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|. AHHOTAIIMA

1. Hean 1 3axa4u JUCHUIIIMHBI

L{enbto OCBOSHUS AUCLIMILIMHBI SBJIIETCS: 3HAKOMCTBO CTYJEHTOB C ITOCIIETHUMU
JOCTHUKEHUSIMH B 00J1aCTH HAYKH O MOJMMEpaxX U TEMU BaXKHEUIIMMU NTPoOIeMaMH,
KOTOpBIE €IIe MPENCTOUT PELINTh, PACCMOTPEHUE COBPEMEHHBIX MPOOJIEM TEOPUU
MOJIUMEPOB, OOCY)KJIEHHE BaXXHEHIIMX TEHACHUMH B OOJACTH CHUHTE3a U
NPUMEHEHHUs TOJUMEpOB U OuomnonuMepoB. [Ipu sTtom ocoboe BHUMaHHE OyAeT
yIIEJICHO PACCMOTPEHHUIO TMOCIEAHUX IOCTHKEHMM B 00JAacTU CO3JaHHSI HOBBIX
HOJIMMEPHBIX MAaTEPUAIIOB U TEXHOJIOTHI.

3amauaMu OCBOSHUSI AUCHUIUIMHBI (MJIM MOIYJIS) SIBJSFOTCS: (DyHIaMEeHTaIbHas
HayYHas  JAWCHUIUIMHA  "BBICOKOMOJICKYJISIpHBIE  COCAMHCHHSA'"',  KOTOpas
3aKJTFOYAETCS B TOM, YTO TOJIMMEPHOE COCTOSIHHE - 0co0ast popMa CyIecTBOBAHUS
BCIIIECTB, KOTOpasi B OCHOBHBIX (HU3UYECKUX U XHUMHYECKUX TPOSBICHUIX
KaueCTBCHHO OTJIMYACTCS OT HU3KOMOJICKYJSIPHBIX BemiecTB. [loaToMy riaBHOE
BHUMaHHE B JAHHOM Kypce YACISAETCS paCCMOTPEHHIO MOCISTHUX JOCTHKCHUN B
00JIacTH CO3/IaHMS M MU3YYCHHUS HOBBIX IMOJUMEPHBIX MATEPHAIOB C YHUKAIbHBIMHU
cBoiicTBamMu. boispmme pa3Mepbl W LEMHOE CTPOCHHE  MaKpOMOJICKYII
o0yCaBIMBAIOT TOSABJICHUE Psfa BaXXHBIX CHEIU(DUUECKUX CBOMCTB, KOTOPHIC
OTIPECISIIOT MPAKTUYECKYI0 IIEHHOCTh MOJIMMEPOB KaK MaTEepHaIOB, a TAaKKe WX
OHMOJIOTMYECKOE 3HAUCHHUE.

[Tporpamma xypca BkitodaeT 11 OCHOBHBIX pa3/ielioB:

1. BBenenue

2. Briaroruecss ydeHbIC-TIOJUMEPITMKM M WX BKJIAJ B HAyKy O
oJIMMepax

3. [TouMepHBIE pacTBOPHI, PacIIaBbl U T'eIIH

4, [TpoGaembl yIpoYHEHHS TTOJIMMEPHBIX MaTepHAIOB. | €1b-TeXHOIOTHS

5. CynpamoseKyspHast XUMHES, CYITPaMOJICKYJ IS PHBIC TTOJTMMEPHI U TN

6. [TonmmmepHBIE )KUIKUE KPUCTAILIBI

7. [TonmumepHbIE KOMITO3UTHI M1 HAHOTEXHOJIOTHS. AJUTOTPOITHBIE (POPMBI
yriepoaa

8. [ToruMepHbIe BOJIOKHA U HETKaHbIC MaTEPUAIIBI

9. [TonumepHbIE CBETOBOIBI

10. Jlenagpumepsl, runieppa3BeTBICHHBIC TIOTUMEPHI U MOJTMMEPHBIC IIETKH
11. Tlonmumepsl 1 OMONOJIUMEPHI B MEIUIIMHE

B xoxe oOydeHuss mpoBOASTCSA CHEAYIOUIME BHUJBI ayJAUTOPHBIX 3aHITHUU:
JICKIIMHA, CEMUHAPCKUE 3aHATHS, KOHCYJbTAIIMH, KOHTPOJbHBIE PabOTHI, 3a4eT H
9K3aMEeH. YCBOCHHE TEOPETUYECKUX 3HAHUM TpeOyeT TMOCEHICHUS JICKIUH,
CEPhE3HON CaMOCTOSATEIBLHOM palboThl € y4YeOHWKOM, W TPOBEPSETCS Ha
KOHTPOJIbHBIX Pa00Tax Mo U3y4yaeMbIM TEMaM.



OTnenbHBIE TEMBI TEOPETHUECKOTO Kypca MpopadaThIBalOTCS CTYACHTaMU
CaMOCTOSITEIbBHO B COOTBETCTBUM C IUIAHOM CaMOCTOSITEIbHOM padOThl U
KOHKPETHBIMU  3aJaHUAMU WUHVMBUAYaJIbHBIX

ImpernoaaBaTelid C YU€TOM

O0COOCHHOCTEH CTY/ICHTOB.

2. Mecto mucuuiuinibl B cTpykrype OOII

JlucuuniauHa BXOAUT B DJEKTUBHBIE TUCIUIUIMHBI 4 00s3aTENbHON 4YacTU
broxka 1. «IuCHUIUIMHBDY Y4EOHOTO IJIaHa.

VYyeOHast aucturuimHa « HoBble TEXHOJIOTHUHN B TIOJIMMEPaxX» COJIEpKaTeIbHO OHA
3aKJIa/IbIBA€T OCHOBBI 3HAHUH JJ1s1 OCBOCHUS TUCIUILIIMH 0a30BOM YacTH («AKTyalbHbIE
3a71a4u COBPEMEHHON XuMum», «HHanoxumus»).

3. O0beM aucHUIIMHLBI 4 3a4eTHBIX equHnll, 144 akaTeMHYecKUX Jaca,

B TOM YHCJI€e:

KOHTAKTHASl ayJIMTOpPHAas padora: JeKiuu - 15 yacos, 1abopatopHbie paOoThI -
45 yacoB, B T. 4. JaOOpaToOpHasi MPaKTHIeCcKas MOJIr0TOBKA — 45 4acos;

camMocTosiTe/IbHAsA padoTa: 57, KOHTPOJIb - 27.

4. IlnanupyemMble pe3yJabTaTbl 00y4YeHHs MO JAUCHUILIMHE, COOTHECEHHbIE C
IVIAHUPYEMBIMH Pe3yJIbTATAMM OCBOEHHUsI 00Pa30BaTeIbHOM MPOrPpaMMBbl

IInannpyemble pe3yabTaThl ILnanupyemMble pe3yabTaThbl 00y4eHHus 10

O0CBOCHUsI 00pa30BaTeILHOU JTUCIUTIIHHE

nporpammsl (popmupyemsie

KOMIIETEHIIHH)
OIIK-1 OIIK-1.1. HWcnonp3yer CyHIECTBYIOIIHE H
Crnoco0OeH BBINOIHATS pa3pabaTbIBacT HOBbIE METOIUKH TIOJTyUCHUS
KOMITJIEKCHBIE

M XapaKTepu3alluu BEIIECTB U MaTepPHAIOB
JUTd pelieHus 3a7ad B M30paHHON 00acTH
XUMHUH WA CMEKHBIX HAYK;

OIIK-1.2. Hcnons3yer COBPEMEHHOE

AKCIIEPUMEHTAIBHBIE U PACUETHO-
TEOPETUUECKUE UCCIICIOBAHHUS B
n30paHHON 00JIACTH XUMHUH WU
CMEXHBIX HayK C

MCIIOJIb30BaHNEM COBPEMEHHBIX
pruOOPOB, MPOTPAMMHOTO
obecrnieueHus U 0a3 TaHHBIX
npo¢eCCUOHATTLHOTO HA3HAUCHUS

o0opyioBaHuE, MPOrpaMMHOE OOeCIieueHUE
u npodeccuoHanbHble 0a3bl JAHHBIX IS
pemieHuss 3amad B M30paHHOM o00JacTH
XUMHUH WA CMEKHBIX HayK.

OIIK-2

CriocobeH aHamM3upoBaTh,
UHTEPIPETUPOBATH U 00001IaTh
PE3yIBTaThl SKCIIEPUMEHTAITEHBIX
U PaCYETHO-TEOPETHUUECKUX padoT

OIIK-2.1. IIpoBOAUT KPUTHUYECKUN aHAIIU3
pe3yJIbTaTOB COOCTBEHHBIX
HKCIIEPUMEHTAIbHBIX u pacyeTHO-
TEOpEeTUYECKUX paboT B M30paHHOI o0nacTu
XUMHUH WIA CMEKHBIX HayK;




B M30paHHOM 00JaCTH XUMHH WA
CMEXXHBIX HayK

OIIK-2.2. ®opMynHpyeT 3akKiIOUEHUsS U
BBIBOABI 1O  pe3yibTaTamM  aHajau3a
JUTEPATYPHBIX  JaHHBIX,  COOCTBEHHBIX
HKCIIEPUMEHTAIbHBIX u pacyeTHO-
TEOPETUUYECKUX padOT B M30paHHON 001aCTH
XUMHUH WIH CMEKHBIX HayK.

OIIK-4

CnocoOeH roTOBUTH ITyOJIMKALUH,
y4acTBOBAaTh B
po(hecCHOHANBHBIX AUCKYCCHUSX,
HpPEACTaBIATh PE3yIbTAThI
npodeccruoHaIbHON
JeSITEIbHOCTH B BUJIC HAYYHBIX U
HAYYHO-TIOMYJISIPHBIX JTOKJIAJI0B

OIIK-4.2 [IpencraBisieT pe3yJibTaThl CBOCH
paboThI B yCTHOHM (hopMe Ha PyCCKOM U
AHTJIMACKOM SI3BIKE.

5. ®opMa NPOMeKYTOYHOI ATTeCTAIIMU U CeMeCTP MPOXO0KIeHUsI:

AK3aMEH BO 2-M CEMECTpE.

6. SI3bIK NpenoxaBaHusl PYCCKUil.

I1. Conep:xkanue quCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jiejiam) ¢
YKa3aHHeM OTBEeICHHOI0 HA HUX KOJINYeCTBA AKAIeMHUYeCKUX YaCOB 1 BU/I0B

Y4eOHBbIX 3aHATHI

YuyeOunas nporpamma | Bcero

KonTaktHas padora (dac.) CamocrosT

pas3aciioB U TCEM

— HAaUMEHOBaHHE (uac.) Jlexuuu eJbHas

v

Kontpoinb
CaMOCTOSITENTLHOM
paboThI

pabora, B

Kontposs
(vac.)

[IpakTrueckue
3aHsaTHs/

(op}
[EEN

1. Bseneuue

o
o
o

2. Brrmarommecs 6 1
yueHble-
MOJUMEPIIUKA U
WX BKJIAJ B HAYKy
0 MoJIuMepax

3. TlonumepHsie 12 2
pacTBOpHI,
pacIuIaBbl U Teu

10 1 6

4. TIpobGrembl 12 1
YIIPOYHEHHS
HOJIMMEPHBIX
MaTepHaoB.
['enb-TeXHOJIOTUS

5. Cympamonexymsp | 12 1
Hasl XHMHUS,
CYIpPaMOJIEKyJIIsIp
HbIE TIOJMMEPHI U
reian

TOM 4HUCJIC




6. IlomumepHbie 16
JKUIIKHE
KPHUCTaJLTBI

7. TlomumepHbie 14
KOMITO3UTHI u
HAHOTEXHOJIOTHH.
AmoTponHsie

dbopmbl yriaeposa

8. TlomumepHble 15
BOJIOKHA "
HETKaHbIe
MaTepualIbl

9. Henapumepsl, 16
THIIEPPa3BETB-
JICHHBIE
HOJMMEPBI "
MOJIMMEpHBIE
IIETKH

10. INonumepHbIe 21
CBETOBOJIBI

11. [Honumepst u|la
OuomnosuMepsl B
MeIUITIHE

NTOI'O 144

15 45

10 47

I11. O6pa3oBare/ibHbIE TEXHOJIOTHA

YyeOHast mporpamma —
HaNMEHOBAHHE PA3JICIIOB U
TeM (6 cmpocom
coomeemcmau ¢ pazoeiom
Il PIT]])

Bun zanarus

O6p330BaTeJ'IBHLIC TCXHOJIOTMHU

1. Bsenenune JIEKLHS ® TpaJUIMOHHbIE (HPOHTATIBHAS
JeKus),
e HH(OpPMAIOHHBIE
(moka3 mpe3eHTarHii)
® TEXHOJOI'Hs MOIYJIBHOI'O U
0JI0YHO-MOJIYJIBHOTO 00YUYEHHUs
2. Bplparommecss  ydeHble- JICKIU ® TpaJUIMOHHbIE ((PpOHTATIBHAS

MOJIMMEPIIUKH U UX BKJIaJ
B HayKy O IOJuMepax

IpOBEpKa JTOMAIIHUX
3aJaHui

JeKus),
. nH(pOpMalLMOHHbIE (TT0Ka3
pe3eHTaIIN)
o TEXHOJIOTHSI MOJYJIbHOTO U

0JI0YHO-MOYIBHOTO 00Y4EHUs

3. TlomumepHble pacTBOPHI,
pacIuiaBbl U Tefin

JICKITHS
peleHue 3a1ad u
YIpaXXHEHUI
MpOBEpKa TOMAIIHUX
3aJaHui

e TpaJULIMOHHBIE (PpOHTAIbHAS
JeKIUS, pelIeHne YIpaKHeHH),

e HH(OpPMAIOHHBIE

(moka3 mpe3eHTaruii)

® TEXHOJIOTHS UCCIEA0BATEIbCKOU
NeSTeNIbHOCTH ((hU3NUecKuil u
XUMHUYECKHUN IKCIIEPUMEHT)

® TEXHOJIOTUS MOIYJIBHOIO U
0JI0YHO-MOYJIBHOTO 00y4eHUs




[Tpobnembl  ynpouyHeHus JEeKIUs TpaJUIMOHHbIE ((HpOHTATIBHAS
MOJIMMEPHBIX peleHNE 3a1a9 U JIEKLIMSL, pEICHUE YIPaKHEHUN),
MaTCpHUaJIoB. Lenb- YIPaXHEHHU I nH(OpPMAIIMOHHBIE
TEXHOJIOTHS IPOBEPKa JOMAITHUX (TIoKa3 Mpe3eHTAaIHiA )
3aJaHui TEXHOJIOTHUS YICCIIENOBATEILCKON
JesITeNbHOCTH ((PU3UIECKUH U
XUMHYECKHUN SKCIIEPUMEHT)
TEXHOJIOTHSI MOAYIHHOTO U
0JI09HO-MOJTYJIBHOTO 00YYEHUs
CynpamoJiekysipHas JeKIus TpanuiuoHHbie (ppoHTATBEHAS
XuMu, pelienue 3aaa4 u JEKIUS, pelIeHUEe YIIPaKHEHHUIA),
CynpaMOJICKYIAPHbIC YIPa)KHEHUN uH(GOpPMaIMOHHbBIE

MMOJIMMEPHI U I'CIIN

MIPOBEPKA JOMAIITHUX
3aJaHui

(TIoKa3 Mpe3eHTAaIH )
TEXHOJIOTHUS HCCIIEIOBATEIbCKON
JesITeNbHOCTH ((PU3UIECKUN U
XUMHYECKHH SKCIICPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0J1I09HO-MOJTYJIBHOTO 00YYEHHUs

[TonmmmepHbie
KPHUCTaJIbI

JKUIKHAE

JeKIus
pelieHue 3a1a4d u
YOpaKHEHU I
IIPOBEPKA JOMAIIHUX
3aJlaHuN

TpaauLUUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNne YIPaXHEHUH ),
UH(POPMAaLIMOHHBIE

(TIoKa3 mpe3eHTaIuii)
TEXHOJIOTHS UCCIIEA0BATEIbCKOM
JesITeNbHOCTH ((PU3UIECKUN U
XUMHUYECKHH SKCIIEPUMEHT)
TEXHOJIOTUS] MOAYJIBHOTO U
0JI0YHO-MOJYJIBHOIO 00Y4YEHHUS

HOJII/IMepHLIe KOMIIO3UTBI

u HAaHOTEXHOJIOTUH.
AmoTponHbie bopMbI
yriaepoaa

JeKIUs
pelieHue 3a1a4d u
YOpaKHEHU I
IIPOBEpPKa JOMAIIHUX
3aJaHui

TpaauLUUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHne YIPaXXHEeHU),
UH(POPMAaLIMOHHBIE

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTHUS HCCIIEIOBATENbCKON
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0J1I0YHO-MOJIYJIBHOTO 00Y4YEHUs

HOJ'II/IMepHLIC BOJIOKHa H
HETKAaHbIC MaTCPpUaJIbl

JEKIHS
peuieHue 3a1a4 u
YIPa)KHEHUN
IIPOBEPKA JOMALIHUX
3aJaHui

TpaauLUOHHbIE ((PpOHTATBHAS
JEKIMsL, PeLIeHNe YIPaXHEHUH ),
UH(POPMAaLIMOHHBIE

(TIoka3 mpe3eHTaImii)
TEXHOJIOTHUS HCCIIEIOBATENbCKON
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0J10YHO-MOJTYJIBHOTO 00Y4YEHHUs

Jennpumepsl,
TUIIEppa3BETBICHHbBIE
MOJIUMEPHI U MOJIMMEpPHBIE
LIETKU

JEKLNS
pelieHue 3a1a4 u
YIIPa)KHEHUN
IIPOBEPKA JOMAIIHUX
3aJaHui

TpaauiuoHHble (ppoHTaTBHAS
JICKITUS, pEeIICHHE YIIPAKHEHHIA),
nH(OpPMAaIIMOHHBIE

(TIoKa3 mpe3eHTaIHi)
TEXHOJIOTHUS HCCIIEIOBATENbCKON
NeSTeNbHOCTH ((hU3MUecKuii 1
XUMHYECKUH SKCIIEPUMEHT)
TEXHOJIOTUA MOAYJIIBHOTO U
OJI0YHO-MOJYJIHHOTO 00YUYEeHHUS




10. ITomuMepHBIE CBETOBOJIBI | ® JEKIIMS

e pelIeHue 3a1a4d U
YIIPa)KHEHUN

® IIPOBEpKa JOMAIIHUX
3aJaHui

TpaJUIMOHHbIE ((HpOHTATIBHAS

JEKIUS, pELIEHUE YIIPAXKHEHUH),

e uHpOpPMALMOHHbIE

(TIoKa3 mpe3eHTaIHi)

TEXHOJIOTHUA HCCJIC,HOBaTeHBCKOﬁ

JesITeNbHOCTH ((PU3UIECKUH U

XUMHYECKHUN SKCIIEPUMEHT)

® TCXHOJIOIug MOAYJIIBHOTO U

0JI09HO-MOJTYJIBHOTO 00YYEHUs

11. TTommumepsr
OuornonuMepsl
MEIUIIHE

U | e JEKIHUI

B | e pemeHue 3a1a4 U
YIPa)KHEHUN

® [POBEPKA JOMAILIHUX
3aJaHui

JICKIIHS),

e uH(OpPMAIOHHBIE

(TIoKa3 Mpe3eHTAaIH )

® TCXHOJOIug MOAYJIBHOTO U

TpaauIMOHHbIE ((hPpOHTANTBEHAS

0J109HO-MOJIYJIBHOTO 00YUYEHUs

IV. Onenounsle  Matepuajibl IS
NMPOMEKYTOUYHOM aTTecTAlNu

NpoBeleHUs]  TeKyllei

Texyuui KOHTPOJIb YCIIEBAEMOCTH

u

PACCYET BAJIVIOB
O JMCUUIIIIMHE «HOBBIE TEXHOJIOI'MU B TIOJIUMEPAX»
1 Mmopyab

No }:121{1?;:;; Buj pa6orsl / cnocod R —

1 |OIIK-1.1 TecTh - 6 6 0asuIoB (TECT COAEPIKUT
OIlK-1.2 10 Bompocos, 0.1 6ami 3a 1
OIIK-4.2 IPaBUJIbHBIA OTBET)

2 KomnokBuym Nel 15 6amioB (KOJJIOKBUYM

BKJIFOYAET 0OCYKICHHE
OTBETOB 3a TeCT — /.5
6amos, pemenue 10 3amau
— 7.5 6annos
3 BrinonHeHue noMaiixei 4
paboThI
4 ITocemnaeMocTh 1
3 Pabora Ha 3aHsaTUM 4
HTtoro: 30
2 MoayJib
No
PesyabTar Bup padotsl / cniocod
(MHAMKATOP) Kpurepun onenuBanuns

1 |OIIK-1.1 TecTsl - 5 6 0amioB (TECT COAEPIKUT
OIlK-1.2 10 Bomipocos, 0.15 6amios
OI1K-4.2 3a 1 mpaBUIBHBINA OTBET)




2 KomnokBuym No2 15 6ammoB (KOJUTOKBUYM
BKJIIOUYAET 0OCYXKJICHHE
OTBETOB 3a TeCT — /.5
6amos, pemenue 10 3amau
— 7.5 6amios
3 BrinmonHenue noMaiinei paboThl 4
4 ITocemaeMocTh 1
9) Pabota Ha 3aHaTHH 4
HTroro: 30
6 JK3aMeH 40 (10 3aganuii B Oujiere
no 4 6ayJ1a)
Hroro 3a cemecTp 100 6ans10B
Texkyumii KOHTPOJIb YCIIEBAEMOCTH
1 moayan
Tect Nel. Tema: «BBenenue»
Ilpumep
1. IIpeaMer u 3axa4yu kypca HoBble TEXHOJI0THMH B MOJIUMEPAX.
2. Korma m Kro BhoepBble BBeJl IOHSAATHE «BBICOKOMOJIEKYJISIPHbIE
coequHeHus)?
3. Kak ucnosib30Bajinch moJimMepsbl 10 CO31aHUSI HAYKHU 0 moJiuMepax?
4, Yro Takoe MaKpOMOJIeKYyJIa?

Otser 1: Monekyna nonumepa,

OtBet 2: Hu3koMoJIeKyJISIpHbIE COSTUHEHHUS], U3 KOTOPBIX 00pa3yoTCs MOJIUMEPHI,
OtBer 3: BBICOKOMOJIEKYJISIPHBIE BEIIECTBA, COCTOSIIIME M3 OOJBIIMX MOJEKYI
LEMTHOTO CTPOCHHUS.

5. YKaxuTe CTPYKTYPHOE 3B€HO MAKPOMOJIEKYJIbI:

...-CHz-CH=CH-CH2-CH2-CH=CH-CHz-CHz-CH=CH-CH2-...
Otser 1: -CH,-CH=CH-,
Otset 2: -CH=CH-CH;-CH,-,
Otset 3: =CH-CH,-CH,-CH=,
OtBet 4: -CH,-CH=CH-CH>-.

6. Korga, k1o M Kkakue mnoJuMepbl ObLJIM BIEepBble CHHTE3MPOBAHbI
YyeJI0BeKoM?

Tect Ne2. Tema: «Briaromyecs ydeHble-NOIMMEPIIMKH M UX BKJIAJ B HAYKY O HOJAMEPax)
Ilpumep
1. OcCHOBHbBIE HCTOPUYECKHE ITAINBI CTAHOBJICHUSI HAYKH O NMOJIUMepax.


http://www.chemistry.ssu.samara.ru/chem6/hm27.htm#2#2
http://www.chemistry.ssu.samara.ru/chem6/hm27.htm#2#2
http://www.chemistry.ssu.samara.ru/chem6/hm27.htm#2#2
http://www.chemistry.ssu.samara.ru/chem6/hm27.htm#2#2

2. HasoBure 3apy0e:xxHble M 0Te4eCTBEHHbIC HayYHbIe HIKOJIbI B 00J1aCTH
noJiMMepHbIX HayK. Poab B.A. Kapruia B craHOBJIEHHM TOJIMMEPHON HAYKH B
CCCP.

3. Jlaypetrsl HoOesieBcKo# peMun 1o nmoJimMepam.

Tect Ne3. Tema: «IlonumepHble pacTBOPBI, PACILUIABBI U TEJINY
Ilpumep
1. Yto Takoe NoJMMepHbIi rejb?
OtBeT |: KOJUTOUIHBIA PacTBOD,
OtBeT 2! ABYXKOMIIOHEHTHAsl CHCTEMA, COCTOAIIAs W3 TOJHUMEPHOW CETKH,

IIOTPY’KEHHOM B HU3KOMOJIEKYJIIPHBIN PACTBOPUTEID,

Ortser 3: B3aUMOIIPOHHUKAOIIUEC CCTKHU.

2. Oco0eHHOCTH MOJIEKYJSIPHOTO CTPOCHUS IMOJMMEPOB B PA3JIHYHBIX
(pazoBo-arperaTHbIX COCTOSTHUSAX.
3. Hcnonb30BaHue MOJTUMEPHBIX IeJIeH.

Tect Ned. Tema: «IIpoGieMbl yIpodHEHHS TOIUMEPHBIX MaTepHanoB. [ elb-TeXHOIOT 1S
Ilpumep
OcHoBHBIE C1IOCO0OBI YIIPOYHEHUS MOJIUMEPOB
B yem CyTh KHHETH4eCKO TEOPUH MPOYHOCTH MOJUMEPOB?
IIporuo3 10/roBe4YHOCTH MOJUMEPHBIX MATEPHAJIOB U KOHCTPYKLMM.

KTo BriepBbIe pa3padoTa MeTo/1 reJib-TeXHOJOTHH U ¢ KAKOH 1eabio?
OcHoBHBIE CTalul B METOA€ IMOJYYCHHSI BBICOKONIPOYHBLIX BOJOKOH ¢ IOMOIIBLIO
reJb-TEXHOJIOI'nu.

ok wdE

Tect Ne5. Tema: «CynpamonekyaspHas XUMUs, CYTIPaMOJIEKYIIAPHBIE IOIMMEPBI U TEIIN)

Ilpumep
1. K.-M. JIeHH — OCHOBONOJIOKHMK CYIPAMOJICKYJIsAPHON xuMuu. B yem
CYTh CyNIPAMOJICHKYJISIPHOI Xumuu?
2. Yro Ha3bIBAECTCH CYNPAMOJIEKYJIAPHBIM OJIUMEPOM ?

Otser 1: ITomuMep ¢ BRICOKMMH MEXaHUUYECKUMH CBOMCTBAMH,

Otser 2: Tlomumep, cocrosiye W3 OOJBITUX MOJICKYJ IEMHOTO CTPOCHHUS, HO
MOHOMEPHBIE 3BEHbSI B KOTOPOM CBsI3aHbl CJA0BIMM  HEKOBAJCHTHBIMU
B3aMMOJICCTBUSIMU.

3. Knaccudpuxkauusa cynpamoJieKyJsipHbIX MNOJUMEpOB U  cdepbl HX
HCII0JIb30BAaHMS.
4, CynpamoJiekyJIsipHbI€ I'eJId U UX OTJIM4YHE OT MOJIUMMEPHbIX reJiei.

Tect Ne6. Tema: «IlonmumepHbI€ KUJKUE KPUCTAILITBI
Ilpumep

1. Ha3oBuTe 0CHOBHBIE THIIbI KNJIKHUX KPUCTAJLJIOB:
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OTtBeT 1: HeMaTUKHU, CMEKTUKHU U XOJIECTEPUKHU.

OTtBeT 2: NeHIpuMephbl, NOJIUMEPHbIE IETKH.

2. Oobaactu ucnoab3oBanus mojauMepHsnix KK.

3. Yupounenue noauapamuao yepes KK cocrosinue.

KosnokBuym Nel. Tema: «[lonumepsl B reiab-TEXHOJIOTUU U CYTIPAMOJIEKYJIIPHON
XUMUN»
Ilpumep

3anaua 1. UTo Takoe reiap-texHonorua? OCHOBHBIE TEXHOJIOTMYECKUE CTAIUNA
MOJIyYE€HUS CBEPXBBICOKOITPOYHBIX BOJIOKOH METOJOM T€JIb-TEXHOJIOTUU.

3agaua 2. KTo BriepBbie pa3zpaboTan METO/ refib-TEXHOJOTUHU U C KaKOW LEbI0?
3agaua 3. UTO HA3BIBAETCA CYNPAMOJIEKYISIPHBIM MOJIUMEPOM?

Ortser 1: HOJ'II/IMCp C BLICOKMMH MCXaHHYCCKHUMHU CBOI?ICTB&MPI,

OtBeT 2: HOJII/IMep, COCTOAIIHUC U3 OOIBIIINX MOJICKYJI HOCIIHOI'O CTPOCHHUA, HO
MOHOMCPHBIC 3BCHbA B KOTOPOM  CBA3AdHBI c1a0BIMH  HEKOBaJICHTHBIMH
BSaHMOHCﬁCTBHHMH.

3agaua 4. Knaccudukanuu cynpamoJeKyIsIpHBIX IOJIMMEPOB, UX XUMHUYECKOE
CTpOCHHUE.

3apaua 5. UTO TaKO€ TUKCOTPOIHBIA CYITPAMOJIEKYIISAPHBIN TEb?

2 MoayJb
Tect Nel. Tema: «IlonuMepHble KOMIIO3UTHI 1 HAHOTEXHOIOTHH. AJUIOTPOIHBIE (POPMBI
yriiepoga»
Ilpumep
1. Kunaccudgukanusi noJiMmMepHbIX KOMIIO3UTOB M 00J1aCTH NPUMEHEHMUSI.
2. YT0 TaK0oe HAHOKOMIIO3UTHI M MOJIEKYJISIPHbIe KOMIIO3UTHI?
3. Yro Takoe HaHOTexHOJI0THMM? UX pa3BuTHe.
4, Kaxkwue 3Haere ajutoTponHbie popmbl yriepoaa?
5. Yem o0ycii0BJIeH HHTEpec K QyJuiepeHam, rpadpeHamMm U yriaepoaHbIM
HAHOTpPYOKam?
Tect Ne2. Tema: «IlonuMepHble BOJOKHA U HETKAHbIE MATEPUATIBI
Ilpumep
1. CuHTeTH4YeCKNe, HCKYCCTBEHHbIE U IPUPOAHbIE BOJIOKHA.

2. BosiokHa oco0oro HazHaueHus  (yrjiepoaHble, apamMHIHbIE,
Omopa3ziaraemsle u ap.).

Buabl HeTKaHBIX MATEPHAJIOB M 00J1aCTH UCIOJIb30BAHMS.

Yem 00yci10BJIEH MOBBIILIEHHBII HHTEPEC K HETKAHBIM MaTepuajiam?

B~ w
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Tect Ne3. Tema: «Jlenapumepsl, runeppasBeTBICHHBIE TIOITUMEPHI H IOJIUMEPHBIE

LIETKH
Ilpumep
1. JleHapuMepbl, MOJTUMEpPHbIe eTKH. B yeM cxoacTBO U pazinuyue?
2. I'me HCHONB3YIOTCH [IeHIApUMEPBI, TUIEPPA3BETBJICHHbIE MOJIHMEPbI H
MmMoJIMMEPHBIC IIIeTKI/I?
Tect Ned. Tema: «IlonrumepHbIe CBETOBOABD
Iipumep

1. I[lpuHmun paéoTsl MOJMMEPHOI0 CBETOBOA:

Otser |: cBET BOOJB siApa CBETOBOJA PACHPOCTPAHSAETCS 34 CUET MOJIHOTO
BHYTPEHHETO OTpa)XCHHS,
OTBeT 2: CBET pacipOCTPaHSIETCs BAOIb OTPAKAOIIEH 000JIOUKH CBETOBOJA

2. le/I‘II/IHbI CBETONOTEPL B IIOJMMEPHOM CBETOBOAC M METOAbI HX
CHHUKCHUA.

3. ObaacTu UCNOJH30BaAHUSA MOJUMEPHBIX CBETOBO/I0B.

Tect Ne5. Tema: «Ilonumeps! n GHONIOIUMEPHI B MEUIIUHEY
Ilpumep

O0s1acTH HCIIOJIB30BAHUS CHHTETHYECKHUX MOJMMEPOB B MEAUIIHHE.
Buonosmmepsl ¥ UX PoJib B OKpY:KamoLIeil cpexe.

Kakue npupoanbie nojmmMepsl 1 OMONMOJIUMeEPBI 3HaeTe?
Buopasinaraemblie mosimMepbl U «3e1eHast XUMHUSD).

W N e

KonnokBuym Ne2. Tema: «[lonmuMepsl B HAHOTEXHOJIOTHH, BOJIOKOHHON ONTHKE U
«3EeIEHON XUMUAN»»

Ilpumep
3agava 1. Knnaccugukanus noiuMepHbIXx KOMIO3UTOB U 00J1aCTH pUMEHeHus1. YTo
TaKO€  HAHOKOMIIO3UTBI M  MOJIEKYJSIpHbIE  KOMIO3uThl?  YTO  Takoe
HaHOTeXHoJoruu? 1x pazButHe.

3agaua 2. UTO Takoe BOJIOKOHHAasi ONTHUKA M MOJUMEpHbIM cBeroBon? Ilytu
MOBBIMICHUS TPO3PAYHOCTH TMOJMMEPHBIX CBETOBOAOB. O0JIaCTU MCIOJIB30BaHUS
MOJIUMEPHBIX CBETOBOJIOB.

Bamaua 3. Uto Ttakoe «3eneHas xumusA? Kakue npupoIHBIE TNOJUMEpPHI U
ouomnonumepsl 3HaeTe? buopasnaraeMple MOIMMEPHI U JJIsl YEro OHU HYKHbI? [ e
UCITOJIb3YIOTCSl TOJIUMEPHI B MEAUIUHE?

JIK3aMeH
Ipumep sx3amenayuonnoco burema
1. Yto Takoe BOJIOKOHHAS ONITUKA U MOJIUMEPHBIN CBETOBO?
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2. Yto Takoe resib-TeXHOJI0THsI? OCHOBHBIE TEXHOJIOTUYECKHUE CTAUHU MOTyYSHUS
CBEPXBBICOKOIIPOYHBIX BOJIOKOH METOJIOM T'€JIb-TEXHOJOTHH.

3. Knaccudukamus CynpaMosieKyJIspHbIX TOJUMEPOB M  00JIacTU  UX
UCITOJIb30BAHUSI.

4. «3eneHas XUMUS» U 6I/IOpaBHaFa€MBI€ IMOJIMMCPHEI.

Ikana OlH€CHMBAHMUS BBINOJHCHUA MHAUKATOPOB:

NHukaTop cYMTAeTCs BHIIOJHEHHBIM, €Clid JIM0O BO BpeMsl TEKYUIEH, aTTecTaluu
CTYIEHT Ha0paJl Kak MHUHUMYM IIOPOTOBO€ KOJIMYECTBO OAJIOB 3a TE BHUIBI
AKTUBHOCTH, KOTOPBIE OTBEYAIOT 3a JAHHBIN UHIUKATOP.

Mumkatop Texkyumas arrecranus JK3aMeH
Ne ITopor Maxkcumym ITopor Makcumym
1 OIlK-1.1 20 60 20 40
OIlK-1.2
OIlK-4.2

IlIkana 1 KpUTEPUH BHICTABJEHUSA OI[€HOK 32 JUCHMILIUHY:

[[lkana ®  KpUTEpUHM  BBICTABICHUS  OLICHOK  «OTIMYHO»,  «XOPOLIO»,
«YIOBJIETBOPUTEIBHO» M «HEYIOBIECTBOPUTEIBHO» OIKCAHBI B JIOKAJIbHOMN
HOPMATUBHOM JOKyMEHTAallMM TBEpPCKOro TrocCylIapCTBEHHOTO YHHBEPCUTETA
(ITonoxenue o pelTUHTOBOM  cucteme oOydeHus cryaeHToB TBIY).
[TonoxutenbHasi OLIEHKA MOXKET OBITh BBICTABJICHA TOJBKO B TOM cCllydae, €Cliu
BBITIOJTHEHBI BCE MHIUKATOPBI.

V. IlepevyeHb OCHOBHOM M JIOTIOJTHUTEILHON YUeOHOI JIUTepaTypbl, HE00X0TUMOH
7151 OCBOCHMSI TUCHUILIMHBI:

1. PexoMenayeMas JiuTepaTrypa

a) OcHosenas tumepamypa:

1. Tarep A.A. ®uzuko-xumus nosumepon. 2007. 4-e uzn., nepepad. u mgom. Yueo.
nocobwue g xuM. pax. yH-ToB / A. A. Tarep; mox pea. A. A. Ackaackoro. - M. :
Hayunsriit mup, 2007. - 573c.

http://turbobit.net/7u9kxwwgampy.html.

2. [TaxomoB I1.M. OcHoBbI puznku 1 xumuu rnoaumepoB. 2016. 163 ¢. Teeps: TBI'Y
(umeetcs B 6ubmmoteke TBI'Y).

0) /lononnumenvhas numepamypa:

1. BbiCOKOMONEKYISIpHbIE COCAMHEHUS : YYEOHUK M TPAKTUKyM  JUIs
akajgemudeckoro OakamaBpuarta / mon pen. A. b. 3e3una. — M.: M3ngarenscTBo
FOpaiit, 2016. — 340 c. — Cepus : bakanaBp. Akagemuueckuit kypc; ISBN 978-5-
9916-5603-0. To e [DOnexktpoHHbIi pecypc]. - Pexum  gocryna:



http://turbobit.net/7u9kxwwqampy.html

https://nashol.com/2017022893334/visokomolekulyarnie-soedineniya-zezina-a-b-
2016.html

2. Kupees B.B. BricokomoriekysspHble COTMHEHUS : YIEOHUK IS OaKaiaBpOB. —
M.: U3narenbctBo FOpaiit, 2013. — 602 c. — Cepus : bakanaBp. YriyOieHHBIHN Kypc.
ISBN 978-5-9916-2280-6. Pexum JOCTYyTIA:
http://static.0zone.ru/multimedia/book_file/1009501915.pdf.

2. IllporpamMmmHoe oGecrieyeHue
a) JIuteH3noHHOE POrpaMMHOE 00ECTICUEHHE:

Microsoft Office npodeccronanbubii mroc 2013

Microsoft Windows 10 Enterprise

HyperChem

Origin 8.1

ISISDraw 2.4 Standalone

6) CBOOOIHO pacHpoCTpaHIEMOE TIPOTPAMMHOE 00ECTICUCHHE
Google Chrome

3. CoBpemMeHHbI€e NPo(hecCHOHAIbHBIE 0a3bI JAHHBIX M MH(OPMAIIMOHHbIE
CIIPAaBOYHbIC CUCTEMbI
e DBEC «ZNANIUM.COM» www.znanium.com;
e JBC «YuuBepcurerckasi 6udaunorexa onnaiin» https://biblioclub.ru/;
e DBC «Jauw» http://e.lanbook.com

4. Tlepeyenb pecypcoB HMH(POPMALUOHHO-TEJEKOMMYHMKAIIMOHHOW  CeTH
«HTEepHET», HEOOXOAUMBIX JIJIsl OCBOCHMSI TMCIUIIJIMHbI:
1.BupryanbHast oopazoBatensHas cpena TBI'Y (http://moodle.tversu.ru)
2.Hayunas ouommoreka TI'Y (http://library.tversu.ru)

e http://library.tversu.ru

e http://Amww.iprbookshop.ru/

e https://biblioclub.ru/

e https://mwww.nature.com/

https://rd.springer.com/

V1. Metoanyeckue ykazaHus A1 00y4arOUIUXCsl 110 0CBOCHHMIO THCIMIIIMHBI:

Y4yeOHasi nporpaMMa JMCHHUIIMHBI «AKTYyaJbHbIEC IP00JIeMbl HAYKH O
MoJIMMepax»

Tema 1. BBEAEHUE
Hcropuueckuii 3kckypc mo mpobiieMe (GpopMuUpoBaHUS CPaBHUTEIHLHO MOJIOJOMN
HayKu 0 nojaumepax. OCHOBHBIE 3TaIlbl Pa3BUTHS HAYKH O TIOJUMEpax.

Tema 2. BBIJAIOIIMECSA YYEHBIE-IIOJIMMEPUHIMKU U X BKJIAZL B

HAVKY O ITOJIMMEPAX

['epman IlITaynunrep — naypeat HoGeneBckoi mpeMuu 1 OCHOBOIIONIOKHHUK HAYKU
o nonimmepax. Cunre3 Kaposzepcom Ha pupme «/I1ornon» nonnamMuaos, noaushupos
U JIp. CUHTETUYECKUX MOoauMepoB. OTKpbeiTHE YOTCOHOM M Kpukom nBOWHOMN
cnupamu JJHK. Cunre3 Hurnepom m Harroil crepeoperyisipHbIX MOIUMEPOB.
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Bxuan poccuiickux ydenbix (AnekcanapoB A.Il., XKypkos C.H., Ko6ekxo ILIL.,
Kaprun B.A., Bonbkenmreitn M.B., Kopmak B.B. u ap.) B pa3Butue Hayku o
oJMMeEpax.
Tema 3. IIOJIMMEPHBIE PACTBOPLI, PACITVIABBI 1 I'EJIN
PasznuuHbple BUABI arperaTHOro COCTOSIHHUS TOJUMEpPOB. TeopeTudeckue u
DKCIEPUMEHTAJIbHBIE JAHHBIE O CTPOCHHUM pACTBOPOB, pACIUIaBOB, TENEd U
0JIOYHOT'O COCTOSIHUS TIOJIMMEPOB.
Tema 4. ITPOBJIEMbI YITPOUHEHU A [TOJIMMEPHBIX MATEPUAJIOB.
I'EJIb-TEXHOJIOT'UA
Kunernueckas teopus npounoctu C.H. JKypkosa. [locTmkenuss 1 npoOiemsl B
o0nacTd  CO3/laHUs  BBICOKONPOYHBIX  TOJUMEPHBIX  MaTepuajoB. THIbI
BBICOKOIIPOYHBIX MOJMMEPHBIX MATEPUAIIOB U UX IpUMEHEHHE. [ [popbIB B co3nanun
BBICOKOITPOYHBIX BOJIOKOH UX THOKOIEMHBIX MOJIMMEPOB C IIOMOIIBIO METO/1a T'ellb-
T€XHOJOTUH. OCHOBHBIE CTaJMH MOJYYEHHUS BOJOKOH METOJIOM T€lIb-TEXHOJIOTHH.
[lonyueHne CBEPXMOPUCTBIX M CBEPXHAMNOJHEHHBIX ITOJIMMEPHBIX MAaTEpUATIOB
(kceporeneil) ¢ UCIOJIb30BAHUE T€lIb-TEXHOJIOTUH.
Tema 5. CYITPAMOJIEKVYJISIPHAA XUMUAA, CYIIPAMOJIEKYJIAAPHBIE
I[TOJIMMEPBI U I'EJIA
Pa3zpaboTtka ocHOB cympamouekyisipHoit xumuu K.-M. Jlennom. Ucnonbs3oBanue
UJEN CyNpaMOoJIEKyJISIPHOM XMMUU ITPU CO3JaHUU CYIIPAMOJIEKYJIISIPHBIX ITOJIMMEPOB.
Buapl cynpaMoieKyIsipHbIX MOJIUMEPOB U UX npuMmeHeHue. CynpaMoIeKyspHbIe
TeNu.
Tewma 6. [IOJIMMEPHBIE XXUJIKWE KPUCTAJUJIbI
Tuner nmomumepHbix KK #m ux mnpuMeHeHue. YNpoyHEHHE KECTKOLEIHBIX
nonumepoB yepe3 KK cocrosiHne. BBICOKONMpPOYHBIE BOJOKHA W IUICHKH W3
MOJINAPAMUIOB U TEPMOTPOITHBIX MOIUI(PUPOB.
Tema 7. IIOJIMMEPHBIE KOMIIO3UTBI N HAHOTEXHOJIOI'UA.
AJUIOTPOITHBIE ®OPMBI YTJIEPOJA
Tunel MONMMEPHBIX KOMIIO3UTOB U UX UCIONb30BaHue. HanokoMmno3uTsl. Pa3Butue
HaHOoTexHoNoruu. OTKpeITHE KapOuHa, QyisepeHa, HaHOTPYOok u rpadena. Ux
CBOWCTBA U IPUMEHEHUE.
Tema 8. IIOJIMMEPHBIE BOJIOKHA U HETKAHBIE MATEPUAJIBI
Buibl mommMepHBIX BOJIOKOH, HETKAHBIX MaTepUalbl U 00JIACTH MCIIOIH30BaAHUA.
Tema 9. IIOJIMMEPHBIE CBETOBO/IbI
Pa3Butne BOJIOKOHHOW oNTUKU. [IpuHIUI paboOThl BOJOKOHHOTO CBETOBOJA.
[lonmumeppl, uUCHONB3yeMbIE Uil  MPOM3BOJACTBA  ONTHYECKUX  BOJIOKOH.
[IpernmymiecTBa U HENOCTATKM IOJMMEPHBIX CBETOBOJOB IEpel KBapLEBBIMH U
CTEKJIIHHBIMU. [IprymHBI CBETONOTEPh B MOJHUMEPHOM ONTHYECKOM BOJIOKHE.
OO0siacTd MCHOJB30BaHUS MOJMMEPHBIX CBETOBOAOB. O0JIaCTM HCMHOJIB30BAHMS
MTOJIMMEPHBIX CBETOBOOB.
Tema 10. JEHAPUMEPBI, TUIIEPPA3BETBJIEHHBIE TTIOJIMMEPBI U
I[TOJIMMEPHBIE MIETKA
CuHTE3, CTPOEHHUE U HCIOJIB30BAHUE PA3BETBICHHBIX MOJIMMEPOB.
Tema 11. ITOJIMMEPHI 1 BUOITOJIMMEPHI B MEJIMITNHE
Hcnonp3oBaHue MONMMEPOB B MeOulMHE. Buasl OHOmoimMepoB U HX
UCIIOJIb30BaHUE B MEIULIMHE U OMOTEXHOJIOTUH.



BOHpOC])I JJIA IOATrOTOBKH K OK3aMCEHY

1. Ha3zoBuTe yueHbIX, BHECUIMX OINPEACIISIONINI BKJIAJl B Pa3BUTHE HAYKHU O
nosmMepax. Korga okoHuarenbHo cpopMupoBaiach Hayka O oJiuMepax?

HazoBuTe 0OCHOBHBIE HAyYHBIE IIKOJIBI 110 TTOJIMMEPaM.
JlaiiTe kaccupUKaIUIO MOJIUMEPOB.
JaiiTe kinaccuuKaio U3BECTHBIX CYNPAMOJICKYISIPHBIX MOJIUMEPOB.

UYTo Takoe TUKCOTPOIHBIN CYyNPaMOJIEKYyJIAPHBIN reb?

o 0k~ wh

Ha3oBute 0COOEHHOCTM CTpPOEHHUS IOJUMEPOB B Pa3IMUYHBIX (ha30BO-
arperaTHbIX COCTOSTHUSIX.

B yeM cyTh MeTO/1a TeJIb-TEXHOJIOTUH?

I'ne ncnonp3yroTcsi BBICOKONPOYHBIE MOJIMMEPHBIE BOJIOKHA, MTOTYYECHHbIC
C IIOMOIIBIO T€Mb-TEXHOJIOTHU?

9. Maiite kmacCU(pUKALUIO MOJIUMEPHBIX KUAKUX KPUCTAILIIOB.

10.B gyem cyTh MeTO/Aa YNPOUHEHUS >KECTKOIEMHBIX moiauMmepoB uepe3 KK
COCTOSIHHE?

11. aitte knaccu(UKaUIO MOJUMEPHBIX KOMIIO3UTOB H CIIOCOOBI HUX
MOJTYYECHHUS.

12.YTo0 Takoe HAHOKOMTIO3UTHI ¥ HAHOTEXHOJIOTUN?

13.Yewm o0ycnoBIieH MOBBIIICHHBI HHTEPEC K HETKAaHBIM MaTepuaiam?
14.KT0 co31a1 KHHETUYECKYIO TEOPUIO IPOYHOCTHU MOJIUMEPOB?
15.0OCHOBBI KHUHETUYECKON TEOPUU TPOYHOCTH.

16.I1puHIun ASCTBUS MOJMMEPHOTO CBETOBOIA M TPEOOBAHUS K IMOJIUMEPaM,
UCIIOJIb3YEMBIM IPU WX U3TOTOBJICHUHU.

17.T"ne ucnonb3yroTCsl pa3BETBICHHBIC TTOJIUMEPHI?

18.HazoBute 007aCTH HCIOJIB30BAaHUS TIOJUMEPHBIX BOJOKOH 0CO0OTO
Ha3HAYCHUSI.

19.11puunHbBI CBETOMOTEPH B MOJIUMEPHOM CBETOBOJIE Y METOJIbI UX CHIKCHHS.
20.0061acTH UCTIOTB30BAHMS TIOJTUMEPHBIX CBETOBOJIOB.

21.0065macTi KCIIOJIB30BAHMS CHHTETUUECKUX MOJIMMEPOB B MEIUIIMHE.
22.buonoaumepsl U UX POJib B OKPYKAIOIIEH cpeie.

23.AnnotpomHble  GOpMBI  yriaepoja, TPHUMEPHl  WCIONB30BAaHUS B
HAaHOTEXHOJIOTUAX.

24. JlenapumMepsbl, MOJIUMEPHBIC HIETKU. B yeM cX0ACTBO U paznuuue?
25.Vcnonp30BaHre HETKAHBIX MAaTEPUATIOB B HAPOJIHOM XO3SIICTBE.
26.AKTyaJbHOCTh TIOJy4eHHs OMopa3iaraeMblX MOJIUMEPOB.

21 Ilpupoausie noaumepbl. OCHOBHBIE KJIACCHI.
28.bypHoe pa3BuTHE HAHOTEXHOJIOTHH.

29.0OCHOBHBIE TyTH YIPOYHEHUS MTOJIUMEPOB.
30.Knaccudukauus u ucnonaszoanue KK nomumepos.



VII.

oop

31.BosiokoHHas ONTHKA HA TTOJIUMEPaX.

32.Meto renb-TeXHOJIOTHH.

33.Knaccudpukanum CynpamoJeKyIsIpHBIX TOJMMEPOB, HX XHUMHUYECKOE
CTpOCHHE.

34.Jlaypeatsl HoGeneBckoi MpeMuu 1o MmojJuMepam.

35.CraHOBJICHHE HAyKH O TToJuMepax. Mcropuueckre 3Tarebl.

MaTepHaJII)HO-TeXHI/I‘IeCKaH 6333, HCOﬁXOI[I’IMaH AJIA OCYIHECTBJICHUA
a30BaTEJIBHOIO IMpoI1ecca mo JTMHCHUIIINHE .

JlabGopaTopus CLIEKTPOCKOTINH, OCHAIIICHHAs COBPEMEHHBIM 000PYI0BaHUEM
nmo UK wu VY® cnekrpockonuu, JIWHAMAYECKOMY CBETOPACCEIHUIO,
BUOpPAIIMOHHOW BHUCKO3MMETPHUH, OINTHUYECKOM MHKPOCKOIHMHM, a TaKKe
KOMITBIOTEpAMH C BbIXOJI0OM B Internet.

2. Tabnwuipl, CXeMbl, pUCYHKH, (POTO.

w

N o o b

KOMHBI-OTGpHBIﬁ KJIaCTEp, HO3BOJIHIOIHPII>1 IIPpOBOAUTD KBaHTOBO-
MCXaHHWYCCKUC pPACUYCTbl WM MOJCKYJIIPHOC MOACIIMPOBAHUC ITOJIMMCPHBIX
CHCTCM.

Pa3znaTounslii MaTepualn o Haubosee BaKHBIM TeEMaM Kypca.
JIeMOHCTpallMOHHBINA MaTepHUAJl Ha CIIalax 10 TeMaM JUCLUILIAHBI.
VYuebHast aymuTopus ¢ MyJbTUMEAUMHON YCTAHOBKOM

KomnbroTepHsIii Kitacc.

VIIl. Cenenusi 00 00HOBJIeHNH padoyeii MPOrpaMMbl JMCIIUILUTAHBI

Nem OOHOBJICHHBIH Onucanne BHECEHHBIX PexBu3uTHI JAOKYMCHTA,
AL . o
paznen paboueit M3MEHEHUI YTBEPAUBILIETO
MIPOrpaMMBbI W3MEHEHUS
JTACHUATUINHEI
1. Paznen I11. O6pem OTKOPPEKTUPOBAHEI aKaJJeMHUCCKIEC IIpoTokon Nel1 ot 28.04.21r.
JIVCIATIIAHBL. Yachl JICKIWH M MIPaKTUYECKUX 3aHATHH | 3acelaHus yYeHOTO COBETa

corylacHO yueOHoMy Turany Ha 2021- XUMHUKO-TEXHOJOTHYECKOTO
2022 yu. rog ¢daxynpTeTa

2.




