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1. Lean ocBoeHNS TUCHHUILINHBI

[enmaMu  OCBOEHHS JUCHUIUIMHBI «BBICOKOMOJIEKYJSIPHBIE  COCIMHEHUS»
SABJISIFOTCSL:

1. dopmupoBaHWe 3HAaHUW W yMEHMM B 00JacCTM  CHHTE3a
MOJIMMEPU3ALMOHHBIX W KOHAEHCAIMOHHBIX IOJUMEPOB U U3YUYEHUE UX OCHOBHBIX
CBOMCTB.

2. OnpeneneHue 3aBUCMMOCTH CBOWCTB OT CTPOCHHSI MOHOMEPOB,
(YHKIIMOHATBHOCTH, YCIOBUW TMOJYYEHHs] MOJUMEPOB U JAp., C ILEJIbI0 CO3JaHUS
MOJIMMEPHBIX CTPYKTYP C ONTUMAIBHBIMUA CBOMCTBAMU JJIsl IPUMEHEHHS B PA3JIUYHBIX
00JIaCTSIX HAYKH M TEXHOJIOTHH.

2. MecTO IMCHMILTAHBI B CTPYKTYpPe MPOrpaMMbl aCIUPAHTYPbI

Hucrumnia «BbICOKOMONIEKYIIpHBIE COSAMHEHUS» SIBISETCS 00s3aTeNbHON
JTUCIUTUIMHOM 00pa30BaTEIbHOTO KOMIIOHEHTa OJioka «J{MCIMIUIMHBL (MOJTYJIH)»
y4eOHOro IIaHa HayyHoM chemuanbHocTH 1.4.7.  «BbicOKOMONEKYISApHBIC
COCTMHEHUSD.

3. TpebGoBanus K pe3yjabTaTam OCBOEHUS TUCHUTITHHBI
«BbICOKOMOJIEKYISIPHBIE COETUHEHUSD

B xome ocBoeHHs AMCIUIUTMHBI «BBICOKOMOJCKYJSIPHBIE COSAMHEHUS) HIST
nanpHeliiee GopMUpPOBaHUE DJIEMEHTOB (3HAHUN, YMEHUI, HABHIKOB U (WJIM) OIbITA
NEATEeIIbHOCTH ) aCIUpaHTa:

CITOCOOHOCTH K CAMOCTOSATEIILHOMY O0yUEHHIO HOBBIM METO/IaM HCCIICIOBAHUS,

CIIOCOOHOCTH K TOHMMAaHHUIO0 OCHOBHBIX MPOOJIEM B CBOCH MPEAMETHON 00J1aCTH,
BBIOOPY METOJIOB M CPEJICTB UX PEIICHUS;

CIIOCOOHOCTh CaMOCTOSATENILHO MPUOOPETaTh U MCIOJIB30BATh B MPAKTUYECKOM
JIeSTeTbHOCTH HOBBIE 3HAHHMS M YMEHHS, B TOM YMCJIC€ B HOBBIX OOJACTSIX 3HAHUH,
HETMOCPE/ICTBEHHO HE CBA3AHHBIX CO CPEepoi CBOMX UCCIEIOBaAHU;

CIIOCOOHOCTh aHAM3UPOBATh COCTOSIHUE HAYYHO-TEXHUYECKOW TMPOOJIeMBI,
CUCTEMATU3UPOBATh U 00001IaTh HAYYHO-TEXHUYECKYI0 HWH(MOpPMAIUIO IO TeMe
HCCJICIOBAHMUI;

CIIOCOOHOCTH OIICHUBATh HAYYHYIO 3HAYMMOCTH M TIEPCIICKTUBBI MPUKIIATHOTO
WCITOJIb30BAHUS PE3YJIBTATOB HCCIICIOBAHUH.

B pe3ynbpTaTe 0CBOCHUS TUCIUTIINHBI ACTIMPAHT JOJIKCH:

3HaTk:

aKTyaJbHBIC HAIlPaBJICHHUS WCCIICIOBAHUN B O0JACTH COBPEMEHHON HAyKH O
MoJIUMEpax; OOIMe TMPUHIHUIBI JKCIEPUMEHTAIBHBIX METOJIOB HUCCJIEIOBAHUS
MOJINMEPOB KaK CMOCO0 TOJNy4eHHs] ACTAbHOW HMH(pOpManuu 00 WX CTPOCHUH,
CBOMCTBaxX M MOJICKYJIIPHBIX XapaKTEPUCTUKAX; OCHOBHBIE XMMHYECKUE MEXaHU3MbI
MOJIMMEPU3AIIMOHHBIX W TIOJUKOHJCHCAIMOHHBIX  TMPOIECCOB  TMOIYYEHUS
CUHTETUYECKUX TIOJUMEPOB M 00JaCTH UX MPAKTHUECKOTO MCTIOIB30BAHMS; OCHOBHBIE



3aKOHOMEPHOCTH, OIpPEECIAIONINEe CBOMCTBA MOJUMEPHBIX PACTBOPOB, B TOM YHUCIIE
pPacTBOPOB  MOJIMDJIEKTPOJIUTOB; OCHOBHBIE 3aKOHOMEPHOCTH, OINPEICISIOIINE
MEXAHUYECKHE CBOMCTBA MOJIMMEPHBIX TEJI U UX HAAMOJIEKYIISIPHYIO CTPYKTYPY

VMeTh:

chopMyITUPOBaTh 3aJa4d HAYYHOTO HMCCIIECIOBAHUS B O0JIACTHA TIOJYYCHHS H
W3YYCHUSI CBOWCTB BBICOKOMOJICKYJISIPHBIX COCIMHECHUNM M BBIOpATh HEOOXOJMMBIC
METOJIBl UX PEIIEHUS; BBIOPATh HEOOXOIUMBIC METOJIBI HCCIICOBAHUS U 000CHOBATH
WX TPUMEHHUMOCTh JUIS PpCEIICHUS TOCTaBJIEHHOM 3aJaud B 0O0JIACTH XHMHHU
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHMUI;

Branern:

COBPEMEHHBIMM METOJIaMH (PU3MKO-XMMUYECKUX HCCIEIOBAaHU B 00JacTH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUMN

4. Coaepxanue QU CHUIIHHBI

OO6mast TpyJOEMKOCTh JIUCUUILIUHBI «BBICOKOMOJIEKYISIPHBIE COEIUHEHUSD)
cocTaBisieT 3 3aueTHbIX equHuLb! (108 akan. yacos).

4.1. Pacnipenesienne 00beMa QJUCHUILIMHBI 110 pa3enaM (TeMam), CEMecTpam,
BHUJIaM YueOHOM paboThl U (hopMaM KOHTPOJISI.

< O6beM (B akaa. yac.) @DOopMBI TEKYILIET0 KOHTPOJIS
g e KonTakTHas paborta yCIIEBAEMOCTH
[&]
= § 2 (o Bugam y4eOHbIX = (no nedenam cemecmpa)
S Q 3 e 3aHATHI) 2.
f.* E w 3 CP E () %
= O = A o CP z OpMBI TPOMEKYTOUHON
5 8 | JIK | IIP | mon B2 aTTeCcTaluu
s A PYK. (no cemecmpam)
1 4 1 4 2 2 2 YcrHOE cobecenoBanme
1 4 9 5 9 9 5| 9 BBIHOJ'II:IeHI/Ie MPAKTHYECKHUX
3aaHui
2 4 3 4 2 2 2 YcTHOE cobeceoBanme
5 4 4 5 9 9 5| o BBIHOJ'II;IGHI/IC MIPAKTHIECKHUX
3aJaHui
3 4 5 4 2 2 2 VcTHOE cobecenoBanme
3 4 5 5 2 9 5| o BBIHOJ'II;IGHI/IC MTPAKTHIECKHUX
3aJaHui
4 4 7 4 2 2 2 YcrHOE cobecemoBanne
4 4 8 5 2 2 5| o BBII'IOJ'II:IGHI/Ie MPAKTHYECKHUX
3alaHui
5 4 9 4 2 2 2 YcTHOE cobecenoBanme
5 4 10 5 9 9 5| o BI)IHOJ'II;IGHI/IC MTPAKTUICCKHIX
3aaHun
6 4 11 4 2 2 2 VYcrHOoe cobecenoBanue
5 4 12 5 9 9 5| o BI)IHOJ'II;IGHI/IC MTPAKTUICCKHIX
3aJaHui
7 4 13 4 2 2 2 YcrHOe cobecenoBanue
5 4 14 5 2 2 5| o BBII'IOJ'II:IGHI/IC MIPAKTHYECKHUX
3alaHui




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
s e KonTakTtHas paborta yCIIEBAEMOCTH
Q
= § 2 (o BugaM y4eOHBIX = (no nedensam cemecmpa)
é 2 g % 3QHATHUMN) CP é
< 3 E R o CP z DopMBI IPOMEIKYTOUHON
5 8 | JIK | IIP | nmon 2 aTTeCTalu
T A PYK. (no cemecmpam)
8 4 15 4 2 2 2 YcrHOE cobecenoBanue
8 4 16 5 2 2 5| o BBIHOHI:IGHI/IG MIPAKTHYECKHUX
3aJJaHuil
8 4 17 4 2 2 2 YctHoe cobeceroBanue
8 4 18 8 5 5 5| a4 BBIHOHI:IGHI/IG MIPAKTHYIECKHUX
3aJJaHul
Ho marepuanam 16 16 | Dx3ameHn
Kypca
Bcero B 4
108 | 36 | 18 | 18 0 36 | 36
cemecTpe:
Bcero: 108 | 36 | 18 | 18 0 36 | 36

4.2. HamMeHOBaHMeE U COIePKAHNE PA3/1€JI0B JUCHUIIJINHbBI

Homep
TeMBbI

HaunmeHnoBanue TeMbl

Conep:kanue TemMbl

OO6mume npeacTaBiIeHUs o
MoJIMMepax

Mounomep, ouroMep, MakpoMoJIeKyJia, IOJUMEDP, CTETIEHb
nonuMepusanuu. Kondurypaius MakpoMoieKy1, ee TUIIbI
Y DKCIIEPUMEHTAJIbHBIE METOIbI ornpeenenus. Cpennue
MOJIEKYJISIPHBIE MAcChl U MOJIEKYJISIPHO-MacCOBOE
pacnpeziesieHue NOJIMMEPOB, METOIbl ONIPEIETICHHUSL.

PaCTBopH MMOJINMEPOB

KoHIneHTpamoHHble pexXuMbl PACTBOPOB MOJIMMEPOB:
paz0aBiieHHbIE, MTOTypa30aBIeHHbIC, KOHIIEHTPUPOBAHHBIC
pactBopbl. [loHATHE KpOoccoBepa. YpaBHEHHE COCTOSHUS
pa30aBICHHOTO pacTBOpa mojauMepa. TepMoauHaMUYecKoe
KauecTBO pactBopuTtens. [lonsarue 6 — ycrnoBuii.
[TpuMeHeHHe METO1a OCMOMETPHUH IS OTIPEIICIICHUS
CpeIeYrCIOBON MOJIEKYJISIPHOM MacChl MOMMepa.
[TotuMepHast 11eTh B aTEPMUYECKOM PACTBOPHUTEIIE.

[TonmanekTpoanTsI

[TonuaneKTponuTsl B pa30aBlIeHHBIX PacTBOPax.
KoHnneHcanust npoTuBoMOHOB. Binstaue
HU3KOMOJIEKYJISIPHBIX coliell Ha KoHpopmanuto 1enu 13,
M30MOHHOE paz0aBieHue. [10InINeKTpoNIUTHI B
nojypa30aBiIeHHbIX pacTBopax. KoHueHTpamus
KpOCCOBepa.

CuHTE3 NOJIMMEPOB

Knaccugukaiius OCHOBHBIX METOJIOB CHHTE3a MTOJIUMEPOB.
[{erHOM M CTyTIEeHYAThII MEXaHU3MbI CHHTE3a
MaKpoMoJeKys. TpeOoBaHUS K XUMHUECKON CTPYKTYpe
MOHOMEPOB, CIIOCOOHBIX Y4aCTBOBAThH B MOJUMEPU3AINH U
MOJIMKOHACHCALMH. TepMOoAMHAMUKA [TOIMMEPU3ALUU
MOHOMEPOB € KPaTHBIMH CBA3SMH U HUKJIAYECKUX
MOHOMEPOB. TepMoIMHAMUKA ITOJIMKOHACHCALMH.

XHUMHUYECKUE PEAKIINU C

MakpoMoseKyssipHble peakLuy, IpoTeKaromue 0e3




Homep
TeMbI

HauMmenoBanue TeMbl

Conep:kanue TemMbl

y4acTHEM MAaKPOMOJIEKYI

M3MEHEHUs CTENIEHU MTOJIMMEPU3aLIH.
[TonumepaHnanoruyHble npeBpaiieHus: (akTopsl,
BIIMSIONINE HA KHHETUKY U CTPOCHHUE LIETH MTPOTYKTOB
MOJIMMEPAHATIOTUYHBIX peakuuii. Kommno3umonnas
HEOJHOPOJHOCTh MPOJIYKTOB XMMUYECKUX MPEBPAILICHUMA
noiumepoB. BHyTpumonekyiisapHblie peakiuu. [Ipumepsl
MPaKTUYECKOr0 MPUMEHEHHUSI MOJIUMEPAHAIIOTMYHBIX U
BHYTPUMOJIEKYJIIPHBIX PEaKLUM.

CtpyKTypa noimMeposn

OCHOBHBIE TIPEACTABICHUS O CTPYKTYPE aMOPQHBIX
noiumMepoB. CBOOOIHEIN 00bEM U TeMIlepaTypa
CTEKJIOBaHHS NOJIUMEpOB. OCOOEHHOCTH CTPYKTYPBI
KPHUCTAJUIMYECKUX TIOJIMMEPOB — KPUCTAIUTUTHI U
amopduas daza. Tunel HaAMOJIEKYISPHBIX CTPYKTYP
KPHUCTAJUIMYECKUX MONMMMepoB. Kpucrammmsanus
HOJMMEPOB — YCIIOBHS M KpUTEpUH. TepMOoarHAMUKA 1
KWHETHKa KpucTamm3auuu. Kpucrammm3anus noinmmepos
NPY HAJIMYUU MOJICKYJISIpHOU opueHTanuu. OTKUT U
PEKPHUCTAIUTH3ALIHS

Mexannuyeckue CBOICTBa
MOJIMMEPOB

CTpyKTypHOE U MEXaHUYECKOE CTEKJIOBaHUE.
MexaHnueckue CBOMCTBa MOJUMEPHBIX cTekou. [Ipupona u
BUJIBI JIeOpMAIUil TIOJTMMEPOB HIDKE TEMIICPATYPhI
CTEKJIOBAHUSI, SIBJICHUE BBIHYKICHHOM 3JIACTUYHOCTH.
MexaHn4ecKrue CBOMCTBA KPUCTAIUIMYECKUX MOJIMMEPOB:
BIIMSIHUE CTENIEHU KPUCTAINIMYHOCTH, MOJYJIb YIIPYTOCTH
YaCTUYHO KPUCTAJUIMYECKHUX IMOTUMEPOB. TemnepaTypa
CTEKJIOBAaHUSI KPUCTAIIIMYECKUX OJUMEPOB. CTPYKTYpHbIE
MEePECTPONKH MpU 1eHOPMUPOBAHUH KPUCTAILITHUECKUX
IIOJIMMEPOB

MeTtonabl UcciIeI0OBaHUS
CTPYKTYpPBI U CBOWCTB
MOJIMMEPOB

OcobeHHOCTH TPUMEHEHUS PU3NUECKUX METOIO0B JIJIst
W3Y4EHHUsI CTPYKTYPBI U CBONCTB OJIMTOMEPOB, IOJUMEPOB,
MOJIMMEPHBIX MaTEPHATIOB U MOJIUMEPHBIX KOMITIO3UTOB.
OKCIIEpUMEHTAIIBHBIE METO/IbI HCCIIEN0BAHUS CTPYKTYPbI
MaKpOMOJIEKYJI B pacTBOpPE (BUCKO3UMETPHS,
CBETOpacCesiHUE, CEAMMEHTALINSI, TBOMHOE
nydenpenomiienue). Crnekrpockornus moaumepon: UK,
MHIIBO, KP. Cnenuduka MeTo10B U 33/1a4H, periaeMble ¢
UX NpuMeHeHHeM. Termnopu3nyeckue MeTOoIbl.
Hunatomerpus. JuddepeHunanbHbIil TEpMUYECKHIA
aHann3. KajiopuMerpuueckue MeToIbl.

4.3. JIabopaTopHnbie padorsl (JIb)
Y4eOHBIM MJITAHOM HE MPEyCMOTPEHBI.

4.4. IllpakTnueckue 3ansatus (I1P)




No Howmep tembl . TpynoemMkocTb
TemaTnka MpaKTHYECKUX 3aHATHI
/1 JUCIUILIAHBI (B akaj. yacax)

Cpennuie MOJIEKYJISIPHBIE MAacChI U
1. 1 MOJIEKYJIIPHO-MACCOBOE PACIIPEACIICHUE 2
MOJIMMEPOB, METOIbI ONPEICIICHUSI.
VYpaBHeHHE COCTOSTHUS pa30aBIEHHOTO
pacTBopa nonumepa. TepMoIuHaMu4ecKoe
KauecTBO pactBopuTtens. [lonsrue 6 —
YCIIOBUH.

[TonuaneKkTponuThl B pa30aBiIeHHbIX
pactBopax. KonneHcauus npOTUBOMOHOB.
3. 3 BrusiHue HU3KOMOJIEKYIISIPHBIX COJIEH Ha 2
KoH(popmanuto nenu [13, n3ononnoe
pasz0aBlieHHE.

I{erHOM M CTyIEHYATHI MEXaHU3MbI CUHTE3a
MaKpPOMOJIEKYL.

[Ipumeps! PaKTUUECKOTO MPUMEHEHHS

5. 5 MOJIMMEPAHAJIOTHYHBIX U 2
BHYTPUMOJICKYJIIPHBIX PEaKIIUM.
TepMoanHaMuKa U KHHETHKA
KpUCTAJIIIM3ALIMH.

MexaHn4yeckue CBOWCTBA KPUCTAILTHIECKIX
[IOJIMMEPOB: BIUSHUE CTETIEHU
KPUCTAITMYHOCTH, MOYJIb YIPYTOCTH
YaCTUYHO KPUCTAIINYECKUX OJUMEPOB.
DKCnepuMEHTaIbHbIE METObI UCCIIEA0OBAHUS
CTPYKTYpPbl MaKpOMOJIEKYJ B paCTBOpE
(BUCKO3UMETpUSI, CBETOPACCESHUE,
CEIMMEHTAllUs, IBOWHOE JTyUenpeIOMIICHHUE).
Cnexrpockonus nonmumepos: UK, MHIIBO,
KP. Cneuuduka MeTo0B U 3a7a4u,
peliaeMble ¢ UX IPUMEHEHUEM.
Tennoduznueckue Metosl. Junaromerpus.
JuddepeHuranbHplii TEPMUYECKUN aHAIIN3.
Kanopumerpuueckrne METOIBI.

Bcero: 18

5. Y4eOHO-MeTOAUYECKOEe o0OecredyeHne IS CAMOCTOSATEJbHOH pPadoThI
o0y4arouuxcs Mo AUCHUIIUHE

Bunbr camoctosTensHOM paboThl 00ydYaroIierocs, MOPSAIOK W CPOKH ee
BBITIOJTHCHUS :

MOATOTOBKA K JIGKIIUAM W TPAKTHYCCKUM 3aHATHSAM C HCIIOJIb30BaHHEM
KOHCITCKTa JICKIIMH, MaTephajoB NPAKTUYCCKUX 3aHATHH W TPUBEICHHBIX HIDKE
(m 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUU C PACIIUCAHUEM 3aHSATHH);

opopMJICHHE OTYETOB 110 BBIMOJIHCHHBIM TPAKTHYCCKUM 3aJaHUSIM U
TeopeTHYecKas TOJArOTOBKA K UX c/ladye (B COOTBETCTBHH C PACITUCAHUEM 3aHATHH).

[TepeveHp BOMPOCOB I MTPOBEACHHS TEKYIIETO KOHTPOJSI M MPOMEKYTOTHON



arTeCTallui — B COOTBCTCTBHH C TEMATUKOU JUCIHITIINHBI.

6. ®oHI OLEHOYHBLIX CPEACTB /IS NPOBEACHUS TEKYLIero KOHTPOJIS
yCIIEBAEMOCTH M NIPOMEKYTOYHOM aTTecTalui 00y4aouuxXcs M0 AUCHUILIHHE

6.1. Onucanne nokasaresieii  KpuTepueB OLEHUBAHMSA 3HAHUI, YMEHUI U
BJIQ/ICHUN Ha Pa3UYHbBIX dTanax ux popMupoBaHus, OMUCAHHE IIKAJ OLEHUBAs

6.1.1. Iloka3aTeJu M KPUTEPUHM OLEHHWBAHUS, HCIHOJIb3yeMble HIKAJIbI

OlICHUBAHUA
IMoka3arenn Kpurepun CpencrBa HIkasbi
OLICHUBAHMS OlLICHMBAaHUS OLICHUBAHMS OLICHUBAHMS
Texywuii konmponw:
[TpaBUIBHOCTH BBHITIOJIHEHUS | BBIMOJIHEHHE YCTHBIX/TUCBMEHHBIX
4yeOHBIX 3aJJaHuI 3aJlaHu#, TECTUPOBAHUE
Ymenne Y ) ’ p [xana 1
apryMEeHTUPOBAaHHOCTb
BBIBOJIOB IIpomesxcymounas ammecmayus:
9K3aMEH
Texywuti KOHMpoONL:
BBITTOJIHEHHUE YCTHBIX/TTUCBMEHHBIX
IIpaBUIBHOCTE U ITOJIHOTA o
3aJlaHul, TECTUPOBAHUE
3HaHue OTBETOB, INTyOMHA [xana 1
IIOHMMAaHUS BOIIpoca
IIpomesxcymounas ammecmayus:
9K3aMEH
Texywuti KOHMpoONL:
O060CHOBaHHOCTD U BBIIIOJTHEHHUE [TPAKTHUECKOTO
apryMEHTUPOBAaHHOCTb 3a/laHusl, TECTUPOBaHUE
Baanenue pry P N > p IIxana 2
BBITIOJIHEHHS YUEOHOM
JESATEIBHOCTH Ilpomesicymounas ammecmayusi:
9K3aMEH

6.1.2. Onucanue MIKaJ OLEHUBAHUS CTeNeHH C(POPMUPOBAHHOCTH 3HAHUIA,
YMEHUI U BJIaJICHU
IlIkana 1. Ouenka copMUPOBAHHOCTH 3HAHUHN, YMEHUH U BJIaJICHUM

O6o3HaueHus ®opmypoBKa TpeOOBaAHMIT
K CTeneHu chOPpMUPOBAHHOCTH 3HAHMI, YMEHUH U
Hudp. Ouenka BJIaJIeHUI
3HaThH YmMmerhb Biaagernb
. OtcyTcTBHE OtcyrcTBHE
1 Heynosnersopurenshno | OTCyTCTBUE 3HAHUI .
YMEHUI HAaBbIKOB
YactuuHo
®parMeHTapHbIE ®parMeHTapHOE
2 HeynosnerBopurensHo OCBOEHHOE
3HAHUS IIPUMEHEHNE
YMEHHE
B nenom
H B nenom
OOmue, HO He YCIEIIHOE, HO HE
YCHEIIHOEe, HO HE
3 VY I0BNETBOPUTENBHO | CTPYKTYPHUPOBAHHBIE | CHCTEMATHYECKU
CHUCTEMATUYECKOE
3HAHUS OCYLIECTBIIIEMOE
MIpUMEHEHNE
YMEHHE
4 Xopouio CdopmupoBaHHbIe, B nenom B nenom




O0o03HaUEeHUA

DopmyanpoBKa TPeOOBaAHMIA

K cTeneHu ¢GpOpMHUPOBAHHOCTH 3HAHMA, YMEHUH U
Hudp. Orenka BJIaJIeHUI
3HaTh YmMmerh Baagern
HO COJIeprKallue yCHENIHOE, HO yCIEIIHOE, HO
OTJIeIbHBIE TIPOOEIBI coJieprKaIiue coJieprKariee
3HAHUS OT/IeJIbHbBIC OTJIeTIbHbIE
npoOesIbl yMEHUe poOebI
MIPUMEHEHUE
HABBIKOB
Ycenemnoe u
CdhopmupoBaHHbIe
CdopmupoBanHOe | cucTeMaTHYECKOE
5 OT1inyHO CUCTEeMaTUYECKUe
yMEHUEe MIPUMEHEHHE
3HAHUS
HABBIKOB

HlIkana 2. KoMmiekcHas OLIEHKa C()OPMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIQJICHUH

O0o3HaueHNA

Hudp.

Orenka

®opmyIMpOBKa TPeOOBAHUM
K cTeneHu c)OpMHPOBAHHOCTH 3HAHMMH, YMEHUI U
BJIAJICHUI

1

HeynosnerBopurensHo

He umeer HeoOXOOUMBIX NPEACTABIEHUN O MPOBEPSIEMOM
MaTepuaie

2

Y 10BIIETBOPUTEIBLHO
17011
HEYJIOBJIETBOPHUTEIHHO
(no yemompenuio
npenooasameiisi)

3HaTh Ha YpPOBHE OPHEHTHUPOBAHMS, IPEACTABICHUI.
CyObeKT y4yeHHs] 3HAeT OCHOBHBIC MPU3HAKU WM TEPMHUHBI
M3y4aeMOro dJIEMEHTa COJIEpKaHHUsl, HUX OTHECEHHOCTh K
OTpeieIeHHOW HayKe, OTpaciu WiIH 0O0beKTaM, Y3HAaeT UX B
TEeKCTaX, W300paAKEHHSIX WM CXeMaX W 3HAeT, K KaKUM
HMCTOYHUKAM HYXHO oOparmarbces Uisi 6osee eTalnbHOTO ero
YCBOCHUS

Y,Z[OBJ'ICTBOpI/ITeJ'ILHO

3HaTh M yMETh Ha PenpoAyKTHBHOM YypoBHe. CyObekT
Y4YeHHUs ~ 3HAeT  HU3YYEHHBI  DJIEMEHT  COJEp)KaHUs
PENPOAYKTUBHO: MPOU3BOJIBHO BOCIIPOU3BOJUT CBOU 3HAHMS
YCTHO, TUCbMEHHO WJIH B IEMOHCTPUPYEMBIX JIEHCTBUAX

Xopomo

3HaTh, YMETh, BJIAJICTh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YyKa3blBaTb Ha OCOOCHHOCTH H
B3aMMOCBSI3M H3YYEHHBIX OOBEKTOB, Ha HX JOCTOMHCTBA,
OTpaHMYEHUS, HCTOPUIO U TEPCIEKTUBBl Pa3BUTHS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHHMS

OTIU4YHO

3HaTh, yMeTb, BIAJETh HAa CHCTeMHOM YypoBHE. CyObeKkT
Y4YEHHS 3HACT U3YUYEHHBIM DJIEMEHT COAEpXkKaHUs CUCTEMHO,
MIPOU3BOJIBHO M JI0KA3aTEIIBHO BOCIPOM3BOJUT CBOM 3HAHUS
YCTHO, IUCBMEHHO WU B JEMOHCTPUPYEMBIX IEUCTBUSX,
YUYUTBIBas M yKas3blBas CBA3M M 3aBUCHMOCTH MEXIY 3THM
9JIEMEHTOM M JPYTUMH 3JIEMEHTaMU COJEpXKaHUd y4eOHOM
JUCHUIUIMHBL, €ro 3HaYuMOCTh B COJAEPKAaHUM y4eOHOMU
JUCLIUTITIUHBI

6.2. TunoBbIe KOHTPOJILHBIE 32JaHUS UJIH UHbIE€ MATEPHUAJIbI, HEOOXOUMBIC



JUIs. OLUEHKM 3HAaHUM, YMEHUH, HAaBBIKOB U (WJIM) OIBITa JESATEIBHOCTH,
XapaKTepU3yIOIINX ATanbl ((OPMUPOBAHUS 3HAHUM, YMEHUI U BIAJEHUI B IpoIecce
OCBOEHHSI 00pa30BaTEIbHON TPOTrPaMMBI.

TunoBble BONPOCHI MW 3aJaHUA JIA TeKyLIero KOHTPOJs (OLEHKa
c(OpMUPOBAHHOCTH 3JIEMEHTOB (3HAHHWI, yMEHMI, HAaBHIKOB) B paMKax TEKYIIETro
KOHTPOJIS [0 TUCLUUILIMHE) MO pa3aeiaM JUCLHUILIHBI

Ilpumepwt 6onpocoe no meme 1:

1. Croeuuduyeckue  CBOWCTBA  MOJUMEPOB,  OTIMYAOIME HMX  OT
HU3KOMOJIEKYJISIPHBIX BELIECTB, IPUUMUHBI UX IIPOSBICHHUS.

2. Ilpunuuns! knaccuduxanuu nonumepos. [Ipumepsr.

3. KondopmanmonHass wu3oMepuss MakKpoMOJeKys. TepMoauHamMuuyeckas MU
KUHETUYeCKasi THOKOCTb LIETIH.

4. Tlonatue o KOH(pOpPMAIMM CTATHUCTUYECKOTO KIyOKa W MpUYMHAX €€
ycToiunBOCTU. CpeHEKBAAPATUYHOE PACCTOSIHUE MEXAY KOHIIAMHU LIENH, CTEICHb
CBEPHYTOCTH MAKpOMOJIEKYJIbI, BIMSIHUE MOJEKYJISIPHON MacCCHI.

5. Pacuer cpeaHeKBaIpaTUYHOIO PACCTOSTHUS MEXKAY KOHIIAMH 1€MW U CTENEHU
CBEPHYTOCTM MAKPOMOJIEKYJIBI B paMKax MOJEIN CBOOOAHO-COWICHEHHOM LIETH,
MOJIENIA LENU ¢ (PUKCUPOBAHHBIMHM BAJICHTHBIMU YIJIAMU U CBOOOJHBIM BHYTPEHHHUM
BpallleHUEM, a TaKXe MOJENU LEeNu ¢ (PUKCUPOBAHHBIMH BAJICHTHBIMU yTJAMU U
3aTOPMOKEHHBIM BHYTPEHHHUM BPAILIEHUEM.

6. I'mbkocts Makpomonekya. CermeHT KyHa kak KOJIMYECTBEHHBINH KpUTEPHid
rMOKOCTH. [Tpumepsl ITMOKOLEITHBIX " KECTKOLEITHBIX IIOJINMEPOB.
DKcnepuMeHTAIbHOE onpeaeneHue cermenra KyHna.

7. Kondwurypanus MakpomoJieKyibl. TUIbI KOHPUTYPAITMOHHBIX W30MEPOB Ha
IpUMEPE MOJTUU30NPEHA.

8. MonexkynasipHO-MacCcOBblE  XapaKTEPUCTUKU  MOAUMEPOB.  lIpuunHbI
NOJIUUCTIEPCHOCTH CUHTETUYECKUX MoJuMepoB. CpeiHeuncaoBas, CpeJHEBECOBas U
Z-cpelHsis MOJIEKYJIsIpHble Macchl. 9. MolleKynsipHO-MacCOBble XapaKTEPUCTUKH
nonumepoB.  [uddepennnansupie W UHTErpaibHble (YHKUUH  MOJIEKYJSIPHO-
MacCOBOTO paclpeeieHUs] CHHTETUYECKUX MOJIUMEPOB.

Ilpumepwt 6onpocoe no meme 2:

1. Tunel $Ha3oBbIX AUArpaMM CHUCTEM «IOJIUMEpP — pacTBopuTenby». [IpaBuio
¢da3 I'ub6ca. BepxHsia v HUKHSASA KPUTUUECKHUE TEMIIEPATYPbl pACTBOPEHUS.

2. OcmomeTpusi pa30aBiICHHBIX PACTBOPOB IMOJIMMEPOB. YPaBHEHUE COCTOSHHUS
NoJINMEPOB B pactBope. OmpeneneHue MOJEKYISIPHOM Macchl IOJUMEpPA C
UCIIOJIb30BAaHUEM  MeToJa ocMomeTpud. 3. TepMOIMHAMHMYECKOE  KadeCcTBO
pacTBOpUTENS U O-COCTOSIHHUE IMOJIMMEPHOTO PACTBOPA.

4. Ilonsatue O-TemnepaTypsl U ee Guanyeckuil cMpici. CBsi3b O-TeMiiepaTypbl
CO CTENEHbK IMOJMMEpPU3AlMM W KPUTHYECKOM TEMIEpaTypoll pacTBOPEHUS
MOJINMEPOB.

5. Pa3Mepsl MakpoMOJIEKyJSIpHOTO KiIyOKa B XOpOIIMX, IUIOXUX U O-
pactBoputensax. Kosdpdumuent HaOyxaHuss W HEBO3MYILIEHHBIE  pa3Mepbl



MaKpOMOJIEKYJI, CHOCOOBI UX ONpPECIICHHUS.

6. Bucko3umeTpusi pa30aBICHHBIX PACTBOPOB MOMMMEpOB. OTHOCHTEIbHAS,
yAenbHas, MPUBEACHHAs U XapaKTepUCTHUYECKass BS3KOCTH. KoOHIEHTpalroHHAs
3aBUCUMOCTh MPUBEJIECHHON BSI3KOCTH PACTBOPOB MOJIUMEPOB.

7. XapakTepucTHuecKass BS3KOCTb. CBSI3b XapaKTEPUCTHUECKOW BA3KOCTH C
MOJIEKYJIIPHON Maccoil MoJMMepa M pa3MepaMu H30JIMPOBAHHBIX MaKpPOMOJIEKYI.
Biusitnue TepMOIMHAMUYECKOTO KadyecTBAa PACTBOPUTEINIS HA XapaKTEPUCTUUYECKYIO
BSI3KOCTb.

8. OmpeneneHne MOJEKYJIPHOM MacChl MakKpOMOJIEKYJI C MTOMONIIBIO METOJa
BrUcko3uMeTpun (ypaBHenne Mapka-Kyna-XayBunka). CBs3b mnapameTpa «a» B
ypaBHeHuU Mapka-KynaXayBruHka ¢ KOH(popMalnein MaKpoOMOJIEKYJIbI.

9. DOKcnepuMEHTAJIbHbIE  METOABl  ONPEACICHUS  CPEOHEYUCIOBOM U
CPEIHEBECOBOW MOJIEKYJIIPHOM MacChl MAKPOMOJIEKY L.

Ilpumepwt 6onpocoe no meme 3

1. Tommdnextponutsl. Kiaccudukanus MNOMUIIEKTPOJIUTOB W OCHOBHBIE
MPEACTABUTENIN KaxkJa0ro kiacca. OOJacTh NPUMEHEHUs] JUHEHWHBIX U CETYaThIX
MOJIUAJIEKTPOJIUTOB.

2. YpaBHEHHUE COCTOSHUS OECCOIEBOTO M COJIEBOTO PaCTBOPA MOTUAIIEKTPOIIUTA.
PaBHoBecue JloHHaHa.

3. HonmzammonHoe paBHOBeCHE B 0€CCONEBBIX BOJHBIX  pacTBOpax
MOJIUAJIEKTPOIUTOB. OCOOCHHOCTH JUCCOIMAIIMN ClIA0bIX TOJUAJIEKTPOIUTOB 0e3
BTOPUYHOU CTPYKTYPHI.

4. OCOOEHHOCTH AMCCOIMAIMK CJIA0BIX MOJUAJICKTPOIUTOB CO BTOPUYHOMU
CTPYKTYpOil B O€CCOJEBBIX BOJHBIX pacTBopax. 3aBucuMocTH pK W mpuBeneHHOU
BSI3KOCTH OT CTETIEHU AUCCOIUALIUHU OL.

5. Kondopmaiimonnele  MpeBpallleHUs]  MAKPOMOJICKYJ  JIMHEHHBIX
MOJIMAJICKTPOJIUTOB B BOJAHBIX PACTBOPAX B 3aBHCHMOCTH OT pH.
6. Kondopmanuonueie  mpeBpamieHUs ~ MaKpOMOJEKYJ  JMHEHHBIX

MOJIUDJIEKTPOJIUTOB B BOJHOCOJIEBBIX pacTBopax. [lommanexrposutHoe HaOyxaHHeE.
N3ouonHoe pa3daBieHue.

7. Tlommamdonutel. M30M0HHAS W W303JEKTPUYECKAsh TOYKH, CIOCOOBI HX
onpenenenus. Crnenupuyeckoe CBS3bIBAHUE HMOHOB HU3KOMOJEKYJISIPHOW —COJIU
noJIMaMQpOIUTOM.

8. UHTepnonuaIeKTPOIUTHBIC PEAKIINH JIMHEWHBIX MOJTUIICKTPOIUTOB.

Ilpumep npaxmuueckozo 3adanusn no meme 4:

1. TepmonuHnamuka MOJIMMEPU3ALUH. [TonmmmepuzanoHHO-
JEToJIMMEpU3alMOHHOe paBHOBecHue. [IpenenpHas Temmeparypa IMOIMMEpHU3AIUU |
PaBHOBECHAsI KOHIICHTPAIIUS MOHOMEDA.

2. PagukanpHas moJauMMeEpH3alvs. OJEMCHTApHBIC CTAaaud  PaguKaJIbHOM
noymmMepu3anuu. [I[puMepsl MOHOMEPOB U HHUIIMATOPOB.

3. Kunetmka paguKalbHOW TMOMMMEpPHU3AIMU TIPH  MajbIX  CTEMEHIX
npeBpaiieHus. BrivsHue TtemmepaTypsl Ha CKOPOCTh PaJMKATbHOW MOJMMEPHU3AIIIH.



JInnHa KHHETUYECKOM U MaTEpPUAIbHOM LENU B paAUKAIbHON nonumepu3anuu. OneHka
CPEAHEUYHCIOBOM CTEIEHU MOJUMEPU3AIUN U3 KHHETUYECKUX TAHHBIX.

4. Karuonnas noiumepuzanus. OJEMEHTapHbIE CTaaud  KaTHOHHOU
noauMepusanuu. [Ippumepsl MOHOMEPOB M HUHUIIUATOPOB.

5. PagukanpHas comonuMepu3anusa. YPaBHEHHE COCTaBa COMOJIMMEPA,
KOHCTAHTBI CONoauMepu3anuu. Jluarpamma cocraBa COIoamMepa.

6. OCHOBHBIE TPHUHIHUIBI TOJIYUYECHHUS CTEPEOPETYJSIPHBIX MAKPOMOJICKYJI,
MIPUMEPHI KaTaJINn3aTOPOB.

7. llonukonaeHcamus. TpeOoBaHUs K CTPYKTYype MOHOMEPOB. OCHOBHBIE KIIACCHI
KOHJICHCAIIJMOHHBIX IMOJUMEPOB. THIIBI PABHOBECUH B PEAKUUAX IMOTUKOHICHCALINH.
Peakunn BHyTpr— U MEKMOJIEKYJIIPHON HUKJIU3ALNH, IPUMEDPBI.

8. Tepmonnnamuka nonukoHaeHcauu. Koncranra paBHoBecusi. PaBHOBecHast 1
HEpaBHOBECHas MNoJukKoHAeHcanusd. [Ipumepnl peakuuii. DakTophl, BIUSAIOLIME Ha
MOJIEKYJISIPHO-MACCOBBIE XapaKTEPUCTUKN KOHIAECHCAIMOHHBIX ITOJIUMEPOB.

9. OCHOBHBIE OTIWYHS MOJMKOHACHCAIMM OT LEHHOM IOJIMMEpPU3ALINU.
[IpuMepbl MOHOMEPOB U TIOJIUMEPOB.

Ilpumep npaxmuueckozo 3a0anusn no meme 5:

1. Xumuueckue mpeBpalieHus Makpomoiekyn. Kiaccudukanus peaxuuid
XAMHUYECKUX TPEBPALICHUN W MPUMEPHl HCIOIB30BAHUS TAaKUX PEAKIUN A
MOJy4YE€HUS HOBBIX TTOJIMMEPOB.

2. [Tonumepananoruunelie peakimu. IddexT cocena.

3. biok— u npuBuThie comojuMepbl. COCOObl UX TOMYYECHUS, OTIUYHUS UX
CBOWCTB OT CBOMCTB CTATUCTUYECKUX COITOJIMMEPOB.

4. Peakiiuu MakpoMOJIEKYJI, TPUBOASIINE K 00Pa30BaHUIO CETYATHIX TOJIUMEPOB
Ha IPUMEpPE CepHOM U OeccepHOi ByJIKaHU3AIUH.

5. Peaknuiyi MakpOMOJIEKY I, PUBOIAIINE K 00Pa30BAHUIO CETYATHIX IMOJTMMEPOB
Ha MpUMepe OTBEpKIeHUs PeHOIPOPMaTbACTUAHBIX U SITOKCUIHBIX CMOJI.

6. LlenHas mecTpykuus, IECTPYKUHS MO 3aKOHY Cly4as U JACHOJIMMEpPU3ALIUSL.
MexaHn3M 1 IPOAYKTHI.

7. TepmookucnutenbHas aecTpykuus. Mexanusm. [IpuHuunel craOunuzanuu
ITOJIMMEPOB.

8. BuyTpuMonekyisipHbie peaxkuuu. [Tpumepsnr HCIIOJIb30BAHUS
BHYTPUMOJIEKYJISIPHBIX PEAKLMM JJ1s1 TOJTYUYEHUS MOJIUMEPOB C HOBBIMU CBOMCTBaMHU.

Ilpumep npaxmuueckozo 3a0anusn no meme 6:

1. OcobeHHOCTH CTPYKTYPhI aMOP(MHBIX U KPUCTATUTMYECKUX ITOTMMEPOB.

2. BBICOKODPIACTHYECKOE COCTOSHUE aMOP(HBIX MOJIUMEPOB. DHTPONMUNHAS
npupoa 0OpaTUMOI BRICOKOAIACTUUECKON AehOpMaIiy MOJTUMEPOB.

3. Baszkoympyrocts anmactomepos. [lom3ydects u €€ mpenoTBpalieHue.

4. Penakcanus HanpsbkeHus. KpuBbie penakcaly HapsKeHUS 1S TIMHEMHBIX
U CJIa0O0CIHIMTBIX AJIACTOMEPOB. BiusiHie TemMnepaTyphl.

5. Moaens MakcBesia BSI3KOYNIPYToro Tejaa U €€ MpUMEHEHHUE ISl OMHUCAHUS
peJlaKcaly HanpsHKEHUS U MTOJI3YYECTH TOJIMMEPHBIX Tell.

6. ['ucTepesncHbIC SABICHUS B JIMHEHHBIX U CHIUTBHIX KayuyykaxX. MexaHuueckue



notepu U ux npupoza. KoapduureHt mexaHnueckux noreps.

7. Crexsioo0pa3HOe COCTOSIHUE MOJMMEpPOB. TemmepaTypa CTEKJIOBaHUS U €€
3aBHCHUMOCTH OT XUMUYECKON CTPYKTYpPBHI OJUMEDA.

8. OCOOEHHOCTH KPUCTAJUIMYECKOTO COCTOSIHUS IOIMMepoB. Mopdoioruueckue
THUIIBI TTOJIMMEPHBIX KPUCTAIIIOB.

9. Kpucrammsyromuecs nonumepsl. [lpumepsl. TemmeparypHble ycCnoBus
KPUCTAJUTU3AIUH TTOJTMMEPOB.

10. TepmonnHaMuKa KpUCTAUIM3aLMU W IUIaBieHUs nosuMepos. [lonsTue o
PaBHOBECHOM TeMIepaType IUIaBJICHUS. BiusHUe ycClIOBHH KpUCTAIIM3alMU Ha
HKCIEPUMEHTAIBHO ONPEACIAEMYIO TEMIIEPATYPY IIIaBICHUS.

Ilpumep npaxmuueckozo 3a0anusa no meme 7:

1. TepMoMexaHUYECKUI aHanu3 HU3KOMOJIEKYJIAPHBIX U
BBICOKOMOJIEKYJISIPHBIX aMOP(HBIX TEJl.

2. TeMrmeparyppl CTEKJIOBaHHMSI M TEKYYECTH, HX 3aBUCHUMOCTb OT
MOJICKYJISIPHOM MACCHI.

3. CriocoObl onpeaeneHus TeMIepaTypbl CTEKIIOBAHUS MTOJTUMEPOB.

4. JInHaMU4eCcKnii MEXaHMYECKMW aHaiu3. TaHreHC yria MEeXaHWYECKHUX

MOTEPh U €ro 3aBUCUMOCTH OT TEMIIEpaTyphbl U YACTOTHI BO3JIEUCTBUS HA aMOp(HBII
nonumep. MexaHn4eckoe CTEKI0BaHUE.

5. JInHAMOMETPUYECKMI METOJl MCCIEIOBAHUS TMOJUMEPHBIX CTEKOJ.
MexanusM  BbIHYXJI€HHOAMacTHuecko  nedopmaruu. [lpenen  BBIHYXACHHOU
AJACTUYHOCTH U €r0 3aBUCUMOCTb OT TEMIIEPATYPHI.

6. TepMOMEXaHUUECKUM aHAIIN3 KPUCTAJUIMYECKUX ITOJITMMEPOB.

7. JIlnHaMoMeTpruYECKU METO/I HCCIICIOBAHUS KPUCTAJUIMYECKUX
MOJIMMEPOB. XPYNKOCTh. TeMneparypa XpylnKOCTH U €€ ONpeAEIICHUE

Ilpumepwt 6onpocos no meme 8:

1. Kak omnpenenuts MOJIEKYISPHYIO MacCy MOJIMMEpPA METOIOM CTATHYECKOTO
CBETOPACCESHMUS.

2. Kakywo wuHbopManuio MU KakuM 00pa3oM MOXKHO TMOJYYUTh METOJIOM
JTUHAMHAYECKOTO CBETOPACCEIHUSA?

3. Kakyw wundopmanuio o mnoiaumepax IMo3BojiseT mnoiy4dath meron HWK-
CIIEKTPOCKOTIUHN?

4. Vicnonws3oBanue Metoaa (yopecleHIIuH AJIs UCCIEA0BAHMS TOTUMEPOB.

5. Kakue 00beKThI 1 Mpoliecchl uecaeayoT metoaom JI1P?

6. [Tousitue untepdepenmuu BoaH. [loasTue audpakiimyu BOIH.

7. ®opmyna Bynbda-bporra.

8. Kakue npouecchl, NpOUCXOASIINE B IOJIUMEPAX, MOKHO U3y4aTh C OMOILbIO
METOJI0B TEPMUYECKOTO aHaIu3a?

9. Kak onpenenuts MOIyJIb yOIPYTOCTH IOJIUMeEpa?

10. KakumMm wmeTogaMu MOKHO OIPEACIUTh TEMIIEPATYypy CTEKIOBAHUS
nojaumepa?

Ilepeyenb  BONMPOCOB I  MOATOTOBKH K  3K3aMeHY  (OLEHKa



cOPMHPOBAHHOCTH  DBJIEMEHTOB  (3HaHWM, yMEHWH, HaBBIKOB) B  paMKax
IPOMEKYTOUYHOM aTTEeCTAINH 110 IUCIUIUIMHE).

1. Knaccudpukanms ¥ HOMEHKJIATypa MOHOMEpPOB, OJUTOMEPOB U
MOJINMEPOB.

2. OCOOEHHOCTH XHMHYECKOTO CTPOCHHS MOHOMEPOB, OJIMTOMEPOB H
MOJTUMEPOB.

3.  Cunteruueckue OpraHu4ecKue, AJIEMEHTOOPTaHUYECKUE,
HEOpPTraHWYECKHE U IPUPOIHBIC TOJTUMEPHI.

4.  IlonmuaucriepcHOCTb, MOJEKYJSIpHAs Macca, CTENEeHb MOJUMEpPHU3alUH,
MOJIEKYJIIPHO-MAacCOBO€ U MOJICKYJISIPHO-UMCIEHHOE PACTIPECICHHE OJIUTOMEPOB U
MOJIUMEPOB.

5.  CrepeoxuMus NOJUMEPOB.

6.  Peakuuu nmoigyuyeHUs: OJMTOMEPOB U BBICOKOMOJIEKYJIIPHBIX COETUHEHUI.
Pagukanpaas momumepu3zaius. OCOOEHHOCTH MPOBEACHUS MOJIUMEPHU3AIIUU

7. Peakimu momyueHust OIUrOMEpOB M BHICOKOMOJIEKYJIISIPHBIX COCTUHEHUIA.
Karnonnast momumepu3aiusi. OCOOEHHOCTH MPOBEACHUS MTOJIUMEPHU3AIUH.

8.  Peakmum nmomyueHUs] OTMTOMEPOB M BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIA.
AnnoHHas noaumepuzamus. OcoOeHHOCTH MPOBEICHUS MOJIUMEPU3AIIUH.

9.  Peakmuu nmoaydeHUs] OTUTOMEPOB M BBICOKOMOJIEKYJIPHBIX COCTUHEHUIA.
HonHO-KOOpAMHALIMOHHAS TIOJTUMEPU3ALIHSL. OcobenHoctu MIPOBEICHHUS
NOJIUMEPU3ALIHH.

10. Ilomumepusanus B pactBope. TepMoanHaMuka mpouecca.

11. Tlomumepwu3anus B macce. TepMoarHaMuKa mpoiiecca.

12. Tlonumepwu3anus B cycrieH3uu. TepMoauHaMHUKa mpoiiecca.

13. Tlonumepwusanus B aMyJibcuu. TepMoauHaAMUKa Mpoiiecca.

14. Tlonmumepwu3anus B TBepoi ¢ase. TepmoanHaMuka mporecca.

15. MexaHu3M npoBeleHUA paAuKadbHOW mnoiaumepusauuu. CrpoeHue
MOHOMEPOB U CIIOCOOHOCTH MX K TTOJMMEPHU3AITHH.

16. Mertoasl MHHUIMHPOBAHUS paAUKATbHONW moauMepu3anuu. Kunernka
paluKaIbHON MOMMEPHU3aIluU H YPAaBHEHUE CKOPOCTH MOTMMEPHU3aIINH.

17. BuussHue pa3nuuHblXx (PAKTOPOB Ha MOJEKYJSAPHYIO Maccy W
MOJIEKYJIIPHO-MAacCOBOE pacipesiesieHrne noaumepa. [lonsatue o amHe KUHETUYECKOM
ETIH.

18. MHruOuTOpHI M PEryasaToOphl paaukaibHOU mosmmMepusaruu. O6paTumoe
WHTHOMpOBaHUE.

19. PagukanbHas moauMmepu3alusi MpU TIyOOKUX CTENEHSX IMpeBpalleHusl.
['enb-addexr.

20. Kuneruka v ME€XaHHU3MbI IMYJIHCUOHHON MOTMMEpPHU3aLIUU.

21. ComonumMepusanusi, €€ MEXaHU3M ¢ OCHOBHBIE 3aKOHOMEPHOCTH.
VYpaBHeHUE cocTaBa COMOIMMEPA.

22. KOHCTaHTHl CONOJMMEpU3ALMK U UX (U3MYECKUU CMbIC]I. BrnusHue
CpeIbl, TaBJICHUS U TEMIIEPATYPHI.

23. Cxema Q-e Andpes u Ilpaiica. CraTuctuueckue, NpUBUThIE U OJIOK-



COTOJIUMEPHI.

24. PeaknuoHHas CHOCOOHOCTP MOHOMEPOB B HOHHBIX  PEaKIUsX.
KaranuzaTopsl 1 cokatanuzatopbl. MexanusMsl mnporecca. O0pa3oBaHrue aKTUBHOTO
LEHTpa, poCcT U 00pbIB Lenu. CKOPOCTH 3JIEMEHTAPHBIX PEAKLIUN.

25.  CKOpOCTh MPOIECCOB KATHOHHOW M aHMOHHOM MOJIMMEpPU3alliY, BIUSHUE
Cpelbl W TEMIIepaTypbl Ha KHHETHUKY U MOJHJIACIEPCHOCTh OOpa3yIoIUXCs
nonumMepoB. [Ipumepsr 00pa3oBaHUs «KUBBIX)» MOJTMMEPHBIX IIETICH.

26. ComnonumMepu3aliis KaTHOHHAS U aHUOHHAS.

27. Karanuzaropsl [urnepa-Harra. NonHo-koopArHAIIMOHHAS
MOJIMMEpHU3aIlis Ha JIMTUEBBIX KaTaau3aTopax.

28. CrepeoperyisipHble MOIUMEPHI U YCIOBUS UX TOTYyUYEHHUS.

29. Ilonunpucoenunenue. MexaHusm  oOpa3oBaHHUsl  IOJIMYPETAHOB,
NOJIMKapOaMUIOB U STTOKCUIHBIX MTOJIMMEPOB.

30. TlommkoHmeHcanus: paBHOBECHAs U HEPAaBHOBECHAs. THIBI XUMHUYECKHX
peakuuii MoIMKOHACH CAMK. PeakinoHHast crnocoOHOCTh (DYHKIIMOHAIBHBIX TPYIII.

31. OcHOBHBIEC PU3HAKHN PA3BETBICHHBIX MOJIMMEPOB U METOMBI CHHTE3a, UX
KOH(purypauus (Ha ypOBHSIX 3B€HA, IIEMH, IPUCOEANHEHUS 3BEHbEB, IPUCOCTUHEHUS
0JIOKOB) U KOH(OpMAaILIHs.

32.  ®akTopsl, onpeaensone KoHPpopMaoHHbIe iepexoasl. CTpyKTypHas
MOAM(pUKALMS U HAIMOJIEKYJIApHas CTpyKTypa. CBepXpa3BETBICHHbBIE MOJUMEPHI U
JEHAPUMEDPBI, UX CUHTE3 U OCOOEHHOCTU CTPOECHHSI.

33. Cmuteie mnoguMepbl. THIBI CHIMTBHIX TOJUMEpPOB. DopMuUpoBaHUE
TPEXMEPHBIX CTPYKTYp B IIPOLIECCE CHHTE3a M XWMHYECKHX IIPEBpAILCHUI B
MaKpOMOJIEKYJIax.

34. CmuThle )KECTKOICIIHBIC U 3JIaCTUYHBIC TTOJIUMEDHI.

35. CraructucTuyeckre MeTO bl ONMUCAHUS TTPOIIECCOB 00PA30BAHMSI CITUTHIX
noauMepoB. [lapameTpsl ceTok.

36. OCHOBHBIE 3aBHCHUMOCTH MEXAY CTPYKTYPHBIMH XapaKTEPHUCTUKAMHU
MPOCTPAHCTBEHHO CIIUTHIX MOJIMMEPOB. BUABI CHIMBAIOIIUX areHTOB U OCOOEHHOCTH
CTPOEHHUSI CETOK. BiusHME TUIa MONEPEYHBIX CBA3CH HA MEXAHUYECKHE CBOMCTBA
CIIMTBIX 3JIACTOMEPOB.

37. Cwmecu mnonumepoB. VIcTUHHBIE H KOJJIOWTHBIE PACTBOPHI CMeECei
MOJIUMEPOB, MEXAHU3M CMELIEHUS U TUIBI (PA30BBIX CTPYKTYP B CMECAX MOJIMMEPOB.

38. CMecu mOIUMEpPOB KAaK MATPHUIBI JJIA TIOJYYECHHUS TOJIMMEPHBIX
koMro3unmoHHbix  MatepuanoB (ITIKM), cmeuuduka cunresa IIKM ¢ wux
npuMeHEHuEM. MHOTOKOMITOHEHTHBIE CMECH MTOJIMMEPOB.

39. Ilpupoanble moauMepsl U WX Pa3HOBUIHOCTH, METOJbI BBIICICHUS W3
MPUPOIHOTO CHIPHS U MACHTH(PUKAIIMHA, METOABI MOAU(DUKAIIIH.

40. llemmrono3a, XWUTUH, XHUTO3aH M UX MpousBojHble. IlpuMenenue
MPUPOIAHBIX TOJIMMEPOB.

41. Xumwuueckas monudukanus noaumepoB. OCHOBHbBIE 3aKOHOMEPHOCTH
MOAM(PUKALIMA TOJUMEPOB. PeakiMOHHAss CHOCOOHOCTh (YHKIMOHAIBHBIX TPYIII
MaKpOMOJIEKYJT U HU3KOMOJIEKYJISIPHBIX COE€IUHEHUH.



42. OddekTl nenm W coceIHEW TPymnmbl, KOH(PUTYypallMOHHBIE U
koH(popmarmorasie 3¢ dekTrl. Peakiuy 3aMenieHus B MOJIMMEPHON 1enu. BrusHue
yCIIOBUY Ha KHHETUYECKUE 3aKOHOMEPHOCTH U CTPOCHHUE 00Pa3yIOIINXCs TOTUMEPOB.

43. Peakmuu CTpYKTYpHUPOBaHUS MOJMMEPOB B MX 0cOOCHHOCTH. 3MeHeHne
CBOMCTB MOJIUMEPOB B PE3YJITATE CTPYKTYPHUPOBAHUS.

44. MexMoNeKyJsIpHbIE peakiuu u 00pa3oBaHUE TPEXMEPHBIX CETOK.
Peakiuu npucoequHenus, OTILEIJIEHUS U U30MEPU3aLIUU.

45.  MeToapl NOTy4YEeHUSI TOJTUMEPHBIX KOMIO3UIITMOHHBIX MaTEPHAIIOB.

46. Mexdaznble sBICHUS Ha TpaHUIAX paszjfena oJMMep-ToJIuMeEp,
MOJIMMEP-TBEPAOE TEJI0. Are3us.

47. Bnusaue GopMbl, XUMUYECKOTO U (PU3UYECKOTO COCTOSIHUS MMOBEPXHOCTU
Ha cBoiictBa [IKM. MeTtoasl xumuueckon 1 pundeckoit MoauduKauu KOMIOHEHTOB
[TKM.

48. JlecTpyKuus MOJUMEPOB M KOMITO3UIIMOHHBIX MaTepuanoB. OCHOBHBIC
BUJIbI JIECTPYKLMU: XUMHUYECKAsl, TEPMUYECKAs,, TEPMOOKHUCIHUTENbHAs, (POTO— H
MexaHuueckas. CtapeHue noJiMMepoB.

49. Crabunuzanys BBICOKOMOJEKYJISAPHBIX coeanHeHud. [lomstHe o0
CTOMKOCTH MOJIMMEPOB U KOMITIO3UIIMOHHBIX MaTEPHUaIOB K BHEIIHUM BO3JICUCTBUSIM.

50. Kondopmanmonnas craTucTika moauMepHbix neneid. Kondurypamus u
KOH(opManusi MaKpOMOJIEKY 1.

51. OcHOBHBIE MOJIEIHM MOJUMEPHBIX IIENeH: CBOOOAHOCOUJICHEHHAs LEIb,
1enb ¢ GUKCUPOBAHHBIMU yTiamMH. XapaKTEepUCTUKU pa3MepPOB U (POPMBI HOJTUMEPHBIX
uenei. BHyTpeHHee BpallleHUE U ITIOBOPOTHAS U30MEPHS.

52. Tlomumeps! ¢ xupanbHbiMH IeHTpamu. Kondopmarus makpomomnekyn u
KoH(popManmoHHass sHeprusi. CTepeoperyasipHOCTh U MHUKPOCTPYKTYpa LIEMHBIX
MOJIEKY L.

53. T'mbxocTthb MTOJIMMEPHBIX Lerneu 151 ee XapaKTEPUCTHUKHU.
TepMmoauHaMuyeckast © KHHETHYECKask TMOKOCTh MaKpoMoJieKy1. biivkHue u nanbHue
B3aMOJIENCTBHS.

54.  Pa3mepsl U (OpMbI peabHbIX LEMHBIX MOJEKYJ U UX KCIEPUMEHTAILHOE
onpenenenue. [loHATHE O CTATUCTUYECKOM CETMEHTE.

55. BBICOKOMOJIEKYJISIpHBIE ~ COEAMHEHUsT B pacTBOpe.  Xapakrep
B3aMMOJICUCTBHS B PACTBOPAX MOJIUMEPOB.

56. TepmoauHamMHKa pacTBOPOB MOJIUMEPOB.

57. Teopus ®nopu-Xarruuaca. q -TeMiieparypa.

58. OoObemubie s dexTel. KoOHIEHTpUPOBAHHBIE PACTBOPHI TOJMMEPOB.
da30BbIE 1UAarpaMMbl TOJIUMEP-PACTBOPUTEIIb.

59. T'umpomuHamMuueckue CBOMCTBA MaKpOMOJEKyd B pactBope. Jduddysus
MaKpOMOJIEKYJI B PaCTBOPE.

60. MeTonbl PpaKIMOHUPOBAHUS TOTUMEPOB. PacTBOPHI MOAUAIIEKTPOIUTOB.
[Tonumephl Kak MaTpULbI 7151 TBEPABIX SJIEKTPOIUTOB. lOHOMEpHI.

61. ®usuueckue u (PazoBbIE COCTOSHUS TOJUMEPOB: CTEKI000pa3HOE,
BBICOKOQJIACTUYECKOE U BA3ZKOTEKYYEE.



62. AmopdHble U KpUCTAUIMUECKHE MouuMepbl. Da30Bble MNEPEXO.BI,
MEXaHU3M KPUCTAJUIM3ALNU U TJIaBJICHUS KPUCTAIIOB.

63. BuusHue CTPyKTypbl U BHEITHUX BO3JCHCTBHI Ha (Da30BbIE MEPEXOIBI.

64. MopaenupoBaHue MOJIEKYJSIPHOM UM HAJAMOJEKYJISPHOH  CTPYKTYp
OJIMTOMEPOB, MOJIMMEPOB U COIMOJIMMEPOB B PacTBOpaxX, paciuiaBax M MOJUMEPHBIX
TBEP/ABIX T€ B aMOP(PHOM, MOTYKPUCTATLUTUIECKOM KPUCTAIITHYECKOM COCTOSTHUSIX.

65. MomenupoBaHre MTPOIECCOB, MPOTEKAIONMIUX HA CTaIud OOpa30BaHMUS
MaKpOMOJIEKYJI.

66. MopenpHbple NPEACTABIECHUS O CMECSIX MOJIMMEPOB U IOJIMMEPOB C
BBEJICHHBIMU B UX COCTaB ()YHKIIMOHAJIbHBIMU MHTPEAUECHTAMU.

67. ®uszuko-MexaHUYECKUe CBOMCTBAa mHoauMepoB. JlepopmanuoHHbIE
cBoiicTBa. Hanpsbxenue, nedopmanus u ynpyrocts.

68. OO6oOmenHas ¢opma 3akoHa ['yka, u3MepeHUE MOJIyJIEH YIPYTOCTH.
N neanbHOE MIACTUYECKOE TEJIO, MPOIECC PAa3BUTHUSA IJIACTHUECKUX Jepopmanuii.

69. BuusgHHe THUAPOCTATUYECKOTO MaBJICHHSA, TEMIIEPaTypbl M CKOPOCTH
nedopmaluy Ha npeen TeKy4eCTH.

70.  OcoOGeHHOCTH TpPUMEHEHHUS (PUINYECKUX METONOB I HW3YYCHHUS
CTPYKTYpbl W CBOWICTB OJUIOMEpPOB, IOJIMMEPOB, MOJMMEPHBIX MaTE€pUaAlIOB U
MOJIUMEPHBIX KOMITO3UTOB.

71. Metonpl 00pabOTKM H3KCIEPUMEHTANbHBIX JaHHBIX W ONpEIeTICHUE
JOCTOBEPHOCTH  IIOJIYYEHHBIX  PE3YyJIbTATOB: JOBEPUTENBbHBI  HHTEpBal,
OTHOCHUTEJIbHAS M a0COJIIOTHAS OTPEIIHOCTH U3MEPEHUIA.

72. DKcnepUMEHTaJIbHbIE METO/bI UCCIIEI0BAaHUS CTPYKTYPbl MAKPOMOJIEKY
B pacTBOpe (BUCKO3MMETpHs, CBETOPACCESIHUE, CEIUMEHTalus, JABOMHOE
JTy4enpesiOMIIEHHUE).

73. Cnextpockomnus noiumepoB: MK, MHIIBO, KP. Cnenuduka meTonoB u
3aJlayy, pelaeMble ¢ UX IPUMEHEHUEM.

74. Macc-cnektpometpus. CyIIHOCTH METOJA, ammaparypa, oO0JacTu
npuMeHeHus. BpemsmpoiieTHas Macc-ClieKTpOMETPHSL.

75.  OU3MKO-MEXaHWYECKHUE METOAbI. TepMOMEXaHUYECKUI METO/.

76.  Hepazpymaromue metoabl uccienoBanus [TKM.

77. Junamudeckwe  MmetoAbl.  JlMdnekTpuueckas M MeXaHUYecKas
CHEKTPOCKOMHSI.

6.3. MeToau4ueckue MaTepHuaJibl, onpeaessiiolne Npoueaypbl OeHUBAHUS
3HAHUMW, YMEHU, HABBIKOB U (WJIN) OMbITA JEATEIIbHOCTH.
[Ipouenypsl ¥ cpecTBa OLCHUBAHUS 3JIEMEHTOB 3HAHUM, YMEHUH U BJIAJICHUN
10 JUCHUIUIMHE « BBICOKOMOJIEKYIIIPHBIE COCTUHEHHUS»



CpeacTBo OueHUBAHUSA
. IIpomexxyTOUHBII
Texyuuii KOHTPOJIb
IIpouenypa KOHTPOJIb
NPOBeIeHUsT Brimonnenue Beinonnenue Beinonnenue Beinonnenue
YCTHBIX MUCbMEHHBIX | MPaKTHYECKUX TECTOBBIX OK3aMeH
3aJaHui 3aJaHui 3aJaHui 3aJaHuN
Ilo Ilo Ilo ITo B cootBercTBUU C
IIponomKUTenbHOCTh
KOHTpOS YCMOTPEHUIO YCMOTPEHUIO YCMOTpPEHHUIO YCMOTPEHHIO HNPUHATBIMU
npenojaBaTelnsl | mpenojaBarens | MpenojaBaTelis | MpenojaBaTens | HOPMaMU BPEMEHU
dopMa IpoBeJCHUS Vermsiii onpoc IIuceMeHHbIN IIuceMeHHbIN IIuceMeHHBIH B nuceMeHHOM
KOHTPOJISt onpoc onpoc ornpoc ¢dopme
Bun nposepounoro VYcTHbIE IMucemennsie | IIpaktmueckume | IlucepMeHHBIN | DK3aMeHAITMOHHBII
3aJ1aHus BOTIPOCHI 3aJ1aHHs 3aJ1aHHs ornpoc Ouer
OTBeTHI B OTBeTHI B OTBeTH B OTBeTEHI B
®dopma otyera YcTHBIE OTBETHI MIMCBbMEHHOU NMCBbMEHHOU [IUCbMEHHOU [IUCBMEHHOU
dhopme dbopme dhopme dhopme
Pa3zmarounsriit Her CrnpaBouHas CrnpaBouHas CnpaBouHas CnpaBouHas
MaTepHuan IuTeparypa IMTeparypa auTeparypa auTeparypa
7. MeToaudecKue YKa3danuss JIdd 06yqalo11mxcn o OCBOCHHIO
AUCHUIIIINHBI

JucuunnuHa « BrICOKOMONIEKYIIpHBIE COETMHEHUS» PETyCMaTPUBACT JICKITHH
U TPAKTHUYECKHUE 3aHATHs. YCIENIHOE M3Y4YCHHE IUCIUIUIMHBI TpeOyeT MOCEIICHUs
JEeKUUH, aKTUBHOM paOOThl Ha MPAKTUYECKUX 3aHATHUAX, BBINOJHEHUS Y4YEOHBIX
3aJaHUil  [pernojaBaTelisi, O3HAKOMJIEHHS C OCHOBHOW M  JONOJHUTEIbHOU
JIATEPATYPOHU.

B xozxe nekuuil mpernopaBatenb U3NaraeT M pa3biACHIET OCHOBHBIE, HauboJiee
CJIO’KHBIE MOHSATHS TEMBI, a TAKXKE CBSI3aHHBIE C HEH TEOPETUUYECKUE U MPAKTUYECKUE
npoOyieMbl, JaeT PEeKOMEHJAllMM Ha MPaKTUYECKOE 3aHATHE W YKa3aHUS Ha
CaMOCTOATENBHYI0 PadoTy.

[Ipy MOATOTOBKE K JEKIMOHHBIM 3aHSATHSAM aclupaHTaM HEO0OXOIUMO: TMepen
OYEPEeTHON JIEKIIEeH HEe0OXOJUMO MPOCMOTPETh KOHCHEKT MaTepuaia MpeablTyei
nexiuu. [lpu 3aTpynHEHHSX B BOCHPUATHM MaTepuana cieayeT oOpaTHThCS K
OCHOBHBIM JIUTEPAaTYypHBIM HMCTOYHWKaM. Eciu pa3oOparbcs B MaTepualie OniTh He
yAaJIOCh, TO 0OpaTtuTech K JEKTopy (1o rpaduKy ero KOHCYJIbTAalMil) WU K
MPETOAABATEINI0 HA MPAKTUUECKUX 3aHATHIX.

[IpakTHueckue 3aHATHS 3aBepLIAIOT U3yUYeHHE HanboJjee BaXXHbIX TEM YUeOHOH
quctMIuinHel. OHM CIy’kKaT Ui 3aKperuvieHusT M3yYeHHOro Marepualia, pa3BUTHS
YMEHHM 1 HaBBIKOB MOJITOTOBKHU JIOKJIa/10B, COOOIIEHUH, TPUOOPETEHUS OMbITA YCTHBIX
nyOJIMYHBIX BBICTYIUICHUHM, BEACHHUS AMCKYCCHU, apryMEHTallMd ¢ 3allUThl
BBIIBUTAEMBIX TIOJIOKEHHMM, a TakXke I KOHTPOJS TpenoJaBaTeleM CTeleHU
MOJIFOTOBJICHHOCTH aCIIUPAHTOB IO U3Y4aeMOH TUCLUIUIMHE.

[Ipr mOATOTOBKE K MPAKTUYECKOMY 3aHSITHIO aCITUPAHTHI UMEIOT BO3MOKHOCTh
BOCTIOJNIb30BAThHCS KOHCYJIBTAIIMSMH MTPETIOaBaTES.

[Ipu mOATOTOBKE K MPAKTUYECKUM 3aHSATUSM acIpaHTaM HEOOXOAUMO:

NPUHOCUTH C C000M pPEeKOMEHJOBAaHHYIO TIpEroAaBaTelieM IUTEPATypy K
KOHKPETHOMY 3aHSTHIO;



710 OYEPENHOI0 MPAKTUYECKOTO 3AHATHUS 110 PEKOMEHIOBAHHBIM JINTEPATYPHBIM
UCTOYHUKAaM MpopaboTaTh TEOPETUYECKUH MaTepual, COOTBETCTBYIOLIEH TEMBI
3aHATHUSA,

B Ha4aJle 3aHATUHN 3a1aTh IIPETO1aBaTENI0 BOIIPOCHI 10 MATEPHAILY, BBI3BaBILIEMY
3aTPYJHEHHs] B €r0 NOHMMAHUM U OCBOCHMM IIPU PELICHUM 3a]ad, 3aJaHHBIX IS
CaMOCTOSITEIILHOTO PELICHNS;

B XOJI€ CEMUHApA JaBATh KOHKPETHBIE, YETKUE OTBETHI IO CYILECTBY BOIIPOCOB;

Ha 3aHATHM JOBOJUTH KAXAYK 3a7ady J0 OKOHYATEIbHOIO peUIeHHUS,
JEMOHCTPUPOBaTh TMOHMMAHUE TNPOBEACHHBIX pacyeToB (aHAJIU30B, CUTyaluil), B
cllydae 3aTpyJHEHHUI 00palarbes K MpenojaBaTento.

AcnupaHTtaM, IpONYCTUBIIUM 3aHATUS (HE3aBUCHUMO OT IIPUYMH), HE UMEIOILUE
IIICbMEHHOI'O PEIIECHUSA 3a1a4 WJIA HE MOATNOTOBUBIIHECS K TaHHOMY IIPAKTUUYECKOMY
3aHATHIO, PEKOMEHAYETCS HE TI03)KE YeM B 2-HENENbHBIM CpOK SBHUTHCA Ha
KOHCYJIBTALIMIO K IPENOJABATENI0 U OTUATATHCS 10 TEME, U3y4YaBIICHCS HA 3aHITHU.
AcCNHpaHThl, HE OTYUTABIIHECS 110 KAKI0M HE MPOPaOOTAHHOW UMHU HA 3aHITHSX TEME
K Haydajay 5K3aMEHAllMOHHOMU CECCHUHM, HE JOIYCKAKTCSA K DK3aMEHY.

8. PecypcHoe o0ecnieuyeHue Q1 CHUATIIAHBI

8.1. OcHOoBHAa M JONIOJIHUTEIbLHAA YUeOHas JJUTEepaTypa, He00X0AUMAs IS
OCBOEHMS TUCIUILINHBI

a) OCHOBHASI JINTEPATypa:

1. 3y6oB B. II., I'omzsax B. W. Ilomumepbl mjisi OHOJOTUM U MEIMIIMHBI
[DnexTpoHHBIN pecypc]: mpakTukyM. - Mocksa: PTY MUPDA, 2023. - 62 ¢. — ISBN:
978-5-7339-1876-1.

2. bakeea U.B. OmnokcuaHble OJIUTOMEpHL.: Y4EOHO-METOIMYECKOE
nocobue. Trepckoit B.A. — M.: MUPDA, 2024. — 73 c. — ISBN 978-5-7339-2234-
8.

3. 3y6os B. I1., 'om3sk B. U., CepxaueBa H. C., I'enepanosa A. H., Buxpos
A. A., Kuruc JI. C., @unmunmnoBa O. E. [lonumepsl st OMOJOTHA U MEIUIUHBI
[OnexTpoHHBIN pecypc]: mpakTukyMm. - M.: PTY MHPOA, 2023. - — Pexum nocryna:
http://media:8080/ebooks/20231117/3812.is0

4, I'epBanpgy  A.FO. MeToasl wucciaeqoBaHUS — TOJIUMEPOB:  yueOHO-
Metoaudyeckoe miocooue / TepBampn A.JO., Cepxauea H.C., Tomc P.B.,
Jlo6anoBa H.A., Uepnuxona E.B., IIpokonos H.M. — M.: Ilepo, 2021. — 201 ¢. —
ISBN 978-5-00189-369-1.

S, I'punikoBa U. A., 'omzsik B. 1., ExxoBa A. A. TlonmumepHbIe MEKPOCHEPHI:
CUHTE3, CBOMCTBA U 00JIACTH IPUMEHEHUS [ DIEKTPOHHBIN pecypc]: yueOHoe mocooue.
- M.: PTY MUPOA, 2022. - — Pexum JIOCTyIIA:
http://media:8080/ebooks/20221123/3364.is0

6. CepxaueBa H. C., IIpoxonoB H. U., JlobanoBa H. A. JlaGoparopubie
MpUEMBbl CHUHTE3a MOJUMEPOB METOJOM TreTrepodaszHoi MmoauMepusanuu: y4eOHOo-
MeToaudeckoe nocooue. - M.: Ilepo, 2021. - 131 c.



7. K. A. Kupmanos, P. B. Tomc, A. 0. TI'epasniba. Ilpaktukym mo

COBPEMEHHBIM CITOCO0AM TIOJNYUEHHUS CIIOXKHBIX TOIUIPHUPOB.. y4eOHO-METOINY.
nocobue s By3oB— M.: Ilepo, 2022. — 63 c¢. ISBN 978-5-00204-777-2

8. IO. H. ManaxoBa, A. A. 3axapesuy, T. E. I'puropses, C. H. Upanys.

DU3NKO-XUMUS MOJTUMEPOB U OHOIMOIUMEPOB.: MpakTUKymM. — M.: PTY MUPOA,
2022. - 41 c.

0) 1onoJIHUTEIbHAS JIUTEepaTypa:
1. Kupees. B. Bricokomonekyisipasie coenuHenus. Kupees B. — M.:

WJT FOPAIT, 2013. — 602 c. — ISBN ISBN 978-5-9916-2280-6

2.

I'omzsk B. U., Kpaitnuk U. U., I'puinikoBa . A. TeopeTnueckre 0CHOBBI CHHTE3a
nonumepoB.  PanukanpHas — monmmepusanus — [DJIEKTPOHHBIM  pecypcl:
npaktukyM. - M.: PTY MHUPDA, 2022. - — Pexum nocryna:
http://media:8080/ebooks/20221218/3437.is0

I'punikoBa U. A. Hogeliliue noctuxeHuss B rerepodasHoil MOIUMEpU3aIiu:
yueoHoe nocooue. ['purikoBa U.A., IIpokonos H.U., Jleauer C.M., Keauk C.A.
— M.: 3A0 UDT, 2018. — 352 c. — ISBN 978-5-905057-12-0.

Teepckoit B.A. Xumuueckas wMoaudukauus noaumepoB. Ilomumepsr ¢
PEaKIIMOHHOCTIOCOOHBIMHM (DYHKIITMOHATIBHBIMU TpyNNaMu: ydyeOHOEe MocoOue.
Teepckoit B.A. — M.: MUPDA, 2019. — 72 ¢. — ISBN 978-5-7339-1530-2.
Xonmbepr K., I[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA M MOJUMEPHI B BOJHBIX
pactBopax / Xoambepr K., Ménccon B., Kponb6epr b., Jlunnman b. — Mocksa:
Jlabopatopus 3nanwuii, 2015. — 531 c. — ISBN: 978-5-9963-1339-6.

I'epBanpg A.}O., Tomc P.B., CepxaueBa H.C., Jlo6banoBa H.A. :OcHOBBI
71a00paTOPHOTO CHUHTE3a MOJIMMEPOB. y4eOHO-MeToanueckoe nmocodue. — M.:
PTY MUPDA, 2019. — 66 c. — ISBN: 032-1-9008-19.

8.2. Pecypchl MH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTu UHTEpHeT,

HCOﬁXOIII/IMble AJIf1 OCBOCHHUA JUCHHHUIIJINHBI

1. http://library.mirea.ru/
Hay4YHO-TeXHHUYeckas oubauorexka PTY MUPOA
2. https://e.lanbook.com/
ANeKTpoHHO-O0nbOMMoTeuHas cuctembl (OBC) U3narenbcTBa «JlaHby
3. http://www.polymery.ru/
HOBBIE TEXHOJIOTUU NIEpepabOTKU MIIacTMace
4. https://epolymer.ru/
NOpTaj O MOJIUMEPax
5. http://www.fips.ru/
cailt ®exepanbHON CIIy’)KObl 10 HMHTEJUIEKTYaJIbHOH COOCTBEHHOCTH,

IMIaTCHTaM 1 TOBAPHBIM 3HAaKaM

8.3. UnpopmanuoHHbIe TEXHOJOIMH, UCIOJIb3yEMbBIE MPU OCYIIECTBIECHUN

00pa30BaTeNpHOrO Mpoliecca MO0 AUCHUIUIMHE, BKIIOYas IEPEYEHb MPOrPaMMHOIO
oOecrieueHus: 1 UH(HOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:


http://library.mirea.ru/
https://e.lanbook.com/

— makeT oucHbix mporpamm Microsoft Office;
— nakeT oucHbIx mporpamm LibreOffice;
— cpena i pazpaboTku mporpaMmmHoro odecrnieuenus: Qt Creator 5.6.

8.4. MartepuajibHO-TeXHUYeCKasA 0a3a, HEOOXOoauMas ISl OCYIIECTBICHUS
00pa3oBaTeILHOTO MpoIlecca Mo AUCITUTIIINHE

— yueOHas ayAUTOpUS;

— KOMIIBIOTEPHBIN KJj1acc.



