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1. AgHoranus
1. Iesb 1 3202494 JMCHUILIAHBI

L{enmbro OCBOCHYSI TUCHMILIIMHBI SIBJISETCS: 3HAKOMCTBO CTYJEHTOB € MOCIEAHUMU
JOCTHKCHUSIMH B 00J1TaCTH HAYKHM O TIOJIMMEPAX U TEMU BAXKHEHIIIMMH TPOOIeMamu,
KOTOPBIE €II¢ MPEACTOUT PEIINTh, PACCMOTPEHUE COBPEMEHHBIX MPOOJIEM TEOPUHU
MOJIUMEPOB, OOCYKJIECHUE BAXKHCHIIMX TEHJACHIMHA B 00JaCTW CHHTE3a U
MPUMEHEHUS MOJIUMEPOB W OuonoaumepoB. [Ipu 3Tom ocoboe BHMUMaHuEe Oyaer
YIEIEHO PACCMOTPEHHMIO MOCIEAHUX JOCTMKEHHWH B 00NAcTH CO3JaHMS HOBBIX
MOJIMMEPHBIX MATEPUATIOB U TEXHOJIOTHIA.

3agayamMu OCBOCHMSI JWCLMIUIMHBI SIBISIOTCS. (PyHOAMEHTAIbHAs HAay4HAs
JUCHATUIMHA "'BBICOKOMOJICKYJIIPHBIC COEAUHEHUS'', KOTOPas 3aKI0YACTCS B TOM,
YTO MOJIMMEPHOE COCTOSIHUE - 0c00ast popma CYIECTBOBAHUS BELIECTB, KOTOpas B
OCHOBHBIX (PU3NYECKUX U XUMUUYECKUX MPOSIBJICHUSX KAYECTBEHHO OTJIMYAETCS OT
HU3KOMOJIEKYJIIPHBIX BEIIECTB. [103TOMY INIABHOE BHUMAHHME B JAHHOM KypcCe
YIAEHSETCS PACCMOTPEHUIO TOCIEAHUX AOCTHKCHHHA B 0OJacTH CO3MaHUs W
M3YUYECHHUS HOBBIX TTOJIMMEPHBIX MATEPUAJIOB C YHUKAJIBHBIMU CBOMCTBaMHK. BoJibme
pa3MeEpPBl U LEMHOE CTPOCHUE MAKPOMOJIEKYJ] OOYCIIABIMBAIOT MOSIBJICHUE PAla
BaKHBIX CIENU(PUUECCKUX CBOHCTB, KOTOPHIE OMPEACISIOT MPAKTUYECKYIO IEHHOCTh
NOJIUMEPOB KAK MAaTEPHAIOB, a TAKXKE UX OMOJOTHYECKOE 3HAYECHHUE.

[Iporpamma kypca BkrodaeT 11 OCHOBHBIX pa3iciioB:

1. BeencHue
2. BBIOAOIIMECS YYEHBIC-MOJIMMEPIIMKA W WX BKJIQA B HAYKy O

MOJIMMEPaxX
[TonumepHBIE PACTBOPHI, PACILIABHI U TEJIN
[TpoOGnemMbl ypoUHEHHUS MOJIMMEPHBIX MAaTepUaJIoB. [ €b-TEXHOIOTUS
CynpaMoneKyaspHas XUMHS, CYyITPAMOJICKYJISIPHBIC TTOJTUMEDBI U TEITA
[TonuMepHBIE KUIKUE KPUCTAILIBI
[TonuMepHbIE KOMITO3UTHI M HAHOTEXHOJIOTHS. AJIJIOTPONHBIE (POPMBI
yraepoja
8. TlomuMepHBIC BOJIOKHA U HETKAHBIC MATEPHAAITBI
9. TlommMepHBIE CBETOBOIBI
10.JlenapuMEPBI, TUTIEPPA3BETRICHHBIC TTOJIAMEPBI U MMOJTUMEPHBIE IETKH
11.TTonumepsl 1 OMOMOIMMEPHI B MEUIIUHE

N o kW

B xone o0y4yeHusi MPOBOAATCS CHEAYIOIMIME BUIBI AYJIWTOPHBIX 3aHSTHIA:
JIEKIWUU, CEMUHAPCKHUE 3aHSATUsSI, KOHCYJIbTAMW, KOHTPOJBHBIE PAOOTHI, 3a4€T W
DK3aMEH. YCBOCHHME TEOPETUYECCKMX 3HAHWKA TpeOyeT NOCEIEHUs JICKIHA,



CEPbE3HOH CaMOCTOSTENBbHOM paboTel ¢  Y4YeOHMKOM, M TPOBEPSETCS HAa

KOHTPOJIbHBIX pa60TaX I10 N3y4aCMbIM TCMaM.

OtnenbHbIe TEMbl TEOPETHYECKOTO Kypca NpopadarhiBaOTCs CTYIEHTaMU
CaMOCTOSITENIbHO B COOTBETCTBMM C IIJIJAHOM CaMOCTOSTENbHOM padoThl U
KOHKPETHBIMH ~ 33/IaHUSIMM  TMIPEMOJaBaTeyis C  Y4ETOM  WHAWBUAYAIbHBIX
0COOECHHOCTEH CTYIECHTOB.

2. Mecro aucuumiussl B crpykrype OOII

JluciuminHa «AKTyanbHble NPOOJIEMBl HAayKM O MOJMMEPAX» BXOJUT B
ONEKTUBHBIE AMCHUIUIMHBL 4 o0s3aTenbHOl 4YacT bnoka 1. «JIuCUUITAHBDY
y4eOHOrO IJIaHa.

JIMCIMIUIMHA COACPYKATENIBHO OHA 3aKJIAABIBACT OCHOBbI 3HAHUM UIsE OCBOCHHUS
JUCUMITIMH ~ 0a30BOM  4YacTm (CAKTyalbHbIC 33a4d COBPEMEHHOH XUMHUWY,
«HaHoxumusi» ), SI€KTUBHBIX JUCIUTUIAH.

3. O0bem qucHUIINHBI 4 3a4eTHBIX ¢auHUL, 144 akaAeMHMYECKHX Yaca,

B TOM YHCJIE:

KOHTAKTHAs ayIuTOpHasi padora: jiekuuu - 15 yacos, madoparopHbeie paboTsl - 45
YacoB, B T. 4. Ta0OpaTtopHast MpaKTUYeCKast MOATrOTOBKA — 45 4acoB,

CaMOCTOSITJIbHAS padoTa: 57, KOHTPOJIb - 27.

4. Ilnanupyemblie pe3yabTaTbl OOYUE€HHsI MO AUCHMILIAHE, COOTHECEHHbIE C
IUIAHNPYEMbIMH Pe3yJibTATAMH 0CBOEHHS1 00Pa30BaTeIbHOI MPOrpaMMbI

ILnannpyemble pe3yJibTaThl
O0CBOCHHS 00Pa30BaTEe/ILHOI
nporpamMmsl ((popmupyemsbie

ILnanupyemsbie pe3y/ibTaThbl 00y4eHHUsI 10
AUCLHUILIHHE

AKCTIEPUMEHTAJIbHBIC U PACUETHO-
TEOPETUUECKUE UCCIICIOBAHUS B
n30paHHO# 001aCTH XUMUU WU
CME)KHBIX HayK C
MCIOJIb30BAaHUEM COBPEMEHHBIX
npruOOPOB, MPOrPAMMHOTO
obecrneueHus 1 6a3 JaHHBIX
NPpOPECCUOHATBHOTO Ha3HAUYCHUS

KOMIICTEHLIUH)
OIIK-1 CnocoGeH BBINOHSTH OIIK-1.1. Mcnons3yeT CyHIECTBYIOIIUE U
KOMIIJIEKCHBIE pa3padaThIBACT HOBBIE METOIMKH

MOJIYYECHUS M XapaKTEPU3aLMK BEIIECTB U
MaTEpPUANIOB IS PELICHUS 3a/1a4 B
M30paHHOM 00ACTH XUMUU UJTH CMEKHBIX
HayK,

OIIK-1.2. Mcnons3yeT COBPEMEHHOE
000pyI0BaHUE, MPOTPAMMHOE 00€CIICUEHNE
u npodeccuoHaibHble 0a3bl JaHHBIX AJIS
peleHus 3aaa4 B u30paHHoi obactu
XUMHUHU WA CMEKHBIX HaYK.




OI'lIK-2 CnocobeH
aHaAJIM3UPOBATh,

CMCIKHBIX HAYK

WHTEPIPETUPOBATE U 0000IIATH

PE3YNbTAThl SKCIEPUMEHTATIBHBIX
U PacUy€THO-TEOPETUYECCKUX pabOT
B M30paHHO 001aCTH XUMUU WU

OIIK-2.1. [TIpoBOAMT KPUTHUYECKUI aHAITN3
PE3YJIbTaTOB COOCTBEHHBIX
AKCIEPUMEHTATIBHBIX U PACYETHO-
TEOPETUYECKUX PAdOT B M30paHHON o0nacTu
XMMHUHU UK CMEKHBIX HAYK;

OIIK-2.2. ®opMyaupyeT 3aKIFOYCHUS U
BBIBOJIbI TIO PE3yJIbTaTaM aHaJIn3a
JMTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
AKCIEPUMEHTATIBHBIX U PACYETHO-
TEOPETUYECKUX PAdOT B M30paHHON o0nacTu

XHUMHH HUJIN CMCIKHBIX HAYK.

OlIK-4

y4aCTBOBATh B

npo¢eCCUOHATTEHO

CrocoOeH roToBAThH MMy OIMKaLWH,

nPO(PEeCCHOHATTBHBIX TUCKYCCUSIX,
MPEACTABIIATH PE3YIIBTATHI

NEATENBHOCTH B BUEC HAYUYHBIX U
HAy4HO-TIOMYJISPHBIX TOKJIAI0B

OI1K-4.2 TTpencraBiisieT pe3yJibTaThl CBOCH
padoTHI B YCTHOM opMe HA PYyCCKOM U
AHTTIANCKOM SI3BIKE.

5. ®opma NpoMeKyTOUYHOI aTTECTAIMH H CEMECTP MPOXO0KIEHHSI:

JK3aMEH BO 2-M CEMECTPE.
6. SI3bIK IpenogaBaHus PyCCKUIA.

I1. Copep:xkanne IMCUUILTHHBL, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesiam) ¢
YKA3aHHEM OTBEJICHHOT0 HA HUX KOJIHYeCTBA aKaIeMHYECKHX YacOB U BU/I0B

Y4eOHBIX 3aHSATHIA

Yuebnas nmporpamma | Bceero KonTakTHast padora (4ac.) CamocrosT
— HAUMEHOBaHHe (1ac.) Jlekuuu = eJbHast
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1. Beenenue 0 0
2. Brpiparowmuecs 0 1 3
yUYeHbIe-
NOJUMEPIIUKH U
UX BKJIaJ B HAyKy
0 HoNUMepax




ITonumepHsbie
pPacTBOpHI,
pacIuiaBbl U resu

12

4. TIpobnemsr

YIIPOYHEHUS
MOJIUMEPHBIX
MaTEPHUAJOB.
I'enp-TexHONOT S

12

CynpamonekyJsip
Has XHUMHUs,
CYIPaMOJIEKYJIsIp
HBIC MTOJIUMEPBI U
reaun

12

6. llonumepHble

KUK
KPUCTAJLIIbI

16

ITonumepHsbie
KOMIIO3UThI u
HaHOTEXHOJIOTHH.
AnnorponHeie
(dbopmsI yriepona

14

ITonumepHsbie
BOJIOKHA 51
HETKaHbIE
MaTepHabl

15

Jenapumepsl,
rUneppasBeTs-
JIeHHbIE
MOJIUMEPDI u
MOJIUMEPHbIE
LIETKU

16

1

0. ITonumepHbie
CBETOBOJIbI

21

1

1. ITonumepsl 51
ouonoauMepsl B
METULIITHE

14

HUTOI'O

144

15 45

10 47

III. OGpa3oBaTebHbIE TEXHOJIOTHHU

YueOHast mporpamma —
HAUMEHOBAaHHUE Pa3esioB U

TEM (8 CIMpo2om

coomeemcecmeuu cpaa@eﬂom

11 PIT])

Bun zansatus

O06pazoBarenbHbIe TEXHOJIOTHH

1.

BBenenue

® JICKLMA

TpanuuoHHbIe ((ppoHTANTBHAS
JICKLIUsA),
UH(pOPMALTMOHHBIE

(Toka3 mpe3eHrarmii)
TEXHOJIOTUSI MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0YYEHUs




Brimaromuecss  y4ueHble-
MOJUMEPLIUKHU U UX BKJIAL
B HayKy O MOJUMepax

JICKLIST
npOBepKa JOMAITHUX
3aJaHUN

® TpaguIHOHHBIE ((PPOHTATIBHAS

JEKLIHST),
o uH(pOpMaMOHHBIE (TIOKa3
NPE3EHTALIHI)
. TEXHOJIOTUSI MOAYJIBHOTO U

0JIOYHO-MOYJIBHOTO O0Y4EHUsI

IlonumepHBIE  pPacTBOPHL,
pacruiaBbl U reNu

JIEKLNs
pelieHue 3anad u
yIPaKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

® TpaguIHOHHBIE ((PpPOHTATBHAS
JEKLHs, PeLIeHNEe YIIPaXXHEHUH ),

¢ uHpOPMALIIOHHBIE

(mokas mpe3eHrarmii)

®  TEXHOJIOTHUS UCCIIEIOBATENBCKON
AesITenbHOCTH ((PU3NIeCKuil 1
XUMHYECKUI SKCIIEPUMEHT)

® TEXHOJIOTUS MOAYJILHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI

IIpoGnembl  ynpoyHeHHs JeKIus ® TpaguLHOHHBIE ((PPOHTATIBHAS
NOJIMMEPHBIX pelieHue 3aaa4 u JIEKLIUS, PeIICHUE YIIPAKHEHUH),
MaTepHaJIoB. I'enb- yIpasKHeHUH ¢ uHpOPMALIIOHHBIE
TEXHOJIOTHS IPOBEPKA JOMAIIHUX (mokas mpeseHTaLuit)
3aaHUH ® TEXHOJIOTHUS UCCIIEeN0BATEIbCKON
eI TenbHOCTH ((PU3NIeCKUil 1
XUMHYECKUI HKCIIEPUMEHT)
® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0YYEHUs
CynpamonekyJsipHas JeKIus ® TpaguLHOHHBIE ((PPOHTATBHAS
XUMHA, pellieHue 3a1a4 U JEKLHs, PeLIeHNEe YIIPaXXHEHNH ),
CYIpPaMOJIEKYJISIPHbIE yIpasKHeHUH ¢ uH(pOPMALIIOHHBIE

MOJIMMEPHBI U I'€JIN

npOBepKa AOMAIIHUX
3aJaHUN

(Tokas mpe3eHTarmii)
®  TEXHOJIOTHUS UCCIIEOBATENBLCKON
AesITenbHOCTH ((PU3NIeCKUi 1
XUMHUYECKU I SKCIIEPHUMEHT)
® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHUsI

ITonumepHsbIe
KPUCTAJLIbI

JKHUAKHE

JIEeKLNS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpPKa TOMALIHUX
3a4aHUN

® TpaguIHOHHBIE ((PPOHTATBHAS
JEKLHs, PeLIeHNEe YIIPaXXHEHNH ),

¢ uHpOPMALIIOHHBIE

(Tokas3 mpe3eHrarmii)

®  TEXHOJOTHUS UCCIIEIOBATENBCKON
eI TenbHOCTH ((PU3NIeCKUuil 1
XUMHYECKUI HKCIIEPUMEHT)

® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI

HOHI/IMeprIe KOMITIO3UThI

u HAHOTEXHOJIOTHH.
AnnorponHeie bopmbl
yriepona

JIEKLINS
pelieHue 3ana4 u
YIPaKHEHUN
MIPOBEpPKa TOMAIITHUX
3a4aHUN

® TpaguIHOHHBIE ((PPOHTATIBHAS
JEKLHs, PeLIeHNe YIIPaXXHEHU ),

¢ uHpOPMALIOHHBIE

(TIoKa3 mpe3eHTarmii)

®  TEXHOJOTHUS UCCIIEIOBATENIBLCKON
AesITenbHOCTH ((PU3NIeCKUi 1
XUMHYECKUI HKCIIEPUMEHT)

® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI




8. IlonmumepHble BOJIOKHA U
HETKaHbIe MaTEepHabl

JIEeKLNS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpanuuoHHbIe (ppoHTANTBHAS
JEKLHs, peLIeHNe YIPaXKHEHUH ),
UH(pOPMALIMOHHBIE

(Tokas mpe3eHrarmii)
TEXHOJIOTHSI NCCIIENOBATEIbCKOM
AesITenbHOCTH ((PU3NIeCKUuil 1
XUMHYECKUI HKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
6JIOYHO-MOYJIBHOTO O0Y4EHHsI

9. Hennpumepsl,
TUNeppa3BeTBIICHHbIE
MOJIUMEPHI U MOJIUMEpHbBIE
LIETKU

JIEeKLNS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpanuuoHHbIe (ppoHTANBHAS
JEKLHs, PeLIeHNEe YIIPaXXHEHNH ),
UH(pOPMALIMOHHBIE

(mokas mpe3eHrarmii)
TEXHOJIOTHSI NCCIIEIOBATEIbCKOM
aesTenbHOCTH ((PU3NIecKUuil 1
XUMHYECKUI HKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI

10. IlonumepHBIE CBETOBOADBI

JEKLNs
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpPKa TOMAIIHUX
3a4aHUN

TpanuuoHHbIe (ppoHTANBHAS
JEKLHs, PeLIeHNEe YIPaXXHEHNH ),
UH(pOPMALIMOHHBIE

(Tokas mpe3eHrarmii)
TEXHOJIOTHSI NCCIIENOBATEIbCKOM
aesTenbHOCTH ((PU3NIeCKUuil 1
XUMHYECKUI HKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHUsI

11. Ilonumepsnr
OuonoaumMepsl B
MeIULINHE

JEKLNs
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpanuuoHHbIe ((PppoHTANTBHAS
JISKLIUsA),
UH(pOPMALTMOHHBIE

(TIOKa3 mpe3eHTaruii)
TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOYJIBHOTO O0YYEHUs

IV. Ouenouynnie

MaTepHadbl  UIA
MPOMEKYTOYHOM aTTECTAUN

NPOBEACHUSI

TEeKylein u

Texyuuii KOHTPOJIb YCIEBAEMOCTH

PACCYET BAJLJIOB
IO AMCIUIIVIMHE «AKTYAJIBHBIE TPOBJEMbBI HAYKHN O TIOJIUMEPAX»
1 MoayJib
P

Ne (Hi;);i:TTOi;T) Bua pa6otsl / cnocod Kpurepun onernpanms

1 |OIK-1.1 Tecthl - 6 6 GaJINOB (TECT COACPKUT
OIK-1.2 10 Bompocos, 0.1 6amn 3a 1
Ol1K-4.2 NPABUJIBHBIN OTBET)




2 Konnoksuym Nel 15 6annoB (KOJJIOKBUYM
BKJTFOUAET O0CYKIACHUE
OTBETOB 34 TECT — 7.5
OannoB, pemienue 10 3amau
— 7.5 bammoB
3 Beinonsenne qomManHen 4
paboTHI
4 ITocemaemocTn 1
5 Pabota Ha 3aHsaTHN 4
Hroro: 30
2 MOayJib
No
Pe3yabTat Bua pa6orsi / cocod
(MHAMKATOp) Kputepun ouenuBanus
1 |OIK-1.1 Tectsl - 5 6 OaJNIOB (TECT COAEPIKUT
OIK-1.2 10 Bompocos, 0.15 Oanos
Ol1K-4.2 3a 1 IpaBHJIBHBINA OTBET)
2 Komnoksuym Ne2 15 6annoB (KOJITOKBUYM
BKJIFOYAET OOCYKJIEHUE
OTBETOB 3a TeCT — 7.5
OannoB, pemienue 10 3amau
— 7.5 Gasnos
3 BeinoniHeHue fomansei padoTsl 4
4 ITocemaemMocTh 1
5 PaGota Ha 3aHsdTHN 4
Hroro: 30
6 JK3aMeH 40 (10 3apanmnii B Oustere
no 4 6a/171a)
HToro 3a cemecTp 100 6as10B
Texyuuii KOHTPOJIb YCIEBAEMOCTH
1 mopyab
Tect Nel. Tema: «Beenenne»
llpumep
1. Ipeamer u 3axa4n Kypca AKTyajbHbIC MPO0JIEMbI HAYKH 0 MOJTHMEPaXx.
2. Kornza um k10 BhoepBble BBeJ TMNOHITHE «BbICOKOMOJIEKYJISIPHBIE

coeuHeHus1)?












llpumep

. O0/1acTH UCNOJIL30BAHNS CHHTETHYCCKHUX MOJUMEPOB B MEIHIIMHE,

buonosimMepsl 4 UX PoOJIb B OKPY KaloILEH cpene.

Kakwue npupoanbie nojmMepsl 1 OHONMOJIUMEPHI 3HAeTe?
buopasnaraemsolie noiuMepsl U «3ej1eHast XUMHSD).

=W N -

KonsoxkBuym Ne2. Tema: «ITonmumepsl B HAHOTEXHOIOTHH, BOJOKOHHOM ONTUKE U
«3ENECHON XUMHUM»»

llpumep
3agava 1. Knaccuukanus moJIMMEPHBIX KOMIO3UTOB M 00JIaCTH TPUMEHEHUs. UTo
TaKO€  HAHOKOMIIO3MTBI M MOJIEKYJSIPHBIE ~ KOMIO3uTHI?  UTO  Takoe
HAHOTEXHONOTUU? X pa3BUTHE.

3agaua 2. UTO Takoe BOJIOKOHHAs ONTHMKA W TNOJUMMEPHBIA cBetoBoa? Ilytm
NOBBILICHHS] MTPO3PAYHOCTH MOJMMEPHBIX CBETOBOJAOB. OOMACTH MCHOIB30BAHUS
MOJIAMEPHBIX CBETOBOJOB.

3agaua 3. Uro Takoe «3eneHas xumusa? Kakue TPUPOAHBIE TOMUMEPHI W
Oonononumepsl 3HacTe? bruopasznaracMele MOJMMEPBI U [T YeTO OHU HYKHBI? [ 1ie
UCITOJIB3YIOTCS TTOJIUMEPBI B MEAULUHE?

JK3aMeH
Ipumep sx3amenayuonHoco burema
1. UTto Takoe BOJIOKOHHAS ONTHKA U TTOJIMMEPHBIA CBETOBO?

2. UT0 Takoe Telib-TeXHOJOTHS ? OCHOBHBIE TEXHOJIOTUYECKHUE CTAUU MOy YCHUS
CBEPXBBICOKOITPOYHBIX BOJIOKOH METOJIOM T€JIb-TEXHOJIOTHH.

3. Knaccudukanus CynpaMoJICKYJSPHBIX TMOJMMEPOB M 00JIACTH WX
UCIOJIb30BaAHUS.

4. «3eneHas xumMus» U OMOpasinaracMele MOJIUMEPSI.

IlIkaJjia oneHUBaHKS BHINOJHEHHS] HHAUKATOPOB:

HWHauKaTop CUMTAETCS BHITOJIHEHHBIM, €CJTM JIMOO BO BPEMS TEKYIIEH, aTTecTaluu
CTYJICHT HaOpaJl KaKk MWUHUMYM MOPOrOBOE KOJMYECTBO OalJIOB 3a TE€ BHUBI
AKTUBHOCTH, KOTOPBIC OTBEYAKOT 3a IAHHBIA WHIUKATOP.

MHkaTop Texkymas arrecranust JK3aMeH
Ne ITopor Makcumym ITopor Makcumym
1 OIlK-1.1 20 60 20 40
OIlK-1.2










ITonyyeHre CBEPXMOPUCTBIX M CBEPXHANOJHEHHBIX IMOJUMEPHBIX MAaTepUalIOB
(Kceporeneit) ¢ uCnoJib30BaHUE TENIb-TEXHOJOTHH.

Tema 5. CYIIPAMOJIEKYJISIPHAA XMW, CYTIPAMOJIEKYJIAAPHBIE

[TOJIMMEPLBI U I'EJIN

Pazpabotka ocHOB cynpamosnekynspaoil xumun JK.-M. Jlennom. Ucnonb3oBanue
WIEN CYITPaMOIEKYIAPHON XUMHAN IPU CO3JTaHUH CYITPAMOJIEKYIAPHBIX OJIUMEPOB.
Buapl cynpaMONIeKyJISIPHBIX MTOJIMMEPOB U UX MpUMEHEHUE. CynpaMOIeKyJIsIPHbIE
TEJIN.

Tema 6. [IOJIMMEPHLIE XXUJIKHUE KPUCTAJIJIbI
Tunel nmomuMepHblx KK M uX npuMeHeHHe. YNPOYHEHUE KECTKOLEITHBIX
nonmMmepoB  Yyepe3 KK cocTossHuEe. BBICOKONPOYHBIE BOJIOKHA W IUICHKA W3
NOJTMAPAMHUAIOB U TEPMOTPOMHBIX TOINIPUPOB.

Tema 7. IIOJIMMEPHBIE KOMIIO3WUThl M HAHOTEXHOJIOI'MA.

AJIUIOTPOITHBIE ®OPMBbI YTJIEPOIA
TWIBl MOJIMMEPHBIX KOMITIO3UTOB M UX UCITOIB30BaHE. HaHOKOMMO3UTEIL. PasBurtue
HAHOTEXHONOruu. OTKpbITHE KapOWHa, QyJuiepeHa, HAaHOTPYOOK | rpadena. Mx
CBOMCTBA ¥ IIPUMEHEHUE.

Tema 8. [IOJIMMEPHbLIE BOJIOKHA 1 HETKAHBIE MATEPHUAJIBI
Bubl monuMepHBIX BOJIOKOH, HETKAHBIX MATEPUAIBI M 00JIACTH MCIIOIB30BAHMSI.

Tema 9. [IOJIMMEPHbLIE CBETOBO/IbI
PazButne BOMOKOHHOH onTUKWU. [IpuHOMN PadOTBI BOJIOKOHHOTO CBETOBOJA.
[Tomamepsl, WCIONB3YyEMBIE  JUI  NPOM3BOACTBA  ONTHYECKHX  BOJIOKOH.
IIpenmyiiecTBa U HEAOCTATKM IMOJIMMEPHBIX CBETOBOJIOB IEpPEN KBAPLEBBIMA W
CTEKJIIHHBIMHU. [IpUyYnHBl CBETOMOTEPH B MOJHMMEPHOM ONTHYECKOM BOJIOKHE.
OOnacT MCHONAB30BAHUS MOJIMMEPHBIX CBETOBOJAOB. OOMacTH MCMONB30BAHUS
[TOJIMMEPHBIX CBETOBOIOB.

Tema 10. JEHAPUMEPLI, I'MIIEPPA3BETBJIEHHBIE TTOJIMMEPBI W

[TOJIMMEPHBIE IIETKHA

CHHTE3, CTPOCHUE U MCIIOJIB30BAHUE PA3BETBICHHBIX MOJIUMEPOB.

Tema 11. IIOJIMMEPBI U BUOITOJIMMEPEI B MEJIMLIMHE
Hcnonb30oBaHWe MOAMMEPOB B MeauUuHEe. Buapl OMOMOIMMEPOB W HMX
MCIOJIb30BAHUE B MEIULMHE U OMOTEXHOJIOTHH.

BOHpOCLI AJIA NIOATIrOTOBKH K JK3aMCHY

1. Ha3oBHTE yY€HBIX, BHECIIMX OMPEACIAIONIMIA BKIAJ B PA3BUTHE HAYKH O
nommepax. Korga okoH4arenbHo ¢(hoOpMUPOBATIACH HAYKA O MOIUMEpPax?

HazoBuTe OCHOBHBIC HAyUHBIC IITKOJIBI 10 TIOJTUMEPAM.
JlaiiTe knaccupuKkaiuio noJIMMepOB.
JlaiiTe Kmaccu(puKaIuio W3BECTHBIX CYMPaMOJICKYJIIPHBIX MTOJIMMEPOB.

UTO TakO€ TUKCOTPOITHBIN CYIPAMOJIEKYJIIPHBIA renb?

AN O el

HazoBute 0COOEHHOCTH CTPOCHHS TMOJIMMEPOB B PA3IUYHBIX (Pa30BO-
arperaTHbIX COCTOSIHUSIX.



7. B 4eM cyTb METOAA reNb-TEXHOJIOTHH?

8. I';me uCnoJIb3yrOTCsl BBICOKOMPOYHBIE MOJMMEPHBIC BOJIOKHA, TMOJTYYCHHBIC
C TIOMOIIBIO Teb-TEXHOJIOTHHN?

9. Haiite knaccupuKauuio MOJMMEPHBIX KUIAKUX KPUCTAIIOB.

10.B 4yeM cyTp METOAA YIPOYHEHUS KECTKOLEMHBIX NMOJUMEpPoB depe3 KK
COCTOSIHUE?

11. daiite kinaccuuKanyMio MOJMMEPHBIX KOMIO3UTOB M CHOCOOBI WX
NOJTyYEHUSI.

12.YT0 Tak0€ HAHOKOMIIO3UTHI U HAHOTEXHOJIOTUN ?

13.Yem 00yCIIOBJIECH MOBBILICHHBI MHTEPEC K HETKAHBIM MaTeprasiam?
14.KT0 c0o31a1 KHUHETUYECKYO TEOPUIO TPOYHOCTH MOIUMEPOB?
15.OCHOBBI KHHETHYECKOW TEOPAX MMPOYHOCTH.

16.I1puHIMI AEHCTBUS TOJTUMEPHOTO CBETOBOJA U TPEOOBAHUS K MOJIAMEPAM,
MCIOJIB3YEMBIM TIPH UX U3TOTOBJICHUM.

17.1" ne ucnonp3yrTCs pa3BETBICHHBIE MOJTUMEPHI?

18.HazoBute 001acTH MCMONb30BAHUS TMOJMMEPHBIX BOJOKOH 0COOOr0
HA3HAYCHMSI.

19.IlpuuuHbl CBETOMOTEPH B NOJIMMEPHOM CBETOBOJIE M METO bl MX CHUKEHUSI.
20.0O06nacTy UCNOAB30BAHUS TOJTUMEPHBIX CBETOBO/IOB.

21.0065acTv UCNOJIb30BAHUSI CHHTETUYCCKUX MOJIMMEPOB B METUIIMHE.
22.BHOMOMMEPHI U UX POJIb B OKPYKAKOLICH Cpene.

23.AnnotponHbie  (OpMBI  YIJIEpOAa, NPUMEPHI  HMCHOJL30BAHHUS B
HAHOTEXHOJIOTHSX.

24 JleHapuMepsl, MOJMMEPHBIC IIETKHU. B ueM ¢X01CTBO U pasnuuue?
25.Mcnonp30BaHUE HETKAHBIX MATEPHAIOB B HAPOJAHOM XO3SHCTBE.
26. AKTyalbHOCTb TIOJYUYEHUSI OMOPA3NAraEMBbIX MOJTUMEPOB.

27 1lpupoansie osmMepsl. OCHOBHBIE KITACCHI.

28.bypHO€E pa3BUTHE HAHOTEXHOJIOTUH.

29.OCHOBHBIE ITyTH YIIPOYHEHUS IOJUMEPOB.

30.Knaccupukaums n ucnonszoBanue KK noaumepos.

31.BonokoHHAs ONTUKA HA IOJIMMEPAX.

32.MeToa renp-TeXHOIOTUH.

33.Knaccupukaumm CynpamoneKyJIIpHbIX MOJMMEPOB, KX XUMHUYECKOE
CTPOCHHUE.

34 Jlaypearsl HoOeneBCckoii mMpeMuH Mo MOJIHuMEpPam.

35.CranoByicHUE HAyKH O monmmepax. Mctopuueckue stamnsl.



VII. MarepuanbHo-TexHu4eckass 0a3a, HeoOXxoaumasi AJsi OCYLIECTBJICHUSI
00pa30BaTEILHOIO MPOLECCA M0 JUCHHUILIHHE:

Lo

~N O e

JlaGoparopus CIEKTPOCKONHMH, OCHALLICHHA COBPEMEHHBIM 000PYI0BAHUEM
nmo MUK u YO Choexkrpockonuu, JIUHAMUYECKOMY CBETOPACCESHUIO,
BUOPAUMOHHONH BHCKO3UMETPUM, ONTHYECKOH MUKPOCKONHH, a TAaKXKe
KOMIIBIOTEPAMH C BBIXOIOM B Internet.

TaOnuipl, CXeMbl, pUCYHKH, (HOTO.

KoMnbrOTEpHBIA ~ KIacTep,  MO3BOJSIOIIMA  MPOBOAUTH  KBAHTOBO-
MEXAHUYECKUE PACUETHl U MOJIEKYJSIPHOE MOJEITMPOBAHUE TOIUMEPHBIX
CUCTEM.

Paznarounslii Marepran o HaudosIee BAKHBIM TEMaM Kypca.
JIEMOHCTpaMOHHBIN MaTepyall Ha ciaigax no TeMam JUCLUIITAHEL.
VYueOHas ayAMTOpUs ¢ MyJIbTUMEIUIHOM YCTAHOBKOMA

KoMIbroTepHBIii Kitacc.

VIII. Cenenusi 06 00HOBJIeHHH paGo4eii MporpaMmMbl AUCUHILIHHBI

Ner.mm. OOHOBITEHHBIH OrnucaHue BHECEHHBIX PekBU3HTHI TOKYMEHTA,
paszzaen padbouei W3MEHEHUH YTBEPIUBIIETO
MPOrpaMMBbl W3MEHEHHUA
JUCIIUTLIMHBI
1. Paznen V. YueOHo- Hobasnens! HOoBbIe Tocobust B | [Iporokon Nell ot
METONUYECKOE U OCHOBHOM cnucOk quTeparypel | 28.04.21r. 3acepanus
UH(POPMAIMOHHOE YUEHOr0 COBETa XUMHUKO-
obecrieyeHme TEXHOJOTHYECKOTO
NUCLUTIIAHBI dakynbrera
2.




