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1. AgHoranus
1. Iesb 1 3202494 JMCHUILIAHBI

Llenmbro 0CBOSHYS TMCUMITIAHBI (MM MOJTYJIS) SIBJISIETCS: 3HAKOMCTBO CTYJIEHTOB C
COBPEMEHHBIMH ~ TPEACTABICHUAMM O  KJIaCCU(PUKAUUM  MOJUMEPOB, HX
MOJIEKYJISIPHOM ~CTpoeHuH, Mopgosiornn. Paccmorpenue (pa3oBo-arperarHbix
COCTOSIHMIA B mOJIMMEPAxX (paciiiaB, PacTBOP, KPUCTAIUL, TEMb, KUAKUHA KPUCTAILT).
AHaNN3 CBSA3M «CTPYKTYpa — CBOHCTBO» B MOJIMMEPAX HA MAKPO- U MUKPOYPOBHSIX.
PaccMoTpeHne CTpyKTYpHOU OOYCIOBICHHOCTH MEXAHWYECKUX, AUPPY3NOHHBIX,
TEIUIOBBIX, ONTHYECKMX W JPYTrMX CBOWCTB TOJIMMEPOB. 3HAKOMCTBO C
COBPEMEHHBIMA METOJAMW  M3YyUYEHUSI CTPYKTYpbl W CBOHCTB MOJUMEPOB.
OOcyxieHue  TEHACHIMA W HanpaeleHWd B o0iacTu  CcO3daHUs
CBEPXBBICOKOMPOYHBIX ~ MOJIMMEPHBIX  BOJIOKOH, TOJMMEPHBIX  CBETOBOJOB,
MOJIEYJIIPHBIX KOMITO3WTOB, MOJMMEPHBIX MEMOPaH | 1.

3agayaMu OCBOCHHUSI JUCLMIUIMHBI (MM MOJYJIS) SIBISFOTCS: (PyHOaMeHTaIbHAs
Hay4yHas  JAWCLHUIUIMHA  "BBICOKOMONEKYJISPHBIE  COCAMHEHMS',  KOTOpas
3aKIIF0YACTCS B TOM, YTO MOJIMMEPHOE COCTOSTHUE - 0co0as (popma CyIIeCTBOBAHMS
BEUICCTB, KOTOpas B OCHOBHBIX (U3MYECKMX W XMMHUYECKHAX MPOSBICHUIX
KAUECTBEHHO OTIIMYACTCA OT HU3KOMOJIEKYJISIPHBIX BEIIECTB. [103TOMY rnaBHOE
BHMMAHUE B JAHHOM KYpCE€ VJIECNSAETCA PACCMOTPEHUIO OCHOBHBIX CBOMCTB
BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN OTJIUYHBIX OT CBOWCTB HHU3KOMOJIEKYJISIPHBIX
BEIIECTB. bosbiue pasMepsl U LEMHOE CTPOCHUE MAKPOMOJIEKYJI 00YCIIaBINBaKOT
NOSIBJICHUE psfa BaXHBIX CHEHU(PUUECCKUX CBOHCTB, KOTOPBIC OMPEACIISIOT
NPAKTUYECKYIO IEHHOCTh MOJUMEPOB KaK MATEPHAJIOB, 4 TAK)KE MX OMOIOrMYECKOE
3HAYCHHUE.
2. Mecro aucuumiussl B crpykrype OOII

JIMCLMIIIMHA BXOAWUT B OJCKTUBHBIC JUCLHMIIUHBL 1 00s3aTeNbHON 4YacTH
broxka 1. «/Iucuummmaey yueOHOrO TUIaHa.

JncipnmHa «OCHOBBI (PM3MKM M XMMHHM TIOJMMEPOB» COACP)KATENIBHO OHA

3aKJIa/IbIBAET OCHOBBI 3HAHWH AJ1s1 OCBOCHMSI TUCLMIUIMH 0a30BOM 4acTH (« AKTYaJTbHBIE
3aJa4M COBPEMEHHOM XUMumy, « HaHOXHMUS» ).

3. O0beM quCHUILINHBI: 4 3a4eTHRIX ¢auHull, 144 akageMAYECKUX Yaca,
B TOM 4HCJIE:
KOHTAKTHAsl ayIUTOPHasi padora: Jekuu - 15 yacos, 1adoparopHeie padoThI -

45 4acoB, B T.4. NPAKTHYECKAs MMOJITOTOBKA — 45 4acos;



KOHTAKTHAS BHeAYJIUTOPHAasi pa0d0Ta: KOHTPOJIb CAMOCTOSITENTbHOU paboThl 10
Yacos,

camocTrosiTeIbHas padora: 47 4acoB, KOHTPOJb — 27 4acoB.

4. Ilnanupyembie pe3yJabTarbl OOYYEHHS MO JHCHUIVINHE, COOTHECCHHBIC C

IWIAHUPYEMbIMH Pe3y/IbTATAMH OCBOCHHS 00Pa30BaATE/ILHOM NPOrpaMMbl

Ilnanupyemsle pe3yabTaThl ILnannpyemble pe3yJibTaThbl 00y4eHHUs
O0CBOCHHS 00pa30BaTEe/IbLHOMN M0 TUCHHILTHHE

nporpammsl ((popmMupyembie

KOMIICTEHIIHH)
OIIK-1 CriocofeH BBIMOJIHATH OIIK-1.1. Hcnone3dyer cyluecTBymOLIue U
KOMIUJIEKCHBIC DKCITEPUMEHTAJIbHbBIE 1 pa3pabaThiBae€T HOBbIE METOAMKHU MOJYyUEHUS U

PaCHCTHO-TCOPETUICCKHUE UCCICAOBAHUA B XapakTrepusaluvu BCIICCTB U MaTCpUaAIOB JI4Y

n30paHHON 00J1aCTU XUMHUH WJTH CMEKHBIX pelIeHNst 3aKad B M3OPAHHONH OONACTH XUMHM
HayK C UCIOJIb30BAHUEM COBPEMEHHBIX

prOOpPOB, MPOrPAMMHOTO OOeCTieUeHUs U
6a3 maHHBIX MPOQECCHOHATBHOTO OIIK-1.2. Hcnonb3yer COBPEMEHHOE
Ha3HAYEHUS o0opynoBaHue, TPOrpaMMHOE obecrieueHne u
npodeccuoHanbHble  0asbl  JAHHBIX IS
peweHust 3a1a4 B U30paHHON 00NacTH XUMHU
HJIN CMCXKHBIX HAYyK.

HJIN CMCXKHBIX HAYK,

OIIK-2 Cnocoben aHanu3uposath, | OIIK-2.1. TIpoBoAMT KPUTHUYECKUM aHAIHU3
UHTEPIPETHPOBATH U 0000IIAaTh Pe3yIbTaThI | PE3YIBTaTOB COOCTBEHHBIX
SKCIIEPUMEHTAJIBHBIX U pacueTHo- | IKCIEPUMCHTAJIbHBIX 1 pacyeTHo-

TeopeTHUeCKUX PaboT B H3GpaHHOIT oGnacTy | TEOPETHIECKIX pador B m3OpanHON obmactu
XHUMUHU U CMEXKHBIX HAYK,

XHMHH WA CMEXHBIX HayK
OIIK-2.2. @opmynupyeT 3akiIO4HeHUs U

BbIBOJIbI o pesynpraTam aHaau3a
JIUTEPATYPHBIX JAHHBIX, COOCTBEHHBIX
SKCMEPUMEHTAJIbHBIX 51 pacyeTHoO-

Teopernyeckux pador B m30paHHOH oOmacTH
XHUMHWH UJIHN CMEKHBIX HAYK.

5. ®opMa npoMeKYTOUHOI aTTecTaAli U CeMeCTP MPOXOKICHHUS:
JK3aMeEH B 1 cemectpe.

6. SI3bIK IpenoJaBaHus PyCCKUIA.

I1. Conep:xkanne THCHUILTHHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3aesiam) ¢
YKa3aHHEM OTBEJICHHOT0 HA HUX KOJIHYeCTBA aKaIeMHYECKHX YacOB U BU/I0B
Y4eOHBIX 3aHATHIA



YueOHast mporpamma
— HAMMCHOBAHUEC
pasznenoB U TeM

Bcero
(gac.)

Konrakrras padora (4ac.)

Jlexuu

IIpakTuueckue

3aHATUSA/

on

KonTpone
CaMOCTOSITENTbH
paboThI (B TOM YHCIe
KypcoBast paboTa)

CamocTosT
eJIbHas
pabota, B
TOM YHCIIe
KonTpone
(dac.)

—

BBenenue

2. Knaccuduxanms
NOJIIMEPOB

DN | —

3. XuMu4eckoe
CTpOEeHUe u
busnaeckas

CTPYKTYypa

12

10

4. Mopdonorus
MOJIMMEPOB

12

5. ®daz3o0BbIE
nepexobl B
MOJIMMeEpax

12

6. duzuueckue
COCTOSTHUS

16

7. Kunetmueckast
npupona
MPOYHOCTH
MOJIMMEPOB

14

8. IlonmumepHsble
pacTBOpEBI, TeNH,
JKUKUE
KPHUCTAJLIIbI

15

9. CrpykTrypHas
00y CIIOBIEHHOCT
b CBOWCTB
NOJIIMEPOB

16

10. CoBpemeHHbIE
METObI
U3y4eHUs
CTPOEHMUSI u
CBOICTB
MOJIUMEPOB

21

12

11. Bricokue
TEXHOJOTUU B
MOJIMMeEpax

14

HUTOI'O

144

15

45

67 (27+40 xypc)

17

III. OGpa3oBaTebHbIE TEXHOJIOTHU




YueOHast mporpamma —
HaNMEHOBAHUE Pa3/eNoB U
TEM (8 CMpo2om
cOOmMeemcmau ¢ pazoenom

Bun zansatus

O06pazoBarebHbIe TEXHOJIOTHH

11 PIT])
1. Beenenue JeKIus ® TpaguIHOHHBIE ((PPOHTATIBHAS
MPOBEPKa TOMAIITHUX JICKLIUsA),
3aqaHui e uH(pOpPMAIIMOHHBIE
(mokas mpe3eHTarmii)
® TEXHOJIOTWS MOAYJIBHOTO U
0JI0YHO-MOYJIBHOTO O0YYEHUs
2. Knaccudpukanus JeKIus ® TpaguLHOHHBIE ((PpPOHTATIBHAS
NOJMMEPOB peLIeHHe 3a1a49 1 JISKLIUsA),
yIpa)kHEHU N o uH(pOpPMaLNOHHBIE (TIOKa3
MPOBEPKA JOMAINHUX | TPE3EHTaLI)
3aaHIH o TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOYJIBHOTO O0YYEHUs
3. XUMUYECKOE CTPOEHUE U JeKIus ® TpaguIHOHHBIE (PPOHTANBHAS
(dusmyeckasl CTpyKTypa peleHue 3amna4 u JIEKLUS, PeIICHUE YIPAKHEHUH),
yHIpakKHEHUH ¢ uHpOPMALIOHHBIE

npOBepKa JAOMAaITHUX
3aJaHUN

(Tokas mpe3eHTarmii)
®  TEXHOJOTHUS UCCIIEIOBATENBCKON
aesTenbHOCTH ((PU3NIeCKUuil 1
XUMHUYECKU I HKCIIEPHUMEHT)
® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI

4. Mopdonorus MoJMMEPOB

JEKLNs
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

® TpaguIHOHHBIE ((PPOHTATIBHAS
JEKLHs, peLIeHNE YIIPaXXHEHUH ),

¢ uHpOPMALIIOHHBIE

(Tokas mpe3eHrarmii)

®  TEXHOJOTHUS UCCIIEIOBATENBLCKON
AesITenbHOCTH ((PU3NIeCKUi 1
XUMHYECKUI HKCIIEPUMEHT)

® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHUsI

5. @aszoBble mepexoAbl B

nojmMepax

JIEeKLNS
pelieHue 3anad u
YIPAKHEHUN
MIPOBEpPKa TOMAILIHUX
3a4aHUN

® TpaguIHOHHBIE ((PpPOHTATIBHAS
JEKLHs, PeLIeHNEe YIPaXXHEHNH ),

¢ uHpOPMALIIOHHBIE

(Tokas mpe3eHTarmii)

®  TEXHOJIOTHUS UCCIIEIOBATENBLCKON
AesITenbHOCTH ((PU3NIeCKUi 1
XUMHYECKUI SKCIIEPUMEHT)

® TEXHOJIOTUS MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI




6. dPuznueckue COCTOSIHUSA

JIEeKLNS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

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

(Tokas mpe3eHrarmii)
TEXHOJIOTHS HCCIIEA0BATENbCKOM
AesITenbHOCTH ((PU3NIeCKUuil 1
XUMHYECKUI HKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
6JIOYHO-MOYJIBHOTO O0Y4EHHsI

7. Kunernueckas npupona
MPOYHOCTHU NIOJIUMEPOB

JIEeKLNS
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpanuuoHHbIe (ppoHTANBHAS
JEKLHSI, PeLIeHNe YIPayKHEHHH )
UH(pOPMALIMOHHBIE

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

2

8. IlonmumepHble pacTBOPHL,
refiy, JKUAKHEe KPpUCTAILIb

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

9. CrpykTrypHas
00y CIIOBJIEHHOCTD
CBOICTB MTOJIMMEPOB

JEKLNs
pelieHue 3ana4 u
YIPAKHEHUN
MIPOBEpKa TOMAIIHUX
3a4aHUN

TpanuuoHHbIe ((PppoHTANTBHAS
JEKLHs, peLIeHNE YIIPaXXHEHUH ),
UH(pOPMALTMOHHBIE

(Tokas mpe3eHrarmii)
TEXHOJIOTHSI NCCIIENOBATEIbCKOM
AesITenbHOCTH ((PU3NIeCKUi 1
XUMHYECKUI HKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHUsI

10. CoBpemeHnHbie METOIbI
U3YYEHUSI CTPOEHUSI W
CBOICTB MOJIMMEPOB

JIEeKLNS
pelieHue 3ana4d u
YIPAKHEHUN
MIPOBEpPKa TOMAILIHUX
3a4aHUN

TpanuuoHHbIe ((PppoHTANTBHAS
JEKLHs, PeLIeHne YIIPaXXHEHNH ),
UH(pOPMALIMOHHBIE

(Tokas mpe3eHTarmii)
TEXHOJIOTHSI NCCIIEIOBATEIbCKOM
AesITenbHOCTH ((PU3NIeCKUi 1
XUMHYECKUI HKCIIEPUMEHT)
TEXHOJIOTUSI MOAYJIBHOTO U
0JIOYHO-MOYJIBHOTO O0Y4EHHsI

11. Boicoknie TEXHOJIOTUHM B
MoJuMepax

JIEKLNS
pelieHue 3anad u
YIPAKHEHUN
MIPOBEpPKa TOMALIHUX
3a4aHUN

TpanuuoHHbIe ((ppoHTANTBHAS
JICKLIUsA),
UH(pOPMALTMOHHBIE

(Tokas3 mpe3eHrarmii)
TEXHOJIOTUSI MOAYJIBHOTO U
0JI0YHO-MOYJIBHOTO O0YYEHHUs




IV. Ouenouynnie

MaTepHaJibl JJIS1

MPOMEKYTOYHOU aTTeCTAlHH

NPOBEICHUSI

TEeKylein u

Texyuuii KOHTPOJIb YCIEBAeMOCTH

PACCUYET BAJIJIOB

o JMCIMIVIMHE «OCHOBBI ®U3UKU U XUMUHU TOJIMMEPOB»

1 moaysib

Ne glif;);?(l;TTozLT) Bua pa6otsl / cnocod Kpurepun onernpanms
1 |OIK-1.1 Tecthl - 6 6 OaJNOB (TECT COACPKUT
OIK-1.2 10 Bompocog, 0.1 6amn 3a 1
Ol1K-4.2 NPABUJIBHBIN OTBET)
2 Komnoksuym Nel 15 6annoB (KOJJIOKBUYM
BKJTFOUAET OOCYKIACHHE
OTBETOB 3a TECT — 7.5
OannoB, pemienue 10 3amau
— 7.5 bammoB
3 Beinonsenne nomanHen 4
paboTHI
4 [TocemaemMocThb 1
5 Pabota Ha 3aHaTUN 4
Hroro: 30
2 MOaYJIb
No
Pe3yabTaT Bua pa6orsi / cocod
(MHAMKATOp) Kputepuu ounenuBanus
1 |OIK-1.1 Tectsl - 5 6 OaJNoB (TECT COAEPIKUT
OIK-1.2 10 Bonpocos, 0.15 Oanos
Ol1K-4.2 3a 1 IpaBHJIBHBINA OTBET)
2 Komnoxsuym Ne2 15 6annoB (KOJITOKBUYM
BKJIFOYAET OOCYKJIEHUE
OTBETOB 3a TeCT — 7.5
OasnoB, pemienue 10 3amau
— 7.5 Gasnos
3 BeinosniHeHue fomansei padoTsl 4
4 [TocemaemMocThb 1
5 Pabota Ha 3aHsdTHN 4
Hroro: 30
















(9%

—

halhgt

Crpoenne amopdHBIX 00NacTel U X BIMSHUE HA MPOLECC MEXAHOAECTPYKLIUH.

Tect Ned. Tema: « COBpEMEHHBIE METOIBI M3YUYECHHS CTPOEHUS U CBOMCTB

IIOJIMMCPOBY

llpumep
Pacckaxxure 00 3KCIIEPUMEHTAIBHBIX METOAAX MCCIEIOBAHUS CTPYKTYPBI MAKPOMOJIEKY.T
B pacTBoOpeE.
UK- cniekrpockonusi monumepoB. OCOOEHHOCTH METoA.
PAMAH u Y® - cnektpockornusi. Crnenndrika METONOB W 3aladyH, peIlacMbie C HUX
MIPUMEHEHUEM.
DNIeKTPOHHBIN U sIepHBIN MapaMarHUTHBIN pe3oHaHChl. CyLHOCTb METOOB, anmnaparypa,
oOmactn npuMeHeHus. Meron cniuHOBOM MeTKU. IMP BBICOKOTO M HU3KOTO Pa3peLIeHUs.
Tennopusnyeckne meronel. Aunaromerpus. JuddepeHunanbHblii TEPMUUECKHA aHATNS.
Kanopumerpuyeckue MeToabl.
Macc-cnekrpomerpust. CyIIHOCTh METOIA, anmaparypa, 00JacTi MPUMEHEHUs. XpoMaTo-
MacCC-CIEKTPOMETPHSL.
PenTtreHoCTpyKTYpHBI aHanu3 nonumepos. HM3ydeHuwe pasmMepoB U OpUEHTALHUH
YIOPSOUEHHbIX 00JacTel KPUCTAUIMYECKHX TMONMMepoB. borpmume mnepuonsl B
MOJIUMEPax.
OnTHueckast U 3J1eKTPOHHAsi MUKPOCKOIIHSI.

Tect NeS. Tema: « BbICOKHE TEXHOJIOTAH B MTOIUMEPAX)
llpumep

Uro Takoe HaHOKOMMO3UTHI? CTPYKTypa U UX CBOMCTBA.
HaHokOMNo3uTbl €  HOBBIMU  ONTUYECKMMH,  3JIGKTPOHHBIMH,  MarHUTHBIMH,
ANEKTPUUCEKUMH W JIPYIrMMU (QYHKLUUSAMH C TPUMEHEHHEM YTJIEPOAHBIX HAHOTPYOOK,
¢yiepeHoB, rpadeHOB, METAJIOB U OKCHIOB METAJIJIOB.
I'enb-TexHOMOTHS.
[Tonumepel ¢ BBICOKO 3JEKTPONPOBOAHOCTBIO.
CynpamonekyispHast XUMHSL, CYTTPaMOJIEKYJIbI, MOJIEKYJISIPHbIC MAIIHHBL.

KoanoxkBuym Ne2. Tema: «PacTtBOpsI U refm noJmMepoB. CTPYKTYPHBIE

MCCIIENOBAHNS M HOBBIE TEXHOJIOTMU B ITOJIMMEPAX»
llpumep

3apauya 1. 3aBUCUMOCTD TEMIIEPATypPhbl BA3KOrO TEUEHUsI OT MOJIEKYJSIPHOM MacChl. AHOMaJIUU
BA3KOro TeueHus. @opMoBaHue U3AEIUN U3 NOJUMEPOB B PEKUME BSI3KOIO TECUCHUS.

3apaua 2. Orimune pactBopa ot resst. Knaccudukanms reneii. Uto Takoe cynpamoeKyIsIpHbINA
ren’?

3apaua 3. OcHOBBI MeTOZA TeNb-()OPMOBAHHUS [JI1 CO3JAHHS CBEPX BHICOKOIIPOUYHBIX TOJMMEPHBIX
BOJIOKOH.

JK3aMEH
IIpumep sk3amenayuoHHoco burema

1. JTaitTe onpeneneHre NOHATHUSIM: TOJUMEP, MAKPOMOJIEKYJIA, CTENEHb NOJIUMEPHU3ALINU.

2. Yrto Takoe BBICOKO3JACTHUYECKOE CcOCTOsiHHE? TepMOoAMHAMMKA U MOJIEKYJSPHBIN

MEXaHHM3M BBICOKOJIACTHUYECKON Ae(OpMarH.

3. UK- cnextpockonus nonuMepoB. OcoOeHHOCTH MeTOA.









OCHOBHBIE MPUHLMUIBI (TUIBI) KTACCH(PUKALMU TOJUMEPOB. MO MPOUCXOKICHUIO,
XMUMHAYECKOMY COCTaBy, CTPOCHHIO OCHOBHOH 1enu, Crnocoly MOMy4YeHUs
(CHHTETMYECKMX) W NPUPOJE aTOMOB OCHOBHOW wnenu. [lpupoaneie
CUHTECTUYECKUE  NOAUMEpPbl.  OpraHMYecKre,  DJIEMEHTOOPTaHWYECKHE |
HEOPraHWYECKUE MOAUMEPBI. JINHEHHBIE, pA3BETBICHHBIC, JICCTHUYHBIE U CLIUTHIC
nonuMepsl. ['omononnMepsl U conosmMmepsl. Kiaccuukanys comnonuMepoB Mo
BHYTPUMOJIEKYJISIPHOMY PaclpeacsICHUI0O MOHOMEPHBIX 3BEHBEB. CTATUCTHUYECKHUE,
YepeAyoIUeCs, ONOK-CONMOTUMEDPBI, MPUBUTHIE COMOJMMEPBL. [OMOLICTIHBIE W
TETEPOLICTIHBIC MTOJIUMEPHI.

Tema 3. XUMHWUYECKOE CTPOEHHUE M ®USNYECKASA CTPYKTYPA
CTpykTypa W  OCHOBHblE  (DM3MYECKHME  CBOWCTBA  MOJIMMEPHBIX  TEIl.
BHYyTpUMONEKYISPHOE BPAIIEHUE U THOKOCTh MAKPOMOJIEKYJIbI. KOnMueCcTBEHHBIC
XapaKTEPUCTHKH THMOKOCTH MAaKPOMOJEKYN (CPEIHEKBAIPATHYHOE PACCTOSIHHAEC
MEXIYy KOHLAMHM LENH, PaauyC WHEPLUMM MAKPOMOJIEKYJBI, CTaTHCTUYECKUH
CETMEHT, CTENEHb CBEPHYTOCTH MAKPOMOJEKYJbI). CBOOOAHO-COUIECHEHHAS LICTIb
KaK  WACATM3APOBAHHAs  MOJENb TUMOKOH  Makpomoniekynel.  DyHkuums
pachpenesicHusl PacCTOSHUIA MEXIy KOHLAMH CBOOOJHO-COWICHEHHOW Lenu
(rayccoBbl KiyOku). CBs3b TMOKOCTM (JKECTKOCTH) MAaKPOMOJIEKYHI € HX
XUMHYECKAM CTPOCHHEM: (DAKTOPBI, BIMSIOIIME HA THOKOCTh PEAIbHBIX LICTICH.
Oco0OEHHOCTH MOJEKYJISPHOIO CTPOCHHS MOJMMEPOB W MPUHUMUIBL YIAKOBKH
MaKpPOMOJIEKYJI.

Tema 4. MOPOOJIOI' VA TTOJIMMEPOB
AMOP(QHBIE W KPHUCTAUIMYECCKUE TMOJMMEPBL. YCJIOBUSA, HEOOXOAUMBIC MJIst
KPUCTAUIM3alMN MONMMEPOB. TemMreparypa KpUCTAUIM3ALMKM W TeMIeparypa
wiaBjicHus. CTPyKTypa W HAAMOJEKYJSIpHAs OpraHu3anusl KPUCTATHYECKUX
NOJUMEPOB. Paznuuus U CXOACTBO B CTPYKTYPHOM OpraHu3aliy KPUCTAITMYECKUX
U aMOpP(HBIX  MOJIMMEPOB. TepMOTpONHBIE KU JAKOKPHCTAJUIMYECKUE
(Me30MOP(QHBIE) MOTUMEPHI.

Tema 5. ®A3OBBIE ITEPEXO/1bI
@Da30BbIC MEPEXOMbl, MEXAHW3M KPUCTAIM3ALMW W TUJIABJICHUS KPUCTAIIIOB.
BrusiHue CTpYKTYpBI M BHEIIHUX BO3ACHCTBUN HA (Pa30BbIC MEPEXOIBI.

Tema 6. DUINYECKUE COCTOAHUA
BricokoanacTueckoe cocTtosiHue. TepMOauHAMUKA W MOJICKYJISIPHBIA MEXaHW3M
BBICOKORIACTHYECKOM AePopManiii. DHTPONUtHAS TPUPOIA BBICOKOITACTHYHOCTH.
CBs13p Mely paBHOBECHOM ympyrod CWION W yanuHeHueM. HiwkHui npenen
MOJIEKYJISIPHBIX MAacC, HEOOXOOUMBIX MJIsi MPOSBICHUS BBICOKOJACTHYHOCTH.
PenakcanmoHHbBIE SIBICHHS B MOJMMEPAX. MeEXaHMUECKHE W AMAIEKTPHYECKHC
notepu. [IpyHIMII TeMIepaTypHO-BPEMEHHOM cynepno3unun. CTeknoobpasHoe
cocrostHre. OCOOEHHOCTH TOJIMMEPHBIX CTEKOJ. BBIHY)KIECHHAS 3JIaCTUYHOCThH W
W30TEPMbl  PACTSLKCHHSA. MEXaHU3M BBIHYXACHHO-3JIACTUYECKON Aedopmanum.
Ilpenen BBIHY)KACHHON 3JIACTHYHOCTU. XPYIKOCTH IMOIUMEPOB. Bs3KoTEKyuee
COCTOsiHME. MexaHu3M BSI3KOro TeueHWs. KpuBble TEYECHUS MOJIMMEPOB.
3aBUCUMOCTB TEMIIEPATYPBI BA3KOIO TEUEHUS OT MOJIEKYJIIPHON MAacChl. AHOMAJIMA
BA3KOTO TeueHHs. DOPMOBAHHME W3JEIHMA W3 TOJUMEPOB HA PEKHUME BI3KOTO
TCUYCHHSI.



Tema 7. KUHETUYECKAA ITPUPOA ITPOUHOCTHU
DU3NKO-MEXaHUYECKUE CBOMCTBA MONMMEPOB. JlepopmanuoHHbIE CBOMCTBA.
Hanpsbkenue, aedopmanmss u ynpyroctb. O0oOmeHHas (opma 3akoHa ['yka,
U3MEPEHUE MOJAYJIEH yHOpPyroctu. MaeanpsHoe IUIACTHYECKOE TENIO, IMPOLECC
Pa3BUTHS MIACTHUECKHUX Aedopmanuii. BausHue rMApOCTaTUYECKOrO AABIICHUS,
TEMIOEPATYPBl M CKOPOCTH AcopMalvii Ha OPeaen TEKydecTH. MekaroMHoe
B3aUMOJIENCTBUE B MOaMMepax. JIMHaMUKa W DHEPreTHKA PACTSHKEHUS OTAEIBHON
MEXaTOMHOW CBsI3M M LIEMHOW MakpoMoyieKynel. [IOHATHE O TEOPETHYECKOM
OPOYHOCTH monuMepoB. OCHOBHBIE Teopuu npouHocTH: OpoBana, ['puddurca,
TepMO(DIYKTYaMOHHAs, pelakcaluonHas. Jlonropeunocts. Kunetnueckas teopust
pazpyuieHus. OCOOEHHOCTH pa3pyLICHHs TBEPABIX MOIMMEPOB M 3JaCTOMEPOB.
MexaHHu3M MIaCTHYECKOTO M XPYNKOro paspymenus. OOpa3oBaHHE MUKPOTPELIHH.
Pacnipocrpanenue TpemmH. CtaTndeckas U AMHAMUYECKas yCTAIOCTb.

Tema 8. PACTBOPBLI, I'EJIN, XKUJIKHUE KPUCTAJIJIbI
KOHLIEHTpUPOBaHHBIE PACTBOPHI MOTUMEPOB U Ielii. ACCOLMALNS MAKPOMOJIEKYJI B
KOHLIEHTPUPOBAHHBIX pacTBopax 51 CTPYKTYpOOOpa30BaHHUE.
JKHIKOKPUCTATIIIMYECKOE COCTOSIHUE JKECTKOLEIHBIX ITOJIMMEPOB. JIMOTpOINHEBIE
YKUJIKOKPACTAUIMYECKUE CHUCTEMBI W WX (a3oBble amarpaMmbl. OCOOECHHOCTH
PEOJIOTMYECKUX U MEXAHUYECKUX CBOMCTB KOHIIEHTPUPOBAHHBIX PACTBOPOB.

Tema 9. CTPYKTYPHASI OBYCJIOBJIEHHOCTh CBOMCTB
[TOJIMMEPOB
[Tnactupukanus nonumepoB. [lpaBuna OOBEMHBIX M MOJISIPHBIX  JIOJICH.
[TonumepaHalOrMyHble  OPEBpALlCHUs W BHYTPUMOJIEKYJISIPHBIE — PEAKLHH.
JlecTpyKIMst TOJMMEPOB. PasziiMuHble MEXaHW3Mbl JECTPYKUMH. [IpuHIMIBL
crabunuzanuu  nonuMepoB.  CIIMBaHWE  NOAMMEPOB.  MoaupuumpoBaHue
[TOJIMMEPHBIX MAaTEPHATIOB TMOCPEACTBOM XUMHWYECKUX PEAKIHUN MaKPOMOJIEKYJL.
CuHTE3 TPUBUTHIX U OJIOK-COMOIIMMEPOB.

BnusHue CTpoeHHMs Ha CBOWCTBA IMOJMMEPOB. BiusHME KOHLEBBIX TIPYyNI Ha
CBOMCTBA MOJIMMEPOB. BiusiHUE 3aMECTUTEIEN.

Tema 10. COBPEMEHHBIE METO/1bI U3YUEHU A [TOJIMMEPOB
OKCIEPUMEHTAIIBHBIE  METOABl  MCCIIENOBAHUS CTPYKTYPBl MAaKpOMOJIEKYJ B
pacTBope  (BHCKO3UMETPHS,  CBETOPACCESHWE,  CEAMMEHTAUMWs,  JBOMHOE
JTY4YENPETOMIICHHE ).

Cnekrpockonust nojgumepo. UK, KP, YO, PAMAH. Cnenuduka MeToaoB u
3a7a4M, peLIaeMble ¢ UX IPUMEHEHHUEM.

OyopeCUEHTHBIN aHaIN3 TOJIMMEPOB.

ONEKTPOHHBIA W SIICPHBIM TNAapaMarHUTHBIA pPE30HAHCHL. CYIIHOCTH METOJOB,
annaparypa, 00JlacTd mpuMeHeHus. MeTo cnuHOBOM MeTku. SIMP BBICOKOTO H
HU3KOIO pa3peLeHHUs.

Temnopusnueckue meronbl. Junatomerpus. JuddepeHuunanbHblii TEPMUUCCKAN
aHanus. KanopuMmeTpudeckue METOIBI.

Macc-cnekrpockonus. CyIIHOCT METOJA, anmaparypa, 00JacTH MPUMCHEHUS.
BpewmsmponieTHas Macc-CIIEKTPOMETPHSL.



PeHTreHOCTPYKTYpHBIN aHaIU3 NOMUMEPOB. M3ydyeHue pasMepoB U OpPUCHTALMHU
YHOPSIOYECHHBIX 00JIaCTEH KPUCTALIMYECKUX MOJMMEpPOB. Bombiive nepuosl B
nosmMepax. Cnenudurka UCCIeI0BaHUs CMECEH MTOJIMMEPOB.
OnTrueckas U 3IEKTPOHHASI MUKPOCKOTIHS.
DU3UKO-MEXAHUYECKUE METOBL. TEPMOMEXAHUUECCKUAN METO/I.

Tema 11. BBICOKHME TEXHOJIOI' MH
Hanokomnosutel. HanmoaHUTeIM ¢ HAHOMETPOBBIM PA3MEPOBBIM Pa3MEPOM YaCTHLL.
Crpyktypa ¥ CBOHCTBA HAHOKOMIIO3UTOB. HAHOKOMMO3UTBI C HOBBIMH
ONTUYECKUMH, DJJICKTPOHHBIMUA, MATCHUTHBIMHU, DSJICKTPUUYECKAMU W APYTAMU
(OYHKIUIAMHA ¢ TPUMEHEHUEM YTJIEPOAHBIX HAHOTPYOOK, (PyJUIEPEHOB, METAIIJIOB U
OKCHJIOB METAJIJIOB. I'enb-TexHONIOIHA. Texnuka MOJIyYECHUS
BBICOKOYTIOPSAA0YEHHBIX TJIEHOK JIEHrMIOpa-biioKeTT.
Bonpocs! /1Sl NOATOTOBKH K IK3aMEHY

1. [lafiTe omnpeneneHue TMOHATASAM MOJUMEP, MAKPOMOJIEKYJA, CTENEHb
MTOJIMMEPHU3ALINH.

2. JlaiiTe onpenesieHue MOHATHIM OJIMTOMEP, MOHOMEPHOE 3BEHO, KOHTYPHAs

JUTUHA.

HazoBute 0cOOEHHOCTH XMMUYECKOTO CTPOEHUS MTOJIMMEPOB.

JlaliTe KONMMYECTBEHHBIE XaAPAKTEPUCTUKH TMOKOCTH MAKPOMOJIEKYJI.

5. JlaiiTe XapakTEpUCTUKY CBOOOIHO-COWICHEHHOMU 1ienu. JlaliTe onpeneneHue
rayccoBy KiyOKy. DYHKIMS pacOpeleiecHus PACCTOSTHUM MEXAYy KOHLIAMHA
CBOOOIHO-COUICHEHHOM LIEMH.

6. HazoBuTe NpUHLMANBI YITAKOBKH MAKPOMOJIEKYJL.

7. HazoBute yciaoBus, HEOOXOAUMBIE /TSI KPUCTAJUIU3ALMA TTOJIUMEPOB.

8

9
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. Kak onpenensroTcs TeMneparypa KpUCTALTU3AIA U TITABJICHHUS ?
. MexaHu3M U KUHETUKA KPUCTALIU3ALNN.

10.IlnaBnenue.

11.BpICOKO3IaCTUYECKOE COCTOSIHUE. TepMOAMHAMUKA W MOJIEKYJISPHBINA
MEXAHU3M BBICOKOZIACTHYECKOH AedopManuu.

12.OHTponuiiHas mpupoaa BEICOKOTACTUYHOCTH.

13.CBs3p MEY PAaBHOBECHOM YIIPYTOil CUIION U YUIMHEHUEM.

14 PenakcaliluOHHBIE  SBJIEHWS B [ONMMEpax.  MeXaHMuYecKue |
JTUBIIEKTPUUYECKHE TTOTEPH.

15 . IIpuHUMI TeMIIEpATyPHO-BPEMEHHOM CYNIEPIIO3ULIUH.

16.Creknoo0pazHoe coctossHue. OCOOEHHOCTH MOJIMMEPHBIX CTEKO.

17 .BeIHY>XACHHAs 3JIACTUYHOCTD U U30TEPMBI PACTSKEHUSI.

18 Mexanusm BBIHYKJIICHHO-31aCTUYECKOM nedopmariu. [Ipenen
BBIHY>KJIEHHOM 3JIACTUYHOCTH. XPYNKOCTB MOJIUMEPOB.

19.Bs3koTekydee cocTossHue. MexaHu3M BSI3KOro TedeHus. KpuBble TeueHHUs
MOJINMEPOB.

20.3aBUCUMOCTb TEMIEPATYPHI BA3KOTO TEUEHUS OT MOJIEKYJISPHOW MACCHI.
AHOMaMM BA3KOro TeyeHUs. DOPMOBAHUE MU3JAEITUN W3 MOJMMEPOB HAa
PEXKUME BSA3KOTO TECUCHHSI.

21.OU3HKO-MEXaHUYECKUE CBOMCTBA MOJIMMEPOB.



22 Hampsoxenue, aegopmanus u ynpyrocts. O0o0menHas ¢popma 3akoHa ['yka,
A3MEPEHUE MOJIYJIEN YIIPYTOCTH.

23.MpeanbHOE MJIACTUYECKOE TENO, MPOLECC Pa3BUTHS  IIACTUYECKUX
nedopMaruid.

24 BnusHUE TUAPOCTATUYECKOTO JABJICHUS, TEMIEPATYPbl M CKOPOCTH
aeopMalii Ha TPEIEi TEKYYECTH.

25.MexatoMHOE B3aMMOJICHCTBUME B NOJIMMEpaxX. [[MHaAMUKA W SHEPreTHKA
PaCTsDKEHUS OTACIIBHON MEKATOMHOM CBSA3H U LIETTHON MaKPOMOJIEKYJIBL.

26.IloHaTHE O TEOPETUYECKON NPOYHOCTH NOJUMEPOB. (OCHOBHBIE TEOPUHU
IIPOYHOCTH: Oposana, I'pudpdurca, TEPMO(PIYKTYaMOHHAS,
peJlaKCaMOHHas.

27.lonroBeuyHOCTh. OCOOEHHOCTH pAa3pyLICHUsT TBEPABIX TMOJUMEPOB U
31acTOMEPOB. MEXaHMU3M TUIACTHYECKOTO M XPYIIKOTO Pa3pyLICHUS.

28.00pa3zoBanue MHUKpoTpenvH. Pacnpoctpanenue TtpemmH. Cratuyeckas U
JUHAMUYECKAs YCTANIOCTb.

29.CX0ACTBO M PA3IMUUE UCTUHHBIX U KOJUIOMJAHOTO PACTBOPOB.

30.ITonmumepHBIiA rensb.

31. KM IKOKPHCTATIIIMYECKOE COCTOSHUE KECTKOLEMTHBIX MTOJIMMEPOB.

32 PacckaxuTe O MEXaHMYECKHMX CBOWCTBAX MOJMMEPOB W MX BIMSHUE HA

CTPYKTYPY.
33.Pacckaxute 0 auQ(Py3nOHHBIX CBOHCTBAX MOJUMEPOB W WX BIIMSIHHE Ha

CTPYKTYPY.

34 . PacckaxuTe O TEIJTOBBIX CBOMCTBAX MOJIMMEPOB U UX BIIUSHUE HA CTPYKTYPY.

35.Pacckaxkute 00 ONTHYECKMX CBOMCTBAX NOJMMEPOB M HMX BJIMSHUE HA
CTPYKTYPY.

36.Pacckaxkute 00 3KCHEPUMEHTAIBHBIX METOJAX HMCCIEAOBAHUS CTPYKTYPHI
MAaKpOMOJIEKYJI B PACTBODE.

37 .UK- cnekTpockonust noaumMepoB. OCOOEHHOCTH METOA.

38.KP, PAMAH un Y® - cnekrpockonus. Cnenuduka METOIOB M 3aJayM,
peLIaeMbIE C UX PUMEHEHUEM.

39.ONeKTPOHHBIN U AICPHBINA MapaMarHUTHBIA Pe30HaHCHl. CyIIHOCTh METOOB,
annaparypa, o0j1acTv npuMeHeHus. MeToa cnHoBoOM MeTKU. SIMP BbICOKOTO
M HU3KOTO Pa3peIlEHUsI.

40. Tennopusuueckue  metonpl.  umaromerpus.  uddepeHunanbHbIi
TEPMUYECKUI aHanu3. KaropuMeTpuyecKkue METOIBI.

41 Macc-cniektpockonus.  CylIHOCTh ~ METOJA,  ammaparypa, o0nactu
NPUMEHEHUS. BpeMANpoIeTHas MacC-CIIEKTPOMETPHSL.

42 PEeHTTeHOCTPYKTYPHBIM ~ aHamM3 MONMMEPOB. M3ydeHue pasmepoB U
OPUEHTALIMKA YMOPSAOYCHHBIX O00aCTEl KPHCTAUIMYECKUX MOJIMMEPOB.
Bonbmme nepuonsl B mosmMmepax. Crnenu@uika WCCIEIOBAHUS CMECEH
MOJINMEPOB.

43.OnyopeCUEHTHBINA aHAIN3 TOJUMEPOB.

44.OnTryeckas ¥ JIEKTPOHHAS MUKPOCKOITHSI.

45. DU3UKO-MEXAaHUUECKUE METOBL. TepMOMEXAaHUUYECKUI METOI.

46.Yt0 Takoe HaHOKOMIO3UThI? CTPYKTYpa U UX CBOWCTBA.



47 HaHOKOMNO3UThl ¢ HOBBIMH ONITHYCCKHUMH, DJICKTPOHHBIMHU, MAIlHUTHBLIMM,

ANEKTPUUCCKUMHU W JIPYTMMH (DYHKIUAMHA C TPUMEHEHMEM YTJICPOIHBIX
HAHOTPYOOK, PYJUIEPEHOB, METANIOB U OKCUJIOB METAJLJIOB.

48 .1 ehL-TEXHOJIOTHS.

VIL

MaTepI/IaJILHO-TeXHI/I‘IeCKaﬂ 6333, HeoOXoaumMasi JJist OCYHIECCTBJICHUSA

00pa30BaTEILHOTO MPOoIecca Mo THCIHILIHHE:

W

~N O e

JlaGoparopus CIEKTPOCKONHMH, OCHALICHHAs COBPEMEHHBIM 000PYI0BAHUEM
nmo MUK u YO Cchoekrpockonuu, JIUHAMUYECKOMY CBETOPACCESHUIO,
BUOPAUMOHHONH BHCKO3UMETPUM, ONTHYECKOH MHUKPOCKONHH, a TAaKXKe
KOMITBIOTEPAMH C BBIXOJIOM B Internet.

TaGnuipl, CXeMbl, pUCYHKH, (HOTO.

KoMnbrOTEpHBIA ~ KJIAacTep,  MO3BOJSIOIIMA  NPOBOAUTH  KBAHTOBO-
MEXAHUYECKUE PACUYETBl M MOJEKYJSIPHOE MOJEITMPOBAHUE TOIUMEPHBIX
CUCTEM.

Paznarounsblii Marepran o HaudoJIee BAXKHBIM TEMaM Kypca.
JIEMOHCTpaMOHHBIN MaTepHall Ha cllaiilax o TeMaM JUCLUATUIAHBEL
VYueOHas ayAMTOpUs ¢ MyJIbTUMEIUIHOM YCTAHOBKOMA

KoMIbroTepHBIil Kitacc.

VIII. Ceenenust 00 00HOBJICHHH pado4eii mporpamMmMbl THCHUILINHBI

Nert OOHOBIEHHBIH OrnucaHue BHECEHHBIX PexBU3UTHI NOKYMEHTA,
I o o
paszaen padboyei W3MEHEHUH YTBEPIUBIIETO
nporpaMMbl HN3MCHCHUA
JTUACITHUILIAHBI
1. Paznen I11. Obvem OTKOPPEKTHPOBAHBI AKAJCMHUICCKHIC ITpoTtoxon Nell ot 28.04.21r.
JWCLIMILTHHBL, YaCHl JICKIMH W MPAKTHYCCKHUX 3aHATHH | 3aCeJaHHA YUCHOTO COBETA
COTIACHO yucOHOMY Tiany Ha 2021- XHUMHKO-TEXHOJIOTUYECKOTO
2022 yu. rox (hakympTeTa
2.




