MMHOBPHAYKH POCCHUH
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIBHOE VUPEX/IEHUE
BBICILEI'O OBPA3OBAHHMsI

<<BEHFOPOﬂ€KHFI I'OCYJAPCTBEHHbBIM
TEXHOJIOTHYECKNU YHUBEPCHUTET um. B.I'. ITYXOBA»
(BI'TY um. B.I'. lllyxoBa)

YTBEPXJIAIO
JIMpeKTop apXUTEKTYPHO-CTPOUTENLHOIO
UHCTWTYTA

7 4 i/ /’ﬁ VBapos B.A.
g fm/ga/n/(,é/ 2016
Y £

PABOYAS IIPOI'PAMMA
JAUCHHILIHHBI

Pu3znyeckast XHMHUS BbICOKOMOJIEKYJISIPHBIX COeIHHEHHU

HanpaBneHHe INIOATOTOBKH:

22.03.01 MaTepuasioBeleHHE H TEXHOJIOTHH MATEPHAJIOB

ITpo¢uib noAroToBKM:

MaTepnaHOBeueHue H TCXHOJIOITHH
KOHCTPYKIHOHHBIX M CIeHAJBbHBIX MAaTEePHaJIOB

Kpanmudpuxanus

OaxanaBp

dopma o0yueHwus

OYHas

HHCTHTYT: apXHTEKTYPHO-CTPOUTENLHbINH

Kadenpa: maTepuajioBeeHusi 1 TEXHOJOTHH MATEPHAJIOB

benropon — 2016



Pabouas mporpamma cocrasieHa Ha OCHOBaHHHU TPeOOBaHHIA:
*QerepabHOrO rocyIapcTBEHHOr0 00pa30BaTEeNIbHOTO CTAHIAPTa BHICILENO
obpazoBaHus 10 HanpasieHuio noarorosku 22.03.01 Marepuanoseenue
M TEXHOJIOTUH MAaTepUalloB, YTBEPXKIECHHOrO MNpHKa3oM MuHHCTEpCTBA
obpazoBanus 1 Hayku PO Ne1331 ot 12 Hosi6pst 2015 1.;
"mana yyebnoro mpouecca BI'TY wmm. B.I. IllyxoBa, BBegenHoro B
nevicteue B 2016 roxy.

i J
g

CocraBuTenb (COCTABATENH]): ILT.H., 1pod. ' // B.B. Ctpokoga
K.T.H. A — I1.C. backakos

Pabouass  mporpamma  corjiacoBaHa meid  kadenapoi

MaTepUATIOBEICHHUS U TEXHOJIOI'UHU MaTepHUaioB

3aBenyroluii kadeapoit: J.T.H., mpod. B.B. Crpokosa

« /f » L,Ccé%;/u!- 201ﬁr.v

Pabouas nporpamma o6cyskieHa Ha 3acejaHuy Kadepbl

« /f » c(cbo/;c/cf ZOlﬁr., IPOT! don Ne// 77

7 d/
3aBeryrommit kadeapoii: JLT.H., mpod. ( /

B.B. Crpoxosa

Pabouas nporpamma of00peHa METOJUIECKON KOMUCCHEN HHCTUTYTA

« fj » (,Z///ﬁ%té 201_/{ r., mpotokon Ne 4°

IIpencenarens: K.T.H., IOIL ,/ AJO. ®eoxTucToB

— =




1. IVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JNCHUIIJIMHE

DopmHpyeMble KOMITETEHIHN

TpeGoBaHus K pe3yJibTaraM 00ydeHHS

Ne | Kox kommerenmnnu | Kommerenus
[TpodeccronanbHbIe
1 IK-11 CriocoOHOCTh IPUMEHATh | B pe3ynbrare 0CBOCHUSI JUCIUTLIHHBI
3HAHUS 00 OCHOBHBIX THUTIAX | OOYYAIOIIUICS TOJKEH
COBPEMEHHBIX 3Harth:

HEOPTraHMYECKUX U
OpPraHN4ecKUX MaTepHasoB,
IPUHLIMIIAX BBIOOpA
MarepuasoB ISl 3aaHHbIX
YCJIOBUM 9KCILTyaTaluu ¢
Y4ETOM TPeOOBaHUI
TEXHOJIOTHYHOCTH,
SKOHOMHUYHOCTH,
HAJIeKHOCTH U
JIOJITOBEYHOCTH,
9KOJIOTMUECKUX
HOCJIEICTBUN UX
MPUMEHEHUS TIPH
MPOEKTUPOBAHUHT
BBICOKOTEXHOJIOTHYHBIX
MPOLIECCOB

—tepmuHoiioruto BMC u Teopetnueckue
MIPUHIIMITBI XUMUU TTOJIUMEPOB;
—KJIaCCH(PHUKAITUIO TTOJTMMEPOB;
—CTPYKTYpPHBIE 0OCOOCHHOCTH aMOP(HHBIX 1
KPUCTAJUNIMYECKUX MOJMMEPOB;

—OCHOBBI KJIACCUYECKON TEOpUn
PacTBOPUMOCTH TMOJIHUMEPOB;
—(pU3UKO-XUMHUYECKUE CBOMCTBA OCHOBHBIX
THUIIOB MIOJIMMEPHBIX MaTEPUAJIOB.

YMerh:

—BOCIPUHUMATh, 0000IIaTh U AaHATTU3UPOBATH
MH(GOPMAITUIO U IPUMEHSTH MOJTyY€HHBIC
3HAHUA B 00J1aCTH XUMHUHU U (PU3UKH
MOJIUMEPOB;

—HUCHOJIb30BaTh MTOJIyYEHHbIC 3HAHUS JIJIS
pEeLLIEeHUs] KOHKPETHBIX 33/1a4 MOJTY4YEHUs
MIOJIMMEPOB C 33JIaHHBIMU CBOMCTBAMHU;
—aHAJIM3UPOBATH U IPUMEHSTH CBSI3U MEXKIY
CTPOEHUEM, PEAKIIMOHHOMN CITIOCOOHOCTHIO U
(hM3MYECKUMU CBOWCTBAMU MOJIMMEPOB,;
—T0JIb30BaThCsl TUTEPATYPHBIMU
MCTOYHUKAMHU, B T.4. CIIPABOYHUKAMH,
AJIEKTPOHHBIMU 0a3aMU JaHHBIX.

Biaanern:

—OCHOBHBIMU TIOHSITUSIMU B 00J1aCTH CTPOCHUS
MaKpOMOJIEKYJT;

—3KCHEPUMEHTAIbHBIMH ITPUEMAaMHU CUHTE3a U
aHaJIM3a MOJIMMEPHBIX COCTUHEHH;
—HaBBIKAMH MMPAKTHYECKON pabOTHI ¢
MOJIMMEPAMHU.

2. MECTO JUCIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMBbI

Conepxanve TUCHUIUIMHBI OCHOBBIBACTCS U SIBISECTCS JIOTUUECKUM MPOOJDKEHUEM
CIICAYIOIINX JTUCIUIUINH:

Ne HaumenoBanue quCHUIUIMHBL (MOJTYIIS)

1 Opranndeckasi XUMHUs

2 OO11ee MaTepraIOBEICHHE U TEXHOJIOTHs MAaTEPHAIIOB
3 OCHOBBI M METO/IBI HAYYHBIX MCCIIEA0BAaHUN




ConepxaHve JUCIUIUIMHBI  CIY>KUT OCHOBOM JUIi HW3YUYCHHS  CIEAYIOITUX
IUCLAILIINH.

Ne HaumenoBanue qUCHUIUIMHBL (MOJTYIIS)
1 MoenrpoBaHue MaTepuaioB U MPOLIECCOB X MOTYyUEHUs
3 OU3NKO-XUMUYECKUE MPOIIECCHl CTPYKTYPOOOpa30BaHus B MaTepUaIOBEICHUN

3. OFbEM JUCIHUIIJINHBbI

OO01mast TpyI0€MKOCTh JUCIIUILIMHBI COCTABIISIET 7 3a4. equHwmII, 252 Jaca.

Bun yae6HO# paboThI Bceero Cemectp Cemectp
4acoB Ne 4 No 5
OO6m1ast TpyI0€MKOCTh TUCIMILIAHEI, Yac 252 126 126
KonrakTHas pa6ora (ayiuTOpHbI€ 3aHATHS), B 102 o1 51
T.4.:
JICKIHH 68 34 34
nabopaTopHbIE 17 17 0
MIPaKTUYECKHE 17 0 17
CamocTrosiTesibHast padoTa CTyAeHTOB, B TOM 150 75 75
ymcie:

KypcoBoii mpoexr

KypcoBas pabora

PacuetrHo-rpaduueckoe 3aganus

WNHnuBuayanbHOE JOMAIIHEE 3aJaHUe

pyaue 6udvl camocmoamenvroii pabomol 150 75 39

dopma IpoOMEKyTOUHAs aTTECTALUS 3,0 3 36
(3ader, ’K3aMeH)

4. COAEP)KAHUE JUCIIUAIIJINHBI
4.1. HammeHOBaHUE TeM, UX CO/IepKaHMeE U 00beM

Kypc 2 Cemectp 4
OO0bem Ha TeMaTHYeCKUi
paszzen 1o BuaaM yuyeOHon
Harpy3KkH, 4ac
xR
<
Ne HanmenoBanue pasnena o o z
n/m (kpaTkoe coJiep>kaHue) S = 5
¢ |E.|¢%
= =
= |2 E| 82|58 =
g |2 E|l oE| & &
[ s TIQZE| 2 QS
(5 8 I S5 3 8
= E SR 3|0 &

1. Bsenenue B npeamMeT GU3NYECKON XMMHUH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN
OcHoBHBIE CBesleHUs 00 n3ydyaeMoM npeamere. OCHOBHbIE 4 2 9
noHATUA. TepMuHsl U onpenenenus. Mcropus
noauMepHoit Xxumun. OcoOble MeXaHn4YecKue U
XUMHYECKHE CBOWCTBA IMOJUMEPOB M UX PACTBOPOB.
2. Knaccudukanus 1 OCHOBHbBIE THUITBI IOJTMMEPOB
Knaccudukarust 1 HOMEHKIIaTypa MOHOMEPOB, OJIMTOMEPOB 6 3 12
Y TTOJIUMEPOB 110 XMMUYECKOMY COCTaBy, hopMme
MaKpOMOJIEKYJI, HA3HAYECHUIO, KPUCTAJULIMYHOCTH,
IOJIIPHOCTH, OTHOIIEHUIO K HATPEBY, IPUPOJIE.




CuHTEeTHYECKHE OpraHU4Y€CKUC, DIJIEMCHTOOPIraHUYCCKHUE,
HCOPTaHNUYCCKUC U TPHUPOAHBIC TOJIUMCPBI

3.

CuHTE3 N KMHETHUKA MMOJIMMEPpHU3aAllun

CuHTE3 NOJIMMEPOB METOJIAMHU LIETHON paguKaIbHOM,
KaTUOHHOM, aHHOHHOW IMOJIMMEPHU3aLIHH.
ITonukonaencanus. Conoamumepusanus.

4.

CTpyKTypa MoJIMMEPOB

CtpyKTypa U OCHOBHBIE (PU3UYECKHE CBOWCTBA
HOJUMEpHBIX Tesl. OCOOEHHOCTH MOJIEKYIISIPHOTO
CTPOECHUS MOJIMMEPOB U MPUHIUIIOB YIAKOBKU
MaKpoMoJIeKyl1. AMopdHbIE, KPpUCTAIUINYECKHE U
OpUEHTUPOBAHHBIE MOJIUMEPHI. Y CJIOBHSI, HEOOXOIUMBbIE
JUIsL KpUCTalIM3auuu noaumepos. Temmeparypa
KPUCTAJTM3AIUHU M TEMIIEpaTypa MJIaBICHUS

5.

XUMHYECKUE CBOMCTBA U XUMHYECKHE MPEBPAIICHUS I10JUMEPOB

XuMHYecKasi 1 TeOMETPUUECKasi CTPYKTYpa MOJIMMEPHBIX
MoJIeKy1. MUKPOCTPYKTYpbl. XUMHUECKUE PEaKIU
noauMepoB. OCOOEHHOCTH PeaKIIMOHHOW CIIOCOOHOCTH
(GYHKLIMOHATIBHBIX IPYII MaKpOMOJIeKyil. JlecTpyKuus
OJIMMEPOB. MexaHu3M LENHOM U CIly4aiHOU
nectpykuuu. Jlenonumepusauus. TepMookucauTenbHas U
doroxummueckas nectpykuus. [IpuHume! crabunmsanuu
HOJIMMEPOB.

6
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6.

DU3UKO-MEXAHUYECKUE CBOMCTBA MTOJIMMEPOB

PenakcanuonHsle sBieHus B noaumepax. Gusuko-
MEXaHUYECKHE CBOMCTBA MOJIMMEPOB. DIEKTPUUECKUE,
ONTUYECKUE U MATHUTHBIE CBOMCTBA nosmMepoB u [TKM.
OnTuveckue cBOMCTBa MOIMMEpoB. Termnodu3ndeckue
cpoiictBa nonmumepos u [IKM. Tpenue u uzHoc
nosuMepos. [Iponunaemocts nonumepos. Jlepopmanus u
pa3pylLIeHHE TBEPABIX TEI Ha OCHOBE MOJIUMEPOB.
Me:xda3zHble ABJIeHUs HA TPaHMIIaX pasjesa MoJIuMep-
MIOJIMMED, ITOJIMMEP-TBEPAOE TEIIO.

13

7.

DuU3NKO-XMMHUUYECKHE CBOMCTBA pacTBopoB BMC

PactBOopenue nomumepos. TepmonHaMuka pacTBOPEHUS
noauMepos. [Iprupoaa noMmMepHbIX MOJIEKYIT B paCTBOPE.
Pasmepsr u popma makpomosiekysn B pactBope. OCHOBBI
PEOJIOTUH TOJIMMEPOB. BsA3KOCTh pa30aBieHHbBIX U
KOHIIEHTPUPOBAHHBIX MOJMMEPHBIX PACTBOPOB.
Hanonuennsie nonmepsl. Buasl HanosHUTENEN.
MexaHu3M yCUJICHHS TTOJIMMEPa aKTUBHBIM
HanosHuTeseM. CBOICTBA HAITOJIHEHHBIX MOJUMEPOB.

11

BCEI'O

34

17

75




Kypc 3 Cemectp 5

/o

HaunmenoBanue paznena
(kpaTKoe coliepKaHue)

O0BeM Ha TEMAaTHYECKUNA
paszzen 1o BujaM yuyeOHon
Harpys3KH, Jac

Jlexun
IIpakTrueckue
3aHATHS
JlaboparopHbie
3aHATHS
CaMocTosTeIbHAS
paborta

8. HOHI/IMepHBIe KOMITO3UIITMOHHBIC MAaTCPHaJIbl

Knaccugukanus HOJIMMEPHBIX KOMITO3UI[MOHHBIX
MaTcpHraJioB n MOJIMMCPHBIX HaHOKOMIIO3UTOB.
MojenpHble NpEACTaBIEHUS O CMECAX IOJMMEPOB U
MMOJIMMEPOB C BBCJICHHBIMU B nux COCTaB
(GYHKUMOHATIBHBIMU ~ MHIPEIUEHTaMH. MHUKpOMEXaHUKa
cMecel ITOJIMMEPOB

9.

OCHOBBI TEXHOJIOTHH IMOJIUMEPOB U IMOJIMMCPHBIX KOMITIO3UIIMOHHBIX MAaTCPpHaJIOB

TexHomorus MMOJINMEPOB MOJTY4aEMBIX LICTTHOM
NnoJIMMepU3anued,  IOJIUKOHACHCALMEH,  CTYNEeHYaTon
MOJIMMEpPU3AIMEH, BBIJCICHUEM U3 TPUPOJTHOTO CBHIPHS.
ChIpbeBble MaTEpHUaibl [Ji1 MPOU3BOACTBA IMOJUMEPOB U
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHaoB.
[Tonumepuzanus B macce. [lonmumepusamus B pacTBope.
CycrieH3uoHHas MOJMMEpHU3aLHsL. OMyIbCHOHHAS
nonmumepuszanus.  [lonukonaeHcanuss B pacIuiase.
[TonukonaeHcauusst B pactBope. llonmMkoHaeHcaus Ha
rpanunie pasgena (as3. IlepepaboTka  moOIUMEpOB.
TexHonornuu nepepadoTKU: KOMITAYHIUPOBaHHUE,
KaJaHApOBaHHE, JUThEe B (OpME, POTAIMOHHOE JHTHE,
OTJIBKA IUICHOK, JIATHE oI JTaBIICHHUEM,
MHEBMO(GOPMOBAHHE, IKCTPY3Us, (POPMOBAHHE JIHCTOBBIX
TEPMOIUIACTOB, BCIICHUBAaHUE, apMUPOBAHUE, TPSICHHE
BOJIOKOH. Bropuunas mepepaboTka MOJIMMEPOB U
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEpHUaIOB, OCHOBHBIC
TEHJEHUUU M COBPEMEHHOE COCTOSIHUE. DKOJIOTHYECKHe
npoOsieMbl BTOPUYHOW TMepepalOTKU  IMOJIMMEPOB U
MOJIMMEPHBIX KOMIO3UIIMOHHBIX MAaTEPUAJIOB.

8 4 9

10.

CpoiicTBa MMOJIMMCPHBIX KOMITO3UITMOHHBIX MAaTCPHUAJIOB

[TpounocTHBle U JedOpMallMOHHBIE CBOMCTBA. AJre3us.
BHyTpeHHue  HanpspKeHus.  3aluTa  METauloB  OT
KOppO3uH. JlecTpyKIus IOJMMEPHBIX KOMIIO3ULIMOHHBIX
MarepuanoB. PaspymeHne T1pu  HarpeBaHWM, IOJ
BIIUSIHUEM CBeETa, HOHU3HUPYIOLIETO U3JIy4EHHUs],
XUMHYECKHX AareHTOB, OWOJIOTMYECKOTO BO3JEHCTBUS U
aTMOC(EpHOTrO CTAPEHHUS.

11. MeTOJIBI HCCICOOBAHMA IMOJTMMEPOB U MMOJTUMCPHBIX KOMITO3UITMOHHBIX MAaTCPHUAJIOB

OcobeHHOCTH TpUMEHEHUS (U3UYECKUX METOIOB JIs
W3Y4YEHUsI CTPYKTYPHI U CBOMCTB OJIMTOMEPOB, MOJMMEPOB,
MOJIMMEPHBIX MATEPUAJIOB M TMOJIUMEPHBIX KOMIIO3UTOB.
Cnektpockonusa  noaumepos: MWK, MHIIBO, KP.
Crnenuduka METONOB H 3aJadyd, pelaeMble C UX

8 4 9




npuMeHeHneM. @OIyOpecUeHTHBIN aHalnu3 MOJMMEPOB.
ONEKTPOHHBIM W SAEpHBIM NapaMarHUTHBIA PE30HAHCHI.
Tennoduznueckne METO/IBI. Macc-cnekTpoMeTpusi.
PentrenocTpykTypHbIil aHanu3 nonuMepos. OnrTudyeckas u
JJIEKTpOHHAs  MHUKpockonus.  DU3MKO-MEXaHUYECKUE
MeToabl. TepmoMmexanuueckuii Meron. Hepaspymaroniue
MeToanl ucciaegoBanusg I[IKM. JluHamuueckne METOMBI.
Judnexktpuueckass M MEXaHMYECKas  CIIEKTPOCKOIIMSL.
Onektpodusnueckre MeTOAbl HCCIEAOBAHUS CBOMCTB
nosmmepoB  u IIKM. TyHHenbHas  MHKpPOCKOIMS.
[Tonsporpadust U Apyrue 3SIAEKTPOXUMHUYECKHUE METOBI.
TpaHcnOpTHBIE METOABI JUIsl UCCIIECJOBAHMS IOJUMEPOB.
OOpamenHas W Telb-TPOHUKAOLAsS Xpomarorpadus.
Oco0eHHOCTH METOJ0B HCCIIEI0BAaHUSI HAHOKOMIIO3UTOB U
UX UHTPEJUEHTOB.

12. OtnenbHBIC PEACTABUTENH TOJIUMEPOB

[Tonustunen. [omunponunen. [Tonuctupo:n.
[Honuakpunonutpui. [lonumernnmerakpunar.
[Monmmaupst (cnoxusie). [lomudopmansaerum.
[Tonukap6onatsl. [Tonucynbdonst. [lomuumuas.
ITommamuasl. [Tommyperansl. [lonuMoyeBHUHBL.
[ToNMMATUIIEHTIMKOJIN U TOJIUIIPOIUIICHT JTUKOIIH.
[Tonuakpunosas kucnota. [lomumerakpuiioBast KUCIOTA.
[TonuBununanerat. [loTMBUHUIIOBBIN COIUPT.
[TonmuBuaMnaneramyu. [lomuBuHMIKApOOHAT.
[HonuBuHuIxmopua. [1oNMMBUHUANACHXIOPHU/L.
[MonuBHHUADTOPHU ¥ TOTUBUHUINACHPTOPH].
[Tonurerpadropatunen. [lonuBunnikapbasomn,
NOJIMBUHUINUPPOINIoH, [lonubyTumen u
nonuuzo0ytuiieH. [lonmuuzonpen. [TonuOyraauen.
®eHonopopmManbIeTUIHbIE CMOJIBI.
MoueBrHOpOpPMATIBAETHIHBIE U
MeIaMuHOGOPMAaITIbIETHAHBIE CMOJIBI. DTIOKCHIHBIE
noauMepsl. KpemHuiiconep:xaiue noiarumepsl.
Turtanopranndeckue noiaumepsl. Llenmtonosa u ee
IIPOU3BOJHBIE

BCEI'O

34

17

39

4.2. Conep:xaHue NPpaKTUHYECKHUX (CEMUHAPCKHUX) 3aHATHI

/o

HaunmenoBanue
paszaena IUCIUTLTNHbBI 3aHATUSI

Tema mpakTUYeCKOro (CEMUHAPCKOTO)

K-Bo
4acoB

K-Bo
4acoB
CPC

cemectp Neb

MeTobI HcCceTOBaHUS

MOJIMMEPOB U MOJMMEPHBIX BEILIECTB

KOMITO3UIIHOHHBIX
MaTepHajoB

Pacuer maccoBoil 1011 HEJIETy4YnX

[Tonumepusie
KOMITIO3UILIMOHHBIE
MaTepHuabl

Onpenenenre KPUTUUECKON
00BEMHOI KOHIIEHTPAIIUU TUTMEHTOB

OCHOBBI TEXHOJIOTHH

KOMITO3UITMOHHBIX

Pacuer xapakTepuCTUUECKUX YUCET
MOJINMEPOB U MOJUMEPHBIX | copepKaHUs PYHKIIMOHAIBHBIX Py




MaTepuaJioB
4 OCHOBBI TEXHOJIOTUU Pacuer ankuHOM KOHCTAHTBI 2 2
MOJMMEPOB U TTOJIMMEPHBIX
KOMITO3MIIMOHHBIX
MaTepuaioB
5 OTnenbHBIE PEACTaBUTENN | Brruncienue cpeaneit MOJIeKyIsipHOU 3 3
MOJIMMEPOB MacChl
6 CBolicTBa OJUMEPHBIX CocraBieHue peuentyp 2 2
KOMITO3UIIMOHHBIX JaKOKPACOYHBIX MAaTEPHAIIOB
MaTepHaoB
7 CBoiicTBa MOIMMEPHBIX Pacuer criekTpaibHBIX XapaKTEPHCTHK 2 2
KOMITO3UIIMOHHBIX MOJMMEPHBIX KOMITO3UIIMOHHBIX
MaTepruaioB MaTepraioB
UTOIO 17 17
BCETI'O: 34
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHIA
No HanmenoBanue K-Bo K-so
Tema mabopaTopHOTO 3aHATHUS 4acoB
n/n paszena JUCIUTUTHHEL 9acoB
CPC
cemectp Nod
1 BBenenue B mpenmer Omnpenenenne nBeTa MOKPHITHS 2 2
bu3nvecKoil XumMun METOIOM BH3yaJbHOTO CPAaBHEHHS
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU I
2 | Knaccudukanus 1 OCHOBHBIE Onpenenenne yCIOBHON BA3KOCTH 3 3
THUIIBI TOJIMMEPOB
3 CuHTe3 ¥ KHHETUKA OmnpeneneHrne MacCOBOM JIOTH 3 3
HOJTHMEpPHU3aIAN HEJIETY4HX BEIECTB
4 CrtpyKkTypa MoJiMMepoB Onpenenenre BpeMEHH BbICBIXaHUS 3 3
JTaKOKPACOYHBIX TOKPBITHH
5 XUMUYECKUE CBOWCTBA U OmnpeneneHne CTETNICHH IepeTHpa 3 3
XHUMHUYECKUE MPEBPAIICHUS
MTOJIMMEPOB
6 duznko-MexaHHYECKHE OmnpeneneHne MEXaHUIECKUX 3 3
CBOWCTBA MOJINMEPOB MoKa3aTesel JaKOKPaCOYHOTO
TOKPBITHS
UTOI'O: 17 17
BCET O: 34
5. ®OH ONEHOYHbLIX CPEJCTB JIUIsA TPOBEJEHUA TEKYIHIET'O
KOHTPOJISA YCIIEBAEMOCTMN, MPOMEXYTOYHOM ATTECTAIINA
11O UTOI'AM OCBOEHUSA JTUCIHUTIJINHBI
5.1. IlepeyeHb KOHTPOJbHBIX BONIPOCOB (THIMOBBIX 3a1aHUI1)
No Haumenosanue .
Copeprxanue BOpOoCOB (TUIOBBIX 3aJaHUI)
/11 pazziesna TUCIUIUINHBI

BBenenue B mpenmMer
(bU3UIECKON XUMHUH
BBICOKOMOJIEKYJISIPHBIX
COeTMHEHNN

ITpenmer u 3anaun Hayku BMC. Ee ponb B Hay4HO-
TEXHUYECKOM Iporpecce. OCHOBHBIE HCTOPUYECKHUE 3TAIBI
passutusa Hayku BMC. Bkiiag pyccKuX U COBETCKMX yYEHBIX B
3apO’KJIEHUH U Pa3BUTUHU HaYKU O nonumepax. OCHOBHBIE
noHsaTys U onpeznenenus xumuu BMC. TlonumepHoe coctosiHue
KaK 0c000€ COCTOsIHME BEIECTBA.




Knaccudukanms u
OCHOBHBIC THUIIBI
MOJIIMEPOB

BricokoMOIeKyIsipHbIE COeTMHEHNUS: OTPEICIICHHE,
HOMEHKJIaTypa, kiaccudukamnus. Knaccudukanus u
HOMEHKJIaTypa MmoauMepoB. CHHTETHYECKHE OPTaHUYECKHE,
HIIEMEHTOOPTaHNYECKUE, HEOPTAaHUUECKUE U IPUPOTHBIC
HOJMMEPBIL.

CuHTE3 U KUHETUKA
MOJIMMEPU3AITUN

CuHTEe3 MOHOMEPOB U MOJIMCOIPSKEHHBIX MTOJTMMEPOB Ha UX
OCHOBE, XMMUYECKOE CTPOCHHE, MOJIEKYJIpHAst U
HA/IMOJIEKYJISIpHAs CTPYKTYpa. CBsA3b MEXly METOJaMH UX
CHHTE3a U CTpOEHHEM. XUMUYECKas U JIEKTPOXUMHUYECKas
MOTU(UKAIMS TOTUCONPSKEHHBIX TTOJTMMEPOB.
[Tonmumepu3zanus: onpeaeneHre, OCHOBHAs XapaKTepUCTHKA,
KJaccuukanus, cocoObl mposeeHus. PaqukanpHas
MOJIUMEpHU3aLMs: OIpeieJICeHUEe, OCHOBHBIE ATAIlbl, ypaBHEHHE
CKOpPOCTH. AHHMOHHAS TOJIMMEPU3ALIUS: OIIpeesICHIE, MEXaHU3M,
CTPYKTYpa aKTHUBHBIX LIeHTpoB. KaTnoHnHas nonumepuzanus:
OTIpeieNIeHNs, OCHOBHBIE CBOWCTBA M YPABHEHHS I CKOPOCTH
nonumepu3zanuu. Cononumepusanus. KoopJuHamoHHO-HOHHAS
HOJIMMEpPU3aIHs: ONpeesieHne, 0COOCHHOCTH, THIIBI
Karanu3aropos. [lonukoHeHcanus: onpeaeseHue,
KJIacCU(UKALKsL, MOHOMEPBI, CIIOCOOBI TPOBEICHUS.
[TonukoHeHCaLuMs: OCHOBHAS M MOOOYHBIE PEAKLUU, KUHETHKA,
KaTaJln3, MOJIEKYJIIPHO-MacCOBOE pacIpeeIcHue.
Cononukonaencanys. [lonumepananornysble NpeBpalieHusl.

CtpyKTypa MoIumMepoB

CrpoeHrie MakpoMOJIeKyJIbl: KoHpurypanus; Konpopmanus;
NIEPBUYHAS U BTOPUYHAS CTPYKTYPHI. [ HOKOCTh MAaKPOMOJICKYJI:
BHYTpPEHHEE BpalleHUE, TEPMOJNHAMIYCCKAS U KHHETHICCKas
ruOKocThb. [TapamMeTpbl THOKOCTH MaKPOMOJICKYJIBI:
MIEPCUCTEHTHAS JIJTUHA, BIUSHUE PACTBOPUTEISI HA Pa3Mephl
kiyoka. CTpyKTypa MoJIMMepOB Ha HAMOJEKYJISIPHOM YPOBHE
Ctexno00pa3Hoe COCTOSTHUE TTOJIMMEPOB U CTEKIIOBAHUE.
Oco0eHHOCTH MOJMMEPHBIX CTEKOJ. SIBI€HNE XPYNKOCTH.

XUMHYECKHE CBOWCTBA U
XUMHUYECKHUE
MIPEBPALLCHUS TTOJTUMEPOB

CBolicTBa 1 OCHOBHBIE XapaKTEPUCTUKH MTOJIUMEPOB: (PU3UKO-
XMMUYECKHE U MEXaHUYEeCKHEe CBOWCTBA, (Da30BbIe COCTOSHUS,
METO/Ibl CHHTE3a U IPUMEHEHHUE OIUMEPOB. XUMHUECKas
Mo uduKays noaumepoB. OCHOBHbIE 3aKOHOMEPHOCTH
Moupukanuu nonuMepos. PeakiinonHas ciocoOHOCTb
(YHKIMOHATIBHBIX IPYIIT MAaKPOMOJIEKYI U HU3KOMOJIEKYJISIPHBIX
coequHeHU. DPPEKThI LeNu U COCEAHEN IPYIIIbI,
KOH(pUrypalMoHHbIE U KOH(POpMaLmoHHbIe 3¢ deKThl. Peakiyu
3aMeIleHMs B TIOJIMMEpHO nenu. BiusHue ycnoBuii Ha
KMHETHYECKUE 3aKOHOMEPHOCTH U CTPOECHUE 00pa3yoxcs
noauMepoB. Kommo3uimonHass HEOTHOPOAHOCTh. Peakiyun
CTPYKTYPUPOBAHUS MOJIMMEPOB U UX 0COOCHHOCTH. M3MeHeHue
CBOICTB MOJIMMEPOB B PE3yNbTaTe CTPYKTYPHUPOBAHHUSL.
MexMoJIeKyIsIpHbIE PeakiMy U 00pa30BaHKUEe TPEXMEPHBIX
ceTok. Peakiuu npucoequHeHusl, OTIIEIUICHUS U U30MEpU3aliH.
XVMMHYECKUE PEAKIIMH HE TIPUBOAIINE K U3MEHEHHIO CTEIIEHU
MoJIMMepH3aIi Makpomosekyi. Mcnonas3oBanue
MIOJINMEPAHAJIOTUYHBIX NPEBPALEHUN Y BHYTPUMOJIEKYIIIPHBIX
peaxiuil s OJyYeHHUs] HOBBIX MOJIMMEPOB. XUMUYECKUE
peaxkiuy, NPpUBOASILNE K U3BMEHEHUIO CTENEHU MTOJIMMEPU3aLuU
MaKpOMOJIEKYI.

DU3HKO-MEXAaHUUECKUE
CBOIICTBA MTOJIMMEPOB

OU3MKO-MEXaHUUYECKHE CBOMCTBA MOJIMMEPOB B TBEPAOM
COCTOSTHUM: BIIMSIHUE TEMIEPATyphl U MOJIEKYIISIPHOM Macchl,




TEPMOMEXAHUYECKasl KpUBasi, KPUBask U30METPUYECKOTO HArpEBa.
XapakTepucTuka GU3NIECKUX COCTOSIHUN TOIUMEPA.
PenakcanmoHHsble siBJI€HUS B OIMMepax. Temiopusnueckue
ceoricrea nonumepos U [IKM. Tpenue u n3Hoc nonumepos.
OcobenHoctu TpeHus nonumepos. [Ipupona u Mmexanuszm
TpEeHUsI. 3aKOH TPEHMUSI, BIUSHUE BPEMEHU KOHTAKTa, CKOPOCTH
CKOJIbJKEHUS U TeMIieparypsl. M3Hoc nonmmMepos. CBs3b
SBJICHUM TPEHUS U U3HOCA. Y CTaJIOCTHBIN U3HOC, a0pa3uBHBII
U3HOC, 00I1I1e 3aKOHOMEPHOCTH, BIUSHUE BHEIIHUX (PaKTOPOB.
IIpoHNIIaEMOCTH MOJIUMEPOB.

DU3UKO-XUMUYECKHE
cBoiictBa pactBopoB BMC

BbICOKOMOIIEKYIIIpHBIE COEIMHEHHS B pACTBOpE. XapaKTep
B3aUMOJICUCTBUS B PaCTBOPAX MOJIMMEPOB. TepMOIMHAMKKA
pacTBopoB noaumepoB. Teopus Dnopu-Xarruaca. O0beMHBIC
s dexTsl. KoHneHTprpoBaHHbBIE PACTBOPHI OJIMMEPOB.
da30BbIE TUArpaMMbl IOJUMEP-PACTBOPUTEIND.
I'maponnHaMuyeckue CBOMCTBA MAKPOMOJIEKYI B PACTBOPE.
Juddy3us makpoMolieKkyn B pacTBope. MeToabl
(paKIMOHUPOBAHUS TIOIUMEPOB. PacTBOPBI MOIMAIEKTPOIUTOB.
[Tonumepsl Kak MaTPUILIBI 1Sl TBEPABIX 3JIEKTPOIUTOB.
Honomepsl.

[TonmnmepHbie
KOMIO3ULIMOHHBIE
MaTrepuabl

OcCHOBHbIE IPU3HAKU PA3BETBJICHHBIX MOJIMMEPOB U METO/IbI
CHHTE3a, MX KOH(UTYypanus (Ha ypOBHSX 3BEHA, IIETIH,
HPUCOETUHEHNUS 3BEHBEB, IPUCOEIMHEHNS OJIOKOB) U

KoH(popmanus. DakTopsl, ompeaensone KOHPOPMalnOHHbIE
nepexoabl. CTpykTypHas MoAU(UKaLUs U HAIMOJIEKYIIsIpHast
cTpykTypa. CBEpXpa3BEeTBICHHBIEC TOJUMEPHI U ICHAPUMEPHI, HX
CHHTE3 U 0COOEHHOCTH CTpoeHus. CIINThIE MOIUMEpPBI. THIIbI
CIIMTHIX IToJInMepoB. OOpa3oBaHKE IPOCTPAHCTBEHHBIX
CTPYKTYP B 3JIaCTOMEpAX U UX AMHAMHKA. BUJbI CIIMBAIOIIMX
areHTOB U OCOOCHHOCTH CTPOCHUS CETOK. BriusiHue THma
MOTIEPEYHBIX CBsA3EH HAa MEXaHWYECKHE CBOMCTBA CHIMTHIX
3JIACTOMEPOB.

Cwmecu nonumepoB. VICTUHHBIE U KOJUTOMIHBIE PaCTBOPBI cMecei
MIOJIMMEPOB, MEXaHU3M CMEIICHUS ¥ TUIIBI (pa30BBIX CTPYKTYD B
cMecsx nonuMepoB. CMecH MOJMMEPOB KaK MaTPUIIbI JJIs
MOJTyYSHHUS TOTTMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPUAIOB
(ITKM), criermuduka cuntesa [IKM ¢ ux npumeHeHuem.
MHOTOKOMIIOHEHTHBIE CMECH TIOJIMMEPOB.

OCHOBBI TEXHOJIOTHH
MOJIMMEPOB U
MOJIMMEPHBIX
KOMITO3UIIMOHHBIX
MaTepHajoB

Crioco0bl poBeieHNs NOAMMEpH3aliy (B Macce, B pacTBOpE,
SMYJIBCUOHHAs, B TBEp0il pa3e). OCHOBHBIE pa3nUyus
MIOJINMEPU3ALMOHHBIX U MOJMKOHIEHCAIMOHHBIX IIPOLIECCOB.
CrniocoObl poBeieHUs: MOJMKOHACHC AU (B pacTBOpE, B
pacriiaBe, Ha rpaHulle paszaena ¢as). MeToasl cCUHTE3a
cononumepoB. Bropuunas nepepabotka nonumepos u [1KM,
OCHOBHBIE TEHJCHIIMHA U COBPEMEHHOE COCTOSTHUE.
DKojoru4eckue npo0aeMbl BTOPUYHOMN niepepaboTKu
OJINMEPOB. MeTO Il ITOJTy4Y€HUsI HATIOJHUTENEH, UX
(dbpaknronnpoBanue u 006padboTKa, CIIOCOOBI COBMEIIEHHUS
(YHKIIMOHATIBHBIX HHTPEIMEHTOB U MOJUMEPHBIX MAaTPUIL.
Texnonorust nepepadotku nonumepos u [IKM B nomynpoaykTsr
U U3JEINNs.

10.

CBolicTBa NOJUMEPHBIX
KOMITO3UIIMOHHBIX
MaTepruaioB

OueHUTh BEpOSITHOCTH OTYyYEHUSI MOHOMEPHOTO MPOAYKTa MpU
TEPMHUYECKOH JECTPYKINN HEKOTOPBIX MOJMMEPOB. Mexda3Hbie
SBJICHUS HA TPAHMLIAX Pa3Jiena MOJIMMEP-TIOIUMED, OIUMEP-




TBEPOE TEJIO.

11.

MeTtoap! nccaen0BaHUs
MOJIUMEPOB U
MOJIMMEPHBIX
KOMITO3UILIMOHHBIX
MaTepHuajoB

Crnextpockonus noaumepos: UK, MHIIBO, KP. Cnenuduxa
METOJIOB M 33J]a4H, PEIIAEMbIE C UX IPUMEHEHUEM.
@DJ1yOpeCLIEHTHBIN aHATIN3 NOJUMEPOB. DJIEKTPOHHBIN U
AJIepHBIN MapaMarHUTHBIN pe3oHaHchl. Temnodusnueckue
MeTo1bl. Macc-cniektpometpusi. CyliHOCTh METO/1a, anmaparypa,
oOractu mpuMeHeHus. Bpems-nposieTHas Macc-ClieKTpOMETPUSI.
PenTtreHocTpykTypHbIii aHaIU3 oauMepoB. M3ydueHue pazmepoB
Y OPUEHTALIUU YIIOPSIOYEHHBIX 00J1aCTel KPUCTAITHYECKIX
nonuMepoB. bonbiue nepuoasl B monumepax. Cnenuduka
uccienoBanus cMeceit nonumepoB u [IKM. Ontuyeckas u
AJIEKTPOHHAS] MUKPOCKOMHS. DU3NKO-MEXaHUYECKUE METO/IBI.
Tepmomexannueckuil meros. Hepaspymaroiire MeToabl
uccnenosanus [IKM. Jlunamuyeckrue METOIbI.
JusnexTpuyeckas 1 MEXaHU4ECKask CIIEKTPOCKOIIHUS.
DReKTpoPU3NIECKUE METOIBI UCCIIETOBAHHS CBOICTB
nosniumepoB u [TIKM. TynnensHas mukpockonus. [lomsiporpadus
U JPYTHUE IEKTPOXUMUYECKUE METOIbI. TpaHCIOPTHBIE METOIbI
JUTsE uccienoBanus nonumepoB. OOpallieHHas U Telb-
npoHuKaromas xpomatorpadus. OcoOEHHOCTH METO/I0B
MCCJIE0BAHNS HAHOKOMIIO3UTOB U UX UHTPEUEHTOB.

12.

OtnenpHbIE
PEICTaBUTEIIN
MOJIUMEPOB

TexHUYeCKUEe XapaKTEPUCTUKH, BUIBI, 0COOCHHOCTH ITOJTYICHUS,
nepepadoTKU, IPUMEHEHUS OTACIbHBIX IPEICTaBUTEIICH
MIOJIMMEPOB: MOJIUATUIICH, TTOJUTIPOIIIIEH, TOTUCTUPOL,

MOJTMAKPUIIOHUTPHII, TIOJIMMETHIMETAKPHUIIAT, TOJIUI(PUPHI
(cnoxHbIC), oMU (POPMATIBIAETH I, TOJIUKAPOOHATHI,
MOJUCYJIb(OHBI, TOJIMUMHUIBL, TIOJTHAMUJIBI, TOJINYPETAHBI,

MTOJINMOYCBHHBI, TOJTMATUJIICHTJIMKOJIY M TTOJIATIPOITAIICHTJIMKOIIH,
MOJINAKPUIIOBAs KUCIIOTA, TOJTUMETAKPHUIIOBAs KUCIIOTA,

MOJIMBUHUJIAIICTAT, TIOJTMBUHIIIOBBIA CITUPT, TOJUBUHUAJIAIICTAIH,

MTOJINBUHUIIKApOOHAT, TOIMBUHUIIXIIOPUI,
MOJIMBUHUJIAICHXJIOPU/T, IOJTUBUHIII)TOPUT 1
MOJIMBUHUIUACH(DTOPUI, TOMUTETPAPTOPITUTIEH,
MOJIMBUHUIIKAP0a301, MOJMBHHUIITHPPOITHJIOH,
MOJIMBUHUJIOKCA30JUANHOH, MOJIUOYTUIIEH U TOTMU300yTUTIEH,

MOJIMU30IIPEH, TTOJUOYTaUCH, TTOTUXIIOPOTIPEH, TIOTUCYITb(QHUIHI,

beHonopopmanbIeruIHbIe CMOIBI,
MOYEBHHO(GOPMAITBICTHIHBIC H METaMHHO(DOPMAIThICTHTHBIC
CMOJIBL, STIOKCHJIHBIE MTOJIMMEPHI, KpEMHHICOAepKaIlne
MTOJINMEPHI, OJIOBOOPTAaHUYECKHUE TTOJIMMEPHI,
TUTAHOPTAHUYECKUE TTOJTMMEPHI, 1IEJUTI0JI03a U €€ TPOU3BOIHEIE.

5.2. IlepevyeHb TeM KypCOBBIX POEKTOB, KYPCOBBIX pador,

HX KPaTKO0€ COACPKAHUE U o0beM.

He npenycMoTpeHO y4eOHBIM TIJIaHOM.

5.3. IlepeyeHb MHAMBUAYAJbHBIX JOMANIHUX 3aJaHUI,

pacueTHO-rpapuYeCKUX 3a{aHUM.

He npenycMoTpeHO y4eOHBIM TIJIaHOM.




5.4. IlepeyeHb KOHTPOJIbHBIX PadoT.

He npenycMoTpeHO yueOHBIM TUIaHOM.

6. OCHOBHASA U JOINIOJIHUTEJIBHAS IMTEPATYPA

6.1. IlepeyeHb OCHOBHOM JIUTEPATYPHI

1. MctibITaHne JaKOKPACOYHBIX MAaTEpPHAIOB: METOJA. yYKa3aHWs K BBITIOJIHCHUIO
nab. pabotr mns OakamaBpoB HampasieHust 22.03.01/ coct.: B.B. Ctpokopa, A.W.
bounapenko, B.B. Hemo6osa. — benropoa: BI'TY um. B.T'. lllyxosa. — 2003. — 74 c.

2. Apremenko, A.M. Opranuueckas XuUMHS: Y4EeOHMK JJISI  CTPOMT.
cneruaibHOCTe| By30B / A.W. Apremenko. — 8-¢ u3n., ucnp. — CII6.: Jlans, 2014. — 559
C.

3. Kneann, B.M. BwicokOoMONEeKyJIsSIpHBIE COCIWHEHUS [DIEKTPOHHBIN pecypc]:
yueOnuk / B.W. Knenun, 1.B. ®enycenko. — Dnexrpon. aan. — CII6.: Jlans, 2013. —
509 c. Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=5842 — 3arux. ¢
HKpaHa.

4. KouetkoB B.A. Xumusi B ctpoutensctBe. [lomuMmepsl, miacTMacchl, Kpacku
[DnekTponHBI pecypc]: yuebHoe mocobue / KouerkoB B.A., BoponkoBa B.B. —
DJIEKTPOH. TEKCTOBBIE NaHHbIe. — M.: MOCKOBCKHI1 TOCyIapCTBEHHbBI CTPOUTEIIbHBIN
yauBepcuteT, Al [lm Op Memua, 9bC ACB, 2015. — 186 c. — Pexxum noctyma:
http://www.iprbookshop.ru/35442. — 5bC «IPRbooksy, 1o maposro

5. llInmonok M.B. BricOKOMOJIEKYIISIpHBIE COEUHEHUS [ DNEKTPOHHBIN pecypcl:
yueOHoe mnocobue/ Iumonok M.B. — DnexkTpoH. TeKCTOBble AaHHble.— MUHCK:
Brimsiiinast IKosa, 2012. — 535 C. — Pexum JOCTyTIA:
http://www.iprbookshop.ru/20205. — 95C «IPRbooksy, o maposro

6. [Torotas E.M. CgoiicTBa # CTpOEHHE OPTraHWYECKHX COCIUHEHUN
[DnexkTponHbI pecypc]: yuebnoe mocobue/ IlorotHss E.M. — DneKTpoH. TEKCTOBBIC
nanusie. — M.: BUHOM. JlaGoparopus 3uanwmii, 2013. — 120 c. — Pexxum pocrtyna:
http://www.iprbookshop.ru/4611. — 9BC «IPRbooks», mmo mapoto

6.2. [lepeyeHb A0NMOJHUTEIbHOM JIUTEPATYPHI

1. Tarep A.A. ®uzuko-xumus noaumepoB. M.: Xumus, 2007.

2. Kupees B.B. Bricokomonexynsipasie coeauaenns. M: FOpaiit, 2013.

3. 3aukoB I'.E. [Tomumepnbie ienku. M.: TIpodeccus, 2010.

4. KypenkoB B.®. bynapuna JI.A., 3aukun A.E. [IpakTukym no xumuu u ¢pusnke
BBICOKOMOJIEKYJISIpHBIX coenuHeHnil. M.: KonocC. 2008.

5. IsanoB B.A., Pa6bunoBnu A.JI., XoxmoB A.P. MeTonpl KOMIBIOTEPHOIO
MOJICIIUPOBAHUS TSI UCCIICIOBAHUS TTOJIUMEPOB U OMOMIOIMMEPOB. - MockBa, KHIKHBIN
noMm «JIMBPOKOM»y, 2009. — 585 c.

6. Kounes  A.M., CnoupumonoBa  P.P., Tammbeer C.C. Xummus
BBICOKOMOJIEKYJISIDHBIX CO€IMHEHUU: TeKcT Jiekumil. — Kazanb: M3n-Bo Kazan. roc.
TeXHOJ. YH-Ta, 2010. — 357 c.

7. Kypmtomos, I'. M. Xumust B Bompocax u 3anadax : [yueO. mocobue] / I'. M.
Kyparomos. — Jonronpynssiii: Matennexr, 2013. — 191 ¢

8. Bopoorera E.B. TlomuMepHble KOMIUIEKCHI B BOJHBIX W COJIEBBIX Cpeaax


http://www.iprbookshop.ru/35442
http://www.iprbookshop.ru/20205
http://www.iprbookshop.ru/4611

[DnexTpoHHBIN pecypc]: moHorpadus / BopooseBa E.B., Kpyreko H.II. — DnektpoH.
TEKCTOBbIE AaHHbIe. — MuHck: benopycckas Hayka, 2010. — 175 ¢. — Pexxum moctyna:
http://www.iprbookshop.ru/10079. — 3bC «IPRbooksy, 1o maposto

6.3. [lepeueHb HHTEPHET pecypcoB

1. http://www.newchemistry.ru/ — AHaTUTHYECKHA TOpTal  XHUMHYCCKOH
IPOMBIIIICHHOCTH

2. http://wvww.xumuk.ru/ — Xumuk. CaliT 0 XUMUH

3. http://e-plastic.ru/ — MuoxecTBO HHGOPMAIIUHU, CBA3aHHOW ¢ TEXHOJIOTHSIMH U
TOHKOCTSIMHM OPTaHU3allMU TIPOU3BOJICTBA U3/ICIIUH U3 MOJIMMEPHBIX MaTePHAJIOB

4., http://plastinfo.ru/ — Benymmii MOCTaBIIMK OTPAcACBOM HHGOpPMAIUH,
HpeJIaraloNui  IMUPOKUHA HA0Op WHCTPYMEHTOB JIISL  YCICHIHON mepepaboTKu
TIaCTMACC

5. http://elibrary.ru — Hayunas snekrpoHHas OubanoTeka

6. http://e.lanbook.com — DBnekTpoHHO-OMOIMOTEYHAST CHCTEMa W3JIATEIbCTBA
«JIanp»

7. http://www.iprbookshop.ru/ — DnekrporHo-0nbHOTEYHas cuctema IPRbooks.

7. MATEPUAJIBHO-TEXHUYECKOE U TH®OPMALIMOHHOE
OBECIIEYEHHUE

YyeOHble ayaUTOPUU [JIsl MPOBEACHUS 3aHATUM JICKIIMOHHOTO THIA, 3aHATUN
CEMUHAPCKOTO THUIIA, TPYNNOBBIX W WHJWBHUIYAJIbHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISI U IPOMEXYTOUHOM aTTecTallly, a TaKXKe IMOMEIICHUs I CaMOCTOSTEIbHON
paboThl O0YyYarOUIMXCA OCHALIEHbl KOMIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO
nojkitoueHus: kK cetu «MHTepHeT» M o0ecnedeHbl JOCTYIIOM B 3JIEKTPOHHYIO
UH()OPMAITMOHHO-00pa30BaTEIbHYIO CPEly OpTraHU3aIiH.

JIeKIMOHHbIE W TPAKTHYECKHUE 3aHATHS TPOBOAATCA B CHEIHATU3UPOBAHHBIX
yuebHpix maboparopusx Ne 103, 107 yuebHoro xopmyca (YK3) xadempst
MaTEpUaIOBEICHUS W TEXHOJOTMH MAaTepHaJIOB B COOTBETCTBUU C TPEOOBAHUIMH,
MPEABSBISIEMBIMH K YYEOHBIM JIA0OPATOPHSIM.

JlaGopatopHbie pabOThI MPOBOAATCA B yueOHbIX JiabopaTopusix Ne 105, 107, 027
yueOHoro kopnyca (YK) u B Llentpe Boicokux texnosoruit BI'TY um. B.I'. IllyxoBa.

HayuHo-uccnenoBatenbckasi — J1abopaTopusi  CHHTE3a  BBICOKOMOJIEKYJISPHBIX
coeanHeHuit: madoparopHas neHTpudyra Liston C 2203, MasTHUKOBBIN TBEpAOMED IO
metony Kéuwura-lIlepcoza m mHCTpyMeHTanbHast 0aza CTaHIAPTU3UPOBAHHBIX METOJOB
WCTIBITAaHUN.

Jlnst mpoBenenust 1abOpaTOPHOTO TMPAKTUKyMa MMeEETCs 00opyaoBaHHas ydeOHas
nabopaTopus, HEOOXOAUMbBIEC PECYPCHI TA0OPATOPHON TTOCY/IBI U PEAKTHBOB.

[IpoBenenne mnpakTHUECKUX pabOT H 3adyeTa O0OECIEeYUBACTCS IEYATHBIM
pa3aaTOYHBIM MaTEPUATIOM.

7.1. TlepeyeHb NPOrPAMMHOTIO O0ecIeYeHUs

JIist TipoBeleHMST 3aHSATUN HCIOJB3YETCS TMaKeT MPOrpaMMHOIO oOecreueHus
Microsoft Office Professional 2013 wiu anasor.


http://www.iprbookshop.ru/10079
http://www.newchemistry.ru/
http://www.xumuk.ru/
http://e-plastic.ru/
http://plastinfo.ru/
http://elibrary.ru/
http://e.lanbook.com/
http://www.iprbookshop.ru/

8. VTBEPXKIEHUE PAGOYEM ITPOI'PAMMBI

YTBepikaenue pabodeii nporpaMmel 6e3 u3MeHeHui

Pabouas nporpamma 6e3 usmenenuit yreepxaena ma 2016/2017 y4eOHBIH ToI.

IIporokon Ne 6 3acenanus kadempsr ot «18» i)% 55
3aBeyromuii Kadeapoil M.T.H., mpod. 4 ) B.B. Ctpokosa
JIMpexTop HHCTUTYTA J.T.H., IpOd). // //4/7 B.A. VBapos
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8. YTBEPXKIEHUE PABOYEM IIPOT PAMMBI

YrBepxnenue paboueii IIPOrpaMMBbl ¢ U3MEHEHUSIMH, JOTIOIHEHUSIMI
Pa6ouas nporpamma ¢ MSMCHEHUSIMH, JIOTIOJIHEHUSIMU YTBepskaeHa Ha 2017/2018
y4eOHBIH roJ.

ITporokon Ne < 3acenanus Kapenpsl ot «_/f »_ LS 20/F

Jlomonuuts:
1. 6.1. Ilepeuens ocHoBHOI JIATEPATyphI

l. Bpysxo M.I. Xumust u texuonorus TOJMMEPOB [DneKTpoHHBIH pecypc]:
y4ebnoe mocobue/ Bpysiko M.I -» I'puropeesa JI.C., Opimosa AM. — Onextpomn.
TEKCTOBBIE  NaHHBIE. — M.: MoOCKOBCKHii FOCYNApCTBCHHBIA  CTPOMTENBHBIL
yHusepcurer, A IIn Dp Memua, DBC ACB, 2016. — 131 c.. Pexum JIOCTyTIa:
http://www.iprbookshop.ru/40956. — J5C «IPRbooksy, o 13 ,‘

3aBeyromuii Kadenpoii JL.T.H., mpod. B.B. CrpoxkoBa

W
/Yl
e
Hupexrop uuCTHTYTA 1.1.H., Mpod. ﬂ 7/4/7 B.A. YBapos
y




8. YTBEPKIEHUE PAGOYEM ITPOT'PAMMBI

YTBepxnenne paGoteii nporpaMme! 6e3 n3MeHeHHiH
Pabouas nporpamma Ge3 usmenenuii yreepiiena ma 2018/2019 y4eOHBIH roI.
ITpotokon Ne 6 3acenanus Kadenpbr ot «07» 2018/r.

3aBenmyromuii Kadepoii JI.T.H., ipod. \/ B.B. Crpokosa

74
JlupeKTop MHCTUTYTA JI.T.H., 1pod. - / % B.A. YBapos
/U




8. YTBEP)KIEHUE PAGOYEM ITPOI'PAMMABI

YTBepxkaeHue pabodeil mporpaMMel 6e3 H3MeHeHu

Pabouas nporpamMma 6e3 m3MeHeHuit yreepkaena Ha 2019/2020 yue6HBIH roj.

B.B. Ctpokosa

JIMPEKTOp UHCTUTYTA J.T.H., Ipod. B.A. VBapos




8. VTBEP)KIEHUE PABOYEI IIPOI'PAMMBI

VYTBepxaenue paboueit mporpaMmsl 6€3 U3MEeHEeHUH
Pa6ouas nporpamma 6e3 uzmenenuit yreepxxaena Ha 2020/2021 yueGHbIi roa.

IIporokon Ne 3 3acemanus kadeapsl OT « Zé’ » _/pY / 2020 r.
3aBemyromuii kKadenpoit J.T.H., Ipod. /;/Z) /éy B.B. CrpoxoBa

/\f/ %
JAupexTop HHCTUTYTa I.T.H., Ipod. ? ?/ /7 B.A. YBapos




8. YTBEPKJIEHUE PABOYEHN ITPOT' PAMMBbI

PaGouas  mporpamMma  yTtBepkgeHa Ha  2021/2022  yueGHbii  ron
6e3 3MeHeHHH / ¢ N3MEHEHUAMH, JOTOTHEHUAMH

IIpoTokon Ne 4 3acefianua Kageapel oT «_12  » ampens 2021 r.

#) 4
3apenyromuii kapenpoit 1.T.H., npod. _ L -~ d B.B. CtpoxoBa

JMpexTop HHCTUTYTA A.T.H., Ipod. : | B.A. YBapos
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