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1. HEJIM U 3AJIAYU AU CIHHUTIJINHBI
ean ocBOeHNUSI AUCHUNIMHBI (MOAYJISA):

Llenpro OCBOCHHMS AUCIMIUIMHBI (MIIM MOAYJIS) SIBJSIETCS: 3HAKOMCTBO CTY/IEHTOB C
COBPEMEHHBIMU TPEJICTABICHUSIMHU O KIACCH(DUKAIIIH OIUMEPOB, MX MOJICKYISIPHOM CTPOCHUH,
Mopdosorun. PaccmoTpenne ¢a3oBo-arperaTHbIX COCTOSHHN B ITOJIMMEpax (paciiiaB, pacTBop,
KPHUCTaJLI, Tellb, )KUAKUA KPUCTAIT). AHAIU3 CBSA3U «CTPYKTYpa — CBOMCTBOY» B MOJIMMEpax Ha
MaKpo- U MUKPOYPOBHsIX. PaccMoTpeHue cTpyKTypHO 00YCIIOBIEHHOCTH MEXaHUYECKHX,

T PY3MOHHBIX, TETIJIOBBIX, ONTHYECKUX U IPYTUX CBOMCTB MOJMMEPOB. 3HAKOMCTBO C
COBPEMEHHBIMU METOaMHU U3yYCHUS CTPYKTYpPHI M CBOMCTB NojauMepoB. OOCyxk1eHne TeHACHINI
Y HaIlpaBJICHHU B 00JIACTH CO3AAHUSI CBEPXBBICOKOIPOUHBIX ITOJIMMEPHBIX BOJIOKOH, MOJTMMEPHBIX
CBETOBOJIOB, MOJICYJISIPHBIX KOMITO3UTOB, MIOJIMMEPHBIX MEMOpaH H Jp.

3agauu :

3agayaMy OCBOEHHS AMCLUILIMHBI (MM MOZYJIS) ABJISIOTCS: (QyHIaMEHTaIbHAas HayqHast
JMCLUILIMHA "BBICOKOMOJIEKYIISIPHBIE COSTUHEHUS ", KOTOpas 3aKJII0YaeTCs B TOM, YTO MOJIMMEPHOE
COCTOSIHHE - 0c00ast (hopMa CyIIeCTBOBAHHS BEIIECTB, KOTOPast B OCHOBHBIX (DU3MUECKHUX U
XMMHYECKHX TPOSBICHUSIX KaU€CTBEHHO OTIMYACTCS OT HU3KOMOJICKYIIAPHBIX BemecTB. [loaTomy
rJIaBHOE BHUMAHHUE B JJaHHOM Kypce YeNseTCs PACCMOTPEHUIO OCHOBHBIX CBOMCTB
BBICOKOMOJICKYJISIPHBIX COCMHEHHI OTJIMYHBIX OT CBOMCTB HU3KOMOJICKYIISIPHBIX BEIECTB.
Bonbime pa3Mepsl U EMHOE CTPOSHUE MaKPOMOJIEKYJT 00YCIaBIMBAIOT MOSBICHHE Psa BaXKHBIX
crienu(pUYECKUX CBOWCTB, KOTOPBIE OMPENEIISIOT MPAKTUIECKYIO IIEHHOCTh MTOJIMMEPOB KaK
MaTepualioB, a TaK)Ke UX OMOJOrNYecKoe 3HauUCHHE.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII
Hukn (pazmen) OIT:  B1.0O
TpeGoBanus K npeABapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

WHocTpaHHBIN A3bIK B TPO(ECCHOHATBHON AEATEIbHOCTH U MEXKKYIBTYPHOM
KOMMYHHKaIUH

Hanoxumus

dunocodcekue mpodieMbl XUMUU

JucuuninHbl (MOYJIHM) U PAKTHKHU, VIS KOTOPBIX OCBOEHHE JAHHOM AU CUMIIIMHBI
(MoayJis) He00X0AMMO KaK MpealIecTBYIOIIee:

AKTyasbHBI POOJIEMBI HAYKH O TIOJIUMEPAX

CrieKTpocKOonHust MOJIMMEPOB

O3HakoMHTeNbHAs MPAKTHKA

CuHTe3 1 XMMHYECKHE PEBPAIICHUS TOJIMMEPOB

3. OBPBEM JUCIHHUIIVINHbI

OO0masi Tpy10eMKOCTh 43ET
Yacos 110 yueOHOMY IUIaHy 144
B TOM 4HcJIe:

caMOCTOsITeNIbHAs paboTa 47

4acoB HAa KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI ObYYEHUA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C IVTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

OIIK-1.1: Mcnonb3yeT CyIIeCTBYIOIINE M pa3padaThIBACT HOBbIC METOIUKH TOJTYUYCHUS U
XapaKTepu3alliy BEIIECTB U MaTepUasoB JUIsl peIIeHUs 3a/1a4 B U30paHHOU 00JacTU XUMHUH UITU
CMEXHBIX HayK



OIIK-1.2: cnonb3yeT coBpeMeHHOE 000pyI0BaHKE, TPOTPaMMHOE O0eCTieYeHUE 1
npodecCHoHANIbHBIC 0a3bl TAHHBIX JJIs1 PEIICHMS 33729 B U30paHHOW 00JIaCTH XUMUU WK

CMCIKHBIX HaYK

OIIK-2.1: IIpoBOAUT KPUTHUECKHUI aHAIU3 PE3YIbTATOB COOCTBEHHBIX IKCIIEPUMEHTAIbHBIX
U PaCUETHO-TEOPETHUECKUX padoT, KOPPEKTHO HHTEPIPETHPYET MX

OIIK-2.2: ®opMyaupyeT 3aKI0UYECHUS U BBIBOJIBI IO PE3YJIbTaTaM aHAIM3a JIUTEPATYPHBIX
JTAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIbHBIX H PACUETHO-TEOPETUYECKUX paboT B M30paHHOI

001aCTH XMMHH WA CMEKHBIX HayK

5. BUJAbI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

9K3aMCHBI

KYpCOBBIE paOOTHI

6. A3BIK IIPEIIOJJABAHUA

SI3bIK TIpeTio1aBaHus: PYCCKHIA.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Ne HanmeHoBaHMe pa3jeioB U TeM 335;?““ Cem. | Yacos IIpumeyanue
Paznen 1. 2. Knaccuduxkarus noaumepon
1.1 Jlex 1 2
1.2 Jlab 1 4
1.3 Cp 1 4
1.4 KP 1 2
Pazgen 2. 3. XuMunueckoe CTpoeHue u
(dusnueckas CTpyKkTypa
2.1 Jlex 1 2
2.2 JIab 1 4
23 Cp 1 4
24 KP 1 2
Paznen 3. 4. Mopdomnorus nmoaumepos
3.1 Jlex 1 2
3.2 Jlab 1 4
33 Cp 1 5
34 KP 1 2




Paznen 4. 5. ®a3zoBbie nepexo/ibl B
MOJIMMEPAX

4.1 Jlex
4.2 JIab
4.3 Cp
4.4 KP
Pa3znen 5. 6. dusndeckue coCTOAHUS
5.1 Jlex
5.2 Jlab
5.3 Cp
5.4 KP
Paznen 6. 7. Kunernueckas npupoja
IPOYHOCTH MOJTUMEPOB
6.1 Jlex
6.2 Jlab
6.3 Cp
6.4 KP
Paznen 7. 8. IlonmumepHblie pacTBOPBHI,
TeJId, XKUJIKHE KPHCTaJLIIbI
7.1 Jlex
7.2 JIab
7.3 Cp
7.4 KP
Paznen 8. 9. CtpykrypHas
00yCIJIOBIIEHHOCTh CBOMCTB MOJINMEPOB
8.1 Jlex
8.2 JIab
8.3 Cp
8.4 KP
Paznen 9. 10. CoBpeMeHHBIE METOIbI
W3YYEHHUs CTPOEHUS U CBOMCTB NOJUMEPOB
9.1 Jlex




9.2 Jlab 1 5

93 Cp 1 5

94 KP 1 3

Paszgen 10. 11. Beicokne TEXHOJIOTUA B

MoJIMMepax
10.1 Jlex 1 1
10.2 Jlab 1 6
10.3 Cp 1 5
10.4 KP 1 2

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

* TpaaUIHMOHHbIE ((HPOHTATIBLHAS JICKIHS, PEIICHHE YIIPAKHEHHIA),

* “H(GOPMAIMOHHBIE (TIOKa3 MTPE3CHTALIHN )

* TEXHOJIOTHUS HCCIIEIOBATEIbCKOM JIEATSILHOCTH (XMMUYECKHI IKCTICPUMEHT)
* TEXHOJIOTUSI MOAYJILHOTO U OJIOYHO-MOYJIBHOTO O0Yy4eHUs

* 3]I0pOBbECOCPETAONIIE TEXHOJIOTUI

Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOTHIA

1 | ArpoBble TexHOIOTNN

JuckyccroHHBbIE TeXHOIOTUH (popyM, CUMIIO3UYM, 1e0aThbl, aKBapHyMHast TUCKYCCHS,
naHeJbHast JUCKYCCHsI, KpYIJIbIH CTOJ, (haCHIIMTUPOBAHHAS U T.J1.)

HNupopmannonuslie (11(poBbIie) TEXHOIOTUN

Texnomornu Pa3BUTHA KPUTHICCKOTO MBIIIJICHUS

Texnomorun Pa3sBUTHA JM3aiH-MBIIIICHUS

AN |Dn | | W

AKTHUBHOE CITyIIIaHuE

Mertobl rpynnoBoro peueHns TBopueckux 3anau (meron Jenbdu, meroa 6—6, MeTos
pa3BUBAIOIIEH KOOIEpai, MO3rOBOM IITYPM (METOJ T€HEPALUN UJEH ), HETBOPKUHT U T.1.)

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHWA TEKYIIEA U
NPOMEXYTOYHOU ATTECTALIMHU

8.1. OueHoyHbIe MaTEepHAJIBI 1JIs1 IPOBEACHHUS TEKYIEH aTTeCTAluN

®OC B I[TpunoxxeHun.

IIpuMepHBIii IEpeYeHb BOIIPOCOB I IIOATOTOBKH K OK3aMEHY:

1. Maiite onpeeseHne NOHATUAM MTOJIMMEP, MAKPOMOJIEKYJIA, CTETIEHb
MOJIMMEPU3ALIUU.

2. JlaiiTe onpeneneHrne NOHITUSIM OJIMTOMEP, MOHOMEPHOE 3BE€HO, KOHTYpHas JIIMHA.

3. HazoBuTEe 0OCOOEHHOCTH XMMHUYECKOT'O CTPOEHUS TTOJINMEPOB.

4. JlaliTe KOJTMYECTBEHHBIE XaPaKTEPUCTUKH 'MOKOCTH MaKPOMOJIEKYI.

5. JlaiiTe XapaKTepUCTHKY CBOOOIHO-COUWICHEHHOH 1ienu. JlaiiTe onpeaeneHue
rayccoBy KiyOky. @yHKIMS pacrpeaesieHUs] paCCTOSIHUNA MKy KOHIIaMU CBOOOHO-COYICHEHHOM
LEIIN.

6. HazoBuTE NpUHIUIBI yITAKOBKU MaKpPOMOJIEKYI.

7. Ha3oBuTe yciioBHsl, HEOOXOAUMBIE JJIsl KPUCTAILTH3AIMU TTOJIHMMEPOB.

8. Kak onpenenstoTcs TeMieparypa KpUCTaUIM3aluY U TUIaBIEHUS?

9. MexaHu3M U KMHETUKA KpUCTAJIIIN3aLUH.




10. [InaBnenwue.

11. BeicokoanacTuyeckoe coctogHue. TepMoagnHaMHuKa U MOJIEKYJIAPHBIA MEXaHU3M
BBICOKOAJIACTUYECKON JieopMaIuu.

12. DHTponuiiHas mpupo/ia BBICOKOIIACTUYHOCTH.

13. CBsi3b Mely paBHOBECHOW YIPYTrod CHJIOW U YJUTMHEHHUEM.

14. PenakcallMOHHbIE SIBJIEHUS B OJUMepax. MexaHu4ecKrue U JUAIEKTPUIECKUE
MIOTEPH.

15. IlpuHiun TeMnepaTypHO-BPEMEHHON CYIIEPIIO3UIIUH.

16. Crexnoobpa3noe cocrosinue. OCOOCHHOCTH MOJTMMEPHBIX CTEKOJI.

17. BeIHYXI€HHAsI 3JTACTUYHOCTb U U30TEPMBI PACTSHKEHUS.

18. MexaHu3M BBIHYKJICHHO-3JIacTHUYeCKOM nedopmaruu. [Ipenen BeIHYKIEHHON
3JaCTUYHOCTU. XPYIKOCTh MOJIUMEPOB.

19. Bsazkorekyuee coctossHUE. MexaHu3M BA3KOro TeueHusi. KpuBble TeueHus
MIOJIMMEPOB.

20. 3aBUCHMOCTb TEMIIEPATYpPhI BA3KOTO TEUEHHS OT MOJIEKYJIIPHON Macchl. AHOMAIUU
BSI3KOr0 TeueHus. PopMOBaHME U3AEIIUNA U3 IOJUMEPOB HA PEKUME BSI3KOTO TEUEHUS.

21. Ou3NKO-MEXaHUYECKUE CBOICTBA NOJIUMEPOB.

22. Hanpsoxenue, nedopmaius u ynpyrocts. O6o6mennas ¢popma 3akona ['yka,
MU3MEPEHHUE MOYJIEH YIPYTOCTH.

23. W neanpHOE MIIACTUYECKOE TEJI0, IPOIECC PA3BUTHSI IIJIACTUUECKUX JedopMalinid.

24. BausiHue TUAPOCTATUYECKOTO JIABJICHHSI, TEMIIEPATYPhl U CKOPOCTH Aeopmannu Ha
IpeJieN TeKy4eCTH.

25. MexaToMHOE B3aMMOJICHCTBUE B MoJIuMepax. JlMHaMuKa 1 SHEPTeTUKA PACTSIKCHUS
OTAEJIBHON MEKAaTOMHOM CBSI3U U LETTHOW MaKpOMOJIEKYJIbI.

26. Ilonarue o TeopeTU4eCKON NPOYHOCTH MOAUMEPOB. OCHOBHBIE TEOPUU IPOUHOCTH:
Opogana, ['pudutca, TepmodrykTyalinOHHAS, pEIaKCalliOHHAas.

27. NonroBedHOCTh. OCOOCHHOCTH pa3pyIICHUs TBEPIBIX MOJTUMEPOB U DJIACTOMEPOB.
MexaHu3M TUIACTUYECKOT0 U XPYIIKOTO pa3pyIIeHUsI.

28. ObpazoBanue MUKpOTpeluH. Pacipoctpanenue tpemuH. CtaTuueckas u
JUHAMHYECKasl yCTalOCTh.

29. CX0OACTBO M pa3inune UCTUHHBIX U KOJIJIOUTHOTO PACTBOPOB.

30. IlonumepHBIii renb.

31. JKuIKOKpUCTAIINYECKOE COCTOSIHUE KECTKOIETHBIX ITOJIMMEPOB.

32. Pacckaxkxute 0 MEXaHUYECKUX CBOMCTBAX MOJUMEPOB M MX BIUSHUE HA CTPYKTYPY.

33. Pacckaxkute o 1u¢py3noHHBIX CBOMCTBAX MOJIMMEPOB U UX BIMSHUE HA CTPYKTYPY.

34. PacckakuTe O TEIUIOBBIX CBOMCTBAX MOJMMEPOB U X BIIUSIHUE HA CTPYKTYPY.

35. Pacckaxkute 00 ONTUYECKUX CBOMCTBAX MOJIMMEPOB U UX BIMSIHUE HA CTPYKTYPY.

36. Pacckaxkute 00 SKCIIEpUMEHTAIbHBIX METO/IAX MUCCIEIOBAHUS CTPYKTYPbI
MaKpOMOJIEKYJI B pacTBOPE.

37. UK- criekTpockomnust moaumMepoB. OCOOEHHOCTH METO/IA.

38. KP, PAMAH u YO — cniekrpockonus. Crienuduka METOI0B U 3a/1a4H, PEIIaeMbIe C
WX TIPUMEHEHHUEM.

39. DNeKTPOHHBIN U SIEPHBIN MapaMarHUTHBIN pe30HaHChl. CyIIHOCTh METOJIOB,
amnmaparypa, o01acTi npuMeHeHus1. MeTto crinHoBO# MeTKu. SIMP BBICOKOTO ¥ HU3KOTO
pa3pelieHusl.

40. Tennmoduznyeckue meroasl. Junaromerpus. AuddepeHunaabHblii TEpMUYECKUI
aHanu3. KasopumeTrpuueckre METObI.

41. Macc-cniektpockonus. CylniHOCTh METO/1a, anmapaTypa, 00J1acTH IPUMEHEHUSI.
BpemsanponeTHas Mmacc-CIEKTPOMETPHSL.

42. PeHTreHOCTPYKTYPHBIN aHaIu3 NOJUMEPOB. M3yueHne pasMepoB U OpUEHTALIUU
YIOPSAOYEHHBIX 00J1acTell KPUCTAUIMYECKUX MMOIMMepoB. bosbine nepuos B moJuMepax.
Cremnuduka UCCIeIOBAaHUS CMECEH MOTMMEPOB.

43. OnyopecleHTHBIN aHAIN3 TOJTUMEPOB.

44. OnTrueckas U JIEKTPOHHAs MUKPOCKOIIHSL.

45. Ou3nKo-MexaHn4eckue MeToibl. TepMoMexaHUYEeCKUil METO/I.

46. Yto Takoe HaHOKOMIIO3UTBI? CTPYKTYypa U UX CBOMCTBA.



47. HaHOKOMITO3UTHI C HOBBIMH ONITUYECKUMH, SJIEKTPOHHBIMH, MATHUTHBIMH,
AJIEKTPUUCEKUMH U IPYTUMHU QYHKIHSAMU C IPUMEHEHUEM YTIIEPOAHBIX HAHOTPYOOK, PyJIIIEPEHOB,
METAJI0B M OKCHIOB METAJJIOB.

48. I'enb-TeXHOJIOTHS.

8.2. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl MIPOBCACHUA l'lpOMC)KyTO‘IHOifI arrecranmuu

8.3. TpeOGoBaHus K PelITUHI-KOHTPOJIIO

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

Pexomenayemasi mureparypa

OcHoBHas1

Iudp Jlureparypa

JI.1.1 [Tamumun B.I1., KpeutoB A.JIL., Ctoros /JI.b., Umens A.E., 'onukoBa A.1O., ITaxomos I1.M.,
MexaHuKa reib-HUTH U3 CBEPXBBICOKOMOJIEKYIISIPHOTO MOJUATHIICH], , , ISBN: |
URL: http://texts.lib.tversu.ru/texts2/0005009t.pdf

JI.1.2 | Xwxkusk C.J1., Nierling W., OBunnaukoB M.M., JlaBpuenko M.B., Lecher M.D., [TaxomoB
IL.M., [TaxomoB I1.M., 2. M3yuenue reneoOpa3zoBaHus B BOJHBIX PACTBOPAX IIUCTEUHA U

HUTpaTa cepedpa METOI0M JTUHAMUYECKOIO CBeTopaccesiHus, , , ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/0004992t.pdf

JI.1.3 |Tanuuem B.IL., [TaxomoB I1.M., Umens A.E., I'pubanos C.A., Xmwxknsak C.Jl., [Taxomos
IL.M., CtpykTypHasi 00yCIOBIEHHOCTb CBONCTB HUTEH M3 MOJUATHIICHA, TOTYYECHHBIX

METOAOM I'elIb-TeXHOIOTHH, , , ISBN: ,
URL: http://texts.lib.tversu.ru/texts2/0002892t.pdf

JI.1.4 |Muxaiinosa FO.H., Manauua M.H., Xuwxusk C./1., [TaxomoB I1.M., U3yuenue runporeneit
I[IBC meronom Y® criekTpockonuy, , , [SBN: ,
URL: http://texts.lib.tversu.ru/texts2/0002879t.pdf

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

D1 | 1. BeicokoMoOneKysipHble COETUHEHUS: YYEOHUK U MPAKTUKYM ISl aKaJIeMHUECKOTO
OakanaBpuata / mox pea. A. b. 3esuna. M.: FOpaiir, 2021. 340 c. Cepus: bakanasp.
Axagemudeckuii kypc; ISBN 978-5-9916-5603-0. (Briciiee oOpa3oBanue). [ DneKTpOHHBIN
pecypc]. :  https://urait.ru/book/469143.

22 | 2. Knenun B.U. Beicokomonekymsipable coeTMHEHUS. [ DneKTpoHHbIN pecypc] / B.U.
Knenun, U.B. ®enycenxko. 2-e uzn. C-IlerepOypr: Jlanb. 2022. 512 c.:  https://
e.lanbook.com/book/211184.

23 |3. Tarep A.A. ®uzuxkoxumus noaumepos. 2007. 4-e uza., nepepad. u ngon. Yueo.
nocobue st XuM. Qak. yH-TOB. [DnekTpoHHBIN pecype] / A. A. Tarep; mox pen. A. A.
Ackazackoro. M.: Hayunsiit mup, 2007. 573c.:  http://turbobit.net/7u9kxwwqampy.html.

34 |4. Kupees B.B. BricokoMomneKynsipHble COSTUHEHUs: y4eOHUK AJ1s1 OaKaIaBpoB.
[DnexTponnslii pecypc]. M.: FOpaiir, 2013. 602 c. Cepust: bakanasp. YriayOneHHbIH Kypc.
ISBN 978-5-9916-2280-6. : https://static.ozone.ru/multimedia/book file/ 1009501915 .pdf.

25 |S5. Cyrarun B.M. ®U3UKO-XUMUYECKUE METObI UCCIIEIOBAHUS MOJIUMEPOB.
[DnexTponHbIi pecypc]: yueobnoe mocobue. / B.M. Cyrsarun, A.A. JIsakos. 3-e uza. C-
[TerepOypr: Jlanb. 2022. 140 c:  https://elanbook.com/book/212516.

36 | 6. ITaxomoB I1.M. OcHOBBI pu3UKH U XUMUU onuMepoB. TBepsb: TBI'Y, 2016. 163 c. :
http://library.tversu.ru




Ilepeyenb mporpaMMHOro odecrnevyeHust

Kaspersky Endpoint Security 10 qns Windows

Adobe Acrobat Reader

Google Chrome

ABBYY Lingvo x5

WinDjView

OpenOffice

Microsoft Web Deploy
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HyperChem

CoBpemMeHHbIe IPopeccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMAIIMOHHBIE CIIPABOYHbIE
CHUCTEMbI

—

9BbC «ZNANIUM.COM»

OBC «YHuBepcuteTckas OMOIMOTEKa OHJIANHY

9BC «Jlaup»

OBC Tel'Y

9bC BOOK.1u

Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)

XKypnanst American Chemical Society (ACS)

BJI Scopus

O oo Al O] | | W

BJI Web of Science

[a—
o]

Pecypcel n3narenscra Springer Nature

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT-1 Oo6opynoBanme

3-421 KOMIUIEKT yueOHOU MeOenu, MUKkpockorsl, Becsl, Dypre MK cnexkrpomerp,
nonosHuTeabHoe obopynoBanue 1 MK dypbe ciekrpoMeTpa , KOMILUIEKC

3-3080 |xomruiekT yueOHOI Mebenu, epeHOCHO HOYTOYK, TPOEKTOp, BECHI aHAIMTHYECKUE,
Hacoc GopBaKyyMHBIH

3-408 KOMIUIEKT y4eOHOU MeOenn, IepeHOCHONH HOYTOYK, IPOEKTOPbI, abcopOIIoMeTp,
Tesie()OHbI, ApeOMETp, GAPOMETP aHEPOU I, IPEeib, KOJIOHKH, MEIIaJIKa MarHUTHAs,

11. METOAUYECKUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHMUIIIAHBI

Mertoandeckue yKazaHusl 1Jisi 00yJaronuuXxcsi IO OCBOSHUIO TUCITUILIUHBI

VYyeOHnas mporpamma

[Iporpamma Bkitouaet 11 OCHOBHBIX pa3zieNioB:

Tema 1. BBEAEHUE

OcHOBHbIE TIOHATHUS U OIIPENICTCHHUS: TIOJIUMEp, OJIUTOMep, MaKpOMOJIeKysla, MOHOMEPHOE
3BEHO, CTETIEHb MOJIMMEPU3AINK, KOHTYpHAas JJ1Ha 1end. Posib moITuMepoB B )KUBOW MPUPOJIE U X
3HaYeHHE KaK MPOMBIIUICHHBIX MaTEPUAJIOB (IJIaCTMACCHI, KAY4yKH, BOJIOKHA U TUICHKH,
MOKPBITHUS, Kiien). [Ipeamer u 3aaun HayKu O BBICOKOMOJIEKYJISIPHBIX COETUHEHUX (OJTUMEpPax).
Ee posib B HAy4YHO-TEXHHUYECKOM MPOTPECCE U OCHOBHBIE HCTOPUYECKHUE ITAIBI €€ Pa3BUTHSL.

Tema 2. KITACCUOUKALIUA TTOJIMMEPOB

OcHOBHbIE MPUHLUIIBI (TUIBI) KIacCU(PUKAIIMH TOJIUMEPOB: 110 MPOUCX0XKICHUIO,



XMMHYECKOMY COCTaBy, CTPOCHUIO OCHOBHOMH LI€NH, CIIOCO0Y MOTyYeHHs (CHHTETHUECKUX) U
IIPUPOJIE AaTOMOB OCHOBHOM 1ienu. IIpuponHeie n cuHTeTHYECKHE OaUMEpPBl. OpraHuyecKue,
3JIEMEHTOOPTaHUYECKUE U HEOPTaHUYECKHE ITOIMMEPBL. JINHENHbIE, Pa3BETBICHHBIE, JICCTHUYHBIE
U CLIUTHIE ITouMepsl. 'oMononanmMeps! 1 cononnMepsl. Knaccugukaius conoauMepoB 1o
BHYTPUMOJIEKYJISIPHOMY PAaclpeAeIeHUI0 MOHOMEPHBIX 3BEHBEB: CTATUCTUYECKUE, YEPELYIOIINECS,
0JI0K-COMOIMMEPBI, IPUBUTHIE COMOJIUMEPHL. I OMOLIEHbIE U T'€TePOLIETTHbIE IOTUMEPBHI.

Tema 3. XUMHWUYECKOE CTPOEHUE 1 ®PUSNYECKAS CTPYKTYPA

CrtpykTypa 1 OCHOBHBIE (pU3HUECKHE CBOIMCTBA MOJIMMEPHBIX Tell. BHyTpuMoeKysipHoe
BpallleHHE U THOKOCTh MaKpoMOJIeKyJibl. KosmuecTBeHHbIE XapaKTepUCTUKU THOKOCTH
MaKpOMOJIeKYJ (CPEIHEKBAIPATUYHOE PACCTOSIHUE MEKY KOHIIAMU LIETIH, PaANYC HHEPLUU
MaKpOMOJIEKYJIbl, CTATUCTUYECKUI CETMEHT, CTENIEHb CBEPHYTOCTH MaKpoMoJIeKyJibl). CBOOOIHO-
COWIEHEHHas 1IeNb KaK UIeaTM3UpOBaHHAs MOJEINIb THOKOW MaKpoMoJeKyibl. DyHKIU
pacripesiesieHUs] pacCTOSIHUM MEXy KOHIIaMU CBOOOHO-COWICHEHHOM LienH (IraycCoBbl KIIYOKH).
CBs13b TMOKOCTH (’KECTKOCTH) MAaKPOMOJIEKYJI C UX XUMHUECKUM CTPOCHHEM: (aKTOpPBI, BIUSAIOLINE
Ha F'MOKOCTh peanbHbIX Leneid. OCOOEHHOCTH MOJIEKYISIPHOIO CTPOEHUS MOJIUMEPOB U MIPUHLIUIIBI
YIIAKOBKU MaKpOMOJIEKYJI.

Tema 4. MOP®OJIOI'MA TTOJIMMEPOB

AMopdHbIe U KPUCTATUIMYECKUE TTOJIUMEpPBI. Y CIIOBUS, HEOOXOAUMBIE I KpUCTAIIN3AUU
nosuMepoB. TemnepaTypa KpucTauIM3alMK U TeMIlepaTypa IiasieHus. CTpyKTypa u
HAJMOJIEKYJIIpHAsl OpPraHU3alys KpUCTAIUIMYECKUX [TOJIMMEPOB. Paznmuuns U CX0ACTBO B
CTPYKTYPHOM OpraHM3aluu KPUCTAIUIMYECKUX U aMOP(HBIX MOJIMMEPOB. TepMOTpoIHbIe
KUIKOKPHUCTATUINYECKUE (Me30MOP(HBIE) MOJTMMEPHI.

Tema 5. ®A30BBIE IIEPEXO/IbI

da30BbI€ IEPEXO/Ibl, MEXaHU3M KPHUCTAJUIU3ALMU U TUIABJICHUS KPUCTAJUIOB. BiusiHue
CTPYKTYPHI M BHEIIHUX BO3/ICHCTBUI Ha (ha30BBIE TIEPEXOIBL.

Tema 6. DUSNYECKUE COCTOAHUA

Bricokoanmactuyeckoe coctosHue. TepMoagMHaMUKa U MOJIEKYJISIPHBIA MEXaHU3M
BBICOKOAJIACTUYECKON eopMaliuu. DHTPONHIHASI TPUPOAA BHICOKO3IaCcTUYHOCTU. CBsI3b Meny
PaBHOBECHOW yIIPYrou CWJION M yUIMHEHUEM. HyKHUI nipeien MOJIEKY I pHBIX Macce,
HEOOXOIUMBIX JJIsl IPOSIBICHUSI BBICOKO3JIACTUYHOCTHU. PenakcaliioHHbIe SABJIEHUS B IOJUMEPAX.
Mexanuueckue u AudeKTpuyeckue norepu. [IpuHumn reMneparypHo-BpeMEHHOMN CyNEpIIO3HUIINH.
CrexnoobpaszHoe coctosiHrue. OcCOOEHHOCTH MOJIMMEPHBIX CTEKOJ. BBIHYKI€HHAs 371aCTUYHOCTD U
M30TEPMBbI pacTsLKeHUs. MexaHu3M BhIHYKIEHHO-31acTudeckoi negopmanuu. [penen
BBIHYKJICHHOHM 2JIACTUYHOCTH. XPYIKOCTh TOIUMEPOB. Bazkorekydee coctostHue. Mexanusm
BA3KOTO TeueHusl. KpuBble TeueHus! MOJUMEPOB. 3aBUCHMOCTb TEMIIEPATYPhI BI3KOTO TEUEHUSI OT
MOJIEKYJIIPHON MacChl. AHOMAJIMU BSI3KOro TeueHus. POpMOBaHNE U3IEIHNN U3 ITOJIMMEPOB Ha
pEeXHUMeE BA3KOTO TEUSHHUSI.

Tema 7. KUHETUUYECKAA ITPUPOIA ITPOUHOCTHU

Du3NKO-MEXaHUUECKHE CBOMCTBA OJUMEpOB. JleopManmonnbie cBoiicTBa. HampsikeHue,
nedopmarus u ynpyrocts. O6o0menHas Gopma 3akona ['yka, namepeHne MoayJel ympyrocTy.
WneanpHoe MiaacTUUECKOE TEJO0, MPOLIECC Pa3BUTHSI IJIACTHUECKUX Aedopmannii. Bnusunue
TUIPOCTATUYECKOTO ABJICHUSI, TEMIIEPATYPhI U CKOPOCTH AeopMaly Ha IPees TEKYIeCTH.
MexaToMHOE B3aMMOJCICTBUE B TONIMMEPax. JIMHAMUKA U SHEPTE€THKA PACTSKEHUS OTAEIbHOU
MEXaTOMHOM CBSI3M M LIETTHOW MaKpOMOJIEKYJIbl. [[oHsATHE O TeopeTHYeCcKOW MPOYHOCTH
nosuMepoB. OCHOBHBIE TeopuH npouHocTu: OpoBana, I'puddurca, TepmodaykTyanoHHas,
penakcanronHas. JJonroseuynocts. Kunernueckas reopust pazpyuieHusi. OcoOeHHOCTH
pa3pylIeHHs TBEPBIX MOJIUMEPOB U 3JACTOMEPOB. MeXaHU3M IUIACTUYECKOI0 U XPYIIKOTO
paspymenus. OOpazoBaHue MUKpoTpentuH. Pacipoctpanenue tpemun. Ctatudeckas u
JUHAMHYECKasd yCTAIOCTh.

Tema 8. PACTBOPGLI, I'EJIN, XKUAKHUE KPUCTAJIJIbI

KoHueHTprpoBaHHbIE paCTBOPHI IOJIMMEPOB U refid. Acconuanus MaKpOMOJIEKYIT B
KOHIIEHTPUPOBAHHBIX PaCTBOPAX U CTPYKTypooOpazoBaHue. XKUIKOKPUCTALIMYECKOE COCTOSHUE
’KECTKOLIETIHBIX MOJIUMEPOB. JIMOTPOMHbIE KUAKOKPUCTAIINYECKUE CUCTEMBI U UX (Da30BbIe
nuarpaMMbl. OCOOEHHOCTH PEOJIOTHUECKUX U MEXaHUYECKHX CBOWCTB KOHIIEHTPUPOBAHHBIX
pacTBOpOB.



Tema 9. CTPYKTYPHAS OBYCJIOBJIEHHOCTH CBOMCTB ITOJIMMEPOB

[Tnactuduxarnus nomumepos. [IpaBuia 00BEMHBIX U MOJISIPHBIX JTOJICH.
[TonmumepaHaioruyHbie TPEBpPALICHUS] 1 BHYTPUMOJIEKYJIAPHBIEC peakuu. JlecTpyKuus moJIMMepOB.
Paznuunbpie MexaHu3Mbl gecTpykiuu. [IpuHiunel crabunuzanuu noauMepos. ClinBaHue
noJIMMepoB. MoauduimpoBaHue MOJMMEPHBIX MaTEPUAIOB MOCPEACTBOM XUMHYECKUX PEaKIIHI
MakpoMoJieKyJsl. CHHTE3 IPUBUTHIX U OJIOK-COIOIMMEPOB.

Bnusinue ctpoeHus Ha CBOMCTBA MOJIMMEPOB. BiinsiHue KOHIIEBBIX IPYIINT HAa CBOMCTBA
nojauMepoB. Biusinue 3amectuTenei.

Tema 10. COBPEMEHHLBIE METOIbl U3YUEHNA ITOJIMMEPOB

DKCIepUMEHTAIIbHBIE METO/IbI UCCIEOBAHMS CTPYKTYPbl MAKPOMOJIEKYJI B pacTBOpE
(BUCKO3UMETpHSI, CBETOPACCESHUE, CEAUMEHTAIINS, TBOMHOE JTydeTIPEIOMIICHHUE).

Crnexrpockonus noaumepoB: UK, KP, YO, PAMAH. Cnenuduka METO0B U 3a1a4H,
peniaeMble ¢ UX MPUMEHEHUEM.

D1yopecleHTHBIN aHaIu3 MOJUMEPOB.

DNEKTPOHHBIN U SIEPHBIN MapaMarHUTHBIN pe3oHaHCchl. CyIIHOCTh METOOB, annaparypa,
obsactu mpuMeHeHuss. MeTo1 ciuHOBOM MeTKH. SIMP BBICOKOTO M HU3KOTO pa3pelIeHuUs.

Tennodusnueckue meroasl. mnaromerpus. JuddepeHinaabHblii TEPMUUSCKUN aHAIIN3.
Kanopumerpudeckue MeTOIbI.

Macc-cnekrpockomnusi. CyIIHOCTh METOJIa, anmnaparypa, 001acTu MIPUMEHEHHUS.
BpewmsiniponieTHas Macc-ClieKTpOMETPH .

PentreHocTpykTypHbIil aHanu3 noauMepoB. M3ydueHne pa3MepoB U OpUEHTALIUU
YIOPSA0OYCHHBIX 00JIACTEH KPUCTAJUIMYECKUX IMOJIMMEPOB. bobinne neproas! B HoJuMeEpax.
Crennduka ucciae1oBaHUs CMECEH MOJIMMEPOB.

Ontryeckast ¥ 3JEKTPOHHAST MUKPOCKOIIHS.

OU3UKO-MEXAHUYECKUE METO/IbL. TEPMOMEXAHUYECKHIT METO/.

Tema 11. BBICOKHME TEXHOJIOI'MU

Hanoxommno3utel. HanonHuTENM ¢ HAHOMETPOBBIM Pa3MEPOBBIM Pa3MEPOM YaCTHII.
CtpyKTypa 1 CBOKMCTBa HAHOKOMIO3UTOB. HaHOKOMMO3UTHI ¢ HOBBIMU ONITHYECKUMH,
AJIIEKTPOHHBIMU, MAarHUTHBIMH, SJIEKTPUYECKUMH U IPYTUMU QYHKIHMSIMU C TPUMEHEHUEM
YIJIEPOJIHBIX HAHOTPYOOK, (DyIIepeHOB, METAIIOB U OKCHUIOB METAJUIOB. | €11b-TeXHOJIOTHS.
TexHuKa Mmosy4eHus: BBICOKOYITOPSITIOYEHHBIX IIIIEHOK JIeHrMropa-biokeTT.
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