPOBAHUS.

JI71st TeCTUPOBAHUS UCTIONIB3YIOTCSI KOHTPOJIbHO-U3MepuTeabHbie MaTepuaisl (KMUM)
— BOIIPOCHI U3aJJaHUs B TECTOBOM (popMe, COCTaBIIAIONIME OaHK TecToBbIX 3aaanuii (bT3) mo
JTUCHUIUINHE, YTBEPKJICHHBI B YCTAHOBJICHHOM B YHUBEPCUTETE MOPSJIKE.

[IpoBepsieMbIMM Ha TPOMEKYTOYHOM aTTECTALMKU JIEMEHTAMU COJCPHKAHUS SIBIIS-
I0TCS TEMbI JIUCLMIUIMHBI, YKa3aHHbIE B pa3jelie 4 HacTosiel nporpaMmmbl. Bee Tembl auc-
muruinHbl oTpakenbl B KM B paBubix aomsx (%). BT3 Bkitoyaet B cedst He menee 100
3alaHuii U MOCTOsSHHO TomnoiHseTcs.bT3 xpanurcs Ha OyMa)XHOM HOCHUTENIE B COCTaBe
YMM u snektponHoM Bujie B JMOC yHuBepcurera.

J171st IpoBEpKU 3HaAHUL UCTIONB3YIOTCSI BOIPOCHI U 3a/IaHUsI B pa3JIMYHbIX (popmax:

— 3aKphITOH (C BELIOOPOM OJHOTO UJTM HECKOJIBKUX MPABUIBHBIX OTBETOB),
— OTKPBITOM (HEOOXOMMO BIUCAThH MPABUIbHBIN OTBET),

— Ha yCTaHOBJICHHE MPAaBHJIBHOM MOCIIEJOBATENBHOCTH,

— Ha YCTaHOBJICHUE COOTBETCTBHSI.

Ymenus, nagoviku(unu onvim oessmenbHocmu) u KomnemeHyuy TPOBEPSIOTCS C TOMO-
1[I0 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3a/1ad (CUTYallMOHHBIX, MPOU3BOJCTBEHHBIX
WM KEHCOBOTO XapaKTepa) M pa3IMYHOIO BUJA KOHCTPYKTOpPOB. Bce 3amaum sBistorcs
MHOTOX0JIOBEIMU. HekoTophlie 3aauu, mMpoBepsIONINe YPOBEHb CPOPMUPOBAHHOCTH KOM-
METEHUHM, SBIISIIOTCS MHOTOBAPHUAHTHBIMU. YacTh yMEHMM, HABBIKOB M KOMIIETCHIUU
IpsIMO He OTpaxkeHa B (OPMYJIMPOBKAX 3a]1a4, HO OHU MOTYT OBbITh MPOSIBICHBI 00YYarOIIN-
MHUCS TIPU UX PELICHUH.

B xaxapiii Bapuant KM BKIIIOYAIOTCS 331aHUS MO KAXKJIOMY MPOBEPSEMOMY JJie-
MEHTY COJICp>KaHMs BO BCEX MEPEUUCIICHHBIX BbIlIe ()OpMax U Pa3HOTO YPOBHS CIIOKHOCTH.
Takoit popmar KNMIM no3BosisieT 00beKTUBHO ONPEAEIUTh KAUECTBO OCBOEHUS O0yYarOIIH-
MHUCSI OCHOBHBIX 3JIEMEHTOB COJIEpKaHUs JAUCIHUIUIMHBI U YpPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIM.
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IIpumepsbl TUNOBBIX KOHTPOJIbLHBIX 321aHUI 1)1 IPOBedeHUS
TeKYIIero KOHTPOJIsl yCIeBaeMOCTH

3amanue B 3aKpbITOi (hopme:

Konurypanronnsie B3auMozeiicTBus B kapoeHax. CUHTJIETHBIE U TPUILJIETHBIE Kap-
O€HbI, UX T€OMETPHUSI, PA3TUYUMOCTh 110 TecTy Ckeia.

3ajanne B OTKPLITOH (popMme:
['maBHOE TpeOoBanue k anmnaparype: 1. OHa gomkHa ObITh UHEPTHOW U HE U3MEHSATHCS B
xone peakuuu; 2. [Ipounoil u He pazOuBaThes npu yaape; 3. Tolbko KBapieBOe CTEKIO; 4.
Tonpko MOTHOIEHOBOE CTEKIIO.

3amaHue HA YCTAHOBJICHUE IPABUJILHOM MOCI€10BATEIbHOCTH !

PacxoxaeHue ¢ pacyeTHbIMU TaHHBIMH NP OIIPEAEICHUH 3JIEMEHTHOTO COCTaBa J0IycKa-
ercs: 1. B nmpenenax 0.4 % no yrnepoxny u 0.2 % no Bogopoay; 2. B npenenax 1 % no yr-
nepony u 0.5 % no Bomopony; 3. B npenenax 0.2 % no yranepoay u 0.1 % no Bogopony; 4.
B npenenax 0.1 % no yrinepony u 0.1 % mo Bogopony.

3agaHMe HA YCTAHOBJICHUE COOTBETCTBHA:
PermnocenekTMBHOCTh peakiuu — 3T0: 1. Peakius npoucxoauT NpenMyIecTBEHHO 110

OJIHOMY U3 JIBYX (WM OoJiee) mojioskeHui cyocrpara; 2. Peakius mpoucXoIuT 1Mo HECKOJIb-
KHM PaBHOIIPaBHBIM MOJIOKEHUSAM cyOcTpaTa; 3. Peakius mpoucxouT NpeuMyIeCTBEHHO
M0 OJJHOMY U3 JIByX (Wi OoJjee) MoyoKeHuid peareHta; 4. Peakuus nmpoucxXoauT MO He-
CKOJIbKUM PaBHOIPABHBIM TOJIOKEHUSIM peareHTa.
KoMIneTeHTHOCTHO-OpMEeHTHPOBAHHAA 3a/]a4a:

KapOoHuibHast rpymnmna Jierko BOCCTAHAaBJIMBAETCS IIPHU IPOBEIECHUH PEAKIMH B CIEAYIOLLEM
pearente?

[ToTHOCTEIO OLIEHOYHBIE MAaTE€pUAIIbl U OLIEHOYHBIE CPEACTBA sl IPOBEACHUS IIPO-
MEXKYTOUHOM aTTecTallK 00yJaromuXcs npeacTaBieHsl B Y MM 1o quciumivHe.

7.4 MeToauuecKue MaTepuaJbl, ONpeaeJsoine Npoueaypbl OleHUBAHUS 3HA-
HHU, YMEHHNI, HABBIKOB M (MJIM) ONBbITA AEATEJIbHOCTH, XapAKTEPU3YOIIHUX ITANbI
¢bopmupoBaHus KoMIeTeHI U

[Iporeaypbl OlICHUBAHKS 3HAHUM, YMEHUM, HABBIKOB M (UJIM) OMbITA ACATEIbHOCTH,
XapaKTepU3YyIOIIUX 3Tanbl (OPMUPOBAHUS KOMIIETCHIIMHN, PETYJIUPYIOTCS CICAYIOIIUMU
HOPMATUBHBIMU aKTaMHW YHUBEPCUTETA:
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— nosioxenue 11 02.016-2018006annbHO-pEHTHHIOBON CHUCTEME OIEHUBAHUS Ppe-
3yJBTAaTOB OOYUYEHHUsI 1O AUCITUIUTMHAM (MOIYJISIM) U TIPAKTUKAM NP OCBOCHHUH O0ydaro-

HIUMHCS] 00pa30BaTEIbHBIX IPOTPAMM;

— MCTOAMYCCKHC YKa3aHM:A, UCIIOJIb3YCMBIC B 06pa30BaTeJIBHOM IMponccce, yKa3aH-

HBIC B CITMUCKE JINTCPATYPHI.

i mexywezo konmpoais ycnesaemocmu 10 JUCHUILUIMHE B paMKax J€UCTBYIOIIECH B
YHUBEPCUTETE OAINTbHO-PEUTUHTOBOM CUCTEMBI TPUMEHSETCS CIICYIOIINI MOPSIIOK HAYKC-

JIEHUs OaJUIOB:

Tabmuna 7.4 — Iopsinok Hauncienus 6amwioB B pamkax bPC

dopma KOHTPOJIS

MuHrIMaIbEHBIA Ot

MaxkcuMaIbHBIA 0aiut

O0am1 | mpuMevyaHue Oamn | mpuMeyaHue
1 2 3 4 5)
Br160op onTuMansHOTO TyTH CHH- | 2 Jlomnst mpaBUITBHBIX 4 Jlomnst mpaBUITBHBIX
T€3a OPTaHUYECKOTO COETUHEHHS. oTBeTOB MeHee 50 % otBeToB Oosee 50 %
Enununynas craaus cuHTesa.
CyOcTtpaT, peareHt, pacTBOpH-
TE€Jb, KaTaJnu3aTop.
I'unpupoBaHue KpaTHBIX CBs3CH. | 2 Jlomst mpaBUIIBHBIX 4 JloJist IpaBHITBHBIX
I'omorennoe rugpuposanue. Pea- otBeToB MeHee 50 % otBeToB Oozee 50 %
TEHThI OKUCIJICHUS.
. . 2 Jlost mpaBUIIBHBIX 4 JloJist IpaBUITBHBIX
JluTtnii- 1 MarHuiopraHu4ecKue o o
orBeToB MeHee 50 % otBeToB 6osee 50 %
COETMHEHUSI.
Cosanue IBOAHOH YTIEPO-yT- 2 JloJ1st TpaBUIIBHBIX 4 JloJ1st TpaBUIIBHBIX
. orBeToB MeHee 50 % otBeToB Oozee 50 %
JIEPOAHOMN CBS3H.
OcobeHHOCTH KpEeMHHUHOpTaHu- 2 Jlons npaBUIIBHBIX 4 Jlons npaBUIIBHBIX
YEeCKUX COCJAMHCHUH MO CpaBHE- orBeToB MeHee 50 % oteToB Oonee 50 %
HUIO C UX YIJIEPOJHBIMH aHAJIO-
ramu.
3aluTHBIC TPYIIIBI B Opranude- | 2 Jlonst mpaBUIIBHBIX 4 JloJist IpaBUITBHBIX
CKOM cHuHTe3¢. PeakimoHHOCIIO- otBeTOB MeHee 50 % otBeToB Oojiee 50 %
COOHBIE HHTEPMEIUATHI OpTaHH-
YECKUX PEAKLIUN.
CPC 12 24
Htoro 24 48
[TocenaemocTth 0 16
3auer 0 36
Htoro 24 100

s npomescymournoti ammecmayuu 00yyaowuxcs, IpoOBOIMMOMN B BHJIC TECTHPOBA-
HUSI, UCTIOJIb3YETCS CIEAYIONIas METOIMKa OLICHUBAHUS 3HAHUM, YMEHUI, HABBIKOB U (JIH)
ombITa AesTenbHOCTU. B kaxkmom Bapuante KM —16 3amanuii (15 BompocoB u oniHa 3a-

aya).

Kasxp1it BepHBIN OTBET OIICHUBAETCS CIICAYIONIUM 00pa3oM:

— 3a/1aHue B 3aKpbITON PopMme —206aa,
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— 3aJlaHie B OTKPBITOM popme — 2 Gasna,

— 3aJIaHHe Ha YCTAaHOBJICHUE TPABHIILHOU MOCIIEA0BATEILHOCTH — 2 Oaia,
— 3aJjJaHue Ha YCTAHOBJIEHUE COOTBETCTBUS — 2 Oaia,

— pelieHre KOMIIETEHTHOCTHO-OpUEHTUPOBAaHHOW3a1auu — 6 0asios.
MakcumanbHOE KOJTUYECTBO 0aUIOB 3a TeCTHpOBaHuEe —36 OAIIIOB.

8 IlepeyeHb OCHOBHO¥ U 1ONIOJHUTEJIbHOH YUeOHOI TUTepaTyphl, He00X0AUMOIA
JJIS1 OCBOCHUS IMCHUILIMHBI

8.1 OcHoBHasi yueOHas1 JuTEpaTypa

1. TpaBenb B. ®. Opranuveckas xumus : yaueOHoe nocodue / B. @. Tpasens. - 2-¢
u3., nepepad. u noi. - Mocksa : BUHOM. JlaGopaTtopust 3uanwii, 2013 - . - (YueOHuUK s
BBICILIEH IIKOJIBI). - TekcT : HemocpeacTBeHHbld. B 3-x T. T. 1. - 368 c.

2. Tpasens B. ®@. Oprannueckas xumus : yueonoe nocobue / B. ®@. TpaBens. - 2-¢
u3. epepad. u goi. - Mocksa : BUHOM. JlabopaTtopus 3Hanuit, 2013 - . - (YueOHUK 115
BBICIIIEH ITKOJIBI). - TekcT : HemocpencTBeHHbid. B 3-x 1. T. 2. - 517 ¢. : un.

3. TpaBens B. ®@. Opranuueckast xumus : yueOHoe nocooue / B. @. Tpasens. - 2-¢
u3. epepad. u goi. - Mocksa : BUHOM. Jlabopatopus 3Hanuit, 2013 - . - (YueOHUK 115
BBICIIIEH IIKOJIBI). - TekcT : HenmocpeacTBeHHbiid. B 3-x T. T. 3. - 388 ¢. : ui.

4. Heopranuueckas xumus : B 2 T. / mox pex. FO. 1. TpetbsikoBa. - M. : Akagemusl,
2004 - . - (Beicmiee npodeccruoHanbHOE 00pa3oBaHuE). - TEKCT : HEMOCPEICTBEHHBIN.

T. 1 : ®usznKo-xUMHYECKHE OCHOBBI HeOpranudeckoit xumud. - 240 c.

8.2 J/lomosiHMTE/IbHAA Y4eOHas1 JIUTepaTypa
5. Apremenko, A. . Opranuueckas xumus : yueOnuk / A. . Apremenko. - 7-e u3f.,
ctep. - M. : Briciias mkomna, 2009. - 559 c. : uin.
6. Heopranuueckast xumus : B 3 1./ nmopa pen. 10. JI. TperbsikoBa. - M. : Akagemusi, 2004 -
. - (Beicee mpodeccuoHanbHoe 00pa3zoBaHue). - TeKCT : HermocpeAcTBeHHbIN. T. 2 : Xu-
MM HETIEPEXOAHBIX JIEMEHTOB. - 368 C.
7. DU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUH : CIIPABOYHUK / TIO]T
o6ur. pea. A. M. boromonsHoro. - M. : Xumus, 2008. - 543 c.
8. Cmur, B. A. OcHOBBI COBpeMeHHOTO opranndeckoro cuuresa / B. A. Cmurt, A. /1.
Huneman. - M. : BUHOM. JlabopaTtopus 3Hanuit, 2009. - 750 c. : w.

8.3 IlepevyeHb MeTOAMYECKUX YKAZAHUI
1. Peakuuu HyKI€0(hUIBHOTO 3aMEIIICHHS, TPOTEKaroIue mo Mmexanusmam SN1 u
SN2 : MeTogu4eckne yKkazaHusl K CaMOCTOSITEIbHOM paboTe U MPAaKTUYECKUM 3aHSITHSIM T10
Kypcy «MexaHu3Mbl OPraHUYECKUX PEAKIIUI» JJIs CTYJICHTOB HAPABJIEHUS MOJTOTOBKU
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04.04.01 «Xumus» / FOro-3ar. roc. ya-t ; coct. JI. M. MupoHoBuUY. - DIEKTPOH. TEKCTO-
Bble JaH. (561 KB). - Kypck : FO3I'Y, 2020. - 13 c. - 3arn. ¢ Tutyn. 3kpaHa. - b. 1. - Teker
: DJIEKTPOHHBIN.

2. HykneodunsHOE 3aMelieHre B TPOU3BOIHBIX KAPOOHOBBIX KUCIIOT : METOIAYE-
CKHE€ YKa3aHUs K CAMOCTOSITEIbHOM paboTe U MPaKTUUYECKUM 3aHSATHUSM 10 Kypey «Mexa-
HU3MbI OPTaHUYECKUX U T€TEPOLIMKINYECKUX PEAKIIMI ISl CTYJEHTOB HAPABJICHUS MO/
rotoBku 04.04.01 «Xumus» / FOro-3am. roc. yH-T ; coct. JI. M. MupoHoBuY. - DJIEKTPOH.
tekcToBbie AaH. (497 Kb). - Kypck : FO3T'Y, 2020. - 15 c. - 3armn. ¢ Tutyn. 3kpaHa. - b. 11. -
TeKCT : 3JIIEKTPOHHBIN.

3. AKTyanbHBIE POOJIEMBI COBPEMEHHOW XUMUU : METOIMUECKHE YKa3aHUS K BbI-
MTOJTHEHUIO UHANBUYATBHBIX U CAMOCTOSITEJIBHBIX pa0OT JJIsl CTY/ICHTOB HaIlpaBICHUI
04.04.01 — Xumus / FOro-3am. roc. ya-T ; cocT. C. JI. [loxknnaepa. - DIEeKTPOH. TEKCTOBBIC
naH. (265 Kb). - Kypck : FO3T'Y, 2020. - 19 c. - 3arn. ¢ Tuty:n. akpana. - b. 11. - Tekcer :
DJIEKTPOHHBIN.

8.4 Jlpyrue y4ye0HO-MeTOAMYECKHE MATEPHUAIbI
JIOCTYTI K KHUTaM abOHEMEHTa, CTaThsIM nepuoanyeckoi nedatu (JKypHan opranu-

yeckoi xumud, JKypHan o01el xumun), 6a3e nanubix TpynoB yuensix FO3I'Y (U3Bectus
HO3TY).

O Ilepeuennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn «UH-
TepHeT», He00XOAUMBIX /IJIsl 0CBOCHU S JUCHUIIINHbI

1. MaTepHeT TpeHa)xxephl o XuMuu (i-exam.ru)

2. Hayunas snekrponnast 6ubnuoreka eLIBRARY.RU (elibrary.ru)

3. ®enepanbhblii moptan «Poccuiickoe oopazoBanuey: http://www.edu.ru/
4. Xumuueckue caitel: http://www.xumuk.ru/, http://www.alximik.ru/,
http://www.chemistry.ru/, http://anchem.ru/,
http://www.rusanalytchem.org/, http://window.edu.ru/resource/664/50664/

10 MeToanyeckne yKa3zanus 1Jisi 00y4alOMMXCs M0 0CBOCHH IO UCHHILIHHBI

OCHOBHBIMU BHJIaMU ayJUTOPHON PabOTHI CTYJEHTA MPU U3YYCHUU AUCITUTUTMHBI
«PeareHThl B OpraHUYECKON M HEOPTaHUYECKON XUMHUW» SBIISTFOTCS JICKITUHA ¥ TPAKTUIECKUC
3aasaTHsA. CTy/ICHT HE UMEET MpaBa MPOITYCKATh 3aHATHS 0€3 YBAKUTEIHHBIX IPHUHH.

CTymeHTbl, TPOCIYIIaB JICKITUHU TI0 TeMAaTHKE, 00s13aHbI CAMOCTOSITEIHLHO C HCTIOIb-
30BaHHEM OCHOBHOW W JIOMOJIHUTEIHHOUN JTUTEPATYPHI, HHPOPMAIIMOHHO-TEIICKOMMYHHKA-
MMOHHOU ceTn MHTEepHET yriayOaeHHO U3YyYuTh JaHHYIO0 TeMy. /(s yriyOneHHoro usyde-
HUS MaTepuasa MpernoiaBaTelb BbIIAST 3a1aHUsI TI0 TEME U BOITPOCHI [Tl U3YYCHHUS (M3 aHBI
METOJIMYCCKUE YKA3aHMS I CAaMOCTOSTEIIBHOW padOTHI, B KOTOPHIX MPUBEICHBI TECTOBBIC
3aganus). CTyAeHT 00s13aH CaMOCTOSITETbHO OTBETUTh Ha TECTOBBIE 3a/IaHUA.

KauecTBo y4eOHO pabOTHI CTYyIEHTOB IPETIOaBaTENh OILICHUBAET MO pe3yIbTaTaM
TECTUPOBaHUSI, COOECETOBAHUS.
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13 OcobdennocTn pean3anu JUCHUILJINHBI I/ HHBAJIH/I0B ! JIUI C OrPAHHY€CH-
HBIMH BO3MOKHOCTSAMH 310POBbA

[Tpu oOy4deHuH MLl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 30POBbS YUUTBIBAKOTCS UX
WHIUBUTyaJIbHBIC TIcuXodu3nyeckue ocobeHHocTu. OO0yueHne WHBAIUIOB OCYIIECTBIIS-
€TCsl TaKK€ B COOTBETCTBHM C MHAMBHIYAJIbHON NMpOrpaMMol peadMiIuTaluy MHBAIUIA
(TIpu HATMYKHM).

Jna uy ¢ napywenuem ciyxa BO3MOKHO IIPeIOCTaBlIeHHnE yueOHOM HHpOpMaIK B
BU3YaJIbHON (popMe (KpaTKHUil KOHCIEKT JIEKIHM; TEeKCThI 3alaHUii, HalleYaTaHHbIE yBEIH-
YEHHBIM MIPU(TOM), HA ayJTUTOPHBIX 3aHATUSIX TOMYCKAETCs MPUCYTCTBUE ACCUCTEHTA, a
TaK K€ CypJIONEPEeBOIYMKOB U TUPIOCYpIONEPEBOTUMKOB. TeKyIMil KOHTPOJIb yclieBae-
MOCTH OCYILECTBIISIETCA B TUCbMEHHON opMe: 00ydaronIniics MMCbMEHHO OTBEYAET Ha BO-
MPOCHI, MMCHbMEHHO BBITIOJIHIET MpakTUuueckue 3ananus. Jlokman (pedepar) Takke MOKET
OBITH IIPE/ICTABIIEH B MUCbMEHHOM (hOpMeE, ITPU 3TOM TPeOOBAHUS K COACPKAHUIO OCTAIOTCS
TEMHU K€, a TpeOOBaHUS K KayeCTBY M3JI0KEHUS MaTepHuaa (MOHATHOCTh, KAYeCTBO PEUH,
B3aUMOJICMCTBHE C ayAUTOPHEH U T. [1.) 3aMEHSIOTCS HAa COOTBETCTBYIOIINME TpeOOBaHUS,
OpeabsABIseMble K MUCbMEHHBIM paboTam (KauecTBO O(pOpMIIEHUS! TEKCTA U CIIMCKA JIUTe-
paTypbl, [PaMOTHOCTh, HAJTMYUE WIUTIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.). [I[pomexyTouHas
aTTeCTaIus JUIsl JIUI] C HApYIICHUSIMU CITyXa MPOBOJIUTCS B MUCbMEHHOM (hopme, TIpu 3TOM
UCIOJIB3YIOTCS 001Me KpuTepun oneHuBaHus. [lpu Heo6X0AUMOCTH BpeMs OATOTOBKU K
OTBETY MOXET OBbITh YBEJIHUYEHO.

na nuy ¢ napywenuem spenus AONMYCKAETCS ayAHaIbHOE Npe1oCcTaBIeHUue HHPOp-
MalliMd, a TakXK€ HCIOJIb30BAaHUE HA AayJUTOPHBIX 3aHATHUSX  3BYKO3AIMCHIBAIOLIUX
YCTPOUCTB (TUKTO(POHOB U T.1.). JlomyckaeTcs MpUCyTCTBUE HA 3aHITUSX acCUCTEHTa (TI0-
MOIIIHMKA), OKa3bIBAIOIIET0 OOYYAOIMIMMCS HEOOXOAUMYI0 TEXHHUYECKYI0 MOMOIIb. Teky-
U KOHTPOJTh YCTIEBAEMOCTH OCYIIECTBIISIETCS B yCTHOU (hopme. [Ipu mpoBeaeHnn mpome-
KYTOYHOM aTTECTAlUu JIJISl JIML C HAPYIIEHUEM 3PEHUS TECTUPOBAHHE MOXKET OBITh 3aMe-
HEHO Ha YCTHOE coOece0BaHUE MO BOIIPOCAM.

s nuy ¢ ocpaHuyeHHbIMU B8O03MONCHOCMAMU 300DPO08bS, UMEIOWUX HAPYUEHUs
ONOPHO-08U2AMENbHO20 annapama, Ha ayJUTOPHBIX 3aHATHUSX, a TAKXKE MPU MPOBEICHUU
IpOLEyp TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIMU MOTYT OBITh
IIPEeIOCTaBIEHbl HEOOXOIUMBbIE TEXHUYECKUE CPEICTBA (MIEPCOHANTBHBINA KOMIBIOTED, HOYT-
OyK WJIM JPYTOM rajKeT); JOMyCKaeTcsl MPUCYTCTBUE aCCUCTEHTA (aCCUCTEHTOB), OKa3bIBa-
IOIIEro 00yJarmMUMCsT HE0OX0IUMYI0 TEXHHUECKYIO TIOMOIIb (3aHATh pabodee MecTo, me-
PEABUTaThCS MO ayIUTOPUH, TPOUUTATD 3aaHKe, 0QOPMUTH OTBET, OOIIATHCS C MPENoaa-
BaTeJIEM).
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[IpenonaBarenb yke Ha MEPBBIX 3aHATUSAX OOBICHSET CTyAEHTaM, Kakue (Hopmbl
0oOy4eHHs CleIyeT UCIOJIb30BaTh MPH CAMOCTOATEIBHOM W3YYEHUW AUCLUIUIMHBL: KOH-
CHEKTUPOBaHUE YYEOHOH JMTEpaTyphl U JEKIUI, COCTABICHUE CIIOBAapel MOHITUNA U Tep-
MHHOB U T. II.

B mporuecce 00ydyeHus npenogaBaTeNId UCHOIB3YIOT aKTUBHBIE (hOPMBI pabOTHI CO
CTyCHTaMHU: YTEHUE JIEKLIUU, IIPUBJIEUCHHUE CTYJAEHTOB K TBOPYECKOMY IIPOLIECCY HA JIEK-
[USAX, TPOMEXKYTOUHBIM KOHTPOJIb IMYyTEM OTPaOOTKH CTYJEHTaMH MPOIMYIIEHHBIX JIEKIIUH,
ydacTue B IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYIbTALMSIX (coOecenoBanum). T GOpMbI
CIOCOOCTBYIOT BBIPAOOTKE Y CTYJCHTOB YMEHHUs pabOTaTh C YUEOHUKOM U JIUTEPATYPOH.
N3yuyenue nuTepatypbl COCTaBISET 3HAYUTEINBHYIO YaCTh CAMOCTOSATEIbHON pabOThI CTY-
JeHTa. 9TO OOJBIION TPy, TPEOYIOUMNA YCUIIUNA U KelaHusl cTyleHTa. B camoM Hauase
pabOThI HAJ KHUTOM BaKHO OIMpPEAENIUTD LIeJb U HalpaBlieHue 3Toil paboTsl. [Ipountannoe
CleAyeT 3aKpenuTh B naMaTh. OQHUM M3 MPUEMOB 3aKPEINVIEHUE OCBOCHHOIO Marepuala
ABJISIETCS] KOHCIIEKTUPOBaHUE, 0€3 KOTOPOr0 HEMBICTUMA CEPhE3Has paboTa HaJl TUTEPATy-
poil. CucreMaTnyeckoe KOHCIIEKTUPOBAHHUE IOMOIaeT HAYYUTHCS IMPABUIIBHO, KPaTKO U
YETKO M3J1araTb CBOMMH CJIOBAMM IIPOYMTAHHBIA MaTEpUal.

CamocTosTenbHYI0 padoTy clielyeT HauWHATh C NMEePBbIX 3aHATUH. OT 3aHATHUSA K 3a-
HATHUIO HY>KHO PETYJISIPHO POYUTHIBATH KOHCIIEKT JIEKLIUN, 3HAKOMUTBHCSA C COOTBETCTBYIO-
IIUMH pa3jiejamMy yueOHHUKa, YUTATh U KOHCIIEKTUPOBATh JINTEPATYPY M0 KaXKIOW TeMe JTuc-
uruinHbl. CaMocTosTeNbHAsE padoTa AA€T CTyA€HTaM BO3MOKHOCTh PABHOMEPHO pacipe-
JEUTh HAarpy3Ky, CIOCOOCTBYET OoJiee ITyOOKOMY U KaueCTBEHHOMY YCBOEHHUIO Y4€OHOTO
Marepuala

OcCHOBHAas LEJb CAaMOCTOATENBbHON pabOThl CTYI€HTA NMPU U3YYEHUHU JUCLIUILIMHBI
3aKpENUTh TEOPETUUECKHUE 3HAHMSI, TOJIyYEHHBIE B IIPOLIECCE JIEKIMOHHBIX 3aHATUN U c(op-
MHPOBATh HABBIKM CAMOCTOATEJIBHOTO aHAJIM3a IPUMEHEHUS PEareHTOB B OPTaHUYECKON U
HEOPraHM4E€CKOW XUMUHU.

11 MMepeyeHb MH(OPMANUOHHBIX TEXHOJIOTHI, HCIIOJIL3YeMBbIX NMPH OCYIIECTB-
JICHMH 00pa30BaTeJIbHOI0 MPOoLecca Mo AUCHHUIUINHE, BKIKYas epedyeHb MPOrpaMmm-
HOTr0 o0ecredyeHUsI U HHPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM (MMPH HEOOXOAUMOCTH)

Libreoffice oneparmonnas cucrtema Windows
AntuBupyc Kacriepckoro (umu ESETNOD)

120nncanue MmaTepuaJbHO-TeXHUYeCKOH 0a3bl, He00X0AMMOii /151 oCcyllecTBIIe-
HHS 00pa30BaTEJbHOIO MPOLECcca M0 AUCHUIIHHE

AyauTopus 1uisl IPOBEAEHUS 3aHIATHI JIEKIIMOHHOTO U CEMUHAPHOr0 THUIA, TPYII-
IIOBBIX U MHAUBUYAJIbHbBIX KOHCYJIBTAIIUM, TEKYLLEr0, KOHTPOJIS, IPOMEKYTOUHOM aTTe-
ctatmu. Jlocka, CTOJIBI U CTYJbsl 00y4aroUIXcs, CTOJ, CTYJI IPernoaaBaTels.

MynsTumMenuaneHtp: Hoytoyk ASUS X50VL PMD T2330/14"/1024Mb/ 160Gb/
cymka/mpoektop inFocus IN24+. TlepeHocHOM 3kpaH.
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14 JIucT nonoTHeHUit 1 H3MEHEHUH, BHECEHHBIX B Pa004yI0 NporpaMmmy

JTUCHHUIIJIMHDBI
Howmepa cTpanu OcHoBanue s
Homep R Beero 1
U3MCHCHUS U ITIOAIIHNCH
U3MEHE- u3Me- 3aMe- | aHHYJIHpO-| po- | €Tpa- | /[lara
JHLA, TPOBOJMBILIETO U3MeE-
HUA HEHHBIX | HEHHBIX | BaHHBIX | gpx | HHUIl

HCHHUA
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