AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
B1.0.14 «MccaenoBanne u Gu3HKO-XMMHUYECKHE CBOICTBA MOJIMMEPOB»

Hanpasaenue noaroroBku 04.05.01 «®yHaaMeHTAIbHAS U NPUKIATHAS XUMUI»

Henssmun um3yuenuss aucuumiauebl «HcciegoBanne M (GU3NKO-XMMHMYECKHe CBOHCTBAa IOJMMEPOB»

ABJAIOTCH:

— B3HAaKOMCTBO CTYAC€HTOB C OCHOBaMH HAayKh O IIOJIUMEpax U €€ BaKHCHIITIMU TIPAKTUYCCKUMHU

TIPWIOKCHUAMU,

— BOOPYXKHUTbH OyIyIINX CIIEIIHAINCTOB — XMMHUKOB IITyOOKMMH TEOPETHIECKUMH 3HAHUSIMH M IPAKTHIECKUMHU
HaBBIKAMH B JAaHHOH 00JMacTH XMMHUM M (U3MKH IOJIMMEPOB, HEOOXOANMBIMH IS MX MPOM3BOACTBEHHOH U

Haquoﬁ JACATCIbHOCTH.

Mecrto qucuuniunsl B crpykrype OIIOII BO cnenmanurera
JucnumnHa «MccnenoBanue v HU3MKO-XUMHUECKUE CBOIICTBA MOJIMMEPOBY» OTHOCHTCS K 0053aTEIbHON YacTH
OCHOBHOH MpOoQecCHOHAIbHON 00pa30BaTEIbHON MPOTrpaMMBbl CICIUATUTETA MO HAMPABICHHUIO MOATOTOBKH
04.05.01. «dynnamMeHTanbpHas ¥ MpUKIaJHas XuMusy. M3ydaercs B 8-oM cemectpe.

Pe3yJ’leaTbI 0CBOEHHUS JUCUMILIMHBI «McciaeqoBanue U (l)H:{HKO-XHMH‘-leCKl/Ie CBOMCTBA MmMOJUMEPOB»

KO)_'[ M HAUMEHOBaHMEe KOMIIEeTEeHIM i

Nuankatopsl

Jeckpunropsl

YuuBepcaiabubie komnerenunu (YK)

YK-2 Cnocoben YOpaBJsTh
NMPOEKTOM Ha BCeX JTamax ero
JKH3HEHHOT0 IHKJIA

YK-2-1. Pa3pabaTbiBaeT KOH-
LIETIIHUIO TPOCKTA B paMKax 000-
3HAYCHHOU TPoOIeMBL,popmy-
JMPYS ek, 3aJa4H, aKTyallb-
HOCTb, 3HAYMMOCTH (HAyYHYIO,
MIPAaKTHYECKYTO0, METOJMUYECKYIO
1 MHYIO B 3aBUCHMOCTH OT THIIQ
MIPOEKTA), 0)KUAAEMBIE PE3YIIb-
TaThl ¥ BO3MOXKHBIE chepbl UX
HPUMEHEHHSI.

YK-2-2.. CnocobeH BUaETh pe-
3YJIBTAT JIESITENHOCTH M TUIAHH-
PpOBaTh NOCIIEI0BATENHLHOCTh
IIAroB ISl €70 IOCTHIKECHHUSL.
dopmupyer mian-rpaduk
peanu3alyy NpoeKTa U IUIaH
KOHTPOJISL 33 €T0 BHITIOJTHEHHUEM.
YK-2-3. Opranuzyer u KOOpIH-
HUpYET padoTy Y4aCTHUKOB
MPOEKTa, CIIOCOOCTBYET KOHCT-
PYKTHBHOMY MPEOI0JIEHHIO
BO3HUKAIOIIMX Pa3HOIIACUN U
KOH(IINKTOB, 00ECTIeINBAET
paboTy KOMaH bl HEOOXOTUMBI-
MU pecypcami.

YK-2-4. Ilpencrasmnser myo-
JIMYHO Pe3yNbTaThl IPOEKTa
(MM OT/ENBHBIX €T0 ATATIOB)

B (hopMe OTUETOB, CTATEH, BBIC-
TYIUICHUH Ha HayYHO-TIPAKTH-
YEeCKUX CEMUHapax U KoH(epeH
-LUSIX.

YK-2-5. Tlpeanaraet BO3MOXK-
HBIE IIyTH (QITOPUTMBI) BHEIpE-
HUSI B TIPAKTUKY PE3yJIbTATOB
MIPOEKTa (MK OCYIIECTBIISIET
€ro BHEJIPEHUE).

3HaTh:

— TPUHLUIBI POPMUPOBAHUS
KOHLIETIIINH MIPOEKTa B paMKax
0003HaYCHHOH TIPOOIIEMET,

— OCHOBHBIE TpeOOBaHMUA,
TIPEABSBIISIEMbIE K TIPOSKTHON
paboTe 1 KpUTEpHUH OLICHKU
PE3yIBTaTOB MPOEKTHOM
JIeATEeIbHOCTH.

Ymern:

—pa3pabaTbIiBaTh KOHIICTIIIHIO
npoekTa 0003HaYeHHON
npo06sieMbl, GOpMyIHUpYS 1ETb,
3aJ[a4M, aKTyaJbHOCTb,
3HAYUMOCTH (Hay4HYIO,
MIPaKTHYECKYI0, METOJMUYECKYIO 1
MHYIO B 3aBUCHMOCTH OT THIIA
MIPOEKTa), 0XKUAAEMbIe
pe3ybTaThl ¥ BO3MOXKHBIE
NPUMEHEHHUS;

— YMETb NPEBUIETh Pe3yIbTaT
JIeITeNIbHOCTH TIJIaHUPOBaTh JIeHic-
TBUSL JJIS1 TOCTHIKEHUSI
pe3yibTarTa;

— MPOrHO3UPOBATh NPOOJIEMHBIE
CUTYaIlH ¥ PUCKH B IPOEKTHOMN
JIeATEeIIbHOCTH.

Baagern:

— HaBBIKAMH COCTABIICHUS
IulaHa-rpaduka peanuzanuu
IIPOEKTA B IIEJIOM U IUIaHa-
KOHTPOJISl €70 BBITIOJIHEHUS;

— HaBbIKAMHU KOHCTPYKTHBHOTO
BO3HUKAIOIIMX Pa3HOIIACUH U
KOH(QIINKTOB.

Oomenpodeccuonanbubie komnerenun (OIK)




OIIK-2. Cnocoden
XUMHYECKH I

NMPOBOIMThH
IKCMEPUMEHT c
HCII0JIb30BAHHEM COBPEMEHHOTI0
odopynoBaHus, C00JII0asi HOPMBI
TeXHHKH 0€30MaCHOCTH

OIIK-2.1. Paboraer ¢ XUMH-
YECKHMH BEIECTBAMH C COOIIO-
JeHHEM HOPM TeXHUKH Oe301ma-
CHOCTH

OIIK-2.2. Vcnoneayer cyie-
CTBYIOLIME U pa3pabaTbiBacT
HOBBIE METOJIMKH TIOJIyYESHUS U
XapaKTepu3alliy BEUIeCTB U
MaTepHaJIOB ISl PELICHUs
3a1a49 IpoQecCHOHANBHON
JesATeIEHOCTH

3HaTh: OCHOBBI
0e30macHOCTH B
nabopaTtopuun
YMmerh: MPaBWIBHO C TOYKH
3peHHs TEXHHKH Oe301acHOCTH
oOpamatecsi €O  CTCKITHHOW
XUMHYECKOH NIOCYJ0H "
peakTHBaMu

Buaagern: ocHoBamu Oe3omac-
HOTO MPOBEACHUS XUMHYCCKOTO
JKCICPUMECHTA

TEXHUKHA
XHMHUYECKON

OIIK-2.3. IIpoBoanT HCCIENO-
BaHUS CBOMCTB BEIECTB U
MaTepHAJIOB C MCIIOJIE30BaHHEM
COBPEMEHHOTO HAYYHOTO
000pyI0BaHUS.

Ipodeccuonanbubie komnerenuuu (IK)

IK-3 Cnoco6en oka3piBaTh undop- | IIK-3.1. Brageer HaBbikamMn
MALMOHHYIO MOJJEP:KKY CieHUauc- | IIOUCKa He0OXoAUMOH HHGOp-
TaM, OCYLIeCTBISIOUINM HAYYHO- Maluy B Ipo(ecCHOHaIBHBIX
KOHCTPYKTOpPCKHE PAaGOTHI U 6azax maHHbIX (B T.4., TATCHT-
TEXHOJIOTHYECKHEe MCTIBITAHMS HBIX)

3HaTh: METO/BI BEICHUS KOH-
CTPYKTOPCKHX paboT U TEXHOJIO-
TMYECKUX HCIIBITAHUI

YMerb: oKka3bpIBaTh HHPOPMAIIH-
OHHYIO MTOJIICPIKKY CIICIIHAIINC-
TaM, OCYIIECTBIIAIOIINM HAYTHO-
KOHCTPYKTOPCKHE PabOThI U TEX-
HOJIOTHYECKUE HUCITLITAHUS

Buan e T b : 3HaHUSIMU 110 BUJIAM
KOHCTPYKTOPCKUX Pa0OT M TEXHO-
JIOTUYECKUX UCIBITAHUM B
BEIOpaHHOW 001acTH MPO(deCcCHH.

MK-3.2. Cocrapnser 0630p
JIMTEPATYPHBIX UICTOYHUKOB 110
3aJ]aHHOH TeMe, opopMIIIeT
OTYETHI O BBIITOJHEHHOMN
pabore 1o 3aiaHHOi hopme

CTpyKTYypa M cojiep:KaHue TUCHUNTUHbI
4.1. CTpyKTYypa IMCUUIJIHHBI

Bua yueOHoii padoThI Bcero uacos 8 cemectp
OO11ast TPYA0EMKOCTh TUCIIUITIHHBI 180 180
AyIUTOPHBIE 3aHATHS 88 88
Jlexuuu 44 44
JlabopaTopHBIE 3aHATHS 44 44
CamocrositesnbHas paboTa CTyICHTOB 65 65
Kontponn 27 27

4.2. Copep:xaHue JMCHHUIIIHHBI

1. OcHOBHBIE MOHATHUS U ONpPEAENECHUS: MOJIUMEP, OJIUIOMEp, MAKPOMOJIEKYJIa, MOHOMEPHOE 3BEHO,
CTeNeHb IOJMMEPU3alUU, KOHTYpHas [UIMHA UENH, MOJIEKYJSIpHbIE MacChl M MOJIEKYJISIPHO-MAacCOBBIE
pacupenenenus (MMP). Baxaelimime CBOWCTBA IOJMMEPHBIX BEMIECTB, OOYCIOBJICHHBIC OOJBIINMH
pasMepamu, IEMHbIM CTPOSHUEM, THOKOCTHI0 MakpoMoJiekyl. Kiaccuduxamus moiuMepoB B 3aBUCIMOCTH OT
MIPOUCXOXKACHHUS, XUMHYECKOTO COCTaBa M CTPOCHHS OCHOBHOW II€MM, B 3aBHUCHMOCTH OT TOTOJOTHHU

MakpomoJiekyn. Jlpyrume knaccudukamuonnele mnpusHakd. OcobenmHoctn BMC, wux oTawdme OT
HU3KOMOJIEKYJISIPHBIX COSTMHEHUH.

2. Knmaccupukanmsi OCHOBHBIX METOJOB TOJYU4E€HHs TMOJuMepoB. Kiaccupukanus EmHBIX
MOJIMMEPU3AIMOHHBIX  TIporieccoB. [IOHATHE O MEMHBIX peaknusax. MeXaHu3Mbl peaklud IEeMHON

MoJIMMEpHU3aluK. DJeMEeHTapHbIe aKThl Ipoliecca LenHol noaumepusauud. CKOPOCTh U SHEPrusl OTAEIbHBIX
JJIEMEHTAPHBIX aKTOB. PeaKkIMOHHAs CTIOCOOHOCTh MOHOMEPOB U Pa/INKAJIOB.

3. PagukanpHas momumepusanus. MeToAbl HHUIUHPOBAaHUS (TepMuYecKas, (HOTOXUMHUUCCKAS,
paauaIoHHas, NEKTpoXuMuueckas). Poct u oOpbIB 1ienu. Peaknus nepenavu emnu.

4. VlonHas moiuMepu3aius: BUABl HOHHOW MOJIMMEPHU3AINH, KATATN3aTOPhl HOHHOM TOJIHMMEpH3aluu.
Karnonnas momumepusanms. Katamuzatopsl. OOpa3oBaHne aKTHBHOTO IIEHTPA, POCT U OOPHIB 1en. Peaknmu
nepefadn 1end. AHWOHHAS NoJuMepm3anus. THmbsl KaTamu3aTopoB. MexaHW3M 3JeMEHTapHBIX PeakIii




o0pa3oBaHUsi aKTUBHOTO LEHTPa, pOCTa, OOpbIBA ILENMM MpH AHHUOHHOW NOJNMMEpH3aLUH. AHHOHHO-
KOOPIMHAIMOHHAS MOJIMMEPHU3aNusl.

5. Ilonatne o cTepeoperymsipHbIX moiauMepax. CHHTE3 ONTHYECKH AKTUBHBIX CTEPEOPETYISPHBIX
noiuMmepoB. TlonmMepu3aiysi Ha TETEPOTEHHBIX cTepeocnenududecknx Kataamzaropax. ComoanmMepu3amnys.
PapnkansHas comonmuMepnsanusa. KaTwoHHas conmonmmuMmepu3anus. MeXxaHH3M M OCHOBHBIE 3aKOHOMEPHOCTH
mporecca comoimMepr3anud. [IpuButbie u  OmokcomoimMepbl. CIOCOOBI  TPOBENEHHS IPOIECCOB
COTIOIMMEPHU3ALINH.

6. Crynenuatas nonumepusaius Ilomuxonaencamys. OCHOBHBIE pa3iM4usl MOJUMEPH3ALUMOHHBIX U
MOJIMKOHJICHCAIIMOHHBIX ~ IpoIleccoB. THMBl peakuuit MONMKOHAEHcanMu. MeXaHH3M  paBHOBECHOM
NoJUKOHAeHcaunu.. CIIocoObl IPOBEACHUS.

7. Tlonmmmepu3anusi LUKJINYECKMX MOHOMEpOB. TepMoaMHaMuKa mpolecca. BiusHue ycinoBuid
IIPOBEICHUS PeaKIK Ha PAaBHOBECUE UK — IIOJIMMEP»: MEXaHU3M, KUHETHKA, 0COOCHHOCTH MOJIUMEpH3aluu
LIUKIMYECKIX MOHOMEPOB.

8. Kondurypanms wMakpoMonekyiasl U KoH(purypammoHHas m3omepusa. Crepeomzomepus U
CTEpPEOpETYISIPHBIE MaKpOMOJIEKYJbl. V30TakTHYeCKHMe M CHHIMOTAKTHYECKHE TOJNMMEphL. bmkHMil
JadbHUN KOH(UTYpaIlMOHHBIH MOPSIIOK.

9 Kondpopmanmonnas m3omepus ¥ KoHpopMmanuss MakpoMoJIeKynbl. ['MOKOCTB MaKpOMOJEKYJIHI,
¢axTopsl, Biusrome Ha Hee. CBOOOJHO-COWICHEHHAs LENb Kak WACATU3MPOBAHHAS MOJAENb THOKOMH
MakpoMoisiekynel. CpemHue pa3sMepsl MaKpOMOJICKYJIbl C yYETOM IIOCTOSHCTBA BAJICHTHBIX —YTJIOB.
OHepreTudeckue Oapbepbl BHYTpeHHero BpaiieHus. CBsi3b THOKOCTH MaKpOMOJIEKYJ C HX XUMHYECKUM
CTPOCHHEM.

10. ®da3oBble W arperaTHble COCTOSIHUSI NOJIMMEpPOB. AMop¢Hble moauMepbl. Tpu Quznueckux
COCTOSTHHSI aMOP(HBIX nonuMepoB. COBpeMEHHBIE TIPEJICTABICHHS O 3aCTEKJIOBAHHOM COCTOSIHUM HOJIMMEPOB.
OCoOeHHOCTH TMONHMMEpPHBIX CTEKOJI. XapakTep TEIUIOBOTO JABMXKEHHS B IOJIMMEpax HIDKE TeMIepaTyphl
CTEKJIOBaHMs. MeXaHn3M MpoIiecca CTEKIOBaHM.

BrIcokoamacTHueckoe COCTOSHME MONMMEPOB. XapakTep TEIUIOBOTO JBIDKCHUS MaKpPOMOJIEKYJ BBIIIE
TEMIIEpaTyphl CTEKIOBaHUs. PenakcallMOHHBIA XapakTep Iepexofa M3 BBICOKOIIACTHUECKOTO COCTOSHHS B
3aCTEKJIOBaHHOE. DHEPIHs aKTHBAIMH nporecca. DakTopsl, BIUSIONINE Ha TEMIICPATypy CTEKIOBaHHUS.

11. Bs3koTekydee COCTOSHHE NOIMMEPOB. MEXaHH3M BS3KOTO TEUYCHHUs. Peosorus paciiiaBoB
MOJMMEPOB. AHAIN3 TEPMOMEXAHWYECKMX KPHUBBIX. 3aBUCHMOCTb TEMIIEpaTyphl BS3KOIO TEYEHHS OT
MOJIEKYJIIPHOM Macchl. AHOMAaJIMS BSA3KOTO TeueHHs. PopMoBaHNe U3JENUil U3 TOJTUMEPOB B PEKUME BA3KOTO
TEUEHHUS.

12. Kpucrajuimgeckue noiauMepsl. OTiaMyue KPUCTAJUIMYECKOTO COCTOSHHUS HU3KOMOJEKYJISIPHBIX H
BBICOKOMOJIEKYJSIPHBIX BelllecTB. CTeneHb KPUCTAIUIMYHOCTH. Y CIIOBHUS, HEOOXOJUMBIE Ul KPHCTAUTH3alNH
nosumepoB. Tepmonunamuka kpucrauimzanuu. Creruduka Gpa3oBbiX MEpexo0B NEPBOro poja y MOJIMMEPOB.
@DaKTopBI, BIUAIONINE HA TEMIEPaTypy MIIaBICHHS.

KuHernka KpucTau3anuy NONMMMEpOB. BimsHue TemmepaTypbl Ha Ipolecc KpHcTauin3anuu. M3oTepmbl
pacTsHKEHHS ¥ MOJIEKYJISIPHBIN MEXaHH3M «XOJIOJHOTO TEUEHHS» KPHUCTAUINIECKHUX TTOJMMEPOB M MOJINMEPHBIX
CTEKOJI TIPH PACTSKECHUH.

13. XunxokpucTammyeckoe cocTosHIe osimMepoB. OOpa3oBaHNe KUIKOKPHCTAIUINIECKUX CUCTEM Y
KECTKOIENHBIX mosmMepoB. DazoBble paBHOBecHs. [IpakTHueckoe 3HAYCHHE HKHUIKOKPHCTAIUIMYECKOTO
COCTOSIHUSA ([ OTYYEHUS BOJIOKOH, HHAWKATOPHBIX CHCTEM H Jp.).

14. HapmonekyisipHasi opraHu3aiysi aMOpQHBIX TTOJIMMEPOB U €€ BIUSHNE Ha CBOMCTBA MOJIMMEPHBIX
ten. HammonekymsipHas CTpyKTypa KpPUCTANIMUECKHUX HoiauMepoB. COBpEeMEHHBIE METOJBI HCCIIEIOBAHMUS
CTPYKTYPBI TTOJIUMEPOB.

15. HdedopmanuoHHble CBOMCTBa aMOP(HBIX MOIMMEPOB. YHpyrue aedopMaIfiyd 3acTEKIOBAHHBIX
MTOJIMMEPOB. BEIHYXIEHHAsI 31aCTHYHOCTH, €€ Mpejiesl. MeXaHu3M BBIHYXIECHHO-JIaCTHYECKUX Ae(opmMariuii.
TepMopnHaMuKa W MOJIEKYJSIDHBIM ~ MEXaHHW3M  BBICOKOINACTHUECKOW  jnedopmanmu.  [IpuHnmn
TEMIIEpaTypPHOBPEMEHHON CyNepIIo3nIny. PeakcaliioHHbIe CTIEKTPHI.

16. decdopmarus KpUCTAIUTMUECKHUX MTOJIMMEPOB. AHAIN3 Je(OpMaMOHHBIX KPUBBIX 3aCTEKJIOBAHHBIX
1 KPUCTAJUTNYECKUX MOJMMEPOB.

17. IlpounocTHble cBoOHCTBa nonuMepoB. OCHOBHBIE MOHSATHA M oOnpeneneHus. JlONroBeYHOCTH
MOJIMMeEpPOB. MexaHu3M pa3pylIeHUs ITOJMMEPHBIX MaTepHaloB. BiisHue HaIMOJIEKYJSIPHBIX CTPYKTYp Ha
MeXaHWYeCKHe CBOHCTBA MOIMMEPOB.

18. Maxkpomosekynsl B pactBopax. Habyxanue momumepoB. DakTopsl, onpeAesnsiomue HabyxaHue.
Kunernka u TepMonmHamuka HaOyxaHHWsA. PacTBOpMMOCTh mMOIMMEpOB. TepMOAWHAMHYECKHH KpHUTEpHi
pactBopuMocTi. Da30BBle AUArpaMMBl TOJMMEP — PAacTBOPHUTENb. BnmsHue pa3nudHbIX (aKkTOpOB Ha
TEPMOJMHAMUKY PACTBOPEHHS HONIMMEPOB. KpuTHuecKkre TeMneparypbsl pacTBOPEHHS.

19. TepmoarHaAMHUYECKOE TTOBEJCHNE MAKPOMOJIEKYTI B PACTBOPAX U MX OCOOEHHOCTH TI0 CPABHEHHMIO C
MIOBEICHUEM MOJICKYJl HU3KOMOJICKYJIIPHBIX BellecTB. Pa3zbaBieHHble pacTBOpHI nojnMmepoB. CoBpeMEHHBIE
TEOPUM PAaCTBOPOB MOJIMMEpPOB. Peosormyeckue cBoicTBa pa30aBIICHHBIX PAacTBOPOB  HOJMMEPOB.
XapakrepucTiieckasl BSI3KOCThb. BIMsSHUE TPUPOJIBI PACTBOPHUTENS, MOJICKYJSIPHOM Macchl, TeMIeparypsl Ha
XapaKTEePUCTUUYECKYIO BA3KOCTb.




KoHueHTprpoBaHHbIE pacTBOPHI MOJIMMEPOB. 3HAUCHHUE M3YYEHHS BS3KOCTH KOHLEHTPHUPOBAHHBIX PACTBOPOB
MOJIMMEPOB [UISl TEXHOJIOTHH XMMHUYECKHX BOJOKOH. COBMECTHMOCTh MosimMepoB. OmpezencHue B3auMHOMN
PacTBOPUMOCTH HOJIUMEPOB.

20. XMMHYECKHE PeaKlny, He NMPHUBOISIINE K M3MEHEHUIO CTETIEHH MOJIMMEPH3ANNN MaKpPOMOJICKYIL.

Oco0eHHOCTH peaKIIMOHHON CIIOCOOHOCTH (DYHKIIMOHAIBHBIX TPYII MaKPOMOJICKYJI.
[NonumepaHanoruuHble  TpeBpamieHUs. BIUsSHHE  MakpoOMOJIEKYJSIPDHOTO  CTPOGHHUSI — IOJMMEpa  Ha
3aKOHOMEPHOCTH  TOJIMMEPAHAIOTHYHBIX  MHpeBpamieHuid. Pa3anyHple  THUNBI  TOJMMEPAHATIOTHIHBIX
npeBpalieHnii (peakuy 3aMelleHHs, NPHCOCIMHEHUS, OTLICIUICHHS, HM30MEPHH B IOJMMEPHON LEIH).
[Tpumeps! HCTIOJIB30BAHUSI OJIMMEPAHATIOTUYHBIX IPEBPALCHUH IS TOJTyYEeHUS] HOBBIX ITOJIMMEPOB

21. BHyTpuMoOnexkyispHble peakuud. [loiumukiusanusi B TOJUMEPHBIX ILensaX. JlecTHUYHBIE |
MOJTYJICCTHUYHBIC IIOJIUMEPHI, METOABI HMX IOJYy4eHHS U OCOOCHHOCTH CBOWCTB. TepMompeBpalleHHe Hu
KapOOHHM3aLKs [TOJIMMEPOB.

MeKMaKkpoMOJIeKyJ IsIpHble peakuuu. BzanmonelicTBre noinumMepoB ¢ nojau(yHKIHOHAILHBIMU COSINHEHUSIMU.
Peakuuu  CTpyKTypupOBaHHsS  HOJUMEPOB.  II3MEHeHHE  CBOICTB  IOJUMEPOB B peE3yibTare
CTPYKTYPOOOpa3OBaHHUA.

22. JlecTpyKIus TOJUMEpOB. XWMHUYECKas JAECTPYKIMA (THAPOIM3, alKOTOJIN3, aIUJOJIH3,
OKHCIHTENbHAS  JeCTpyKums). JlecTpyKums MOJIMMEpOB B  pe3yiabraTe (HU3WYECKUX  BO3ICHCTBHH
(MexaHudeckasi, (HOTOXMMHUYECKAs, paJHalliOHHO-XUMHUYECKasd, TepMHIecKas). MexaHn3M U 3aKOHOMEPHOCTH
TepMHUUYECKO mecTpykiuu. Jenonnmepusanus. TepMOOKHCIHTENbHAS NECTPYKOUs MoiauMmepos. [IpuHIMIBI
CTaOMITM3aLIUH.

23. Hcmnonp30BaHHE XUMHUECKUX PpEAKIMM MaKpOMONEKyl I XMMHYECKOT0 U CTPYKTYypHO-
XUMHYCCKOT'O MO[[I/I(bI/IIII/IpOBaHI/IH TIOJIMMEPHBIX MAaTEPpHUATIOB U I/I3}1€J’IHI>1. Hanonaexnnsie TMMOJIMMEPHI.

24. dusnueckas moaudukanus. CrocoObl NpoBeAeHUsS (U3NYECKOH M XUMHYECKOW MOIU(HKAIIH.
[Tnactudukanus, snactudukaiys, JerMpoBaHHE — MEXaHU3M M CBSI3b CO CBOICTBAMHU.

5. | O6pa3oBare/ibHbIE TEXHOJOTHH

[Tpu monroToBKe CrENUaINCTOB-XUMHUKOB UCTIONIB3YIOTCS CIIEAYIOIUE OCHOBHBIE (DOPMBI TPOBENCHUS
Y4eOHBIX 3aHATHI:

- HHTEPAKTUBHBIE JIEKIHH;

- JIEKIUH Npecc-KOH(pEPEHINH;

- TPEHWHTH M CEMUHAPBI IIPO Pa3BUTHIO NPO(ECCHOHAIBHBIX HABBIKOB,;

- TPYIIOBBIC, HAay4YHbIE AUCKYCCHH, Ne0aThl

6. | Ucmoab3yemsbie pecypcsl HHPOPMATHOHHO-TETeKOMMYHUKAUOHHOM ceTn «Internet; magopmannonnsie
TEXHOJIOTHH, MPOrPAMMHBIE CPeICTBA U HH(YOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

HNndopmauuonHoe obecneyeHue
0a3bl TaHHBIX, HHPOPMAMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMBI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunas snextpoHHas Oubinorexa
http://elibrary.ru/default.asp Poccuiickas HarmoHambHast OHOIHOTEKA
http://primo.nlr.ru http://nbmgu.rudnexTponnas 6udbmmorexa Poccuiickoit rocyrapcTBeHHOM
OouboTeKH

7. | ®opMBbI TeKYLIEr0 KOHTPOJISI

TECTOBEIN KOHTPOJIb, KOHTPOJbHBIC pa60T},1, KOJIJIOKBUYMBI

8. | ®opma MPOMEKYTOUHOTO KOHTPOJISI

OK3aMCH

Pa3pa6oTumk: K.X.H., 1oneHT Kadenpsl xumun Kntuesa JIL.H.
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