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I. AHHOTAUA
1. Heap 1 3a1a4n AU CHUATIMHBI

Llesbr0 0CBOGHMS JUCIUTIUTMHBI SIBIISIETCS: 3HAKOMCTBO CTYICHTOB € TIOCIETHUMHU
JTOCTH>KEHUSIMH B 00JIACTH HAYKH O TIOJIMMEpax M TEMH BaKHEUIIIMMU MPoOIeMaMu,
KOTOpBIE elle MPEACTOUT PEeIIuTh, PACCMOTPEHHE COBPEMEHHBIX MPOOIeM TEOpUH
MOJIUMEPOB, OOCY)XKJIEHHE BaXXHEHIIUX TEHACHUMHA B O0O0JACTH CHUHTE3a U
NPUMEHEHHUs TOJMMEpOB U OuomnonuMepoB. [Ipu stom ocoboe BHUMaHHE OyAeT
YJIEIEHO PAaCCMOTPEHUIO MOCIEIHUX JOCTHXKEHUH B 00JIACTH CO3JaHHS HOBBIX
HOJIMMEPHBIX MAaTEPUAIIOB M TEXHOJIOTUH.

3agayaMl OCBOEHHUS AMCLMIUIMHBI SIBISIOTCS: (PyHIaMEHTalbHas HaydHas
JUCLUILIMHA "BBICOKOMOJIEKYJIIPHBIE COEAUHEHUSA", KOTOPAs 3aKJII0YaeTCs B TOM,
YTO MOJMMEPHOE COCTOSIHUE - 0co0ast popMa CylIeCTBOBAHUS BEUIECTB, KOTOPAsl B
OCHOBHBIX (PU3NYECKUX M XUMUYECKHUX MPOSBICHUAX KAYECTBEHHO OTIMYAETCS OT
HU3KOMOJIEKYJISIPHBIX BemlecTB. [lo3ToMy riaBHO€ BHMMaHHE B JaHHOM Kypce
yIEISAETCSl PACCMOTPEHUIO TIOCIEAHUX JAOCTHKEHHH B 00JacTH CO3JaHusl U
W3Y4YE€HUS HOBBIX MIOJUMEPHBIX MaTEPUAJIOB C YHUKAJIbHBIMU CBOMCTBaMU. bosbine
pa3Mepbl M LIEMHOE CTPOCHHE MAaKpOMOJEKYJ OOyCIaBIMBAIOT MOSBICHUE psia
BaXXHBIX CIIEUU(UYECKUX CBOICTB, KOTOPBIE ONPEAEIIAIOT IPAKTUUECKYIO [IEHHOCTh
MOJINMEPOB KaK MaTEPHAIIOB, & TAKKE UX OMOJIOTMYECKOE 3HAUCHHE.
IIporpamma kypca BkiatodaeT 11 OCHOBHBIX pa3zielioB:
1. BBenenune
2. Bplparommecs: ydeHbBIE-TIOJMMEPIIMKM W HMX BKJIAJ B HAyKy O
NOJINMEpax
[TonmMmepHBIE pacTBOPBI, PaCcIUIaBbl U I'elIN
[Tpo6sieMbl ypOYHEHHUSI TOJIMMEPHBIX MaTepHaIOB. | eIb-TeXHOI0T U
CynpamodieKkymsipHasi XUMHUsI, CyIIpaMoJIEKYJISpHbIE TOJIUMEPHI U TeJu
[TonumepHbIe )KUJIKHE KPUCTAILIIBI

NSV R Ww

[TonumepHbIE KOMIO3UTHI U HAHOTEXHOJIOTUA. AJUIOTPONHbIE (HOPMBI
yriepoaa

8. IlonumepHbIE BOJIOKHA U HETKaHbIE MAaTEpUAIIbI

9. TlonuMepHBIE CBETOBOIBI

10.Iennpumepsl, TUIEppa3BETBICHHBIE OJUMEPHI U TOJIMMEPHBIE HIETKH
11.ITonumepsl U OMOMIOTUMEPHI B MEAUIIUHE

B xoxe oOydeHus mpoBOASTCSA CHEAYIOUIME BBl ayJAUTOPHBIX 3aHSITHI:
JICKIIUU, CEMUHAPCKUE 3aHATUS, KOHCYJbTAI[UU, KOHTPOJbHBIC PAbOTHI, 3a4eT U
9K3aMEH. YCBOCHHE TEOPETUYECKUX 3HAHUM TpeOyeT TMOCEHICHUS JICKIUH,



CEepbE3HOM CaMOCTOSITENIbHOM paboThl C Y4eOHHKOM, M TpPOBEpSETCS Ha

KOHTPOJIBHBIX paboTax Mo U3y4aeMbIM TEMaM.

OT,Z[GJ'IBHBIC TEMbI TCOPECTHUUYCCKOI'O KypcCa HpOpa6aTBIBaI-OTC}I CTyaACHTaMH1
CaMOCTOSITEJIBHO B COOTBETCTBMM C INIAHOM CaMOCTOSITEIIbHOM pa6OTBI 141
KOHKPCTHBIMHU 3aJaHUAMHA Y4CTOM HWHAWBUAYAJIBHBIX

0COOCHHOCTEHM CTYACHTOB.

IMPCIIoaaBaTCIIA C

2. Mecto mucuuniMebl B crpykrype OOII

JucuumnnuHa «AKTyalbHbIE TpPOOJEMBbl HAYKH O TOJUMEpPax» BXOIUT B
OJNeKTUBHBIE IUCUUIUIMHBI 4 oO0s3arenbHOM vacT broka 1. «lucuuniauHbD
y4eOHOro TIaHa.

JlucuunimHa Coaep KaTeNnbHO OHA 3aKJIaIbIBACT OCHOBBI 3HAHUN JUII OCBOCHMUSI
JUCUMIUIMH ~ 0a30BOMl  4acTH («AKTyaJbHbIE 3a/laud COBPEMEHHOM  XHMHUU,
«HaHnoXuMHsD» ), SIEKTUBHBIX AUCUUILIAH.

3. O0beM aucuMIIMHBI 4 3aueTHRIX equnull, 144 akaJeMHUUeCKHUX Jaca,

B TOM 4HcCJIe:

KOHTAKTHAs1 ayIUTOPHAsA padora: jekuuu - 15 yacos, maboparopHbie paboThl - 45
4acoB, B T. 4. JJaopaTtopHasi MpakTUIecKas OAroToBKa — 45 yacos;

CaMOCTOSITeJIbHAS padoTa: 57, KOHTPOJIb - 27.

4. Ilnanupyemble pe3y/jbTAThbl O0y4YeHHS] MO JAWUCHHUILUIMHE, COOTHECCHHbIC C
IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUsI 00Pa30BaTeJIbHOM IMPOrPaMMBbI

Ili1annpyemsble pe3yabTaThl

0CBOEHHA 00pa30BaTeIbHOM

nporpammsl (popmupyemsie
KOMIIETEHIIUM)

ILnanupyemMble pe3yabTaThbl 00y4eHUs 10
AUCUHHITHHE

OIIK-1 CriocoGeH BBIOIHSATH
KOMILJICKCHBIC
AKCIIEPUMEHTAJIbHBIC U PACUCTHO-
TEOPETUUCCKHE UCCIICIOBAHUS B
M30paHHOM 001aCTH XUMUU UITU
CMEXHBIX HayK C
HCITOJIb30BAaHUEM COBPEMEHHBIX
pUOOPOB, MPOTPAMMHOTO
obecricueHuUs 1 0a3 TaHHBIX
poheCCHOHAIBHOTO HAa3HAYCHUS

OIIK-1.1. Mcnosb3yeT CymecTBYIOMME U
pa3pabaThIBacT HOBbIE METOJIUKHU
MOJYYEHHUS U XapaKTEPU3aLNKU BEIIECTB U
MaTepualioB ISl PEIICHUS 3a/1a4 B
M30paHHOM 00J1aCTH XMMUU WU CMEKHBIX
HayK;

OIIK-1.2. Mcnosib3yeT COBPEMEHHOE
o0opyaoBaHuE, MPOrpaMMHOE OOecTieueHre
u ipoeccroHanbHbie 0a3bl JAHHBIX IS
perieHus 3a1a4 B u30paHHoM 00JacTu
XMMHH WM CMEKHBIX HAYK.

OIIK-2 Coocoben
aHAJIM3UPOBATh,

OIIK-2.1. [TpoBOAUT KPUTUUECKUIN aHAIIN3
pEe3yJIbTaTOB COOCTBEHHBIX




MHTEPIPETHPOBATH U 00001IaTh
PE3yNIbTaThl SKCIIEPUMEHTATBHBIX
U paCYeTHO-TEOPETUYCCKUX PaboT
B M30paHHOM 00J1aCTH XUMUU WU
CMEXKHBIX HayK

SKCIICPUMCHTAJIbHBIX U PACHCTHO-

TEOPEeTHUECKUX paboT B M30paHHOM 00nacTu

XUMHHA UIIHW CMCKHBIX HAYK]

OIIK-2.2. ®opmynupyeT 3aKII0UYCHUS U

BBIBOJBI 110 PE3yJIbTaTaM aHaJIl3a

JUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX

9KCIICPUMCHTAJIbHBIX U PACYCTHO-

TEOPETUYECKHUX PadoT B M30paHHON 001acTu

XUMHUH UM CMCIKHBIX HAYK.

OIIK-4

CnocoOeH roTOBUTH ITyOJIMKALUH,
y4acTBOBAaTh B
npopeCCUOHATBHBIX JUCKYCCHUSIX,
MPEJICTaBIATh PE3YIbTAThI
npodeccruoHaIbHON
JESITEIbBHOCTU B BUJIE HAYUHBIX U
HAYYHO-TIOMYJISIPHBIX JTOKJIA0B

OIIK-4.2 [IpencraBisieT pe3ynbTaThl CBOEH
paboThI B yCTHOH (hopMe Ha PyCCKOM U

AQHTJINMCKOM SI3BIKE.

5. ®opma NPOMEKYTOYHOM ATTECTAMHU U CEMEeCTP NMPOXO0KICHMS:

DK3aMEH BO 2-M CEMECTPE.
6. S3bIK npenogaBaHus pyCCKHIA.

I1. Conep:kanue TUCHUILUIUHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHMEM OTBEICHHOI0 HA HUX KOJINYECTBA aKaJeMHUYeCKUX YACOB U BUI0B

Y4eOHBbIX 3aHATHH

VYyebnas nporpamma | Bcero KonraktHas pabdora (dac.) CamocrosT
— HAaMEHOBaHUE (uac.) Jlexiun = eJIbHas
pa3zeNnoB U TeM o 2 pabora, B
S = 2B 5 TOM UHCIIe
= 2 & E K
2= S5 OHTPOJIb
gz Z e s (uac.)
o &
T M A o)
= S
= =
o
1. Baenenue 6 1 0 0
2. Brrgaromuecs 6 0 1 3
yUeHBIC-
MOJIMMEPIIUKA U
WX BKJIQJ B HAYKY
0 MoJIMMepax
3. TlonumepHsie 12 2 10 1 6
pacTBOPBHI,
pacIuiaBbl U Teln
4. TIpobmembr 12 1 8 1 3
YIIPOYHEHUS
MTOJTMMEPHBIX
MaTepuasoB.
I'enb-TexHonorus




5. Cynpamonekymsp | 12
HasAa XHUMMHS,
CYNpaMoJIEKyJIsp
HBIC IMOJIUMCPLI U
requ

6. IlonumepHsie 16
KHUJKUE
KPHUCTAJLIBI

7. IlonumepHble 14
KOMITO3UTBI u
HAHOTEXHOJIOTHH.
AmoTponHsie

dbopmbl yriaeposa

8. IlomumepHblie 15
BOJIOKHA u
HETKaHbIe
MaTepHuabl

9. Henapumepsl, 16
TUTIEPPA3BETB-
JICHHbBIE
MOJIMMEPHI u
MOJIMMEPHBIE
HICTKU

10. ITonumepHbie 21
CBETOBOJIbI

11. ITonumepsl u|l4
OuomnosuMepsl B
MEAUIINHE

UTOI'O 144

15 45

10 47

III. O0pa3oBaTe/ibHBbIE TEXHOJIOT U

VYyeOHas nporpamma —
HalMEHOBAaHUE Pa3JIeNIOB U
TEM (8 cmpo2om

coomeemcmeuu C pCZS’aeﬂOM
11 PITJ])

Bun 3anarusa

OO6pa3zoBarelibHbIE TEXHOJIOTUI

1. Bsencnue JEKIHS e TpaJULIMOHHBIE (PpOHTANIbHAS
JeKIus),
e uHpOpPMaLMOHHbIE
(TIoka3 mpe3eHTaImii)
® TEXHOJIOTUSl MOJYJIBHOTO U
0JI0YHO-MOJIYJIBHOTO 00YUYEHHUs
2. Bplmarommuecss — ydeHsble- JIEKIIHS e TpaJULIMOHHBIE (PpOHTANIbHAS

MOJIMMEPILUKH U UX BKJIaJ]
B HaYKy O MOJHMMEpax

IMPOBEPKA JOMAITHUX

3aJlaHuN

JeKIus),
o uHpOpMaLMOHHbIE (TIOKa3
TIpe3eHTAalHil)
o TEXHOJIOTUSI MOAYJIEHOTO U

6J'IO‘{H0-MOI[yJIBH01" (O) 06yquI/I$I




3. IlonumepHble pacTBOPBI,

pacijiaBbl U I'CJIN

JIEKIUS

pelieHue 3a1a4 u
YIpaXXHECHUI
MpOBEpKa JOMaITHUX
3aJaHui

TpanuiuonHbie (ppoHTaTBHAS
JICKIIHSI, PEIICHUE YIPaKHEHUH ),
nH(pOpMaIMOHHBIE

(Toka3 npe3eHTaluii)
TEXHOJIOTHS UCCIIEI0BATEHCKOM
NEeSTeNbHOCTH ((hU3NYeCKHid 1
XUMHYECKHH SKCIICPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI09HO-MOJTYJIBHOTO 00YUYEHHUs

[IpoGieMbl  ynpo4yHEeHHUS JICKIIAS TpanuiuuonHbie (ppoHTATBHAS
MOJIMMEPHBIX peleHHe 3aj1a4 | JCKIUS, peUIeHHE YIPaXKHEHHIT),
MaTcpurajoB. [enb- YIOpaXHEHUI nH(pOpMaIMOHHBIC
TEXHOJIOTUA [IPOBEPKA JOMAIITHUX (HOKaS Hp€3€HTaHHﬁ)
3a/IaHuI TEXHOJIOTHS UCCIIEA0BATENbCKOM
NeATeIbHOCTH ((PU3NUSCKHUI 1
XUMHUUYECKUN SKCIIEPUMEHT)
TEXHOJIOTHSI MOJIYJIbHOTO U
0J1I09HO-MOJTYJIBHOTO O0YUYEHHUs
CynpamoJiekysipHas JeKIus TpanuiuoHHbie (ppoHTATBEHAS
XAMU, pelieHue 3aaa4 u JEKIMsL, PeLIeHNne YIPaXHEHUH ),
CyHpaMOJICKYIApHbIC YOpaKHEHU I uH(pOpMaIMOHHBIC

MMOJIMMEPHI U I'SJIN

MpoBepKa JTOMAIIHUX
3alaHUN

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTHUS HCCIIEIOBATEIbCKON
NeATeIbHOCTH ((PU3NUECKHI U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOJYJIHHOTO 00YUYEeHHUS

[TonmmmepHbie
KPHUCTaJIbI

JKUIKHAE

JeKIUs
peleHue 3a1a4d u
YOpaKHEHU I
IIPOBEpPKa JOMAIIHUX
3aIaHUI

TpaJuLUUOHHbIE ((PpOHTATIBHAS
JEKIMsL, PeLIeHNE YIPaXHEHUH ),
UH(POPMAaLIMOHHBIE

(TIoka3 mpe3eHTaIuii)
TEXHOJIOTHUS HCCIIEIOBATEIbCKOM
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0J1I0YHO-MOJIYJIbHOTO 00YUYEHUs

HOJ’II/IMepHI)IG KOMITIO3UThI

U HaHOTEXHOJIOTHH.
AmoTponHbie (bopMbI
yriepoja

JEKLNS
pelieHue 3a1a4 u
YIPa)KHEHUN
IIPOBEPKA JOMALIHUX
3aJaHui

TpaJULMOHHbIE ((HPOHTATIbHAS
JEKIUS, pelIeHUEe YIPaXKHEHUI),
nH(pOpMalMOHHbIE

(TIoka3 mpe3eHTaImii)
TEXHOJIOTHS UCCIIE0BATEIbCKOM
NesITeNbHOCTH ((PU3NIECKU U
XUMHAYECKHH SKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIEHOTO U
0JI0YHO-MOJIYJIBHOTO 00Y4EHHUs

[TonuMepHble BOJOKHA H
HETKaHbIE MaTePUAJIbI

JIEKITHS
peleHue 3a1ad u
YIOPaXXHEHHUI
IIPOBEPKA JOMAIIHUX
3aJaHui

TpaJULMOHHbIE ((HPOHTATIbHAS
JEKIUS, pelIeHne YIpaKHEeHH),
nH(pOpMalOHHbIE

(Toka3 mpe3eHTarHii)
TEXHOJIOTHS UCCIIEA0BATENbCKON
NesITeNbHOCTH ((PU3NUECKUI 1
XUMHYECKUH SKCIIEPUMEHT)
TEXHOJIOTHSI MOAYIbHOTO U
0J109HO-MOJIYJIBHOTO 00YUYEHHUs




[IETKHA

9. Henapumepsl, ® JICKIUS
THUIICPPA3BCTBJICHHLIC ® pClICHME 3a71a4 U
MOJIUMEPHI ¥ TTOJIMMEPHBIE yIpaXKHEHUH

® MpPOBEpKa JOMAIITHHUX
3aJaHui

TpaJUIMOHHbIE ((pOHTATIBHAS

JEKIUs, pelIeHHe YIpaKHEHUI),

e uHGOPMAIIMOHHBIC

(Toka3 npe3eHTaluii)

TCXHOJIOTHUA HCCHGHOB&TCHBCKOﬁ

JesITeNbHOCTH ((PU3UIECKUH 1

XUMHYECKHUH SKCIIEPUMEHT)

® TCXHOJOIug MOAYJIIBHOTO U

0JI09HO-MOJTYJIBHOTO 00YUYEHHUs

10. [TonmumepHbI€ CBETOBOABLI | ® JIEKLUS

® pelieHue 3a71a4 U
YIOpaXHEHUI

® [IpOBEpKa JOMAIIHHUX
3alaHUi

TpaJuIMOHHBIE ((pOHTATIBHAS

JeKIUS, peIeHUEe YIIPaKHEHHUIH),

e uH(OpPMAIOHHBIE

(Toka3 mpe3eHTaIuii)

TEXHOJIOTUS UCCIIENOBATEILCKOM

NeATeIbHOCTH ((PU3NUSCKHUI 1

XUMHUUYECKUN SKCIIEPUMEHT)

¢ TCXHOJIOrus MOAYJIbHOI'O U

0J1I09HO-MOJTYJIBHOTO O0YUYEHHUs

11. ITonumepsl

MEIULINHE

OuornonumMepsl

U | e JEeKIus

B | e pemenue 3a1a4 U
YOpaKHEHU I

® IIPOBEPKA JOMAIIHUX
3aIaHUI

JICKIIHS),

e uH(OpPMAIIOHHBIE

(TIoka3 mpe3eHTaIuii)

¢ TCXHOJIOrUus MOAYJIBHOT'O U

TpaauIMOHHBIE ((hpOHTATBEHAS

0JI0YHO-MOJYJILHOTO 00Y4YEeHHUS

IV. Ouenoynsle  MarTepuajJbl  AJd
NPOMEKYTOYHOI aTTecTauuu

NnpoBeeHUsl  TeKyllei

Texyuuii KOHTPOJIb YCIIEBAEMOCTH

Hu

PACCYET BAJIVIOB
O AMCHUIIJIMHE «AKTYAJIBHBIE ITPOBJIEMbI HAYKHA O ITIOJIUMEPAX»
1 Mmopyab
No };3);[-1]1;:(3 Buj pa6orsl / cnocod Kpurepin onenupasms
I | OIIK-1.1 Tectsl - 6 6 0asuIoB (TECT COAEPIKUT
OIIK-1.2 10 Bompocos, 0.1 6amn 3a 1
OIIK-4.2 PaBUJIHHBIN OTBET)
2 KosunokBuym Nel 15 6anoB (KOJUTOKBUYM
BKJIFOYAET 0OCYKICHHE
OTBETOB 3a TeCT — 7.5
6amos, pemenue 10 3amau
— 7.5 6annos
3 BrinonHenue noMaiisei 4
paboTHI
4 [TocemaeMocTh 1
5 PaboTa Ha 3ansTun 4
Hroro: 30

2 MoayJIb




[\
N PesyabTar Bup padotsl / cniocod
(MHAMKATOP) Kpurepun onenuBanns
1 | OIIK-1.1 TecTsl - 5 6 0aJyIoOB (TECT COIEPIKUT
OIIK-1.2 10 Bompocos, 0.15 6amios
OIIK-4.2 3a | nmpaBWIHHBIA OTBET)
2 KomnokBuym No2 15 6ammoB (KOJUTOKBIYM
BKJIIOUAET O0CYXKICHHE
OTBETOB 3a TeCT — 7.5
0amios, pemenue 10 3amau
— 7.5 Gamnos
3 BrinonHeHne noMaiiHei paboTsl 4
4 ITocemaemocTts 1
S Pabora Ha 3ansTUM 4
Hroro: 30
6 JK3aMeH 40 (10 3axanuii B Oustere
mo 4 6ajJ1a)
Hroro 3a cemectp 100 6ans10B
Texyuui KOHTPOJIb YCIIEBAEMOCTH
1 moayan
Tect Nel. Tema: «BBenenue»
Ilpumep
1. IIpeaMer u 3a1a4u Kypca AKTyaJIbHbIE NMP00JIeMbl HAYKH O MOJIUMepPax.
2. Korna um kr0 BHepBble BBeJ MNOHATHE «BbICOKOMOJIEKYJISIPHbIE
coeAMHeHus1)?
3. Kak ucnonb3oBajnuch mojimMepsl 10 CO3aHUA HAYKH 0 MoJIuMepax?
4. Yro Ha3bIBAETCA MAKPOMOJICKYJI0H?

Otger 1: Monekyna noiammepa,

OtBer 2: Hu3KkOoMOJIEKYISIpHbIE COCIMHEHUS, U3 KOTOPBIX 00Pa3yIOTCs MOJIUMEPHI,
OtBer 3: BBICOKOMOJIEKYJISIPHBIE BEIIECTBA, COCTOSIIIME M3 OOJBIIMX MOJEKYI
LEMHOTO CTPOEHUS.

5. Ykakure CTPYKTYPHOE 3B€HO MAKPOMOJIEKYJIbI:

...-CH,-CH=CH-CH,-CH,-CH=CH-CH,-CH,-CH=CH-CH>-...
Ortser 1: -CH,-CH=CH-,
OtBert 2: -CH=CH-CH,-CH;-,
OtBert 3: =CH-CH,-CH,-CH=,
OtBer 4: -CH,-CH=CH-CH,-.


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

6. Koraa, k1o m kakue mnojJuMepbl ObLIM BIEpPBble CHHTE3UPOBAHBI
YyeJI0BeKoM?

Tect Ne2. Tema: «Boinaromuecs yueHble-OIMMEPIIMKY M MX BKJIAJ B HAYKY O TOJIMMEPAX)

Ilpumep
1. OcHOBHBIE HCTOPHYECKHE ITANBI CTAHOBJIEHUS HAYKH O NOJMMepax.
2. Ha3zoBure 3apy0e:xHble M OTe4eCTBEHHbIE HAYUHbIE€ IIKOJbI B 00J1aCTH

NMOJIMMEPHBIX HAYK. Posib B.A. Kapruina B cTaHOBJIEHUY OJIMMEPHOH HAYKHU B
CCCP.
3. Jlaypetrsl Ho0esieBcKO# peMun 1o MOJIMMEpPaM.

Tect Ne3. Tema: «IlonumepHble pacTBOPBI, PACILIABLI U TEJINY
Iipumep
1. YTo Takoe mMoJIMMepPHBbIii rejib?
OtBeT 1: KOJTTIOMAHBIN pacTBOp,
OtBeT 2: ABYXKOMIIOHEHTHasi CHCTEMA, COCTOSAIIAs W3 MOJMMEPHOM CETKH,

HOpr}I(GHHOﬁ B HHSKOMOHGKyHHpHBIﬁ PaCTBOPHUTCIID,

OtBeT 3: B3aMMONPOHUKAIOIINE CETKU.

2. Oco0eHHOCTH MOJIEKYJSIPHOTO CTPOCHUS IMOJMMEPOB B PA3JIHYHBIX
(pa30Bo-arperaTHbIX COCTOSITHMAX.
3. Hcnonb3oBaHue MOJIMMEPHBIX Iesiei.

Tect Ned. Tema: «IIpo6neMbl yIIpOUHEHHS TOJIUMEPHBIX MATEPHANIOB. | €1b-TEXHOIOTUS)
Ilpumep
OCHOBHBIE CIIOCOOBI YIIPOYHEHHSI OJIUMEPOB
B 4eM cyTh KHHETHYECKOI T€OPHH MPOYHOCTH MOJUMEPOB?
IIporuo3 10JroBeYHOCTH MOJHMEPHBIX MATEPHAIOB H KOHCTPYKIIHIA.

KT1o0 BrepBbIie pa3padoTasn MeTo/ reJib-TeXHOJOTHHN U C KAKOH HeJIbI?
OcHOBHBIE CTaAuu B METOAC MOJNYIECHHSI BBICOKOIIPOYHBLIX BOJJIOKOH ¢ MOMOUILIO
reJib-TeXHOJIOI'HH.

4 e

Tect NeS. Tema: «CynpamonekysspHasi XUMUsl, CYIIPaMOJIEKYIIAPHbIE TOJTUMEPDI M TEJIH))

Ilpumep
1. K.-M. JIeHH — OCHOBOIIOJIOKHUK CYNPAMOJICKYJISIPpHOM XxuMuu. B yem
CYTh CyNIPAMOJICHKYJISIPHOI Xumuu?
2. Yro Ha3bIBACTCH CYNPAMOJICKYJISPHBIM MOJMMepoM?

Otger 1: ITonmuMep ¢ BBICOKUMU MEXaHHUYECKUMH CBOMCTBAMH,

Oteer 2: Ilomumep, cocrosimuie w3 OOJBIIMX MOJICKYJ IEMHOTO CTPOEHHUS, HO
MOHOMEpHBIE 3BEHbSI B KOTOPOM CBSI3aHbl CJA0BIMM  HEKOBAJECHTHBIMU
B3aUMOJIEUCTBUSIMHU.

3. Knaccupukanusi cynpamMosieKyJasipHbIX IOJUMEPOB M cepbl HX
HUCIOJIb30BAHMS.
4. CynpamoJiekyJIsipHbI€ I'eJId U UX OTJIM4YHeE OT MOJUMMEPHbIX reJiei.

Tect Ne6. Tema: «IlonmumepHbI€ KUIKUE KPUCTATIIBI
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Iipumep
1. Ha3oBuTe 0CHOBHBIE THUIIBI ) KUAKUX KPUCTALIOB:

OtBer |: HEMaTUKH, CMEKTUKHU U XOJIECTEPUKHU.

OtBeT 2: neHapuMepsbl, NOJIUMEPHBIE IETKH.

2. Ob6usactu ucnonb3oBanus nojumMepHsix KK.

3. Yupounenue noauapamuaos yepes KK cocrosinue.

KosnnokBuym Nel. Tema: «Ilonumepsl B reab-TEXHOJIOTMU U CyIPAMOJIEKYJISIPHOU
XUMUN
Ilpumep

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

3agaua 2. KTo BriepBbie pa3zpaboTan METO/ refib-TEXHOJIOTUHU U C KaKOW LEbI0?
3apaua 3. UTO Ha3bIBAETCS CYNPAMOJIEKYISPHBIM MOJIUMEPOM?

Otser 1: [TomuMep ¢ BBICOKUMH MEXaHUYECKHUMU CBOMCTBaMHU,

Oteer 2: Tlomumep, cocrosiiie U3 OOJBIIMX MOJEKYJI IEMHOIO CTPOEHUS, HO
MOHOMEPHBIE 3BE€HbSI B KOTOPOM CBSI3aHbI CJIA0BIMM  HEKOBAJECHTHBIMU
B3aUMO/JICHCTBUSIMH.

3agaua 4. Knaccudukanuu cynpamoJeKyIsIpHBIX IOJIMMEPOB, UX XHUMHUYECKOE
CTpOEHHUE.

3apaua 5. UTO TaKO€ TUKCOTPOIHBIA CYITPAMOJIEKYISPHBIN Teb?

2 moayJnb
Tect Nel. Tema: «IlonmumepHble KOMIIO3UTHI M HAHOTEXHOJIOTUH. AJUIOTPOIHBIE (POPMBI
yriiepoaa
Ilpumep
. Kuaaccudpukanus noiMmMepHbIX KOMIIO3UTOB M 00J1aCTH NPUMEHEHUS.
YT0 TaK0oe HAHOKOMIIO3UTHI M MOJIEKYJISIPHbIe KOMIIO3UTHI?
Yro Takoe HaHOTEexHOJOTHUM? VX pa3BuTHe.
Kaxkue 3HaeTe ajutoTponHbie (popMbl yriepoaa?
. Yem 00yci10BJIeH HHTEPeC K QyiiepeHaM, rpadeHaM u yriepoaHbIiM
HAHOTpPYOKam?

N AW

Tect Ne2. Tema: «IlonmumepHbie BOJOKHA U HETKAHBIE MATEPUATIBD)
Ilpumep
1. CuHTeTH4YeCKHE, HCKYCCTBEHHbIE M PUPOJAHBbIE BOJIOKHA.
2. BosokHa oco0oro HazHaueHus  (YrjiepoaHble, apamMHIHbIe,
Omopasziaraemsle u ap.).
3. Buabl HeTKaHBIX MATEPHAJIOB U 00J1ACTH UCIOJIb30BAHMS.
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4. Yem 00yc/10B/IeH NOBBILICHHBI HHTEPEC K HETKAHBIM MaTepHajiaM?

Tect Ne3. Tema: «Jlenapumepsl, TUNEPPa3BETBIECHHBIE TTOJIMMEPBI M TTOJIMMEPHBIE

LIETKH
Ilpumep
1.  Jlenapumepsl, oJIMMepHBIe HIeTKU. B 4eM cxoacTBo u pasianune?
2. I'me HCHONB3YIOTCH [IeHIApUMEPHI, TUIEPPA3BETBJICHHbIE MOJIHMEPbI H
MmMoJIMMEPHBIC IIIeTKI/I?
Tect Ne4. Tema: «IlonumepHbIe CBETOBOABD»
Iipumep

1. IlpuHoun padoThl MOJIUMEPHOIO0 CBETOBOAA:

OTBeT 1: cBET BIOJIb siipa CBETOBO/IA PACIIPOCTPAHSIETCS 3a CUET MOJIHOTO
BHYTPEHHETO OTpakKeHHUA,
OTBeT 2: CBET pacnpocTpaHseTcs BAOIb OTpakaroliel 000JI0YKH CBETOBOIA

2. le/I‘II/IHI)I CBETONIOTEPL B IIOJMMEPHOM CBETOBOAC M METOAbI HX
CHHUKCHUA.

3. O0gacTu MCIOJIB30BAHUSA NOJTUMMEPHBIX CBETOBO/I0B.

Tect NeS. Tema: «Ilonumepsl 1 GHOMOIMMEPDI B MEAULIUHED
Ilpumep

O0yaacTi NCNOJIL30BAHUS CHHTETHYECKHUX IMOJIHMEPOB B MCAUIINHE.

Buonosmmepsl ¥ UX PoJib B OKpY:KamoLIeil cpexe.

Kakue npupoanbie nojmmMepsl 1 OMONMOJIUMeEPBI 3HaeTe?
.  buopasnaraemble nosumepsl U «3eJieHAs XUMUS.

-BSJ)ND—R

KosnokBuym Ne2. Tema: «IlommMepsl B HAHOTEXHOJIOTHH, BOJIOKOHHOM ONTUKE U
«3EeIEHON XUMUAN»»

Ilpumep
3agava 1. Knaccugukanus noiuMepHbIXx KOMIO3UTOB U 00J1aCTH IpUMEHeHus1. YTo
TaKO€  HAHOKOMIIO3UTBI M  MOJIEKYJSIpHbIE  KOMIO3uThl?  YTO  Takoe
HaHOTeXHoJoruu? 1x pazButHe.

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

3agaua 3. Uto Ttakoe «3eneHas xumusa? Kakue npupoaHBIE TNOJUMEpPHI U
ouomnonumepsl 3HaeTe? buopasnaraeMple MOIMMEPHI U JJIsl YEro OHU HYKHbI? [ e
WCTIOJIB3YIOTCS MTOJIUMEPBI B METULIMHE?

JIK3aMeH
Ipumep sx3amenayuonno2o burema
1. UTto Takoe BOJIOKOHHAs ONTHKA U OJMMEPHBIN CBETOBO?
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2. Yto Takoe resib-TeXHOJ0THsI? OCHOBHBIE TEXHOJIOTHYECKHUE CTAIUU MTOTyYSHUS
CBEPXBBICOKOIIPOYHBIX BOJIOKOH METOJIOM T'€JIb-TEXHOJOTHH.

3. Knaccuduxamuss cynpaMoNeKyISIpHBIX TMOJMMEPOB U 0O0NacTu HX
UCIIOJIb30BaHUS.

4. «3eneHas XuMus» u 6I/IOpaBHaFa€MBI€ IMOJIUMCPHI.

HIkana oueHUBAHUS BHINIOJTHCHUS HHIUKATOPOB:

Nuaukatop curTaeTcsi BHIIOJHEHHBIM, €CIIM JJM00 BO BpeMs TEKYIIEH, aTTeCTaluu
CTYIEHT HalOpaJl Kak MHHUMYM IIOPOTOBO€ KOJIMYECTBO OAJIOB 3a TE BHUIBI
AKTUBHOCTH, KOTOPBIE OTBEYAIOT 3a JAHHBIM UHIUKATOP.

Mnnkatop Texkymas arrecrauus JK3aMeH
Ne ITopor Makcumym ITopor Maxkcumym
| OIIK-1.1 20 60 20 40
OIIK-1.2
OIIK-4.2

IlIkana 1 KpUTEPUH BHICTABJEHUSA OI[€HOK 32 JUCHMILIUHY:

[Ilkajja W KpUTEpUHM  BBICTABJICHUS  OLEHOK  «OTJIMYHO»,  «XOPOLIOY»,
«YJIOBJIETBOPUTEIIBHO» M «HEYJIOBIIETBOPUTEIIBHO» OMNMUCAaHbl B JIOKAJIbHOMU
HOPMATUBHOW JIOKyMEHTAalMh TBEpPCKOro TOCYJApCTBEHHOIO YHUBEPCUTETA
(ITonoxxenne 0  peHUTHMHTOBOM  cuctemMe 00yudeHusi cTyaeHToB  TBIY).
[TonoxutenbHasi OLIEHKA MOXKET OBITh BBICTABJICHA TOJBKO B TOM cCllydae, €Cliu
BBITIOJIHEHBI BCE MHAUKATOPHI.

V. llepedyeHb OCHOBHOM M JIONOJTHUTEILHON YU4eOHOM JIMTEPaTypbl, HEO0X0AUMOM
17151 OCBOEHUSI TUCIHUILITNHBI:

1. PexomeHnpyemas iureparypa

a) Ocnoenas rtumepamypa:

1. Tarep A.A. ®usuko-xumust noaumepos. 2007. 4-e uz., nepepad. u gom. Yueo.
nocobue s xuM. ¢ak. yH-toB / A. A. Tarep; mox pea. A. A. Ackazackoro. - M. :
Hayunsriit mup, 2007. - 573c.

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

2. ITaxomoB [1.M. OcHoBbI puznku 1 xumun osiumepoB. 2016. 163 c. Treps: TBI'Y
(umeetcs B oubmmotexe TBI'Y).

0) /lononnumenvhas numepamypa:

1. BBICOKOMOJICKYJIpHBIE COCOUHEHWS : YYeOHWK W TPAKTUKYyM IS
akajgemudeckoro OakamaBpuata / mox pen. A. b. 3e3una. — M.: M3ngarenscTBo
Opaiit, 2016. — 340 c. — Cepus : bakanasp. Axkagemuueckuil kypc; ISBN 978-5-
9916-5603-0. To xe [DnekTpoHHbIM pecypc]. - Pexum  gocryma:
https://nashol.com/2017022893334/visokomolekulyarnie-soedineniya-zezina-a-b-
2016.html
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2. Kupeer B.B. Beicokomorekymnsipabie COSTUHEHUS : yUeOHUK JJi1 OaKamaBpoOB. —
M.: N3narennctBO FOpaiit, 2013. — 602 c. — Cepus : bakanaBp. YrinyOjaeHHBIN KypcC.
ISBN 978-5-9916-2280-6. Pexum JOCTyTIA:
http://static.ozone.ru/multimedia/book_file/1009501915.pdf.

2. IIporpaMmMHoe obecrieyeHue
a) JIulieH3noHHOE MPOrpaMMHOE 00ECTICUCHHE:
e Mmuorodyukunonanbubiil pegakrop ONLYOFFICE
e HyperChem
e Origin 8.1
e [SISDraw 2.4 Standalone
6) CBOOOIHO pacnpocTpaHsIeMoe MPOrpaMMHOE OOecTiCUeHHe
Google Chrome

3. CoBpemeHHbIe MPodecCHOHAILHBbIE 0a3bI IaHHBIX U MH(POPMAIHOHHBIE
CNPaBOYHbIE CHCTEMbI
e IBC «ZNANIUM.COM» www.znanium.com;
e JBbC «YHuBepcutTerckasi 0udanorexa oHJaiin» https://biblioclub.ru/;
e IBC «Jlanb» http://e.lanbook.com

4. IlepeyeHbp pecypcoB HH(POPMALHOHHO-TEJEKOMMYHHKAIIMOHHOW  CeTH
«UHTEepHET», HEOOXOMMBbIX /IJIsl 0CBOECHHU S TUCIMIIIMHBI:

1.BupryaneHas oOpazoBarensHas cpena TBI'Y (http:/moodle.tversu.ru)

2.Hayunas ouommoreka TBI'Y (http://library.tversu.ru)

http://library.tversu.ru

http://www.iprbookshop.ru/

https://biblioclub.ru/

https://www.nature.com/

https://rd.springer.com/

VI. MeToanueckne yKa3aHusi 1jisi 00y4aromuxcs Mo OCBOCHHUIO TUCIUIIJIMHbI:

Y4eOHasi nporpaMma JMCHUILIUHBI KAKTYaJIbHbIE MP00JieMbl HAYKH 0O
noJimMepax»

Tema 1. BBEJIEHUE
Hcropuueckuil 3kckypc mo mpodsieMe (popMUpOBaHUS CPaBHUTEIBHO MOJIOJION
HayKu 0 nojaumepax. OCHOBHBIE 3Talbl Pa3BUTHS HAYKH O TIOJIMMEpax.

Tema 2. BBIJAIOIIUECSA YUEHBIE-ITOJIMMEPIIINKN N NX BKIIA/L B

HAVKY O ITOJIMMEPAX

I'epman IITaynunrep — naypear HoGeneBckoi mpeMun U OCHOBOMOJIOXKHUK HAyKU
o nonmmepax. Cunre3 Kaposzepcom Ha pupme «/1ornon» nonnamMuaos, noau3hupos
U JIp. CUHTETHYECKUX MoiauMepoB. OTkpeiTue YoTcoHOM U Kpukom JBOWHOMN
cnupamn JJHK. Cunte3 Hurnepom u Hartoil crepeoperyisipHbIX MOJIUMEPOB.
Bxnan poccuiickux yuenbix (AnekcanapoB A.Il., XKypxos C.H., Ko6eko ILIIL.,
Kaprun B.A., Bonbkenmreitn M.B., Kopmak B.B. u ap.) B pa3Butue Hayku o

MOJIMMEPAX.
Tema 3. IIOJIMMEPHBIE PACTBOPLI, PACITVIABBI 1 I'EJIN
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Pa3nuuHbie BUABI arperaTHOro0 COCTOSIHUSI TMOJUMEpPOB. TeopeTudeckue u
HKCIEPUMEHTANbHBIE JaHHBIE O CTPOEHUM pPACTBOPOB, pACIUIaBOB, reled U
0JIOUHOTO COCTOSIHUSA MOJTUMEPOB.
Tema 4. ITPOBJIEMbBI YITPOUHEHUSA [TOJIMMEPHBIX MATEPUAJIOB.
I'EJIb-TEXHOJIOI'MA
Kunernueckas teopus npoudHoctu C.H. Kypkosa. [locTikenuss 1 npoOiemsbl B
0o0JaCTH  CO3/aHMsI  BBICOKOINPOYHBIX  MOJMMEPHBIX  MarepuanoB. THUIbI
BBICOKOIIPOYHBIX MOJIMMEPHBIX MATEPUAIIOB U UX IpUMEHEHHE. [ [popbIB B co3qanun
BBICOKOTPOYHBIX BOJIOKOH UX THOKOIIETIHBIX TTOJIMMEPOB C TIOMOIIBI0 METO/IA Tellb-
TeXHOJOTUU. OCHOBHBIE CTaJUU IMOIYYEHHS] BOJIOKOH METOJOM TelIb-TEXHOJIOTHH.
[TonyueHne CBEPXMOPUCTBIX M CBEPXHAMOJHEHHBIX MOJIUMEPHBIX MaTEpUATIOB
(kceporelieil) ¢ UCTOJb30BAHUE IelIb-TEXHOJIOTHUU.
Tema 5. CYITPAMOJIEKVYJISIPHA A XUMUA, CYIIPAMOJIEKYJIAPHBIE
[TOJIMMEPHI U I'EJIA
Pa3zpaboTka ocHOB cympamosekyispHoit xumuu JK.-M. Jlennom. Ucmons3oBanue
uJel CyNpaMoJIeKyIIPHON XUMUH TIPU CO3/IaHUH CYTPAMOJIEKYISIPHBIX OJUMEPOB.
Buapl cynpaMoiekyasipHbIX MOIUMEPOB U UX npuMmeHeHue. CynpaMoeKysspHbIe
reu.
Tema 6. IIOJIMMEPHBIE XXUJIKNE KPUCTAJIJIbI
Tunel nomumepubix XK u ux mnpuMeHeHue. YNpPOYHEHUE KECTKOLETHBIX
nonumepoB depe3 XK coctossHue. BbICOKONpOYHBIE BOJIOKHA M IUIEHKH W3
MOJINAPAMUJIOB U TEPMOTPOITHBIX MOIUI(PUPOB.
Tema 7. IIOJIMMEPHBIE KOMIIO3UTBI N HAHOTEXHOJIOI'UA.
AJUUIOTPOITHBIE ®OPMBI YTJIEPOJIA
Turnbl NOJIMMEPHBIX KOMITIO3UTOB M X UCIOJIb30BaHue. HaHokoMmno3uThl. PazButue
HaHoTexHoyioruu. OTKpeITHE KapOuHa, ¢yiuiepeHa, HaHOTpyOoK u rpadena. Ux
CBOMCTBA ¥ IPUMEHEHHUE.
Tema 8. IIOJIUMEPHBIE BOJIOKHA 1 HETKAHBIE MATEPUAJIBI
Bupl moauMepHbIX BOJIOKOH, HETKAHBIX MaTE€pUasIbl U 00JaCTH UCIIOIb30BaHUS.
Tema 9. IIOJIMMEPHBIE CBETOBO/IbI
PazButne BONMOKOHHOW onTUkU. [IpuHIIMI pPabOTHI BOJIOKOHHOTO CBETOBO/IA.
[TonuMmepsl, UCHOIB3yEeMbI€ JUIsI  MPOU3BOJACTBA  ONTUYECKUX  BOJOKOH.
[IpenmylecTBa U HENOCTATKM TMOJMMEPHBIX CBETOBOJOB IEpe] KBaplEBBIMU U
CTEKJISIHHbIMU. [IpUyuHBI CBETONMOTEPh B MOJUMEPHOM ONTHYECKOM BOJIOKHE.
OO6nacTi HWCTHONB30BaHUS TOJMMEPHBIX CBETOBOAOB. O05acTH HCMOIB30BAHMS
MOJIMMEPHBIX CBETOBOOB.
Tema 10. JEHAPUMEPBI, TUIIEPPA3BETBJIEHHBIE TTOJIMMEPBI U
I[TOJIMMEPHBIE IIETK1
CuHTEe3, CTpOCHUE U UCIIOIh30BaHUE PA3BETBICHHBIX MTOJUMEPOB.
Tema 11. IIOJIMMEPHI 1 BUOITOJIMMEPHI B MEJIMITNHE
Hcnonb3oBaHrue TMOJUMEPOB B MeaulluHEe. Buasl OHOMOIMMEPOB U HX
WCIIOJIb30BaHUE B MEIUITUHE U OMOTEXHOJIOTHH.

BOHpOCbI JJIA IOATOTOBKH K K3aMCEHY

1. HazoBuTE y4e€HBIX, BHECIINX OINPEAECISAIOMINN BKIaJ B Pa3BUTHE HAYKH O
nosmMepax. Korga okoHuarensHo cpopMupoBaiach Hayka 0 oJiuMepax?

2. HazoBuTe OCHOBHBIE HAayY4YHBIC IIKOJIbI 110 ITOJIMMCPAaM.



JlaliTe kaccuUKauo MOJIMMEPOB.

3
4. Jaiite kiaccu(UKaIMIO U3BECTHBIX CYIPAMOICKYJISPHBIX MOJTUMEPOB.
5. UYTO Takoe TUKCOTPOIHBIN CYNPaMOJIEKYJIAPHBII reb?

6

HazoButre ocobGeHHOCTH CTPOCHHUA IIOJIMMEPOB B PA3JINMYHBIX (1)8,30BO-
arperaTHbIX COCTOSHUAX.

7. Buem CYTb MCTOa rejib-TeXHOJIOruu?

8. FI[C HCIIOJIB3YIOTCA BBICOKOIIPOYHBIC ITOJIMMCPHBIC BOJIOKHA, ITIOJIYYCHHBIC
C IIOMOIIIBIO rellb-TeXHOJIOruu?

9. Haiite xnaccudukanuio MoIMMEPHBIX KUJKUX KPUCTAJIIOB.

10.B 4yem cyTh MeTOJa yIPOYHEHHUS KECTKOUEMHBIX mnojumepoB uepes KK
cocTostHue?

11.[Jalite kiaccu@uKkanuio TOJUMEPHBIX KOMIIO3UTOB M CIOCOOBI HX
MOJIy4EeHHUS.

12.Y10 Takoe HAHOKOMIIO3UTHI 1 HAHOTEXHOJIOTUU ?

13.Yem oOycIiOBIIEH MOBBIIICHHBIH HHTEPEC K HETKAHBIM MaTepuaiam?
14.KT0 co3/1an KUHETUYECKYIO TEOPUIO TPOUYHOCTH MOJIUMEPOB?
15.0CHOBBI KNHETHYECKOW TEOPUU ITPOYHOCTH.

16 IIpuHuun qeidcTBHUs NOJTUMEPHOTO CBETOBOJIA U TPEOOBAHMSI K TTOJIUMEPaAM,
HCIIOJIb3YEMBIM IPU UX U3TOTOBJICHHH.

17.1' ne ucronb3yroTcsi pa3BETBICHHBIC MOJIUMEPHI?

18.HazoBuTe 00J1aCTM HCHOJIB30BAHUS TOJIUMEPHBIX BOJIOKOH 0CO0OOTO
Ha3HAYCHUS.

19.11pu4unrHBI CBETONOTEPH B TOJTMMEPHOM CBETOBOJE M METOJIBI UX CHUKECHMUS.
20.0065acTy UCMOJIb30BAHUS MTOJIMMEPHBIX CBETOBOJIOB.

21.061acTH UCMIOIB30BaHUSI CHHTETUYECKUX TTOJIMMEPOB B METUIIMHE.
22.buononuMepsl U KX POJIb B OKPYKAIOIIEH Cpeae.

23.AnmnotponiHeie  ¢GoOpMBI  yriepojia, MPUMEPHl  HUCMOJIL30BaHUS B
HaHOTEXHOJIOTHUSIX.

24.Jlengpumepsl, OIUMEPHBIE HIETKH. B 4em cXocTBO U paznuuue?
25.Vcnionp30BaHuE HETKAHBIX MaTEPHAIOB B HAPOJIHOM XO34MCTBE.
26.AKTyaJIbHOCTD MOJIy4eHUS] OHOopasiiaraeMbIX OJIUMEPOB.

27 Ilpuponnsie nonumepsl. OCHOBHBIE KIIACCHI.

28.bypHoe pa3zBuTHE HAHOTEXHOJIOTHH.

29.0OCHOBHBIE ITyTH YIIPOUYHEHHUSI IOJTUMEPOB.

30.Knaccudukanus u ucronaszoBanue KK momumepos.

31.BojoKkOHHas ONTHUKA HA MOJIUMEpPaX.

32.MeTo renb-TEXHOJIOT U H.

33.Knaccudukanuu cynpamoJIeKyJIsIpHbIX MOJMMEPOB, HX XUMHUYECKOE
CTpOEHHUE.

34.Jlaypeatsl HoOeneBckoi mpeMuu 1o MoJIUMepPaM.

35.CraHoBIIeHHE HayKy O noyimMmepax. Mlctopuyueckue aTansl.



VII. MartepuajbHO-TeXHUYeCKasi 0a3a, HeoO0XoaAMMAas IJs OCYUIeCTBJICHUSA
00pa30BaTeJbHOI0 MPoLecca Mo AUCHUIINHE:

N S R

JlabopaTopusi CIEKTPOCKONHH, OCHAIIIEHHAs: COBPEMEHHBIM 000PYI0BaHUEM
no MUK u VYO cnekrpockonuu, JIUHAMHUYECKOMY CBETOPACCESIHUIO,
BUOPAITMOHHONW BUCKO3UMETPUM, ONTHUYECKOW MHUKPOCKONHUHU, a TaKkKe
KOMITbIOTEpPAMHU C BBIX0JI0M B Internet.

Tabnuirel, cxembl, pUCYHKH, (POTO.

KoMmmproTepHblli  KJIaCTep,  NO3BOJSIOIMIMA  NPOBOJUTH  KBAHTOBO-
MEXaHUYECKUE PACYETBl U MOJEKYJSIPHOE MOJEIMPOBAHUE IOJUMEPHBIX
CUCTEM.

Pazmarounsiii Matepuai mo HanboJiee BaKHBIM TeMaM Kypca.
JIeMOHCTpalMOHHBI MaTepHall Ha Cllalilax o TeMaM JUCLUTLIAHBIL.
VY4yeOHas aymuTopus ¢ MyJIbTUMEIUHHON YCTaHOBKOM

KoMmmbroTepHsIit Kitacc.

VIII. CBenennsi 00 00HOBJIeHMH pado4eil MPOrpaMMbl TUCHUILNIMHBI

Nerr. . OOHOBIIEHHBII Ornncanne BHECEHHBIX PexBH3uTHI TOKYMEHTA,
pasnen paboueit U3MEHECHUMN YTBEPAUBLIETO
IPOrpaMMmbl U3MCHCHUS
JUCIHUATLINHEL
1. Pasznen V. YueOno- Jlo6asiienpl HOBBIE TocoOus B | [Iporokon Nell ot
METOINYECKOE U OCHOBHOM cniucok nutepatypsl | 28.04.21r. 3acenanus
uH(popMaImoOHHOE YUEHOTO COBETa XMMHKO-
obecrneueHue TEXHOJIOTHYECKOTO
JIUCITAIIIHHEI dakynpTeTa
2.




