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I. IIEJIM M 3AJTAYM TUCHMILIAHBI (MOIYJIS):

IHenau: 3HAKOMCTBO CTYJICHTOB C MOSIBUBIIMMHUCS B MOCIIETHEE BpEeMsi HOBBIMHU CIIOCOOaMuU
YCKOPEHHUs XMMHUYECKUX peaklHMil — Karaiau3aTopamMu Mex(pa3zHOTo IepeHoca, HCIOJIb30BaHUIO
MaKPOIHUKJINYECKUX JINTAHIOB, MUIISIUIIPHOMY ¥ ()€PMEHTATUBHOMY KaTallu3y, MEXaHOXUMHUYECKUM
BO3/ICHCTBUSAM, BIUSHUIO YIbTPA3BYKa U MUKPOBOJHOBOI'O U3ITyUY€HUsl. DT COBPEMEHHbBIE CIIOCOObI
YCKOpPEHUSI PEaKIUi MO3BOJSIOT HE TOJBKO YMEHBIIUTH BPEMs MPOIECCa, HO U TOBBICUTH €ro
CEJIEKTUBHOCTb.

3agauu: B pe3ysibTare U3yuyeHUs JAHHOM IUCHUIUIMHBI MATUCTPAHTHI JOJHKHBI YCBOUTH, YTO
TPAAUIIMOHHO TOBBIIICHUE CKOPOCTU PEAKIUU MOKET JOCTUraThCA HE TOJBKO IOBBIIICHUEM
KOHIIEHTPAllUU PEarcHTOB, IMOBBIIIEHUEM TEeMIIepaTypbl WM AaBiieHus. Poib cpedbl, BIusHUE
bakTopoB (PU3NUECKONW MPUPOJLI MPAKTHUYECKH HE OCBEHIAIOTCS B Kypcax OpPraHWYECKOW WIN
buznyeckoit xumuu. Mexay TeM B IOCIeAHEe BpeMsl MPOU3OLUIA KpPYIHBIE MPOPHIBBI B
TEOPETUYECKOM MPEJCTABICHUH O POJH CPE/bl, B3aUMOICHCTBUAX HA MOBEPXHOCTH pasaena ¢as,
BIUSHUN (AKTOpOB (pU3MUECKON MPHUPOABI Ha XOJ XMMHUYECKUX NpeBpamieHuid. [losromy nms
MOJITOTOBKA COBPEMEHHOI'O CIICIUATNCTa — XMMHKA COBEPIICHHO HEOOXOJIUMO JIaTh MarucTpam
OCHOBHBIE MOHATHS B 3TOM 00J1aCTH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII:

2.1, Jucummnmaa «HeTpaauumoHHBIE METOIBI AKTHBAIMM B OPraHUYECKON XHMHUNY
OTHOCUTCSI K (DaKyJIbTaTUBHBIM JAUCLUIUIMHAM I10 BBIOOPY BapHaTHUBHON 4acTH Y4eOHOro IjaHa
noaroroBku mMaructpos (PT.01).

2.2. Insg u3y4yeHus AUCUUILUIMHBI HEOOXOIUMBI KOMIIETEHIINH, C(OOPMUPOBAHHbBIE B PE3YJIb-
taTe o0yueHus Ha 1-4 kypcax O6akanaBpuaTa ¥ 1-M Kypce MarucTpaTypbl XHMHUYECKOTO (pakyipTeTa.

2.3. Ilony4eHHble 3HaHU HEOOXOUMBI ITPH BBIIOJHEHUN HAY4YHO-HUCCIIE0BATENILCKOM U BbI-
MyCKHOW KBTM(DUKAIIMOHHOU PabOTHI.

I1l. TPEBOBAHMSI K PE3YJIBbTATAM OCBOEHMS JTUCIIUITJIMHBI
[Iporiecc ocBoeHUS AUCHUITIMHBI HAMpaBlieH Ha (pOpMHUpOBaHIE KOMITIETEHIIUHN (3JIEMEHTOB
creayronmx komrereHnuii) B cootserctBun ¢ ®I'OC BO u OIT BO no ganHOMY HaIpaBieHHIO
noarotoBku (cnenuansHoctr) 04.04.01.
IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUEHHUS M0 TUCHHILIMHE (MOIYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHUS] KOMIIETEeHIIUH

HNuaukatopsl
Komnerenuus . Pe3yabTaThl 00yuenust
KOMIeTeHIuii
OIIK-1. CiocoOeH BHIMOIHATH WK onk-1.1. [IpoBo- | 3HaeT: coBpeMeHHBIE METOIBI 00PabOTKH pe3yIbTa-
KOMIUIEKCHBIE SKCTIEPUMEHTAIb- | JIUT SKCHEPHMEH- TOB
HBIE U PaCUETHO-TEOPETUYECKNE | TalbHbIEC HCCIEA0Ba- | YMeeT: IPUMEHSTh 3HaHHs 0a30BBIX pa3ieinoB MaTe-
HCCIIeJOBAaHMS B M30paHHOW 00- | HUS IO 33/1aHHOM MaTHKU U QU3UKH TIpH 00paboTKe pe3yIbTaTOB XH-
JIACTH XUMHUH WIH CMEKHBIX TeMe B BEIOpaHHOU MHYECKUX OTIBITOB.
HayK C HCIIOJIb30BaHUEM COBpe- | 00JIacTH XUMHH. Brnaneet: MaTeMaTH4eCKUMHU METOIaMH 00pabOTKH
MEHHBIX IPUOOPOB, MPOrpaMM- pe3yNbTaToOB SKCIEPUMEHTA
HOro obecrnedeHus u 6a3 JaH-
HBIX TPO(ECCHOHATEHOTO
Ha3HAYEHMUS.

IV. COAEP)KAHHUE U CTPYKTYPA JUCHUIIJINHBI

TpyoeMKOCTh TUCHMIUIMHBI cocTaBisieT 1 3aueTHas enununa, 36 yacos,
dopMa MPOMEKYTOUHON aTTECTALUU: 3a4ET

4.1 CopepxxaHue NTUCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM, ¢ YKa3aHHeM BH/0B
Y4eOHBIX 3aHATHH M OTBEICHHOI0 HA HUX KOJINYECTBA AKaJeMHYECCKHX YaCOB



5 Butel yueOGHO# paboThl, BKIIOYas ca-
kS MOCTOSITENIBHYIO paboTy 00ydaro-
% IUXCA U TPYAOEMKOCTh
5] (B yacax)
o
- E[ g KonTakTHas paboTa mpermno- DOpMbI TEKYIIEro KoH-
=) 8 2 & | maBatens ¢ 00y4arOIIUMUCS .
Ne o ? = E | A § TPOJIA yCIIEBAEMOCTH,
. /;1 Paszen IUCUUIIINHBL/ TEMBI 2 ° g g 2w Z z dopma MPOMEKy TOUHOH
3 g § § E E :ﬁ qE g aTTeCTaluH
o £ = R =z g g (no cemecmpam)
g g 29 s 3 5 &
S| 2| g: | 2% ¢
a 3 E g
= o} &
1 | Beenenue 3 2 YCTHBIN OITPOC
2 | Mexdasnblii kaTanms 3 4 YCTHBIM OIPOC
MaxkpouuKJIn4ecKue Ju- N
3 l“aH,I[I;I 3 2 2 YCTHBIH OIPOC
4 | MuueisipHblid KaTaiu3 3 2 2 YCTHBIH OIpocC
ConoxuMH4ecKas aKTHBa- N
5 s 3 4 2 YCTHBIH OTIPOC
MexaHoxuMu4decKas ak- N
6 3 2 2 YCTHBIH OTIPOC
THUBaIuA
MuUKpOBOJIHOBASI aKTUBA- N
7 st p 3 2 2 YCTHBIM OIPOC
HpOMe)KYTOLIHaH arTecra- o
3 3a4€CT
U
Hroro uacon 36 18 8 10
4.2. I11aH BHeQAyIUTOPHOIi cCaMOCTOSITeIbHON PaGoThl 00y4aIOLIUXCS MO TUCIUTIITHHE
CamocTosiTeNnbHas padoTa 00yJarOIIuXCs YuebHO-MeTOMUYe-
3a- CKO€ ODecIieucHMe
Ce- Hasganue pasnena, . Tparsl | OLEHOYHOE |CaMOCTOATENBHOH pa-
Buj camocrositensHO# | CpoKH BBITION-
MECTp TEeMBbI AGOTLI HeHIL Bpe- CpeACTBO OOTBI
p MEHH
(gac.)
BBeneunue Pabora ¢ TToaroroBka k |1-3 0OCHOBHOTO
JTUTEPaTypoii, YCTHOMY CIIACKA JINTEPATyPhI
3 MATEDHATOM cobecer., ul-9
p o IOoATOTOBKA JOIIOJTHUTCIIBHOT O
JICKIINHA oTyeTa CIIHMCKA JINTEPATYPHI
Mex¢aznblii kata- (Pabota ¢ nurepa- Hoaroroska k |1-2 ocHoBHOrO
3 Typoii, MaTepua- YCTHOMY CIIACKA JINTEPATypPhI
3 oM JTCKIIHiA cobece., u 1-9 nononHUTENB-
1 MOJIrOTOBKA  |HOTO CITUCKA JIUTEpa-
oTyera TYpbI
PaoOora ¢ JauTepa- IToaroroBka k |1 - 2 OCHOBHOTO
MaKpOLHKIHYECKHE TypOii, MaTepHa- YCTHOMY CO- |CIIUCKA JIUTEPATyPhI
3 - 1-18 Henens 2 Oecel., moaro- v 1- 9 1omoaHUTEIDL-
JMTaHIbI 1 TOBKAa OTYETa |HOTO CITUCKA JIUTEpa-
TYpbI
Pabota c nutepa- [oxroroBka k |1-2 0ocHOBHOTO
MHueIApHbI TypOii, MaTepHa- YCTHOMY CO- |CIIHCKA JIUTEPATyPhl
3 JTOM JEKLIH 2 |6ecen., moaro-|u 1-9
kaTaTd3 TOBKAa OTYETA |JIOMOJHUTEIHLHOTO
CIIHCKA JIMTEPATYPHI
Padora ¢ IuTepa- IToaroroBka k |1- 2 0CHOBHOTO
CoHOXUMUUECKass  |Typoil, MaTepua- YCTHOMY CO-  |CIIEICKA JIUTEPATYPHI
3 AKTHBALIIS o — 2 |6ecen., moaro-|u 1-9

TOBKa OTUCTA

JOTOTHUTEIBHOTO
CIIMCKA JINTEPATyphI




CamocrosiTenpHasi paboTa 00yJaromuxcs Y4eOHO-MeToande-
3a- CKoe oOecricucHue
Ce- Hazganwue paznena, . tparel | OLEHOYHOE |CaMOCTOATENBHOH pa-
Bun camocrositenbHoi | CPOKHU BBITOI-
MecTp TEMBI Bpe- CpPENCTBO 60THI
paboTsl HEHUs
MEHHU
(uac.)
Pabora c TuTepa- IToaroroBka k |1- 2 OCHOBHOTO
MexaHoXHMHEYCCKasi|TYPOH, MaTepHa- YCTHOMY CO- |CIIHCKA JIUTEPATyPhl
3 oM JICK LU 2 |6ecen., moxaro-|u 1-9
aKThHBalns 1 TOBKa OTYETA |IOMOJHUTEIHHOTO
CIIHMCKA JIUTEPATyPhbI
Padora ¢ JuTepa- IToaroroBka k |1- 2 0CHOBHOTO
MHKpPOBOMHOBAS TypOii, MaTepua- YCTHOMY CO- |CIIUCKA JINTEPATyPhl
3 oM JICK LU 2 |6ecen., moxaro-|u 1-9
aKTHBAIAA 1 TOBKa OTYETA |IOMOIHUTEIHHOTO
CIIHMCKA JIUTEPATyPhbI
BCET'O 10
OO01m1as TpyJ0€MKOCTh CAaMOCTOATEILHON PabOTHI 1O 10
JTUCIUIUTNHE (Jac)
Brogxer BpeMeHH caMOCTOATEIbHOM padoThl, peay-
CMOTpPEeHHbIH Y4eOHbIM IJIAHOM /ISl AAHHOM JMCIHU- 10
IJIMHBI (4ac)

4.3. Conep:xanue pa3/iejioB U TeM TUCUUNINHBI

TpymoeMKoCTb auc-
IIUIUTHHEI (3.€.)

1

HaumeHnoBanue oc-
HOBHBIX pa3/JeJIoB
(Momyneit)

BBEJIEHME. ®akTops! BAUAIOMIKE HA CKOPOCTh XUMUYECKOW PEaKIUHU.
ITpupona n KOHLEHTPLUSA peareHToB, TEMIIEpaTypa, JaBICHHUE, IPUMECH,
¢dopMa cocyna, MHTEHCUBHOCTh CBETa, Cpejla, KaTtanusarop. BiusHue
pacTBOPUTEII HA CKOPOCTb peakluu. THUIIbI CONnbBaTalIMOHHBIX
B3aumozeiicTeuil. Kiaccugukanus pacTBOpUTeNs O TUITY B3aUMOJICHCTBUS
C PACTBOPEHHBIM BEIIECTBOM.

MEXK®A3HBIA KATAJIN3. Mexdazusiii katamus (MPK).
Karanuzaropst M®K. Tumnsl rerepodazHbix cucteM, B KOTOPBIX
npossisiercss MOK. Karaimsatopst MOK. [IpruunHbl yCKOPEHHS peakuil C
nomouisto MOK. Biusaue annona B consix ammonus Ha M®K. Ycenosus
nposenenus MOK.

M®K B opranndyeckoMm cuHTe3e. Peakuuu HykJIeo(UIBHOTO 3aMEIICHUs C
y4acTHeM HEOpPraHM4YeCKUX aHMOHOB. Peakiinu HyKJ1€eoQHIbHOTO 3aMeIIeHUs
C yyacTHeM opranndeckux annoHoB. O6pazoBanue cBsizu C-O, C-S, C-N, C-
C. Ilpumenenne M@K B peakuusax HYKICOPHILHOTO TPUCOCAHMHEHUS.
Ob6pa3zoBanue nurajgokapoeHoB. Mexda3zHoe OKUCICHNE aJIKEHOB U aJIKHHOB.
MO®K B peaknusax BoccraHoBieHUs. IlepcnektuBsl ncnonszoanns MOK B
IIPOMBILIIEHHOCTH TOHKOI'O OPraHUYECKOr0 CUHTE3a.
MAKPOLUUK/IMYECKHUE JIMI'AH/BI. Kpayn-coenunenus. OTKpbITHE,
CTpPOEHHUE, HOMEHKJIATyPa, METObI cuHTE3a. CBOICTBA KpayH-COECUHEHMS.
KpayH-coennHeHusi B opraHn4eckoM cuHTe3e. Peakuinu Hyki1eo(puibHOro
3aMelleHus], N-aJIKWINpOBaHUE, OKUCIICHUE, BOCCTAHOBIICHUE,
ANMMUHUpPOBaHUE. J[pyrue TUIbl MaKpOUUKINYECKUX JIUTaHaoB. A3a-, THa,
docha-kpayHbl, IMMOOMIN30BAaHHBIE KpayH-3(HUPBL, KpayH-3(UPHI C
AIIEKTPOXUMHUYECKUM NEePEKITIOYeHHEM, (DOTOOTKIMKAIOUINECS KPAYyHHBI.
Cdepsl npumeHeHUs KpayH-cOeTUHEHUI. PackphIToleHbIe aHATIOTH KpayH-
s¢upos. [onurtunenrnukonu. Kpunranasl, chepanbl.
MI/II_IEJIJIHPHHﬁ KATAJIU3. Tumsl mOBEepXHOCTHO-aKTUBHBIX BEIIIECTB
(ITAB), kpuTHueckas KOHIEHTpauus Muuemioodpasosanus. CrpoeHue




muuemn. Ilpupoga munemnsipuoro karanuza (MK). Bnusaue munemn Ha
paBHOBecHbIE peakiuu. MK B MOHOMOJEKYJISPHBIX M OUMOJEKYISPHBIX

peaKIusX.

®EPMEHTATUBHbBIA KATAJIU3. TaBHble NPHYMHBI YCKOPEHHS
(hepMEeHTaTUBHBIX peakuuit — copOmus Ha MOBEPXHOCTH,
oMU YHKINOHATLHBIH Xapakrtep B3aMMOJICICTBYS, U3MEHEHHUe

XapaKTePUCTHUK CPEJIbI B 001aCTH AKTHBHOTO IIEHTPA. TUITBI ()epPMEHTATUBHBIX
peakuuii. buokatanus B XuMuu.

COHOXUMUMNUYECKASA AKTHUBAILMSA.Tunel 3ByKOBBIX KOJ€OaHUH.
Momsbiii  ynbTpa3Byk (Y3). DakTopbl, BIMUSAIOIMIAEC HAa KaBUTAIHUIO.
VYapTpa3zBykoBoe o0opynoBanue. Bauubl, Y3-30HABI NOTPYKHOIO THIIA,
peaKkTopsl  CBUCTKOBOro  Tuma.  JlocToMHCTBA M HEJOCTATKH,
KpyIHOrabapuTHOE COHOXMMUYECKoe 000opynoBanue. MeTo sl 0OHapyKEeHUs
KaBuTanuu. Xumuuyeckue dpdextsl mpu KaButanuu. CoHOXUMHUYECKas
aKTHBAIUA XUMHYEeCKuX peakuuil. CoHoxumusi pacTBOpoB. CHUHTETHUECKOE
npuMeHeHne Y3 B AByx(a3HbIX cucTeMmax. Peakuuu mnpucOeIUHEHUS,
3aMeleHusi, 00pa3oBaHMs U PeaKIMil aHHOHOB. Y3 B METAJNTIOOPTaHUYECKOM
xumun. Mcnonp3oBanue Y3 B katanusze, Y3 B XUMHUHM IOJIUMEPOB. Y3 B
XUMHYECKOW TEXHOJIOTHH.

MEXAHOXUMHNYECKASA AKTUBALMSIL. MexaHoaKTHBAIHi,
MEXaHOJECTPYKIUSI M MEXAaHOKpPEKMHI.  TeXHHYecKue  CpelcTBa
MEXaHOAKTUBaLMKU. Tumel peakuuid ¢ MexaHoakTuBauueul. ITpousBoacTBo
BOJIOPO/Ia, MEXAHOKPEKUHT Yrisi. MexaHOaKTHUBalUs B HEOPraHUYECKOM
cuHTe3e. MexaHoXuMus MNOoJuMepoB. BiusHue aecTpykKuMM Ha CBONCTBA
MoJIMMEPOB. MeXxaHOXMMUUYECKHUI CUHTE3 U MOAU(PHUKALINS TTOTUMEPOB
MHUKPOBOJIHOBASA AKTUBAILIUSA. MukpoBOIHOBAsI aKTUBALIHS
XUMHUYECKUX peakuuii. Tumsl o0opyaoBanus. OpraHU4ecKHii CUHTE3 C
UCTIOJIb30BaHUEM (DOKYCHPOBAHHOTO M3Ty4YeHHUs. TexHuKa "cyxux'" peakiuii.
Peaknuu ¢ ucnosib30BaHUEM KHCIIOTHBIX U OCHOBHBIX MOJJIOXKEK. Peakiuu
Mex(}a3HOTO TIEpeHoca B cucteMax TBepaas dasza-kunkoctb. Cyxue
peakiuu 6e3 MOoJI0KEK U KaTaau3aropa.

DOopMEBI TEKYIIETo
KOHTPOJISI
®dopma mpoMeKyToU-
HOH aTTecTaluu

YcTHBIT onpoc

3a4ET

4.3.1. Ilepeyenb NMpaKTH4YeCKHX U JAOOPATOPHBIX padoT

He npenycMoTpeHo y4eOHBIM MIIaHOM

4.3.2. [lepeyeHnb TeM (BONPOCOB), BBIHOCHMBIX HA CAMOCTOATEIBLHOE H3Yy4YEeHHE CAMOCTO-
ATeJ1bHOH PadoThI CTYAEHTOB

rJ[\/Ii Tema 3amanne (igﬁﬁgfe}flﬁil MK

1 | Beneuune CaMoCTOITENLHOE OIIK-1 OIlK-1.1
2 | Mexda3Hblii KaTtaamn3 HA3YYEHHUE TEOPETH-

3 | MakpouMKJINYeCKUe JIUTaH bl YECKOI'0 MaTepu-

4 | MunennsipHblil KaTajuius3 aja, MOAr0TOBKA K

5 CoHOXUMHYECKAS aKTUBAIH OonpocaM 1 TeCTaM

6 | MexaHoXUMHUYECKas aKTHBAIUS

7 MuUKpOBOJITHOBAs AKTHUBAIUS




4.4. MeTonnueckne yKa3aHHusl 0 OPraHU3ALUHM CAMOCTOSATEJIbHOI Pa0OThI CTYACHTOB

CamocrosrenbHas paboTa CTyI€HTOB BceX (POPM U BUJOB O0YUCHHUS SBJISAETCS OJHUM U3 0051~
3aTeJIbHBIX BUIOB 00pa30BaTENbHOM AEATENBHOCTH, oOecleynBaroleil peanus3anno TpeOoBaHUN
@DenepanbHbIX TOCYAAPCTBEHHBIX CTAHAAPTOB BBICHIETO MpoQeccHoHanbHOro obpazoBanusa. Co-
[JIACHO TPeOOBaHUSM HOPMATHBHBIX TOKYMEHTOB CaMOCTOSTENIbHAs paboTa CTYIEHTOB SIBISETCA
00s13aTeIbHBIM KOMITIOHEHTOM 00pa30BaTEIbHOTO MPOLIECCa, TAK KaK OHA 00eCTIeYnBaeT 3aKpeIICHNE
IOJy4aeMbIX Ha JIEKIIMOHHBIX 3aHATHIX 3HAHUH IyTeM IIPHUOOPETEHUSI HABBIKOB OCMBICIIEHUS U pac-
MIMPEHUS UX COJCPKAHMUS, HABBIKOB PEIICHHS aKTyaJIbHBIX MTPOOIeM (POpMUPOBAHUS OOLIEKYIbTYP-
HBIX U IPO(ECCUOHATIBHBIX KOMIIETEHIUI, HayYHO-UCCIIe10BaTEIbCKON AEATENbHOCTH, IOATOTOBKU
K CeMHHapaM, 1TabopaTOpHBIM paboTaM, cjaue 3a4eToB U 9k3aMeHOB. CaMocTosITenbHAs paboTa CTy-
JICHTOB IPEJCTABISAET COOONH COBOKYITHOCTh ayIUTOPHBIX M BHEAYJAUTOPHBIX 3aHATUH U padot. Ca-
MOCTOATENNbHAsE paboTa B paMKax 00pa3oBaTeILHOIO POIIEcca B By3€ pEIIaeT CIEAYIONIHNe 3a1auu:

— 3aKpEIUICHUE U PaCUIMPEHUE 3HaHUM, YMEHUH, IIOJIYy4YEHHBIX CTYACHTaMU BO BpEMs ayu-
TOPHBIX M BHEAYJTUTOPHBIX 3aHATHH, MMpEeBpaIleHHe UX B CTEPEOTHIIBI YMCTBEHHON M (pu3HuecKoi
JESTEIIBHOCTH;

— NpUOOPETEHNE JONOJHUTENIBHBIX 3HAHUN U HABBIKOB 110 TUCHUIUIMHAM y4e0OHOrO IJ1aHa;

— (popMupoBaHue 1 pa3BUTHE 3HAHUN U HABBIKOB, CBI3aHHBIX C HAYUHO-HUCCIIE0BATENILCKOM
JESITEIIbHOCTBIO;

— pa3BUTHE OPUEHTALMM M YCTAHOBKM HAa KaUECTBEHHOE OCBOEHHE 00pa3oBaTeIbHOM Hpo-
IpaMMBbl;

— pa3BUTHE HABBIKOB CAMOOPIaHU3ALINH;

— (opMHpOBaHUE CAMOCTOSATEIIEHOCTH MBIIIUICHUS, CIOCOOHOCTH K CAMOPA3BUTHIO, CAMOCO-
BEPILECHCTBOBAHUIO U CAMOPEAIN3ALINN;

— BBIpa0OTKa HABBIKOB A(P(PEKTUBHON CaMOCTOSTEIHHON MPO(EeCcCHOHANBHON TeopeTnde-
CKOM, IPaKTUYECKOI U yuyeOHO-HUCCIIe0BATEILCKOM AesTETbHOCTH.

CamocrosiTenbHasi paboTa CTy/IE€HTOB, CBSI3aHHAs C IIOATOTOBKOM I10 3aKPEIUIEHUIO TEOPETU-
YEeCKOIro MaTepuasia B BUJE€ KOHTPOJBbHBIX Pa0bOT, TECTOB, YCTHBIX OIPOCOB IPOBOJUTCS BO BHEA-
YAUTOPHOE BPEMS.

B yuebHOM mporiecce MpeaycMOTPEHO MIUPOKOE UCIOIb30BAHNE aKTUBHBIX U MHTEPAKTUB-
HBIX ()OpM MPOBEACHUS 3aHATUN (CEMHUHApPOB B JUATIOTOBOM PEXHUME, TUCKYCCUM, KOMITbIOTEPHBIX
CUMYJISILIMN, pa300pa KOHKPETHBIX CUTYAIHi{, TPYNIOBBIX AMCKYCCHI) B COUETAHUU C KOHKPETHOM
Hay4YHO-UCCIIEI0BATENbCKOM paboTol B o0macTu xuMun. OTHOM U3 OCHOBHBIX aKTUBHBIX (popM 00y-
YeHUs, CBA3aHHBIX C BEJJICHHEM TOT0 BUA (BUJOB) AEATEILHOCTH, K KOTOPBIM FOTOBUTCS MarMCTPAHT
(HayYHO-HMCCIIeIOBATENHCKON U HAYYHO-TIEIArOTMUECKOM ), SABJISIETCSI CEMUHApP, K paboTe KOTOPOTO
IIPUBJIEKAIOTCS BEYIIUE UCCIIEN0BATEIN U CIIEHUATNCTHI-IIPAKTHKH,

B ®BI'OY BO «UI'Y» opranuzanus caMOCTOSITENIbHON pabOThl CTYJIEHTOB pEerjaMeHTHpPY-
etcs [lonoxxeHreM o0 caMoCTOATENbHON paboTe CTYIEHTOB, MPUHATHIM YUeHbIM coBeToM UI'Y 22
utoHs 2012 r.

4.5. IIpumepHasi TeMAaTHKA KypPCOBBIX PadoT (IIPOEKTOB)
[To maHHOM TUCIIUTITMHE BHITIOJHEHUE KYPCOBBIX MTPOEKTOB (paboT) HE MPEAyCMaTPUBACTCS.

V. YUEBHO-METOJWYECKOE U HWH®OPMALIMOHHOE OBECHEYEHHUE
JTUCIHUATLITAHBI (MOY.JIST)

a) OCHOBHasl JIUTEpaTypa

1. IIpoiinakoB, Anekceil ['aBpuinoBUY. YT0JIb: OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS MEXAHO-
nectpykuust / A. T'. Ilpoiinakos, I'. A. Kanabun, O. A. IIpoiinakosa ; peu.: JI. b. Kpusaun, /1. @.
Kymnapes ; Upkytckuii roc. yH-T, Poc. yH-T [Ipyx0b1 Haponos, Poc. akazn. nayk, Cu0. ota., -1
reoxum. uM. A. II. Bunorpanosa. - Upkytck : U3n-so UTI'Y, 2013. - 191 c.

2. Kop3yn, Heiutn BeeBomogoBra.  TepMudeckue mporiecchl mepepadoTku Hedtr : yueO.
nocobue / H. B. Kop3ys, P. 3. Marapui. - M. : Yuusepcurer, 2008. - 95 ¢



0) MOMOJIHUTEIbHAS JIUTEepaTypa

1. N.B. bepe3un, K. Maptunek, A.K. Amumupcknii Ycenexu xumun. 1973, T.42, Beim. 10.
1729

2. J.-L. Luche, Sonochemical activation in organic synthesis C.r.Acad. Sci., Paris. Part 1,2
T.323. 1996

3. C.C. IOdut. Mexanuzm mexdasznoro katanusa. M., Hayka, 1984

4. 3. llemios, 3.JlemnoB. Mexdaznbrii katanms. M., Mup, 1987

5. M. Xupaoka. KpayH-coenunenus. M., Mup. 1986

6. JLLA. flnoBckas, C.C. FOdur. Opranndeckuii cuHTe3 B 1ByX(da3HbIx cuctemax. M. Hayka,
1985

\l

. XuMmus ¥ yJabTpa3Byk, M. Mup, 1990
. 7.H.K. Bapam6oiiM, MexanoXumusi BBICOKOMOJIEKYJIAPHBIX coeanHeHui, M. Xumus, 1971
9. K. Cumonecky, K. Omnpen, MexaHOXHUMHSI BBICOKOMOJICKYJISIPHBIX COeAMHEHUH, M.
Mup,1970
B) IPOrpaMMHOe oOecriedeHue
1. http://www.polymer-tech.ru/ref/delstviem_fizi2eskih.html
2. http://lwww.ultrasonicteo.ru/about.html
3. http://www.utinlab.ru/item21.html

oo

B cootBerctBuu ¢ 1. 4.3.4. DI'OC BO, obyyaromumMcs B TeUeHHUE BCETO MEPHOa 00yUCHHS
obecrieueH HEOTpaHWYEHHBIN H0CTYyM (yAAJIEHHBIN JOCTYI) K 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTE-
MaM:

1. OtkpeiTas 35eKTpoHHAs 06a3a pecypcoB M MCCIENOBaHUN «YHHBEpCUTETCKasi HH(opMa-
uuonHas cucrema POCCHUS»  [Onextponsslid  pecypc] : cailt. — Pexum  J1o-
cryna: http://uisrussia.msu.ru GeccpodHbIit

2. T'ocynapctBenHas uHdopMmarroHHas cucrema «HannoHanbHas 3JIeKTpoHHas OUOIHO-
Teka» [DIeKTpoHHBIN pecypc] : calT. — Pexxum moctyna: http://H36.pd. 6eccpounsbrii

3. Hayunas snextponnas 6ubnnoreka «ELIBRARY.RUy [DnexkTpoHHBIH pecypc] : callT. —
Pexxum nocryma: http://elibrary.ru/defaultx.asp. - Kontpakt Ne 148 ot 23.12.2020 r. AkT oOT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. 3BC «M3narensctBo JIanby. KonTpakt Ne 100 ot 13.11.2020 1. Akt Ne 671 ot 14.11.2020
r.; Cpok geiictBus mo 13.11.2021 r. goctym: www.e.lanbook.com

5. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neicTBus
no 13.11.2021 r. moctym: www.e.lanbook.com

6. DOBC DU3 «bubmmorex». ['ocynapctBennsii koHTpakT Ne 019 ot 22.02.2011 r. OOO
«bubnmnotex». JInnenznonHoe cornamenue k ['ocynapctBeHHoMy KoHTpakTy Ne 019 ot 22.02.2011.
Anpec nocryna: https://isu.bibliotech.ru/ Cpok neiictBust: 6eccpouHbIii.

7. OBC «Pykont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpox
neicteus o 13.11.2021r. moctyn: http://rucont.ru/

8. DBC «Aiibykc.py/ibooks.ru» Koutpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. noctyna: http://ibooks.ru

9. 00O «3nexrponnoe uznarenbetBo Opaitt». Kontpakt Ne 60 ot 23.09.2020r. AKT mpu-
ema-tieperaun Ne 3263 ot 18.10.2020; Cpoxk aeticteus o 17.10. 2021 r. goctym: https://urait.ru/ JTu-
1eH3uOoHHBIH KOHTpakT Ne 04-E-0258 ot 20.09.2021r. Axt mpuema-nepemnauun Ne 5684 ot
18.10.2021; Cpox aevicteus mo 17.10. 2022 r. goctyn: https://urait.ru/

10. OO0 «MBHUC», koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok nei-
crBusi ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

11. OO0 «M I «I'pebennnkoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020 r.
Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://grebennikon.ru

IX. MaTepuajibHO-TeXHMYecKoe oOecnedeHre TUCIUIIUHBI:
MynbTUMEIUIHBIN annapar, KOMIBIOTEPBI.
Kypc Teoperndeckuii, HCIIOJIB30BAHNE PEAKTUBOB U JP. MATEPUAIOB HE IIPEyCMOTPEHO.
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUITJINHBI

6.1. YueOHO-1a00paTOpHOE 000pPy10BaHUE:

JLiist MaTepranbHO-TEXHHYECKOTO 00SCTICUeHU S TPAKTUYCCKHUX 3aHATUN TUCIUTUTMHBI HC-
noJIb3ytoTCA JabopaTropuu Kadeapbl OPraHUYECKON XUMUM, UHCTUTYTa XUMUH, JICKIIHOHHBIE ayI1-

Topuu U GPOH]T OMOIHOTEKH.

B J1eKIMOHHOM KJ1acce yCTaHOBJIEH MYJIbTUMEIUUHBINA npoekTop. Kypc Teopernueckuid,
HCII0JIb30BaHUE PEAKTUBOB U Jp. MAaTEPUAIOB HE NMPEAYCMOTPEHO.

HaumeHoBaHue crienyagbHbIX
MOMEIIEHUH U TIOMEICHUHN
JUTSL CAMOCTOSITENIbHON paboThI

OCHAaIIEHHOCTD CITEIUAJILHBIX MIOMEIIEHHUH 1 IIOMEIIe-
HUH JUI CAMOCTOSTEIIFHON paOOTHI

[epedeHpb MUIEH3UOH-
HOTO MPOrPaMMHOTO
obOecnieuenus. PekBU3UTEI
MOJTBEPKTAFOTIETO JI0-
KyM€EHTa

CnenmanbHbIe TOMELICHUS:
VYueOHast ayquTOpHs ST IPO-
BEACHUS 3aHATHI JEKIINOH-
HOTO M CEMHHApCKOTO THIIa,
TEKYIIEro KOHTPOJIA, IPOMe-
KYTOYHOH aTTECTALNH.

AynuTtopus 000pyI0BaHa CIICIIHATH3NPOBAHHOM
y4eOHOIT MeOeIbI0, TEXHIIECKIMHU CPEeICTBAaMH 00Y-
YEHUSI, CITYKAIIIMH IS IPEJCTABICHIA HHYOPMALIH
6ounbinoii ayautopun: Hoytoyk(AserAspirev3-5516
(AMDA10-4600M 2300 Mru)) (1 mryka) ¢ Heorpa-
HUYECHHBIM JJOCTYTIOM K ceTH VIHTepHeT, C HeorpaHu-
YEHHBIM 0cTynoM K cetu MHTepHeT; [IpoexTop
Vivitek, skpan ScreenVtdiaEcot- 3200*200MW 1:1,
KOJIOHKH, HaOOpBI IEMOHCTPALIMOHHOTO 000PY/10Ba-
HUS ¥ y4eOHO-HarISIHBIX TOCOOHH, o0ecieunBaro-
e TeMaTHYECKHUE WILTIOCTPALMH, COOTBETCTBYOIIHE
paboueii mporpaMme AUCIUIUINHEL.

OC Windows:
DreamSpark Premium,
Horoop Ne 03-016-14 ot
30.10.2014

Microsoft Office:
0365ProPiusOpenStu-
dents ShrdSvr ALNG
subs VL NL | MthAc-
dmsStdnt w/Faculty
(15000 nurenH3wmit)

Kaspersky Endpoint Se-
curity UIION3HECa- CTaH-
naptaeiii Russian Edi-
tion. 1500-2499 Node 1
year Educational License
Ne 1B08170221054045-
730177

CrenpanbHble TOMEUIEHUS:
KOMIIBIOTEPHBIH Kiace (y4ueo-
Hasl ayAUTOPHsL) JJIs TPYIIIIO-
BBIX ¥ WHAUBUIYAIbHBIX KOH-
CyIbTallui, KypcOBOTO IPOCK-
THPOBaHUSA (BBIITOTHEHUS Kyp-
COBBIX padOT), OpraHU3aAIIH
CaMOCTOSATENEHON pabOTHI, B
TOM YHCJIe, HAYIHO-HCCIIeI0-
BaTEIbCKOM

Aynutopus 000py10BaHa CTICIIUATH3UPOBAHHOM
y4eOHOU MeOeNblo, TEXHUUECKUMHU CPEICTBAMU 00Y-
YeHHs: KOMITbIOTepbI (cucTeMHblit 610k AMD Athlon
64 X2 DualCore 3600+ 1900 MI't (15 mTyk), MoHu-
top LGFlatron L1742SE (14 mryk), MoHuTOp
ViewSonic VG720) ¢ BO3MOXKHOCTBIO IMTOJKITIOUCHUS K
cetn «/HTEepHET» M 0OECTIEUEHNEM JJOCTYIIA B JIEK-
TPOHHYIO MH()OPMALIMOHHO-00Pa30BaTENIBHYIO CPELY
OpTaHH3aIIH.

OC Windows:
DreamSpark Premium,
Horosop Ne 03-016-14 ot
30.10.2014

Microsoft Office:
0365ProPiusOpenStu-
dents ShrdSvr ALNG
subs VL NL I MthAc-
dmsStdnt w/Faculty
(15000 nunensmii

Kaspersky Endpoint Se-
curity s OusHeca- cTaH-
naptaeiid Russian Edi-
tion. 1500-2499 Node 1
year Educational License
Ne 1B08170221054045-
730177

6.2. IlporpaMmMHoOe oGecnieyeHue:

H Cpox
auMeHOBaHHe JaTa .
O06ocHOBaHHe IS JeicTBHS

Ne TIporpammHuoro Koua-Bo BbIIAYHU

nouas3oBanus IO npasa

NPOayKTa JIMIIEH3HH
T0Jb30BAHUSA
1. | Microsoft Office Professional Plus 12 Howmep JTunensun Microsoft 01.12.2009 | GeccpouHo
2007 Russian Academic OPEN No 46211164 T'oc.KOHTpaKT




Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® Profes- 12 Howmep JInnensun Microsoft 01.12.2009 | Geccpouno
sional 7 Russian Upgrade Academic 46211164 I'oc.KOHTpaKT
OPEN No Level Promo Ne 03-162-09 ot 01.12.2009
3. | OpenOffice 4.1.3 YcnoBust | YCioBHs HCIIOIB30BaHUS 110 VYcnoBust | GeccpouHO
IIPaBo00- | CCHUIKE: npaBooOa-
nagatens | https://www.openoffice.org/li JaTens
censes/PDL.html

6.3. TexHnuyeckue u 3JIeKTPOHHbIE CPeACTBA:

B npouecce n3ydeHus AUCHUIIIMHBI UCIIOIb3YIOTCS KaK TPaJIULMOHHbIE, TAK U HHHOBAIIMOH-
HbI€ TEXHOJIOI'MH, AKTUBHBIE U MHTEPAKTUBHBIE METOABI U (POPMBI 00yUEHUs: TEXHOJIOTUS OObICHU-
TEJIbHO-WUTIOCTPATUBHOTO OOBSICHEHHI C 3JIEMEHTaMH MTPOOJIEMHOTO H3JI0KEHUS, TEXHOJIOTHUS TIPO-
(eccnoHaIbHO-OPUEHTUPOBAHHOTO 00Yy4EHUs, JIEKIUH, O0BSICHUTEIbHO-UILTIOCTPATUBHBINA METOJI C
3JIEMEHTaMH MPOOJIEMHOTO U3JI0KEHHUS, KOHTPOJIbHBIE, pa300p KOHKPETHBIX CUTYallui, pelIeHHe

CUTYallMOHHBIX 3aJiau.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT U

HpI/I peaiu3anuu IIporpaMmabl ,Z[aHHOﬁ JAUCHUIITIMHBI UCITOJIB3YIOTCS PA3JIMYHBIC 06pa30Ba—
TCIIBHBIC TCXHOJIOTHH

1. PasnoypoBHeBoe 00yde- | Y mpemnoaBaTelis MOSBIsETCS BO3MOXKHOCTh TOMOTaTh cia-
HHE O0oMy, yJIesTh BHUMAHUE CHIIBHOMY, PEalTU3yeTcs KeJIaHue
CWJIbHBIX yYaluxcs ObicTpee U TiTy0rke MpoABUraThCsl B 00pa-
30BaHuM. CUJIbHBIC yUAIIUECs YTBEPKAAIOTCSA B CBOUX CIIOCO0-
HOCTSX, cJla0ble MOJTy4YaloT BO3MOKHOCTD UCIIBITHIBAThH Y4ueO-
HBIM YCIIEX, NOBBIIIAETCS YPOBEHb MOTUBALIMU YUYCHbBS.
2. [TpoexTHbIe MeTO/BI 00Yy-| PaboTa mo gaHHO# MEeTOAMKE AaeT BO3MOKHOCTh PAa3BUBATh
YEHUS WHUBUIyaIbHBIE TBOPUYECKUE CITIOCOOHOCTH yUaluxcs, 0oyee
OCO3HAHHO MOJXOAUTH K MPo(ecCHOHAbEHOMY U COLIUaTbHOMY
CaMOOIPEJETICHHUIO
3. Uccnenoparensckue me- | JlaeT BO3MOKHOCTh YYaIIUMCSl CAMOCTOSTEIIBHO MOMOJHATh
TOJBI B 00yUeHUHN CBOM 3HAHUS, ITyOOKO BHUKATh B U3y4aeMYyI0 MPoOsieMy U
MpEeANnoaraTh MyTH €€ PEIICHUs], YTO BaXKHO MPU GOpMHUPOBa-
HUU MUPOBO33PEHHUS. DTO BAKHO JJIA ONPENeNCHUs UHIUBULY-
JTHHOM TPAEKTOPUHU PA3BUTHSI KAXKIOTO 00YUaIOIIEerocs
4. JlekunoHHO-ceMuHap- JlaHHas cucrema 1aeT BO3MOKHOCTh CKOHLIEHTPUPOBATh MaTe-
CKO-3a4eTHas CUCTEMa puai B OJIOKU U MIPENOTHOCUTH €ro KaK €IMHOE 11eJI0€, a KOH-
TPOJIb MPOBOJUTH TIO MPEIBAPUTENHHOM MOATOTOBKE 00yYaro-
IUXCA
5. NudopmannonHo-komM- | VM3MeHeHue u HeorpaHMYEHHOE 00oTralleHue coAepKaHus 00-
MYHHKAIIMOHHBIE TEXHO- | pa30BaHMs, UCIIOJIb30BaHNE NHTETPUPOBAHHBIX KYPCOB, IOCTYI
JIOTUH B MUHTEPHET.
6. Cucrema nHHoBalMoH- | ®opmupoBaHUE MEPCOHUPUIIMPOBAHHOTO yUeTa TOCTHKEHUN
HOM OIleHKH «TopTho- o0y4aromierocss Kak HHCTPYMEHTA TeIarOTHIeCKON MOIIEPIKKU
JIAO» COIMAIIBHOTO CaMOOMPEAEIICHUS, ONPEETICHUS TPACKTOPUHU WH-
JIMBUAYAIBHOTO Pa3BUTHUS JINYHOCTH
HaumeHoBaHMe TeM 3aHATHH € HCNOJb30BAHNEM AKTHUBHBIX (GOPM 00y4eHUs :
Ne Tema 3ansoust Bu sansas ®opma / Merozpl narepaktiBHoro | Koi-Bo va-
o0yueHus COB
Mexda3Hbiif KaTanu3
1 Jloknaapl, cobeceqoBaHUE JI3 Maxpounknneckne 16
JIATaHTbI
MunessipHbli KaTalin3
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CoHoxuMHYECKast
aKTHBAIHS
MexaHoxuMHudecKas
aKTHBAIH
MukpoBonHOBas
aKTHBAIH

Htoro uacos 16

VIII. OEHOYHBIE MATEPHAJIBI IUI TEKYILHEI'O KOHTPOJISA U ITPOME-
KYTOUHOM ATTECTALIUA

8.1. OneHoOYHbBIE CPEACTBA TEKYLEr0 KOHTPOJISI

NO KOMHGTGHHI/II/I, KOM-
o But KOHTpOJIA KoHTposMpyeMble TeMbI (pa3ieinl) TIOHEHTBI KOTOPBIX
KOHTPOJIMPYIOTCSI
1. BBenenune OIIK-1
2. Me:xda3zHblii kaTanus
3. Texymui MaxkpOolMKINYECKUE JTUTaHIb]
KOHTPOJIb: »
4. - MunemnapHbIi KaTaams3
YCTHBII
5. ompoc COHOXMMUYECKAsT AaKTUBAIIHS
6. MexaHOXUMHUYECKas aKTHBALIUS
7. MUKpOBOJIHOBAs aKTUBAIMS

TeMaTuka 3aJaHUI 1JI51 CAMOCTOSITEIbHON Pad0THI

@DakTOpPBI, BIUAIOIIME HA CKOPOCTh XUMUYECKOW pEaKIVH.
BnusiHue pacTBOpHUTENS Ha CKOPOCTh PEaKLUU.
Knaccugukarus pacTBOpUTEIIS MO THITY B3aUMOICHCTBUS C PACTBOPEHHBIM BEIIECTBOM.
Mex¢aznsiii katanuz (M®K). Karanuzaropst MOK.
IIpnunHbl yckopeHus peakuuii ¢ nomoupo MOK.
Obpazosanue cs3u C-0O, C-S, C-N, C-C.
M®K B peakusx BOCCTaHOBJICHMUS.
KpayH-3(upbl ¢ 21€eKTpOXUMHUYECKUM NEPEKITI0UEHUEM,
. DOTOOTKIMKAIOLIUECS KPAYHBI.

10. Tumbl mnoOBepxHOCTHO-akTHBHBIX BemiecTB (IIAB), kpuTuueckas KOHLEHTpaIHs
MUIIEIIO00pa30BaHUSI.

11. Bausaue wMunemn1 Ha paBHOBecHble peakuuu. MK B MOHOMONEKYJSpPHBIX H
OMMOJIEKYJIIPHBIX PEAKIHIX

12. I'naBHbBIE IPUUMHBI YCKOPEHUS (EPMEHTATUBHBIX PEAKIINN

13. JlocroMHCTBAa W HEJOCTATKH, KPYIMHOTraOApUTHOE COHOXHMHYECKOE O00OpyIOBaHHE.
Metonabl 0OHapyKeHHUsI KaBUTALUN

14. Conoxummusi pacTBOPOB.

15. Cunternyeckoe npumMeHeHue Y3 B IBYX(a3HbIX CUCTEMAX.

16. Twurmsl peaknuii ¢ MEXaHOAKTHBAITHCH.

17. TexHHKa «CYXHX)» PEaKLUH.

18. Peakmuu Mexda3zHOro TMepeHoca B CHCTeMax TBepnaas (a3a-KHIKOCTh. Peakiuu 0e3
MOJJIOKEK U KaTalau3aTopa.

CoNR LN E

8.2. Ouenoynble cpeacTBa 1 NPOMEKYTOYHON aTTeCTAllUH

1. ®akTopsl BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIHH.

2. Tunbl coNbBaTAIIMOHHBIX B3aUMOJICHCTBUH.

3. Kuaccudukanus pacTBOpHUTEIS IO TUIY B3aUMOJICHCTBHS C pACTBOPEHHBIM BEIIECTBOM.
4. Karanuzaropst MOK. Tunsl rerepodasHbix cucTeM, B KOTOpBIX nposiBisercs MOK.
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©oo~No O

cepaHIbl

[Ipuunsbl yckopeHus peakuil ¢ nomouisro MOK.
Bnnsiaue annoHa B consix ammonust Ha MOK.
M®O®K B opraHMuecKkoM CHUHTE3E.
KpayH-coenHeHHs] B OpraHM4e€CKOM CHHTE3E.
Cdepsl npuMeHEeHHs KpayH-COSTHHCHU.
10 PackppITOonienHBIE aHAOTH  KpayH-3(hHpOB.

[NonusTHNEHT IMKOIH.

Kpunranpl,

11. Tpupona munemsipHoro karanuza (MK). BiusHue muient Ha paBHOBECHBIE pPEaKIIUU.
MK B MOHOMOJIEKYJISIPHBIX U OMMOJIEKYJISIPHBIX pEaKIUsX.

a. ['maBHBIEC MpUYMHBI yCKOPEHUsT (PEPMEHTATUBHBIX PEAKIIHA

12. CoHoxumuyecKass aKTUBAIUS XUMHUYECKHX pEaKIIHil.
3aMelIeHus, 00pa30BaHUs U PEaKIMii aHUOHOB.

13. V3 B MeTaysioopraHM4ecKod XUMHH, B KaTallh3e, XUMHH TMOJUMEPOB U XMUMHUYECKOI

TCXHOJIOTHH.

Peakiuu nmpucoeguHeHus,

14. Tunel peaknuii ¢ MeXaHOAKTHBaIKMeH. MeXaHOXUMHUYECKHH CHHTE3 W MOJudHKanus

HIOJINMEPOB

15. MukpoBOJIHOBas aKTHBALMsSI XHUMHUYECKUX peakuuil. Peakuuu ¢ ucnoip3oBaHueM
KHUCJIOTHBIX U OCHOBHBIX MO/I103keK. Cyxue peakiuu 0e3 MoJJI0KEK M KaTaaru3aTopa.

HporpaMMa OLCHUBAHUSA KOHTPOJIMN

YEMBIX KOMIIeTEeHIIMIi:

Haumenosa-
HHE
Tema mwn pa3/:[len T;;(;HKlgl;féﬁH_ [Tnanupyemslit pe- Tokasarens Kpurepuii 0C2
JCTIATUTAHBI - 3yJNbTaT OIICHUBAHHUSA TK® | TIA®
Bgeenenue MK ornk-1.1. 3HaTh: cOBpeMeH- | 3HaeT: coBpeMeH- | Bmanmeer mare- | YO
MesxdasHbiit IIpoBoauT 5kc- | HBIE METOBI 00pa- | HBIC METOIBI O0pa- | pHUAIOM, TIpe-
TIePUMCHTAJb- OOTKH pe3ynbTa- 0OTKH pe3yIbTa- CTaBJICHHEIM B
KaTams HbBIE UCCIIEJIOBA- | TOB TOB paszzerne.
Maxkpormkinde- | yyg o saman- VMeTh: npume- YMeeT: npume- Bonpocs! st
CKHE€ JIUTaHJIbI HOW TeMe B BbI- | HATh 3HaHUA 0a30- | HATH 3HAHUA 0a30- | YCTHOTO cobe-
MurneisipHbIi OpanHoi1 061a- BBIX Pa3elioB Ma- | BBIX Pa3JelioB Ma- | CEJOBAHMS.
KATAIN3 CTH XUMHH. TeMaTHKU U (u- TEMaTHKH U (Hu- Beinonunenue
3HKH TIpH 00pa- 3WKH TIpU 00pa- nabopaTop- 5
Conoxumue- 0OTKe pe3ynbTa- 0OTKe pe3ynbTa- HBIX paboT z
CKas aKTHBAllUA TOB XUMMUYECKUX | TOB XUMHYECKHUX ”
MexaHOXUMU- OITIBITOB. OTIBITOB.
gyecKkas aKkTHUBAa- Brnaners: matema- | Bmageer:maTema-
st TUYECKAMH METO- | THIECKUMHU METO-
M JamMu 00paboTKH Jamu 00paboTKH
MKPOBOIIHO- pe3yNbTaToOB 3KC- | PE3yJIbTaTOB JKC-
Bad aKTHBAINA TnepuMeHTa [IEpUMEHTA

VY —ycrtHBI onpoc, Kin-kommoksuyM, O-otdet 10 1aboparopHoit pabote, K- koHTponmbHas pabora

Xapakrepucruka OC pis o0ecneyeHns TeKylero KOHTPOJIsi 0 JUCHHILIHHE

KOH HMHAWKAaTOpa KOMIIETCH-

Copnepxanue 3a1a-

3HMKH IIpH 00paboTKe pe3yibTa-
TOB XUMHYECKUX OIBITOB.
Buageer:maremMatuyeckumMu Me-
TOJaMU 00pabOTKH Pe3yJIbTaTOB
JKCIIEpUMEHTa

o 2
. IInanupyemslil pesyabrart ocC sis¥/BONpOCa H T
UK onk-1.1. [IpoBoauT skc- 3HaeT: COBpEMEHHbIE METO/IbI CobecenoBanue. YcTHBIE ONPOCHI
NepUMEHTaIbHbIC UCCIIEIOBA- | 00pabOTKU pe3yIbTaTOB Jloxmaer OTt4eThl
HUS 110 33/JaHHOM TeMe B BBI- | YMeEeT: IPUMEHATh 3HaHuA 0a3o- | [IpeseHrarun
OpaHHOIT 007aCTH XUMHUH. BBIX pa3/esioB MaTeMaTHuku U pu- | KommoksBuym
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Pa3paboTunkmu:

, JI.X.H. Ipodeccop IIporinakoB A.I'.

[ / (noonucy) (3anumaemas O0IAHCHOCD) (unuyuanvl, pamunus)
;-*I’IporpaMMa COCTaBJICHA B COOTBECTCTBUU C Tpe6OBaHI/I$IMI/I ®I'OC BO n Y4€TOM PEKOMEHOA-
nuii  [TIOOIT mo wHampaBnenuto moaroroBku 04.04.01 — «Xumusi», Npoduib MOLATOTOBKU:

Hay‘-IHO-TeXHOfIOFI/I‘-IECKaFI. .
IIporpamma paccMoTpeHa Ha 3aceJaHUM Ka(eapbl TEOPETUYECKON U MPUKIIAJHOM OopraHuye-
CKOM XMMHU U MOJIMMEPU3ALUOHHBIX IPOLIECCOB

MpoTokon Ne 3 oT «06» Mas 2024 T.

Mo 3aB. Kathepoit /_;/{j/n KukHsies B.H

Hacmoswas npoepamma, ne modcem 6blms 60CHpoU3BedeHa Hu 8 Kakou ¢hopme be3 npedsa-
PUMENbHO20 NUCbMEHHO20 paspeuleHus Kagheopvl-paspadomyuxa npoepammol
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