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Cnmcok J10KyMEeHTOB H MaTepHaJIOB

1. IlepeueHp NNaHUPYEMBIX PE3YNBTATOB OOYUYEHHs IO AUCLUILIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH Pe3yIbTaTaMH OCBOCHHS 00Pa30BaATEILHOM IPOrpPaMMBI

2. Tlems ¥ MECTO JUCIUIUINHEI B CTPYKType 00pa30BaTeIbHON IPOTPaMMEI

3. Cogepxanue paboueil mporpamMmbl (0OBEM AWCLMIUIMHBI, THIBI M BHABI y4eOHBIX
3aHATHH,  yd4eOHO-MeTojndueckoe  OOECIeueHHEe  CaMOCTOSTENBHOH  paboThI
oOyJaromuxcs)

4. ®oHI OLICHOUHBIX CPEICTB M0 AUCIUILIHHE
4.1. TlepedeHbP KOMIIETCHIMH C yKa3aHHEM JTaloB HX (OPMHPOBAHUS B IIpOIEcce
OCBOCHHS 00pa3oBaTeNbHOW mporpaMMel. OTHcaHHE TIIOKa3aTeNed W KPHTEpHEB
OLICHMBAHMSI KOMIETEHIINH Ha Pa3IMYHBIX dTamax Ux (OPMUPOBAHMS, OMHMCAHUE IIIKAI
OLIEHUBaHUS
4.2. TumnoBsle KOHTPOJBHBIC 3aJaHUS WM WHBIC MaTepHaibl, HEOOXOIMMBIC JUIs
OIICHKW 3HAaHWH, YMEHUH, HABBIKOB U OITBITA JIESITEIIFHOCTH, XapaKTEePU3YIOMINX JTAITBI
(dbopMupoBaHHs KOMIETEHIMH B IpoOIlecCe OCBOEHMs 00pa30BaTeNbHOI MPOrpaMMBL
Meroaudyeckue MaTepuansl, OIpeNeNsaiolie MNpOoLexypbl OLEHHBAaHHA 3HAHMHIA,
YMEHHH, HaBBIKOB ¥ OIBITAa JEATEIFHOCTH, XapaKTePU3YIOMNX 3TAmbl (GopMHUpOBaHHS
KOMITETEHIINH
4.3. Petimune-nian oucyuniunsl (npu Heobxooumocmu)

5. YuebHo-MeToqu4ecKoe 1 HHPOPMALOHHOE 00ecTIeYeHHE JUCIIUTIIIHHEI
5.1. TlepedeHb OCHOBHOM M TONONHHUTEIBHOH yIeOHOM TUTEPaTyphl, HEOOXOIUMOH IS
OCBOCHHS AUCTIUTIIHHBI
5.2. Tlepeuens pecypcoB HH(GOPMAIMOHHO-TENEKOMMYHUKAIIMOHHOI cetn «HTepHET»
U IPOrPaMMHOr0 oOecneueHns, HEOOXOAUMBIX Ul OCBOCHUSI AUCIIUILTUHEI

6. MarepnanbHO-TeXHUYIECKAs 6aza, HeoOxoxumast JUISL OCYILECTBIICHUS

O6pa30BaT€J’IBHOFO mnmponecca 1o JUuCIHUILIMHE



1. Hepeqeﬂb IVIAHUPYEMBIX pe3yJbTaTOB oﬁyqemm mo JTMCHHUIIJIMHE, COOTHECCHHBIX

CIUIAHHPYEMBIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTeIBLHOI MPOrPpaMMBbI

(c opuenmayueil Ha Kapmvl KOMNEMeHyutl)

B pe3ysbTaTe OCBOSHHS 00pa30BaTEIFHOM MPOrpaMMBI 00YHJArOIIHICS JOJDKEH OBIANETh
CIICTYIOIIMMHE Pe3yJbTaTaMi O0YYEHHS IO TUCLHILIHHE: \

T
Pesynbrarer 00yueHus

dopmMupyeMas KOMIETeHIHS (C
yKa3zaHHeM KOoJ1a)

[Ipum
€4aHU
e

MNMpumMeuanume [il1]: Coorsercramne
KapTam KOMMEeTEHUMI He NpoBepAna, HeT

Ol no HoBOMY MAaHy.

3HaHusA

TEOPETUIECKHE OCHOBBI 0a30BBIX
XUMHYECKUX JUCIUTUTHH

OIIK-3 roTOBHOCTBIO
KCIT0JIb30BaTh 3HAHUS O
CTPOEHHH BEIIECTBA, IPUPOJIC
XUMHUYECKOH CBSI3U B PA3TUYHBIX
KJaccax XMMHYECKHX
COEIMHEHUH ISl TOHUMAaHUS
CBOICTB MaTepHasoB U
MEXAHU3MOB XUMHYECKUX
MPOLIECCOB, MPOTEKAIOIINX B
OKpYKaroIlleM MUpe

OCHOBHBI€ 3Talbl U 3aKOHOMEPHOCTH
(hopmupoBaHUs PyHIAMEHTATBLHBIX
XUMHYECKUX TTOHATUH

I1K-18 TOTOBHOCTBIO
HCTIONB30BaTh 3HAHHE CBOMCTB
XUMUYECKUX 3JIEMEHTOB,
COEIMHEHUH M MaTepuaioB Ha
X OCHOBE JJIsl pelleHHs 3a1ad
npodecCHoHANBEHON
JIeSITeIbHOCTH

pelraTh THIIOBBIE ydeOHBIE 3ajadd II0

OCHOBHBIM  (0a30BBIM) XHMHYECKHM

JUCLIMITJIMHAM

VMmenus

BBITIOJIHATH CTaHIAPTHBIC NCHCTBUS
(xmaccudukanus BemecTs,
COCTaBJICHHE CXEM IIPOIIECCOB,
CHCTEMaTH3alus JaHHBIX M T.I1.) C
Y4ETOM OCHOBHBIX MOHATHIT U 00IINX
3aKOHOMEPHOCTEH, GOPMyIIpPyeMBbIX B
paMKax 0a30BBIX XHMHUYECKUX
JMCLHUILIAH

OIIK-3 roTOBHOCTEIO
HCTIOJIB30BaTh 3HAHUS O
CTPOCHUH BEIIECTBA, IPUPOJIC
XUMHYECKOH CBSI3H B Pa3IMIHBIX
KJIaccax XMMHYECKHX
COEIMHEHUN IS TOHUMaHHUS
CBOWCTB MaTepHaoB U
MEXaHU3MOB XUMUYECKHUX
MPOIIECCOB, MPOTEKAIOIINX B
OKPYKAIOIIEM MHPE

HpI/IMeHSITL OCHOBHBIC
(1)yHZ[aMeHTaJ'H>HLI€ XUMHUYCCKUEC
OHATUS

[1IK-18 TOTOBHOCTBIO
HCIOJIB30BAaTh 3HAHUE CBOMICTB
XUMHUYECKUX DJIEMEHTOB,

1ﬂOJ'DKHLI COOTBETCTBOBATH KapTamM KOMITETCHITUH.



COCMIMHEHHUI W MAaTepPHAIIOB Ha
MX OCHOBE JUISl PEIIeHUsI 3a1ad
npodecCHOHANTBHON
JIeATENbHOCTH

Brnanenus

HaBBIKAMH PabOTHI ¢ yueOHOI
JIUTEPATYPO# 110 OCHOBHBIM
XUMHYECKUM AUCLHUITHHAM

OIIK-3 ToTOBHOCTBHIO
HCIOJIB30BaTh 3HAHUS O
CTPOEHHH BEIECTBA, IPUPOJIE
XUMHUYECKOH CBSI3U B Pa3IMYHBIX
KJaccax XUMHYECKUX
COCIMHEHUN 711 TOHUMAaHUs
CBOIICTB MaTepuasoB U
MEXaHU3MOB XUMHUECKUX
MIPOLIECCOB, POTEKAIOIINX B
OKPYKArOIIEeM MUPE

XUMHUYECKON TEPMHUHOJIOTHUEH,
HaBBIKAMH PAOOTHI C XUMHYECKUMH
peaKkTUBaMH, AUATEKTUKO-
MaTepHATMCTHICCKUM IPEICTaBICHHEM
0 MIPUPOZE NPOUCXOAALINX B XUMUHI
SBJICHUH, HABBIKAMH TPaMOTHO
COCTaBJISITh OTYET O BHIOJHEHUU
71a00paTOPHBIX paboT B JKypHAJIE.

T1K-18 roToBHOCTEIO
HCIOJIB30BaTh 3HAHHE CBOWCTB
XAMHYECKHX DJIEMEHTOB,
COEMHEHUH U MaTepuasIoB Ha
WX OCHOBE JIJISl pEIICHHS 33134
npodeccuoHanbHOU
IEATEILHOCTH




2. Ilenu ¥ MeCTO JUCHUILINHBI B CTPYKTYpe 00pa3oBaTeIbHOIl NporpaMMbl

JucuuruimHa «M30paHHble TJaBhl XUMHH TOJUMEPOBMSBISIETCS  (aKyIbTaTHBHOM
IUCIHHUIIINHOMN.

JucuuruimHa u3ydaercsi 5 Kypce 3UMHIOO U JIETHIOIO CECCHHU.

[{enbi0 OCBOCHUS TUCHHUIUIMHBI SIBIAETCS OCBOCHHE OOIIMX 3aKOHOMEPHOCTEH mporiecca
CHHTE3a BBICOKOMOJICKYJSIPHBIX COCMUHEHUH, a Tarke (QOpMHUpOBaHWE TpEACTaBIeHHN 00
OCHOBHBIX CBOMCTBax MaKpOMOJICKYJI U MECTE JAHHOM JUCUHUIUIMHBI CPEAN MPOUYUX XUMHUECKUX
HayK. [Ipy OCBOGHWM NAaHHOW IMCIUILIMHBI TPEOYIOTCS CaMble BBICOKHE 3HAHUS, YMEHUS U
HaBBIKH, TNPUOOPETEHHBIE B pE3yJbTaTe OCBOCHUS BCEX MPEAIIECTBYIOIUX TUCIUILINH,
0COOEHHO TaKWX, KaK OpraHudyeckas XHWMHsS, KOJUIOWAHAs XuMUs, (usndeckas XuMwusi,
MaTeMaTHka, HH(popMaTHKa, (U3uKa, 0OINas XUMHUs, HEOPraHHMYeCKas XMMUs, aHAIHTHYSCKas
XUMHSI, OCHOBBI PEOJIOTHH.

JIJis OCBOCHHWS JUCIMIUIMHBI HEOOXOJMMBI KOMIETEHIIMH, C(HOpMUpOBaHHBIE B paMKax
W3YUYECHHS CIIEAYIOIIUX AUCIHILIHH:

b1.518 O6mas xumuyeckas TEXHOJIOTHSI

Bb1.5.10 Opranuyeckas Xumus

b1.5.12 ®usnueckas XUMHUsA

Bb1.5.13 BeICOKOMOJIEKYIAPHBIE COSTUHECHUS

3.Conepxanue pa6Goueii mporpaMMmbl (00beM JAMCHUTJIMHBI, THIBI M BHABI Y4eOHBIX
3aHATHIA, Y4eOHO-MeToAuYecKoe ofecrneyeHue CaMOCTOsITeIbHOI padoThl 00y4aroUIuXCs)
Coneprkanne pabodei mporpaMmsl npezcTasieHo B [Ipunoskernu Ne 1.



4. DoH/1 OLIEHOYHBIX CpeacTB Mo TUCHUILINHE

4.1. IlepeyeHb KOMNETEHIUH ¢ yKa3aHHeM 3TANOB UX (popMupoBaHus B mpolecce
0CBOEHH 00pa3oBaTeIbHOIi MporpaMmsbl. Onucanne Noka3arteseii 1 KpUTEpUEB
OLlCHMBAaHMS KOMIIETeHIMIi HA PA3JIMYHBIX 3Tanax UX (pOpMHUPOBaHMS, ONTMCAHHE IIKAJI

OIICHUBAHUSA

Kon u popmynupoBka KoMIeTeHIIMA

OIIK-3 '0TOBHOCTEIO HCIIOIL30BaTh 3HAHHUS O CTPOCHUH BCUICCTBA, IIPUPOIC XHMUYECKOH CBSA3U
B Pa3IMYHBIX KJIacCcaX XUMHUYCCKUX COCZ[I/IHeHI/Iﬁ JUIL IOHUMaHUs CBOMCTB MaTepuajloB U
MCXaHU3MOB XUMHUYCCKUX MPOLCCCOB, IPOTCKAIOIINX B OKPYKAIOIICM MUPEC

Oran [Tnanupyemsie Kputepuu onieHMBaHUs pe3ylnbTaTOB 00y4eHHsI
(YpoBeHb) Ppe3yNbTaThI
OCBOCHUS 00y4eHus
KOMIeTeHIM | (ToKa3arenu
u JIOCTHKEHHUS
3AIAHHOTO HE 3a4yeT 3auyeT
YPOBHS
OCBOCHUS
KOMITETEHIINI)
IlepBblii 3HaTh:! 3aTpyAHseTCs B OIPEACICHUN Hmeer ueTkoe, LENOCTHOE
oran TeOpeTH4ecKre | 0A30BBIX MOHATHI U IIpEJICTaBIICHUE 0
(YpoBeHB) | ocpoppr (GOpMYIHPOBKE OCHOBHEIX CONEPKAHUM  OCHOBHBIX
0a30BBIX 3aKOHOB XUMHHU XMMHYECKHX KypcoB U
XMMHYECKUX 00ImUX 3aKOHOMEPHOCTSIX
JIUCITUTIIIAH XMMHYECKAX TIPOIECCOB,
M3yyaeMbIX B  paMKax
OCHOBHBIX ~ XUMHYECKHX
JUCHHTUINH
Bropoit YMeTs: He ymeer pemars Tunossie VYMeer peluaTs 3aga4u
oTan pemars 3amaqn U3 0a30BBIX KypCOB HOBBIILIEHHOM CI0XKHOCTH
(YPOBEHE) | 1yioppie XUMMH, HO JIONyCKAaeT OTAeNbHbIE | U3 0a30BBIX KYPCOB
yaeOHbIe OIUOKH XUMAH
3aJa4uu 1o
OCHOBHBIM
(6a30BBIM)
XMMHYECKAM
JUCIIUTUTHHAM
BBITIOJIHSATH HE yMeeT BBINOIHATh YMEEeTCaMOCTOSATEIBHO
CTaH/IapTHEIE CTaH/APTHEIE NCHCTBHS BBITIOJHATH CTaHIAPTHEIC
JIeUCTBUS (xnaccuuKanys BeecTs, JIeUCTBUS
(kmaccuduKaIy | COCTaBICHHUE CXEM IPOIIECCOB,
by BEIIECTB, | CUCTEMATU3alMsl JAaHHBIX U T.I1.) C
COCTaBJICHHE Y4eTOM OCHOBHBIX ITOHATHI 1
cxeM 00IIMX 3aKOHOMEPHOCTEMH




MIPOLIECCOB,
CHCTEeMaTH3aIH
s JaHHBIX U
T.I.) C Y4YETOM
OCHOBHBIX
MMOHATUI u
001X
3aKOHOMEPHOCT
e,
hopmynupyem
BIX B paMKax
0a30BBIX
XUMHUECKUX
JIUCITUTUIAH

Tperuit Bnagers: He BnageeT HaBbIKaMH IMOMCKaA Brnaneer HaBbIKaMu
aTan HaBbIKAMH Y4EOHOM JIMTEPATYPBI, B T. 4., C KPUTHYECKOTO aHAIN3a

(YpoBeHb) | pagoTh ¢ HCTIONE30BAHMEM JNIEKTPOHHBIX | yueGHON HHbOpMAaIiH 110
yaeOHOI pecypcoB OCHOBHBIM pazjieNiam
JUTEpaTypoii XUMHH, (POPMYITHPOBKH
T10 OCHOBHBIM BBIBOJIOB M yYacTHs B
XUMHYECKHM JIMCKYCCHUH TI0 y4eOHBIM
JUCLMILITHHAM BOIpOCam




ITK-18roroBHOCTBIO

HCII0JI30BaTh

3HaHUE CBONCTB

XUMHUYCCKHUX

3JIEMEHTOB,

COSNMMHEHNH M MaTepHAlOB HAa WX OCHOBE MU pEIIeHHSA 3agad HpodeccHOHaTbHON

JEATeIIbHOCTH
Oran IInanupyemsie Kpurepuu orieHUBaHUs pe3yabTaToOB 00ydeHHs
(YpoBeHb) pe3yNbTaThI
OCBOEHHS 00y4eHHs
KOMIeTeHIr | (ToKa3arenu
u JOCTUKEHHS
3AAHHOTO HE 3a4eT 3a4eT
YPOBHSI
OCBOCHHSA
KOMITETEHIIHI)
IlepBblit 3HaTh: ®parmeHTapHbIE IPEACTaBICHU CchopmupoBaHHbIe
oTan OCHOBHBIE 00 OCHOBHBIX 3Tanax u CUCTCMATHICCKUC
(YPOBEHB) | yrappr i 3aKOHOMEPHOCTSIX (hopMupoBanms | NPEACTABICHHS 06
3aKOHOMEPHOCT | (PyHIAMEHTATbHBIX XUMUYECKHX OCHOBHBIX STaltax n
- - 3aKOHOMEPHOCTSIX
bopMupoBaHmsT (hopMupoBaHUS
byHIaMeHTATE (hyHIaMeHTaTbHBIX
HEIX XUMHYECKUX TOHSATHH
XUMHUYECKUX
MTOHATHN
Bropoit YmMmerTs: Ob6nanaet ¢pparMeHTapHON CdopmupoBanHOE
JTan ITpumensTs CTIOCOOHOCTBIO TIPUMEHEHHS YMEHHE T0JIb30BATHCS
(YPoBEHE) | ochoBHbIe OCHOBHBIX (DyHIaMEHTaJIbHBIX OCHOBHBIMU
¢dbyHIaMeHTaNnp | XUMHYECKUX ITOHATHI (hyHIaMEHTaNbHBIMU
HBIE XUMHYECKUMHI
XMMHYECKUE HOHATUSMA
TIOHSTHS
Tperuii Brnaners ®parMeHTapHOE BIaCHUE VYcenemnoe u
oTan XUMUYECKOH XMMUYECKOH TEPMUHOJIOTHEH, CHUCTEMATUYECKOE
(YPOBEHB) | repvumonoruei | HaBbIKaMu paGoTHI ¢ XUMHUECKMMH | BIaJIcHHE XHMUUECKOIH
, HaBBIKAMH peaKTHBaMH, THAJICKTHKO- TEPMHUHOJIOTHEH,
paboTHI ¢ MaTEepUATHCTUIECKUM HaBBIKAMHU PabOTHI ¢
XUMHYECKUMH | TIPEACTAaBICHHEM O ITPUPOJIE XUMHYECKUMHI
pEaKTHBaMH, MPOUCXOSIIMX B XUMUY SIBIECHUH, | peakTHBaMu,
JTNaTeKTHKO- HaBBIKAMH I'PAMOTHO COCTaBIISTh JIAJTEeKTHKO-
MaTepHaICTHY | OTYET O BHITOJIHEHUN MaTepHaTHCTHISCKIM
€CKUM 71a00paTOpHBIX PabOT B KypHANe. | MPEACTaBICHUEM O
Mpe/ICTaBIECHHE HOpUPOJE TPOUCXOAAIINX
M 0 IIpupoje B XUMUHU SBJICHUH,
TIPOUCXOJISIITAX HaBBIKAMH I'PaMOTHO
B XUMHHU COCTaBJISITH OTYET O




SIBIICHUM,
HaBBIKAMH
TpaMOTHO
COCTaBIISATh
OTYeT 0
BBITIOJTHCHUT
71a00paTOPHBIX
pabot B
KypHaJe.

XKypHae.

BBITIOJTHEHUH
1abopaToOpHBIX PaboT B

4.2. TunoBbie KOHTPOJIbHBIC 32JaHHS HJIH HHbIC MATepHAJIbI, HEO0X0AUMBIE ISl OLCHKH
3HAHMI, yMEHUH, HABBIKOB M ONbITA JeATEIbHOCTH, XaPAKTEPH3YOIIMX 3TalbI
(opMHUpOBaHNsA KOMIIETEHIINIA B Ipolecce 0CBOCHHA 00pa30BaTeJbHON NPOrpaMMbl.
MeTtoanyeckue MaTepuallbl, ONpeae/somuye Npouelypbl OLCHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB U OIBITA AeATEIbHOCTH, XaPAKTEPH3YIOIIMX 3TaNbl OPMUPOBAHUSA
KOMIIeTeHI

2

Orarsl PesynbTarhl 00ydeHUS dopmMupyeMast KOMIETESHITHS OleHOYHbBIC
OCBOEHHUS (c ykazaHueM KoJa) cpencTBa
3HaHuA TEOPETUYECKHE OCHOBBI OIIK-3 roTOBHOCTBIO 3a4eT

0a30BBIX XUMHUUYECKUX HUCIIO0JIB30BATh 3HAHUS O
MCIHTUTHH CTPOEHHUH BEUIECTBA, IPUPOE

XUMHUECKOH CBSI3H B

Pa3NUYHBIX KJIaccax

XUMHUECKUX COCTMHEHUH ISt

TIOHWMAaHUSI CBOUCTB

MaTepHaIoB U MEXaHU3MOB

XUMUYECKUX MPOIIECCOB,

MIPOTEKAOIINX B OKPYKAIOIIEM

MHUpE
OCHOBHBIE ATAITbI U [1K-18 TOTOBHOCTBIO 3aueT
3aKOHOMEPHOCTH HCIO0JI30BaTh 3HAHHE CBONCTB
dopMEpOBaHH XHMHYECKHX JJIEMEHTOB,
E S ——— COEMHEHNI M MaTepHuaioB Ha

. 7X OCHOBE JUTSI PEIICHUs 3a1a4

XUMHUUYECKUX TTOHSATHHA npodeccHoRaTBHOI

JIESATCIIbHOCTH
peuiats TunoBkie yuebnsie | OIIK-3 roTOBHOCTHIO 3a4er

3aJa4yd 10  OCHOBHBIM
(6a30BBIM)  XMMHYECKHM
JUCTIATUTHHAM

HMCIO0JIH30BaTh 3HAHUS O
CTPOEHUH BEIECTBA, IPUPOJIE
XHUMUYECKOH CBSI3U B

2ﬂOJ’DKHI)I COOTBETCTBOBATH KapTamM KOMHeTeHHHfI.
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Pa3IMYHBIX KJaccax
XHUMUYECKUX COCIMHECHUN JIJIs

3a4eT
Ymenns BBINOJIHATE CTaHIaPTHBIC TIOHHMAHHS! CBOHCTB
. MaTepUaIoB U MEXaHU3MOB
eNCTBHS
XUMHUUYECKUX MPOIIECCOB,
(xmaccudukanus BemecTs, HPOTEKAIONIHX B OKPY/KAIOIIEM
COCTAaBJICHUE CXEM MHpe
MIPOLIECCOB,
CHCTEMAaTH3alMs JaHHBIX
U T.IL.) C YUETOM
OCHOBHBIX ITOHATHH U
001X 3aKOHOMEPHOCTEH,
(hopMyIHpyeMBIX B
pamkax 0a30BBIX
XUMHYECKUX TUCIUIIINH
[IprMeHATh OCHOBHBIC TIK-18 TOTOBHOCTBIO 3a4er
(byH)IaMeHTaHBHBIe HUCIIOJIL30BaTh 3HAHUE CBOMCTB
XHMIUECKHE TTOHSTHS XI/IMI/I‘IeCKI/I‘)I( 3JIEMEHTOB,
COCIMHEHU W MaTephajioB Ha
WX OCHOBE JUISI PElIeHUs 3a1ad
podhecCHOHATBHON
JEATEIbHOCTH
Brnanenus OIIK-3 roTOBHOCTBIO 3a4er
HaBbIKAMU pa6OTBI Cc HCITIOJIB30BAaTh 3HAHUA O
yae6HOit uTepatypoii mo | CTPOCHAM BE:].I.IeCTBa, pupoJie
OCHOBHBIM XMMUYECKUM XUMITICCKOI CBASH B
Pa3IUYHBIX KJjaccax
AUCHHIIIHAM XAMHYECKUX COCTUHEHUMN IS
TIOHMMAaHHUsI CBOMCTB
MaTepHaIoB U MEXaHU3MOB
XUMHYECKHX MPOIIECCOB,
MIPOTEKAIOIIHNX B OKPYKAIOIIEM
MHUpE
XHUMHUYECKOH TIK-18 roroBHOCTBIO 3a4eT
TEPMUHOJIOTHEH, HCIIOJIb30BaTh 3HAHNUE CBOMCTB
HaBBIKaMH PabOThI C XUMHYECKHX DJIEMEHTOB,
XUMHUYECKUMH COEMHEHNI U MaTepraioB Ha
peaKTUBaMH, TUAIIEKTUKO- | X OCHOBE JUIsl pEIICHUs 3aa4
MaTepUATUCTUIECKIM podecCHOHATBHON
MpeACTaBICHIEM O JIEATEIbHOCTH

MIPUPOJIe POUCXOAAIINX B
XHMHH SBJICHUH,
HaBbIKaMH IPaMOTHO
COCTaBJISITh OTYET O
BBITIOJTHEHUN
nmabopaTopHBIX paboT B
XKypHaJIe.

11
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BOITPOCHI K 3AYETY no aucumnjiuHe
«M30paHHbIe II1aBbI XMMHH MOJIUMEPOB»

IMpenmer u 3aaun Hayku o nosiuMepax. OCHOBHbIE OHSATHUS U OIIPEICIICHHSI.

Ponp monmMepoB B JKUBOH MPHUPOJIE, B TEXHHUKE, B XO3SHCTBE U B OBITY.

BaskHeiimue cBOWCTBa MOMMMEPHBIX BEIIECTB, 00YCIOBICHHbIE OOJIBIIMMH pa3MepaMy U
I[ETTHBIM CTPOSHHEM MaKpPOMOJIEKYI.

Krnaccudukanyst mosMMepoB Mo IPOMCXOXKICHHUIO, XUMHYECKOMY COCTaBY, CTPOCHHIO
3BEHBEB, CTPYKTYPE MAKPOLICHIEH.

Poib ycpeaHEHHBIX XapaKTEPHCTHK IIPU ONMCAHUK CTPOCHUS U CBOIMCTB IIOJIMMEPOB.
Tpu ypoBHA CTPYKTYpHOH OpraHM3alUM IIOJIMIMEPOB: XHMHYECKOE CTPOCHHE IICIIH;
KOHHUrypalus 1 KoH(GOpMaLys LeH, HaMOJIEKYJIIPHOE CTPOCHNE HOJIIMMEPHBIX TEIL.
CpenHue MOIEKYIIPHBIE MACChl. MeTOIBI YCPETHEHUS U OIIEHKH.
MornekyIsipHO-MacCOBOE PACIIPE/IeNICHHE ITOJINMEpA, €T0 ONUCAHNE U XapPaKTePHCTHKH.
Kondurypamms  makpomonekyn. KordurypanmoHHble w30Mepbl  MaKpOMOJIEKYI
BUHWJIOBBIX ITOJIMMEPOB U TTOJIHINCHOB.

Crepeousomepusl LeNel U CTEPEOPEryIAPHBIE NOIUMEPBL.

Kondopmarmss n  KoHMOpMalOHHAas  HM30MEpHs  MakpoMmolnekyn.  ['mGkocTh
MaKpOMOJIEKYII.

Mogenu, onucsiBaromue THOKOCT MakpoMmosekyi. [lepcucrenTras Monens. CBoOoaHO-
COYJIEHEHHAs IIelh; MOJAENN YYUTHIBAIOIINE TIOCTOSHCTBO BAJICHTHBIX YIJIOB M Oapbepsl
BHYTPCHHETO BpAICHUS.

CB0OOAHO-COUNEHHAs IeNb KaK HACATH3UPOBAHHAS MOJENb I'MOKOH MaKpOMOIEKYIIBI.
OCHOBHBIE KOJTMYECTBEHHBIE XaPaKTEPHCTHKH.

. TepmoauHammueckass THOKOCTh LIENH; €€ OleHKa mo cermMeHty KyHa u cpemHe-

KBaZpaTHYHOMY PACCTOSHHUIO MEXTy KOHIAMH Iienu. CBs3b IMOKOCTH ¢ XMMHUYECKAM
CTPOEHHEM LICTIH.

Kunermueckast THOKOCTE MaKpOMOJIEKYITBI. DaKTOPHI €€ OpeIeIIAIoNIIe: TeMIIepaTypa,
BEJIMYMHA M YaCTOTa MPUJIOXKEHHBIX BHELIHUX CHJI. KHHEeTHYeckuii cerMenT.
KondopmarmonHast CTaTHCTHKA MAaKPOMOJIEKYI. ['ayCCOBBI KITyOKH.

MeTo/1bl OLIEHKH THOKOCTH MaKpOMOJIEKYII.

TepmonnHaMuYeckoe MOBEICHHE MAKPOMOJIEKYN B PacTBOPE M €ro OCOOEHHOCTH IIO
CPaBHEHHIO C IOBEJCHUEM HNU3KOMOJICKYJSIPHBIX BEILECTB. YPaBHEHHE COCTOSIHUS IS
PacTBOPOB HOJIIMMEPOB. O - Y CIIOBUSL.

TepMmonuHaMHKa PAacTBOPEHHS IOIMMEPOB. ODHTANBIHA M JHTPONMS PACTBOPEHHS.
BrustHUME pa3iuyHBIX (PaKTOPOB HA PACTBOPUMOCTH MOJIMMEPOB (XMMHUYECKas HMPHpOIa
IoJMMepa U PacTBOPUTEINS, MOJIEKYIIIpHAs Macca, CTETIeHb CIIMBKY ITOJUMEpa U T.1.).
JlMHAMUYeCcKHe CBOMCTBA PACTBOPOB ITOJNMMEPOB. BS3KOCTH pa30aBICHHBIX PacTBOPOB
MOJUMEPOB.

BHCKO3MMETPHYECKUA METOJ] OLIEHKH MOJICKYSIPHOM Macchl M CPETHHX Pa3MEepoB
KITyOKa.

ArperatHble U (ha30BBIE COCTOSHHSA ITOTMMEPOB. METOIBI OICHKH. BiusHue cTpoeHuUs
MOJIUMEpa Ha €ro CIIOCOOHOCTh HAXOANTHCS B PA3INUHBIX (ha30BbIX COCTOSHHUSIX.
HanmormexymspHas opraHu3aIiist HeKpHCTAJUTHUeCKHX (aMOp(hHBIX) ITOIUMEPOB.
IMonuMepsl B KPUCTAIIMYECKOM COCTOSHMH. HeoOXonuMmble YCIOBHS CYIIECTBOBAHMSI.
CrerneHp KPUCTAUITMYHOCTH U €€ 3aBUCHMOCTE OT YCJIOBHI KPHCTaJUTH3ALIIH.
HaaMorekynsipHast opraHu3anusi KpUCTaNIMYECKUX TTOJIMMEpPOB.

Pa3znmuune w CXOACTBO B CTPYKTYPHOH OPTaHM3AIMM KPUCTAIIMISCKHX M aMOPQHBIX
HIOJIUMEPOB.

TepMoMexaHHIECKHUH METOx HCCIEIOBaHUSL MIOJIMMEPOB. Temnepatypsr
PEJaKCaMOHHbIX EPEXO0/I0B U NX 3aBUCUMOCTb OT MOJIEKYJISIPHON Macchl OJIMMEPOB.
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28.
29.
30.
3L
32.
33.

34.

35.

36.
37.
38.
39.
40.
41.

42,
43.

44,
45,

46.
. Auddysnonnsie 3ddexTsl B pagMKanbHOH mojuMepu3anuu. KuHeTnka TriryOOKon

47

48.

49.

50.

51.

52.

TepMoMexaHWYeCcKHEe  CBOWCTBA  aMOP(HBIX  HOMMMEpoB. Tpu  (QHU3HYIECKHX
(penakcalOHHBIX ) COCTOSHMS aMOP(PHBIX MOJIUMEPOB.

CpoiicTBa aMOp(HBIX MONMUMEPOB B CTEKIOOOPAa3HOM COCTOSHMH. MexXaHu3M
CTeKJIOBaHUA. PenakcallMoHHbIN XapakTep mpolecca.

AMop(hHBIe TTOMMMEpHBIC CTEKNIa. YIIpyTras ¥ BRIHYKACHHO-3JIacTHUecKas nedopMarius
MTOJIUMEPHBIX CTEKOJL.

[Mnactudukanus momumepoB. MexaHu3mbl mactudukanud. [IpaBuina o0OBEMHBIX U
MOJIBHBIX J0JIEH.

BbIcOKO3TaCTHYECKOE COCTOSIHME aMOpPGHBIX MONMMEpoB. TepMoauHaMmka U
MOJIEKYJISIPHBII MEXaHU3M BBICOKO3JIaCTHUECKUX AedopMaLuii.

PenakcanonHass mpupoia SJIACTUYHOCTH. [ MCTEpe3WCHBIE SIBICHUS TpPH Ppa3BUTHU
nedopMaIuy 3JacTOMEPOB.

PenakcanoHHbIe SBIEHUS B TEPMOMEXAHHMYECKOM MOBEICHUHU MOIMMEPOB. BrusHue
YacTOTHl ~ NPIJIOKEHHOTO  HANPsDKCHUS Ha  TEPEeXOoAbl  CTeKlooOpasHoe <«
BBICOKO?JTACTHYECKOE COCTOSHHE IIONMMepa. [IpWHIMI TeMIepaTypHO-BPEMEHHON
CYNEepHO3ULIUU.

Bs3ko-Tekydee cOCTOSHHE MONUMEpOB. MeXaHU3M BS3KOTO TEUEHMS pacIllaBa
(penTanyoHHas MOZEb). 3aBUCUMOCTb TEMIIEPAaTypbl TEKYyYECTH OT MOJEKYISIPHOI
MAacchl MOJTUMEPOB.

Hcmonp30BaHNE BS3KO-TEKYUYETO COCTOSHHMS ITOJMMEPOB B MpakTHKe. Crenuduyeckue
3¢ dekxTs!, HabmogaoMmuUecs IPYU TEIEHUN PACIUIaBOB IOIHMEPOB.

OpHEHTHPOBAHHBIE CTPYKTYPHl KPUCTANIMYCCKUX W aMOP(HBIX MOJIAMEPOB. Y CIOBHSA
(dhopmupoOBaHUsI, 0COOCHHOCTH CBOMCTB.

MexaHn4Yeckue CBOWCTBa KPHCTAUIMYECKUX W KPHUCTALIM3YIOUIIMXCS IOJIHMEPOB.
SIBNeHNe KpUCTAILTM3ALUH MTPU pacTsbKeHUH. HanpspkeHne pekpucTaiiu3aluy.
INonmnmepu3aryst Kak cHocod CHHTE3a MONMMMEpOB. TepMOIMHAMHKA MONMMEPH3alIlHH.
[MonumepHu3alnoHHO-AETIOIMMEPHU3aLMOHHOE paBHOBECHE.

OCHOBHBIC JOMYIICHUS, WCIONb3yeMble IIPH BBIBOJIE KHHETHUYCCKHX YpaBHEHUI
MIOJTUMEPH3aLIUH.

PapmkameHas mommMepnsanus. OCHOBHBIE CTaAMH paJUKaJbHOW IOIMMEpH3aIlni
(MHUIIMKMpPOBaHME, POCT, OOPHIB U Iiepeiaya IeTn).

KuHeTHKa paguKabHON MOTUMEPH3AIIAH IIPU MAITBIX CTETICHIX MPEBPaICHUs.
PangukanbHas comonumepu3auus. YpaBHEHHE C€OCTaBa COINOJMMEPOB JUISI  MaibIX
CTENeHEN IpeBpalleHusl.

IToHsiTHE 00 OTHOCUTENHHON PEAKIIMOHHOW CIIOCOOHOCTH MOHOMEPOB IPH PAIUKAIBHOMN
cononuMepusanud. KoHCTaHThI conoIuMepu3alui U METO/Ibl UX ONPEJEICHHUS.
JunarpaMMbl cocTaBa COMOIUMEPOB. THIIBI COMOTUMEPU3AIUH.

[IpyauHBI OTKIIOHEHHS OT YPaBHEHHUS COCTaBa IPH COTIOIMMEPH3aIIHH.

pamuKaIbHON mommMepu3anud. «I emb-3¢hQexT.

Bunbl nonHoil nmonuMepusanud. MoHOMEpBI, CIOCOOHBIE K MOHHOW MONMMEPU3aLUU.
AKTHBHBIC ICHTPHI HOHHOH ITOJIMEPU3anny 1 00IIre CrIocoOBI HHUIIMPOBAHMS.
Katnonnas nomuMepusanus. XapakTEpUCTHKa MOHOMEPOB, CIOCOOHBIX BCTyNaTh B
KAaTUOHHYIO IoNuMepu3aluoo. MHunuupoBaHue, pocT U OrpaHMYEHUE LeEned Ipu
KaTHOHHOM MOJMMEpPU3aLUH.

AnnonHas nonauMepusanus. MOHOMEpPBI U KaTaau3aTopbl aHUOHHOW MOIMMEPU3ALUU.
WaunurpoBaHue, pocT U OrpaHUYEHHE IIeNel IpY aHHOHHOM MOJIMMEepU3allu.
Kuneruka wuoHHON mnonumepusanuu. ConocTaBieHHE paJMKaAbHOM M HOHHOH
MOJIUMEPH3ALHH.

Be3oOpeIBHAS ~ MONMMeEpH3alls, €€ OTIMYUTENbHBIe ocoOeHHocTH.  «OKuBas»
paayKanbHas 1 MOHHAs MOJIMMEpU3alys.
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53.

54.

55.
56.

57.

58.

59.

60.

[IpuHIMIBI ~ CHHTE3a  CTEPEOpery/SIPHBIX  MOJUMEpPOB. Poib  3HEpreTHdeckux,
CTEPHUYECKUX U MOJSIPHBIX (PAKTOPOB IPH 00pa30BaHUU CTEPEOPETYIISIPHBIX TOJIMMEPOB.

Crepeocnieninudeckass HOHHas H  HOHHO-KOOPJHWHAIIMOHHAS  TTOJIMMEpPHU3AIIHSL.
Karanuzatopsr Llurnepa-Harra.

Crepeocnennpudeckre 3QGEKThI IPU paTuKaTEHON TOJMMEPU3aIIHH.

CriocoObl OCyIIECTBICHUSI MpOLECCOB monuMmepusanuu. llonumepusanus B macce, B
pacTBope, B AUCIEPCHBIX CHCTEMAX.

IonukonaeHcamus. Kiaccudukarys M THUIBI peakiuil modukoHgeHcauun. OCHOBHBIC
pa3u4Hs MOJIUKOHACHCAMOHHBIX U IMTOJIMMEPU3AIMOHHBIX TTPOIIECCOB.

PaBHOBecHas u HepaBHOBecHas (oOparumMas U HeoOpaThmast) nojukoHaeHcanus. CBs3b
BO3MOYKHOCTH TIOJTYUEHHS BEICOKOMOJIEKYIISIPHBIX TIOJTMMEPOB X KOHCTAHTBI PABHOBECHS.
BrusiHEE CTEXHOMETPUH, MOHOGYHKIIMOHAIBHBIX MPUMEced M MOOOYHBIX peakuuii Ha
MIPOTEKaHUE TTOTMKOHICHCAIIHY.

MonekynsipHast Macca W MOJIEKYJIIPHO-MAaCCOBOE  paclpeiesIeHue pu
MTOJTUKOHICHCAIINH.

Kpurepun oueHuBanus 3ayera:

HEC 3a4€T BBICTABJIACTCA CTYACHTY, €CIIU CTYACHT UMECT HCTIOJIHBIC TPEACTABIICHUA 00

00CyXIaeMoM pazziese TUCIUTUIIHEL

3a4€T BBICTABJIACTCA CTYACHTY, €CJIN CTYACHT UMECT C(l)OpMI/IpOBaHHBIe CUCTEMATUYCCKUE

npeacTaBieHus 00 00CcyXaaeMoM pasieie TUCIUTUIAHBL.

5.Yue6Ho-MeToqu4YeCcKO€E U NHPOPMALMOHHOE o0ecTieYyeHHe THCIMIIUHBI

5.1. ITepeyeHb OCHOBHO U IONMOJHUTEIBLHOI YUeOHOM JINTEpPATYpPbl, HEOOXOAUMOI 1151
OCBOCHMS JUCHHUILIMHBI

OcHoBHas THTepaTypa:

1

Kynum, E.W. ®u3nuko-xuMusi OIUMEPOB [IJIEKTPOHHBIN pecypc] : y4eb. mocobue mo
Kypcy "BvIcOkoMoOeKyIsapHBIe coenHeHU " Ui cTyd. XuM. ¢axymnsrera / E.W. Ky ;
Bamkupckuii  rocynapcTBeHHbI yHuBepcurer .— Yda : PUlbamly, 2012 .—
OJNeKTpoH. Bepcus Ted. MyOonukarmuu .— JlocTym BO3MOXEH depe3 JJIEeKTPOHHYIO
oubmmorexy baml'V .— <URL:https://elib.bashedu.ru/dl/read/Kulish_Fiziko-himiya
polimerov_Uch.pos_2012.pdf>.

Cemuukos, IOpuii JlenucoBud. BeicokomMonekyasipHble COEAMHEHHUS : YUeOHUK ISl BY30B
/ 10. . CemunkoB .— M. : Akagemusi, 2003 (6o 2005).— 368 c. : un. — (Beicmee
obOpazoBanue) .— [onym. M-BoM oOpazoBanusi PO B kauecTBe yueOHHMKa AJIs CTY/I.
BY30B, o0y4Jatormxcs mo crem. "Xumus" .— ISBN 5769514329 :

JonoHuTe/ILHAS JIUTEpaTypa:

Tarep, Auna AnekcanapoBHa. Ousuko-xumMus nmoaumepos / A. A. Tarep ; mox pen. A. A.
Ackanckoro .— 4-e m3n., nepepa6. u gon. — M. : Hayunsni mup, 2007 .— 576 c¢. —
bubmuorp. B konie ria. — ISBN 978-589-176-437-8

14



4. Cemumkos, 0. JI. BBeneHne B XUMHIO TOJHMEPOB [DJIEKTPOHHBIN pecypc] : yueO.
nocobue / 0. 1. Cemuukos, C. @. XKunsnos, C. J. 3aiiueB .— Uzn. 2-e, crep. — CIIO. :
Jlans, 2014 .— 224 c. — (Y4ebnuxu 11 By30B. CrienmansHas auTeparypa) .— Jloctyn
K TEKCTY 3JICKTPOHHOTO M3J]aHHUS BO3MOXCEH uepe3 DJICKTPOHHO-OMOIHOTEUHYIO CHCTEMY
W3/1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-1325-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=4036>.

5. Kymnesnes, Banepuit Hukonaesmu. Xumus u ¢pu3ruka nonumepos : yuaed. nmocobue / B. H.
Kynesnes, B. A. Illepmne .— W3a. 3-e, ucnp. — Cankr-IlerepOypr ; Mocksa ;
Kpacuonap : Jlans, 2014 .— 368 c¢. — (YueOHUKHM 11 By30B. CrienuanbHas IHTepaTypa)
.— JIoCTym K 3JeKTPOHHON BEPCUM 3TOW KHUTH Ha www.e.lanbook.com .— bubsuorp. B
koHie rin. — ISBN 978-5-8114-1779-7 :

6. Kynesnes, B. H. . Xumus u ¢usuka nonumepos : ydueonuk / B. H. Kynesues, B. A.
MepmraeB .— M. : KonocC, 2007 .— 367 c. — .— ISBN 978-5-9532-0466-8 : 468 p

5.2. Ilepeuyennb pecypcoB uHGOPMALHOHHO-TEJIEKOMMYHUKAUUOHHOI ceTu « UHTEpHET» M
MPOrpaMMHOT0 ofecTieYeH s, HeOOXOUMBIX I OCBOEHHS TN CIHILTHHBI

OnexrponHas oubnanoreunas cucrema «bbaml ¥V - https://elib.bashedu.ru/

2. DOmnextpoHHas OubIMOTeYHas cucTeMa «YHHBEpPCUTETCKas OuOIMOTeKa OHIaHH» -
https://biblioclub.ru/

3. DiieKTpoHHas OMOJIMOTEYHas CHCTeMa u3arelaseTBa «Jlaney - https://e.lanbook.com/

4. DnekTpoHHBIi Katanor bubnuorexkn baml'V - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3el manHbix EastView (ZOCTym K 3JIEKTPOHHBIM HAYYHBIM JKypHAjlam) -
https://dlib.eastview.com/browse

6. Hayunas oamexTpoHHas OmbOnmoreka - elibrary.ru  (mocTym K AIEKTPOHHBIM HayYHBIM
sKypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. dorosop Ne 104 ot
17.06.2013 r. JInuen3uu 6eccpoyunble

8. MicrosoftOfficeStandard 2013 Russian. doroBop Ne 114 or 12.11.2014 r. JluueHsuu
OeccpodHbie

9. Linux OpenSUSE 12.3 (x84_64) GNU General Public License
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6.MaTepuajibHO-TeXHUUYecKasi 0a3a, He0OX0AMMAsI JUISI OCYLLeCTBJICHHS

06pa30B2TeJ’IbHOI‘0 npounecca 1mo 1ucCumIinie

HaumenoBanue
CNeHUAIBLHBIX MOMELeHU 1
noMemeHuii ais
CAMOCTOSITEJIbHOM PadoThl

OcHaleHHOCTH CNenUaIbHbIX NOMeIleHHi 1
TIOMELIeHMIi IJIsi CAMOCTOATe/IbHOK padoThI

IlepeyeHb TMIEH3HNOHHOI0 IPOIPAMMHOIO
obecmeveHusl.
PexkBH3MTBI NOATBEPKAAIOLIEI0 JOKYMEHTA

1. y4eOHasi ayauTopusi Ijsi
NPOBeIeHUs 3aHATHIH
JIEKIIHOHHOTO THIA:
aymuropus Ne 405 (xumbax
kopmyc), aymutopus Ne 311
(xumpak Kkopmyc), ayIuTOpHs
Ne 310 (xumdak  kopmyc),
aymuropust  Ne 305 (xumdak
KOpITyC).

2. ydeGHasi ayaMTOpPHS s
NMpOBeJeHUsI TPYNNOBBIX H

WHINBUIY AJTbHBIX

KOHCYJbTaNui ayauropus Ne
405 (xuMdak KopIIyC),
aymuropus  Ne311  (xumdak

xopmyc), ayzuropusi Ne 310
(xuMdak KopIyc), ayJuTOPUs
Ne 305 (xumdak xopiyc).

3. y4yeOHast ayauTOpHs
ISl TEeKYHIero KOHTPOJst M

NPOMEIKYTOUHOI

arrecranuu: ayautopus Ne
405 (xumpak KopIyc),
aymuropuss Ne 311 (xumdax

xopmyc), aymutopus Ne 310
(xumpak kopmyc), ayIuTOpHs
Ne 305 (xumdax koprmyc).

4, noMeleHust IS
€aMoCTOSATeJIbHOI padoThI:
yuTanpHbId  3am Ne 1
(TnaBHBII KOpITyC),
guTanbHbI 3a1 Ne 2 (pusmar
KOpIyc-y4eOHOE), YU TaTbHbIH
3am Ne 5 (rymaHuTapHbIi
KOpIYC),4nTabHbli 3a11 Ne 6
(yueOHblit
KOPIIyC),9UTaNbHEINA 3a1 Ne 7
(TyMaHHUTapHBII
koprryc),stabopatopus Ne 206

(xumak KOpIIyC),
naboparopus Ne 209
(xumbak KopIyc),
naboparopus Ne 419

(xumdak kopryc).

5. [lomemenue 1151 XpaHeHUs
H NPOQUIAKTHYECKOTO
00CTy:KHBAHHS y4eGHOro
odopynoBaHus: ITabopaTopus
Ne 013 (xumak xopiryc).

Aynuropusi Ne 405
VYueGHast Mebenb, yaeOHO-HATIISIHEIC TOCOOUS,
JIOCKa,HOYTOYK,MyJIbTHMEHA-IIPOCKTOP
MitsubishiXD3200U, JKpaH c
anexrponpusogoM 300¥400cmSpectraClassic.
Aynutopusi Ne 311
VYuebOnas MebOenb, yueOHO-HArIISAHBIE TTOCO0OUS,
nocka, HOyTOyK,mpoekropMitsubishiXD600U,

3KpaH c 3IIEKTPONPHBOIOM Projecta
183*240cMmMattewhite.
Aynutopusi Ne 310

VYueGHast Mebenb, yueOHO-HATTISJHbIE TOCOOUS,
JI0CKa, HOYTOYK,MyJbTHMEHA-IIPOCKTOP
MitsubishiEW230ST, 9KpaH  HACTCHHBIN
ClassicNorma 244*183.
Aynuropus Ne 305

VYueOHast MeOernb, yueOHO-HarIISAHbIC TIOCOOUS,
JIOCKa, HOYTOYK,MYJIbTHMEANA-IIPOCKTOP
MitsubishiEW230ST,  akpaH  HACTCHHBIH
ClassicNorma 244*183.

YuranabHblii 320 Ne 1
Hayunpiii wu  y4yeOHbIi  GOHO, HaydHas
nepuoguka, IIK (momoGmox) - 3 mr.,
HeorpanuueHHeli jgoctyn k OBC wu BJI;
KOJIMYECTBO MOCAIOYHBIX MeCT — 76.

YuranbHbiii 3an Ne2
HayyHbii 1 y4yebHblt  ¢oHA, HayyHas
nepuoguka, MK (MoHO6/10K), NOAKNOYEHHBIX
K ceTu MHTepHeT, — 8 WT., HEOrpaHWUYeHHbIN
poctyn K 3b6C n Bb/l; KOANMYeCTBO NOCAAOUYHbIX
mect - 50.

YuraabHblii 3271 Ne §
Hayunelii  u  y4eOHbIi  (oHA, Hay4Has
nepuonuka, IIK (MoHOGmOK) - 3 mim,
HeorpanumueHHbIH goctyn k OBC u BJI;
KOJIMYECTBO MOCAJ0YHBIX MECT — 27.

YuranbHsblii 37 Ne 6
Hayunelii u  yueOHblit  ¢QoHn, HayuHas
nepuoauka, [IK (monoOmokx) - 6 T,
HeorpaHuueHHeli noctyn k OBC u B[
KOJIMYIECTBO MOCAT0YHBIX MecT — 30.

YuraabHblii 3271 Ne 7
Hayunplii wu  y4eOHBIT (GoOHO, Hay4dHas
nepuoguka, IIK (MomoOmox) - 5 T,
HeorpanmdeHnslii jgoctyn k OBC wu B[
KOJIMYECTBO MOCATOYHBIX MecT — 18.

JlaGopaTopus Ne 206
Vuebnas Mebenb, y4eOHO-HarJIs THbIE
mocoOus, Memanka MarautHas — EcoStir
(1.51,300-

200006/muH,miatdopmaniam. 1 20mm,6e3

1. Windows 8 Russian. Windows Professional
8 Russian Upgrade. orosop Ne 104 or
17.06.2013 r. JIunensuu GeccpouHbie

2. MicrosoftOfficeStandard 2013 Russian.
JHorosop Ne 114 or 12.11.2014 r. JIuuensuun
OeccpouHble
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Harpesa), Memanka MarauTHas [19-6110 (mo
1n, ¢ momorp. 120C), Memanka MarHUTHas
I19-6110 (mo 1x, ¢ mogorp. 120C), memanka
MarautHas [19-6110 (mo 11, ¢ mogorp. 120C),
Memraika MAarHduTHas ¢ mojorpeBom 13-
6110M, Memianka MarHMTHas C IOJOTPEBOM
I15-6110M, MUKPOCKOII,
MHOTO(YHKI[OHAITBHOE YCTPOMCTBO
KyoceraFS-1030MFP, wnoyroyk HPPavilion,
npoekrop  BenQMP612C, noyrOyk HP
6820sT2370 17 WXGA, wmonutop 19"
Samsung 931BWSFVTFT, cucreMHBIi 010K
IntelCore B xommuexre, mamsats NransTS 4G,
CTYN NCO/uepn/ (6mrT.), HOYTOYK
ASUSK52JE 15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopust Ne 209

Vuebuas Me0eb, y4eOHO-HATIIAAHBIC
1oco0ust, KOMIIBIOTEp B COCTaBE: CHCTEMHBIN
6nok  DEPO460MD/3-540/T500G/DVD-RW,

MOHUTOP 20" Samsung,
MHOTO()YHKIHOHAILHOE ycTpoiicTBo
(mpunTep/xomup/ckanep)  FS-1030  MFR,
TIpHHTED Ta3epHBIi MOHOXPOMHBIH

SamsungML-3310D, Opuduar mnpucraBka,
kpecino «IIpectmx», TymOOuka MOGHIBHAs,
ctyn "IIpecTmx", CTON MUCHM., CTOJ HHCBHM.,
ctyn UCO
JlaGopaTopust Ne 419

YueOHas Meberb, y4eOHO-HATJIAAHbIE
ocoOus, MHOTO()YHKIIHOHATIBHOE YCTPOUCTBO
HPLaser, mnanmrerssiit kommbiotep AppleiPad
64 GBWi-Fi +3G Yepubiii A4-1.00ITw,64'b

C  UYexJIoM,  KONHMPOBAIBHBII  ammapar,
KOIIMPOBAJIGHBIH anmapat
JlaGopaTopusi Ne 013

Kommiekr wmebenmn BHP, Becer GR-120
(120r*0,1Mr) BHYTp. KaTHOPOBKa, C MOBEPKOIA,
nentputdyra OITH-8, MHOroMyHKIHOHAIBHOE
ycrpoiicteo  HPLaserJetM1536  DNFMFP
(CE538A)128mb, snekrporuiirka
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IIpunoxenne Ne 1
MUHOBPHAYKU POCCUUA

OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE VUPEXXJEHWE BBICIIEI'O OBPA3OBAHMA
«BAILIKMPCKHI TOCYJAPCTBEHHBI YHUBEPCUTET»

COJEP)KAHUE PABOYEW ITPOT' PAMMBI

JAHUCIUITTTHHBI I/I36paHHLIe TJIaBbl XMMHUH IMOJIUMEPOB
Ha 3UMHIOIO CECCHIO 5 Kypca

(bopma 0bydeHHs -3a09HOE

Bup pa6orsl O0BbeM IUCHUILIHHBI
O6mas TpynoemkocTs nuctuiuinibl (3ET / qacoB) 1/36
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpernoiaBaTesieM: 30,2
JIEKIHA 30
MPAKTHYECKUX/ CEMUHAPCKUX -
712a00paTOPHBIX -
KOHTPOIIh camocTosaTebHOM paboTsl (KCP) -
OKP 0,2
Y4eOHBIX YacOB Ha CaMOCTOSTENbHYIO padoty obydatommxcs (CP)
BKJIIOUasi MOJTOTOBKY K 9K3aMEHY/3a4eTy 1,8
KOHTPOJIb 4
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](DopMa TEKYIIEro

Mpumeuanue [i2]: gonxHb
YMOMMHATLCA BCE OLLEHOYHbIE CPEACTBaA M.
4.2

OIMMCaHUX CTPOCHHUA U

dopma U3yyeHHus MaTepHajIoB: JIEKIINH, OcHOBHas # KOHTPOJIS
MPaKTHYECKHUE 3aHATHS, CEMUHAPCKUE 3aHATHS, JIOTIOJIHUTEIbHAS Sananmst 1o YCIIEBaEMOCTH \
Neo T nabopaTopHble pabOThl, CAMOCTOSTEIbHAS JUTeparypa, N (KOMIIOKBUYMBI,
eMa U Cofiep)KaHue CaMOCTOSITENIbHON
/T paboTa u TpyIO0eMKOCTh (B Yacax) pekoMeHayemas KOHTPOJIbHBIE
paboTe CTyIeHTOB
cTyneHTaMm (HoMmepa paboThI,
B K [P/CEM 1P Cp U3 CIHCKa) KOMIIbIOTEPHBIE
cero TECTHI U T.II.)
1 2 3 4 5 6 7 8 9 10
[Ipeamer u 3a1a4n HAYKU O 1,8
MoJUMepax.
Baknenmme cBoiicTBa
MOJIUMEPHBIX BEIIECTB,
00YCIIOBJICHHBIC OOJIBITHMU
Cpenssist IMHA
pa3Mepamu U LEeHbIM
uenu (cp. creneHb
CTPOEHUEM MaKPOMOJIEKYJI.
NOJMMEpH3allly,
Knaccudukamus moimmepos
Cp. MOJIEKYJIApHbIE
I10 IPOUCXOKACHUIO,
XUMHUYECKOMY COCTaB Macerl,
1. Y e 2 1-6 MOJIEKYJISIPHO- 3a4er
CTPOCHUIO 3BEHBEB,
CTPYKTYPE MaKpOILEIEN MAccoBbIC
PYKTYD P ' pacrpeneneHus,
CpenHue MOJIEKyJIsIpHbIE
Macchl. MeToIbl YCpeJHEHUS CrI0Co0H!
. H ouemzlnp onpenenenus MM
) u MMP).
MonekyaspHO-MaccoBOE
pacrpeeneHe nojJuMepa,
€ro OIHCaHUe U
XapaKTEePUCTHUKH.
Ponp ycpenneHHBIX
XapaKTepUCTUK NIPU
2. PAKTED P 4 1-6 3a4er

CBOICTB IOJMMEPOB.
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Tpu ypoBHS CTpYKTypHOI
OpraHu3aIlH OJTUMEPOB:
XUMHAYECKOE CTPOCHHUE 1IeTIH;
KOH(Urypauus u
KOH(opManus 1emnw,
HaJIMOJICKYJISIPHOE CTPOCHHE
MOJIMMEPHBIX TEJI.

Kondurypanus
MaKpOMOJIEKYIL.
Kondurypamnnonnsie
H30MEPbI MAKPOMOJICKYIT
BHUHHUJIOBBIX ITOJIMMEPOB U
MOJIATACHOB.
Crepeon3oMepus 1eneH u
CTEepEOpEryISIPHBIC
MOJIMMEPBIL.
Kondopmarus u
KOH(opMannoHHasT
H30MEpPUST MAKPOMOJICKY.
I'mOKOCTE MaKpOMOJIEKYII.
Mozenu, OIHCHIBAIOIIIE
THOKOCTh MaKPOMOJIEKYII.
ITepcucrenTHAs MOJEND.
CB0OOIHO-COWIEHEHHAS
IeTIb; MOAEIH
YUHUTHIBAIOIINE TOCTOSHCTBO
BAJICHTHBIX YIJIOB M Oaphephl
BHYTPEHHETO BPAIICHHSL.
CB00OIHO-COWIEHHAS LIENTH
KaK UIcaTH3uPOBAHHAS
MOJIeNIb THOKOM
MaKpoMoJieKyibl. OCHOBHBIE

3a4€CT
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KOJINYECTBCHHBIC
XapaKTEPUCTHKH.
TepmoanHaMuvecKas
THOKOCTE IIETH; €€ OI[EHKA
1o cermeHty KyHa u cpenne-
KBaJIpAaTHYHOMY PACCTOSTHUIO
MEX/Ty KOHIIAMH TEITH.
CBsI3b THOKOCTH C
XUMHYECKHM CTPOCHUEM
LIEIIHA.
Kunernueckast riOKOCTB
MaKpOMOJIEKYIbl. DaKTOPHI
ee ompeIesroNIue:
TeMIIeparypa, BeIHIuHA U
4acTOTa MPHIIOKESHHBIX
BHCIIHHUX CHJI.
Kunernueckuii cerMeHT.
Kondopmanuonnas
CTaTUCTHKA MaKPOMOJIEKYJI.
I'ayccoBsl KTyOKH.
Mertompl OIICHKH THOKOCTH
MaKpOMOJICKYJI.

TepmoanHaMU4ECKOE
[IOBEJIEHNE MaKpPOMOJIEKYII B
pacTBOpe U ero 0COOEHHOCTH

10 CPABHEHUIO C
MTOBE/ICHUEM
HU3KOMOJIEKYJISIPHBIX
BEIIECTB. Y paBHEHUE
COCTOSIHUS JIJIs1 PACTBOPOB
nonuMepos. [ - Ycnosusl.
TepMoanHaMuKa

1-6

3a4€CT
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PacTBOPEHHSI OJIUMEPOB.
OHTaJIbIIUS U SHTPOIIUS
pactBopeHus. Biausaue

Pa3IUYHBIX ()aKTOPOB HA

PacTBOPUMOCTbH OIUMEPOB
(xuMugecKast mpupona
HOJMMEpa U paCTBOPHUTEIIS,
MOJEKyIspHas Macca,
CTEeIEeHb CIIMBKH MOJIAMEpa
" T.J.).

JlnHaMHu4YeCcKre CBOMCTBA
PacTBOPOB MOIUMEPOB.
Bsi3kocTh pa3baBiieHHBIX
PacTBOPOB MOIUMEPOB.

Buckozumerpuaeckuii
METOJI OIICHKH
MOJIEKYJISIPHOM Macchl U
CPeAHUX pa3MepoB KIyOKa.

ArperaTHbie U (a30BbIe
COCTOSIHUS TIOJTAMEPOB.
Merons! oneHku. Biusaume
CTPOCHUS TIOJIMMEpPa Ha ero
CIIOCOOHOCTH HAXOIUTHCS B
pa3IuYHbIX (Ha30BBIX
COCTOSTHUSX.
Hagmonexymsipaast
OpTaHU3aIHs
HEKPHCTAILTHYECKIX
(aMOpP(}HBIX) TOIUMEPOB.

1-6

3a4€CT

[Tonmnmeps! B
KPUCTAJIINYECKOM

1-6

3a49€CT
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cocrostHuU. HeoOxoaumbie
YCIIOBHS CYIIECTBOBAHUSI.
CreneHp KpUCTALTMYHOCTH
U €€ 3aBUCUMOCTb OT
YCIOBHMA KPUCTAJLTH3AIHH.
Haamonekynspras
OpraHu3aLHs
KPUCTAJITUYECKUX
MIOJIMMEPOB.
Paznuuue u cxoacTBO B
CTPYKTYPHOU OpraHU3alun
KPUCTAJNINYECKUX U
aMOP(HBIX OJIMMEPOB.
TepMomMexaHUYECKUH METOH
HCCIIEI0BaHUS [IOJIMMEPOB.
Temmneparypsl
pellaKCallMOHHBIX TIEPEX0JI0B
U UX 3aBUCHUMOCTDH OT
MOJIEKYJISIPHON MacChl
MOJTMMEPOB.

TepmomexaHUUECKHE
CBOWCTBA aMOP(HBIX
noauMepoB. Tpu
(bu3nIeCKUX
(permakcanoHHbBIX )
COCTOSTHUSI aMOP(HBIX
HOJINMEPOB.
CBoiicTBa aMOp(HBIX
MOJIMMEPOB B

CTeKHOO6pa3HONICOCTOﬂHHH.

MexaHu3M CTEKIOBaHUS.
PenakcainimoHHbINA XapaKTep

1-6

3a4€CT
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mporecca.
AMop(dHBIE TOTIMEPHBIE
CTeKJIa. YIpyras u
BBIHY>KJICHHO-3JIaCTHYECKAs
JehopMaIus MoJIMMEPHBIX
CTEKOJI.
[Mnacrudukanus
MOJTUMEPOB. MeXxaHNU3MbI
miactuukammy. [Ipapuna
00BEMHBIX ¥ MOJILHBIX
OJIEH.
Bricokoanactuyeckoe
COCTOSTHHE aMOP(HBIX
MOJIMMEPOB.
TepmognHamMuKa u
MOJIEKYJISIPHBIN MEXaHU3M
BBICOKODJIACTHYECKHX
nedopManui.

PenakcanmonHas mpupona
AIIACTUIHOCTH.
I'ncrepesncHbIe SBICHAS
IIPH PA3BUTHU JIe(hOPMAIIUU
3IIACTOMEPOB.
PemakcanmoHHbIE SBICHUS B
TEPMOMEXaHNIECKOM
ITOBEAECHHUH TIOJINMEPOB.
Bnusiaue wactoTsl
MPUIOKEHHOTO HATIPSHKCHHS
HAa MEPEXO0/IbI
CTEKII0O00pa3Hoe <>
BBICOKODJIACTHYECKOE
COCTOSIHHE MOJIUMEPa.

1-6

3a4€CT
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ITpunnun TemmneparypHo-
BPEMEHHOM CYIEPIIO3UIINH.

Bszko-Tekydee cocTosHUE
MOJTUMEPOB. MeXaHU3M
BSI3KOT'O TEUEHHsI pacIliaBa
(penTallnOHHAs MOJEND).
3aBHCHUMOCTh TEMIEPATyPhl
TEKYYECTH OT MOJIEKYJISIPHON
MAacChI TIOJIMMEPOB.

Hcnonb30BaHue BI3KO-
TEKYUYEero COCTOSHHS

MOJIMMEPOB B TIPAKTHUKE.
Crenuguaeckue 3¢ hexTs!,
HaOroAatoNIHecs Ipu
TEUCHHUH PACILIaBOB
MTOJIIMEPOB.
OpHEeHTUPOBAHHBIE
CTPYKTYPBI
KPUCTAJUTUIECKUX U
aMOP(HBIX OJIUMEPOB.
VYenorust hopMupoBaHus,
0COOEHHOCTH CBOMCTB.
MexaHn4yecKrue CBOMCTBA
KPUCTAJUTUICCKUX U
KPHUCTAJITU3YFOIIIXCS
MOJINMEPOB. SIBIIeHNE
KPHUCTAIIIIU3aLHAH [IPU
pactsbxenuu. Hanpsoxenue
PEKpHCTAIITH3AIINH.
Bcero yacos:

36

30

18

3a49€CT
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JIMCHUIUTHHBI MI30paHHbIe rIIaBbl XUMHH [TOJIMMEPOB
Ha JICTHIOIO CECCHUI0 5 Kypca

(hopma 00yueHusT —3a04HOE

Bua padorsl O0BeM TUCHUIIINHBI
O6mast TpynoeMkocTs quctuiuinHbl (3ET / gacoB) 1/36
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOTy C MperoaaBaTeleM: 20,2
JIEKIUN 20
MPAKTHYECKUX/ CEMUHAPCKUX -
11abOPaTOPHBIX -
KOHTPOJIb camocTosiTesbHOH paboTs! (KCP) 9
Y4eOHBIX 4YacOB Ha CaMOCTOSATEIbHYIO paboTy oOyuatomuxcs (CP )
BKJIIOYas MOJTOTOBKY K 9K3aMeHY/3aueTy 11,8
OKP 0,2
Kontpois 4
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dopma u3yueHHUs] MaTepUaloB: JEKIUH,

OcHoBHag 1

]<I>opMa TEKYILEro

Mpumeuanue [i3]: gonxHb
YMOMMHATLCA BCE OLLEHOYHbIE CPEACTBaA M.
4.2

KOHTPOJIS
MNPAKTUYCCKUEC 3aHATUSI, CCMUHAPCKUE AOINOJIHHUTCIbHAA yCTIeBaEMOCTH ‘
N 3aHATHs, 1a00paTOPHEIE PabOThI, JMreparypa, 3ajaHus 1o . (KOJUIOKBIYMBI,
i Tema u coneprxanue caMocCTosATeNbHas paboTa U TPYI0EMKOCTh (B | PEKOMEHAyeMast CaMOCTOATCILHOH KOHTPOJIbHbIE
yacax) CTy/JCHTaM paboTe CTyIeHTOB paboTsL,
(HOMepa u3
Bcero JIK | IIP/CEM | JIP CP CIIHCKA) KOMIBIOTEPHBIC
TECTHI U T.11.)
1 2 3 4 5 6 7 8 9 10
[Monumepu3arus Kak crocoo 11,8
CHHTE3a MOJMMEPOB.
OCHOBHBIE IOMYILIEHHS,
HCTOJIb3yeMbIE MPH BBIBOJIE
KHHETHYECKUX YPaBHECHHUM
MOJTIUMEPHU3ALIHH. TepMoauHaMuka
PajukanpHas momMMepH3anys. MOJTUMEPH3AIIHY.
1. OCHOBHBIE CTaUHA 4 1-6 [Tomumepu3aMoOHHO- 3a4yer
PaIuKaIHHOH IMOJIMMEPU3AIH JIETIOJIMMEPU3AITUOHHOE
(MHATTUUPOBAHUE, POCT, paBHOBECHE.
OOpBIB | Miepeaaya 1erH).
Kunernka pagukanbHOM
MOJMMEPHU3AIAHN IIPH MaJIBIX
CTETICHSX MTPEBPAIICHHS.
PagnkannHas
COIOJTUMEPHU3AITHSL.
YpaBHeHHE cocTaBa
2 COITOJTUMEPOB TS MAJTBIX 4

CTEIEHEN MTPEBPAILCHHUS.
[TonsiTHe 006 OTHOCHTENBHOM
PEaKIIMOHHOHN CITOCOOHOCTH

MOHOMEPOB MPH PaJANKATEHON




COIOJIMMEPHU3AITIH.
KoncranTsl
COIIOJIMMEPHU3AIH U METOIBI
WX OIpE/eIeHusI.
Juarpammsl coctaBa
CONOJIUMEPOB. THUIIBI
COIOJIMMEPHU3ALIH.
IIpryuHBI OTKIOHEHHUS OT
YpaBHEHHS COCTaBa MIPH
COMOJIMMEPHU3AIINH.
Juddy3noHHbIe 3DDEKTH B
paluKaIbHOU
nonmMepu3anyi. Knaernka
IyOOKOH pajKaIbHON
nonmMepu3anuu. «l enb-

3 dexT.

Buabl nonHoit
nojuMepu3ai. MoOHOMEpHI,
CIOCOOHBIE K MOHHOM
MOJUMEpHU3alU. AKTUBHBIE
LIEHTPBI HOHHOH
MTOJTMMEPHU3AIHH U 00IIHe
CIOCOOBI MHUITMAPOBAHHS.
Karnonnas nonumepu3zarusi.
XapakTepucTrka MOHOMEPOB,
CIIOCOOHBIX BCTYIATh B
KAaTHOHHYIO TIOJIMMEPH3AIIHUIO.
WuunuupoBanue, poct U
OrpaHUYEHUE LieNeH Ipu
KaTHOHHOW TIOJIMMEPHU3aLINH.

1-6

AHUOHHAs TMoJIMMEepur3anus.




MoHoMepBI U KaTalu3aTophbl
aHUOHHOH MOJIMMEPU3ALIH.
WHnnuupoBanue, poct U
OTpaHHYEHUE LETIel IpH
QHHOHHOM MOIMMEPHU3aLUH.

Kunernka nonHon
MOJINMEPHU3AIUH.
ComnocTaBieHne paauKaaIbHON
Y MIOHHOH IOJIMMEPU3AIIH.
Be3o6priBHAS
MOJIUMepHU3alys, ee
OTJIIMIHUTENBHEIE 0COOEHHOCTH.
«KwuBast» pamukampHas U
HOHHAas IOJIMMEpU3aLusl.

IIpuHIMnIB cCUHTE3a
CTEPEOPETryISIPHBIX
nonuMepos. Poib
SHEPreTUUECKHX, CTEPUIECKUX
U MOJISIPHBIX (haKTOPOB TPH
oOpa3zoBaHUMN
CTEPEOPETYISPHBIX
MOJIUMEPOB.
Crepeocrenuduyaeckas
HMOHHAs U HOHHO-

KOOpAMHAI[OHHAs
MOJIUMEpHU3alUs.
Karanuzaropsr Llurnepa-
Hartra.
Crepeocnenuduyueckue
3¢ GeKThI IpU paJuKaIbHON
MOJIMMEpPU3ALHH.

1-6




CriocoObI OCYIIECTBICHHS
IIPOLIECCOB MTOJUMEPHU3ALHH.
ITonumepusanus B Macce, B

pacTBope, B JUCIEPCHBIX

cucTeMax.

TTonukonaeHcanus.
Krnaccudukarms i THITEI
peaKIui IOIUKOHACHCAIUH.
OCHOBHBIE PA3ITNIH
MOJIMKOHICHCAIMOHHBIX U
MOJMMEPHU3AIIMOHHBIX
IIPOIIECCOB.
PaBHOBecHas u
HepaBHOBECHas (oOpaTtumas u
HeoOpaTumMas)
nonuKoHaeHcamnus. CBs3b
BO3MOKHOCTH MOJTyYESHUS
BBICOKOMOJIEKYJISIPHBIX
MOJIUMEPOB U KOHCTAHTBI
paBHOBECHSL.
Bnusiaue crexuomerpuu,
MOHO(YHKITHOHATBHBIX
MPUMECeH U TTOOOYHBIX
peaKuuii Ha IPOTEKaHUE
MOJIMKOH/ICHCAIIH.
MonekynspHasi Mmacca u
MOJIEKYIISIPHO-MaCCOBOE
pacrpeeneHue mpu
MTOJTUKOH/ICHCAIIHH.

1-6

3a4eT

Bcero yacos:

72

20

12

86







