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PaGouass mporpaMma IUCHHIUIMHBI «AKTyaJbHble HANPABJIEHHs (PU3MYECKOH XMMHID)
quts obydaromuxcs 1o crnenuanbHocTy 04.05.01 dynnameHnTanbHas ¥ IPUKIaAHAsS XHMHS, COCTaB-
JleHa Ha ocHoBaHHH DeneparbHOTO TOCYAapPCTBEHHOIO 00pa30BaTENBHOIO CTaHIApTa BBICIIETO
obpazoBanms — creruanuTeT no cnenuanbHocTH 04.05.01 OynmamenTanbHas ¥ MPUKITaHAS XH-
MM, YTBEPXKICHHOTO IpHKa3oM MuHKCTepcTBa 00pa3oBaHusd H Hayku Poccuiickod @enepanun oT
13 mrons 2017 r. Ne 652 (¢ u3m. u jgor.), [Topsiaka opraHu3anyuy U OCyIIECTBICHUS 00pa3oBaTelb-
HOM JIeATENLHOCTH MO0 00pa30oBaTeIbHBIM IIpOrpaMMaM BBICIIEro 0O0pa3oBaHUs — IporpaMmam 0a-
KaJlaBphara, mporpaMmamM CIEeNUaINTeTa, IporpaMMaM MarucTpaTyphl, YTBEPKIECHHOTO IPHKA30M
MumnuncTepcTBa HayKd U BhICIIEro odpasoBanus Poccuiickoit @enepanun ot 06 anpens 2021 r. Ne

245 (¢ W3M. W JIOIL.), B COOTBETCTBHH C Y4EeOHBIM IIJIAHOM, YTBEPXKICHHBIM YYEHBIM COBETOM
®I'BOY BO «lorI'Y» mig Habopa 2024 roga. :

Pa3zpabotuuk:

3aBeAyIOMUi Kadeapol GU3nIecKol XUMUH,
J-p. XUM. HayK B. M. Muxanpuyx

PaGouas mporpaMma yTBepKIeHa Ha 3aceqaHun Kadeapsl GU3nIecKoil XUMUH.
[porokon ot 26.03.2024 r. Ne 14

3aBenmyromuit Kapenpoi %—-f“ B. M. Muxanpayk

COT'JJACOBAHO: /
: 7/'/
Jlexan xumudeckoro akyiprera ﬁ 77 / C.T. baxtun
28.03.2024 r. /
Y4eOHO-MeTONMIECKas KOMUCCHST XAMUIECKOTO (aKybreTa
[Mpotokon ot 27.03.2024 r. Ne 2. J
[Ipencenarens , 'P. U. JIpira

PykoBoauTETh OCHOBHOI ITPOGeCCHOHAIBHOM
o0pa3oBaTeIbHON MPOTrPaMMBL,

a
KaHJ. XUM. HayK, JIOLl. A O. B. bapanosa
28.03.2024 . g(/%/
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1. TpeboBanusi K MpeABAPUTENHHON MOATOTOBKE OOYYAIOIIUXCS, MPEIIICCTBYIONIUE U
CONyTCTBYIONIUE JUCUUIUIMHBI, HA KOTOPBIX OCHOBBIBAECTCS U3YUYCHHE TAHHOM:

JUCLMIUIMHBL [porpamMmbl cnenuanurera: Maremaruka, ®Pusuka, Heopranuueckas
xumusi, Oprannyeckas xumusi; @uzndeckas xumus, Komionanas xumus;

1.2. MUCUUIUIMHEI, KypCOBBIE pPa0OTHI M TPAKTUKU, IS KOTOPBIX OCBOCHHE JAaHHOMW
JTUCIUTIIMHBI HEOOXO0IMMO KaK TPe/IIIECTBYIOMIEE:

Xumuyeckass TeXHOJorus, [lomuMepHble KOMIIO3UTBHI, XHMHS HaHOMAaTEPHUAJOB,
[Ipon3BoACTBEHHAss TMpaKTHKA: HAy4YHO-UCCieaoBarelnbckas pabora I[IpousBoacTBeHHas
npakTuka: mnpenauruiomHas, I[IpousBojcTBeHHass mnpakTuka: [Ipou3BOJACTBEHHAsT MPaKTHUKA!
reaarornyeckas.

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepucTUKa

HauMeHnoBanue nokazareis 3HayeHue mokas3areis

HasBanue o6pazoBaTenbHON IPOrpaMMBI 04.05.01 ®ynnameHTanbHas U IpUKIaAHAS
xumus (IIporpamma criermanurera:
®dyHnaMeHTaIbHAs U MPUKIaIHAS XUMUS)

HIudp u Ha3BaHUE B COOTBETCTBHH C b1.B.O/1.13 AKkTyanbHble HalpaBICHUS

y4eOHBIM TIJITAHOM (hUBUYECKON XUMHH

Yacte 00pa3oBaTeNbHOI MPOrpaMMbl BapuaTtuBHas yacTte: 6€3aIbTepHATUBHbBIE
JUCTTUTUTAHBI

KonmuecTBO 3a4eTHBIX €IUHULL / BCETO YaCOB 4/144

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO0111€€ KOJIMYECTBO YaCOB

® o | E CaMoCTOsI-
opma 21 3 6 -
> | S | mexkuu- | mabopa- | MPaKTH- | TEIbHOU ®opma
00yueHus = BCETO
S | OHHBIX | TOPHBIX | YECKHUX paboThI KOHTPOJIS
+KOHTPOJIb
OuHast 4 7 39 - 13 92 144 3a4er

OuHas, Bcero

3aouHas

3. LEJM JUCLUTUIMHBI

@®opMHpOBaHUE y CTYACHTOB 3HAHWUN (U3UKO-XMMHUYECKHX OCHOB CHHTE3a CETYATBHIX
nonumepoB (CII) 1 HAHOKOMIIO3UTOB, B TOM YUCJIE METOAOB MOXy4YeHHs TepMocTabuibHbIX CIT,
HAaHOCTPYKTYPHUPOBAHHBIX CETUYATBHIX IOJMMEPOB HA NPHUMEPE B3aUMOINPOHUKAKOUIUX CETOK, a
TaKk)Ke HAHOKOMIIO3UTOB C pa3HBIMU HAMONHUTENSAMU: KapOOHAHOTPYOKaMH, CIOUCTBIMU
OpPraHOTIIMHAMHU, KPEMHE3EMHBIMA OKCUHO-TUTAHOBBIMU HAHOYACTULIAMH, I10Jy4YEHHBIMU 30JIb-
rejap METOJIOM U JIIp.
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4. KOMHIETEHINH ObYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

Komnerenmuu NHaukatopsl Pe3ynbrarel oOyueHUs
OIIK-1. Cniocoben OIIK-1.1. OIIK-1.1.1. 3naer 6a30BbIC OHATHUS
aHaJIN3UPOBAaTh, CucremaTusupyer u MaTeMaTUKU U PU3UKH,
WHTEPIPETUPOBATH U aQHAIM3UPYET Pe3yabTaThl | HEOOXOAMMBIE MPU TUIAHUPOBAHUU
000011aTh XUMHUYECKHUX paboT XUMUYECKOM HAIIPaBICHHOCTH
HAaBBIKH PE3YJIbTaThl JKCIEPUMEHTOB, OIIK-1.1.2. YMmeeT npuMeHSTh
3KCHEPUMEHTAIBHBIX U HaOJI0IeHUH, METObI TEOPETHUECKOU U
pacUYETHO-TEOPETHUUECKUX | U3MEPECHHH, a TaKKe MPUKIIATHON XUMUHU IS
pabot pe3yabTaThl pacYeTOB pelieHus 3aaa4 npodeccuoHaibHOM
XUMHYECKON CBOICTB BEILIECTB U JESITETBHOCTH
HaIpaBJIE€HHOCTH MaTepuaioB

5. I[TPO'PAMMA JJUCHUTUJIMHBI

HazBanue TeMbl Kpatkoe coneprxanue TeMbl (BOTPOCHI TEMBI)

Pazpnen 1. CeTuarsie monuMepsl.

1. Cetuarbie nonumepsl, X | OCHOBHBIE IPEICTABUTENN CETYATHIX MONIMMeEpPoB. CeTuarbie
3HAYEHHUE U 00IIHe MOJIMMEPHI Ha OCHOBE MPUPOJIHBIX OHOTIOJIUMEPOB U
CBOICTBA. BBICHIXaOIKX Maces. CeTyaThie MOJIMMEPHI HA OCHOBE
CHHTETUYECKOT'0 UCXOTHOTO ChIphsi. O0mue 0cOOeHHOCTH
CTPYKTYPBI U CBOMCTB CETUATHIX MOJTUMEPOB.
DKCIEepUMEHTATBHBIE METOIbI HCCIICIOBAHUS TTPOIIECCOB
(GhOpMUPOBAHUS CETYATHIX TOJUMEPOB.

2. ®opMupoBaHUE NcxonHble KOMIOHEHTHI 1JI CUHTE3a STOKCHIHBIX TTOJIMMEPOB,
MOJIGKy.IISIpHOfI CprKTypBI BIIMSAHHUC XUMHUYCCKOI'O CTpOGHI/ISI SIIOKCUIHBIX CMOJI U
AIOKCHUJTHBIX MOJTMMEPOB. OTBEpAMTEIICH HA CBOMCTBA CETYATHIX MOJUMEPOB. CXEeMBbI

PEAKLIHI MOJIUKOHAEHCALMHU SMOKCUIHBIX COEIUHEHUN C
aMUHaMH U aHTUAPHIaMHA KapOOHOBBIX KUCIOT. KaTnoHHas
MOJIMMeEpHU3als SMOKCUIHBIX coeauHeHnid. [ToBTopstomuecs
(dbparMeHTHI TOJTMMEPHBIX CETOK.

3. monuMepu3zanuu Omnwucanue nporecca reaeo0pazoBaHms, METO/I BETBAIIUXCS
O YHKIIMOHATBHBIX TPOIIECCOB M MOJICIIMPOBAHKE MIPOIIecca TOTHKOHICHCAIHH.
MOHOMEPOB U OJMTOMEpOB. | BiusHue Ha reneoOpa3oBaHie HUKIM3AINY,
MHUKPOTETEPOTEHHOCTH, PACIIPEICIICHUS MOJICKYJI TIO
(YHKIMOHATIBLHOCTH, U3MEHSIOMIEHCS (PyHKIIMOHAIBHOCTH
PEaKIIMOHHOCIIOCOOHBIX Tpym. MeXaHnu3M TpeXMEpHOU
NOJMMEpH3alMY, 00Ias XapakTepucTuka. MukpocuHepesuc,
¢dazoBoe pazneneHue, GpoHTaTbHAS TOJTMMEPHU3AITHSI.
3aBUCUMOCTH IITyOHHBI TOJUMEPU3AIIUH OT BPEMEHHU, CKOPOCTH
WHHUIMMPOBAHMSI, BEIX0/IA TIOJIUMEPA U IPYTHX (PaKTOPOB.
OcobenHocTr (HOPMUPOBAHUSI PEAKOCIITUTHIX M I'YCTOCETUATBIX
MIOJIMMEPOB, TPOsIBIICHUS NpuHIUTIA Diopu pu
dbopMUpPOBaHNHN YpETaHOBBIX MoyimMepoB. [lonukoHaeHCaus




JTUATIOKCU]T — TUAMUH B CTEKJI000pa3HOM COCTOSTHUH,
MOJIMXPOMHAs] KHHETHKA.

4. CTpyKTypa ceTdaThIxX
HOJIMMEPOB.

Tononoruueckas CTpyKTypa CeT4aThIX MOJIUMEPOB,
KOHIICHTpALUs CIIKMBAIOIINX Y3JI0B, MOJIEKYJIIpHAsl Macca
MEXXY3JIOBBIX LIeTeil. DIacTHYeCKH aKTUBHBIE 1IETIH,
LUKINYECKUE CTPYKTYPbI, TOIIOJOTUYECKUE Y3IIbI.
HaamonekynspHas cTpykTypa, MOpGOJIOTrHs U YIIaKOBKa
CETYAThIX OJUMEPOB. DKCIIEPUMEHTAIBHBIE METO/IbI
XapaKTEPUCTUKH CTPYKTYPhI CETUATHIX OJIMMEPOB.

5. PenakcanmoHHbIE
CBOICTBA CETUYATHIX
MOJINMEPOB.

BnusiHue y3710B ceTKU Ha MPOSIBIEHUS PETAKCALIMOHHBIX
nporieccoB. JIokaabHbIE pelakCallMOHHbIE IEPEXOJIBL, Y U 5
penaKkcalOHHbIE MTPOLIECCH] B CETYATHIX MoJuMepax. Biusaue
KOHIICHTPALUH Y3JIOB CETKH Ha UHTEHCUBHOCTD U IIUPHHY O-
penlakcalMoHHOro nepexonaa. TemnepaTypa CTEKIOBaHMs, CBA3b
C XUMHUYECKUM CTpOCHHEM. Temneparypa CTEKIOBaHUS IS
TYCTOCETUYaThIX MOJIUMEPOB C TPEX- U
YeTbIpeX(PyHKIIMOHAIBHBIMU Y3JIaMH, BIMSIHUE CTPOEHUS Y3JI0B
U MX pacrpeie]ieHre 0 GYHKIMOHAIBHOCTH.

6. lebopmannonssle u
IIPOYHOCTHBIE CBOWCTBA.

BrnusiHre KOHIIGHTpAIIUK CIIMBAIOIIUX y3JIOB HA
OTHOCHUTEIILHOE YJIMHEHUE U MPEIeT IPOYHOCTH MTPH pa3phbiBe
PEIKOCIIUTBIX U TyCTOCETYATHIX TOJIMMEPOB B
BBICOKORJIACTUYECKOM cOCTOsTHUU. OcoOeHHOCTH AehopMariiu
U pa3pylICHUs TyCTOCETYATHIX TIOJIMMEPOB B CTEKIIO00pa3HOM
COCTOSAHNH, XPYTIKOC pa3pyHICHUC CCTYATHIX IMOJIMMEPOB.
Moudukarys CeTIaThIX MOJIUMEPOB, STOKCUTHO-AJUTHIIHHBIC
B3aUMONPOHHUKAIOIIUEC TTOJUMCEPHBIC CCTKU.

Pazgen 2. IlonmumepHble HAHOKOMIIO3HUTHI.

7. IlonumepHslie
HaHOKOMIIO3UTHI.

Knaccudukanus Hanouactui o ¢popme, pasmep H yaeibHas
MIOBEPXHOCTh YaCTHUEK HAHOHAMONMHUTENS. OTIHYUTETHHBIE
CBOWCTBA HAHOKOMITO3UTOB C Pa3HBIMHU HAIIOJTHUTEIISIMHU:
KapOOHAHOTPYyOKaMH, CIIOUCTHIMU OPTraHOTIIMHAMMU,
METAJUIMYECKHUMHU U OKCUIHBIMA HAaHOYACTUIIAMH,
HAHOBUCKEPAMH H JIP.

8. ®opmupoBaHue
HAHOHAIOJIHUTENIA in situ B
PEaKUHOHHOU CMECH,
CIIOCOOHOH K

CI/IHTe3 SIIOKCHUAHO-TTOJIMCHUIIOKCAHOBBIX HAHOKOMIIO3UTOB C
HCITOJIb30BAHUEM 30J1b-T€lIb MeTOa (POPMHUPOBAHUS
HAHO4YaCTHUII. KaTI/IOHHaSI HOJII/IMepI/BaL[I/ISI, aHT" I/I,Z[pI/II[HOe nu
AMHHHOE OTBEPKIACHUE SMOKCUHON COCTABIISIIOIICH

NOJIMMEPU3ALIHH. KOMIIO3UTOB.
9. CtpykTypa U cBOICTBa Mopdomnorust KOMIO3UTOB U BIAMSIHAE HAHOHATIOJIHUTENS Ha
AMOKCHJTHO- napaMmeTphbl, KOTOPbIE XapaKTEPU3YIOT TOMOJIOTUUYECKYIO
HOJMCUIIOKCAHOBBIX CTPYKTYpY 3IOKCUIHOW MaTpullbl. PenakcannonHsle,
HaHOKOMIIO3UTOB. TETIO(PHU3UUECKOE U aJIr€3HOHHOE CBOMCTBA SMIOKCHUHO-

IMOJIMCHIIOKCAHOBBIX HAHOKOMIIO3UTOB. AHTHKOppOSHﬁHaﬂ
3aluTa aJJFOMUHUCBBIX CIIJIABOB C UCIIOJIB30BAHHEM
SIMOKCUIHO-TTOJIMCHUIIOKCAHOBBIX HAHOKOMITIO3UTOB.

10. ®opmupoBanue
HaHOKOMIIO3UTOB Ha OCHOBE
AMOKCUAHBIX TIOJMMEPOB U
OKCH/Ia THTaHA.

In situ 3071b-T€TTb CHHTE3 OKCUIHO-TUTAHOBOTO
HAHOHAIIOJIHUTEIS B SIIOKCUAHO-aMUHHBIX cucTeMax. BinusHue
KOHLICHTpAallMy OKCUJA TUTaHa Ha CTPYKTYPY HAHOKOMIIO3HUTOB,
uX Terio(u3nyeckre cBoMcTBa U yCTOHUYNBOCTD K
TEPMOOKUCIUTEIBHON JECTPYKIUU. DIEKTPOXUMHUUECKHE
XapaKTEpUCTUKU aHTUKOPPO3HOHHBIX 3aLIMTHBIX OKPBITUI HA
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‘ OCHOBC SIIOKCHUIHO-THTAHOOKCHIHBIX KOMIIO3HMTOB.

6. CTPYKTYPA U COAEPXAHUE JUCIUIIJIMHDBI

6.1.  ®opma oOydenus — ouHas, Kypc — 4, cemectp — 7

HanmeHoBaHus pa3zienoB U TeM KonmiiecTso 4acon
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero

Paznen 1. CeTuatsie monuMepsl. 22 8 56 86
1. CeruaTble IOIUMEPHI, UX 3HAUEHHUE U
o01111e CBOMCTBA. 4 1 10 15
2. ®opMUpPOBaHUE MOJIEKYIJISPHOU
CTPYKTYPBbI 3IOKCUJAHBIX TOJUMEPOB. 4 1 10 15
3. monuMepu3anuu Mo yHKIIHOHAIBHBIX
MOHOMEPOB U OJINTOMEPOB. 4 1 8 13
4. CTpyKTypa CeT4aThIX MOJUMEPOB. 2 1 8 11
5. PenmakcaniuoHHbIE CBOMCTBA CETYATBIX
TTOJIMMEPOB. 4 2 10 16
6. JlebopmanioHHbIe ¥ IPOYHOCTHBIE
CBOJCTRA. 4 2 10 16
Pa3nen 2. IlonumepHble HAHOKOMIIO3UTBI. 17 36 58
7. IlonumepHble HAHOKOMITO3HTHI. 4 1 8 13
8. ®opMuUpOBaHNE HAHOHATIOIHUTES in situ
B PEAKIIMOHHOM cMecH, CIOCOOHOI K
MOJIMMEPHU3aLUH. 4 2 8 14
9. CtpyKTypa 1 CBOMCTBA 3MOKCUHO-
ITOJINCHJIOKCAHOBBIX HAHOKOMIIO3UTOB. 5 | 10 16
10. ®opmupoBaHHEe HAHOKOMITO3UTOB Ha
OCHOBE AMOKCH/IHBIX ITOJIUMEPOB U OKCHJIA
TUTaHa. 4 1 10 15
NTOI'O [TIO KOMITIOHEHTY OIIOIT 39 13 92 144

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINUA

7.1.  KoHTponbHBIE BOIPOCHI

Pazgen 1
1. CetuaTsie MOJUMEPHI, X 3HaYCHHE U OOIINE CBOKCTBA.
2. Kaxkue ceTdaThie MOJMMEPHI JTFOIH UCTIONIB3YIOT C APEBHUX BpEMEH?
3. Ha ocHOBe Kakux MPHUPOHBIX BEIIECTB OBUIN TOJTYYCHBI MIEPBHIC CETYATHIC TTOTHUMEPHI?
4. Yrto Takoe ayOJIcHHWE W KaKHWe BEIIECTBA WCIIONB3YIOTCS JUIS TPOBEACHHS Ipolecca
nyOnenus?
5. 3anmmmre peakiuH, TPOTEKAOIIUE TPU JyOJICHUH IKYP )KHBOTHBIX aJIbJICTHIAMHU.
6. Kakue cBsizu 00pa3yroTCsi MPHU «CHIMBAHUWY» OCITKOBBIX MAKpPOMOJIEKYJ KOMILJICKCHBIMU

COCIMHEHHSIMU Xpoma?

7. UYrto Takoe BYJKaHM3alMs KayuyyKa M Kakue BELIECTBA MCIIOJIB3YIOTCS Ul MPOBEICHHS
rporecca ByJKaHU3aluu?

8. ITlpuBeaure «XMMHMYECKYIO CXEMy» Mpollecca ByJKaHM3allMU Kayuyka ¢ oOpa3oBaHuem C—
C, cynbpuIHBIX U AUCYTH(UIHBIX CBSI3EH.



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

[IpuBenuTe «XMMHYECKYIO CXEMy» MpOLECCa BYJIKAHM3ALMHM KaydyKa IPUMEHEHUEM
THYPaMIUCYIb(QHUIOB U C 00pa30BaHNEM MOIUCYIH(MUIHBIX CBS3CH.

Kakumu cBoiicTBaMu 001a1a10T «BYJIKaHU3AThD HATYPAJIbHOIO KaydyKa, IOJTy4EeHHBIE NIPU
HU3KHUX BBICOKMX KOHIEHTPALMAX CEPBI, U KaK OHU Ha3bIBalOTCA?

Kakue cuHTETHMYECKME Kay4dyKH Bbl 3HACTEC, U KaKHE OTIMYUTEIbHBIE CBOWCTBA HUMEIOT
W3J1ENMs], TOJIyYEHHbIE U3 HUX?

B uem 3akimroyaeTcss MEXaHU3M OKUCIIUTENBHON OJUMEPH3ALMH BBICBIXAIONIMX Mace?
Kakue mpuposHble Macia OTHOCATCS K  BBICBIXAIOIIMM, IIOJYBBICBIXAIOIIMM U
HEBBICBIXAIOIIUM?

Kakue cuHTeTHYECKHE 3aMEHUTENN BBICHIXAIOIIMX Maces Bbl 3HAE€TE, KAK OHU Ha3bIBAOTCS
Y KaK MX MOJy4aroT?

[IpencraBureny ceTdyaTbIX IIOJIMMEPOB HAa OCHOBE CHHTETHUYECKHUX COEAMHEHMH: Ha
JUBUHWIBHBIX u JUAJTAIBHBIX COCIMHECHU, SNOKCHUJIHBIE, YPETaHOBBIE,
(beHoapopmanbaAECTHIHbIC U IP.

1o kakuM MpHU3HAKAM U KaK KIacCUPUIMPYIOT BCE CETYAThIE NOIUMEPHI?

Jlaiite onpeneneHue TEPMUHY «CETYaThIM IOJIUMEP» CO CTPYKTYPHOM TOUYKH 3PEHHUSA U B
cootBercTBUU ¢ pekoMeHmamusiMu [UPAC. Kak »3Tu omnpeneneHus COIMIACYIHOTCA CO
CTPYKTYpOH U CBOMCTBAMU CETUATBIX ITOJIMMEPOB?

Ha xakux CcBOMCTBaX OTpa)kaeTcsi HalW4YMe TPEXMEPHOW MPOCTPAHCTBEHHOM CETKH
KOBAJICHTHBIX CBSI3€H B CETUATBIX MOJIMMEpax (110 CPaBHEHUIO C JIMHEHHBIMU)?

[louemy mnpu uccienoBaHMM MEXaHW3Ma M KUHETUKH (DOPMUPOBAHUS MOJEKYJISPHOM
CTPYKTYpbl MHOrHe MeToibl (SIMP  BbICOKOro paspemieHusi, TreIbIIPOHUKAIOIIAS
xpoMmarorpadus, moasiporpadus U Ap.) CTAHOBSATCS HETPUEMIIEMBIMH?

Kakue knaccuukanmoHHble TPU3HAKY TTOKCUIHBIX COSAMHEHHH BbI 3HaeTe?

BnusiHue cTpyKTypbl SITOKCUAHBIX COEIMHEHUH Ha CBOMCTBA CETYATHIX MOJIMMEPOB.

Kakue knaccuukamoHHble IPU3HAKU aMUHHBIX OTBEpUTENEH Bbl 3HaeTe?

BnusiHue XxuMu4eckoi CTpyKTypbl aMUHHBIX OTBEPAUTENEH HA UX aKTUBHOCTh B PEaKLMAX
C BMOKCHUIHBIMU CMOJIAMHU M Ha CBOMCTBA CETUATBIX ITOJIMMEPOB.

Kakwne knaccuukanmoHHbIe TPU3HAKY aHTHAPUIHBIX OTBEPIUTENICH BbI 3HAETE?

Kakue kartammsaropbl KaTHOHHOM NOJMMEPHU3ALMM NPUMEHSIOTCS Ul OTBEPKICHUS
SMOKCHUIHBIX CMOJI?

B uem 3akirouaercss MexaHM3M (OPMHUPOBAHUS MOJEKYJSIPHOM CTPYKTYphl CETYATBIX
MOJINMEPOB I10 HEKATAIUTUYECKOW pEeakUuu MOJIUIPUCOEINHEHUS 3MOKCHJ — aMHH?
CTpyKTypa MOBTOPSIOLIEHCS 3BE€HAa MEXKY3JIOBBIX LIETICH.

B uem 3aknrodaercss MexaHM3M (POPMHUPOBAHUS MOJEKYJSIPHOW CTPYKTYPBI CETUATHIX
[IOJINMEPOB 110 KAaTAJIMTUYECKOM PEAKIUM MOJUIPUCOCAVNHEHHUS DJIOKCHI — aMHH?
CTpyKTypa MOBTOPSIOLIEHCS 3B€Ha MEXKY3JIOBBIX IIETIEH.

B uem 3akirouaercss MexaHM3M (OPMHUPOBAHUS MOJEKYJSIPHOW CTPYKTYphl CETYATBIX
[IOJINMEPOB 110 HEKATAIUTUYECKOW peakUuu MOJUIPUCOCAMHEHHUS SMOKCUA — aHTUIpUI?
CTpyKTypa NOBTOPSIOLIEHCS 3B€HAa MEXKY3JIOBBIX LIETICH.

B uem 3aknrouaercss MexaHM3M (POPMHUPOBAHUS MOJEKYJSIPHOW CTPYKTYPBI CETUATHIX
IIOJINMEPOB 10 KaTAJIUTUYECKON PEAKIIUH ITOTUIIPUCOEIUHEHUS SMOKCH] — AHTUIPUI?

B uem 3akirouaeTcsi MeXaHM3M KaTHOHHOW MOJUMEpPU3ALMH SMOKCHIHBIX COEIMHEHUN B
MIPUCYTCTBUU KOMIUIEKCOB TpudTOpuaa Gopa?

B uem 3akmo4arOTCS OCHOBHBIC TIOJIOKEHHUS TEOPHH Telleo0pa3oBaHUs B METOJE
Pa3BETBIIEHHBIX IIPOLIECCOB?

UYro takoe nmpou3Boasnias GyHKIMS BEPOATHOCTEH U TIEPBbIii MOMEHT pactpeieeHus?
Kakoe HepaBeHCTBO sBISETCS HEOOXOJUMBIM M JOCTAaTOYHBIM YCIOBHEM TOTO, YTO
MaKpOMOJIEKyJIa UMEEeT OECKOHEUHBIE pa3Mephl (YCIOBUE Teie00pa3oBanus)?

Kakoit Bua UMEIOT ypaBHEHHUs Ul KPUTHUYECKOW CTENEeHU MpeoOpa3oBaHUs, BBIXOAA 30J1b
(bpakuy 1 cpeTHEMACCOBON MOJIEKYJISIPHOM MAcChl IOJIMMEPA 0 | MOCIIe TOUKH Tes?
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. BiusiHue Ha KpUTHUYECKYIO TOUKY resieo0pa3oBaHUs BHYTPUMOJIEKYJISIPHON IUKIN3AIUY,

MHUKPOT'€TEpPOr€HHOCTH, paclpeieieHUus] MOJIEKYJ M0 (PYHKIMOHATBHOCTH, U3MEHSIOMIEHCS
(hYHKIIMOHATLHOCTH PEAKITMOHHOCTIOCOOHBIX TPYTII.

B d4em 3akimo4aroTcs MCXOJHBIC TOJOXKEHUS U OCHOBHBIE PE3yJbTaThl MAaTEeMaTHUYECKOTO
MoieTupoBaHus (OPMUPOBAHUS MTOJIMMEPHON CETKU Ha OCHOBE JTUAMOKCH/IA U THaMuHa?
Uro Takoe TOMOJOTMYECKHH IMpeaesl peakluuu MOJIMKOHACHCAIMH (TIOIUIIPHCOEINHEHHUS),
MPOTEKAIoIIeH ¢ 00pa30BaHUEM CETYATHIX TTOJTUMEPOB?

B yem 3axioyaroTCsi OCHOBHBIE MOJIOXKEHHMS MEXaHHW3Ma TPEXMEPHOH MOIMMEepHU3aliu.
OO6pazoBanue MUKporeiass U MUKpocuHepesuc. KakoBbl ycioBus oOpa3oBaHHsS MHKpPO- U
Makporeis?

B dem oTnnune KHHETHYECKUX CXEM JIJIsi OOBIYHOM M TPEXMEPHOU IEMTHON MOJIMMEpHU3aIliH,
peaxIy BHYTPUMOJIEKYJISIPHOTO CIIUBAHUS?

W3meHeHne ckOpoCTH MOJMMEPU3ALNU, YUCIA M Pa3MEPOB MHKpPOTENeBUX YacTHUIl B
IIPOLIECCE TPEXMEPHOU NOIMMEPU3ALIUN.

Uro Takoe GppoHTalIbHAS MOJIMMEPHU3AIUI U KaK OHa OMKCHIBACTCS B TEPMUHAX (PU3UUECKON
kuHeTuku? [IposiBienue renpb-3¢gpexra s TpeXMEpHOH MOIUMEpU3alnu.

Kunetnueckoe CXEMBI KaTaJIUTUYECKOMI U HEKATAJIUTUYECKOU peakuui
ypeTaHooOpa3oBaHusI.

B ueMm 3aknrouaroTcsi 0COOEHHOCTH KUHETHKHU PEaKUU MOJUKOHACHC AU ¢ 00pa30BaHUEM
peAKoceTYaThIX OJIMMEPOB (HA IPUMEPE MOINYPETAaHOBBIX MOJIUMEPOB)?

[Toctynar ®nopu, nmpuMeHeHHE ypaBHEHHE ABpamMH Ha MIyOOKHX CTaIusX MPOTEKaHUS
peaKIy ypeTaHoo0pa30BaHHUS.

B uem mnposBisioTCS OCOOEHHOCTH (OPMHUPOBAHUS TYCTOCETYATHIX IOJIMMEPOB B
annabaTuyeckux W u3zoTepmuueckux ycnoBusx? [lpumenenune nuddepeHuuansHon
CKaHUPYIOIIEH MUKPOKaJIOPUMETPUU Ul M3YyUEHHUs pEaKLUUU SIMOKCUAHBIA MOHOMEp —
JTUaMHH B CTEKJIO00pa3HOM COCTOSTHUH.

Uem 00bsACHAETCS pPEe3KOE 3aMeIJICHUE peakluy MOJUKOHIECHCAMU B ClIydyae CTEKIOBaHUs
PEaKIMOHHON CMECH MPHU HU3KHUX CTEMEHSX MPEBPAIleHUs] PEaKIIHOHHOCTIOCOOHBIX TPYTII?
Kaxue npuzHaku nonuxXpOHHOW KMHETUKH ITPU 3TOM HAaOII0AA0TCS?

B uem 3aki04aroTcsi OCHOBHBIE MOJIOKEHUS TOTUXPOHHON KHHETUKHN?

B uyeM mnposBAAIOTCS  B3aUMOCBSI3b KUHETHKM  pEaKUUU  IOJMKOHJEHCAlUM B
CTEKJI000pa3HOM COCTOSIHMU C MEJIKOMACIITAOHBIMH PEIaKCAIIMOHHBIMHU MIPOIIeccCaMu?

Uro xapakTepus3yeT MOJIEKYJIsIpHask CTPYKTypa CETYaThIX OIUMEPOB?

[ToueMy njsi peanbHBIX CETYATHIX MOJMMEPOB TMOHSATHE «IMOBTOPSIOUIMICS (pparMeHT»
M0JIy4aeT CTATUCTUYECKUI CMbICH?

Kakoe BnusHuE OKa3blBaeT MOJEKYJIspHas CTPYKTypa CETYaThIX MOJUMEPOB Ha
neGOpMaMOHHO-TTPOYHOCTHBIC U IPYTHE IKCIUTyaTaIllHOHHBIE CBOMCTBA MOIUMEPOB?

Urto Takoe TOMOJIOrHYecKasi CTPYKTypa CeT4aThIX MOJMMEPOB U YTO OHA XapaKTepu3yer?
Kakumu KoaMuecTBEHHBIMM NapaMeTpamMH XapaKTepU3yeTCsl TOIMOJIOrMYecKas CTPYKTypa
MOJIMMEPHON CETKU?

Uro Takoe 3J1aCTUYECKM aKTHBHBIE Y3JIbl W 3JaCTHUECKM akTuBHble Lenu? Kakumu
YpaBHEHUSAMHU OTPEIEIIAIOTCS KOHIIEHTPALUU AJIaCTUYECKU aKTUBHBIX IIeTIei?

[IpumeHeHne CTaTUCTUYECKOTO MOAX0/Aa K ONPEAEICHUIO JOJIU aKTUBHBIX LEMEH.
dopMupoBaHUE IUKINYECKUX CTPYKTYp MPH CIIMBAHUU JTUHEWHBIX MAKpPOMOJEKYNI U MPHU
MOJINMEPU3ALUN HU3KOMOJIEKYJISIPHBIX MOIU(PYHKIIMOHATBHBIX MOHOMEPOB U OJIUTOMEPOB.
UTto Takoe TOIMOJOTMYECKOE Y3/IbI B CETYATHIX MOJMMEpaX M Kakoe BIIHMSHHE OHU
OKa3bIBAIOT HA SKCIIEPUMEHTAIILHO OINPEAEIEMYI0 KOHIIEHTPAIIUIO 31aCTUYECKU aKTUBHBIX
nemnei?

Uro xapakTepusyeT HaJMOJEKYJspHas CTPYKTypa CETYaTbIX IOJUMEpPOB, Kakue ypOBHU
HAJMOJIEKYJISIPHOU CTPYKTYpPHI BbI 3HaeTe?

Kakue mopdosnoruueckre CTpyKTypbl MOTYT OBIThb pealii30BaHbl B PEIKOCHIMTBIX U
TyCTOCEeTUYaThIX MOoIuMepax?
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Kak u3MeHsIoTCs cTeneHb KPUCTAJUIMYHOCTUA U TeMIlepaTypa IUIaBJICHUS KPUCTAIIIUTOB B
CEeTYaThIX Noaumepax?

Kakumu xonn4yecTBEHHBIMU MapaMeTpaMH XapaKTepU3yeTCsl YPOBEHb MEKMOJIEKYIISIPHOTO
B3aUMOJCHCTBUS MAaKpOMOJICKYJIAPHBIX LEeMed W KaKk d3TH [apaMeTpy 3aBUCAT OT
KOHIIEHTPALUH MEXKY3JIOBBIX Henen?

Kaxkue Bbl 3HaeTe METOIbI U3yUEHUS CTPYKTYPBI CETYATHIX MOJIUMEPOB.

3anumute ypaBHeHue JlazypkuHa — ['ypeBrua U mpoaHaIu3upyuTe, Kak U3MEHHUTCS BpEMS
OCEIJION KU3HU Y3JI0B CETKU MPU MEPEX0/I€ OT JIMHEUHBIX MOJUMEPOB K CETYAThIM?
[puntun paboTs! cnekTpodoToMeTpa 171 HCCIeA0BaHUS PAIUOTEPMOIIOMUHECLIEHIINH.

B dem nposBIsIFOTCS 0COOCHHOCTH MPOTEKAHUS p-PEIaKCAIIMOHHBIX MPOIIECCOB B CETUATHIX
nonuMepax? Bxiaa Kakux «perakcaTopoBy B y-pellakCalliOHHBIX MPOIECC MOBBIIIAETCS 110
Mepe yBEIMUEHHUS IJTMHBI MEXY3JIOBBIX LIeTIeH?

Kakue wmonekynspHble TpyINIbl B 3MOKCHIHO-aMUHHBIX MOJUMEPAX OTBETCTBEHHBI
MOJIEKYJISIPHBIE JBUKEHHUS THUINA KOJIEHYATOro Bajla, BHOCSIIMX OCHOBHOM BKJag B )-
peNaKCallMOHHBIN MEPEeX0]] TAKUX MOJIUMEPOB?

Kak Bausier yBenuueHue NOJIUHBI MEXKY3JOBOM 1€MW Ha MAaKCUMyM TaHIEHCa Yyria
MEXaHUYECKUX MOTeph B UHTEpBAJIC TEMIIEPATYp [-pelaKCalliOHHOTO Mepexoia: BbICOTY U
TEeMIIepaTypbl MAKCUMYMa, €r0 IIUPUHY Ha MOIYBBICOTE U Jp.?

B ueM mnposiBisercs BIMSHUE YBEIMYEHUS JIMHBI MEXKY3JOBOM LENMU HAa MaKCHUMyM
TAHIEHCA YIJIa MEXaHWYECKUX IOTEeph B HHTEPBAJIC TEMIEPATYP O-PEIAKCALUOHHOTO
nepexoxna?

Packpoiite cBsI3b o-pellakcallmOHHOTO MePexXo1a U TEMIIEPATypbl CTEKIIOBAHUS MOJIUMEPA.
Kak mposBisieTcss BIUSHUE KOHIEHTPALMM MEXY3JIOBBIX LEMed Ha TeMIeparypy
CTCKJIOBAaHUS CETUYaTBIX IOJMMEPOB B Cllydae OTCYTCTBHS 3¢ ¢deKTa COMoIMMepHU3aluu
OJIUroMepa U OTBepAUTENA?

Kakue ypaBHeHHs UCIIONB3YIOTCS JUIS pacueTa TeMIepaTypbl CTEKJIOBAaHUS 1O TPYMIIOBBIM
WHKPEMEHTaM »JIOKCHJIHOTO W AaMHUHHOTO (ParMEHTOB, YHCIY aTOMOB, BHOCHUMBIX
SMOKCUIHBIM COEIMHEHHEM U aMUHOM B TMOBTOpSIOUIEECS] 3BEHO, KOHIICHTpAIUU
SMOKCUIHOTO ¥ aMUHHOTO MOHOMEPOB M MHKPEMEHTaM JPYTUX CTPYKTYPHBIX 3JIEMEHTOB
MOBTOPSIOLIETOCS hparMeHTa MOTUMEPHON ceTKu?

Kak temmeparypa CTEkJIOBaHHS 3aBHCHT OT KOJIMYECTBA TOBTOPSIOMIUXCS 3BEHHEB
MOJIMMEPHOHN LN MEKIY y31aMu ceTKu? PeKocnThie U TyCTOCETYAThIE MOTHUMEPHI.
TemmepaTypa  CTEKJIOBaHHMS  JUIsi  TYCTOCETYAThIX  IOJUMEPOB €  Tpex- H
4eThIpeX(PYHKIIMOHANBHBIMUA y37IaMH, BIIMSHUE CTPOCHHUS Y3JI0B M PaBHOMEPHOCTH HX
pacnpenenenus B o0beMe noaumepa.

Kak Bamser Hanmmuue KOPOTKMX OOKOBBIX ILI€TIe B CTPYKType IMOJMMepa Ha HX
TEMIIepaTypy CTEKJIOBAHUS?

Brnusinue ninoTHOCTH ciiMBaHUS Ha AeOpPMAIMOHHBIE U IPOYHOCTHBIE CBOMCTBA CETUATHIX
MOJIMMEPOB B BBICOKOAJIACTUYECKOM COCTOSIHHH.

Kakum ypaBHEHHEM BBIPAXKAETCS 3aBHCHUMOCTh MPEIEIbHONW CTENEHH PACTSIKEHUS
MOJIMMEPOB OT KOHIIEHTPAITUN MEXKY3JIOBBIX 1IETICH?

KaxoBbl BO3MOKHBIE TPUUMUHBI U3MEHEHHSI BU/1a TUHUH 3aBUCUMOCTH MPEAETBHON CTENIEHU
PaCTsDKEHUS MPHU TIEPEXOE OT PEAKOCIIUTHIX K TYCTOCETYATHIM MTOJIUMepam?

B yem 3akmouarorcs 0COOCHHOCTH KPUBBIX JHUArpaMMbl «OTHOCHTEIBHOE YIIMHEHHE —
HaIpsDKEHUE» IS CETYAThIX MOJIMMEPOB B BHICOKOAIACTUUECKOM COCTOSTHUU?

3a cyeT MpOTEeKaHUs KaKUX IPOLECCOB MPOUCXOAUT MEpEepaclpeeiCcHue HapsHKEeHUsT Ha
MEHEE Harpy>KeHHbIE MEXKY3JI0BbIC 1IeTn?

Uro Takoe XHMHUYECKas peJakcanus, U Kakoe 3HaueHHWe OHa UMeeT Ipu
nepepacnpeiesICHUH HaMpsiKEHUH B mosimMepe?

Kakue cBsi3M B OTUMEPHBIX CETKAX SIBISIOTCS TEPMOJAOUIBHBIMU U KaKO€ BIMSHHE OHU
OKa3bIBAIOT Ha J€(POPMAIIMOHHO-TIPOYHOCTHBIE CBOMCTBA MOJIMMEPOB?
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Kak oObsicHsieTCsl SKCTpeMaIbHbIA BU]T 3aBUCMOCTH TIpeJieia MPOYHOCTH MPU PACTKEHUU
TyCTOCETYATHIX MOJMMEPOB B BBICOKOAIACTUYECKOM COCTOSIHUN?

Kakoii mapamerp sBISieTCS OMNpPEAESIONIMM JJs BEJIMYUHBI Ipejaesa MPOYHOCTH IPHU
PaCTSKEHUHU TYCTOCETYATBIX MOJMMEPOB B BHICOKOAIACTUUECKOM COCTOSTHUU?

Kakoif BHI HUMEIOT 3aBUCMMOCTH MOAYJS YHOPYTOCTH M TpeAena MPOYHOCTH IpHU
PaCTSKEHUHU TYCTOCETYATHIX MOJMMEPOB B BHICOKOAIACTUUECKOM COCTOSTHUU?

. Kakue Y3JbI B MMOJIMMEPHBIX CETKAX ABJIIAKOTCA TOIIOJOTMYCCKHUMHU W IPHU KaKHUX YCIIOBHAX

OHHU MOTYT BHOCHUTb BKJIaJ B e(pOPMAIIMOHHO-IIPOYHOCTHBIE CBOWCTBA MOJIUMEPOB?

B yem mnposBisAIOTCS OCOOEHHOCTH KPHUBBIX JUArpaMMbl «OTHOCHUTEIbHOE YJUIMHEHUE —
HaNPsOHKEHUE) JUIS CeTYAThIX MOJIMMEPOB B CTEKJIIOOOPA3HOM COCTOSIHUN?

Kak oObscHseTCs KOIOKOJ0OOpa3HbIH BUJ KpuUBOM pacTsbkeHus? Kakue mporiecchl
MPOTEKAIOT B CTEKIOO0PAa3HOM CETYATOM IOJIMMEpPE MpU YUIMHEHUH, COOTBETCTBYIOIIUE
TOYKE MAaKCHMyMa Ha KPHBOM «OTHOCUTEIBHOE YJJIMHEHHE — HAIPSIKEHUE», a TAKKE
HEMHOT0 JIEBEE U MpaBee TOUKU MaKkcuMyma?

Kak m3MeHst0TCSI KpUBBIE IHAarpaMMbl «OTHOCHUTENIBHOE YIJIMHEHHE — HANpPSDKEHUE» IS
CeTyaThIX IOJIMMEPOB B CTEKJIO0OpPa3HOM COCTOSHMM IPU TOBTOPHBIX HarpyXeHHUsX,
OJIM3KHX K MPEJETy BBIHYKJICHHOHN AiIacTHUecKoi nedopmarumn?

Kak W3MEHAIOTCS KpUBBIE peJakcaluy HANpsOKEHUS JUIsl CETYaThIX IOJIMMEPOB B
CTEKJI000pa3HOM COCTOSIHUM TPU MHOTOKPATHBIX TMOBTOPHBIX HArpy>KeHHUSX, ONM3KUX K
IpeJeITy BEIHYKIEHHO! 3J1acTUYecKoi neopmarun’?

Kak wu3MeHstoTCS 3HaueHUs Tpenesia BBIHYXICHHOW AIacTHYECKOW aedopmariuu s
CeTyaThIX MOJMMEPOB B CTEKJIOOOPAa3HOM COCTOSIHUM TPU MHOTOKPATHBIX IMOBTOPHBIX
Harpy>XeHHusx, OJM3KMX K MaKCUMyMy KpHBOW «OTHOCHUTEIbHOE yAJUHEHHE —
HaIpspKEHUe»?

Kakum ypaBHeHHEM Tipenen BBIHY)XKJICHHOW 3JacCTHYECKON AedopMalli CETYaThIX
MOJIMMEPOB CBSI3aH C TEMIIEPATYPO CTEKJIOBAHUS U KOHLIEHTPALUEH MEKY3JIOBBIX LIEeTen?
Kakue ocoOeHHOCTH pa3pylIeHHs CEeTYaThIX IOJUMEPOB B BBICOKOAJIACTUUYECKOM U
CTEKI000pa3HOM COCTOSIHUSX ?

KakuMm ypaBHEHHMEM Ipefen MPOYHOCTH CEeTYAThIX IIOJMMEpPOB CBA3aH C MOJYJIEM
YIOPYTOCTH, TIOBEPXHOCTHOM YHEPrUel pacTylleld MUKPOTPEIIUHBI U €€ pa3Mepom?

B uem 3akmrouaercs (PHU3MUYECKHH CMBICT TIOBEPXHOCTHOW DHEPIUU  PACTYIIEH
MUKPOTPEIINHBI.

Kakne cocraBisroniye BHOCAT BKJIAJ B BEIWYMHY IOBEPXHOCTHOW JHEPIUM pacCTyLIel
MUKPOTPEIINHBI U OPSIKK 3HAYEHUN ITUX COCTABIISAIOIMINX ?

Oxapakrepu3yiTe METOIbl MOIM(PHKAINU CETYATHIX IOJUMEPOB (C IEBIO TTOBBIIICHHUS
nedopMaIMOHHO-TIPOYHOCTHBIX CBOWMCTB) Ha BCEX YPOBHAX UX CTPYKTYPHOUH OpraHH3aIUu:
MOJIEKYJISIPHOM, TOTIOJIOTHYECKOM U HaIMOJIEKYJIIPHOM.

[ToBeimeHust AePOPMAIIIOHHO-IPOYHOCTHBIX CBOMCTB 3a CYET W3MEHEHUS MOP(OIOTHUU
MIOJIMMEPOB.

Brnusnue MukpodazoBoil  cerperaiid B 3MOKCHIHO-KayYyKOBBIX CHCTeMax Ha
e OpMaMOHHO-TTPOYHOCTHBIE CBOMCTBA CETYATHIX TOJIMMEPOB.

Urto Takoe B3aUMOINPOHUKAIOIINE MTOJIMMEPHBIE CETKH, UX KIaccU(HUKAIUI U cBOHCTBA?

Pasnen 2

OO1m1ast XxapakTepUCTHKA U OCHOBHBIE CBOMCTBA MOJMMEPHBIX KOMIIO3ULIMOHHBIX
MaTtepuanoB. UTo Takoe MoJuMepHbIe HAHOKOMITO3UTHI?

Knaccudukanuio no kakuM npu3HakaM HaHOHAIIOJIHUTENEH, Bbl 3HaeTe?

[IpuBeauTte npuMepsl HyJIbMEPHBIX, OAHOMEPHBIX, TU- U TPEXMEPHBIX HAHO-
HAIlOJTHUTEIIEH.

KaxoBa posib 6016111011 1011 TPUIIOBEPXHOCTHBIX aTOMOB B clielln()Ke HaHO-MAaTEPHAIIOB?
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KaxkoBa posb 60611101 yIeTHHOM MOBEPXHOCTH HAIIOJIHUTENSI HA HHTEPBAJI €TI0
KOHIICHTPALUi, B KOTOPOM MPOSIBIIsIETCSI MOAUGUIMpYomuii 3 ekt Ha nmoiu-MepHyIo
MaTpHuIry?

Kakne 0co0eHHOCTH CTPYKTYPBI CIOMCTHIX allOMOCHUIMKATOB?

Kaxue metoap! npeaBapuTenbHOi 00pabOTKU aTIOMOCUIMKATOB PUMEHSIOTCS IS
MOJTyYCHHS TOJTMMEPHBIX HAHOKOMIO3UTOB? UTO Takoe MHTEPKAJSAIMA U 3Kcomraus?
bapbepHbie CBOMCTBA MOJMMEPHBIX KOMITO3UTOB € 2D-HAaHOHAMOIHUTEIISIMU, UX
TEpMUYECKas CTAOMIBHOCTh ¥ OTHE3ALIUTHBIE CBOWCTBA.

Kaxue ocobeHHOCTH CTpOEHUS, pa3Mephl U IPOYHOCTHBIE CBOICTBA UMEIOT YTIIEPOIHbIE
HaHOTPyOKH?

MeTo/1bI 1OJTy4eHHs KOMIIO3UTOB Ha OCHOBE YTJIEPOIHBIX HAHOTPYOOK.

Kakoe BiusiHue Ha 1e()opMaIiMOHHO-TIPOYHOCTHBIE U AJIEKTPUYECKHE CBOMCTBA OKAa3bIBACT
yBEJIMYEHUE KOHLIEHTPALUU HAHOTPYOOK B OJIUMeEpax?

CTpyKTypHpOBaHHBIE CUCTEMBI, COAEPIKAIINE HECKOIBKO MTOJIMMEPOB.

In situ KOMIO3UTHI ¥ B3aUMONPOHUKAIOIIHNE ITOJIUMEPHBIE CETKH.

B uem 3akiroyaeTcsi NpUHIMI NTOJIyYEHHsI HAHOYACTHUI] METOAOM 30JIb-T'€JIb CUHTE3a?
KaxoBbl ycrnoBus nogyueHus in situ cTaOUIBHOTO 30151 MOJTMCUIOKCAHOBBIX YacTHIL U
HAaHOKOMIIO3UTOB C IPUMEHEHUEM SIOKCUAHOIO CBA3YIOIIEr0 aHTUIPHUIHOTO
OTBEPKICHHUS?

KakoBbI ycrioBHst oTydeHHs CTaOMIBHOTO 307151 MOJIMCHIIOKCAHOBBIX YaCTHUI U
HAaHOKOMIIO3UTOB Ha €T0 OCHOBE C IPUMEHEHHEM 3MOKCHIHOTO CBSI3YIONIEr0 AMUHHOTO
OTBEPXKJICHUS?

B uem 3akioyatoTcs OTIAMYUTENbHbIE OCOOCHHOCTH YCJIOBUI MOTYUYEHHS 3TOKCHTHO-
OKCHIHOTUTAHOBBIX HAHOKOMITO3UTOB, IOJYYEHHBIX 30J1b METOJOM Ha OCHOBE
TeTpabyTOKCUTUTaHA?

DONOKCUIHO-MTOJIUCUIIOKCAHOBBIE HAHOKOMITO3UThI. BinsiHue KOHUEHTpauuu
HAHOHAIIOJIHUTENS HA TEIUI0(U3UUECKHE U pPeIaKCallMOHHbIE CBOMCTBA.

B uewm 3akio4aroTcst OTIMYUTENbHBIE OCOOCHHOCTH YCIOBUI MOTYUYEHUS STMOKCHUTHO-
OKCH/IHOTUTAHOBBIX HAHOKOMITO3UTOB, MOJTYYEHHBIX 30Jb METOJOM Ha OCHOBE
TeTpaOyTOKCUTUTaHA?

CTpyKTypHpOBaHHBIE CUCTEMBI, COJEPIKAIINE HECKOJIBKO MTOJIMMEPOB.

. In situ KOMIO3UTHI U B3aUMOIIPOHUKAIOIINE OJIUMEPHBIE CETKU.
22.
23.

B uem 3akmrouaercs MPUHIUIT TOJIYYEHUSI HAHOYACTHUI] METOJIOM 30JIb-TeJIb CUHTE3a?
KaxoBbl ycrnoBus mogyueHus in situ cTaOUIBLHOTO 307151 MOTUCUIOKCAHOBBIX YaCTHIL U
HaHOKOMITO3UTOB C TPUMEHEHUEM SITOKCHUTHOTO CBS3YIOLIETO aHTUAPUTHOTO
OTBEPXKJICHUS?

KaxkoBbI ycrioBus moxyueHus CTaOuiIbHOTO 30J1s1 MOJUCHUIOKCAHOBBIX YaCTHIL U
HAaHOKOMIIO3UTOB Ha €T0 OCHOBE C MIPUMEHEHHEM IMOKCHIHOTO CBS3YIOIIEr0 aMMHHOTO
OTBEpXAEeHUA?

KaxoBbl ycnoBus mogyueHus in situ cCTaOUIBLHOTO 307151 MOTMCUIOKCAHOBBIX YaCTHIL U
HaHOKOMITO3UTOB Ha €r0 OCHOBE C MPUMEHEHUEM ATTOKCHUTHOTO CBSA3YIOMIETO KATHOHHOM
MOJIMMEPH3AIUH?

B uem 3akiouaroTcst OTIUYUTENIBHBIE OCOOCHHOCTH YCIOBUM MTOTYYEHUS STTIOKCHTHO-
OKCHJIHOTHUTAHOBBIX HAHOKOMIIO3UTOB, MOTYYEHHBIX 30Jb METOJOM Ha OCHOBE
TeTpabyToOKCUTUTaHA?

DONOKCUAHO-MTOJIUCUIIOKCAHOBBIE HAHOKOMITO3UThI. BiMsiHue KOHLIEHTpauuu
HaHOHAIOJIHUTEIIS Ha TEIII0OPU3UYECKHIE U pelaKCalluOHHBIE CBOMCTRA.

B uem 3akio4aroTcs OTAMYUTENbHBIE OCOOCHHOCTH YCIOBUI MOTYUYEHHS SMOKCHUTHO-
OKCHUTHOTHUTAHOBBIX HAHOKOMITO3UTOB, TTOJYYEHHBIX 30J1b METOJIOM Ha OCHOBE
TeTpaOyTOKCUTUTaHA?
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIIMECA

OO6mias oleHKa 3HAaHWKM OOYYAIOIIMUXCS MO AUCHMIUIMHE MpoBoautTcs mo 100-6ammpHOM
[IKAJI€ MCXOJl W3 MaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHMBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHSATHIM,
CBOCBpCMeHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3al[aHI/II71, AKTHUBHOCTBH BO BpeMSI
MPOBEJICHUS JICKIIMOHHBIX W IMPAKTHYCCKUX 3aHATHH (ydacThe B OOCYKJIECHHUH TEKYIIETro M
MPOHICHHOTO MaTepuana, peleHre 3aaad 1 T.11.).

8.1.  dopma obyuenus — ogHasi, Kypc — 4, cemectp — 7

Howmepa pazgenos Buner pabot Maxcumanbaoe
KOJIM4YECTBO 0assioB
Opraamn3annoHHO-y4eOHas paboTa CTyIeHTa B 5
ay IUTOpUU
Paspen 1 C};MOCTIZ)}ITCJIBHa}I pabota 5
Texynmi KOHTpOJIb 15
HUTOI'O 25
Opraan3annoHHO-y4eOHas paboTa CTyIeHTa B 5
ay IUTOPUU
Pazzien 2 C};MOCTIZ)HTCJ'IBHaSI paborta 5
Texynui KOHTPOJIb 15
HUTOI'O 25
3auer 50
OO0muii uTOr 32 CeMecTp 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

OrieHka 1o naTHOaIbHOM IIKaje
KomnuectBo 6amnos =
s 100 ECTS | Dx3zamen, nuddepeHunpoBaHHbII 3auer
3a4eT
90-100 A OTJIMYHO
80-89 B
7579 C XOPOIIIO
70-74 D
60-69 E YIOBJIETBOPUTEIHHO
35-59 FX
0-34 F HEYJI0BJIETBOPUTEIHHO

9. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbBA 1 UTHBAJIN/I0OB

B xozxe peanuzanuu JUCHUILTUHBI UCTIOIB3YIOTCS CIEAYIOUINE JOMOIHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEKYTOYHOU aTTECTAllMN O0yJarONIUXCs B
3aBUCUMOCTH OT WX MHIUBHUIYAJTBHBIX OCOOCHHOCTEH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- ek  OoQOPMIISIIOTCS B BHJE DJIGKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MOMOIIHIO0 KOMIIBIOTEPA CO CTIEUATH3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIsL  BBITIOJIHEHUS  3aJaHUsl  TPH  HEOOXOIMMOCTH  MPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAKXKE UCTIOIB30BAHUE COOCTBEHHBIX yBEIMYUBAIONINX
YCTPOMCTB;
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- MUCbMEHHBIE 3a7JaHUs O(POPMIISIOTCS YBEINYEHHBIM HIPUPTOM.

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

- JEKIMHU OQPOPMIISIOTCS B BUJE SJIEKTPOHHOIO JJOKYMEHTA;

— MUCbMEHHBIC 3a[aHUs BBIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCHMEHHOM (hopMe;

- 9K3aME€H INPOBOJUTCA B IHUCBMEHHOH (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTHPOBAHUS.

3) JUIS JIML C HApYLIEHUSIMU OIIOPHO-/IBUTATEIBHOTO alnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DSJCKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHEMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MUCbMEHHBIE 3a[aHUs BBITIOJHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMe€H MPOBOJUTCSA B YCTHOM (pOpMe MM BBINOIHAETCS B MUCbMEHHOU (hopMme
Ha KOMITBIOTEpE.

IIpy HEOOXOIUMOCTH MpPEeLyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl IHOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCSA B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubImorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocss B (opMmax, adalTUPOBAaHHBIX K OrPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSATHSL UHPOPMALIUH:

1) JUIA CIENBIX U CIIA0OBUIAIINX:

— B IIEUYaTHOHM (popMe yBETHUEHHBIM MIpU(TOM;

- B (hopMe 3IEKTPOHHOTO JTOKYMEHTA;

2) JUTSI TITYXHX U CIa00CTBIIIAIINX

- B IIEYAaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

3) JUTs 00y4aIOMUXCs ¢ HAPYIICHUSIMUA OTTIOPHO-ABUTAaTEILHOTO armapara:

- B IIEUaTHOH (popme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YUEBHOI'O ITPOLECCA

VYuebnble 3ansaTUsA npoBojsaTcs B 9 xopnyce HonI'Y (r. [Jonenk, yia. lopca, 17a). s
IPOBEJCHUS JIA0OPaTOPHBIX 3aHATHI TpeOyeTcst ayauTopusi, 0OOpyJOBaHHas MEJIOBOM WU
MapKepHOH T0CKOH, MyJIbTUMEIUNHHBIN POEKTOP U 3KpaH, HOYTOYK, KOMILJIEKT yueOHOI Mebenu
JUIsL CTYJIEHTOB, pabouee MEeCTO IMpernojaBaTelisd, BbIXod B VHTEepHET — NpPOBOAHON WU C
ucnonbszoBanuemM Wi-Fi.

Jlis caMOCTOSTENbHOM pabOThl HCIMOJIB3YIOTCSI TEKCTOBBIE U AJIEKTPOHHBIE PECYPCHI
HayuyHolf OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX BJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMIECKOE OOCCIeUeHre, MPEICTABICHHOE B YYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpmyca (ayn. 405).

[Ipn m3ydyeHUH AUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOyuYEHUE U JTUCTAHIIMOHHBIE
oOpa3oBatenbHble  TexHoioruu. C  HCMNOIB30BAaHMEM  KOMIIBIOTEPHBIX  TEXHOJIOTMH
JUCTAaHIIMOHHOTO 00pa30BaHUsl OCYLIECTBIIAETCA TEKYIIMH KOHTPOJIb 3HAHUN OOydaroluxcs Ha
OCHOBE TECTHPOBAHUS U IIPOBEPKH PE3YJIbTATOB CAMOCTOSTEIBHON pabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcnHoBHas nuTEpaTypa
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1. Muxanpuyk B. M. CunTe3, CTpyKTypa U CBOMCTBA ceTYaThIX MoauMepoB [TekcT]: yueOHo-
MeToaudeckoe mocooue / B.M. Muxanpuyk — 2-e usn., ucrnp. u joi. — Jlonenk: JouHY, 2019. —
119 c.

2. Hpxaxk, B.1. Dnokcuanble moiuMepbl 1 HAHOKOMIIO3UTHI [ DJIEKTPOHHBIHN pecypc]: —
Uepnoronoska: «PenaknmonHo-u3narenbckuit oraen UTIXD PAH», 2021. - 319 c.
https://elibrary.ru/item.asp?id=50483608
3. Muxanbuyk, B.M. HaHOKOMITO3UTBI HA OCHOBE SMOKCHIHBIX ojaumMepoB / B.M. Muxanpuyk

— Houeu. Hau. yH-T. — Jloneuk: JlonHY, 2016. — 103 c.

4. Muxanbuyk, B.M. Cetuarbie moamMepbl  HAHOKOMIIO3UTHI [ DJIEKTPOHHBIN pecypc]:
METOAMYECKHE YKa3aHUs K BBIIIOJTHEHUIO CAaMOCTOSATENBbHBIX padoT / B.M. Muxanpuyk —
Hownen. Hai. yH-T. — [lonenk: JJouHY, 2016. — 29 c.

5. Jlpira, P.M. CuHTE3 M CBOWCTBAa BBICOKOMOJCKYJISPHBIX coequHeHuil [Tekct]: y4eOHO-
meroandeckoe nmocooue / P. U. JIwira, B. M. Muxanpuyk, T. b. Tlomumntyk u ap. — JloHenk:
HouHY, 2020. — 133 c.

6. Ceprees, I'. b. Hanoxumust [DnextponHsiii pecypc]: yued. mocodbue / I'.b. Ceprees. — 4-¢
u3n. — M.: Kuwxnelii nom Yuusepcuter, 2015. — 365 c.https://bookonlime.ru/product-
pdf/nanohimiya

11.2. [JononHUTENbHAS JIUTEPATYpa

I. Kynmames, C.B. KoMmno3unnoHHble MaTepuaibl Ha OCHOBE BBICOKOMOJICKYISPHBIX
COCIVHEHUM U JMCIEPCHBIX CHCTEM OpPraHUYECKOM M OpPraHOMHUHEPAIBHOW IIPUPOABI
[OnekTponnbiit  pecypc]:  monorpadus /  C.B. Kymames, B.®.XentoOproxos,
T.W. [lanunenko. — Boarorpaa: Bosarorpaackuii  rocyaapCTBEHHBIM — TEXHUYECKUU
yHHBepcHTeT, 2015. — 144 c. https://elibrary.ru/item.asp?id=25369642

2. Tananos, B.M. OCHOBbI HAHOXMMHHU ¥ HAHOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc]: yueGHoe
nocobue / B.M. Tananos, I'.I1. Epeiickas. — HoBouepkacck: FOxxno-Poccuiickuit
roCyJJapCTBEHHBIN MOJUTEXHUYECKUI yHUBEpCUTeET, 2014. — 524 c.
https://elibrary.ru/item.asp?id=25752496

3. Anamenko, H.A. ITonmumepHble KOMIIO3ULIIMOHHBIE MaTepUaibl [ DNEKTPOHHBIN pecypc]:
Y4aebHo-meroanueckoe nmocobue / H.A. Anamenxko, I'.B. Aradonosa, A.B. derncos —
Boarorpaa: Bonrorpaackuii rocyJapcTBEHHBIN TEXHUUECKHUI yHUBepcuteT, 2016.— 96 c.
https://elibrary.ru/item.asp?id=26277585

4. Muxaiinos, M./[. ®PU3UK0-XUMHUYECKHE OCHOBBI MOJYUYE€HUS] HAHOYACTHUI] 1 HAHOMATEPUAJIOB.
XUMHYECKHE METOBI TTOydeHUs [ DNEKTPOHHBIN pecypc]: yueOHoe mocoome/

M.JI. MuxaiinoB — Cankr-IlerepOypr: Cankr-IlerepOyprekuii moIMTeXHUYECKH
yauBepcureT [lerpa Bemmkoro, 2012. — 259 c. https://elibrary.ru/item.asp?id=24094287

5. Jle6enes, E.B. ®a30Bbie mpoliecchl B reTeporeHHbIX monuMepHsix cucremax / E.B. JleGenes,
E.Il. Mamyns, B.M. Muxansuyk u 1p.; noxn pen. E.B. Jlebenesa; Hai. akan. Hayk YKpauHsl,
WH-T XMMUM BBICOKOMOJIEKYJISp. coeauHenui. — Kues: Hayk. nymka, 2012. — 431 c.

12. NHOOPMAIIMOHHELIE PECYPCHI

1. KommnbroTepHble TEXHOJIOTHU B HayKe M 0Opa30BaHUU: TUCTAHLMOHHBIA Kypc. —
URL https://oleksandramykhalchuk.moodlecloud.com/course/view.php?id=15 (mara
obpamenusi: 01.03.2024) — Pexxum noctyna: Ajsi 3aperucTpup. Moib3oBaTenei.

2. HanmonaneHas snexktponHast oubnuorexka (HOB): dpenepanbHas rocyiapcTBeHHast

uHpopmanmonHas cuctema / MunuctepctBo Kynbsrypbl P®; Poccuiickas rocynapcTBeHHas
oubmmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata obpamenus: 01.09.2023). —
Pexxwum noctyma: cBoOOAHBIH, moanucka. HeoOxonuma ycTaHOBKA MPOrpaMMHOTO 00ECTICUeHHSL.
— TeKCT: 3EKTPOHHBIN.
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3. eLIBRARY.RU: nayunas snexkrpoHHast 6ubimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum goctyma: Ijisi aBTOPH30B.
nosib3oBaTenei. — TeKCT: 3IeKTPOHHBIM.

4. Hayunas snextponnass Oubnuoreka «KubepJlennnka»: caidt / Accoruars
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
cBOOOHBIN. — TeKCT: NEeKTPOHHBIH.

5. DNeKTpOHHO-OUOIMOTeUHAS cucrema «JIamby: [caitT]. - URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum moctyna: Ajis aBTOPH30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. OBbC HOpaiiT: snekrtpoHHast 6ubimoredynas cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyna: 11t aBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

7. OnexktpoHHO-OnbMoreunas cucrema J{onl'Y: caitr / ®I'BOY BO «Jlonl'Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

8. OnexktpoHHslid katajor Hayunoit O6umOmmorexu Jonl'Y: pasmen caiita / HbB
Houl'Y. — Texkcr: anexrponnsbiit / DbC Houl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum ngoctyma: MOUCK CBOOOMIHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s1 Ttosib3oBaTesnei JJonl'y.

9. Onexrponnsiii apxuB Joul'Y: paznen caiita / Hb lonl'Y. — TekcT: 3neKTpOHHBII

/I OBC Houl'Y: http://repo.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum mgoctyma:

CBOOOTHBIN.

10. Xypuan Bricokomonekymsipasie coeauHeHusi: cadT — URL: https://elibrary.ru/title_about.
asp?id=7756 (mata obpamienus: 01.03.2024). — Pexxum noctymna: CBOOOTHBIN.

11. Xypnan VYcnexu xumum: cailt — URL: https://elibrary.ru/title_about.asp?id=9200 (mara
obpamenusi: 01.03.2024). — Pexxum noctymna: cBOOOIHBIMH.

12. Kypnan Ilmactumueckme maccel: caiit — URL: https://elibrary.ru/title_about.asp?id=7947
(mata oopamenus: 01.03.2024). — Pexxum goctymna: cBOOOTHBIN.

13. [TPOT'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (xopnopatusHas aunensus oY Ne 46484614)

2. Microsoft Office (kopmoparusHas munensus oY Ne 46472919)

3. Microsoft Visual Studio (yiunensust nporpammsel Dream Spark m1s Beicmx yueOHbIX
3aBe/ICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenzun GPL, Apache,
BSD mst cB060HOTO MPOrpaMMHOTO OOECTICUSHUS ).
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