MuHUCTEPCTBO HAYKU U BbICIIero oopasosanus Poccuiickoit deneparuu
denepalibHOE TOCYIaPCTBEHHOE OI0KETHOE 00Pa30BaATEIBHOE YUPEIKICHHIE
BBICIIETO 0Opa30BaHUS
"AMypPCKHI TOCYIapCTBEHHBIN yHUBEPCUTET"

YTBEPX/IAIO
[TpopexTop no yueOHOM 1 HAyYHOU
paboTte

Jleticha A.B. Jleiida

31 mapta 2025 1.

PABOYAS I[TPOTPAMMA
«XUMUA N TEXHOJIOT' A ITOJTUMEPOB»

Hanpasnenue noarorosku 18.04.01 Xumuyeckas TeXHOIOTUS

Hamnpasnennocts (mpoduib) o6pazoBaTeabHON NporpamMmbl — TEXHOIOTUM U MPOLIECCHI
nepepaboTku HepTH U raza

KBanuduxamms BeimyckHuka — Maructp
I'og na6opa — 2025

®opma 06yuenus — OuyHas

Kypc 1 Cemectp 1,2

Ox3ameH 1 cem

OO6mmas TpynoeMKocTs aucuuruinHbl 324.0 (akagem. gac), 9.00 (3.e)

Cocrasutens T.A. Ponuna, mpodeccop, A-p XUM. HayK
NHCTUTYT KOMITBIOTEPHBIX M MH)KEHEPHBIX HAYK

Kadenpa xumun 1 XuMuuecKoi TeXHOTOTUH

2025



Pabouass mporpamma cocraBieHa Ha ocHOBaHMM DeAepalbHOTO TOCYIapPCTBEHHOTO
oOpazoBarenbHoro cranaapra BO s nampasieHust noarotoBku 18.04.01 Xumuueckas
TEXHOJIOTUSI, YTBEPXKIEHHOIO MpUKa30M MUHHUCTEPCTBA HAYKM U BBICIIETO OOpa3oBaHUSs
Poccuiickoit @eaepannu ot 07.08.20 Ne 910

PaGouast mporpamma ob6cyxIeHa Ha 3acenaHun Kadeapbl XUMUM M XUMUUECKOW TEXHOTIOTHH

06.02.2025 r. , TpoToKoJ Ne 6
3aBeayronuii kaheapoi I'yxenp I0.A. T'yxenn

COI''TACOBAHO COI''TACOBAHO
VYuyeOHO-METOANYECKOE YITPABICHHUE Beimyckaromas kagenpa

YankuHa H.A. Yankuna I'yxens O0.A. T'yxenp

31 mapta 2025 r. 31 mapta 2025 r.
COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

31 mapra 2025 r. 31 mapra 2025 r.




1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
®opMUpPOBAHUE M 3aKpeIUIeHUEe 3HAHMH O IMOJMMEPHBIX COEIUHEHUSIX, UX CBOMCTBaXx,
PEaKIIMOHHON CITOCOOHOCTU M CIOCO0aX MPUMEHEHUs, TEXHOJIOTHH IMPOU3BOJCTBA 0A30BBIX
MOJIMMEPOB IS PEHIEHUS TEOPEeTUYECKUX U MPUKIAIHBIX 3a7ad MpodeccuoHaIbHOMN
JIESITEIIbHOCTH.

3anaum QUCHUIIMHDI:
* OBJIQJICHUE 3HAHUSIMM O MECTE U POJIM IOJMMEPHBIX MATEpHUAJIOB B PAa3BUTUM HAYKH,
TEXHUKU U TEXHOJIOTUM;
- (hopMupoBaHUE TPEACTABIEHWA O KIACCH(UKAIIMK TOJMMEPOB, UX CTPOCHHUH,
OCOOEHHOCTSIX CBOMCTB MOJIMMEPOB 10 CPABHEHUIO C HU3KOMOJIEKYJISIPHBIMU BEIIECTBAMU;
* M3yUYEHHE TEOPETUUYECKUX OCHOB CUHTE3a MOJIMMEPOB, MEXAHU3MOB U YCIOBUN MPOTEKAHUS
MIPOLIECCOB;
- (hDOpMHpPOBAHUE TEOPETHUYECKUX M TPAKTHYECCKMX 3HAHUH B OOJIACTH TEXHOJIOTUHA
MPOMBIIIJIEHHOTO MIPOU3BO/ICTBA BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI;
- (hDOpPMHUPOBAHUE CIIOCOOHOCTH WCIIOJIB30BATh TIOJIYyUYCHHBIE 3HAHHUS ISl PELIeHUS
MPUKJIAIHBIX 3a]1a4 y4eOHOM U MpodeccnoHaIbHON AeSITEIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJBHO
IMPOT'PAMMBI
HucrurimHa «XWMHUS W TEXHOJIOTHUS ITOJUMEPOB» BXOAWT B YacTh, (POPMHUPYEMYIO
y4aCTHUKaMHM obOpa3oBaTellbHbIX oTHOIIeHu, biok 1 Auctummuael (Moaynun) GI'OC BO.
st ee ocBOeHUSI HEOOXOIUMO 3HAHUE XUMHYECKUX JTUCIHIUIMH U WX pasaenon: «OOmas u
HeOpraHuveckas XuMush», «Dusndeckast U KOJUTOWTHAS XUMUsD», « OpraHudecKast XUMUsD).

3. KOMIIETEHLIMA OBYYAIOLLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUIIVIMHBI U UTHANUKATOPBI UX JOCTU/XKXEHUA

3.1 IlpodeccnonanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUXKCHUS

Kon u HauMeHoBaHue | Kom M HauMeHOBaHME MHAMKATOpA JIOCTHXKEHMS

npogeccuoHalIbHOM npodeccuoHaIbHON KOMIIETEHIIMU

KOMITETEHLINN

[TK-2  Cnocoben  ynpasusate | UA-111K-2 3Haer mMeTonpl aHAIUTUYECKOTO KOHTPOJIS

KayeCTBOM IIPOU3BOUMOI | ITpoLieccoB HedTenepepaboTKH, nepeoBon u

MPOAYKLIMU 3apyOeXHBI ONBIT B 3TOH o06sacTH; JabopaTopHOE
obopynoBaHue, KOHTPOJIBHO- U3MEPUTEITBHYIO

anmnaparypy u npaBuia ee IKCIUTyaTal1u;
TEXHOJIOTUUECKHE MPOLECChl, PEKUMBbI MPOU3BOJICTBA
MPOIYKIIUH OpTraHU3allUN

NI-2T1K-2 YMeeT OpUMEHSTh CTAaHIAPTHBIE METO/IbI
KOHTPOJISI KauecTBa MPOU3BOJAMMON MPOAYKIUU U
UCIOJIb3YEMOT0 000PYIOBaHUS; pa3padaThiBATh HOBBIC
BUJIBI TTPOYKIIUM

NJ1-311K-2 Baageer HaBbIKAMH OpraHu3alus
MPOBEACHUS Ta0OPATOPHBIX AHATIU30B B COOTBETCTBHUU C
CYIIECTBYIOIIUMU CTAaHAApPTAMU  JJIS  OIpEAeICHUs
(pU3UKO- XMMHYECKOW  XapaKTEpUCTUKH  KauyecTBa
MPOIYKIUU

4. CTPYKTYPA JUCHUITINHBI



OOmmas TpyI0eMKOCTh AUCUMIUINHBI cocTaBisgeT 9.00 3aueTHbIX eauHUIIBI, 324.0 akaaeMUUeCKUX
4acoB.

1 — Ne mi/mm

2 — Tema (pa3aen) AUCHUILUTMHBL, KypcoBasi paboTa (IIPOEKT), MPOMEXYTOUHAS aTTECTaAIUs
3 — Cemectp

4 — Buapl KOHTAKTHOU Pa0OThI M TPYIOEMKOCTD (B aKaJIEMHUYECKHX Yacax)
4.1 - JI (JIexumm)

4.2 — Jlexuuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — 13 (ITpakTUuecKkue 3aHITH)

4.4 — IIpakTUuecKue 3aHITUS B BUJIE IPAKTUUECKOW MMOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUYECKON MTOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpos1b TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoIib (B aKaJIeMUUYECKUX Yacax)

6 — CamocTtosiTenbHast paboTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]146(47]|148(4.9

1 OCHOBHBIE 1 |4 4 8 pelieHue
TIOHSTUS XUMUM 3aj1ad4,
BMC KOHCIEKTBI

2 Knaccudpukamuu |1 | 6 2 8 TECTOBBIE
MTOJTUMEPOB U 3aJaHuUs,
UX BaXXHEHIIHe MMOJITOTOBKA
MpeCTaBUTEIN JIOKJIa]I0B

3 CtpykTypa u 1 |10 20 44 peleHue
(uzuko- 3ajad4,
MEXaHUYeCKHe TECTOBBIC
CBOICTBa 3a/1aHus
MOJIUMEPOB

4 XuMuyeckue 1 |4 4 8 pelenme
CBOMCTBA U 3ajad,
MpeBpalieHus TECTOBBIE
MOJIUMEPOB 3aJ1aHus

5 Mertoast 1 |10 4 8 pelieHue
CHHTE3a 3aaad,
MIOJIUMEPOB TECTOBBIC

3aJlaHus,

OK3aMeH 1 0.3 [ 35.7
TexHonoruu 2 112 2 49.8 | pemenne
MOJTyYEeHUS 3aJa4
MOJIUITUIICHA U
MOJIUITPOTIUIIEHA

8 TexHnonoruu 212 2 15 pelieHue
TTOTYYCHUS 3a1a4
MOJIUCTUPOIIA




9 Texnonoruu 2 |2 2

MOJTYYEHUST
MOJIUBUHUTIXIIOP
uaa,
MMOJIMBUHUJIALIETA
Tau
MOJIMMETUIIMETA
Kpujiarta

15 peleHue
3aaa4

10 | Texnomorun 2 14 2

MOJIy4YEeHU S
CHHTETUIECKUX
Kay4yKOB

15 peleHue
3ama4

11 | TexHonorun 2 |4 2

MOJIYYEHUS
HNPOAYKTOB
ITOJIMKOH/IEHC ALl
1505

15 peleHue
3a1a4

12 | 3auerc 2
OILICHKOM

0.2

Hroro 58.0 44.0 0.0 000203 357 | 185.8

5. COAEP) KAHUE INCHUITJIMHDBI

5.1. Jlexkuun

Ne o/
I

HaumMenoBaHue TeMbl
(pa3znena)

ConeprxaHue TeMbl (paszena)

OCHOBHBIE TOHSATUS XHUMHUU
BMC

IIpeamer u 3amauM HayKd O BBICOKOMOJIEKYJISIPHBIX
coequHe- HUsAX. MecTo Hayku O IIOJIMMeEpax Kak
CAMOCTOSITEIbHOM 00- JJACTU 3HAHUS CpPeAu APYrUX
(byHIaMEHTAIbHBIX XMMUYECKUX HAyK; €€ pojb B
HAy4YHO — TEXHUYECKOM IIPOIPECCE U OCHOB- HBbIE
HACTOPUYECKUE JTAIbI pa3BUTHSL. Bxnan
OTEUYECTBEHHBIX YYEHBIX B 3apOXKIECHHME U pPa3BUTHE
HAyKHU O MOJIMMEpPAX.

OcHOBHbBIE TTOHSITHS: MIOJINMED, OJIMTOMED,
MAaKpOMOJIEKYJIa, JJIEMEHTAPHOE 3BEHO, CTEIIEHb
rnoJimMepusanuu. Ponb moaumepoB B KUBOW IIPUPOJIE
U MUX 3HAYEHUE KAaK MPOMBIIUIEHHBIX MaTEpUAIOB
(macTMacchl,  KaydyyKd, BOJIOKHA M IUICHKH,
MOKPBITHUS).

Baxueitmine  cBOWMCTBA  ITOJIMMEPHBIX  BELIECTB,
00yCIIOBIIEHHbIE OOJIBIIMMH pa3MepaMyd M LEMHbIM
CTPOCHHEM MOJIEKYJ, KOTOpPBIE OIPEAENISIOT HX
MPAaKTUYECKYI0  IIEHHOCTh KakK o0co0oro poja
MaTepuaJoB M HMX OHOJOrMYECKOe 3HAYEHHUE.
[TomumepHoe cocrosiHMe Kak  ocobas  ¢opma
CyILLIECTBOBAHMS BEILIECTBA.

Knaccudukanuu moanumeposn
" 1504 BaKHEULIINE
MIPEACTABUTEIIN

Knaccudukanum nonumepoB: B 3aBUCUMOCTH  OT
IIPOUCXOXKICHUS, XHMHUYECKOTO COCTAaBa, CTPOEHUE
3BEHbEB U OCHOBHOM LIEMHU, T€OMETPUUYECKON (HOPMBI
Makpomouiekysl u ap. IlpuponHble u cuHTeTHUECKHE
nonumepsl. OpraHndeckue (3J1€MEHTOPraHUYeCKue) 1
HEOpPraHUYECKHE MTOJIUMEPBHI. JIunelinble,
Pa3BETBIICHHBIE 151 CIIUTHBIE ITOJINMEDBHI.
['omomnonuMepsl, COMOIUMEPBI,  OIOKCOMOIMMEDHI,




MIPUBUTHIC COTIOJTUMEPHI. I'omoriernHbIe u
TeTepOLIETTHbIE  MOJUMEPBL.  DIIEMEHTOTOMOIICTIHBIE
MTOJIMMEPBI: TIOJIMMEPHAsI cepa 1 CEeJIeH.
Kapboromouennsle  nonumepnl.  Ilomumepsr u
COMOJIUMEPbl MOHOOJE(PUHOB U HUX HPOU3BOJIHBIX;
KpaTKHE XapaKTEPUCTHMKU U OO0JACTH TPUMEHCHHS
BKHEUIITUX MpeICTaBUTEIICH: MTOJTMATHIIEH,
MOJUMIPONIIIEH W WX COMOJUMEPHI; MOIUCTHPOI,
MOJMUBUHWIXJIOPUA,  IOJUMEPBI  AKPUIOBOIO U
METaKpWIOBOTO psaoB. [lomumepsl UM comoiMMepbl
nuoneUHOB WM WX MPOUBBOAHBIX;  KpaTKHE
XapaKTEPUCTUKU U O0JIACTH MPUMEHEHUS BaXKHEHIITHX
MpeICTaBUTENNeH: TOMMOyTagueH U COTOJIMMEPHI
OyTanueHa, MOJITMU3O0IPEH, MOJIUXJIOPOIIPEH.
KapOonuknnaeckue MTOJTUMEPBI
(penondopmanbaerugHble CMOJBI, MOIU(DEHUIICHBI,
nonu- n- kcwmwieH). [lomuMepsl aneTwieHa U ero
MPOU3BO/IHBIX.

KapbGorereponenusie MOJIUMEPHI. [Tonumepsi,
collepKalye KUCIOpOA B OCHOBHOHM IIETH; KpPATKHE
XapaKTepUCTUKU M O0JIACTH MIPUMEHEHHS BaXKHEHIIIMX
MPEICTABUTENICH: MPOCThIE M CIIOXKHBIE TOIMIDUPHI,
nonuaneTagu (MOJMOKCUMETHIICH, LEJUII0NIo3a U ee
npousBonanbie). [lomumepsl, coaepxamiue as3oT B
OCHOBHOM IIeTIH; KpaTKHE XapaKTepUCTUKU U 00IacTh

IIPUMCHCHU A Ba)KHefIHIHX HpCI[CTaBI/ITCHeﬁl
aJ'H/I(baTI/I‘-IeCKI/Ie nu ApOMATHUYCCKHE IIOJIMaMMbI,
IIOJIMMMUBI, IIOJICYPECTAHBI, IIOJIMaMUHBI,

MOJIUTIENITUIBI; O€JIKM U TIOHSITUS 00 OCHOBHBIX
ouonornueckux ¢GyHKIUIX OenkoB. [lomumepsr,
comepxkamme  ¢ochop B OCHOBHOW  IICTIH:
PUOOHYKIIEMHOBbIE U J€30KCUPUOOHYKIIEMHOBBIE
KHUCIIOTBI, IIOHSTHUS 00 UX OMOJIOTHUUECKUX (PYHKIIUSX.
[Tonmumepsl, comepkalue cepy B OCHOBHOW IIETIH:
MPOCThIE MOJUTUOIPUPBHI, MOJIUCYIb()UIbL,
MTOJIUCYITB(OHBI). DIIEMEHTOTETEPOIICITHBIC TTOJIMMEPHI.
[Tonucunokcanel  (CMJIOKCAHOBBIE  KAayuyyKH U
nokpeitus).  [lommamomoxcanbl.  I[Tomudocdarsr.
[TomudocdaszeHsl.

CrpykTypa
MEXaHUYECKUE
IIOJIMMEPOB

n

busnko-
CBOICTBa

Crpyktypa u (QU3NUECKHE COCTOSIHHSI TTOJIUMEPOB.
Crpykrypa  Makpomoisekynl.  KoHdpopmarmoHnHas
u3oMepuss M KOHpopmanus  MaKpOMOJIEKYJIBI.
XapakTepUCTUKU, CBS3aHHBIE C KOH(OPMAIMOHHBIM
COCTOSIHUEM LEIH. CrepeoperysipHble
MaKpPOMOJIEKYJIbl. YCIIOBUSI MPOSBIEHUS ONTUYECKOU
AKTUBHOCTHU.

Cratuctuka CBOOOJIHO-  COUJICHEHHOM LIETIH.
DHepreTuyecke Oapbepbl BHYTPEHHEIO BpAILEHUS.
[ToBOpOTHBIE M30MEPHI M THOKOCTh PEANIbHBIX IICTICH.
KonunuecrBeHHbIe XapaKTEPUCTUKU TUOKOCTH
(’KECTKOCTH). Cas13b TUOKOCTH (>KeCTKOCTH)
MaKpOMOJIEKYJT C HMX XHUMHYECKMM CTPOCHUEM:
(baxTOpPBI, BIUSIONINE HA THOKOCTh peabHBIX IETICH.
YrnopsimodueHHble  KOHGOPMAIMK  M30JIMPOBAHHBIX




MakpoMoJliekysn. KoomepaTuBHOe B3auMMOJICHCTBUE,
Kak  ¢akTop  CTadWIM3alMU  YIOPSIOUYEHHBIX
KOH(pOpPMAIUH.

CTpykTypa W  HaIMOJIEKYJISIpHAas  OpraHW3aIus
aMOP(MHBIX IMOJUMEPOB. YCIOBHUS HEOOXOAUMBIC IS
KpHUCTATU3AIINT MOJINMEPOB. TemnepatypHbie
KpUCTA/UTU3ALIMM M TeMIlepaTypHbIEe  IUIaBJICHMUS.
CTpykTypa W  HaJIMOJIEKYJISIpHAas  OpraHW3aIus
KPUCTAJUTMYECKUX MOJIMMEPOB. Paznmuune u cXoAacTBO B
CTPYKTYPHOH OpraHu3allud KPUCTAUIMUYECKUX U
aMOP(dHBIX MTOJIUMEPOB.

Bricokoanactuueckoe cocrossHue. TepMoauHaMuKa U
MOJIEKYJIIPHBIA ~ MEXaHU3M  BBICOKOJJIACTHYECKUX
nepopmanuii. HiokHMit nipesen MOJIEKYJISIpHBIX Macc,
HEOOXOIUMBIX 15 IPOSIBIICHUS BBICOKO3JIACTUYHOCTH.
ITepexon B CTeKJI000pa3Hoe COCTOSIHHE.
CrekooOpa3Hoe COCTOSIHHE. OcobeHHocTn
MMOJIMMEPHBIX cTeKoI1. [TmacTudukamnms moaumMepos.
Bs3ko- Tekyuee cocrosiHme. MeXaHuU3M — BSA3KOIO
TeueHUsl. 3aBUCUMOCTb TEeMIIepaTypbl TEKy4eCTH OT
MOJIEKYJIIPHOM  Macchl.  3aBUCHUMOCTh  BSI3KOCTH
pacmiaBa OT MOJIeKyIsipHON Maccel. dDopmoBaHue
M3IeTIUA W3 TIOJIMMEPOB HA PEXKUME TEUCHUS.
MexaHu3M pa3pylieHusl MoJuMepoB. J[oJroBeuHoCcTh
MOJINMEPOB. Komno3uninonHsie MOJINMEPHBIC
MaTepHalbl. ApMupoBaHHBIE MaTepHaJbl.
HarmomHeHHBIC TTOTUMEDHI.

XUMUYECKUE CBOMCTBA
MpeBpaIleHUs MTOJIMMEPOB

n

XUMHYECKUE PEaKLUU, HE TPUBOISIINE K U3MEHEHUIO
CTEIEHU MOJINMEPU3ALUU MaKpOMOJIEKYI:
MOJIMMEpPAaHAJIOTUYHbIE MpeBpaIeHus u
BHYTPUMOJIEKYJISIpHBbIE TpeBpaiieHus. OcoOeHHOCTH
PEaKIIMOHHON CrTOCOOHOCTH (PYHKIIMOHATIBHBIX TPYII
MAaKpOMOJIEKYJI: BIIUSIHUE JIOKAJIBHOTO OKPYXKEHUS,
KOoH(pUrypauu, KoHGOPMAIMU MAKPOMOJIEKYT U
HaJIMOJIEKYJISIPHOIN CTPYKTYPBbI MoJuMepa.
Hcnonp30BaHue NoJIMMepaHAIIOTMUHBIX TPEBPALLIEHUN
U BHYTPUMOJIEKYJISIDHBIX pEAKIMNA ISl TOJIyYEeHUS
HOBBIX ITOJIMMEPOB.

XUMHMYECKUE peakiuy, TMPUBOJSIINE K H3MEHEHHIO
CTEIeHU MOJIMMEpU3ALINHI MaKpPOMOJIEKYJI.
Pacuernienne mnoguMepHBIX LieNed IOJ BIMSHUEM
XUMUYECKUX M (U3UYECKUX BO3JIEUCTBUN. MexaHU3M
LeITHOM u CIIy4YarlHOM JIECTPYKIIUH.
Henomumepuzanud. [lerpagamuss NOJIMMEPOB B
YCIIOBUSIX IKCIUTyaTalluU U NepepabOTKHU.
TepMookucauTenbHas u dhoTtoxumMuueckas
nectpykuuu. [IpuHIMIBI cTaOMIM3AlUA TTOJIUMEPOB.
CmBaHue TMOJMMEpPHBIX Ilenedl. BynkaHuzamus
KayuykoB. DOpMOBaHME NOIUMEPHBIX M3IACIUN U3
PEAKIIMOHHOCTIOCOOHBIX OJIMTOMEPOB (OTBEPXKICHHE).
[Momuaupakpunatel ¥ SMOKCUIHBIE  CMOJIBL.
Hcnonp3oBaHne XMMUYECKUX PEAKIIUNA MAKPOMOJIEKYJT
JUIS  XUMHUYECKOTO U CTPYKTYpPHO- XUMHYECKOTO
MOIU(PUITUPOBAHUS  TTOJUMEPHBIX MaTEpUAIOB W




U30EIUN.

MeTtonrnl
MMOJIUMEPOB

CHHTC3a

[Momumepuzauus. TepMoanMHAMHMKA TOJTUMEPU3ALIUH.
Knaccudukammss  HemHBIX  MOTUMEPU3AITMOHHBIX

IIPOLIECCOB. PanukanpHas MOJINMEPU3ALIUS.
NHnnuupoBanue  paguKajbHBIX — IOJIMMEPU3ALUAMN.
Tumnel WHUILIMATOPOB. Mexanusm NENCTBUS
MHTUOUTOPOB. PeakunonHnas CIIOCOOHOCTh
MOHOMEPOB 51 paauKaos. PanukanpHas

cononuMmepusauus. IlpoBeneHue mnoauMepusaluu B
Macce, B pacTBOPE, B CYCIIEH3UH U B OMYJIbCUMU.

HMonnas nomumepusanuss U CONOJMMEPHU3ALIMSL.
Pa3znoBugHOCTH MOHHOM nonnMmepusanuu. KatuonHas
IIOJINMEPU3ALIUSL. XapakTepucTuka  MOHOMEPOB
CIIOCOOHBIX BCTYNaTh B KATUOHHYIO IMOJMMEPU3AIMIO.
Karanusatopsl u  cokaranmuszatopbl. Poct n
OrpaHMYEHHE poOcTa Lened Npu  KAaTUOHHOM
IoJIMMepU3alun. BimsHue NpPUPOABI PACTBOPUTEINS.

AHunoOHHas MMOJIMMEPHU3ALHUSL. XapakTepucTuka
MOHOMEPOB, CIHOCOOHBIX BCTYIUTh B AHUOHHYIO
MOJINMEPHU3ALHIO. Karamuzatopsl AHUOHHOM

nojumepusanuu. MexaHusm «kuBbIX» 1ieneil. CuHrtes
MOJMMEPOB C  Y3KUM  MOJIEKYJSIPHO- MaCCOBBIM
pacrpeieieHueM. Koopaunaimonno— HOHHAs
nonumepusanus. Crepeocrnenudpuueckue 3¢GdEeKTs B
peaKIMsIX KOOPJMIIMOHHO- HOHHOM IOJIUMEpU3AIIHH.
[TpuHIIUITBI CHHTE3a CTEPEOPETYIISIPHBIX ITOJIUMEPOB.
Oco0eHHOCTH MOHHOM MOJIMMEPU3ALMN LHUKINYECKUX
MOHOMEPOB.

IHonukonneHcanus. Tuner peakuuni
IOJIMKOHIEHCAIINH. TepmoaunaMuka
IOJIMKOHAEHCAIINU u MOJIMKOHJIEHCAIIHOHHOE
paBHOBeECHE. Biusinne CTEXUOMETPUH,

MOHO(YKIIMOHAIBHBIX ~ MpUMecel U MOOOYHBIX
peakiuii Ha MOJIEKYJISIDHYIO Maccy IpPOAYKTOB U
oOpa3oBaHue ceTyaTbiX CTPYyKTyp. IlpoBenenue
MOJIMKOHAEHCAlUM B pacIylaBe, B pacCTBOPE U Ha
rpaHulle pasaena ¢as.

CunTe3 U cBOMCTBA OJIOK- U MIPUBUTHIX COMOJIUMEPOB.
Metonsl cunte3a. IIpuBuBKa MaKpOMOJIEKYJ1 Ha
ITIOBEPXHOCTh TBEPAbIX Tell. PU3WUecKue CBOMCTBA
IIPUBUTHIX u OJ10K- COIIOJIUMEPOB.
TepMoanacToriacTsl.

TexHomoruu
HOJIUATUIIEHA
MOJIMITPOTMIICHA

MOJIyUYEHU S
u

CnocoObl  momnyueHuss nonuaTwieHa. [lomydeHue
MOJMATHIIEHA TPU BBICOKOM M HU3KOM JABJICHUU.
TexHOJIOTNYeCKUe CXEMBbI, TUIIBI PEAKTOPOB. Y CI0OBUSA
MPOTEKAHUSI XMMUUYECKOTO IMpOoIlecca, KaTalu3aToOPhl.
CaoiicTBa " MPUMEHEHNE MOJIUATUJICHA.
ITpousBoacteo JIIIDHIT u IIDBII mo TexHomoruu
Spherilene kommanuu Basell. I1ponsBoactso JITTOHII
u [19BII no texnonorun Borstar komnanuu Borealis.
[TpousBoacTBO JIMHEUHOTO MOJIUATUIIEHA B
CYCIIEH3MOHHOM TIETJIEBOM PEaKTOpe MO TEXHOJIOTUU
komnanuu Chevron Phillips. [Tomyuenue I[TOHIT mo
TEXHOJIOTMM  BBICOKOTO  maBieHuss ExxonMobil.




TexHolOTUM  TOJMATHUIIEHA  BBICOKOTO  JIaBJICHUS
Polimeri Europa. IIpou3BojacTBO OMMOAAIBHOTO
I[I9BIT mo texnonoruu Hostalen xommanum Basell.
ITpouzBoacteo IIDBII u IIDCII mo TexHONIOTHU
Lupotech G xomnanun Basell. TTonyyenne I19HII n
conmoimmepoB DBA mo Texnomorum Lupotech T
komnanuu Basell. I'azodaznwiit mpomecc UNIPOL.
ITpousBoacteo JIIIDHIT u IIOBII mo TexHomoruu
SCLAIRTECH kommnanuu Nova Chemicals.
[Tonyyenue MOJIUITPOTTHIICHA. CaoiicTBa u
MPUMEHEHHE. YCIOBUS TMPOTEKAHUS XUMHUUYECKOTO
mpolecca B MPUCYTCTBHU  METAJTOOPTaHUYECKUX
KaTanu3aTopoB. [IpOW3BOACTBO TOIUIIPOIMIIEHA IO
TE€XHOJIOTUU Spheripol KOMITAaHUU Basell.
[Tpou3BOACTBO TMOJUIPONMIEHA IO TEXHOJOTUU
Spherizone kommanuu Basell. TlomunponuneHoBas
TexHoJiorus komnanuu Borstar. [TomumponuieHoBbIH
nporiecc UNIPOL. I"azoda3Hblii TOTUITPONTUIIEHOBBIN
nporiecc Chisso.

Texnonoruun IIOJIYYCHU A
IOJINCTUPOJIA

CBoiicTBO u mpuMeHeHHe TmoaucTupoia. CrocoObl
MOJY4YeHHUs] TOJUCTUpOIa. TeXHOIOTHUYECKasi cxXema
MOJy4eHus  OJIOYHOTO  TOJIMCTUPONA,  YCIOBHS
MPOTEKaHUs XUMHUYEeCKOTo Tmpoiiecca. [IponsBoacTso
9MYJIBCUOHHOTO TOJIUCTUPOJIA, YCIOBUS MPOTCKAHMS
XUMUYECKOTO mporiecca. [TpousBoacTBO
MEHOTIONINCTUPOIa 1o TexHojorun BP/ Lummus.
[Tpou3BOACTBO MOMUCTUPONIA OOIIETO HA3HAYEHUS U
yIApOMPOYHOro IOJUCTHPOIa Io TexHoioruu BP/
Lummus wu  Polimeri  Europa. Ilonyuenue
MIEHOITOJIUCTUPOJIA MO  TEXHOJOTHMH  KOMITAaHUH
Polimeri Europa.

TexHomoruu IIOJIYYCHU A
IMMOJIMBUHUIIXJIOPH A,
IIOJIMBUHUWIIALIETATA n
IIOJIMMCTHUIIMETAKpUIIATA

[Tonydyenne  TMOJUBUHWIXJIOPHAA  CYCHEH3MOHHBIM
METOOAOM 1o TexHouorusasM kommaHuu  Chisso.
IIpeumyiiectBa u HemoctaTku Tipoliecca. PasButue
MPOIIECCOB MoJIy4eHue MOJIMBUHWIXJIOPUIA.
Ortnenenue BUHWIXIOpUA- MOHOMepa. [IpousBoacTso
)ecTkoro, msirkoro I1BX, meHONoJMBUHUIXIIOPHU/IA.
ITpousBoacTBo MMOJMBUHWIALIETATA. [Tonyuenue
NMoJIMMETUJIMETaKpwiiatTa B Macce  MOHOMepa.
[Tpumenenne noaumepos.

Texnonoruu IMOJIYYCHU A
CUHTCTUYCCKHNX KayUYYKOB

Knaccudpuxanms  kayuykos.  Kayuyku — obiuero
Ha3HaueHus. byTagueH- CTUPOJBbHBIA U OyTagueH-
METWICTUPOJIBHBINA Kayuyku. llomyueHune kaydyka
HU3KOTEMIIEpATypPHOU MOJIUMEpHU3alneld OyTaaneHa c
METUIICTUPOJIOM. CTepeoperyisipHble CUHTETHUYECKUE
Kay4yyku, crnocoObl ux mnonydeHus. I[IpousBoacTBo
MOJMOYTAIUEHOBBIX U IOJIUU30IPEHOBBIX KAYYYKOB.
Kayuykn crneunuansHoro HasHaueHus. byraauen-
HUTPWIbHBIA  KayuyK. IlonmMu3oOyTUIEHOBBIA U
MTOJIMXJIOPOPEHOBBIN Kay4dyKH, CBOJCTBA u
IIPUMEHEHHUE. Cxema nporecca IIOJIyYEHUs
nonuu3zo0yTwieHa. C(Cxema mpouecca IOJIYyYEHUS
XJIOPOIIPEHOBOI'O Kay4yyKa.




10 Texnonoruu MOJIyUEHUS
MPOAYKTOB
MOJINKOHAEHCALINU

deHoMaIbACTUIHBIE, KapOaMugohopMalbaeTuaHbIE,
MellaMuHoGopMalbAeruaHbIe monuMepbl. CBOCTBA U
MIPUMEHEHHE. YCIIOBUS TPOTEKAHHWS XUMHUYECKOTO
nporecca. [Ipon3BoacTBO MOMMIGUPHBIX TTOJIUMEPOB.
ITpou3BoacTBO MTOJIMATUJICHTINKOJIbTepedTaiaTa,
MOJIMKApOOHATOB. ANKUAHBIE cMOJBI. [Ipon3BOACTBO
MOJIMAaMUI0B: MoJKarpoakTam. [loauyperaHnsr.

5.2. IlpakTuyeckue 3aHATHS

HaumenoBaHue TeMbl

COI[ep)KaHI/IC TCMBbI

MOHCK}’HHPHO- MaCCOBBIC
XapaKTCPUCTHUKU ITOJIUMEPOB

PacuetHple  3amaum  Ha  OmpeneleHUE  CTENEeHHU
MOJIMMEPU3ALMN, CPEIHEUNUCIOBOW U CPEAHEMACCOBOU
MOJIEKYJISIPHOM MAacchl, koadpuireHTa

MOJIMAUCIICPCHOCTH U3 JaHHBIX q)paKL[I/IOHHOFO cocCTrana,
36YJ'IJ'II/IOCKOHI/ILICCKI/IX N KPUOCKOIIMYCCKUX NAHHbIX.

Knaccudukamuu nonumepoB u ux
Ba)XKHEHIINE MPEICTABUTEIIH

Jloknaapl MO pa3IMYHBIM KjlaccaM TIOJIMMEPOB U UX
MPUMEHCHHIO: TIOJIMATHIICH, TOJIUIPONWIEH U  HX
COTIOJIUMEPHI; MTOJIUCTUPOIT, MTOJTMBUHUJIXJIOPUI,
MOJIUMEPHl  aKPUJIOBOTO M METaKpPUJIOBOTO PSJIOB,
oanuoyTaIueH u COTIOJIUMEPHI OyTanueHa,
MOJIMM3O0IIPEH, MOJIUXJIOPOTIPEH,
(dbeHonpopMaIbICTUIHBIE  CMOJBI,  IMOJU(PEHUIICHBI,
TTOJT-TI-KCUJTAJIEH, TTIOJTMOKCUMETHIICH, almudaTHIeCKUe U
apoOMaTHYECKHe MTOJTMAMU/IBI, TTOJTUUMHUJTBI,
MOJIEypeTaHbl, MOJUAMUHBI, MPOCThIE MOIUTHOIPUPHI,
TIOJTMCYJIb(MHUIBI, TTOJIUCYIb(POHBI, TTOJTMCUTOKCAHBI

Pa3mepbl MakpoOMOJIEKYT

PacueTHbie 3a1aun Ha ompeseneHne KOHTYPHOM JUTUHBI
LEeNy, CPEIHEKBAAPATUYHOTO  PACCTOSHUSI  MEXIY
KOHI[AMH  MaKpPOMOJIEKYJIbI,  CPEIHEKBaAPATHUHOTO
paanyca MHEPIIMH LIEIH, CTEIIEHU CBEPHYTOCTH IICTIH IS
CBOOOJHO- COYJICHEHHOM  IenmM, Ui ILend C
(PMKCUPOBAHHBIMHM BAJICHTHBIMH YIJIAMH, OIIPEIEICHUE
BEJIMYMHBI CTATUCTUYECKOT'O CETMEHTA

HaOyxanue nonumepon

PacuerHble 3a1aun Ha OINpeETIEHNE CTENIEHU U CKOPOCTH
HaOyXaHusT  TOJUMEPOB, KOHCTAHThl ~ CKOPOCTH
HaOyXxaHus 1O SKCIIEPUMEHTAJIbHBIM  JAaHHBIM.
[TocTpoeHue KpuBO KMHETUKN HAOyXaHUS

Onpenenenue MOJIEKYJISIpHOH | PacueTHble 3amaun Ha ompeaereHue CpeIHEUNCIOBON

Macchl o OCMOTHYECKOMY | MOJIEKYJISIPDHON Macchl M CTENEHH IOJUMEPHU3AIINH,

JTaBJICHUIO 3HAQYEHUs] BTOPOTO BUPHAIBHOTO Koa(duimenta A2 Ha
OCHOBAaHUU OSKCHEPUMEHTAIBHBIX JAHHBIX BEIIMYMHBI
OCMOTHYECKOTO JaBJCHUS DPACTBOPOB  IOJIUMEPOB.
OmnpeneneHye KauecTBa PaCTBOPUTEIIS

Onpenenenue MOJIEKYJISIpHOH | PacueTHble 3amaunm Ha onpeneneHue MOJEKYISIpHON

MAacCChI I10 BSI3KOCTH

Macchl U CTENEHU  MOJMMEpU3ALUM, 3HAUYECHUS
OTHOCUTEJIBHOM [ | OTHYJIEIbHOWU U [ | yH NMPUBEAEHHOU
[l OpBSI3KOCTM HA OCHOBAHHUM 3SKCIIEPUMEHTAIBHBIX
nansbiX. [locTpoenue rpadudeckoi 3aBucuMocTt [ | 1mp
f(c). OmpeneneHue XapaKTEPUCTUUECKON BS3KOCTH,
3HAUYEHUSI BUCKO3UMETPUUECKON KOHCTAHThI XarruHca




Ornpenenenrie TeTa-TeMrepaTyphbl

PacueTHble 3a1aun Ha ompenereHue TeTa- TeEMIIEPaTyphl
JUI CHCTEM IIOJIUMEP- PACTBOPUTENIL HAa OCHOBAaHUH
9KCIIEPUMEHTAJIbHBIX JaHHBIX HU3LIEH KPUTUUYECKOU
TEMIIEPATYpPbl PACTBOPEHMUSI U BBICIIEM KPUTHUYECKOU
TeMIiepaTypsl pactBopeHus. [locrpoenne rpaduueckoit
3aBUCUMOCTH

XUMUYECKHE CBOMCTBA MOJIMMEPOB

PacueTHbIE 3aa4M Ha
oOpasyromerocsi  OpPOAYKTa,
Peaxiiumn MMOJIUMEPOB:
BHYTPUMOJICKYJIIPHBIE

OIIPENIETIEHNE  MAacChl
CTETIEHU  KOHBEPCHHU.
MEXKMOJIEKYJISIPHbIC u

Metoasl cMHTE3a MOJIMMEPOB

PacueTHbIC 3aaun KUHETUKHU MIPOIIECCOB
MOJIUMEPU3AINHU: 3aBUCUMOCTh CKOPOCTH  PEaKIIHH,
CTENEHU IMOJIUMEpU3allui, MOJIEKYJIIPHOM  Macchl
nojauMepa OT KOHIEHTpaluu MoHoMepa. Pacuer
CTETIeHH TIOJIMMEPHU3AallU U MOJISIPHYIO Maccy MoJuMepa

OT CTCIICHb 3aBCPHICHHOCTU PCAKIUU. CocraBnenne

YPaBHEHUM IIPOLIECCOB MMOJIMMEPU3ALAN u
MOJIMKOHACHCALINU
[Tonyuenne  monuonepuHoB B [ MaccoBbIi, 00BEMHBIN u MOJIbHBIN COCTaB
MIPOMBIIIIEHHOCTH. peakimoHHoM cmecu. OCHOBHbBIE CTAIMM XUMHUYECKOTO

TexHOJIOrn4ecKre pacueTsl

npeBpaieHusi. MarepuaiabHblii 0alaHC YCTAHOBOK.
DeMEeHThI pacyeTOB XUMUUYECKUX peaKTOpoB. TemnoBbie
pacyeTbl XUMHKO-TEXHOJIOTHYECKUX ITPOLIECCOB.

ITonyuenue IOJIUCTUPOJIA B
IIPOMBILIIEHHOCTH.
TexHoornueckue pacuersl

MaccoBbiii, 00BbEeMHBIH u MOJIbHBIH COCTaB
peakimoHHoi cmecu. OCHOBHbBIE CTAaJIMU XUMHUYECKOTO
npeBpaiieHus. MartepuajdbHbIi 0ajaHC YCTAaHOBOK.
DJIEeMEHTHI PaCUeTOB XUMHYECKUX PEaKTOPOB. TeraoBsie
pacyeThl XUMUKO-TEXHOJIOTHYECKUX MTPOIECCOB.

HonyquHe MMOJIMBUHUIIXJIOpUIA,
IIOJIMBUHUJIALCTATA )41
IHOJIMMCTUIIMCTAKpHJIATAa B
NPOMBIIIJICHHOCTH.

TexHOJIOrnuecKre pacueTsl

MaccoBbii, 0OBEMHBIH u MOJIbHBIH COCTaB
peakurMoHHOU cMecu. OCHOBHBIE CTaAUU XUMHUUYECKOTO
npeBpaiieHus. MaTtepuadbHbIi 0ajlaHC YCTAHOBOK.
DJIEMEHTBHI PACUETOB XUMUYECKUX PEaKTOPOB. TernaoBnie
pacyeTbl XUMUKO-TEXHOJIOTMYECKUX MTPOLIECCOB.

[Tonmyuenue CUHTETHYECKUX
KaydyyKOB B IPOMBIIUIEHHOCTH.
TexHoOrnuecKre pacueTsl

MaccoBBbIi, 00BbEeMHBII u MOJIbHBIN COCTaB
peakiimoHHoi cMmecu. OCHOBHBIE CTAJMU XUMHUYECKOTO
npespaiieHus. MartepuaabHblii 0ajlaHC YCTaHOBOK.
DJeMEHTBhI pACYETOB XUMUYECKUX PEAKTOPOB. TernaoBnie
pacyeTbl XUMUKO-TEXHOJIOTUYECKUX ITPOLIECCOB.

[Tonyuenne  ¢eHoIATBAETUIHBIX
MOJIMMEPOB U AJIKUJIHBIX CMOJ B
MIPOMBIIIJIEHHOCTH.
TexHomornueckme pacuersbl

MaccoBbii, 00BEeMHBIH u MOJIbHBIHN COCTaB
peakimoHHoM cmecu. OCHOBHBIE CTAJMU XUMHUYECKOTO
npeBpaleHus. MaTepuaabHblii OajlaHC YCTAHOBOK.
DJEeMEHTBI pACYETOB XUMUYECKUX PEAKTOPOB. TernaoBbie
pacyeThl XUMUKO-TEXHOJIOTUYECKUX ITPOLECCOB.

6. CAMOCTOSTEJBHAS PABOTA

Ne | HammeHoBaHME TEMBI Coneprxanue TeMbl (pasena) TpynoemkocTb
n/m (paznena) B
aKaJIeMHUYECKHUX
yacax
1 OCHOBHEIE MOHSTHUSA | BLIIOJIHEHNE TECTOBBIX 3aJaHul, | 8




xumuu BMC MOATOTOBKA KOHCIIEKTOB

2 Knaccudukanuum BBIITOJTHEHHE TECTOBBIX 3aJaHui, | 8
MMOJIMMEPOB u X | TOATOTOBKA TOKJIAJI0B
BaKHEHIIINE

MpeaCTaBUTEIN

3 CtpykTypa ¥ (pU3MKO- | pelieHre 3aaad, BBINIOJHEHUE TECTOBBIX |44
MEXaHUYECKUe 3aJaHIN
CBOMCTBA ITOJIMMEPOB

4 XHWMHUUECKHUE CBOMCTBA | pellleHuE 3a7a4, BBIINOJIHEHUE TECTOBBIX | 8
n MpeBpallICHUs | 3aJaHUN
MMOJIMMEPOB

5 MGTO,Z[IJI CHUHTC3a | pCIICHUC 3aJa4, BbIIIOJITHCHUEC TCECTOBBIX 8
IIOJIMMCPOB 3aJIaHAM

6 TexHonorun peuieHue 3aaa4 49.8
MOJTYYEeHUS
MOJIUATUIIEHA "
MOJIUTIPOTIMIIEHA

7 TexHomoruun pelieHue 3aaa4 15
MOJTyYeHUS
MOJTUCTHPOJIA

8 TexHomoruun pelieHue 3aaa4 15
MTOJTyYeHUS
MTOJIMBUHWJIXJIOPU/IA,
MOJIMBUHUJIALIETaTA U
MOJUMETHIIMETaKpHITa
Ta

9 Texnonorumn peleHue 3aaaqy 15
MOJTyYCHUS
CUHTETHUYECKUX
Kay4yKOB

10 | Texnonoruu peleHue 3aaaqy 15
TOJIyYeHHUSI MPOAYKTOB
MOJIMKOHIEHCAIINHN

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Opranmszanus 00pa3oBaTEILHOTO TpoIlecca IO IUCHUIUIMHE BKIIOYAET MOYJIBHO-
pelTHHrOBOE OOyuYeHHe, TEXHOJIOTHUIO pa3BHUBAIOIIEro OO0yueHHs, camoympasieHue. Ha
3aHSATUSIX HCIOJB3YIOTCS METOAbl AKTUBHOTO OOYUYEHMS: JIEKIIUSI C pa300pOM KOHKPETHBIX
CUTyaIlMi, JICKIUs- BU3yalu3allvs, WHTCPAKTHBHAS HCCIEIOBATENbCKAS IPAKTUYECKAs
paboTa, paboTa B MaJIbIX TpyIIaX.

Ucnonp3yrorcss MHGOPMAIIMOHHBIE TEXHOJOTHH TP OPraHM3allMd KOMMYHHUKAIUU CO
CTyOeHTaMU ISl TpeAcTaBieHus  HHPOpPMALMU,  BbIAAYM  PEKOMEHIAIMH |
KOHCYJIbTUPOBAHUSI 110 OINEPATUBHBIM BOMPOCAM (IJIEKTPOHHAS IOYTA, JTUYHBIA KaOUHET),
WCIIOJIB3YIOTCSl JJIEKTPOHHBIE Y4YeOHbIE W3JaHUsI, IMPUMEHSIOTCS 3JIEKTPOHHBIE (HOPMBI
tectupoBanust B JMMOC Moodle, ucmonb3yroTcss MyJIbTUMEINA- CPEACTBA TIPH MPOBEACHUH
JIEKIIMOHHBIX 3aHATHH.

Hcnonb3yroTcs crneayrolye MeTo 16l U (hOpMbI 00yUeHUS:

* METOJIbl YCTHOT'O M3JIOKEHUS: paccKa3, oObsICHEHUE, JICKIINsI, Oecena;

* HArJISAHBIE METOBI: MPE3CHTAINH, JEMOHCTPAINS MOETEH, WLTIOCTPAITUsS CXeM, TaOJIuIl,
rpauKoB, HOMOTPAMM;

*METO/ABl 3aKPEIUIEHHWs M3ydyaeMoro Matepuana: pabora ¢ y4uyeOHON JHTepaTypoH,



MpaKTUYEeCKHue padOThl, PEIIeHUE 3a7a4, BBIIIOJHEHUE YIIPAKHEHUH, BBITTOJIHEHUE TECTOBBIX
3aJIaHUM;

* METOJIbI CAaMOCTOSITENIbHONH paboThl: paboTa ¢ y4yeOHOU JHUTEpaTypoi, NpPAKTUUYECKHE
paboThI, BBIMOJIHEHUE YITPAXKHEHUM, pellieHue 3a/1a4, MOJAT0TOBKA KOHCIIEKTOB U IOKJIA0B;
*METOAbl TMPOBEPKM M OIEHKHW 3HAHWUW, YMEHUM U HABBIKOB: YCTHBIA OINPOC
(vHAMBUIYATBbHBIA, (DPOHTATBHBIN), COOECEOBAHUS, IPOBEPOUYHBIE CAMOCTOSITEIbLHBIE
paboThl, TECTOBBIA KOHTPOJIb, IPOBEPKA KOHCIIEKTOB.

[Tpu nmpoBeneHnN yueOHBIX 3aHSATUNA OOECHEeYMBAETCSl pa3BUTHE y OOYYAIOIIMXCS HABBIKOB
KOMaHJIHOM pabOThl, MEXKIUYHOCTHOM KOMMYHHUKAIIMU, MPUHATHUS DPEIICHUM, JTUAECPCKUX
KauyecTB.

8. OUIEHOYHBIE CPEJICTBA JIJI1 IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokaszaTtejeil U KpUTEPUEB OLICHUBAHUSI KOMIIETEHIIMI HA Pa3IMUHBIX 3TAlax UX
dbopMHpOBaHUs, OMUCAHUE IIKAJI OLEHUBAHUS, TUIIOBbIE KOHTPOJIbHbIE 3aJJaHUSI WJIM HUHbIE
MaTepualibl, HEOOXOAUMBIE 711 OLEHKM 3HAHUN, YMEHMM, HABBIKOB, XapaKTEpPU3YIOIINX
sTanbl POpMUPOBAHUS KOMIIETEHIIMH, @ TAKKE€ METOJUYECKHE MATEPHUAJIbI, ONPEICIISIONINe
MpOLEAYyphl OLEHUBAHUS 3HAHUN, YMEHUH U HABBIKOB OTPaXEHbI B (DOHIE OLEHOYHBIX
CPENICTB MO IUCHUIUIMHE « XUMUS U TEXHOJIOTHUSI OJIUMEPOBY.

ITpumepHBbIe Bompockl K 3k3ameny (1 cemectp)

1. Ponp moauMepoB B UBOU MPHUPOJAE M MX 3HAYEHHE KAK MPOMBIIUIEHHBIX MaTepUAIOB
(rmacTMacehl, KaydyKH, BOJIOKHA U TUICHKHU, MOKPBITUS, Kiien). [IpeameT u 3aauu HayKd O
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (TTOJIMMepax).

2. Tlomumep, onuroMep, MakpoMOJIEKYJia, 3JIEMEHTAPHOE 3BE€HO, CTENEeHb MOJIUMEpPU3ALIIH.
[TonuancnepcHOCTh U YCPETHEHHbBIE MOJIEKYJISIPHBIE MACCHI.

3. Baxwneimme CBOICTBA MOJHUMEPHBIX BEUIECTB, OOYCIOBJIEHHBIE OOJBIIMMU pa3MEpaMH,
LIEMTHBIM CTPOEHUEM U THOKOCTBIO MAKPOMOJIEKYII.

4. Knaccudukaius moIuMepoB B 3aBUCUMOCTU OT MPOUCXOXKIEHUS, XHMUUECKOTO COCTaBa
Y CTPOEHUS OCHOBHOM I11€1H, B 3aBUCUMOCTH OT TOIOJIOTMH MaKPOMOJIEKYI.

5. Ilpuponnbie (BOJOKHA, KaydyK) U CHUHTETUYeCKue mnoJumepbl. OpraHuyeckue,
3JIEMEHTOOPraHMYECKUE U HEOPraHMYECKUE MOJIMMEpPBL. bruonoinmepsl.

6. OcobenHoctu crTpoeHuss mnojauMmepoB. CrepeousomMepuss U  CTEPEOPETYISIPHbBIE
MakpomoJiekybl. M30TakTHuecKne U CUHANOTAKTUYECKHUE TOJIUMEPBDI.

7. KoudopmarmonHas nsomMmepust 1 KOHPOpPMAIs MaKPOMOJIEKYJIBI.

8. Tepmoaunamuyeckas U KUHETHYECKass THOKOCTHh 1enu. CBsi3b TMOKOCTH (KECTKOCTH)
MaKpOMOJIEKYJI C X XMMHUYECKUM CTPOCHHUEM: (PaKTOPbI, BIMSIONINE HA THOKOCTh peabHbIX
terneit. MeTo1bl OIIEHKU THOKOCTH 1IETIH MTOJIMMEPOB.

9. PacrtBopsl nomumepoB. Kputuueckue temrnepaTtypbl pactBopeHus. Heorpanuuennoe u
OorpaHMYeHHOE HabyxaHue. 3aBUCUMOCTb PACTBOPUMOCTH OT MOJIEKYJISIPHOM Macchl.

10. TepmonrHaMHYECKOE IMOBEIECHHE MAKPOMOJIEKYJ B PACTBOPE U €ro OCOOEHHOCTH IO
CPaBHEHUIO C IIOBEJICHUEM MOJIEKYJI HU3KOMOJIEKYJISIPHBIX BEILIECTB.

11. Onpenenenue CpeIHEUNUCIOBOM MOJIEKYJISIPHONH MAacChl M3 JAAHHBIX MO OCMOTHUYECKOMY
JIABJICHUIO PACTBOPOB IMOJMMEPOB, IO cBeTopaccesHuto. OrmnpeaeneHe pa3MepoB
MaKpPOMOJIEKYII.

12. T'mppoamHamMuyeckue CBOMCTBA MAaKpOMOJIEKYJI B pacTBopax. BHUCKO3uMeTpusi Kak
METO/I ONIPE/IEIIEHUSI CPEAHEBA3KOCTHOM MOJIEKYJISIPHON MACCHI.

13. Huddys3us makpomosekyn B pactBopax. KoHlleHTprpoBaHHbBIE pACTBOPHI MMOJIUMEPOB U
TeJIN.

14. ®a3zoBbie cOCTOSIHUS U (ha30BbIE TIEPEXOIbI ITOJIMMEPOB.

15. CaoiictBa aMop¢HbIX oMUMepoB. Tpu GU3HUECKUX COCTOSTHUS. TepMoMexaHUYecKue
KpuBbIe aMOP(HBIX MTOJTUMEPOB.

16. BpiCOKO3RMACTUUYECKOE COCTOSIHUE.

17. Crexiioobpa3Hoe COCTOSIHUE.

18. Bs3ko-TeKyuee COCTOSHUE.

19. Tlnactudukaius moJauMepos.

20. CBolicTBa KPUCTAJNIMYECKUX MOJIUMEPOB.



21. OpueHTHpPOBAHHBIE CTPYKTYPHI KPUCTALTNYECKUX U aMOP(QHBIX TTOJTMMEPOB.

22. J1oAroBeYHOCTH MOJUMEPHBIX MATEPUATOB. MexaHU3M pa3pyllIeHUs MOJIMMEPOB.

23. Ocobennoctu  GOPMUPOBAHUS  SKUIKOKPHUCTAJUIMYECKOH  (asbi; MOJIy4eHUE
CYHEePIPOUYHBIX BOJIOKOH U TJIACTHUKOB.

24. KowmmosunuoHHble MaTepuanbl. [IpUHIUIBEI GOpMOBaHUS IMOJIMMEPOB, HAIOJIHCHHbBIC
MOJIUMEPHI.

25. XUMUYECKUE peaKIuu, He MPUBOIANIME K HN3MEHEHHIO CTEIEeHH IOJIMMEepHU3aIun
MaKpOMOJIEKYI.

26. XuUMHMYECKHE peaKIUM, NPUBOAAIINE K M3MEHEHUIO CTENEeHU TMOJIUMEPHU3ALINT
MaKpPOMOJIEKYII.

27. Knaccudukaiyss OCHOBHBIX METOJIOB TOJIyUeHHsS TOJauMepoB. [lomumepusarusi.
[Tonukonnencanus.

28. PanukanbHas noaumepuszanus. PagukanbHas conojuMepusaius.

29. HWonnas nonumepuzanusa. KatnonHas nonumepusanus. AHUOHHAS MTOJIUMEPU3ALIHS.

30. KoopamHalmoHHO-MOHHAS MTOJIMMEPU3ALIHSL.

31. Twunsl peakuuii MOJIMKOHAEHCALIUH.

32. MonekynsipHass Macca M MOJEKYJISIPHO- MAacCOBO€ pacIpe/ielieHue MNpu JIUHEHHOM
MOJIMKOHACHCAITUH.

33. TpexmepHas MOJIUKOH/EHCAIUS, €€ OCOOCHHOCTH.

34. TloOounble peakuu MpU MOJUKOHACHCALIMU: BHYTPUMOJIEKYJISIPHbIC PEAKIIUH.

35. CnocoObl npoBeneHns MOJIMKOHICHCAIIMU: B pacilaBe, pacTBOpE, HAa TpaHULIEe pasjelia
¢da3. Crnocobsl popMOBaHUS MTOJTUMEPOB.

[TpumepHbIe BOITPOCHI K 3a4€Ty € OILIEHKOH (2 cemecTp)

1. IIpou3BOACTBO MOJMATUIEHA HU3KOM IUIOTHOCTM B Macce NHpPU BBICOKOM [1ABJIEHUMU.
CaBoilicTBa U MIpUMEHEHUE.

2. Tlpou3BOJACTBO MOJUAITUIIEHA BBICOKOM IUIOTHOCTU B PACTBOPE MPHU CPEAHEM JABJICHUHU.
CBolicTBa U IPUMEHEHUE.

3. IIpou3BOACTBO MOJUITWIEHA BBICOKOW IJIOTHOCTH B PACTBOPE MPU HU3KOM JABJICHUH.
CBoiicTBa U IPUMEHEHHUE.

4. TlpousBoactBo nonunpomnuieHa. CBONCTBA U MPUMEHEHUE.

5. IIpousBojctBa 610uyHOro U ygapomnpounoro IIC HenpepbiBHBIM MeTOon0M. CBOMCTBA U
MIPUMEHEHHUE.

6. Ilpou3BoACTBO MOJMCTUPOJA M COMNOJUMEPOB CTHUpoia B cycneH3uu. CBolicTBa M
MIPUMEHEHHUE.

7. Tlpou3BOACTBO MOJUCTUPOJIA ISl BCIEHUBAHUS OJIOYHO- CYCHIEH3MOHHBIM METOIOM.
CBolicTBa U MIPUMEHEHUE.

8. IIpou3BOACTBO yIapONPOYHOrO MOJHUCTHPONA OJIOYHO- CYCHEH3MOHHBIM METOJO0M.
CBoiicTBa U IPUMEHEHHUE.

9. Tlpou3BoacTBO MOJUCTUPOIIA B 3MYJIbcU. CBONCTBA U MTPUMEHEHUE.

10. ITpousBoacrBo ABC-cononnmepoB B aMmyJibcuu. CBOMCTBA U TPUMEHEHUE.

11. ITpousBoacTBO neHonoauctuposiaa. CBONHCTBA U MPUMEHEHHUE.

12. ITpou3BOACTBO MOJUBUHUIXJIOpUAA B Macce. CBOICTBA U MPUMEHEHHUE.

13. ITpoun3BOACTBO MOJUBUHUIXJIOPUAA B cycrieH3un. CBONCTBA U MPUMEHEHHUE.

14. TIpou3BOCTBO MOJMBUHWIXJIOPHUAA B AIMYJIbc. CBONCTBA U MPUMEHEHUE.

15. TTpou3BOJCTBO KECTKOTO MOJUBUHUIXJIOpUAA. CBONCTBA M TPUMEHEHUE.

16. ITpou3BOCTBO MSITKOTO MOJUBUHUIIXJIOpUIA. CBONCTBA M MPUMEHEHUE.

17. TIpousBoacTBO NEeHONONMMBUHWIXIOpUAA. CBOWCTBA U IPUMEHEHHUE.

18. TIpousBoCTBO MOJIMMETHUIMETAKpUTIaTa B Macce (opraHmyeckoe crekino). CBoiicTBa u
MIpUMEHEHHUE.

19. T1pou3BOACTBO MOJMMETUIIMETAKpUTIATA W  CONOJIMMEPOB METWIMETaKpuiaTta B
cycrieH3uu. CBOICTBa M TPUMEHEHUE.

20. ITpouszBoACTBO MOJMBUHUIIALIETATA B pacTBOpe. CBOICTBA U IPUMEHEHHUE.

21. IIpousBoactBo noauuzooytuiaeHa. CBONWCTBA U MPUMEHEHUE.



22. ITpouszBoacTBO OyTaaueHOBOro kayuyka. CBOWCTBA U MPUMEHEHUE.

23. I1pou3BOACTBO U3OIMPEHOBOTO Kayuyyka. CBOMCTBA U IPUMEHEHHUE.

24. TTpou3BOJACTBO XJIOPOMPEHOBOroO Kayuyka. CBOMCTBA U TPUMEHEHUE.

25. TIpou3BOJCTBO Kay4yKOB CIEIMAIbHOTO Ha3HAaueHust. CBOICTBA U MPUMEHEHUE.

26. Ilepuoauueckuili METO1 MPOU3BOICTBA HOBOJIAYHBIX cMOJI. CBOMCTBA M MPUMEHEHUE.
27. HenpepbIBHBIN METO/1 MPOU3BO/ICTBA HOBOJIAYHBIX CMOJI. CBOMCTBA M MPUMEHEHUE.
28. BomosmynbcroHHbBIE pe30sibHbIE CMOJIbl. CBONCTBA U MPUMEHEHHUE.

29. ITIpou3BOACTBO MOUYEBHMHOGOPMATBACTUIHON CMOJBI TNEPUOAUYECKUM METOJIOM.
CBoiicTBa U IPUMEHEHUE.

30. ITpousBoactBo noauamuaoB. CBOMCTBA U MPUMEHEHHE.

31. ITpousBoacTBo noausTUIeHTepedTanaTa (1aBcana). CBOWCTBA U IPUMEHEHHE.

32. IIpousBoactBo nojgukapbonatoB. CBONCTBA U MPUMEHEHUE.

Kpurepun ouenku

K 3auery (c omeHKOi) M K 3K3aMeHY [IOMYCKAIOTCSl CTYJIEHTHI, BBIMOJHUBIINE BCE
MpaKTUYeCKue padoThl, MPU YCIOBUU BBIMOJIHEHUS TECTOBBIX U MPOBEPOUHBIX PAOOT HE
HUKE, YEM HA yIOBJIIETBOPUTEIbHYIO OLEHKY. CTYZ€HT HA MOMEHT CIa4yM 3a4eTa U IK3aMeHa
HE JI0JKEH UMETh HEYI0BJIETBOPUTEIIBHBIX OLIEHOK.

3aueT cpaeTcs Mo BOIMPOCAM WM TeCTaM, YTBEP)KICHHBIM Ha 3aceqaHuM Kadeapbl. 3ayeT

M0 BOINPOCAM CHAETCA YCTHO B BHUJIE COOECEeOBAHUS, MO TeCTaM — MUChbMEHHO. JK3aMeH
claeTcsl yCTHO MO OwmjeTaM, YTBEPXKICHHBIM Ha 3acemaHuu kadenpsl. [Ipm omenke oTsera
OLIEHMBAETCS HE TOJIBKO KauyeCTBO TEOPETMYECKUX 3HAHUN, HO M YPOBEHb BIIAJICHUS
TEPMUHOJIOTUEH, YMEHUE JIeJIaTh BBIBOJIbI, BBISBIISITh 3aKOHOMepHOCTH. [IpoBeneHue 3ayera
U 9K3aMEHa MOXET OCYIIECTBIAThCS ¢ ucnonb3oBanuem IMOC By3a.
OlleHKa «OTJIMYHO» CTABUTCS, €CIM CTYAEHT IOKa3ajl CBOOOAHOE BIIA/ICHHE MaTEepUAIoM,
YMEHHE 3aluChiBaTh XUMHYECKHE (OPMYJIBI W ypaBHEHWS, BJIAJeHUEC XUMHUYECKOU
HOMEHKJIATYpO M TEPMHUHOJIOTMEHN, 3HAHME OCHOBOIIOJATAIOIIUX 3aKOHOB M YMEHHME MX
NPUMEHSTh ISl PEIIeHUS] KOHKPETHBIX 3aJay, MMOHUMAHHUE CXEeMbl TEXHOJOTHYECKOTO
npoliecca, 3HaHUe YCIOBUM U (aKTOPOB, BIUSIOUIMX HA ero nporekanue. Jlomyckaercs 1-2
HeOOIbIINE OIIMOKH, UCTIPABIIEHHbBIE TPU YKA3aHUU ITPENogaBaTeNsl.

OlLeHKa «XOPOIIO» CTABUTCS, €CIU CTYJEHT JOCTATOUYHO IMOJIHO OCBELIAET TEOPETUUECKUI
MaTepuall. YMeeT 3aluChbIBaTh XUMUUECKHE (POPMYJIIBI U XMMUYECKHE YPABHEHHUS, TTOIb3YETCS
HOMEHKJIATYpOH, 3HAeT OCHOBHBIE CBOMCTBAa BEIECTB M 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX MPOIECCOB, JAET XapAKTEPUCTUKY TEXHOJIOTHMYECKOTO MPOIecca, HO JOMYCKAeT
IIpU OTBETE HETOUHOCTH, 3aTPYAHSETCS NpU peleHnu 3aaad. Jomyckaercs 1-2 ommoOku.

O1ieHKa «yHAOBJIETBOPUTEIBLHO» CTABUTCS MPU 3HAHUU OCHOBHBIX IOHSITUH, 3aKOHOB,
OIpe/ieNIeHN, 3aKOHOMEPHOCTEe NMPOTEKAaHUS] XMUMHUYECKUX PeaKIUid M TEXHOJOTUUYECKUX
MPOLIECCOB, HO CTYACHT 3aTPyIHSETCS TMpU HAMUCAHUU XUMUYECKUX ypaBHEHHI
MPOTEKAIOUIMX MPOLIECCOB, HENOCTATOYHO BJIAJEET HOMEHKIATYPOM U TEPMUHOJIOTUEH,
HEIOJIHO U3JIaraeT TEOPEeTUYECKUI MaTepUall, JOMYCKAET CYLIECTBEHHbIE OIIIMOKH B OTBETE.

O1eHKa «HEYAOBJIETBOPUTEIILHO» CTABUTCS IIPU OTCYTCTBUU OTBETA HA BOIPOCHI WIH MPU
MPOSIBJICHUU CTYJIEHTOM CJIaOblX, HEMOJIHBIX, OTPBIBOYHBIX 3HAHUH, IPU HEYMEHUH
WCTOJb30BATh  TEPMHUHOJIOTHIO,  XUMHUYECKHEe  (QOpMyJbl,  OTCYyTCTBUM  3HAHUHU
TEXHOJIOTMYECKUX CXEM U YCIOBUM MPOLIECCOB, OTCYTCTBUM NMOHUMAHUSI HanOOJee BaKHBIX
3aKOHOB U 3aKOHOMEPHOCTEM, HEYMEHUU UX MIPUMEHSATH 151 PEUICHUS] KOHKPETHBIX 3a/1a4.

ITpuem n nepecnaya 3Kk3aMeHa OCYILECTBIISIETCS HA OCHOBaHMM I10J105KeHHST O KypCOBBIX

3ayeTax v sk3aMeHax AmI'Y.

9. YYEBHO- METOANMYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE
JANCHUATITIINHBI

a) IuTepaTtypa
1. lumonok, M.B. Xumusi BBICOKOMOJIEKYJISIPHBIX COeNMHEHUM: yueOHoe mocobue / M.B.
[[umonok. — Munck: Bermmiimas mkona, 2021. — 640 c¢. Pexum nocryma: https:/
www.iprbookshop.ru/120094.(mata oopamenus: 28.03.2025).
2. XaxkumymuH, FO.H. Xumusa n ¢usuka mnomumepoB. PacTBOpbl U CMeCH MOJIMMEPOB:
yuebHoe mnocooue/ HO.H. Xaxkumymmun, JIL.FO. 3axupoBa. — Kazaup: Kazanckuii
HallMOHAJIbHBIA MCCIEA0BATEIbCKUN TEXHOIOrn4Yeckuii yuusepcurtet, 2019. — 132 c¢. Pexum



nocrymna: https://www.iprbookshop.ru/109614. (mata obpamenus: 28.03.2025).
3. Xammuposa, C.IO. Beenenne B xumuro noauMeposB: yueoHoe ocooue / C.FO. Xammpona,
M.b. beruesa, B.A. Kpamun. — Hanpunk: Kabapamno- bankapckuili rocyaapcTBeHHBIN
yHuBepcuter uM. X.M. bep6ekoBa, 2017. — 102 c¢. Pexum pgocrtyma: https://
www.iprbookshop.ru/110222. (mata oopamenus: 28.03.2025).
4. Kynesznes, B.H. Xumus n ¢pusuka moaumeposn: yueoHoe nocodbue / B.H. Kynesnes, B.A.
lepmneB. — Cankt- IlerepOypr: Jlawp, 2022. — 368 c. Pexum pnoctyma: https:/
e.lanbook.com/book/211685 (nata o6pamenus: 28.03.2025).
5. Manaxoga, FO.H. ®u3uko-xumMus noaumepon: yuedHoe nnocodue / FO.H. Manaxosa, T.E.
I'puropees, C.H. UBanyn. — MockBa: PTY MUPDA, 2022. — 58 c. Pexxum nocryna: https://
e.lanbook.com/book/265595 (mata obpamenus: 28.03.2025).
6. Apxako, M.C. Xumus u ¢usuka nmomumepoB. KpaTkuii cinoBapb: yuyeOHOe mocobue /
M.C. ApxkakoB. — Cankrt- IletepOypr: Jlans, 2020. — 344 c. Pexxum nocryma: https:/
e.lanbook.com/book/130153 (mata obpamenus: 28.03.2025).
7. PoBkuna, H. M. XuMHS U TEXHOJIOTHUS MOTUMEPOB. TEXHOIOTUYECKHE PACUETHI B CUHTE3E
noaumepoB. COOpPHUK TPUMEPOB | 3a1a4: yueOHoe mocobue / H.M. PoBkuHa, A.A. JIsnkos.
— Camnkrt- Ilerepoypr: Jlaws, 2022. — 168 c. Pexum pocrtyma: https:// e.lanbook.com/
book/206627. (mata obparmmenus: 28.03.2025).
8. Pokuna, H.M. Xumus u texHosnorus noaumepoB. IloayueHue mnoammepoB MeTOIAMHU
MOJTMKOH/ICHCAIIMU U TIOJMMEPAHAIOTUYHBIX TpeBpaieHnii. JIabopaTopHbIl MPAKTUKYM:
yueOHoe nocodue / H.M. Pokuna, A.A. JIsnkoB. — Cankt-IletepOypr: Jlans, 2022. — 432 c.
Pexxum nocryna: https://e.lanbook.com/book/206801 (mata obpamenus: 28.03.2025).
9. Cyrtarun, B.M. OO6mas xumuueckass texHojioruss noiaumepoB/ B.M. Cytsarun, A.A.
JIsamkoB. — 6-¢ u3m., crep. — Cankr-IlerepOypr: Jlans, 2023. — 208 ¢. Pexxum gocryma: https://
e.lanbook.com/book/302258 (mata oopamenus: 28.03.2025).
10. Ky3uenoBa, O.H. O6mias xumudeckas TEXHOJIOTHUS MTOJIUMEPOB: yuebHoe nmocobue / O.H.
Kysnemnosa, C.}O. Codppuna. — Kazans: KHUTY, 2010. — 138 c¢. Pexxum nmocryma: https://
e.lanbook.com/book/13298 (mata oOpamenus: 28.03.2025).

6) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypchl

Ne HaunmenoBanue Onucanue

1 | LibreOffice

Bbecninatnoe pacnpoctpanenue no nuneHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/

2 | http://
www.iprbookshop.ru

DNeKTpoHHass OMOIMOTeYHass CUCTeMa BKJIIOYAET yuyeOHbIE
Matepuaibl it BY30B 1o HayyHO- TyMaHUTapHOU
TeMaTHUKe, 10 TOYHBIM U €CTECTBEHHBIM HAayKaM.

3 | http://
www.e.lanbook.com

Z3H€KTpOHHaﬂ OubImoTeuHas CHUCTEMA n31aTCIbCTBA
(dIaHL», TEMATHYCCKUC IIAKCThbI: MAaTCMATHKA, ®H3HKa,
NHXCHCPHO-TCXHUYCCKUEC HAYKH, XUMUS

B) mpoeccuoHalIbHbIe 0a3bl TAHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne HaumeHnoBanue Onucanue

1 [ http://www.xumuk.ru/ ITouckoBas 6a3a 1o XUMHUH

2 | http://www.oglib.ru/ OnexktponHas oubmmoreka «HedTp-raz».

3 | http://www.ngpedia.ru/ | IlouckoBas cuctema «bomblas >HIUKIONEAUS HEPTU U

rasa»

www.window.edu.ru

4 | https://elibrary.ru/ Hayunass snektponnass Oubmmoreka eLIBRARY.RU -
poccuiicknii “HGOPMAITMOHHO- aHAJIMTUYECKUH MOpTal B
00J1acTH HaYKH, TEXHOJIOTUH, METUIINHBI 1 00pa30BaHUS

5 | http:// EnmHoe okHO mocTyma k 00pa3oBaTeIbHBIM pecypcam

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TNCHUIIIINHBI




Cnenuanu3upoBaHHass ayaUTOpUsl «XUMHUU BBICOKOMOJEKYJISIPHBIX COeIuHEeHHi». [lpu
IIPOBEACHNM  JICKLIMOHHBIX M  IPAKTUYECKUX 3aHITUM  MCIOJB3YETCAd  CIIEAYyIOLIee
000pyI0BaHUE: IPOEKTOP, HOYTOYK. CaMocTosTenbHasl paboTa CTYJEHTOB OCYILECTBIISIETCS
B IIOMEIIEHUSX, OCHAILICHHBIX KOMIIBIOTEPHON TEXHUKOHN C BO3MOXHOCTBIO ITOAKIIFOUEHUS K
cetru  WMHTepHer wu oOecrieueHWeM [IOCTyNma B JJIEKTPOHHYIO  MH(DOpPMAIMOHHO-
00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.



