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2020 .

IporpamMma cocTaBlieHa Ha ocHoBaHuM (DenepaabHOTO roCyapcTBEHHOTO 06pa3oBaTelb-
HOro cTaHaaprta Bbicuiero o6pasoBanus (PI'OC BO) nanpaBneHUs MOArOTOBKH 04.04.01 Xumus, .
YTBEpXKIEHHOTO TIpUKa3oM MuHHCTepcTBa 06pasoBanus W Hayku Poccuiickoit Ddenepauyy ot 13
wronst 2017 r. Ne 655; Topsaka opraHu3anyy yueGHOTo npouecca B 00pa3oBaTeIbHBIX OpraHU3aUAX
BBICIIEro MpodeccHoHansHoro obpasosanus JloHenkoit HapomHoit PecryGimku, yTBepXIeHHOTO
npukazoM MunuctepcTsa obpasosanus u Hayku JIHP Ne 1171 ot «10» Hos0ps 2017 r.; yue6HOTO
NIaHa W OCHOBHOM 00pa3oBaTeNbHON MporpaMMbl BBICIIEro MpodecCHOoHanbHOro oGpasoBaHUA
HanpasieHus Toarotosku 04.04.01 Xumus, paspa6oranneix 8 'OY BIIO «Jlonenkuii HauuoHamb-
HBI YHUBEPCUTET.

~

Pa3paboTuuk:

3apemyrouuii kKadenpoit puznueckor XMMIH,

JIOKTOp XMMHYECKHX HayK, mpodeccop . ' B.M. Muxansuyk
TTporpamma y4e6HON AUCUHMIUTHHEI YTBEPXK/IEHA Ha 3aCElaHUN Kadepbl aHATUTHIECKOH XU~

MHUH.

Tpotokon Ne OT « » 2020 .

3asenyromuii kadenpoi : B.M. Muxansuyk

ITporpamma y4eGHOM AUCLHMIUIMHEI 000peHa y4e6HO-METOAUYECKOH KOMHUCCHEH XUMHYe-
ckoro (akynpTeTa.

[Mpotokon Ne __ 3 oT« 15 » 04 2020r.

[Mpencenarens y1eOHO-METOAMYECKOM

KoMHcCUM (akybTeTa : /é,?{/n// o H.B. sI6noukoBa -
T




1. OBJIACTb IPUMEHEHUSI U MECTO JUCLUIIJIMHBI B YYEBHOM
MPOLIECCE

VYuebnast nucrumuinHa «CeTyarble MOJIMMEpbl 1 HAHOKOMIIO3UTHI HA HUX OCHOBE» OTHOCHUTCS
K BapuaTHBHOW 4YacTH NpO(eCcCHOHATBHOTO OJIOKAa IMOArOTOBKM CTYICHTOB IO HAlpaBICHUIO
04.04.01 Xumua. [{na u3ydyeHus AaHHOW y4eOHOW NUCIMILIMHBI HEOOXOAWMBI 3HAHHS, YMEHHS U
HaBBIKH, (pOpMHUpyeMble MPEANISCTBYIOIIMMH M COIYTCTBYIOIIMMH AWUCHHMIUIMHAMU: Du3nyeckas
XUMHUS; BhICOKOMOEKYISIpHBIE COeTMHEHHST; XUMUS KOJUTOUTHBIX U HAHOCHCTEM.

[loyueHHble 3HAHUS HCIOJB3YIOTCS CTYJCHTAMH BO BpEMS BBIIOJHEHUS HAay4HO-
UCCIIEIOBATEIbCKON Pa0OTHI IPU HAMMCAHUH MAaruCTEPCKOM JUCCepTaliu.

2. CTPYKTYPA JUCHUIIJIMHBI (MOAY JISI)

ouHas (gopma o0y- 3aouHas Gopma
XapakTeprucTuKa yueOHO! JUCIUILIMHBI 4yeHus Ha 0aze oOyueHus Ha 6aze
OCO | CIO OCO | CII0 | BIIO
O6pa3oBaTeIbHBIN YPOBEHB: Maructp
Hamnpasnenue noAroToBky (CenuaibHOCTh) 04.04.01 Xumus
ITpoduns
KosimdecTBo coliepkaTeIbHBIX MOTYJICH 9
(Tem)

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o BapHaTUBHAsI YacTh NPOQPEeCcCHOHATBHOI0 OJI0Ka
00pa30BaTeNbHOM POrpaMMbl

DopMBI KOHTPOJIA MoaynbpHBII KOHTPOJIb, 3K3aMEH
ouHas (popma o0y- 3aouyHas popma
ITokazarenu YyeHus Ha 0aze o0y4eHus Ha Oaze
0CO CIIO OCO | CIlo BIIO
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 3
KonmgecTBo yacoB 108
I'on moaroToBku 1
Cemectp 2
KonmgecTBo yacoB 108
- JTEKIIHOHHBIX 14
- IPAKTUYECKUX 14
- 1a00paTOPHBIX
- CaMOCTOSTEIbHON PabOTHI 80
B T.4. HHMBHIyaJbHOE 3a/IaHUEC —
HenenpbHOE KOJIMYECTBO YacoB, T.4.
ayJTUTOPHBIX 2

OCO - ob6miee cpegHee oOpa3oBaHHE
CIIO — cpennee mpodeccruoHalbHOE 00pa3oBaHUe
BIIO — Bricmiee npodeccrnonanbHoe 00pa3oBaHue



3. OIIMCAHME JUCHUIIJINHBI

Ieau u 3agaun

I]env — ocHOBHAA 1eNb TUCIHUILIMHBI 3aKJIFOYACTCS B MOJYYCHUN CTYIEHTAMU 3HAHHUNA (U3U-
KO-XHMHYECKUX OCHOB (hopmupoBaHus ceTyaThix moaumepoB (CIT) 1 HAHOKOMITO3HUTOB.

3aoauu:

— MexaHu3M npoiiecca popmupoBanus CII, ero MONeKyIIpHON CTPYKTYPHI;

— 3aKOHOMEPHOCTH (OPMHUPOBAHUS TOMOJIOTUYECKON U HAAMOJICKYISIPHOU CTPYKTYPHI;

— 3aKOHOMEPHOCTH BJIMSHHS Y3JIOB CETKHM Ha KHMHETHYCCKHE (peaKcallMoHHbIC) U jnedop-
MaI_H/IOHHO-HpOLIHOCTHbIe CBOfICTBa;

—  mpueMbl ojydeHus: TepMocTadmibHbIX CII (Ha mpuMepe SMOKCUIHBIX TOJIMMEPOB).

— HAHOCTPYKTYPHPOBAHHBIE CETYATHIE MOJUMEPHI (Ha MPUMEpE B3aUMONPOHUKAOLIUX Ce-
TOK), HAHOKOMIIO3UTBHI C Pa3HbIMU HAMOJIHUTEISIMU: KapOOHAHOTPYOKAMH, CIOUCTHIMHU
0pFaHOFJII/IHaMI/I, erMHCBCMHI)IMI/I HaHO4YaCTUllaMU, HOJIy‘-ICHHBIMI/I 30JIb-T'CJIb MCTOAOM.

TpeboBanus K pe3yJbTaTaM O0CBOCHHUS AMCHUILVIMHBI: U3Y4YE€HUE TUCLUIIIMHBI HAIIPaBJIEHO
Ha (OpPMUPOBAHUE FIEMEHTOB Clleyolmux KomnereHuuil B coorserctBuu ¢ 'OC BIIO no pan-
HOMY HaIIPaBJIEHUIO MTOJITOTOBKHU:

a) O0eKkyJbTypHbIe KOMIIETEHIMU:
— CIOCOOHOCTD K CaMOOpraHu3aiuu u camoodpaszosanuto (OK-7).

0) O6menpodeccuoHaJIbLHbIE KOMIIETEHIIUN:
— CIIOCOOHOCTh UCIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYUHBIX IUCIUILIMH B IPOQeccro-
HanbHOU AestenbHocTH (OITK-3);
— CIIOCOOHOCTB K TMOUCKY M TIEPBUYHON 00pabOTKEe HAYYHOH M HAYYHO-TEXHHUYECKOU MH(OpMaIuu
(OIIK-5).

B) [IpodeccnonanbHbIE KOMIIETCHIIUH
— BIIQJICHHE CUCTeMOW (yHIaMEeHTAIbHBIX XUMUUeckux moustuit (ITK-3);
— CIIOCOOHOCTH MPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYUHBIE 3aKOHBI M 3aKOHOMEPHOCTH PA3BUTHUS
XMMHYECKOW HAyKH MPU aHAJIN3E MOJTy4eHHBIX pe3ynbTaroB (I1K-4);
— BJIQJICHUE HaBBIKAMU IIPEICTABIICHU MTOJIYYEHHBIX PE3YJIBTATOB B BUJIE KPATKUX OTYETOB U IIpE-
sentanuii (ITK-6).

4. COJAEPKAHME JUCIUATIIUHBI 1 ®OPMbI OPTAHU3ALIMY YYEBHOT' O
MPOLIECCA

Kypc mucuummunel «CeTdarsie TOITUMEPHl 1 HAHOKOMITO3UTHI Ha HUX OCHOBE» IMpeaycMmart-
puBaeT cieayoomme GopMbl OpraHU3aIMK y4eOHOTO Tpoliecca: JIEKIIMH, CaMOCTOsTeIbHas padoTa
CTY/ICHTA.

Marepuan uznaraercs ¢ HCIOJNBb30BaHUEM OOBSICHUTEIHHO-HIUTIOCTPATHBHBIX, IBPUCTHYE-
CKMX M HCCIIEIOBAaTeIbCKUX METOJOB mpernojaBanus. [Ipu mpoBeaeHuM JeKuMid st 00CyKaAeHus
MaTepuala MCIOJIb3YIOTCS MYJIbTUMEANWHBIC MTPE3CHTAIlNH, a TaK)Ke pa3JaToOvYHble MaTepuansl. B
y4eOHOM Tpoliecce MUPOKO MPUMEHSIOTCS aKTUBHbBIE U UHTEPAaKTUBHBIE (DOPMBI IPOBEICHUS 3aH -
TUN (pa300p KOHKPETHBIX CUTYyalUH, TUCKYCCHs, MOJIEMUKA), BHEAyJAUTOPHAs CaMOCTOSITENbHAs
paborta. CamocrosiTenbHass paboTa CTYACHTOB MNpPEAyCMaTpHBAeT BBHINOJHEHHWE WHIMBHYaTbHbBIX
3aJ]aHAl, U3ydeHUe y4eOHOM W METOIUYECKOH JTUTepaTyphl, COCTaBJICHNE KOHCIIEKTOB, aHHOTAIUH
cTarel, 3ammrTa J0KiIanoB. i1 opraHu3aiu caMOCTOSTeIbHOW PabOThl CTYIE€HTOB UCIOIB3YeTCs
JMUCTaHIHMOHHBIA Kypc https://physchemistrydonnudonetsk.moodlecloud.com/ — Muxansuyk, B. M.
Kypc nucranunonnoro ooyuenus «Cerdarbie HOTUMEPBl 1 HAHOKOMITO3HUTHIY.



https://physchemistrydonnudonetsk.moodlecloud.com/

Ilopaokoewtit HOmep u Haume-
HOB8aHue membvl

Kparkoe conep:xkanue TeMbl

Cooeporcamenvhutii Mooyas 1

Tema 1.
Cemuamuwle nonumepbnl, ux
3HaYeHue u odwue ceolicmaa.

OCHOBHBIE TIPE/ICTABUTEIH CETYATHIX MOIUMepoB. CeTdyaTsie
MOJIUMEPBI Ha OCHOBE MPUPOIHBIX OMOMIOIIMMEPOB U BBICHIXAI0-
mux Macen. CeTyarbie TOIMMEpBl HA OCHOBE CHHTETHYECKOTO
UCXOJHOTO ChIphsi. O0IIMe 0COOEHHOCTH CTPYKTYPHI M CBOMCTB
CEeTYaTHIX MOJIMMEPOB. JKCIEPUMEHTAIBHBIE METOIBI HCCIIE0-
BaHU MPOLECCOB ()OPMHUPOBAHHUS CETYATHIX TOJTMMEPOB.

Tema 2.
Dopmuposanue MONEKYAAPHOU
CMPYKmYypbl INOKCUOHBIX NO-

HcxomaHple KOMITOHEHTHI JIJIs1 CHHTE3a SMOKCHIHBIX MTOJIMMEPOB,
BJIMSIHHE XUMUYECKOT'O CTPOCHUS AMOKCUIHBIX CMOJI U OTBEP/IH-
TeJIel Ha CBOMCTBA CETYATHIX MOJUMEPOB. CXEMbI peakiui mo-

aumepoe JIUKOHACHCAIIUU 3IIOKCUAHBIX COGI[I/IHGHI/Iﬁ C aMWHaMH U aHTU -
puIaMu KapOOHOBBIX KUCIIOT. KaTnoHHAs oMMepH3anus
SNOKCUAHBIX coenuHeHuil. [loBropstomuecs pparMeHTs! NOIU-
MEPHBIX CETOK.
Tema 3. Omnucanue npoiiecca reaeoOpa3oBaHusl, METO]T BETBSIIINXCS

Hpouecc nojiumepuzauuu no-
Jlu¢yHKl(u0Hafleblx MOHOME-
poeé u onuzcomepoes.

IIPOLIECCOB M MOJEIMPOBAHUE IIPOLECCA TOJIMKOHCHCALIUH.
Bnusinue Ha reneodpazoBaHue MUKIU3ALUH, MUKPOTE€TEPOT€H-
HOCTH, paclpeieIeHusI MOJIEKYI 0 (PyHKIIMOHAJIbHOCTH, U3Me-
HSAOLLENCS QYHKIIMOHAIbHOCTH PEAKIIMOHHOCIIOCOOHBIX TPYIIIL.
MexaHu3M TpeXMEpHOH NOJMMEpHU3aLM1, 00111ast XapaKTepu-
ctuka. Mukpocunepesuc, ¢pa3zoBoe paszeneHue, GpoHTaIbHAas
noJuMepu3alys. 3aBUCUMOCTh TIIyOUHBI TOJIMMEPU3ALUN OT
BPEMEHH, CKOPOCTU MHULIMMPOBAHMSI, BBIXOA [TOJINMEpa U JpYy-
rux gaxTopoB. OcobeHHOCTH (POPMUPOBAHUS PEAKOCIINUTHIX U
IyCTOCETYAThIX MOJIMMEPOB, MPOSIBICHUS TpUHIIUIIA Diiopu MpH
(opMHpOBaHNUHN ypeTaHOBBIX NoJaMMepoB. IloankoHaeHcaus
JUBMOKCH]T — TUAMHUH B CTEKJIO00Pa3HOM COCTOSIHUH, TTOJIH-
XpOMHasi KWHETHKA.

Tema 4. Tononornyeckast CTpyKTypa CeT4aThIX IMOJIMMEPOB, KOHIIEHTPA-
Cmpykmypa cemyamoix nonu- | UUs CIIUBAIOIINX y3J10B, MOJIEKYIISIPHAs Macca MEXYy3I0BBIX
Mmepos. renei. JnacTU4ecky aKTUBHBIE LIENH, IMKINYECKUE CTPYKTYPHI,
ToroJyiornyeckue y3isl. HanmonekynspHas cTpykTypa, Mopdo-
JIOTHUS ¥ YIIAKOBKA CETYATHIX MOJIMMEPOB. DKCIIEPUMEHTAIbHbBIE
METObl XapAKTEPUCTUKU CTPYKTYPBI CETUATBIX ITOJIUMEPOB.
Tema 5. Binstnue y3110B ceTKM Ha MPOSBIICHUS PENaKCANOHHBIX IIPO-

Penaxkcayuonnnie ceoiicmea
cemuamalx noJauUMepos.

reccoB. JIokanpHbIE peakcallmOHHBIE TIEPEXO/bl, ¥ U f penakca-
LIMOHHBIE MPOIIECCHI B CETUATHIX MoJnMepax. BiusHue KoHIeH-
TPaLMU y3JI0B CETKU HA MHTEHCUBHOCTb U LIUPUHY O
penakcaloHHOro nepexona. TemnepaTypa CTEKJIOBaHMsI, CBA3b
C XUMHUYECKUM CTpPOEHHEM. TemmepaTypa CTEKJIOBaHUS JJIs I'y-
CTOCETYATHIX MOJIMMEPOB C TPEX- U YETHIPEX Y YHKIIUOHATIbHBIMU
y3J1aMH, BIUSTHUE CTPOCHHUS Y3JI0B U UX PacHpeesIeHue 1o
(YHKIIMOHAJIbHOCTH.




6

Tema 6.
Hepopmayuonnvie u npou-
HOCMmHbIE C60IICMEa.

BnusiHMe KOHLIEHTPAIIMH CIIMBAIOLINX Y3JI0B HA OTHOCUTEIHHOE
yIJIMHEHHUE U TIpejies MPOYHOCTH MPU Pa3pbiBE€ PEAKOCIIUTHIX U
T'YCTOCETUYATHIX MTOJUMEPOB B BHICOKODJIACTUYECKOM COCTOSIHUH.
OcoOenHoctu AeGopMali U pa3pylieHHs I'yCTOCeTYaThIX M0-
JMMEPOB B CTEKII0O00pa3HOM COCTOSIHUH, XPYIIKOE pa3pyLIeHUE
CEeTUaThIX NOJUMEPOB. MoauduKalus ceT4aThIX NOJTUMEPOB,
STMOKCUHO-AJUINJIbHBIE B3aMMOIIPOHUKAIOIIIE TOJTUMEPHBIE
CETKH.

Cooeporcamenvhutii MoOy1b 2

Tema 7.
Ilonumephoie HaHOKOMNO3U-
mol.

Knaccudukanus nanouactuil no ¢popme, pazmMep U yaenbHas
MOBEPXHOCTh YACTUYECK HAaHOHANOJHUTENSA. OTIMYUTETbHbBIE
CBOMCTBA HAHOKOMIIO3UTOB C PA3HBIMH HAMOJIHUTEISIMU: KapOo-
HAaHOTPYOKaMH, CIIOUCTHIMU OPTAaHOTIIMHAMU, METANTMICCKUMU
Y OKCHIHBIMM HAaHOYACTHUIIAMU, HAHOBUCKEpPAMHU U JIp.

Tema 8. @opmuposanue nHano-

Hanoinumens in situ ¢ peax-

UUOHHOUL cMecU, CROCOOHOIL K
noaumepuzauuu.

Cunres SIIOKCHAHO-TIOJIMCHIIOKCAHOBBIX HAHOKOMIIO3UTOB C UC-
II0JIB30BaHUEM 30J1b-I'CJIb MCTOAa q)OpMI/IPOBaHI/IH HaHO4YaCTHII.
Karunonnas MnoJImMepur3anus, aHruApuaHoCc 1 aMUHHOC OTBCP-
KACHHUC BHOKCHHHOﬁ COCTaBJ'IHIOH_[CI‘/‘I KOMIIO3HUTOB.

Tema 9.
Cmpykmypa u céolicmea InokK-
CUOHO-NOJIUCUTIOKCAHOBBIX

Mopdonorust KOMIIO3UTOB U BJIMSHUE HAHOHAIIOJHUTEIS Ha 1a-
paMeTphbl, KOTOPBIE XapaKTEPU3YIOT TOIOJIOTHYECKYIO CTPYKTYPY
SMOKCUIHOM MaTpullbl. Penakcaiionsble, Teopu3nueckoe 1

HAHOKOMRnOo3umoe. aJIre3MOHHOE CBOMCTBA AMOKCHUIHO-MOJUCUIOKCAHOBBIX HAHO-
KOMIIO3HTOB. AHTI/IKOppO3I/II71Ha$I 3aluTa aJJlOMUHHUECBBIX CILJIa-
BOB C HCITIOJIB30BaAHHEM 3IIOKCUIHO-IIOJIMCUIOKCAHOBBIX HAHO-
KOMIIO3HTOB.
Tema 10. In situ 3051b-rens cuHTE3 OKCHUJHO-TUTAHOBOI'O HAHOHAIIOJTHUTC-

(Dopmupoeanue HAHOKOMRNoO-
3UMmMo6 HA OCHOB8€ INOKCUOHBIX
nojiumepoes u OKCcuoa mumata.

JI B 3TIOKCHIHO-aMHHHBIX CUCTEMaX. BiMsiHue KOHIEHTpauu
OKCHJIa TUTaHa Ha CTPYKTYpPY HAHOKOMITO3UTOB, UX Terao(pu3u-
YECKHUE CBOMCTBA U YCTOMYMBOCTh K TEPMOOKHUCIUTEIBHOMN Je-
CTPYKIIMHU. DJIEKTPOXMMUUYECKHE XapaKTEPUCTUKH aHTUKOPPO-
3MOHHBIX 3aIIUTHBIX TOKPHITUN Ha OCHOBE 3MOKCHUIHO-
TUTAHOOKCHIHBIX KOMITO3UTOB.




TemaTH4yecku njaaH

Conep:kareJibHbIA MOAYJIb 1

Ha3Banus coaeprkaTejibHbIX
MOJYJIEH U TeM

KoauuecTBO 4acoB

Ounas ¢popma o0y4eHus1

3aounasi popma oOyueHust

BCETO

B T.4.

JICKIITUHN

MPaKTUYECKUE

nabopaTopHble

CaMOCTOSITEIIb-
Has pabora
WH/IUBUYaJTb-

Has pabora

B T.4.

BCETO
JICKOUN
MPAKTUYECKUE
1abopaTopHbIC
CaMOCTOATEIIb-
Has pabora
WHIUBUYyaJIb-

Hasi paboTta

Tema 1. CeTuarnie IOIAME-
PBI, X 3HAYCHHUE K 00IIHe
CBOMCTBA.

12

N

Tema 2. ®opmupoBaHue MO-
JEKYISIPHOM CTPYKTYPBI
ATMOKCUIHBIX TIOJIMMEPOB

11

Tema 3. IIpouiecc nonumepu-
3a1uu MO yHKITHOHAITb-
HbIX MOHOMEPOB U OJIUTOMeE-
pOB.

13

10

Tema 4. CtpyKTypa ceTyaTbIxX
HOJMMEPOB.

Tema 5. PenaxcanmmoHHbIE
CBOMCTBA CETYATHIX ITOJIUME-
POB.

Tema 6. JlepopManiioHHbBIE U
MPOYHOCTHBIE CBOICTBA.

Hmozo no cooeprcamenvnomy
mooynio 1

60

44




Conep:kareJbHbIIN MOIYJIb 2

Ha3zBanus coaep:kaTebHBIX
MoJyJieil U TeM

KoauuecTBO 4acoB

KoanuyecTBo 4yacoB

Koan4yecTBO 4acoB

BCEro

B T.4.

JICKIINHU

IMPAKTUYCCKHUE

nabopaTopHbIe

CaMOCTOSTEIIbHAS
pabota
WHIUBUyJIbHAS

pabota

BCETO

B T.4.

JIEKIIUN
MPAKTUYCCKHE
nabopaTopHbIe

CaMOCTOSTEIIbHAS
pabota
WHIUBUTyaJIbHAS
pabora

Tema 7. IlonumepHbIE HAHO-
KOMIIO3UTHI.

10

[EEN

Tema 8. ®opmupoBanue

HAHOHAIMOJIHUTEIIA in Situ B
PEAKIHOHHOM CMECH, CIIO-
COOHO# K MOJIMMEPHU3aIIHH.

14

10

Tema 9. CtpyKTypa 1 CBOU-
CTBa DIIOKCHIHO-
MOJIMCUIIOKCAHOBBIX HAHO-
KOMITO3HTOB.

14

10

Tema 10. opmupoBaHue
HaHOKOMIIO3UTOB Ha OCHOBE
AMOKCUIHBIX TIOJIMMEPOB U
OKCHJIa TUTaHA.

10

Hmozo no cooeprrcamenvnomy
Modynio 2

48

36

Bcezo uacoe no mooynio

108

14

14

80




5. METOAUYECKHUE PEKOMEHIALIMUUA JJIA ITPOBEAEHUA JTEKITMOHHBIX,

HNPAKTHUYECKHUX U IABOPATOPHBIX 3AHATHIA.
JlaGopaTopHbIe 3aHATHUS HE IPEAYCMOTPEHBI YUCOHBIM IIITAHOM.

TEMBI JEKIIMOHHBIX 3AHATHN

n/n

Hazeanue memut

Konuuecmeo
4acoe

Ceryarble OIMMEpPHL, X 3HAUEHUE U 00ILME CBOMCTBA.

2

@opMHUpOBaHNE MOJIEKYJIAPHON CTPYKTYPBI SIIOKCHIHBIX ITOJIMMEPOB

WIN |-

[Mponiecc monuMepu3zanuu MONMMQYHKIIMOHATEHBIX MOHOMEPOB U OJIMTOME-
pOB.

CtpyKTypa ceT4arbIX [OJIMMEPOB.

PenakcanmoHHble CBONCTBA CETYATHIX MOJIMMEPOB.

JledopmaIrimoHHbIE U TPOYHOCTHBIC CBOMCTBA.

HOJH/IMepHBIe HAHOKOMIIO3HUTHI.

O|IN|O|O1| B>

dopmMupoBaHUE HAHOHATIONHUTENA in situ B peaKIMOHHON CMeCH, CIOCOOHOM
K MOJTUMEPU3ALINH.

CrpyKTypa 1 CBOICTBA SMTOKCUAHO-TIOJUCHIOKCAHOBBIX HAHOKOMIIO3UTOB.

10

q)OpMI/IpOBaHI/Ie HaHOKOMIIO3UTOB Ha OCHOBC 3ITOKCUAHBIX ITOJMMEPOB U OK-
CcHJa TUTaHa.

N R S

BCEI'O

[EEN
IS

TEMBI IPAKTUYECKUX 3AHATUIA

n/n

Hazeanue memui

Konuuecmeo
uacoe

Ceruatsle IMMOJIMMEPHI, UX 3HAYCHUEC U O6H_[I/Ie CBOICTBA.

2

DopMHUpOBaHUE MOJIEKYISIPHOU CTPYKTYPBI IIOKCUIHBIX MOJIUMEPOB

WIN]|PF-

[Tponecc monuMepu3anuu MONMU(YHKIIMOHATEHBIX MOHOMEPOB U OJIMTOME-
pOB.

CTpyKTypa ceT4aTbIX MOJIMMEPOB.

PenakcanmoHHBIE CBOMCTBA CETYATHIX IMMOJIMMEPOB.

I[e(bOpMaLlI/IOHHBIC 1 IPOYHOCTHBIC CBOICTBA.

HOHI/IMCpHBIC HaHOKOMIIO3HUTEI.

O|IN|O|O1| B>

dopMupoBaHNE HAHOHAMIOIHUTES in Situ B peakIIMOHHON CMecH, CIIOCOOHOM
K MOJIMMEPHU3aLUH.

CprKTypa M CBOMCTBA 3IIOKCUIHO-TIOJIHCHUIOKCAHOBBIX HAHOKOMIIO3UTOB.

10

(DopMI/IpOBaHI/IC HAaHOKOMIIO3UTOB Ha OCHOBC 3MOKCUAHBIX MMOJIUMCPOB U OK-
cuJa TUTaHa.

NI R LY

BCET'O
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6. METONUYECKHUE PEKOMEHJAIIUN 11O OPTAHU3ALINA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

OPTAHU3AIIUSA CAMOCTOSITEJIbHOM PABOTHI CTYJEHTOB

Ne Konuuecmeo
i Ha3zeanue memoi 4aCOs
1 | Ceruarble moJuMepsl, UX 3HaYECHUE U 00IINE CBONCTBA. 8
2 | ®opmMupoBaHHE MOJCKYISPHOW CTPYKTYPHI SIMTOKCHIHBIX TOJIMMEPOB 8
3 | Ilpouecc monmmepu3zanuu MoMU(PyHKIHOHATEHBIX MOHOMEPOB M OJIHMIO- 10
MEpOB.
4 | CTpyKTypa ceT4aTbiX MMOJIUMEPOB. 6
5 | PenmakcanuonHble CBOMCTBA CETUATHIX MTOJIUMEPOB. 6
6 | JedbopmarmoHHbIe U MPOYHOCTHBIC CBOMCTBA. 6
7 | IlomumepHbIE HAHOKOMITO3HTHI. 8
8 | ®opmupoBaHHE HAHOHATIOIHHUTEINS in Situ B pEaKIIMOHHONW CMECH, CIIOCO0- 10
HOW K TIOJTMMEPH3ALIHH.
9 | CrpykTypa U CBOICTBA AMIOKCUIHO-TIOIMCHIIOKCAHOBBIX HAHOKOMITO3UTOB. 10
10 | ®opmupoBaHUE HAHOKOMIIO3MTOB Ha OCHOBE 3MOKCHJHBIX IOJIMMEPOB U 8
OKCHJIa TUTAHA.
BCEI'O 80

CamocrosarenbHas paboTa CTYJEHTOB BKJIIOYAET TEKYLIYIH0O M TBOPYECKYIO MpOOIEeMHO-
OpPUEHTHPOBAaHHYIO caMocTosTeNnbHYI0 padoty (TCP).

Texymas camocrosiTenbHas padora 1o aucuuIinHe «CeTyaThle MOJIUMEPhl U HAHOKOMIIO-
3UThl HA HUX OCHOBE», HAIIpaBJICHHAs Ha yriyOJeHHe U 3aKpelyieHue 3HaHUN CTyJeHTa, Ha pa3Bu-
THE MPAKTUYECKUX YMEHUH, BKIIOYAET B ce0s CeayIonIie BUIbl padoT:

— eXeHeJleNnbHas paboTa ¢ JIGKLIMOHHBIM MaTepualioM, Y4eOHUKaMH U Y4eOHBIMH MTOCOOUSIMU

C LIeIbI0 YCBOEHUS MaTepHaa, U3J10KEHHOI0 Ha JICKIUH;

— MOJArOTOBKA K KOJUIOKBUYMY U DK3aMEHY.

[Ipu u3yueHun TeM, BHIHECEHHBIX Ha CAMOCTOATEIbHOE N3YUEHHE, CTYIEHT COCTaBIsET KOH-
CIIEKT.

TBopueckast (OpreHTUPOBaHHAs Ha MPUOOPETEHNE MPAKTUYECKUX HABBIKOB) CAMOCTOSITEIb-
Has paboTa no aucuuiuinHe «CeTyaTble MOJIMMEPhl U HAHOKOMIIO3UTHI Ha HUX OCHOBEY», HAIpaB-
JICHHas Ha pa3BUTHE OOIIEKYIbTYPHBIX U MPOdeCCHOHAIbHBIX KOMIETEHLIUH, Pa3BUTHE TBOPUECKO-
IO MBIIIJICHUS y CTYACHTOB. TeMbl TBOPYECKHX CaMOCTOSITEIbHBIX padoT (pedepaToB) NpUBEIEHBI
B ITyHKTE /.

7. AHAUBUY AJIBHBIE 3AJIAHUSA
Tembl pedepaToB

1. T'uOpuaHble HAHOCTPYKTYpPHI: CUHTE3, MOpdosiorus, GyHKIMOHAbHbIE CBONCTBA.

['uGpuaHbIe MoMTuMep-HeOpraHnYecKre HaHOKOMITO3UTHI.

I'maponutuyueckas ycToiunBocTh cBsizerd Si—O—Ti B mpoliecce XMMUYECKOW COOPKH THTaHOK-
CUJHBIX HAHOCTPYKTYP Ha MOBEPXHOCTH KPEMHE3EMOB.

['unpodobHbIe MaTepralibl ¥ MOKPBITUS - IPUHIUIIBI CO3/1aHUS, CBOICTBA U IPUMEHEHHE.
I'padenoBsie 1 rpadeHONO00HBIE MAaTEPHATIBL.

['padperononoOHbIC HAHO-KAPOUIBI M HAHO-HUTPHUIBI IEPEXOTHBIX METAJLIOB.

Kunetnka o06pa3oBaHusi CBepXpa3BETBICHHBIX ITOJUMEPOB.

wn
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KuHeTnka OTBEpKACHHS OJINTOMEPOB.

KononiHbie KBaHTOBBIE TOUKU B COJTHEUHBIX AJIEMEHTAX.

KommonHbeie KBaHTOBBIE TOUKU: CUHTE3, CBOMCTBA U IPUMEHECHHUE.

Komno3uTHbl€ 371€KTpOIHBIE MaTEpUAbl HA OCHOBE NMPOBOJAIIMX IOJUMEPOB C BKIHOYEHUSIMHU
HAaHOCTPYKTYpP METaJLIOB.

Kputnyeckas KOHBEpCHs B poLeccax (OpMHUPOBAHUS TTOIUMEPOB.

Marepuassl U3 yriaepoaHbIX HAHOTPYOOK.

MeToap! BBIYUCICHUSI KPUTUYECKONH KOHBEPCUU TIPU (POPMHUPOBAHUH CETUATHIX ITOJIUMEPOB.
Mukpo- 1 HaHOpa3MepHbI kKapOu Oopa: CUHTE3, CTPYKTypa U CBOUCTBA.
MHoro¢dyHKIIMOHAIEHBIE OMOCOBMECTUMBIC TIOKPBITUS HA MATHUTHBIX HAHOYACTHUIIAX.
MHoro¢yHKIIHOHAIbHbIE HAHOMATEPUAJIBI.

MouunupoBanue yriepoJHbIX HAHOTPYOOK M CHHTE3 HOJMMEPHBIX KOMITO3UTOB C MX yda-
CTHEM.

Hanomarepuaibl 1 HAHOTEXHOJIOTMU: METO/Ibl aHAJIN3a U KOHTPOJIS.

HanocTpyKkTyprpoBaHHBIE MaTEpUabl A1 HU3KOTEMIIEPATYPHBIX TOIUIMBHBIX JIEMEHTOB.
HanoctpykTypHble 1MOOpHUIBI THTAHA, IUPKOHUS U TadHUS: CHHTE3, CBOICTBA, pa3MepHbIe A (-
(hEeKThI U CTAOMIIBHOCTb.

Hanouactune! 3050Ta, MOAU(PUIMPOBAHHBIE KOOPAWHALMOHHBIMU COEAMHEHUSIMH METAJJIOB:
CUHTE3 U IPUMEHEHHUE.

HanouacTuipl MeTaiioB B MOJUMEPHBIX KAaTaJIUTHUECKUX MeMOpaHaX M MOHOOOMEHHBIX CH-
cTeMax Juis IiTyOOKON OYMCTKU BOJIbI OT MOJIEKYJIIPHOTO KHCIOPO/a.

Hanouactune! cynspuaa kaaMus, NOIy4YeHHbIE METOJOM XMMHUYECKOTO OCAXIAECHMS U3 PacTBO-
pOB.

Hekotopeie acnektsl (opMUpOBaHMSI M MAEHTU(UKALKUNA HAHOPAa3MEPHBIX OKCHJHBIX KOMIIO-
HEHTOB B F€TEPOTrE€HHBIX KaTalu3aTopax, NOJy4YEHHBIX Pa3IMYHbIMU METOLAMM.

HekoTopsie nepcnekTUBbI pa3BUTHS TOJIUMEPHBIX KOHCTPYKLIMOHHBIX MaTEPHAIIOB.

HoBble HaHOCTPYKTYpBI Ha OCHOBE IrpadeHa: GU3NKO-XMMHUYECKHE CBOMCTBA U MPHIIOKEHHS
HoBele nmoaxoas! k co3gaHui0 THOPUAHBIX MMOJIMMEPHBIX HAHOKOMITO3UTOB: OT KOHCTPYKLIMOH-
HBIX MaTEpUAJIOB K BBICOKOTEXHOJOTUYHBIM IIPUMEHEHUSM.

OO0 OCHOBHBIX IPUOIMKEHUSX B TEOPUH (PPOHTATBHON paUKaIbHON MOIMMEPU3alUid BUHUIIO-
BBIX MOHOMEPOB.

OcHoBHbIE HanpaBiIeHUs pa3pabOTKU U UCCIIEIOBAHUS TBEPABIX FIEKTPOIUTOB.

OcHOBHBIE HampaBieHUsl (PYHIAMEHTAIbHBIX U OPHUEHTHUPOBAHHBIX HCCIIEAOBAaHUI B 00JIacTH
HAaHOMAaTEpPHAaJIOB.

[TomuMepHbIE Teab-3JIEKTPOIUTHI AJIS JUTUEBBIX HCTOYHUKOB TOKA.

[ToryueHne HaHOAMCIIEPCHBIX MAaTEPUAIOB U TOHKUX IUIEHOK METOJAMHU JIa3epHOU alisiuu B
KUAKOCTH U B BaKyyMe.

[Tpumenenue meronoB SAIMP B ncclieIoBaHUSAX MOHHOTO U MOJIEKYJISIPHOTO TpaHCIOpTa B IO-
JUMEPHBIX MIEKTPOJINTAX.

[TpousBoaHbie (ynaepeHa Kak HAaHOA00AaBKHU AJis MOJIMMEPHBIX KOMITO3UTOB.
[TpocTpaHCcTBEHHBIE CETKH B pacTBOPax yepBeoOpa3HBIX arperaToB: YHUBEPCAJIbHOCTH MOBEJIE-
HUS U MOJIEKYJISIPHBIE «ITIOPTPETHI».

[Tporeccel caMOOpraHu3alud MUKpO- ¥ HAHOYACTHUI] B (PePPOKUIKOCTSX.

PenaxcarmonHble CBONCTBA MOJIMMEPOB M MOJIEINb (DU3UUECKON CETKH.

CHIICECKBHOKCAHBI € JIECTHUYHON CTPYKTYpOM.

CoBpeMEHHOE COCTOSIHUE MCCIIEJOBAHNN TPEXMEPHOM PAIUKAIBHOW CONOJINMEPU3ALIH.
CrpyKTypHBIE acrieKThl (POPMHUPOBAHUS CETUYATHIX MOJIMMEPOB IIPU OTBEPKICHUN OJTUTOMEPHBIX
CHUCTEM.

TenneHUNN pa3BUTHS MOIUMKOHIEHCAIUN U KOHJEHCALIMOHHBIX MOJIMMEPOB.

Tononoruyeckas CTpyKTypa U peiaaKkCallMOHHbBIE CBOWCTBA IIOJIUMEPOB.

Tomnonoruueckas CTpyKTypa U pelaKkCalMOHHbIE CBOWCTBA PA3BETBICHHBIX [TOJIMMEPOB.
VYraeposnHbele HAHOTPYOKH B HOBBIX MaTepHasax.
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VYcnexu B 006J1aCTH MOJMMKOHIEHCAIIMH U KOHACHCAIIMOHHBIX MTOJIMMEPOB.

da30Bble paBHOBECHUS B CHCTEMaX, COJEpKaIUX (PyIepeHbl, KAK OCHOBA TEXHOJOTHH IOJIy4e-
HUS ¥ IPUMEHEHHS] HAHOYTJIEPOIHBIX MaTepUasoB.

®U3NYECKOE CTAPEHUE U PEIaKCAllMOHHBIE ITPOLIECCH] B AOKCUAHBIX CUCTEMAX.

DNeKTpOoJHbIe HAHOMATEPHAIIBI IS TUTHI-UOHHBIX aKKYMYJISITOPOB.

DNEKTPOCUHTE3 HAHOCTPYKTYP U HAHOMAaTEpHAJIOB.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXKYTOYHOM ATTECTAIIUA

CeruaTsle OIMMEPBI, UX 3HAYCHHUE U OOLIE CBOMCTRA.

Kakwue ceryarbie monuMepsl 01 UCIONb3YIOT C APEBHUX BPEMEH?

Ha ocHOBe kakux MpUPOJHBIX BELIECTB ObUIN MOTYyY€HBI IEPBbIE CETYATHIE MOTUMEPHI?

Uro Takoe ny0ieHue U Kakue BEIeCTBa UCIOIb3YIOTCS ISl IIPOBEICHHS Ipolecca 1yoneHus?
3anumure XMMUYECKUE PEaKLMU, IPOTEKAoIuUe Ipu AyOJeHUH LIKYp *KMBOTHBIX allbAErHja-
MHU.

Kakue cBs13u 00pa3yroTcs Npu «CIIMBAHUMY OCJIIKOBBIX MAKPOMOJIEKYJI KOMIJIEKCHBIMU COEIIU-
HeHusMu xpoma? [IpuBennre XUMHUECKYIO CTPYKTYpPY 00pa3yIoUIMXcs CIIMBAIOLINX Y3JI0B.

Yro Takoe BylKaHU3aLUsA KaydyyKa U KaKHie BEIECTBA UCIIONIb3YIOTCS Ui MPOBEACHUS IIPOLEC-
ca ByJIKAHU3AIUH?

[TpuBeauTe «XMMHMUYECKYIO CXEMY» Ipollecca BYJIKaHM3aLUU Kaydyka ¢ oOpasoBanuem C—C,
CyIb(QUIHBIX U JUCYIb(OUIHBIX CBA3CH.

[TpuBennuTe «<XMMHUYECKYIO CXEMY» ITpoLiecca ByJKaHU3aLUK KaydyyKa IPUMEHEHUEM THypaMIu-
Cynb(hUI0B U ¢ 00pa30BaHUEM ITOTHCYIIb(HUIHBIX CBI3CH.

Kakumu cBoiicTBamMu 00J1a1al0T «BYJIKAHU3ATbl» HATYypaJbHOTO KaydyKa, HOJY4YEHHBIE IpU
HU3KHUX BBICOKMX KOHIIEHTPAIUAX CEPbl, U KaK OHU Ha3bIBAIOTCA?

Kakue cuHTeTHYEeCKHE KaydyKH Bbl 3HAETE, U KaKUE OTINYUTEIbHBIE CBOMCTBA UMEIOT U3JEIINS,
MOJIYYCHHBIC U3 HUX?

B 4em 3aknrogaeTcs MeXaHU3M OKHCIUTENBHON MOJIMMEPU3ALMN BBICBIXAIOIIUX Maces?

Kakue npupoHble Maciia OTHOCSTCS K BBICBIXAIOIIUM, MOJTYBBICHIXAIOIIUM 1 HEBBICHIXAIOUIUM?
Kakue cuHTETHMYECKHE 3aMEHUTENIN BBICHIXAIOIIMX Macell Bbl 3HACTE, KAK OHHW Ha3bIBAlOTCS U
KaK UX MOoJy4aroT?

[IpencraBuTenn ceT4aTbiX MOJIMMEPOB HA OCHOBE CMHTETHUYECKUX COEAVUHEHMI: Ha JTUBHUHUIIb-
HBIX ¥ TUAJUTMIBHBIX COEIMHEHUH, STTOKCUIHBIE, YPETAaHOBBIE, (DeHOoI(pOopMalIbIerUIHbIE U AP.
[To kakMM IpU3HAKaM M KaK KJIACCU(PHUIUPYIOT BCE CETUATHIE MOJIUMEPHI?

[aiite onpeneneHnue TEPMUHY «CETYATBHIN MOJUMEP» CO CTPYKTYPHOM TOUYKH 3PEHHS U B COOT-
BercTBUM ¢ pekomenaauusmu [UPAC. Kak 3ty onpeneneHus coryiacyroTcsi co CTPYKTypol u
CBOICTBaMHM CETYATHIX MOJIUMEPOB?

Ha xakux cBOMCTBax OTpa)KaeTCsl HAIMYUE TPEXMEPHOW MPOCTPAHCTBEHHOW CETKM KOBAJIEHT-
HBIX CBSI3€H B CETYATHIX MOJUMEPAX (110 CPAaBHEHUIO C JIMHEHHBIMU)?

[Touemy mpu HccaeI0OBaHUM MEXaHU3Ma U KMHETHKH (POPMUPOBAHUS MOJIEKYJISIPHOH CTPYKTY-
pbl MHOTHE MeToAbl (SIMP BeicOKOTO paspernieHus, reablIpoHUKaroIas Xxpomarorpadus, mosus-
porpadus 1 1p.) CTAHOBSATCS HENIPUEMIIEMbIMHU ?

Kakue knaccuukaioHHble MPU3HAKU STOKCHIHBIX COETUHEHHH BBl 3HaeTe?

BnusiHue XuMU4ECKONW CTPYKTYpPBI SIOKCUIHBIX COCIMHEHUN HA CBOMCTBA CETYATHIX IOJUME-
pOB.

Kakue knaccupukanoHHble MPU3HAKKM aMUHHBIX OTBEpAUTENEH Bbl 3HaeTe?

Bnusinue XuMu4eckoi CTPYKTypbl aMUHHBIX OTBEPAMTENCH Ha UX AKTUBHOCTh B pEaKLUAX C
AMOKCUIHBIMM CMOJIaMHU M Ha CBOMCTBA CETUYATBIX MOJIMMEPOB.

Kakwue knaccuurkamoHHble TPU3HAKK aHTUIPUIHBIX OTBEPAUTENICH BbI 3HaeTe?

Kakue xaranu3aTopbl KAaTHOHHOW MOJMMEPU3ALNN NPUMEHSIOTCS JUIsl OTBEPIKIEHUS DIOKCHU JI-
HBIX CMOJI?
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B uewm 3akiiouaercs MexaHu3M (HOPMHUPOBAHUS MOJEKYJISIPHONW CTPYKTYpPbI CETYAThIX MOJIHMe-
POB 110 HEKATAJIMTUYECKON peaKluy MOJIUIIPUCOEAUHEHUS SMOKCH — aMuH? CTpyKTypa IOBTO-
pArOIIEHCS 3BeHa MEXKY3JIOBBIX ICTIEH.

B yem 3axitouaercss MexaHu3M (OPMHPOBAHUS MOJEKYIISIPHOW CTPYKTYpPbI CETHATBIX MOJIHUMeE-
POB 0 KaTaJIUTHYECKON pEakLMM MOJUIPUCOCAUHEHUS 3MOKCUA — aMuH? CTpyKTypa MOBTO-
PAIOLLEHCS 3BE€HA MEXKY3JIOBBIX LICTICH.

B uem 3akiiouaercs MexaHu3M (HOPMHUPOBAHUS MOJIEKYJISAPHOU CTPYKTYpPBI CETYATBIX MOJIUMe-
POB 10 HEKATAIUTUYECKOW peakluu MOJUIPUCOEAMHEHHUs 3noKcua — aHruapua? Crpykrypa
MTOBTOPSIFOLIEICS 3B€HA MEXKY3JIOBBIX LICTIEH.

B yewm 3axitouaercss MexaHu3M (OPMHPOBAHUS MOJEKYIISIPHOW CTPYKTYpPbI CETUATBIX MOJHUMeE-
POB IO KaTAJIUTHYECKOW PEaKLMH MOJUIPUCOECINHEHHUS SITOKCHU]T — aHTUIPUA?

B uewm 3aknrouaercs MexaHU3M KaTHOHHOW IMOJIMMEPHU3ALUU AMOKCUIHBIX COEIMHEHUHN B INpHU-
CYTCTBUHU KOMILJIEKCOB Tpudropuna 6opa? CTpykTypa MOBTOPSIOILIEHCS 3B€HA MEKY3JI0BbIX I1e-
TIEH.

B ueM 3akiro4yaroTcsi OCHOBHBIE TOJIOKEHUSI TEOPUU Tesie00pa3oBaHUsl B METOJIE Pa3BETBIICH-
HBIX IIPOLIECCOB?

Yro Takoe mpousBosias PyHKIKS BEPOSITHOCTEH U MEPBBIA MOMEHT pacrpeaencHus?

Kakoe HepaBeHCTBO sIBiIsIeTCSd HEOOXOAUMBIM U JOCTaTOYHBIM YCIOBUEM TOT'O, YTO MaKpOMOJIe-
KyJia uMeeT 0eCKOHEUHbIE pa3Mepsl (ycIoBHe reneodpa3oBanus)?

Kakoli BuA MMEIOT ypaBHEHUS JUIsl KPUTHUECKOM CTENEHM IpeoOpa3oBaHUsi, BbIXOAA 30JIb
bpaku 1 cpeTHEMacCOBOM MOJIEKYIISIPHOM MacChl MOJIUMEpa 10 U IOCJIe TOUKH res?
BnusiHue Ha KpUTHUECKYIO TOUKY rejieoO0pa3oBaHUsl BHYTPUMOJIEKYISIPHON IUKIM3ALUH, MUK-
pPOTETepOreHHOCTH, paclpeAeeHUs] MOJEKYN MO (YHKIIMOHAIBHOCTH, HU3MEHSIONIeHCs QyHK-
LIMOHAJIBHOCTH PEAKIIMOHHOCIIOCOOHBIX TPYIIIL.

B dewm 3axirodaroTcs MCXOJHBIC TIOJOKEHUSI K OCHOBHBIE PE3YNbTaThl MATEMATHUECKOTO (KOM-
NBIOTEPHOI0) MOJIENMPOBAHUS (POPMUPOBAHUS MOJMMEPHON CETKHM HAa OCHOBE AMAIIOKCHIA U
nuaMuHa?

Uto Takoe TOMOJOTUYECKUM Tpee Peakiuy MOTUKOHACHCAIIUU (TTOJUIIPUCOSTUHEHUS ), TIPO-
TeKarollel ¢ 00pa30BaHUEM CETYATHIX MOJIUMEPOB?

B uyem 3akioyaroTCsi OCHOBHBIE TOJIOKEHUSI MEXaHM3Ma TpeXMepHOH nonumepuszanuu. Odpa-
30BaHME MUKpOTelsi 1 MUKpocuHepesuc. KakoBbl ycroBHst 00pa3oBaHus MUKPO- U Makporesis?
B uem oTiMune KMHETMYECKHX CXEM JUIsl OOBIYHOM M TPEXMEpPHOW LEMHOW MOJIMMEepHU3alii,
peaKuy BHYTPUMOJIEKYJIIPHOTO CUIMBaHUSA?

M3meHenne CKOpOCTH NOJMMEPHU3AlNK, YACIA U Pa3MEPOB MUKPOTEJIEBUX YACTHIl B IIPOIECCE
TPEXMEPHOU NOJIUMEPHU3ALINH.

Uro Takoe (QpoHTalbHAs MOJMMEpHU3AMs M KaK OHAa OMUCHIBAETCA B TEPMHUHAX (U3MUYECKOM
kuHeTuku? [IposiBieHune renb-3gpdexTa s TpeXMEPHOH MONIUMEpU3aLUH.

Kunetndeckoe cxeMbl KaTaTUTHYECKON M HEKATATUTUIECKOMN peaKIuii ypeTaHooOpa3oBaHHs.

B deMm 3akirouaroTcsi 0COOCHHOCTH KHMHETHMKU PEaKIMHM MOJMKOHICHCAIMH ¢ 00pa3oBaHUEM
PEIKOCETYAThIX MMOJIMMEPOB (Ha MPUMEpPE MOJINYPETaHOBBIX OTUMEPOB)?

[Tocrynar ®nopu, mpuMeHEHHE ypaBHEHHE ABpaMH Ha TITYOOKHX CTaJUsIX MPOTEKaHHs peak-
MU ypeTaHooOpa30BaHUsI.

B yem nposBISAIOTCS 0COOEHHOCTH (hOPMUPOBAHMS T'YCTOCETUATHIX MOJIMMEPOB B ajuabaTuye-
CKHX M HM30TepMHuecKux ycinoBusx? Ilpumenenue nuddepeHnuanbHoil ckaHupyomel MUKpO-
KaJOPUMETPUU ISl U3YYEHUS peaKkIH SMOKCHUIHBI MOHOMEpP — JHMaMHUH B CTEKJIO00pa3HOM
COCTOSIHUH.

YeMm 00BsICHSACTCS pe3Koe 3aMeJUIeHNEe PeaklMy MOJIMKOHICHCAlUK B CIIydae CTEKJIOBAHUS pe-
aKIIMOHHOW CMECH MPHU HU3KUX CTENEHSX MpeBpallleHusl peaKlinOHHOCIOCOOHbIX Tpynn? Kakue
NPU3HAKYU TOJMXPOHHON KUHETUKU IPU 3TOM HaOI0Aar0TCs?

B 4eMm 3akiI049aroTCsl OCHOBHBIE TIOJIOKEHUS OJMXPOHHON KHHETUKU?

B deM mposiBIIsIIOTCS B3aMMOCBSI3b KMWHETHKH PEAKLUU TOJMKOHIEHCALUU B CTEKIO00Pa3HOM
COCTOSTHUU C MEJIKOMAcCIITaOHBIMU peaKCallMOHHBIMH MpolieccaMu?
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Yro xapakTepu3yeT MOJIEKYJIIpHas CTPYKTypa CETYaThIX MOJIMMEPOB?

[Touemy 715t peasIbHBIX CETYATHIX MOJIMMEPOB MOHATHE «TIOBTOPSIOMIMNICS (PparMeHT) MmoryqaeTt
CTaTUCTUYECKUI CMBICI?

Kakoe BnusiHME OKa3bIBAaeT MOJIEKYJISIpHAS CTPYKTYpa CETYaThIX MOJIMMEPOB Ha jJedOopMaIioH-
HO-IIPOYHOCTHBIE U JPYTHE IKCIUTyaTallMOHHBIE CBOMCTBA MOJIUMEPOB?

Urto Takoe TOMOoJ0ru4ecKasi CTpyKTypa CeT4aThIX MTOJIMMEPOB U YTO OHA XapaKTepu3yeT?
Kakumu KOIMYECTBEHHBIMHU [TAPAMETPAMU XapPAKTEPU3YETCs TOMOIOrMYECKask CTPYKTypa IOJIH-
MEPHOM CETKH?

Yo Takoe 37JaCTUYECKH aKTUBHBIEC Y3JIbl U DJIACTUYECKH aKTHBHbIE Lenu? Kakumu ypaBHEHM -
MU ONPEAEISIOTCS KOHIEHTPAIUU 3JTACTUYECKH aKTUBHBIX 1emneit mo dnopu u Tobonbckomy?
IIpuMeHeHne CTaTUCTUYECKOTO MOAXO0AA K OIPEICIICHUIO JOJIU aKTUBHBIX LICTICH.
DopMHUpPOBAHUE LMKIMYECKUX CTPYKTYpP IPH CIIMBAHUU JMHEHHBIX MAKPOMOJEKYJ U IIPH I10-
JMMEpHU3alMH HU3KOMOJIEKYJIAPHBIX MOJU(PYHKINOHATIBHBIX MOHOMEPOB U OJIUTOMEPOB.

Yt0 Takoe TONOJIOIMYECKOE Y3JIbl B CETYATBIX IOJIMMEPAX U KAKOE BIUSHUE OHU OKa3bIBAIOT Ha
JKCIIEPUMEHTAIIBHO ONPEENIIEMYIO0 KOHIEHTPALUIO YJIACTUYECKU aKTUBHBIX LeTei?

UYro xapakTepusyeT HaIMOJIEKYJIIpHasl CTPYKTYpa CETYAThIX MOJMMEPOB, KAKUE YPOBHU HAJIMO-
JEKYJISIPHON CTPYKTYpHI BbI 3HaeTe?

Kakne mopdonornueckue CTpyKTypbl MOTYT OBITh PEaTH30BaHBI B PEAKOCIIUTHIX M T'yCTOCET-
4aTbIX NoJIMMepax”?

Kak M3MeHsSI0TCs CTeneHb KPUCTAUIMYHOCTH U TEMIIEPATypa IUIABJICHUS] KPUCTAJLUIUTOB B CET-
4aTbIX NoJIMMepax”?

KaknMu KOJIM4eCTBEHHBIMM ITapaMeTpaMH XapaKTepU3yeTCsi YPOBEHb MEXMOJIEKYJIIPHOTO B3a-
MMOJICHCTBUS MaKpOMOJIEKYJISIPHBIX LIETIEW M KaK 3TU IAapaMeTpy 3aBUCAT OT KOHLIEHTpalUU
ME)XXY3JIOBBIX 1IeTei?

Kakue Bbl 3HaeTE METOABI U3YUYEHUS CTPYKTYPhI CETYATHIX ITOJIMMEPOB.

3anumute ypaBHeHue JlasypkuHa — ['ypeBuua M npoaHanu3upyiTe, Kak HU3MEHUTCS Bpems
0CEION KU3HU Y3JIOB CETKH IPU MEPEXO0JE OT JIMHEHHBIX OJUMEPOB K CETYATHIM?

[Tpunumn paboTs! ciekTpodoTOMETpa ISl UCCIEI0BaHUS PAIUOTEPMOTIOMUHECHEHIUH.

B uem nposBisitoTcs 0COOCHHOCTH MPOTEKAHUS y-pellaKCallMOHHBIX MPOLIECCOB B CETUATHIX MO-
aumepax? Bxian Kakux «pesnakcatopoB» B y-pelaKCallMOHHBIX MPOLIECC MOBBIIIAETCS IO MEpe
YBEJIMUYEHUS IJIMHBI MEXY3JIOBBIX LeTIei?

Kakne MonekyisipHble TpyNIbl B SIIOKCHIHO-aMUHHBIX MTOJIMMEPAX OTBETCTBEHHBI MOJIEKYIISP-
HbIE JABW)KEHHS THIIA KOJIEHYATOrO Baja, BHOCSIIMX OCHOBHOW BKJIAJ B y-pEJIaKCAllMOHHBIN Ie-
pexXoJ TaKUX MOJIUMEPOB?

Kak Binuser yBenuueHue IIMHBI MEXKY3JI0BOM LIENMM HA MAKCMMYM TaHIEHCa yIjla MEXaHude-
CKHX IOTEph B MHTEpBaJIe TEMIIEPATYP [-PEIaKCallMOHHOTO NEPEX0/ia: BBICOTY U TEMIIEpaTyphl
MaKkCHMyMa, €ro LIMPUHY Ha MOJIYBBICOTE U Ap.?

B 4em mposiBiseTCS BIHMSIHUE YBEIMYEHMS JUIMHBI MEXY3J0BOW IIENM HAa MaKCHMYM TaHTE€HCA
yria MEXaHUYECKUX NOTEPh B MHTEPBAJE TEMIIEPATYP O-PEJAKCAMOHHOIO nepexona’?
Packpolite cBs3b o-peakCaliOHHOTO MePeX0/1a U TEMIIEPATyphl CTEKJIOBAHUS TOJIMMEpa.

Kak nposiBisieTcs: BAMSHME KOHLIEHTPALMU MEXKY3JIOBBIX LIENIEH HA TEMIEPaTypy CTEKIOBAHUS
CETYaThIX MOJIMMEPOB B CiIydyae OTCYTCTBUS 3PQeKTa CONnoIMMEpU3allui OJIUroMepa U OTBEp-
ourens?

Kakne ypaBHEHMS MCHOJIB3YIOTCS JJI pacdyeTa TeMIEepaTypbl CTEKJIOBAHUS 110 TPYIIOBBIM MH-
KPEMEHTaM SMOKCHIHOTO M aMHUHHOTO ()parMeHTOB, YHCIY AaTOMOB, BHOCHUMBIX 3TOKCHIHBIM
COEIMHEHUEM M aMHUHOM B ITOBTOPSIONIEECS 3BEHO, KOHLEHTPALMU 3MOKCUIHOTO U aMHHHOTO
MOHOMEPOB U HWHKPEMEHTaM JPYIHX CTPYKTYPHBIX 3JIEMEHTOB MOBTOpsIOLIErocs (pparmMeHTa
MOJIMMEPHOU CETKN?

Kak TemnepaTypa CTEKI0BaHUs 3aBUCUT OT KOJIMYECTBA MOBTOPSIOLUINXCS 3BEHBEB MOJIMMEPHOM
LENU MEKIY y3/1aMH CeTKH? PEIKOCIINUTEIE B I'yCTOCETYAThIE IIOJTUMEPHI.
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Temmneparypa CTEKJIOBaHUA Ul T'yCTOCETUATBIX MOJHMMEPOB C TPeX- U YEThIpeX()yHKIMOHAIb-
HBIMH y3JIaMH, BIUSHHE CTPOCHHS Y3JI0B U PABHOMEPHOCTH MX pacIpeesieHus] B 00beMe MOU-
Mmepa.

Kak Bnuser Haaumuue KOPOTKMX OOKOBBIX LIENEN B CTPYKTYpE MOJIMMEpa Ha UX TEMIIEpaTypy
CTEKJIOBaHUsA?

BnusiHre mioTHOCTH CHIMBaHUS Ha 1e(OPMAIMOHHBIE M TPOYHOCTHBIE CBOMCTBA CETYATHIX I10-
JIMMEPOB B BBICOKORJIACTUYECKOM COCTOSTHUHU.

Kakum ypaBHEHUEM BBIpaXKaeTCsl 3aBUCUMOCTb IPEJEIbHON CTENEHU PAaCTSKEHUsS MOJIMMEPOB
OT KOHLIEHTPALIUU MEXY3JIOBBIX LICTIEH?

KakoBbl BO3MOXHbIE NMPUYMHBI U3MEHEHUS BHJIA JMHUU 3aBUCUMOCTHU IPENEIbHOW CTENEHU
PacCTsDKEHUS IIPU NIEPEXOIE OT PEAKOCHIUTBIX K TyCTOCETYAThIM ITOJINMEpam?

B 4em 3axnrodaroTcss 0COOEHHOCTH KPUBBIX AHAarpaMMbl «OTHOCUTENBHOE YAJIMHEHUE — Halps-
JKEHHUE» JJIS CETYATHIX IIOJUMEPOB B BEICOKONIACTUYECKOM COCTOSHUN?

3a cyeT NpoTeKaHs KaKUX IMPOLECCOB IPOUCXOIUT MepepaclpeiesiCHUE HANPSKEHHS Ha MEHEe
Harpy’>K€HHbIE MEXY3JIOBBIC LIENU?

Uro Takoe XMMMUECKas pejakcalus, U Kakoe 3Ha4eHHE OHa MMEET INpH IMepepaclperiecHUH
HanpspKeHUH B mojiumepe?

Kakwue cBsI3u B MOJMMEPHBIX CETKaX SBISIOTCS TEPMOJAOMIBHBIMHA U KaKO€ BIMSHUE OHH OKa-
3bIBAIOT Ha J1e(hOpMaIIMOHHO-TIPOYHOCTHBIE CBOMCTBA NOJIMMEPOB?

Kak o0bscHsAeTcs 3KCTpeMalbHbIA BHUJ 3aBHCHUMOCTH IIpeleia MPOYHOCTH INPHU PaCTSHKEHUU
TyCTOCETUYAThIX MIOJIMMEPOB B BBICOKOAJIACTHYECKOM COCTOSITHUU?

Kakoii napaMerp BJII€TCS ONPEAEISIOUIUM JUIsl BEIMYUHBI IPe/iesia IPOYHOCTH MPU pacTsiKe-
HUU T'YyCTOCETYATBIX IOJUMEPOB B BEICOKOIACTUYECKOM COCTOSTHUM?

Kakoli Bua UMEIOT 3aBUCUMOCTH MOJYJI YIPYIOCTU U MpeJelia MPOYHOCTU MPU PaCTSHKEHUU
TyCTOCETUYAThIX MIOJIMMEPOB B BBICOKOAJIACTHYECKOM COCTOSTHUU?

Kakue y31bl B MOJIMMEPHBIX CETKaX SIBISIFOTCS TOMOJIOTMYECKUMHU U IPU KAKUX YCIOBUSX OHHU
MOTYT BHOCUTb BKJIaJ] B Ie(pOPMALIMOHHO-TIPOYHOCTHBIE CBOMCTBA MOJIUMEPOB?

B uem nposiBisitoTcsi 0COOEHHOCTH KPUBBIX JIMAarpaMMbl «OTHOCUTEIBHOE yJIJIMHEHUE — Halps-
KEHHEe» IS CeTYaThIX MOJIMMEPOB B CTEKJI000pa3HOM COCTOSHUU?

Kak o0bsicHsieTcs KOI0K01000pa3HbIil BUJI KpHUBOW pacTskeHusi? Kakue mporeccsl IpoTeKaroT
B CTEKJIOOOPA3HOM CETYaTOM MOJIMMEpPE MPH YAJTUHEHUH, COOTBETCTBYIOLNE TOUKE MAKCUMYyMa
Ha KPUBOW «OTHOCHUTEIBHOE YIJIMHEHHE — HAIpsDKEHUE», a TakKe HEMHOTO JIEBee U IpaBee
TOYKH MakCUMyMa?

Kak u3MeHs10TCS KpUBBIE TUarpaMMbl «OTHOCUTENIBHOE YJUIMHEHUE — HAMpsKEHHe» Ul ceTya-
TBIX MOJMMEPOB B CTEKJIOOOPA3HOM COCTOSHUM NPHU MOBTOPHBIX HArpyKEHUsX, OJM3KUX K Tpe-
JIeNly BBIHYKJIEHHOM 31acTuyeckoil nedopmanun?

Kak u3aMeHsI0TCsl KpUBBIE pellaKCallii HApsKEHUs IS CeTYaThIX MOJIMMEPOB B CTEKI000pa3-
HOM COCTOSIHUM IPU MHOTOKPATHBIX MOBTOPHBIX HAarpyKEHUSAX, OJNM3KUX K Mpeneny BbIHYX-
JICHHOM 31acTu4eckoil negopmanuun?

Kak n3meHstoTcst 3HaueHus Mpejiesa BBIHYKACHHON 3JacTUYECKO JedopMaluu UIsl ceT4aThIX
MOJIMMEPOB B CTEKJIO00PAa3HOM COCTOSIHMM TPM MHOTOKPATHBIX MOBTOPHBIX HAarpyKeHHUsX,
OJIN3KUX K MAKCUMYMY KPUBOU «OTHOCUTENIBHOE YIIIMHEHUE — HATIPSKEHHUE?

KakuM ypaBHeHHEM Tpezes BBIHYKACHHOW 3J1aCTHUECKOW JeOopMalui CeTYaThIX MOJIMMEPOB
CBSI3aH C TEMIIEPATYPOU CTEKJIOBAHUS U KOHIEHTPALIUEH MEXY3TTOBBIX IEeii?

Kakne ocoOeHHOCTH pa3pylIeHHs CeTYaThIX MOJIMMEPOB B BBHICOKODJIACTUYECKOM U CTEKI000-
pPa3HOM COCTOSIHUSX?

Kakum ypaBHEHUEM mpeien NPOYHOCTH CETYATBIX MOJIMMEPOB CBSI3aH C MOAYJIEM YIPYTOCTH,
MTOBEPXHOCTHOM DHEPTUEN pacTylIe MUKPOTPEIIHUHEI U €€ pa3MepoM?

B yem 3akioyaercss pU3NUECKU CMBICT TOBEPXHOCTHON SHEPTUH pacTyIlell MUKPOTPEIUHBI.
Kakue cocraBisromue BHOCAT BKJIAJ B BEJIUYHMHY IIOBEPXHOCTHOM DHEPIUU PACTYyILEH MHUKPO-
TPELMHBI ¥ NOPSAJKN 3HAYEHUM 3TUX COCTABIISAIOMUX?
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96. OxapakTepu3yiTe METOAbl MOIU(PUKAIIMKA CETYATHIX MTOJTMMEPOB (C IEIbI0 TOBBIIIEHUS AehOp-
MaIMOHHO-TIPOYHOCTHBIX CBOMCTB) Ha BCEX YPOBHSX MX CTPYKTYPHOM OpraHH3alMH: MOJEKY-
JISIPHOM, TOMOJIOTUYECKOM U HAJAMOJICKYISPHOM.

97. IoBbleHus AehOpMaMOHHO-TTPOYHOCTHBIX CBOWCTB 3a CUET U3MEHEHHUS MOP(OJIOTHH TOJIH-
MEpOB.

98. Biusinre MUKpO(a30BOii cerperaiuy B SIOKCUIHO-KaydyKOBBIX CHCTEMax Ha Je(hOpMaIMOHHO-
MIPOYHOCTHBIE CBOICTBA CETYATHIX MMOJIUMEPOB.

99. Yrto Takoe B3aMMONPOHUKAIOIINE MOJTUMEPHBIE CETKU, UX KIACCU(PHUKAIHS U CBOHCTBA?

100. OOmiast xapaKTepuUCTUKa U OCHOBHBIE CBOMCTBA MMOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTepHa-
70B. YTO Takoe NoJMMEPHbIE HAHOKOMIIO3UTHI?

101. Knaccudukanuro no KakuM MpU3HaKaM HaHOHAIOJHUTEIIEH, BbI 3HaeTe?

102. IlpuBeaute mpumMepsl HyJIbMEPHBIX, OTHOMEPHBIX, IU- U TPEXMEPHBIX HAaHO-HATIOJIHUTENEH.

103. KaxkoBa pojb OOJBIION 10JIM MPUTTOBEPXHOCTHBIX aTOMOB B cieli(prKe HaHO-MaTepHaIOB?

104. KaxkoBa poib OOJIBIION yIETbHOM MOBEPXHOCTH HAIIOJIHUTEIS HA MHTEPBAJ €r0 KOHIIEHTpa-
[[UH, B KOTOPOM MPOSIBISETCS MOAUPUIUPYIOHIHA 3 (DEKT Ha MONU-MEPHYIO MaTpUILy?

105. Kakue 0COOEHHOCTH CTPYKTYPHI CJIOUCTHIX ATFOMOCHINKATOB?

106. Kaxkue meTopl mpeBapUTeNbHON 00pabOTKH aTIOMOCHINKATOB IPUMEHSIOTCA JUIS MOJIy4e-
HUS TTIOJIMMEPHBIX HAHOKOMIIO3UTOB? UTO Takoe MHTepKAISIINA U dKcommarus?

107. bapbepHble CBOICTBA MOJIUMEPHBIX KOMIIO3UTOB ¢ 2D-HaHOHAMIOIHUTENSIMH, UX TePMHUYE-
CKasi CTa0MJIbHOCTh M OTHE3AIIUTHBIE CBOWCTBA.

108. Kaxkue 0coOEHHOCTH CTPOEHUS, pa3Mephl U TPOYHOCTHBIE CBOMCTBA UMEIOT YTIIEPOAHbBIE
HaHOTPYOKU?

109. Meroabl MOTY4YeHHUS] KOMIIO3UTOB Ha OCHOBE YIJIEPOJHBIX HAHOTPYOOK.

110. Kaxkoe BnustHEE Ha Je(OPMALMOHHO-TIPOYHOCTHBIE U DJIEKTPUYECKHE CBOWCTBA OKA3hIBACT
YBEJIMYEHUE KOHIIEHTPAIIMK HAHOTPYOOK B OJUMEpPax?

111. CtpykTypupOBaHHBIE CUCTEMBI, COJEPKAIINE HECKOIBKO TOJIHMMEPOB.

112.  In situ KOMIIO3UTHI U B3aUMOIPOHUKAIOIME TTOJIMMEPHBIE CETKH.

113. B uem 3akirodaeTcs MPUHIUN ITOJYYSHHSI HAHOYACTUI] METOJIOM 30JIb-TeJlb CHHTE3a?

114. KaxoBsl ycnoBHS MOTYYEHUS in Situ CTAOUIBLHOTO 30151 MOTUCUIIOKCAHOBBIX YaCTHIl U HAaHO-
KOMITO3UTOB C TIPUMEHEHUEM SMTOKCHTHOTO CBSI3YIOIIEr0 aHTHAPHIHOTO OTBEPKICHHUS?

115. KaxoBsl ycnoBus MOTYYEHUS in Situ CTAOUIBLHOTO 30715 TMOJMCHIOKCAHOBBIX YaCTHII U HAHO-
KOMITO3UTOB Ha €T0 OCHOBE C TIPUMEHEHHEM SITOKCHIHOTO CBS3YIOIIEr0 aMHHHOTO OTBEPIK/Ie-
HuA?

116. KakoBBI yCIIOBUS MOXYYEHUS in situ cTaOUIBHOTO 3071 MOJIMCHIIOKCAHOBBIX YacTHUI] M HAHO-
KOMITO3UTOB HAa €T0 OCHOBE C IPUMEHEHHEM 3IOKCHIHOTO CBA3YIOIIEr0 KAaTHOHHON MOJIMMEpH-
3auun’?

117. B ueMm 3aKiII0YaIOTCS OTJIMYUTEIbHBIE OCOOEHHOCTH YCIIOBHH MOTyYeHHSI STIOKCHUTHO-
OKCHJTHOTUTAHOBBIX HAHOKOMITO3HTOB, ITOJTYYEHHBIX 30JIb METOJOM Ha OCHOBE TETPAOYTOKCH-
TUTaHa?

118. DOnOKCHIHO-TIOIMCHIOKCAHOBBIE HAHOKOMIIO3HUTHL. BiHsiHME KOHIIEHTpAIIA HAHOHATIOTHHU-
TeJIs Ha TEIUIO(U3NYECKUe U pellakcallMOHHbIE CBOMCTBA.

119. B yeM 3aKITI0YAIOTCS OTIUYHATEIBHBIC OCOOCHHOCTH YCIIOBUH TIOTYUYCHUS SITOKCHTHO-
OKCHJITHOTUTAHOBBIX HAHOKOMITIO3UTOB, ITOJIYYEHHBIX 30JIb METOJOM Ha OCHOBE TETPAOYTOKCH-
TUTaHa?

120. CtpykTypHpOBaHHBIE CUCTEMBI, COAEPIKAIINE HECKOIBKO MTOJIUMEPOB.

121.  In situ KOMITO3UTHI U B3aMMOIIPOHHUKAFOIIINE TTOJIMMEPHBIC CETKH.

122. B uem 3akiroyaeTcs NPUHLUI MOJYYEHHUs] HAHOYACTUI] METOJIOM 30JIb-TeJlb CUHTE3a?

123. KakoBBI yCIIOBUS TIOTYYEHUS in Situ cTaOUIBHOTO 30711 MOJIMCHIIOKCAHOBBIX YaCTHII M HAHO-
KOMITO3UTOB C IPUMEHEHUEM SMOKCHTHOTO CBS3YIOIEr0 aHTHIPHIHOTO OTBEPKICHUS?

124. KaxoBbI yCIOBHS TOJYYECHHS in Situ CTAOMIIEHOTO 30715 TTOJIMCUIIOKCAHOBBIX YaCTHI] M HAaHO-
KOMITO3UTOB HA €T0 OCHOBE C IPUMEHEHUEM 3ITOKCHIHOTO CBA3YIOIIET0 aMHHHOTO OTBEpIKIe-
HuA?
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125. KaxoBbI yCIOBHS TIOJIYYEHHS in Situ CTAOMIIEHOTO 30715 TTOJIMCHUIIOKCAHOBBIX YacTHI] M HAaHO-
KOMITO3UTOB Ha €r0 OCHOBE C MPUMEHEHHEM SMTOKCUIHOTO CBS3YIOMIETO KATHOHHOMN MOJMMEpH-
sanuu?

126. B uem 3aKITI0YAIOTCS OTIUYUTEIHHBIC OCOOCHHOCTH YCIIOBUH MOMYyUEHUS ITTOKCHTHO-
OKCUJHOTUTAHOBBIX HAHOKOMIIO3UTOB, MOJIYYEHHBIX 30JIb METOJIOM Ha OCHOBE TETPabyTOKCH-
TUTaHa?

127. DnokcuaHO-TONMCUIIOKCAHOBbIE HAHOKOMIIO3UTHI. BilMsHNE KOHIIEHTpallud HAHOHATIOIHU-
TeJsl Ha TETUIO(U3UYECKUE U PeIaKCallMOHHbBIE CBONCTBRA.

128. B uem 3aki04aroTCs OTINYUTEIbHBIE OCOOCHHOCTH YCIOBUM MOTYyYEHUS STOKCUTHO-
OKCUJTHOTUTAHOBBIX HAHOKOMITO3UTOB, TIOJTYYCHHBIX 30JIb METOJIOM Ha OCHOBE TETPaOyTOKCH-
TUTaHa?

9. OBPA3SELl MOAYJIBHOT'O KOHTPOJIA

YuuteiBasg Manblii 00bEM JEKIMOHHBIX W TMPAKTUYECKUX 3aHATUH, MOAYJIBHBIA KOHTPOJIb
OCYILECTBIIICTCS 110 pe3yJbTaTaM BBINOJHEHHUS MHIMBUIYaJIbHBIX TBOPYECKMX DPabOT (MpelcTaB-
JICHHBIX B MyHKTE 7), UX JIOKJIa/la HA CEMHHAPCKUX 3aHITHUSIX, YCTHOTO OMPOCa U TEKYIIEro TECTHU-
pOBaHHs.

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA
(meopemuueckue 8ONPOCyl K IK3AMeEHY, obpaszey duiema u Kpumepuu OyeHu8aHus)

Teopemuueckue 60npocwl K IK3ameHy

1. dopmupoBaHUS MOJIEKYJISAPHONH CTPYKTYphl CETUATBIX IOJUMEPOB HMOHHOM IMOJUMEpPHU3ALIH:
MEXaHHU3M KaTHOHHOM MOJIMMEpPU3aLUU MOKCUIHBIX COEUHEHUIN B MPUCYTCTBUU KOMILIEKCOB
TpudTOpHIa Oopa.

2. BnusHHME TUIOTHOCTH CIIMBAHMS Ha MPOYHOCTH U JePOPMAIMOHHBIE CBOWCTBA CETYATHIX IOJIH-

MEpOB B CTEKI000PAa3HOM COCTOSTHHH.

M3MeHeHne penakcalMOHHbBIX CBOMCTB CETYaThIX MOJIMMEPOB MPU MOBTOPHBIX HArpy3Kax.

OxapakTepu30BaTh METO/IbI AIEKTPETHO-TEPMUYECKOT0 aHanu3a U JTudepeHInaIbHON CKaHU-

PYOLIEN MUKPOKAJIOPUMETPHH.

5. MexanusM GopMHpPOBaHUS MOJEKYISPHOW CTPYKTYpPbI CETYATBIX MOJIMMEPOB: HEKaTaJUTHYe-
CKHE€ peaKklUyu MOJIMIIPUCOEANHEHUS MIOKCU]] — aHTUIPUI JUKapOOHOBOM KuciOoThl. [loBTOpS-
foliecs pparMeHT MOJTUMEPHOM CeTKH.

6. Mexanu3m GOpMHUPOBAHUS MOJIEKYIISIPHOH CTPYKTYPBI CETYATHIX MOJIMMEPOB: KaTATUTHUECKUE
pPEaKIMU TOIUNPUCOEAUHEHHS] STIOKCHU]] — aHTUAPH]T AUKAPOOHOBOM KHCIIOTHI.

7. BiusHME TUIOTHOCTH CUIMBAHUS Ha MPOYHOCTHBIE U J1e(POpPMAllMOHHBIE CBOMCTBA CETYATHIX I10-

JMMEPOB B BBICOKORJIACTUYECKOM COCTOSTHUMU.

307b-reNb NpoLece IpU MOJTyYeHUH HAHOKOMITO3UTOB.

9. Mopdomnorus ¥ TONOJOrHYECcKasi CTPYKTypa SMOKCHTHO-ITOTUCUIIOKCAHOBBIX HAHOKOMITO3UTOB.

10. MexaHu3M (GOpPMHPOBAHUS MOJEKYISIPHOW CTPYKTYPHI CETYATHIX MOJUMEPOB: PEAKIMH I10-
JUIPUCOEINHEHNUS AOKCU — aMUH. CTpYKTypa NOBTOPSIOLIETOCS 3BEHA.

11. OxapakTepu3oBaTh TOMOJIOTHYECKYIO CTPYKTYPY CETYAThIX MOJUMEPOB. DJACTUUYHO aKTHUBHBIE
1IN, KOHLIEHTPALNs CUIMBAIOIIMX y3JI0B, MOJIEKYJIIpHAs Macca MEXY3JIOBBIX LIETIEH.

12. BausiHEEe TUTOTHOCTH CIIMBAHUS HA CETMEHTAIFHO TPYIIIOBHIC JIBIKEHHUS B CETUATHIX MOJTUMe-
pax, a-pesaKCallMOHHBIA IEPEXOI.

13. Temmieparypa CTEKIIOBaHHS CETYATHIX MOJIUMEPOB, BIUSHIE KOHIIEHTPAIMH CITHBAIOIINX Y3JI0B
Y HEOJHOPOJHOCTH UX paclpeiesICHusI.

14. AHTUKOPPO3UMOHHBIE U 3aLIUTHBIE MOKPHITUS Ha OCHOBE SMOKCUIHO-TIOJNCUIOKCAHOBBIX HAHO-
KOMITIO3UTOB.

15. DnokcuiHBIE CMOJIBI U OTBEPIUTENH, BIUSHUE UX CTPOCHUS Ha CBOMCTBA CETYATHIX MOJIMMEPOB.
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CBolicTBa IOJIMMEPHBIX HAHOKOMIIO3UTOB, HAIIOJIHEHHBIX CIOUCTBIMH aTOMOCHIMKATAMU WU
YIJIEPOJHBIMU HAHOTPYOKAMH.

BnusiHue IIIOTHOCTH CIIMBAHUSA HA MOJIEKYJISIPHO-AMHAMHUYECKUE CBOWCTBA CETYATHIX IOJIUME-
poB. JlokanbHbIe (S 1 y) penaKkCcaliOHHbBIE TIEPEXOIbI.

OcHOBHBIE TIOJIOKEHUS MEXAaHU3MA U PEAKLIUU TPEXMEPHOU MTOJIMMEPHU3ALUH.

['eneobpa3oBaHre U MUKPOCHHEPE3UC MPHU TPEXMEPHOH MoiaMMepH3anuu, GpoHTaIbHAas MOJIH-
MepH3aLus.

M3MeHeHne CKOpPOCTH MOJMMEpPU3AlMM, YUCIIa U Pa3MEPOB MUKPOTEIEBUX YACTHIl B MPOLECCE
IOJIMMEPU3ALIIH.

OINOKCHUHO-TIOJMCUIIOKCAHOBbIE HAHOKOMIIO3UTHI. BiMsiHNE KOHLIEHTpalMy HAHOHAIIOJIHUTENS
Ha TeII0(U3NYECKUE U peslaKcallMOHHbIE CBOICTBA.

OO01re 0COOEHHOCTH CTPYKTYPBI U CBOMCTB CETYaThIX MOJMMEPOB. [IpuBecT Kiaccupukauo
CeTyaThIX NOJMMEPOB [0 MEXaHU3MY (DOPMUPOBAHUSI CTPYKTYPBHI.

BiusiHue NI0THOCTH CIIMBaHUS HAa HAJIMOJIEKYJISIPHYIO CTPYKTYPY CETYaThIX MOIMMEpPOB. Mop-
(osorus ceTyaThiX MOJIUMEPOB.

MexMoneKyspHble B3aUMOJCHCTBUS U YIIaKOBKA B CETUATHIX IOJIUMEPAX.

OCHOBHBIE TIOJIOKEHUS TEOPUHU Teseo0pazoBaHus. MeTo pa3BeTBICHHBIX MPOLECCOB, MEPBBIT
MOMEHT paclpeie/ieHus, ypaBHEHHE sl KpUTUYECKOM cTereHu npeoOpa3oBaHusl.

XpynKoe pa3pylleHHe CeTdaThlX IOJMMEPOB, OCHOBHBIE HAIPABICHHUS MOIU(PHUKALMU HX
CTPYKTYPBI U CBOMCTB.

CeruyaTble MOJIMMEPHl Ha OCHOBE HPUPOIHBIX OHOMOIKMMEPOB, BYJIKaHM3alMs HATypalbHOIO
Kay4dyKa.

CeruaTble MOIMMEPHI HA OCHOBE ITPUPOIHBIX OMOMOIUMEPOB, TyOJIECHHE KOXKH.

Ceryarble NOJIMMEPHI HA OCHOBE IPUPOIHBIX OMOIIOJIMMEPOB, BHICHIXAIOLINE Maca.

CBolicTBa MOKCUAHO-TIOJUCHIOKCAHOBBIX HAHOKOMIIO3UTOB. BilnsiHuEe KOHLIEHTpAallMd HaHOHA-
MOJIHUTEJIS HAa YCTOMUHUBOCTh K TEPMOOKHUCIIUTENBHOMN 1€CTPYKIINH.

CBolicTBa 3MOKCHIHO-TIOJINCUIIOKCAHOBBIX HAaHOKOMIIO3UTOB, BIMSHHE KOHIICHTPAllUd HAHOHA-
MOJIHUTEIIS Ha a/ir€3MOHHbIE CBOMCTBA KOMITO3UTOB.

CBolicTBa 3MOKCHIHO-TIOJINCUIIOKCAHOBBIX HAaHOKOMIIO3UTOB, BIMSHHUE KOHIIEHTPAllUd HAHOHA-
MOJIHUTEIIS Ha 1e(OpMaIlMIOHHO-TIPOYHOCTHBIE CBOMCTBA KOMIIO3UTOB.

MonennpoBaHue CTPYKTYpPBI CETUATBIX MOJIUMEPOB, TONOJIOTUYECKUN IIPENEN OTBEPKACHHUS.
Oco0OeHHOCTH KUHETHKH NOJUKOHACHCALMU PEIKOCETYAThIX IOJIMYPETaHOBBIX IOJMMEPOB.
[Toctynar @nopu, ypaBHeHHuE ABpaMHu.

BnusiHue KOHIIEHTpAllM HaHOHAMOJIHUTENS Ha MapaMeTphl TOMOJIOTHYECKON CTPYKTYPhI AIOK-
CUJHO-TIOJMCHIIOKCAHOBBIX HAHOKOMIIO3UTOB KATHOHHOW MOJIMMEPHU3ALINH.

BnusiHue KOHIIEHTpalMKM OKCHa TUTaHa Ha MapaMeTpbl TOMOJOTHYECKONW CTPYKTYPhI AMOKCH/I-
HO-OKCHUJHOTUTAHOBBIX HAHOKOMIIO3UTOB KATHOHHON NOJIMMEPU3ALINH.

BnusiHue KOHLEHTpalMK OKCHIa TUTaHa Ha MapaMeTphl TOMOJIOTHYECKON CTPYKTYpPbI SMTOKCH II-
HO-OKCHUJHOTUTAHOBBIX HAHOKOMIIO3UTOB aMUHHOT'O OTBEPKACHHUS.

Bnusinue KoHIIEHTpaly HaHOHAIIOJHUTENS Ha apaMeTpbl TOMOJIOTHYECKON CTPYKTYpPhI OK-
CUJHO-TIOJMCHIIOKCAHOBBIX HAHOKOMIIO3UTOB aHTUIPHUIHBIE OTBEPKACHMUS.

Bnusinue KoHIIEHTpali HaHOHAIIOJHUTENS Ha MapaMeTpbl TOMOJIOTHYECKOM CTPYKTYpBI SMOK-
CUAHO-TIOJMCHIIOKCAHOBBIX HAHOKOMIIO3UTOB @MUHHOT'O OTBEPKICHHUS.

B3aumornpoHukaromye noJuMepHbIe CETKH, KiIacCU(UKalUs U CBOMCTBA.
OINOKCHHO-AJUTNIIbHBIE B3aUMOIPOHUKAIOIINE TIOJTUMEPHBIE CETKH.

CxeMbl XUMHAYECKHUX PEaKIUil CIIMBAaHUS IPUPOAHOrO Kaydyka. IHUIIMHpOBaHNE TEPMUYECKON
NOJMMEpHU3aIMU, 00pa3oBaHNue CYIb(PHUIHBIX U MOIUCYIb(UIHBIX CIIUBAIOLINX Y3JIOB.

OO61mas xapakTepuCTHKa U OCHOBHBIE CBOMCTBA MOJMMEPHBIX KOMITO3UIIMOHHBIX MAaTEPHUAJIOB.
CuHTeTHYeCKHE ceTyaThle MOJIMMEPhl Ha OCHOBE MOJIM(PYHKIIMOHAIBHBIX MOHOMEPOB M OJIUTO-
MepoB (peHosmodopmanbaeruaHbIe, aKPUIOBBIC, YPETAHOBBIC U JP.).

Knaccugukaius HaHOHAOJIHUTENEH, UCTIONb3YEMBIX IS MOMYYSHUS TOJMMEPHBIX HAHOKOM-
1103uToB. [IpMephl HyIbBMEPHBIX, OMHOMEPHBIX, - U TPEXMEPHBIX HAHOHAIIOTHUTEIEH.
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Oopa3zey IK3aMeHAUYUOHHO20 Ouema

IOy BIIO «IOHEIKA HAIIMOHAJIbHBIIA YHUBEPCUTET»
XuMHuecKuil paKyiabTeT

Hanpaenenue noocomosxu:  04.04.01 Xumusn

IIpoepamma noocomosxu: Xumusn
Cemecmp 1
Yuebnas oucyunnuna Cemuamuie nonumepvl u HAHOKOMNO3UMbL HA UX OCHOBE

BUJIET Nel

1. Knaccudukanus HaHOHANOJHUTENEH, UCIOIb3YeMbIX JUIsl HOIY4YEHUsS MOJUMEPHBIX HAaHOKOM-
1IO3UTOB. [[puMepsI HYJIBMEPHBIX, OHOMEPHBIX, IU- U TPEXMEPHBIX HAHOHAIIOJIHUTEIICH.

2. Cxembl XMMHMUYECKUX PEAKLUI CHIMBAHUS HATypaJbHOIO Kaydyka. MIHMIMHpOBaHME TepMuue-
CKOM MOTMMEpHU3aIiK, 00pa3oBaHMs CyIb(UIHBIX U MOJUCYITb(QHUIHBIX CIIMBAIOIINX y3JI0B.

3. BuwusHMe MIOTHOCTU CHIMBAHMS Ha MOJEKYJISAPHO-IMHAMUYECKHE CBOMCTBA CETYATHIX MOJIHMeE-
poB. JlokanbHbIe (ff 1 y) peraKcalOHHbBIC IEPEXOIbI.

Kpumepuu OoUeéHnueaHus IK3amena

Homep 3a0anusn Konuuecmeo oannos
1 20
2 15
3 15
Bcero 50 6a/10B

11. OBPA3EILl TECTOBOI'O 3AJAHUA

TectoBble 3ananns o Kypcy «Cerdarble MOMMMEPHl U HAHOKOMIIO3UTHI HA HUX OCHOBE) Te-
HEepUpYyroTCs cucreMoi muctaniimonHoro ooyuenuss MOODLE ciywaiinbiM BIOOpOM 20 BOIIpoCcOB
u3 GaHKa BOMPOCOB CIEAYIOIIMX THUIIOB: HA COOTBETCTBUE, MHOKECTBEHHBIH BHIOOp C OAHUM Ipa-
BUJIbHBIM OTBETOM, MHO>KECTBEHHBIH BBIOOp C HECKOJBKMMM IpPaBUIbHBIMU OTBeTaMu. [Ipumepnt
BOIIPOCOB Pa3JIMYHbIX TUIIOB PUBEICHBI HIKE.

Bonpoc na coomsemcmeaue.

Uemy paBHA BEpOSTHOCTH TOTO, YTO MPU (POPMUPOBAHUH TIOTUMEPHOUN CETKU TPEeX(DYHKITHO-
HAJIBHBIX Y3JI0B OT BHIOPAHHOTO 3B€HA B BEIOPAHHBIX MOKOJICHUSX B CIIEAYIOIIEE TTOKOJICHHE OTXO0-
AT [ 3B€HBEB.

Ykascume coomseemcmeue 014 6cex 7 eapuanmos omseema:
1) [l HyneBOro NOKOJIEHUsS
2) st mepBOTO M BCEX OCTABHBIX TTOKOJICHUH, KpOME HYJIEBOTO

a) BepoATHOCTL OTCYTCTBHS OTXOIAIIMX 3BEHBEB Py = (1 — a)3
b) BepostitHOCTh 0/1HOTO OTXOASIIETO 3BeHA P, = 3a (1 — a)?
C) BepoATHOCTE IBYX OTXOISAIIMX 3BEHBEB P, = 30%(1 — a)

d) BeposTHOCTb TpeX OTXOAALIMX 3BEHBEB Py, = a’
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— 2
€) BepoATHOCTE OTCYTCTBHS OTXOAIIMX 3BEHBEB Py, = (1 — a)
f) BepositHocTh 0tHOTO OTXOASIIErO 3BeHA P, = 2a(1 — @)
g) BeposATHOCT JIByX OTXOANIMX 3BEHBEB P,, = a?

Otser: la, 1b, 1c, 1d, 2e, 2f, 2g (BepHbIC OTBETHI «IIEPEMEIIIMBAIOTCS)» CUCTEMON ).

Bonpoc HA MHOJCeCMBEHHbLIL 6bl60p C OOHUM npasujibHblM Omeeniom.

Uro xapakTepus3yeT TOMOJIOTHYEeCcKasi CTPYKTypa CETUATHIX OTUMEPOB?

Bvibepume ooun uz 7 eapuanmoe omeema:

1) DnemeHTHBIN cOCTaB OBTOPSIIOIIMXCS 3BEHHEB

2) CTepeoXUMHUECKYI0 OPIraHU3aLUI0 IOBTOPSIOIINXCS 3BEHbEB

3) Xapakrtep NprucoeIMHEHNUS 3BEHbEB JIPYT K IPYTy

4) Tun KOHLEBBIX U Y3JO0BbIX TPy

5) CBSI3HOCTB M Pa3BETBICHHOCTH 3JIEMEHTOB, COCTABIISIONINX MOJCKYJISIPHYIO CTPYKTYPY
6) YpoBeHb MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHS LieNel moaumepa

7) Crenens ynopsgoueHHOCTH (MOP(HOIOTHYECKHUE OCOOCHHOCTH ) TTOJIMMEpa

Ortser: la, 1b, 1c, 1d, 2e, 2f, 29 (HOMep BEpHOTO OTBETA «IIEPEMEIIMBACTCS» CUCTEMOI).

BOI’lpOC HA MHOJCECMBeHH bl 6bl60p C HECKOJIbKUMU NPABUIbHbIMU Oneemamul.

B cootBercTBuu ¢ pekomenaanusimu IUPAC onpenenenre TepMruHa «ceT4aThblii OTUMEP»
BKJIIOUYAET CJIEAYIOLIUE MTOJT0KEHHUS:

Bvibepume neckonvko uz 5 eapuanmoe omeema:

1) CeTuaTblil mONMMEpP COCTOUT U3 OHOM MM HECKOJIBKUX CETOK.

2) Cetkoli Ha3bIBAETCS pa3BETBIIEHHAS MAaKPOMOJIEKYJIa, B KOTOPOH MPAaKTUUYECKU KaX10€ COCTaB-
HOE 3BEHO COEJJMHEHO C KaX/IbIM APYTUM COCTaBHBIM 3BE€HOM U CO BCE MaKpOCKOMMUYECKOH (ha3oif
MHO>KE€CTBOM MOCTOSTHHBIX ITyTEH 110 MaKPOMOJIEKYJIE

3) Uncno NOCTOSHHBIX IMyTel 0 MaKpOMOJIEKYJle YBEIMUUBAETCS C TIOBBIIIEHUEM CTENIEHHU CIINBa-
HUA

4) CeruaTslif HOJIMMEp HE MEPEXOUT B BA3KOTEKyU€ee COCTOSIHUE HU IPU KaKuX Temreparypax (6e3
pa3pbiBa XUMUYECKUX CBS3EH)

5) Ceruartblil mosiuMep He PpacTBOPSAETCS HU B KAKUX PACTBOPUTENAX

Otger: 1, 2, 3 (HOMepa BEpHBIX OTBETOB «I1€PEMEIINBAIOTCS» CUCTEMOH).

12. KPUTEPUU OHEHUBAHUA

y‘-Ie6HI)IM IIJIAHOM QU CHUITIINHBI ((CCT‘-IaTI)Ie HOJ'II/IMepI)I 1 HAHOKOMITIO3UTHEI HA HUX OCHOBC)
MPEyCMOTPEHO MPOBEACHIE CEMUHAPCKUX 3aHATHI. KpoMme Toro mpu u3yueHuu Kypca IpOBOAUTCS
TeCTI/IPOBaHI/Ie, YCTHBIﬁ OHpOC, a TAK>KC BBIITOJIHCHUC 065[33T€J'II)HI)IX TBOp‘-IeCKI/IX I/IH)II/IBI/I}IyaJ'IBHBIX
3ananuii. KOHTpOsbh 3HAHUN CTYIEHTOB MPOBOAUTCS MO Pe3yabTaTaM dK3aMeHa M TeKyIIeld paboThI
CTy,}]eHTOBI BBITIOJIHCHU A I/IH)II/IBI/I}IyaJ'IBHBIX SallaHI/Iﬁ, HpI/IBe)IeHHI)IX B HYHKTG 7, TeCTI/IpOBaHI/ISI 58
np. MakcuMaiabHO BO3MOXKHOE YHCIIO 0allyioB, HAOpaHHOE MPHU TEKYIEM KOHTposie coctaBiseT S0
OamoB. MakcuManbHO BO3MOXKHOE YHCIIO OalljioB, HAOpaHHOE Ha dK3aMeHe, TakkKe cocTaBisieT S50
0ajIoB.
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Pacnpeoenenue 6annos, Komopvie Moz2ym nojay4ums CHyoeHnbl
6 npouecce uzyueHus OUCYUNIUHDL

. IIpome:xyTouHast
Texymmii KOHTPOJIb Bcero
aTTecTanus
TectupoBaHue, BBITOTHEHHS 0053aTEIbHBIX HHIUBUIYaTbHBIX
3a/1aHMi, YCTHOE cobeceioBaHue (Orpoc) DK3ameH 100 6asion
max 50 6atoB max 50 OGayoB
IIkana coomeemcmeus 6an106 HAUUOHATIbHOUL WKATIE
Ouenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM LIKaJje OueHnka no rocy-
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢depeHIMPOBAHHBII 3a4eT) JapCcTBEHHOM
ECTS mKaJje mKaJje (3ayer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YyIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIIETBOPUTEIHHO) HE 3a4TCHO
C BO3MOKHOCTHIO TIOBTOPHOM ClIa4yMl MPU yCIOBUH
00s13aTeNbHOT0 HA0Opa JOMOIHUTENBHBIX 0AJIIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE YYEBHOI'O TPOLECCA
Jlnist mpoBe/ieHus JIeKIMOHHBIX U NMPAKTHYECKUX 3aHATHI TpeOyeTcs ayIuTOpHs Ha IpyTI-
ny, o0opynoBaHHasi MEJIOBOM WM WHTEPAKTUBHOM JIOCKOW, MYJIbTHUMEIUNHBIM MPOEKTOPOM U
JKpPaHOM.

14. PEKOMEH/IOBAHHAS JIUTEPATYPA

Kon-Bo 3k- Hanuumne
Ne 3eMILISIPOB B | 3JIEKTPOHHOM
HanmenoBanue
n/n ondanorexe BEpPCHHU B
JouHY €)e
1 2 3 4
Ocnosnas numepamypa
1. | Muxaneuyk B. M. CunTes, CTpyKTypa U CBOMCTBa
ceT4yarsix moJuMepoB [TekcT]: yueOHO-MeTOAnIeCcKoe 3 +
nocobue / B.M. Muxanbuyk — 2-€ u3[l., UCHp. U JAOI. —
Hounenxk: JouHY, 2019. — 119 c.
2. | Muxanbuyk, B.M. HaHOKOMIIO3UTHI HAa OCHOBE
SITOKCHUJIHBIX MTOJIUMEPOB [ DIIEKTPOHHBIHN pecypc]: / 0 +
B.M. Muxanpuyk — Jlonen. Hau. yH-T. — JIOHELK:
JouHY, 2016. - 103 c.
3. | Muxanbuyk, B.M. Cer4yarbie monumepsl U 0 +
HAHOKOMITO3UTHI [ DNEKTPOHHBIN PECYPC]: METOANYECKHIE
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2

YKa3aHUA K BBIIIOJIHEHUIO CAMOCTOSITENIbHBIX PadoT /
B.M. Muxanpuyk — JloHeu. Hail. yH-T. — JloHELK:
HouHY, 2016. — 29 c.

JIpira, P.W. CunTe3 u CBOICTBA BEICOKOMOJIEKYJISIPHBIX
coenuaeHui [Tekct]: yueOHO-MeTOMYECKOE TTocoOue /
P. U. JIpira, B. M. Muxanpeuyk, T. b. [lonumyk u ap. -
Houwneuk: JTouHY, 2020. - 133 c.

Ceprees, I'. b. Hanoxumusi [ 9nekTpoHHbINA pecypc]:
yueb. nocobue / I'.b. Ceprees. — 4-e uzn. — M.
Kuawxknsiii tom Yauepcuret, 2015. — 365
c.https://bookonlime.ru/product-pdf/nanohimiya

Hononnumenvnaa numepamyp

Kynames, C.B. Komno3unuonHsie Matepuaisl Ha
OCHOBE BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U
JMCTIEPCHBIX CUCTEM OpPraHUYeCKON U
OpraHOMUHEPATILHOM NMPUPOAbI [ DIEKTPOHHBIN pecypc]:
monorpacdus / C.B. Kynames, B.®. XXentoOproxos,
T.1. Janunenko. — Bosrorpaz: Bonrorpanckuii
roCyJapCTBEHHbIN TEXHUUECKHUI yHuBepcurert, 2015. —
144 c. https://elibrary.ru/item.asp?id=25369642

Tamanos, B.M. OcHOBbI HAHOXMMHUH 1 HAHOTCXHOIOTHI
[DnexTpoHHBIH pecypc]: yaeOHOoe mocodue /

B.M. Tananos, I'.Il. Epeiickas. — HoBouepkacck:
FOxHo-Poccuiickuit rocy1apcTBeHHbII
NOJINTEXHUYECKUH yHUBepcuTeT, 2014. — 524 c.
https://elibrary.ru/item.asp?id=25752496

Anamenko, H.A. [ToaumepHble KOMITO3ULINOHHbBIE
MaTepHuabl [ DIEeKTpOHHBIN pecypc]: YueOHo-
MeToguyeckoe rmocooue / H.A. AmameHko,

I'.B. AragonoBa, A.B. ®etucos — Bonrorpan:
Boarorpanckuii rocyaapCTBEHHBIN TEXHUYECKUN
yHuBepcuteT, 2016.— 96 c.
https://elibrary.ru/item.asp?id=26277585

Muxaitnos, M.J[. OU3UKO-XUMUYECKUE OCHOBBI
MOJy4YEeHUs] HAHOYACTHIl U HAHOMATEPUaJIOB.
XUMHYECKUE METObI OTyUeHUs [ DINEeKTPOHHBIN
pecypc]: yae6HOe mocobue/ M./I. MuxaiinoB — CaHKT-
[TeTepOypr: Cankr-IleTrepOyprckuii moIUTEXHUUECKUN
yausepcurtet Ilerpa Benukoro, 2012. — 259 c.
https://elibrary.ru/item.asp?id=24094287

10.

JleGeneB, E.B. da3oBble mporecchl B T'€TEPOr€HHBIX
nonuMepHbix cucremax / E.B. JleGenes, E.Il. Mamyns,
B.M. Muxanwsuyk u ap.; noxa pea. E.B. JleGenena; Hai.
akajJ. HayK YKpauHbl, IH-T XMMHHU BBICOKOMOJIEKYIISIP.

coenunenuil. — Kuen: Hayk. nymka, 2012. — 431 c.
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1 2 3 4

11.| XKypnamnsl: «BbICOKOMOJICKYJISIPHBIC COSTUHEHUS
https://elibrary.ru/title _about.asp?id=7756, «Ycnexu
xumum» https://elibrary.ru/title_about.asp?id=9200,
«IInacTnueckue Maccol»
https://elibrary.ru/title_about.asp?id=7947, «Kypuan
MPUKJIAJTHON XUMUN»

15. ”TH®OPMAILIMOHHBIE PECYPChbI

https://physchemistrydonnudonetsk.moodlecloud.com/ — Muxansuyk, B. M. Kypc aucTraHmmoHHOTO
00ydeHust CeTyarbie MOTUMEPHI U HAHOKOMITO3UTHI.

http://plastpolymer.org/links.htm — Ccpliaku Ha caiThI IO MOJIMMEPHOM TEMATHKE U KaTaaOTH.
https://www.plastics.ru/index.php?lang=ru&view=link — Karasor moiuMepHbIX peCypcoB HHTEPHET.

16. IPOT'PAMMHOE OBECIIEYEHHE

1. Windows 7 PRO (kopnoparuBnas nunensust JOHHY Ne 46484614)

Microsoft Office (koprmopatusnas auuensus JOHHY Ne 46472919)

Microsoft Visual Studio (nunensus mporpammel DreamSpark ans Beicminx ydueOHBIX 3aBefe-
HUI)

Jlunensun GPL, Apache, BSD niist cBo60IHOTO MPOrpaMMHOTO 00€CTICUCHHUS:

— AntuBupyc Kacnepckoro;

— Adobe Acrobat Reader;

— XPDF.
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