AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
B1.B.07 «BbicokoMoJIeKy/IsIpPHbIE COeTUHEHUS»

Hanpagsaenne noarorosku 04.03.01 «Xumust (ypoBeHb 0aKajnaBpuaTa)»

HensiMu u3y4eHUst AMCUUNINHBI «BbICOKOMOJIEKYIAPHBIE COEMHEHU SABIAIOTCS:
- (¢opMHpOBaHHE y CTYISHTOB IMPEICTAaBICHHS 00 OCOOCHHOCTSX CTPOCHUS, (QHU3MUECKUX H
XAMHUYECKHUX CBOMCTB BEICOKOMOIEKYIIpHBIX coeauHeHmi (BMC);
- M3y4YUTH OCHOBBI HayKd O MOJHMMeEpax M ee BaKHEWIIne MPaKTUYeCKHe MPUIJIOKEHHUS: CBOICTBa
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHH, OTIIMYHBIE OT CBOWCTB HU3KOMOJIEKYJISIPHBIX BEIECTB, METOABI CHHTE3a
U XUMHYECKOH MOIU(UKAIMK MOJIMMEPOB, OCOOCHHOCTH arperatHbiX, ()a3oBbIX M (PU3NYECKUX CBOMCTB

TIOJINMEPOB.

Mecto qucuuninnsl B crpykrype OIIOII BO 6akanaBpuara
JucturuimHa «BbICOKOMOJIEKYISIPHBIE COEMHEHMSI» OTHOCUTCS K 4acTd, (OPMHUPYEMOW YYacTHUKaMHU
00pa3zoBaTeNbHBIX OTHOILIEHUH OCHOBHOM Mpo(hecCHOHaIbHOM 00pa30oBaTesIbHOM MporpaMMbl OakaiaBpuara 1o
HanpasieHuto noarotosku 04.03.01. «Xumus (ypoBeHb 6akamaBpuaTa)y; H3ydaeTcs B 7-OM CeMecTpe.

Pe3y.]Il>TaTbl OCBOCHHUSA TUCHUITIJIUHBI «BbICOKOMOJIeKyJIﬂprle COCIMHCHHU S

Ko u HaMMeHOBaHHe KOMIIETeHIMi | Nupuxaropsl | Jeckpunropsl
Yuusepcaiabhble komnerenunu (YK)

YK-2 Cnocoden ompenensitb kpyr | YK-2.1. Onpenenser kpyr 3HaTh:

3a1a4 B PpaMKaxX NOCTABJEHHOIl | 331a4 B paMKax IIOCTaBIIECH- - TpeOOBaHUS U IPUHIIHITBI

HeJd W BbIOMPATh ONTHMAJbHBIE | HOW LENU, ONPEAEHSIET CBI3U LieIeTIoNIaraHus;

cnoco0bl MX pelIeHHusi, UCXOAs M3 | MEXKIy HUMH. - IPUHINIBI 1 METOBI TIaHH-

JAefCTBYIOLIUX TPABOBBIX HOPM, pOBaHUS;

HMEIOIIUXCSl PecypcoB M OrpPaHHU-
YeHHU .

YK-2.2. [IpennaraeT criocoOb!
peUICHUA NMTOCTABJICHHBIX
3a/1a4 U OXKUIAEMBbIE PE3yJib-
TAThI; OLIEHUBAET IIPEIIOKEH-
HBIE CIIOCOOBI C TOUKH 3PESHHS
COOTBETCTBHS LIEJIH IIPOCKTA;

- METO/Ibl OPTraHM3allM1 U YIPaB-
JICHUS B 00JIACTH XUMUH,
npUMEHsIeMbIe Ha QenepalbHOM U
PETMOHAIEHOM YPOBHSIX;

Ymersn:

- (hopMyIIUpOBAThH NEpeUeHb B3au-

YK-2.3. [Inanupyet peanusza-
LU0 3aJ1a4 B 30HE CBOCH
OTBETCTBEHHOCTHU C yYETOM
UMEIOIINXCS PECYPCOB U
OTpaHUYEHUH, IENUCTBYIOLIUX
HPaBOBBIX HOPM;

MOCBSI3aHHBIX 3aJa4,00ecreynBa-
FOIIMX JOCTH)KEHHE IIOCTABIICH-
HOM 11enu;

- OTIPENENIATh OKHUIACMBIE
pe3yIbTaTH PEICHUS 33134,

- pa3pabartbIBaTh pa3TUIHBIC

YK-2.4. BeIoaHsAET 3a1a44 B
30HE CBOEH OTBETCTBEHHOCTH
B COOTBETCTBHH C 3aILIAHUPO-
BaHHBIMHU Pe3yJIbTaTaMH U
TOYKAaMH KOHTPOJIS, IPH
HEO0XOIUMOCTH KOPPEKTUPY-
€T CrocoOBI PeNIeHNUs 33134,

BU/JIbI IJIAHOB 110 peaJIu3aluu
mporpaMM B 00J1aCTH XUMHH;

- IPOBOJUTH AHAJIU3 IUIAHOB C
[0-3ULIMHA [TPABOBBIX HOPM,
HMEIOLIUXCS PECYPCOB U Orpa-
HUYCHUH;

- IPOBOJUTH OLEHKY PECYPCHOIO

YK-2.5.1Ipencrasnser
Ppe3yJbTaThl IPOEKTa, IpeJyIa-
raeT BO3MOXKHOCTH UX HCIO-
JIB30BAHMS W/HIIH COBEPIICH-
CTBOBAHHUS.

00eCTIeYeHHS Pa3TUIHBIX
MEpONPHUSATHIA XUMUIECKOTO
xapakTepa (Hay4HO-TIPaKTHUSCKUE
KOH(pEepEHIINY, HAyYHbIC CEMUHA-
PBI, TUCIIYTHI);

- OPUEHTHUPOBATHCS B 3aKOHOA-
TENHCTBE U NMPABOBOM JIUTEPATYPE,
MIPUHUAMATD PELICHUS U COBEP-
IaTh AEUCTBUS B COOTBETCTBUH C
3aKOHOM.

Baagern:

- METOJJMKOW ¥ METOJJAMH TUIAHH-
POBaHUS ¥ MPOBEACHUS HAYYHOTO
HCCIICOBAHUS TI0 OMPECIICHHIO
3¢ (GEKTUBHOCTH JESATEIBHOCTH
B 00J1aCTH XUMHH.




IIpodeccuonanbubie komnerenuun (IK)

IK-5 Cnoco6en npuodperaTs HO-
BbI€ 3HAHUS C HCTI0JIL30BAHNEM COB-
PeMeHHBIX HAYYHbIX MeTO/I0B U
BJIa/ieHHe HMHU Ha YPOBHE, HE00XO-
AUMOM JIJ151 pelleHusI 3a/1a4, HMelo-
HIUX eCTeCTBeHHOHAY4YHOe cojiep-
JKaHMe W BOBHUKAIOUIUX NPH BbI-
MOJIHEHMH NMPo¢ecCHOHATBHBIX
pyHkumii.

IIK-5.1. 3naer ocHOBEHI (yH-
JaMEHTaJIbHBIX Pa3aeioB Ma-
TEMAaTHKH, QU3UKH, XMMUH,
HayK 0 3emiie 1 OHOJIOTHH,
HE00XOIUMBIE B IPpoeccro-
HaJIBLHOU NeSITEeIIBHOCTH, BO3-
MOJKHOCTH U OOJIACTH TIpUMe-
HEHUS METO/I0B IKCIIEPUMEH-
TaJIbHBIX MCCIIEIOBAaHUN B
¢usuxke.

IIK-5.2.YMeer UCIOIB30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JTUCIHUTUIAH IS
00BSICHEHUS SKCIICPUMCHTAIb-
HBIX PE3yJbTaTOB; IPUMEHSThH
METObI MATEMATUIECKOTO
aHaM3a ¥ MOJICIIUPOBAHUS,
OCHOBHBIX 3aKOHOB (hU3UKH JIJIsI
peteHust 3aaa4 npogeccro-
HaJILHOM J€ATEIbHOCTH,

TIK-5.3.Bnageer MeTonamu
TEOPETUICCKOTO U IKCIICPUMECH-
TaJLHOI'O UCCICIOBAHUS; Ha-
BBIKAMH [TPUMEHECHHUST OCHOB-
HBIX 3aKOHOB €CTCCTBEHHOHAYY-
HBIX TUCIMIUIMH B podeccHo-
HaJILHOM JEATEIHHOCTH.

3HaTh: OCHOBHEIE METOJBI HC-
ClIeZIoBaHMS B 00IaCTH OpraHu-
YeCKOH XUMUH.

YMeTb: TIPOBOAWTH CHHTE3 H
aHAJIN3 XUMHYECKUX COETUHEHMI
C HMCIIOJIb30BAHHEM METOIOB
MaTEMaTHYECKOTO aHAJIN3a U
MOJETUPOBAHUS, OCHOBHBIX
3aKOHOB (DU3HKH JJISI PEIICHUS
3a/1a4 IpoeCCUOHANBHOM Jesi-
TENBLHOCTH.

Baaners: HaBbIKaMU IJIAHUPO-
BaHUs SKCIICPUMEHTA, 00pabOTKH
Y MHTEPIIPETAIH YKCIICPUMCH-
TAJIBHBIX TAHHBIX MPU PEIICHUN
3aa9 XUMUIECKOH 1 (pr3udec-
KOH HaIlpaBJICHHOCTH.

CTpyKTYpa H colep:kaHHe JUCUHILIHHbI

4.1. CTpyKTypa IMCUMIIIMHbI

Bun yueoHoii paboThl Bcero yacon 7 cemecTp

OO0mast TPyZO0EeMKOCTh TUCIIHILTHHBL 144 144
AyIHMTOPHEIE 3aHATHS 82 82
Jlexuun 34 34
JlabopaTopHbIe 3aHATHS 48 48
CamocTrosTenbpHast paboTa CTYJISHTOB 35 35
Konrpons 27 27

4.2. Coaep:xanue JMCUUIIMHBI
1. OCHOBHbBIE MOHATUS U ONPEHENICHUS: TOJIUMEP, OJUroOMep, MaKpOMOJIEKyja, MOHOMEPHOE

3BEHO, CTENECHb MOJIMMEPHU3aNNH, KOHTypHAs JJIMHA LM, MOJEKYJISIPHBIE MacChl U MOJIEKYJISIPHO-MaCCOBEIE
pacnpenenenus (MMP). Baxseimie CBOWCTBA TOJMMEPHBIX BEMIECTB, OOYCIOBJICHHbIE OOJBIIUMU
pa3Mepamu, HEeHbIM CTPOCHHEM, THOKOCTRI0 MakpoMouekyil. Kiaccudukanus monuMepoB B 3aBUCUMOCTH OT
MIPOUCXOXKACHUS, XUMHYECKOTO COCTaBa W CTPOCHHS OCHOBHOM IIeNMH, B 3aBHCHMOCTH OT TOIIOJOTHH
Makpomoiniekyn. Jlpyrume knaccudukanuonnsle npusHakd. OcobenHoctn BMC, wux orimume ot
HU3KOMOJEKYISIPHBIX COEIUHEHUI.

2. Knaccupukanys OCHOBHBIX METOJOB MOJNYYEHHs TOJUMEPOB. Kiaccuduranus UenHbIX
MOJMMEpH3allMOHHbIX npoueccoB. [loHATHE o0 NenHBIX peakuusaX. MeXaHu3Mbl peakIuM LEeHnHON
MoJUMEepH3aluy. DIEeMEHTapHbBIE aKTHI MpoLecca LenHoi nonuMepuzanuu. CKOpoCcTb U DHEPrusl OTAEIbHBIX
JJIEMEHTapHBIX aKTOB. PeaknnoHHas ClIoCOOHOCTH MOHOMEPOB U PaINKaJIOB.

3. PagukanpHass monmMepu3anus. MeTonsl MHHLIMUPOBAHUSA (TepMHUUecKas, (OTOXUMHIUYECKAs,
paauanroHHasl, dIEKTpoXuMHuUIeckas). Poct u oOpbIB 1ienn. Peaknus nepenaun memnu.
4. Vonmas monMMEpH3aUMs: BUAbl HOHHOW  MOJMMEPU3ALUM, KATAIU3aTOPhl  MOHHOM

noiumepusauny. Karuonnas nommmepusanms. Kartanmzatopel. OOpa3zoBaHMe aKTHBHOIO ILIEHTPa, POCT M
oOpbiB nernu. Peaknum nepenaun nenu. AHHOHHAs MoJIMMepH3anus. THIBI Karann3aTopoB. MexaHH3M
9JIEMEHTAPHBIX peakUuii 00pa3oBaHMs AaKTUBHOTO IIGHTpA, pocTa, OOpbIBa LENW MpPH aHUOHHOM
HnoJUMepH3aluy. AHHOHHO-KOOPAUHAILIMOHHAS MOIMMEpHU3aLusl.

5. TlousTue 0 crepeoperyispHbix nojuMepax. CUHTE3 ONTHYECKH AKTHBHBIX CTEPEOPETYISPHBIX




noaumepoB. [lonuMepunsanys Ha TeTEpPOreHHBIX cTepeocrennpuueckux Kartaiauzaropax. Comnoiaumepusanusi.
PannkansHas comonmmmepusanus. Katnonnas conmonmmepusanus. MexaHn3M M OCHOBHBIE 3aKOHOMEPHOCTH
mporecca cononuMepmzanuu. [IpuButeie u  OmokcomoimMepsl. CrmocoObl  MPOBEACHUS IPOIECCOB
COTIOIMMEPHU3ANNH.

6. Crynenvarast monuMepu3zanus [lomnkonnencanns. OCHOBHBIE Pa3IMUusl MOJTUMEPU3AIHOHHBIX
U TOJUMKOHACHCALIMOHHBIX TPOIECcCOB. THUNBI peakuuil MNOJIMKOHJAEHCAlMu. MexaHu3M pPaBHOBECHOM
NOJMKOHeHcanu.. CIIocoObl IPOBEACHUS.

7. Tlonumepusamusi HUKIAYECKAX MOHOMepOB. TepMomvHamuka mporecca. BrnusHue ycimoBuit
NIPOBEJICHUS PEaKLIMK Ha PABHOBECHE «IUKJI - TOJIMMEP»: MEXaHU3M, KHHETHKA, 0COOCHHOCTH MOJIMMEpU3aIuU
LUKJINYECKHIX MOHOMEPOB.

6. Kondurypanmus MakpoMONeKynsl H KOH(HIypanuoHHas wu3oMepusi. CTepeoM3oMepHs U
CTEpEOpeTyISIPHBIE MaKpOMOJIEKYJIbl. V30TakTHYeCKHe W CHHOMOTAKTUYECKHE MONMMEPHL. bimwkHMHA u
JATBHIH KOH(PHUTYPAHOHHBIA MOPSIIOK.

9 KoudopmannoHHas u30MepHs W KOH(POPMAIMs MaKpOMOJEKyJbl. |'MOKOCTP MaKpOMOIEKYIBL,
¢dakrTopsl, Binustommue Ha Hee. CBOOOOHO-COWIICHEHHAs IEMb KaK WACATH3MPOBAaHHAs MOJAETh THOKOI
MakpoMoJieKynbel. CpenHue pasMepbl MakKpOMOJIEKYJbl C Y4eTOM MOCTOSHCTBA BAJICHTHBIX YIJIOB.
DHepreTudyeckre Oapbephl BHYTpEHHEro BpamieHus. CBsi3b THOKOCTH MaKpOMOJCKYJI C HUX XUMHUYECKUM
CTPOCHHEM.

10. dazoBble W arperaTHbIe COCTOSIHHUS MOJMMEPOB. AMOp¢HbIe nonuMmepsl. Tpu Gpu3nvecKux
cocTostHUsL aMOp(dHBIX oarMepoB. COBpEMEHHbIE NPEICTABICHHS O 3aCTEKIIOBAHHOM COCTOSIHUH TTOJIMMEPOB.
OCOOEHHOCTH MOJMMEPHBIX CTEKOJI. XapakTep TEIUIOBOTO JABW)KEHHS B IOJIMMEpax HIKE TEMIIepaTyphl
CTEKJIOBaHMS. MeXaHH3M IpOIiecca CTEKJIOBAaHHA. BBICOKOAIACTHYECKOE COCTOSHHE IOJIMMEpPOB. XapakTep
TEIUIOBOTO JIBM)KEHHWS MAKpPOMOJIEKYN BBIIIE TEMIIEpaTyphl CTEKIOBaHWS. PellakCallMOHHBIM XapakTep
repexo/ia 13 BBICOKORJIACTHYECKOTO COCTOSIHUS B 3aCTCKJIOBAHHOE. DHEPTHs aKTUBAIMH Iponecca. PakTopsl,
BIMSIIOIINE Ha TEMIIEPATYypy CTEKIOBAHMS.

11. Bs3koTeKydee COCTOSHHE IOJMMEPOB. MeXaHW3M BS3KOrO TeUeHHs. Peonorus pacriiaBoB
TIOJIMMEPOB. Amnanus TCPMOMEXAaHUYCCKUX KPHUBLIX. 3aBUCUMOCTD TEMIIEpaTypbl BA3KOI'O0 TCUCHHUA OT
MOJIEKYJIIPHOM Macchl. AHOMaNuUs BSI3KOro TedeHus. PopMoBaHUE U3JIENUI U3 TTOJIMMEPOB B PEKUME BSI3KOTO
TCUCHUS.

12. Kpucrasuimueckue nonumepsl. OTIMUKE KPUCTAUINYECKOTO COCTOSIHUSI HU3KOMOJIEKYJISIPHBIX U
BbBICOKOMOJICKYJIIPHBIX BEIIECTB. CreneHnp KPUCTAJTIIIUMIHOCTH. YCJ'IOBI/ISI, HeO6XOI[I/IMI)Ie JUIA KpUCTAJUIN3alun
nosumepoB. TepmonuHamuka kpuctammuzanni. Crnennduka Gha3oBbIX IEPEX010B MEPBOTO POJia Y TOJUMEPOB.
@akTopbl, BIUSIONUE HA TEMIIEPATypy IUIaBICHHUS.

KuHernka kpucramimsanuy NoJuMEepoB. BiusHue TemmepaTypbl Ha Hpolecc Kpuctammsanud. M3orepmbl
pacTsDKEHMS W MOJICKYJISPHBIM MEXaHHM3M «XOJIOJHOTO TEYEHHsS» KPUCTALIMYECKUX MOJIMMEPOB U
MIOJIMMEPHBIX CTEKOJI IIPU PACTSHKEHHH.

13.2KuikokprcTa/uIndeckoe COCTOsIHUE MoarMepoB. OOpa3oBaHNe KUIKOKPUCTAUTNIECKUX CHCTEM Y
KECTKOIETHBIX TosmMepoB. DazoBble paBHOBecus. [IpakTndeckoe 3HAUEHHE >KMIKOKPHCTAJUIMYECKOTO
COCTOSIHUSA ([ OTYYEHUS BOJIOKOH, WHAWKATOPHBIX CHCTEM H Jp.).

14. HaamonexymnsipHasi opraHu3aiusi aMopQHBIX MOJIUMEPOB U €€ BIUSHHE Ha CBOWCTBA MOJUMEPHBIX
tesi. HanmonekynsipHas CTPYKTypa KPHCTaJUIMUECKHX MoirMepoB. COBpPEMEHHbIE METOJbl HCCIEIOBaHHS
CTPYKTYPBI IIOJIUMEPOB.

15./lepopmaninoHHbie CBOWCTBA aMOP(HBIX HONUMEPOB. YIpyrue aehopMaliy 3acTeKJIOBAHHBIX
MIOJIMMEPOB. BBIHYKJEHHAsl 2JIaCTUYHOCTD, €€ Mpeaeit. MeXaHH3M BBIHYKIECHHO-3JIaCTHIECKUX JAehOopMaryi.
TepmopnHaMuKa W MOJISKYJSIDHBIM ~ MEXaHM3M  BBICOKOdJacTHYeckod  aedopmaruu.  [IpuHmmn
TEMIIEpaTypHOBPEMEHHON CyNepIIo3nLny. PeakcaliioHHbIe CIIEKTPHI.

16./leopmarust KpUCTAIIMYECKUX MOJIUMEPOB. AHAIN3 JIe()OPMAIIMOHHBIX KPUBBIX 3aCTEKJIOBaHHBIX
1 KPUCTAJUIMYECKUX MOJMMEPOB.

17IlpouHocTHble cBoiicTBa mnonuMepoB. OCHOBHBIE MOHATUS U onpefencHusa. JloNroBe4HOCTb
0JINMEPOB. MexaHu3M paspylLIeHHs IOJIMMEPHBIX MaTepuaoB. BiMsHue HaIMOJIEKYJSPHBIX CTPYKTYp Ha
MEXaHUYECKHE CBOMCTBA MOJIMMEPOB.

18.Makpomosiekynsl B pactBopax. Habyxanue mosmmepoB. DakTopsl, ONpenensione Ha0yxaHue.
Kunetnka m TepmommHaMuka HaOyxaHus. PacTBOpMMOCTH MOMUMEpOB. TepMOAMHAMHYECKHH KpPUTEpUit
pactBopuMocTi. Da3oBble IUArpaMMBl TOJMMEP - PACTBOPUTENh. BiHsSHHME pa3TUUHBIX (PAKTOPOB Ha
TEPMOJMHAMUKY PaCTBOPEHUS NOIUMEPOB. Kputuueckue TemrnepaTypsl paCTBOPEHMS.

19.TepMoarHaMuuecKoe MOBEIEHHE MaKpOMOJIEKYJI B PACTBOPAX U MX OCOOCHHOCTH 110 CPaBHEHHMIO C
MIOBEICHUEM MOJIEKYJI HHU3KOMOJIEKYJSIpHBIX BemecTB. Pa3z0aBieHHble pacTBOpbl nonmumepoB. CoBpeMeHHbIE
TEOPUM PACTBOPOB HONUMEPOB. Peosormueckue CBOWCTBa pa30aBIEHHBIX PACTBOPOB  IMOJMMEPOB.
XapakrepucTHiecKasl BI3KOCTb. BiMsHHe MpHUpOABI pacTBOPHUTEIIS, MOJIEKYJISIPHOH Macchl, TeMIepaTypsl Ha
XapaKTEePUCTUYECKYIO BS3KOCTh. KOHIIEHTpHUpPOBAaHHBIE PacTBOPHI MOJIMMEPOB. 3HAUYCHHE W3YUYCHUS BSI3KOCTH
KOHLICHTPUPOBAHHBIX PACTBOPOB MOJMMEPOB [UISI TEXHOJOTMH XHMHYECKMX BOJOKOH. COBMECTUMOCTH
noiumepoB. OmpeseneHne B3anMHON PaCTBOPHMOCTH HOIMMEPOB.

20.XuMHYECKHE PEaKIUH, He NMPUBOIIINE K M3MEHEHUIO CTENEHH MOJIMMEPU3aIMU MAKPOMOJIEKYJI.




OcoOeHHOCTH PEaKIMOHHOW CIOCOOHOCTH (PYHKIMOHAIBHBIX IPYNI MakpoMmosekys. IlonnmepaHanornunsie
IpeBpalleHus .  BausHME  MakpOMOJIEKYJISIPHOTO  CTPOCHMS ~ IONMMEpa  Ha  3aKOHOMEPHOCTH
MOJIMMEPAHATIOTUYHBIX IIPEBpAIICHHH. Pa3nuduHble THUOBI MONMMEPAHAJIOTHYHBIX MpPEBpAIlCHUH (peaKknuu
3aMEIICHUs], NPUCOCOUMHEHHS, OTILICIUICHHS, W30MEPHH B TOJMMEpHOHW 1enu). [Ipumepsl HCIONB30BaHUS
MIOJIMMEPAHATIOTUYHBIX PEBPAICHNH IS TTOTyIEHHUS] HOBBIX ITOJIMMEPOB

21.BuytpuMonekyisipable peakuuu. Ilomunuknuzanuss B IMOJUMEPHBIX LeNsAX. JlecTHUYHblE U
MOJTYJICCTHUYHBIE TIOJMMEPbI, METOABl WX TONYYEeHHS M OCOOEHHOCTH CBOWCTB. TepMoIpeBpaiieHHe Hu
KapOOHM3alusl TOJMMEPOB. MeXMaKpoOMOJICKYIApHbIe peakuuu. B3anMmopelcTBHe TMONUMEPOB  C
oAU YHKINOHAJIBHBIMU COSIMHEHUSMHU. Peakiuu CTpyKTypHpOBaHHS IOJMMEpOB. lI3MeHEHHe CBOWCTB
MIOJIMMEPOB B pe3yJIbTaTe CTPYKTYpooOpa3oBaHusl.

22 Jlectpykuusi monuMepoB. XHUMHYecKas AeCTpYKuus (TMAPOJM3, aJKOTOJM3,  alua0JIu3,
OKHCIHTENbHAsT  AECTpyKuus). JlecTpyKuus IOJUMEpOB B  pe3ylbTarte (U3MYECKUX  BO3ACHCTBUIA
(MexaHu4eckasi, POTOXMMHUYECKAs, PaJNAlMOHHO-XUMUYECKasl, TepMUIecKas). MexaHu3M M 3aKOHOMEPHOCTH
TepMUUECKON necTpyKuuu. [enomumepusanus. TepMOOKHCIUTENbHAS NECTPYKLMS MOJUMEpOB. [IpuHIMIEBI
CTaOMJIN3aINN.

23.Mcnonp30BaHNE XHMHYECKHX pEaKIUH MAaKpOMOJEKYJI [UIi XHMHYECKOTO M CTPYKTYpHO-
XMMHYECKOTO MOJU(UIIMPOBAHNS TTOJUMEPHBIX MaTepUaloB U n3aenuii. HamorHeHHbIE TOTMMEpHI.

24. ®usnueckas moaudukamnusa. CriocoOs! IpoBeaeHus (pU3MIecKOl 1 XUMUIEeCKOH Moan(UKaIum.
[Tnactnduxanus, >nacTudUKAIK, ICTHPOBAHIE - MEXaHU3M H CBSI3b CO CBOHCTBAMH.

5. | O6pa3oBare/ibHbIE TEXHOJOTHH

[Tpu monroToBKe CHENUAINCTOB-XUMHUKOB UCTIONIB3YIOTCS CIIEAYIOINE OCHOBHBIE (DOPMBI TPOBECHUS
y4eOHBIX 3aHATHI:

- UHTEPaKTHBHBIE JICKIIUH;

- JIGKIUH Npecc-KOH(pEPEHIIUH;

- TPEHHHTU M CEMUHAPBI [IPO Pa3BUTHIO NPO(ECCHOHANBHBIX HABBIKOB,;

- TPYNIOBBIC, HAay4YHbIC TUCKYCCHH, AeOATHI

6. | Ucmoab3yembie pecypcsl HHPOPMALHOHHO-TeTeKOMMYHUKAUOHHOM ceTn «Internet; nngopmannonnsie
TEeXHOJIOTHH, IPOrPaMMHBbIe CPeICTBA U HH(POPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

HNndopmauuonHoe obecneyeHue
0a3bl JaHHBIX, HH(POPMALHOHHO-CIPABOYHbIE U MOUCKOBbIE CHCTEMbBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextpoHHas Oubinorexa
http://elibrary.ru/default.asp Poccuiickas HarmoHanbHast 0HOIHOTEKA
http://primo.nlr.ru http://nbmgu.ru Dxextpornas GubaroTexka Poccuiickoit rocyapcTBeHHOI
O6ubmuorexu

7. | ®opMBbI TEKYIEr0 KOHTPOJIs

TECTOBEIN KOHTPOJIb, KOHTPOJbHBIC pa60TLI, KOJIJIOKBUYMBI

8. | ®opMa MPOMeKYTOYHOT0 KOHTPOJIs

OK3aMCH

Pa3pa6oTyMK: K.X.H., TOHeHT Kadeapsl XumMun Axktanuena A.T.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

