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PABOYASA NPONPAMMA YYEBHOM OUCLUUNIUHBI
B1.0.05 — AKTyanbHble 3aga4yv COBPEMEHHON XUMUU

. Kog n HanmeHoBaHue HanpaBneHus nogarotoBku/cneynanobHocTu: 04.04.01 Xumug

. Mpodhunb nogrotoBku/cneymnanmsauma: dPusmyeckas xmmus; OpraHndeckas XMMmus;
. KBanudunkaumsa BbinyCKHUKA: Maructp

. dopma obyyeHuUs: OyHas

. Kacdhenpa, oTBevarowan 3a peanmsaymio AUCLUUNIINHDbI:

kadeapa obLien n HeopraHMYECcKom XuMum

. CocTaBuTenu nporpamMmbi: 3aBpaxHoB Anekcanap KOpbeBuy,

OOKTOP XUMNYECKNX HAaYK, AOLUEHT

. PekomenpgoBaHa: HMC xumunyeckoro gakynbteta BI'Y 25.04.2023, npotokon Ne4.

. YueOHbIN roa: 2023/2024 CemecTtp(bil): 1, 2

9.lenn n 3apaum y4yeOHOM AUCLUUNNMUHDI

[aHHasa gucumnnuHa cCocTouT U3 LWEeCTH YacTen: a)
aKkTyarnbHble 3agadn pUan4eckon Xmmmuu;
0) akTyanbHble 3aga4n XMmMum TBEPLOro Tena;
B) aKTyarbHble 3aa4u HEOPraHNYeCKON XMMUN;



r) aKkTyanbHble 3a4a4n aHannTUYeCKoON XMMnum;

A) aKTyanbHble 3a4a4n opraHM4eckon XMMnm;

€) aKkTyanbHble 3a4a4M XMMUU BbICOKOMONEKYNAPHbBIX COEANHEHWUI;

OcHoBHas Lenb Kypca COCTOUT B TOM, YTOObI aTb MarucTpaHTam KpaTkuin 1 BCceobbeMnioLni
0630p 1 aHanNM3 MeToaoNoOrMYECKUX NOAXO0A0B, KOTOPbIMM ONEPUPyEeT COBPEMEHHAA XUMUS MpK
peLLeHnN akTyarnbHbIX yHAAaMEHTanbHbIX M NPUKNaaHbIX 3agad. JIeKUMOHHbIN Kypc 06a3aH aaTb
apryMeHTUpOBaHHbIA OTBET Ha BOMPOC, Kakme 3agayvm B 06nactn CUHTe3a HOBbIX BELLECTB U
MaTtepuarnoB, a Takke CO34aHNsA NepCneKTUBHbIX XMMUYECKNX TEXHOMNOMMIA ABASIOTCA akTyalnbHbIMU B
XXI Beke, 1 ykasaTb cnocobbl nx pelueHust. N3yyeHne pasgenoB onandeckon XmuMmmm npecrneayeT Lerb
pasBUTb XMMUYECKOE MbILLIIEHNE, HAaYYMTb TEOPETUYECKOMY NOAXOAY K aHann3y Hay4HbIX npobnem m
KPUTUYECKM BOCNPUHMMATb, Ka3anocb Obl, HE3bIGNemble XMN4eckne Teopun.

OcHoBHbIe 3agaym Kypca:

- cchopmmupoBaTh 00LLETEOPETUIECKNA PYHOAMEHT XMMUYECKOW HayKn B LLENIOM, BKIOYaOLWLMIA
06bsACHEHME NPUPOALI XMMUYECKOW CBA3N N OMMCaHNE XMMUYECKOrO CTPOEHNSI HEOPraHUYECKNX
COEANHEHNN METOAAMUN BaNEHTHbIX CBA3EN U MOMEKYNSAPHbIX opouTanein;

- chopMUpOBaTb y CTYAEHTOB CUCTEMY 3HAHUI 06 OCHOBHbIX NPoBnemMax COBPEMEHHOW XMW,
nokasaTtb, KakKuMM MeTof4amMm 1 cnocobamm NbITaeTca UX peLnTb COBPEMEHHOE Hay4yHOe COObLLECTBO;

- pacKpbiTb POSib COBPEMEHHOMN (PU3NHECKOM XMMUN KaK Hanbornee obLuen YacTu XMMUYECKOM
HayKku; nokasaTb AOCTUXKEHUSA B CUHTE3€e HOBbIX HEOPraHMYeCKMX MaTepuarnoB U BO3HUKaOLLME MPU 3TOM
npobriemsl.

- PacKpbITb POfb XUMUX TBEPLOro TeNa B CUHTE3€E NEPCNEKTMBHLIX MaTepmanos Ans
MUWKPOINEKTPOHUKN, HAHOUHAYCTPUKN, cuctemM 06paboTkM, nepeaayn n xpaHeHus LMgpoBomn
NH(OPMaLIMK, CO3AaHUA «3eNeHbIX» U aHeprocoeperaroLLnx TEXHONOMMIN, a Takke AN peLleHns
npobnem 3KONOrm4eckoro MOHUTOPUHra aTMOCEPHOro BO3ayXa;

- pacKpbITb POSib @HANUTUYECKOMN XMMUW B CO3L0aHUN HOBbIX KOMMMEKCHbIX METOA0B
BbICOKOTOYHOIO KONIMYECTBEHHOrO aHannsa coctaBa BeLLecTB U MaTepuarnoB B
YyNbTPaMUKPOKONNYECTBAX C LIENbIO MPUMEHEHNS NX B COBPEMEHHOM MaTepuanoBegeHnmn, IKONormm n
NHOYCTPUN HAHOCUCTEM;

- PACKpbITb OCHOBHbIE HanpaBneHUs pa3BUTUS COBPEMEHHOWN OpPraHN4YeCcKon XMMUK, AaTb aHanms
ee JOCTUXKEHWNA B CUHTE3€e HOBbIX BELEeCTB, 0003Ha4YMTb rNaBHble TeHAEeHUNAMN B 06r1actu cuMHTesa
OpraHMYecKnx CoeguHeH ¢ NCNONb30BaHNEM PasfNYHbIX aKTMBALMOHHBLIX METOO0B, B TOM YucChe,
MMWKPOBOJSTHOBOW aKTUBALMM;

- cchopmmupoBaTtb CUCTEMY 3HAHWIN B 0ONacTy CMHTE3a, CBOMCTB Y MPUMEHEHNS NONTMMEPORB Ha
OCHOBE COBPEMEHHbIX HAayYHbIX JOCTVXXEHWUI, packpbiTb 0COGEHHOCTU pacTBOpOB KonnomaHbix MAB kak
yNbTPaMUKPOreTePOreHHbIX CUCTEM, OTNNYatoLWmMxcs da3oBbIM pa3fgeneHneMm Ha MUKPOYPOBHE C
o6pa3oBaHMeEM yNnopsA0YEHHbIX YacTUL, HAHOpPa3MepHoW ncesaodassl,

- chopMUpoBaTb cUCTEMY PyHOAMEHTANbHbIX 3HAHWUI MO XMMUX paguKanbHbIX NPOLLECCOB U
CBeZeHNn 0 HOBLIX MeToAax yrnpasneHnsa npoueccamm NnonuMepusaumnin. - packpbitue ocobeHHoCTeN
Nony4YeHns N CBOMCTB HAHOYaCTUL, MOIMMEPOB U NONNMEP-METanINYeCcKnx KOMNO3nTOB.

10. MecTto yuyebHOM aucumnnuHebl B cTpyktype OOI:

Ob6s3aTtenbHas 4yacTb.

OucumnnuHa «AkTyanbHble 3aJadn COBPEMEHHOM XUMWUW» SABMSIeTCH npeflecTBYOWen no
OTHOLLEHMIO K cregyowumM y4ebHbIM ANCUMNIIMHAM:

1. XumMuns HOBbIX (PYHKLUMOHArbHbIX MaTepuaros

2. PU3NKOXMMUS HAHOPA3MEPHbIX CUCTEM

3. TexHonorusa nonuMepoB MeanKo-6MoNornyeckoro HasHa4YeHus;

4. KoMno3nTHble NONUMEpPHbIE MaTepuarbl: CUHTE3, CBOUCTBA, MPUMEHEHWE;

5. TeopeTuyeckue acnekTbl CO34aHNS HOBbIX OPraHNYeCcKuX MaTepuanos

6. CynpamonekynspHas Xumus



7. Xumunsa BMonormnyeckm akTUBHbIX COeaUHEHWNI

11. MnaHnpyemMble pe3ynbTaTbl OOy4YeHUs MO AUCUUNNUHE/MOAYNIO (3HAHUSA, YMEeHMUs,

HaBbIKW),

COOTHEeCeHHbIle C

nnaHuWpyemMmbiMmu

pe3ynbTatamMun ocBO€eHusA

obGpa3oBaTesibHOWN NporpamMmbl (KOMNEeTEHUMAMU) U NUHAUKATOPaMU UX AOCTUXKEHUA:

Koa HasBaHue Koa( WuaukaTtop(bl) MnaHupyemble pesynbTaTbl 00y4YeHus
KOMMeTeHLmMm bl)
OrK-1 Crocoben OlK- | Cucremaruszupyer u | 3HaTb:
aHanuzupoBath M | 1.1 | QHAIM3HUPYET  PE3YJILTATHI | - MECTO U POJIb XUMHH B €CTECTBEHHBIX
HUHTEPIPETHPO- XMMHUYECKHUX HayKax,
BaTh pE3yJIbTATEI SK%HepHMeHVTOB’ OCHOBHBIE MIEPCHIEKTUBBI u IpOOIIEMEI,
HaOMIOZGHUH, a  TakKe
XUMHHCCKUX A ’ OTIpEIETSIONINE KOHKPETHYIO 00JacTh JeATebHOCTH;
JKCIIEpUMEHTOB, PpEe3yJIbTaThl pacyeToB o o
. - OCHOBHBIC MPOOJEMBI COBPEMEHHOH (U3NIECKOI
HAGMoNeHHiT 1 CBOMCTB BEILIECTB U
N XMMHH, OCOOCHHOCTH TIOCTPOCHHSI Kypca IO
A3MEPEHUN MaTe€pruajIoB

(GU3NYCCKON XUMUK B YHUBEPCUTETAX U TEXHUYCCKUX
By3ax Poccum u 3a pybexom;

- OTpaHUYEHUs]  KBAHTOBO-MEXaHMYECKUX
MpeACTaBICHUHN O MPUPOJIE XUMUYECKON CBSI3U;
YMeTb: - NpUMEHATh Pa3THYHbIe KHHETHUCCKHE
MOAXO/bI K YCTAHOBJICHUIO MEXaHU3MOB XUMUYECKOU
peakuuu;

- HCIIOJIb30BaTh KBa3UXUMHUYECKUN TOAXO U
cumBonuky Kperepa — Bunka 1j1st onucaHusi aTOMHOTO
U 3JIEKTPOHHO-ABIPOYHOT O

pa3ynopsiioYeHMs B HECOBEPILIEHHBIX KpUCTaJlIaX;
BnapeTtsb:

- HCI0JIb30BaHUS KBa3UXUMHUUECKOT0 OJIX01a
JUIsL OTMCaHUs aTOMHOTO U AJIEKTPOHHO-ABIPOYHOIO
pa3ynopsi0ueHUs B HECOBEPILIEHHBIX KPUCTAJIaX.




OnK-1

CrnocobeH
aHAU3UPOBATh U
UHTEPIIPETHPO-
BaTh PE3yNBTATHI
XUMHUYECKHUX
JKCIICPUMCHTOB,
HaOIIONEHUI 1
HU3MepeHuil

OrK-
1.2

Ucnonsiyer
COBPEMEHHOE
obopynoBanue,

porpaMMHOE oOecTieueHre
n npogeccHoHaIbHbIE 0a3bl
JIAHHBIX JJISL PeLIeHHs 3a/1a4
B U30paHHOi1 0OMacTn

XUMHUU UITN CMEKHBIX HaAYK

3HaTb: - OKCIIEPUMEHTAJIBHBIE u
KBaHTOBOMEXAHWYECKHE  METOABI  HCCIICAOBAHUS
BIIMSTHUS TIPUPOABI XUMHUYECKOH CBSI3H HAa CTPYKTYpPY U
(PM3UKO-XMMHUYECKHE CBOICTBA TBEPABIX TEI;
- aKTyalbHbIE  3agadd  oOmed  Teopuu
XMMHYECKHX  TPOIECCOB,  OCHOBHBIE  METOJBI
ONTHMU3AIIMM XUMHKO-TEXHOJOTUYECKHX IPOLECCOB
MOJTyYeHHMs BELIECTB C 33laHHBIMU CBOMCTBAMU;
- aKTyaJIbHbIE HarpaBJIeHUs pasBUTH
COBPEMEHHOM aHAaTUTUYECKON XUMUU;
- COBPEMCHHBIE  OOJACTH
MIPUMEHECHHUS MeToza
KaIMWLIIPHOTO 3JIEKTpodopesa;
- OCHOBHBIE HAaIlpaBJICHUsI PA3BUTHS METOJIOB
MarHuTHOTO pe3oHaHca, CIMH-CITTHOBOTO
B3aUMOJEHCTBUS, ABYMEpHOU crnekTpockonuu SIMP,
MarHMTOPE30HaHCHOM ToMOrpadum;
- HaIpaBJICHUsA pas3BuUTHA Mmacc-
CHEKTPOMETPHUUECKOTO METO/1a aHAIN3a;
- ¢dusmueckne TIPUHIIATIBI
INEKTPOTEPMHUYECKOTO
METO0/1a aTOMHO-a0COPOLIMOHHOTO aHAIN3a;
- (PU3UKO-XMMUYECKHE TIPUHIUIIE]
XpOMAaTOMAacCCIIEKTPOMETPHH,  TaHIEMHOH  Macc-
CIEKTPOMETPUH;
- obJlacTH  TIPUMEHEHHS W  METOJOJIOTHIO
KalWUIIPHOR 3IeKTpoope3—Macc-CleKTPOMETPUH; -
HAaIpaBJICHUs Pa3BUTHS NpoeKTa «I eHOM YenoBeKay;
- TIPUEMbI CEKBEHUPOBAHMSA M aMILTH(UKAINN
JHK; - ¢usuko-XxuMHU4ecKre MPUHIUIEI JBYMEPHOTO
rejpasiekTpodopesa B mpolecce  HISHTUPHUKALUH
OEJIKOB;
- OCHOBHBIC HalpaBJICHUA 9BOJIIOIITMH
COBPEMEHHOH OpraHW4ecKOW XHMHsS KaK OJHa W3
Hanbonee IMHAMUYHO DPa3BHUBAIONIMXCS OTpaciei
XUMMUU;
YMeTb: - MporHo3upoBaTh MarHUTHEIC U ONTHYECKUE
CBOHCTBA KOMIUIEKCHBIX COCIMHEHHH C TIO3UIIHU
METOAa BAaJICHTHBIX CBﬂ3eI71, TCOPUHN KPUCTATITTMIECKOI'O
TIOJIS JIMTAHJIOB ¥ METO/1a MOJICKYJISIPHBIX OpOHTaleH;




- NIPOTHO3HUPOBATh XapakTep (ba3oBbIX
JHarpaMM MHOTO- KOMIIOHCHTHBIX CHCTEM Ha OCHOBE
(H3NKOXUMHUYECKHX CBOICTB HCXOIHBIX
KOMIIOHEHTOB; - MOJEIHPOBATh XapaKTep IHarpamm
«COCTaB — CBOWMCTBO» Ha OCHOBE (Pa30BBHIX JHATPaMM
OMHApHBIX

CHCTEM;

- MIPUMEHATh KBAaHTOBO-XMMUYECKHE METOIbI

JUIA OITMCAaHUA XUMHUYCCKOT'O n
KPUCTAJTUIOXUMHUYIECKOTO CTPOCHU S BEIIECCTB,
- HCIIOJIB30BATh OCHOBHBEIC MCTObI

ONTUMU3AIMU XUMHKO-TEXHOJIOTHYECKUX IPOLIECCOB
MOTyYeHHS

BEIIECTB C 33JaHHBIMH CBOMCTBaMH;

- MIPUMEHATh  XPOMAaTOrpaguYecKuii  MeTox
pa3zesieHNs CTEPEON30MEPOB M CBEPXCIIUTHIX
MOJIMMEPOB,

- OTIPEAETATh 00BEKTHI " ITOPUTM
MIPOBEICHUS aHATN3a METOJJOM MacC-CIIEKTPOMETPHH;
- MIPOTHO3UPOBATH MIEPCIIEKTUBHBIE
HaInpaBJIeHUs OPTaHUYECKOTO CHHTE3a;

- OCHOBHBIE TEOpeTHYECKHE U
SKCTIEPUMEHTAIbHbIE  NPUHOUIBI  OPraHUYECKOMN
3eneHoi» xumuu; BnapeTtb: - npumeHeHus
KPHUCTAJUIOXUMHUYECKUX METOJOB JUIS ONpPECeICHUS
xupaipHocTH YHT; - noctpoenus ¢azoBpix T —x u P
— T — x nuarpaMM OWMHApHBIX M TPEXKOMIIOHEHTHBIX
CHUCTEM;

- NIPUMEHEHHSI  TpeyroJibHUKOB ['mbbca —
Po3eboma 1y1st onmcanust ha3oBBIX paBHOBECHIT B
TPEXKOMITIOHEHTHBIX CHCTEMAX;

- MOJICJIMPOBAHUSL ~ CTPOEHUSI U (PU3MKO-
XMMHUYECKHX CBOWHCTB MHOTOATOMHBIX MOJIEKYJ Ha
OCHOBE KBAaHTOBO-XHMHYECKHX pPacdyeToB B paMKax
metonoB BC u MO;

- MO/JIETTMPOBAHHMS OCHOBHBIX METO/I0B
ONTUMH3AINN XUMHUKO-TEXHOJIOTHIECKHUX MIPOIIECCOB B
LEJIAX MOJYYEeHHUS BELIECTB C 3aJaHHBIMH CBOHCTBAMH;
- TIpueMamMu MH()OPMAMOHHON  OIEHKH
9KCIIPECCHOCTH,  pa3pellaroliell  CIOCOOHOCTH U
BOCTIPOM3BOJAMMOCTH  pE3yJIbTaTOB  XHUMHYECKOTO
aHaJn3a.




OnK-1

CnocoOHOCTh
MPUMEHSTh
pacueTHo-

TEOpETHICCKHE

METOJBI IS

N3yYCHHS
CBOWCTB BEIIISCTB
1 TIPOIIECCOB C UX

y4acTHeM ¢
HCIIO0JIb30BaHUEM
COBPEMEHHOM
BBIYHCIINTEIHLHOM
TEXHUKH

OrK-
1.3

Ucnonb3yer coBpeMeHHBIE
pacYeTHO-TEOPETHIECKHE
METOJBI XUMHAA TUTSt
penieHus
npodheCCHOHATBHBIX 3a1a4.

3HaThb: - MIEPCIEKTHBHBIC HAIPaBICHUSI
OpPTaHUYECKOTO CHHTE3a OMOJIOTHIECKH aKTHBHBIX
COCJTMHCHUI U JICKaPCTBEHHBIX MPEMapaToB;

- OCHOBHBIC TIPHUHITUIBI «3€JCHOW» XUMHH W
OCHOBBI B3aUMOJICHCTBUS MUKPOBOJIHOBOTO H3JTyUCHHS
C BEIIECTBOM;

- KJIAaCCHU(DMKAIUI0 OCHOBHBIX  HalpaBIICHHMA

Pa3BUTHS COBPEMEHHOW XHUMHH IIOJMMEPOB u
BBICOKOMOJIEKYISIpHBIX ~ coeamHeHmid  (BMC); -
OCHOBHBIC 3aJa4d CHHTE3a

OUOJIOTMYECKH COBMECTUMBIX MOJMMEPOB;
- HarpaBJICHUS MIPUMEHEHHS peakumii

pafuKalIbHOM U HOHHOM MOJIMMEpU3aliig;

- o0ylacTH NPUMEHEHHS HAHOKOMIIO3UTOB Ha
OCHOBE ITOJTUMEPOB;

- peakun B OpPTaHU30BaHHBIX
YIBTPaMUKPOT€TEPOTreHHBIX Cpeax.

YMeTb: - paccunmTbiBaTh KOI(QQHIMEHT NOTEph H
KO3(Q(QUIUEHT pacCeUBaHUS NPU MHKPOBOJIHOBOM
AKTHBAIIMH OPTaHUYECKOTO CHHTE3a;

- 000CHOBaHHO BBHIOWMPATh THIIBI PEAKTOPOB M
PEKMMBI MHKPOBOJIHOBOTO H3JIyYCHHS U PEIICHUS
MPaKTHYECKNX 337134

- OLICHMBATh  PEAaKUHOHHYI  CIIOCOOHOCTH
MOHOMEPOB B Ipoliecce CUHTe3a noiaumepos 1 BMC;

- KIacCU(QUIMPOBATh  HAHOKOMIIO3UTHI  HA

OCHOBE II0JIUMEPOB;

- OMpeneiATh TOUKy u auHuio Kpadra;

- ONpEeAeNsiTh MEXaHU3M U TEPMOJIUHAMUKY]|

mpoIiecca COMOOMITN3AII;

- yCTaHaBJIUBATh B3aUMOCBSI3b MEXIY|

CTPYKTYypoH H CBOWMCTBAaMU  HAHOKOMIIO3UTHBIX

noaumepos. BnapeTs:

- HaBbIKAMU aHaJM3a BELIECTB C MOMOILIBIO

ra30BOH U )KUAKOCTHOH Xpomartorpaduu;

- METOJJaMH MOHHU3AIMK 00pasla, pa3ieicHus u

perucrpainuy HOHOB;

- METO/IaMU Kaue€CTBEHHOI'0 M KOJIMYECTBEHHOI'O

aHanM3a BEULIECTB, aHaJIM3a 0enKoB u

MHUKpPOOPI'aHU3MOB;

- HaBbIKAMHU TPOBEJICHUS aHajdu3a METOJAO0M

JIByMep-

HOTO renb-3J1eKTpodopesa B poruecce

HUACHTU(PHUKAIINN OEIKOB;

- HABBIKAMH BBIOOpA JTAOOPATOPHOM TOCYIBI H

pacTBopuTeNeil B OpPraHMYECKUX  peakuusx ¢

MUKPOBOJTHOBBIM U3JYYEHUEM;

- HaBbIKaMU CYIIKH, ETHIpaTallid B YCIOBHSX

MHKPOBOJIHOBOTO U3IIyYEHUS;

- HaBBIKAMH TIPUMEHEHHSI
MHKPOBOJIHOBOTO

M3IIy4yeHUs1 B aKTHUBAllMM OPTaHMYECKUX PpEeaKUui; -

OCHOBHBIE  CIOCOOAMH  TIOJyYEHHUS  IMMOJIMMEPHBIX

HaHOKOMITO3UTOB.




OnK-2

CnocobeH
aHAITM3UPOBATh,
HHTEPIPETHPOBAT
b 1 0000111aTh
pe3ynbTaThl
IKCIEPUMEHTAIBH
BIX U PACYETHO-
TEOPETHYCCKHUX
pabot B
n30paHHOI
00J1aCTH XUMUH
WM CMEXHBIX
HayK

OrK-
2.1

[IpoBoaut KPUTHYECKUH]
aHallu3 Pe3yJIbTaToOB
COOCTBEHHBIX
9KCICPUMEHTATBHBIX u

PacUeTHO-TEOPETHISCKHX
pabor, KOPPEKTHO
UHTEPIPETHPYET UX

3HaTtb:
- MeToAbl TePMOANHAMUKN HEPABHOBECHbIX
NMPOLIECCOB ANS ONMCaHMs NPOLLECCOB
camoopraHm3auumn B OTKPbITbIX CUCTEMAX;
0C0BEeHHOCTM NepeHoca 3Heprm 1 BellecTea B
COMPSPKEHHbIX cuUcTeMax, cuctemax c
NONOXUTENBHOMN, oTpuuaTensHomn
06paTHOW CBA3LI0 U «HECBSA3AHHbLIX»
cuctemax;
- OTNMYNTENbHbIE NMPU3HAKM PaBHOBECHLIX,
HepaBHOBECHbIX 1 CTaLMOHaPHbIX NPOLIECCOB;
- KPUTEPUN HAHOPA3MEPHBLIX CUCTEM W
0COBEHHOCTM TEPMOAMHAMUKM U KUHETUKMN
HaHOpPa3MepHbIX CUCTEM;
- npumepbl NPOSIBIEeHUs!
achdbekTa n 3akoHa 'Mb6oca - ToMCoHa;
- OCHOBHbI€ cnocoobI
NpYMeHeHus hbyHOAMEHTanNbHbIX
MOMoXeHU N MeTOOONOMMN XMMUN TBEPAOIo Tena
B  HampaBNEHHOM CUHTE3e TBepOOoTENbHbIX
dYHKUMOHANbHbLIX MaTepuaros; - OCHOBHbI€E
3a[layn COBPEMEHHON XUMUW  TBEPAOrQ

pa3MepHOro

Tena;

- OTNUYUTENbHbIE hU3MKO-XMMUYECKUNE
CBOWCTBa MNOMYNPOBOOHUKOB Kak MOAENbHbIX
00OBbEeKTOB M3y4YeHMss B paMKkax XUMWUM TBEPOOro
Tena; - Hanbonee NepcrneKkTUBHbIE LLIMPOKO3OHHbIE

Tyronnaskne  nonynposogHukn  AllIBV  ans
COBPEMEHHOW  BbICOKOYACTOTHOM  MWKPO- U
ONTO3NEKTPOHUKN;

- nepcneKkTuBHbIE NonynpoBOAHUKOBbIE
maTepuansl  Af  COBPEMEHHOW  COJTHEYHOW
SHEepreTuKy;

- byHOaMeHTanbHble HayYHble MNPUHLUMMbLI
MCMONb30BaHWSA LUMPOKO3OHHBIX METaNIoKCUAHbIX
NonynpoBOOHMKOB ans AeTeKTMpoBaHuWs
TOKCUYHBIX 1 B3PbIBOOMACHbIX

rasos B aTMocd)epHOM BO3fyxe;

- npuHUMNManbHoe YCTPOWCTBO ra3oBbiX
CEHCOopOoB Ha ocHoBe okcuaa onosa (V) kak




OCHOBHOTO Martepwvan Ans co3gaHus ra3oBbIxX
CEHCOpOB;
- nepcneKkTuBHbIE LLIMPOKO30OHHbIE
MeTannoKkcuaHble NonynpoBOAHMKN ans
MOHUTOpPWHra 3arps3HeHns atMocgepHOro
BO34yXa TOKCUYHbIMU ra3amu;
- Knaccudukaumio M NepcrnekTUBHbIE
HanpasneHns yHaaMeHTanbHbIX NCCreaoBaHN
U MNPaKTUY4EeCKOro MPUMEHEHUS  YINEepOaHbIX
HaHoMmaTtepuanoB (dynnepensl, YHT, rpacder);
- COBpPEMEHHbIE MogernbHbIe
npeacTaBneHns U MeToabl KBAHTOBOW MEXaHMWKu,
OonucbiBaloLMe CTPOEHWE U peaKkLMOHHYIO
CnocobHOCTb
XVMUYECKNX COEOUHEHWN;
- akTyanbHble  MeTOAbl  U3y4YeHus U1
MOLENUPOBaHNS  KpUTEPUEB, ONpeaensatoLLmX
HanpaBfEeHHOCTb XMMNYECKNX MPOLIECCOB;
- COBPEMEHHbIE KBAHTOBO-MEXaHU4YeCKme
MeToAbl KOMMYECTBEHHOro OnucaHus npupoapl
XUMUYECKON CBA3MN KaK OCHOBa MOOENMPOBaHMUSA
HOBbIX KOMMMEKCHbIX COEOUHEHUA BeLLeCcTB C
3afaHHbIMU  (PYHKLMOHANbHBIMKM CBONCTBaMU;
reHeauc T —x - u P — T — x - pa3oBbIX Anarpamm
OBYXKOMMOHEHTHbIX cuCTeM Ha

OCHOBe npaBuna a3 [nbbca
Kak
dyHOaMeHTanbHom OCHOBbI douramko-
XMUMWYECKOTO aHanu3a;
- COBpPEMEHHbIE npegcTaBneHus o}

XUMUYECKUX COEAMHEHUAX C MOCTOAHHLIM W
NepemMeHHbIM  KONMMYECTBEHHbIM  COCTaBOM:
AanbToHnAabl 1 6epTonnuabl;

YMeTb: - MpMMeHATb pasnuyHble KUHeTudeckue
NOAXOAb! K YCTAaHOBIIEHUIO MEXaHN3MOB
XUMUYECKON peakLnu;

- ncnonb3oBaTb KBA3MXMMUYECKUI Noaxon
n cumsonuky Kperepa — BuHka ana onucaHus

aTOMHOro n 3MNEKTPOHHO-AbIPOYHOIO
pasynopsaoyeHust B HEeCOBEepLLEHHbIX
Kpuctannax;

- ncrnonb3oBaTb dyHaameHTanbHble

NMPUHLMNbI NIerMpoBaHns MosnyrnpoBOAHUKOB Ans
nony4yeHus mMaTepuarnos c 3afaHHbIMU
3NEKTPUYECKUMU U

ONTUYECKMMMN CBOMCTBAMU;

- NpOorHo3npoBaTb npuMeHeHue
mMaTepuanos Ana  cos3gaHus  dPEKTUBHBIX
hoToanekTpuyeckmx npeobpasoBarenen;

- NpOorHo3npoBaTb ncnonb3oBaHue
OKCMOOB MeTanmnoB Ans ra3oBblX CEHCOPOB,
OEeTEKTUPYIOLLMX NPUCYTCTBME TOKCUYHbLIX ra3oB B
aTtmocdepHoM Bo3ayxe; BnapeTb:

- NpUMeHeHus Kputepues BbliGOpa
NonynpoBOAHUKOBbLIX COeQUHEHU ANS CO30aHUs
doToanekTpuyeckmx  npeobpasoBartenen ¢
MakcumarnbHon adpdpekTusHocTbio 1 KIMM;




- NPOrHo3mpoBaHMA NpUMeHeHnAa MeTonoB

CUHTe3a n aKkTMBaLum NOBEPXHOCTU
HaHopa3MepHbIX OKCUAOB METassIoB ANs ra3oBbIX
CEHCOopOB, obecrneymBatolLMX  NOBbILEHNE
YYBCTBUTENMBHOCTM U CENEKTMBHOCTU  Mpu
AeTeKTUpoBaHUU TOKCUYHBIX rasos B
aTMochepHOM BO3AYXE;

- mMeTodamu abcTpaKkTHOro

NPOCTPaHCTBEHHOTO




MbIlLNTEHNA Npu aHanumse CBOWCTB CMMMeETpUmn
KpuUctannnyecknx CTpPYKTyp (.'byHKLI,MOHaJ'lebIX
nonynpoBOAHNKOBbIX Matepumarnos

OrllK-2

Cnocoben
aHAJIN3UPOBATh,

HUHTEPIIPETHPOBAT

b 1 0000111aTH
pe3ynbTaThl

OKCIICPUMCHTAJIbH

BbIX U PAaCYCTHO-

Or1K-
2.2

DopMyIUpyeT 3aKII0YeHUs
W BBIBOZBI 10 pE3yJbTaTam
aHaImn3a JIUTEpaTypPHBIX
JAHHBIX, COOCTBEHHBIX
9KCTIEPUMEHTAIIbHBIX U

PacUETHO-TCOPETHYCCKIX
padoT B u30paHHOU 00MacTu

3HaTb: npaBuna npeacTaBrneHus  HaydHOW

cTaTtenHon (nateHTHOW) MHdopMaLUUn B CXaToM

Buage (abstract, graphical abstract, BbiBOAbI).

YMmeTb: nucatb YEepHOBble BapuaHTbl HayYHbIX

nyonvkaumin.

BnapeThb: npvemamu
Hay4YHbIX AaHHbIX

0obpaboTkn

TEOPETHIECKUX XMMHU WU
pabot B CMEXHBIX HayK
n30paHHOI

001acTi XUMHHU
HJIA CMEXKHBIX
HayK

12. O6bem gUCUMNNIMHLI B 3a4€THbIX eguHMUax/yac — 216/ 6.

Popma NPOMEXyTOYHON aTTecTaummn: 3a4eT C OLLEHKOM 13.
Buabl yue6HoM paboThl:

TpygoemkocTb
Bug y4ebHow paboTbl Mo cemecTpam
Bcero 1 >
AyaNTOPHbIE 3aHATUS 108 54 54
B TOM 4ucne: nekuuun 108 54 54
npakTuyeckue
nabopartopHble
CamocTosiTencHas paboTta 108 54 54
B Tom uncne: kypcoBasi paboTta - - -
dopma npomexXyTouHOM aTTecTauum 3a4yeT C 3a4yeT C
(sayem — 0 vac.) OLIeHKOM OLLeHKOM
WToro: 216 108 108

13.1 CopepxaHue pas3genoB AUCLUNIINHDbI:

Ne HanmeHoBaHue pasgena

CopepxxaHue pasgena QUCUUNUHBI
n/n ONCUUNNUHBI Aep pa3sn Anct

1. Nekuun

1 [IpeameT m 3amaum JeKnoHHOTO Kypca. HobemeBckue mpemun B XXI
BEKC Kak OJMH M3 KpPUTEPUEB AaKTYaIbHOCTH (YHIaMEHTAIbHBIX
HCCIENOBaHUNH B 00JIaCTH XHMHUH. AHQJIHN3 METOMOJOrMYECKUX
MTOX0/I0B, KOTOPBIMH OIEPUPYET COBPEMEHHAS XUMUS MPU PEIICHUHN
aKTyaJdbHBIX (yHIAMEHTATLHBIX W NMPHUKIAIHEIX 3a1ad. Poias xumum B
pelieHny TI00ANBHBIX TPOOJIEM 3allUThl 3KOJOTHH, CO3JaHHS
«3EJICHBIX» TEXHOJIOTHH, BO30OHOBISEMBIX WCTOYHUKOB JHEPIHH,
MaTepHAIOB JUISI MUKPOIJIEKTPOHUKH B POOOTOTEXHUKH.

Beegoenne. LUenb, 3agaun un
CTPYKTYypa y4ebHoro kypca
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Ponb n mecTto dhmamyeckom

XUMUWN CPeaN XUMMUYECKMX

Hayk. OCHOBHble pa3genbl
dbm3n4ecKon XumMmn.

OnpenesicHue TpeMeTa U COJICPXKaHUSA Kypca (U3MYECKOW XUMHH.
Mertomosnorust Kypca. OcoO0eHHOCTH Kypca M0 (U3NIECKOH XUMHUHU B
VHHBEPCHUTETaX M TEXHHUYECKHMX By3ax Poccum u 3a pyOekoMm.
[MpuHMmuaneHble  pa3fenbl  Kypca: TEpPMOJIUHAMHUKA, OCHOBBI
CTaTHCTUYECCKON (DM3MKH. KBAHTOBAsI MEXaHHKA, PACTBOPHI, X

CBOIICTBa, XUMHUYeCKHe U (ha30BbIe PABHOBECHS, IOBEPXHOCTHBIS
SIBIICHUSI, DJIEKTPOXUMHUSI.

TepMOD,VIHaMVIKa PaBHOBECHbIX
M HEPaBHOBECHbIX NpoLeccoB

ba3oBeie mocTynaTel paBHOBECHOH TepMoauHaMuKd. CoOBpeMEHHBIC
MPENCTABICHUS O TMapaMeTpax COCTOSHHS (U3UKO-XUMUYECKHUX
cucteM. B3anMocCBs3b apaMeTpoB COCTOSIHUS U (haKTopa BpeMEHHU.
PaBHOBecHBIE, HEPAaBHOBECHBIE U CTAIIMOHAPHBIE TPOIIECCHI.

CoBpeMeHHble npobnembl
XUMNYECKON KNHETUKN U
KaTanuMTU4eckmx npoLeccoB

OcHOBBI TEPMOANHAMUKH HEPaBHOBECHBIX IIPOLIECCOB.
Camoopranuzanuss B OTKPBITBIX cucTeMax. llepeHoc sHeprun u
BEIIECTBA B CONPSDKEHHBIX cucTeMax. CHUCTEMBI C IOJIOKUTEIBHOH,
OTpHLIATENIEHON 0OPaTHOM CBSI3bI0 M «HECBA3aHHBIC» CHCTEMBI.

Xumnsa HaHopa3MepHbIX
cucTem

Kpurepun HanopasMepHbIx cucteM. OCOOEHHOCTH TEPMOAWHAMUKH U
KUHETHKH HaHOpa3MepHBIX cucTeM. [1posiBienus pasmepHoro ¢ dexra.
3akon [mubOca - Tomcona. HaHOANEKTPOXUMHYECKHE CHUCTEMEL.
OKCcepuMEHTaIIbHbIE METOIBI OIpeleIeHus ¢dpakranbpHON
Pa3MEepHOCTH.

Xumna TBepaoro tena:.
06bEKTBI U MeTo4onornA
nuccrnegoBaHum

XuMHst TBEpIIOTO Tela KaK 4acTh PU3NUECKONH XMMUHU TPUMEHUTEIBHO
K KpUCTAJUIMYECKOMY COCTOAHNIO. (DyHAaMEHTaJBHBIE MOJIOKEHUS
XMMUH TBepaoro Tena. Teopus peanbHOro Kpucramia. Kimaccuduxanms
Ie(EeKTOB  KPUCTAUIMYECKOW  CTPYKTyphl.  TepMoamHamMu4ecKu
PaBHOBECHBIC U HEPABHOBECHBIC IS(DEKTHI.

Toueunsie nedexter. Homenknarypa nedextoB Kperepa - Bunka.

npOCTbIe Bewectea 1
Xnmmnyeckme coegnHeHnsa c
nonynposogHMUKOBbIMUA
CBOWCTBaMU Kak MoaerbHble
00BbEKTbI XMMUN TBEpaoro

Tena

Crenudurka (HU3NKO-XMMHUYECKAX CBOMCTB TOJIYNPOBOJHUKOB II0
CPaBHEHHI0O ¢ MeETaUlaMH W  JUDJICKTpUKAMH. ATOMHOE W
3JEKTPOHHOABIPOYHOE  pa3yloOpsiIOYEHUE B MOJYIPOBOIHUKAX.
OxcuToHbl. COBPEMEHHBIE TEXHOJIOTUU JIETUPOBAHUS ITPOCTHIX BEIIECTB
Y XMUMUYECKUX COCAUHEHUM C MOIYIMPOBOJHUKOBBIMU CBOMCTBAMHU KaK
OIMH W3 OCHOBHBIX METOAOB YIPAaBIEHUS HUX (PYHKIUOHAIHLHBIMU
CBOMCTBaMHU.

MeToabl onTMmn3auymm
dYHKUMOHANbHbLIX CBOUCTB
LUMPOKO3OHHbIX
NonynpoOBOLAHMKOBbIX
coeauHeHun ona
BbICOKOYACTOTHOM MUKPO- U
OMTO3MNEKTPOHUKN, LNPOBBLIX
TEeXHoMnornmn

30HHas CTPYKTypa IOJYNPOBOJHUKOB W ONTHYECKHE CBOMCTBA.
IIpsaMble W HempsiMble MeX30HHBIE mepexoisl. lllnpoko3zoHHbIE
MOJYTIPOBOJHUKH € HPSMBIMH MEX30HHBIMHU Iepexofamu. Hutpuapl
metaioB I1I A rpymmer (13 rpynmen). [lonydenne KpuCTauioB U IJICHOK
HuTpuga ramwus. JlermpoBanne wHutpuza ramnus. [Ipeumyrnectsa
HUTpPUJA TaJUIMSA [0 CPABHEHHUIO C KPEMHHEM M apCEeHUAOM TaJUIMs.
[Mony4yeHue KpHCTALIOB U IJICHOK KapOuma kpemHwus. [lomurunuzm
Kapomga kpemHHS. DU3NKO-XMMHUYECKHE CBOWCTBA  Pa3IMYHBIX
NOJUTUIOB  KapOuma  KpemHus.  llepcnekTuBbl  MpHUMEHEHUS
HIMPOKO30HHBIX TYTOIUIABKUX IOJIYIPOBOJHUKOB B BBICOKOYACTOTHOM
MHUKpPO- ¥ OITOIEKTPOHHUKE.
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CoBpeMeHHble noaxoap! K
onTMMM3aLun CBONCTB
nonynpoBOAHUKOBbIX

MaTepuanoB 45151 COSTHEYHOM
3HepreTukn

Co3nanue BO300HOBIISIEMBIX HCTOYHUKOB dHepriun. OyHIaMeHTaIbHbIE
Hay4YHblE MPUHOHUNB [peoOpa3oBaHUs COJMHEYHOM DSHEpruu B
aNeKTpuiecKyro. BHemHmii u BHyTpeHHHH (oToddpdext. IlpuHunn
nmerictBus PoTodNIeKTpUUecKuX mpeodpazoBarencit (OOII). PII1 na
OCHOBE MOHOKPHCTAJUIOB M TIOJHKPHUCTAIIIOB KPEeMHHUSA. AMOPQHBINH
TUAPOTCHU3UPOBAHHBIA  KpeMHud. Temlypua KaaMmMuss U €ro
(m3UKOXUMHUYECKHEe CBOMCTBA. [lomynmpoBOAHHUKOBBIE COENMHEHUS
AIBIICVI: kpucrammuueckass CTPYKTypa W (DHU3HKO-XUMHYECKHE
cBoiictBa. OddekruBHocTs DOII. [lepcrneKTHBBI  HCIONB30BAHUSL
COJIHEYHBIX OaTapeil B SHepreTHKe.

10 lMepcnekTvBbl NpUMEHeHNss | OyHIaMeHTaIbHBIC — HAYYHBIC  TPHHIIHITBI HCTIONTb30BAHMS
LUINPOKO3OHHBIX MIFMPOKO30HHBIX TIOIYITPOBOIHUKOB /ISl IETEKTUPOBAHMS TOKCUIHBIX U
METannoKCMAaHbIX B3pPBIBOOMNACHBIX I'a30B B aTMocepHoM Bozmyxe. Oxcup onosa (IV) kak
nonynpoBoAHMKOB A OCHOBHOM  MaTepwan A CO3JaHHUS  Ta30BBIX  CEHCOPOB.
SKOII0rM4eCKOro MOHUTOPUHIa | [TpuHIMNUaIbHOE YCTPOUCTBO Ta30BBIX CEHCOPOB. [lepCreKTHBBI
aTMocdepHoro Bosayxa NPUMEHEHUS] METAUIOKCHIHBIX TOIYTPOBOAHUKOB C 3JEKTPOHHBIM U
JBIPOYHBIM THUIIOM MPOBOIMMOCTH B ra3oBoi ceHcopuke. [IpoGiembr
TMOBBINICHUA CCJICKTUBHOCTH U YYBCTBUTCJIBHOCTHU I'a30BBIX CCHCOPOB.
11 Knaccudpukanms gymieperon. CTpoeHHE MOJIEKYI M XUMHUUECKAas CBSI3b
B ¢ymnepeHax. [lomydyenue ¢yminepe-HOB M X (PUINKOXHUMUYECKUE
MepcnekTBHbIE o
HAHOMATEPUANLI HA OCHOBE cBoiicTBa. [lepCreKTHBBI MPAKTUYECKOTO MPUMEHEHHsS (YILICPEHOB.
yrreposa: dynnepeHsi, OpnHOCTEHHBIE W MHOTOCTEHHBIE yrieponHbie HaHOTpyOkm (YHT).
yrIepOaHbIe HaHOTPYBKM, Meroapl nomyuenus YHT. Xumuueckas CBﬂ:s}: u crpoenue YHT.
rpadbeH 3oHHas cTpyKTypa u ¢usuko-xummudeckne cpoiictBa YHT. I'paden.
3oHHas  CcTpykTypa rpadena. IlepCrieKTHBBI  MPaKTHYESCKOTO
npumenenust YHT u rpadena.
12 KBantoBass Mexanmka Kak OJ(QQEKTUBHBIA METOA OIHCAaHUS U
MOJICJIMPOBAHUS XMMHUYECKOM CBSI3U B BellecTBe. MeTobl KBaHTOBOM
OcHoBrble I pobnems o MexaHuku. [IpuOnmkeHHs, HCHONB3yeMble B KBAaHTOBOW XHMHHU
COBpPEMEHHOW KBaHTOBOM ) ’ N ’
[IporHo3upoBaHWe  CTPOEHHsI W  PEAKIMOHHOW  CIIOCOOHOCTH
XMnn XUMHNUYECKHUX COGI[I/IHCHI/IfI CBA3HM Ha OCHOBE HpeI{CTaBJ’IeHHﬁ n METOJ0B
KBaHTOBOM MEXaHUKH.
13 CoBpemMeHHas UHTEPIPETAIHS IMITUPUYECKUX 3aKOHOB
JlaByaspeJlamaca u 3akoH ['ecca: aTUTHBHOCTH TEIUIOBHIX 3(dhexToB
B MHOTOCTAIUMHBIX Tporeccax. Kpurtepuil  HampaBIeHHOCTH
OcHoBHble COBPEMEHHbIE | XUMHYECKOTO MPOoIecca B Pa3IHYHBIX (PH3UKO-XUMHUYECKHX CUCTEMAX.
npobrieMbl TEPMOANHAMMKN Poct sHTponMu — KpUTEpUl HaITpaBIeHHs IIpoliecca B U30JIMPOBAHHBIX
cuctemax. CraTUcTHYecKas WHTepIpeTa-Ius IHTponuu. JIBMKyas
cHjla Tpolecca B 3aKPHITBIX cHCTeMax. Mepa yCTOHYMBOCTH
coenmHenust. CBOOOIHAS U CBSI3aHHAS YHEPTHSL.
14 CoBpeMeHHbIE TPECTABIECHUS 0 XHMHYECKOW CBSI3M B KOMIUIEKCHBIX

CoBpemeHHble npobnemsl
XUMUWN KOMMITEKCHBIX
coeauHeHun

coenuHeHusIX. MMO kak HauOoJiee TePCIEKTUBHBIA METO OIMCAHUS
CTPYKTYPBI u CBOWCTB KOMIUIEKCHBIX COEJIMHEHMUI.
Cuexrpoxumudeckuii psa u [-cBs3piBadme TUTanIoB. MoaennpoBaHue
CBOMCTB KOMIUJIEKCHBIX COCIMHEHHUM MEePEXOJHBIX METAILIOB: OKPACKa,
TEOMETPHUYECKUE HW30MEphl, MarHWTHbIE CBOWCTBA. JIaOMIIEHOCTE H
nHepTHOCTh. CTPYKTyphl KOMIUIEKCOB. BimsHme Ha CBOICTBa
KOMIUIEKCOB 4uciia d-3JIEKTpPOHOB MeTajuia. PaBHOBECHs C ydacTHEM
KOMILJIEKCHBIX HOHOB.

12




15

CoBpemeHHble Npobnembl
PU3NKO — XMMMUYECKOTO
aHanm3a MHOrOKOMMOHEHTHbIX
cucTem

OU3NKO-XUMUYCCKHI aHAIN3 Kak OJWH W3 OCHOBHBIX METO/OB
WCCIIEIOBaHNUS B3aMOJICHCTBUS B TBepoM Tesie. Da3oBbie TuarpaMmsl
JIByX- U MHOTOKOMIIOHEHTHBIX CHUCTEM Kak ()yHIaMEHTaJbHas OCHOBa
HaANpPaBJICHHOTO CHHTE3a MaTepPHAJIOB C 3aJaHHBIMH CBOWCTBaMU. T-X U
P-T-x nmuarpamMmbl MHOTOKOMIIOHEHTHBIX cHcTeM. Hectexumomerpus
XUMHYECKUX coeuHeHnH. OO01acTh TOMOTEHHBIX MPOMEXKYTOYHBIX
¢a3. Teepawsie pacTBOpPHI BOJM3M HOHBAPHWAHTHBIX TOYEK (ha30BBIX
muarpamMMm. COBpEMEHHBIC MPEJCTABICHUS O JalbTOHHIAX WU
OeproynIax.

Juarpammel cocTaB - cBoiicTBa. [IpeBpaiiieHust B TBEpAOM COCTOSIHHU.

16

OcHoBHbIe COBpeMEHHbIe
3agayn y4yeHunsa o XUMNYECKON
CBA3N B TBEpPAbIX Telax

Pa3Butne npencraBneHuil 0 XMUMUYECKOHN CBSI3U B TBEPABIX TENAX.
KBaHTOBO-MeXaHHWYECKHE pacdeThl 30HHOW CTPYKTYphl TBEPHABIX TEJI.
Ilopsimok cBsi3M, MarHUTHBIE M ONTHUYeCKUe cBoicTBa. KoBaneHTHO -
MOHHO - MeTaJuIn4YecKasl IPUpOo/ia XUMUIECKOH CBSI3U B TBEPJBIX Teax,
COOTHOIICHHE BKJIAAOB W WX BIMAHHE Ha CTIPYKTypy H
(U3NKOXMMHUYECKHE CBOICTBA TBEPIBIX TEI.

17

AKTyanbHble 3agaym obuwen
TEOPUM XMMUYECKUX MPOLIECCOB

[Tpomeccyl MaccomepeHoca B CHCTEMax C y4acTHEM TBEpIOW ¢asbl.
HayuyHble OCHOBBI (DPHM3MKO-XMMHUYECKHX IpoleccoB OnruMusaius
XUMUKO-TEXHOJIOTUYECKUX  MPOLUECCOB  TOJYYEHHS  BELIECTB C
3aJaHHBIMUA CBOMCTBAMHU HA OCHOBE MOCJIEIHUX HAYYHBIX JOCTHKEHUI.

18

Teopust nHpopmauum B

WNudopmanmonHass  OlEHKAa  JKCIOPECCHOCTH,  pa3peliaro-miei

aHanUTMYeCKon XMMmm

CIIOCOOHOCTH ¥ BOCHPOU3BOJMMOCTH PE3yJbTATOB XHMHYECKOTO
aHanu3a, BbIOOpP HamOoyiee MH(OPMATUBHOTO METOJa XUMHUYECKOI'O
aHaJM3a.

19

HoBble meToabl
XpomaTorpadnyeckoro
aHanuaa

Teopust onTHMHU3alMKM B Ta30BOM W JKUAKOCTHOHW Xpomarorpaduwu,
XpoMaTorpauueckuii ~ METOA  pa3zAesCHUs CTEPEOU30MEPOB,
NpUMEHEHHE B XpoMaTorpadun cBepXCIIUTHIX TIOIUMEPOB, TTapaMeTpPhI
yAEpKUBAHUS B ra30BOM U )KUAKOCTHON XpoMaTorpaduH.

MeTon KanWUIIPHOTO 3JIeKTpodopesa, 00JacTi NPUMEHEHHS.

20

COBpeMeHHbIe CneKkTparlibHble
MeTodbl aHarnn3a

MarHuTHbeld pe30oHaHC B XuMuu u MeaunuHe. CHUH-COMHOBOM
B3aUMOJICHUCTBUE, JIByMEpHast CHEKTPOCKOIHS SAMP,
MarHuTOpe30HaHCHas ToMorpadus. Macc-CrieKTpoMeTpHIECKUH METOT
aHajgm3a, METOJBl MOHHM3AIMu o0pasia, pasfeleHhe W PEerhucTpaIus
WOHOB, KaUYE€CTBEHHBIH W KOJWYECTBEHHBIN aHaIU3 BEIECTB, aHAIU3
0CJIKOB M MHUKPOOPIaHU3MOB. DJICKTPOTEPMUYECCKHI METOJ aTOMHO-
a0COpOIIMOHHOTO aHAJI13a.

21

ﬂepcneKTMBa pa3BuUTUA
ANEeKTPOXNMNYECKNX METOO0B

aHanmsa

DNEeKTPOXUMHUYECKUE CEHCOpbl W OmoceHcopbl. MeMOpaH-HbIe
MOTEHIIMOMETPUYECKAE CEHCOPBI, aMIIEPOMETPU-YECKHE CEHCOPHI,
KOHJIyKTOMETPHYECKHE CEHCOPhl Ha OCHOBE MOJYIPOBOJHHUKOB U3
OKCH/IOB METalJIOB, IhE303JIEKTPUYECKHE Ta30Bble CEHCOPHI U
OHOCEHCOPBHI.

22

MbpugHble MeToabl aHanmaa

Xpomaromacc-CIEKTPOMETPHsI, TaHIEMHAas  MacC-CIIEKTPOMETPHSL.
Kanumspuelii anexktpodopes—macce-ciekrpomerpust. [Ipoekt «I'eHomM
yenoBeka». CexkBenupoBanue u ammmpukanus JHK. [ABymepHsbiid
renp-35exkTpdopes. Unentndukanus 6eaKoB.

23

AKTyaJ'IbeIe HanpasneHnda
pas3BnTuA opraqueCKoﬁ XM

Opranudveckas XuUMHs Kak oJHa U3 Haubollee JHHAMUYHO
Pa3BUBAIOLIUXCS OTpaciedl coBpeMeHHOM xumuu. llepcrnekTuBHBIE
HaIpaBJIeHUs] OPraHUYECKOTO CHHTE3a. «3eJeHas» XUMHUS KaK HOBas
napajurmMa  OpraHu4ecKou OcHOBHBIE  HAy4YHBIE U
3KCIEPUMEHTAIIbHbIC IPUHIIMIIBI «3€JIEHO» XUMHUU.

XUMHUH.
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24 OcHoBHble npeacTaBneHns o0 | Jluama3oH MHKPOBOJHOBOTO M3Iy4eHUs. MeXaHU3Mbl B3aUMO/ICHCTBUS
B3a¥MoAencTBum MHUKPOBOJHOBOTO H3JTy4deHHs! ¢ BemlecTBoM. KoadduumeHt moreps,
MWKPOBOJTHOBOIO U3NYYEHUA C | xoadduument paccenBanus. [locyna U pacTBOPHUTENH B PEaKIHAX C
BeLlecTBOM MHKPOBOJIHOBBIM H3ITy4YCHHEM.
25 M CTOYHNKM MUKPOBOMHOBOIO
XapakTepuUCTHKa OCHOBHBIX THIIOB MHUKPOBOJHOBBIX pEaKTOPOB.
N3Ny4YeHusa U TEXHUKa
OnHOIOMOBBIE M MYJIBTUAOMOBBIC PadOUne KaMephl.
npoBeaeHns obny4eHns
26 MeToabl NOBbILLEHNSA CKOPOCTU
M CuHTe3bl ol aTMOC(epHBIM JTaBJICHUEM, CHHTE3BI IO TOBHIIIEHHBIM
XUMWNYECKUX peakummn B
- JaBJIEHHEM, CUHTE3bI 0e3 pacTBopuTeNs (TBepAo(a3HbIe CUHTE3HI).
YCNoBUAX MUKPOBOSTHOBOW
[IpenmymiecTBa MUKPOBOIHO-BOTO HAarpeBa.
akTmBaLuu
27 [IpobomoaroroBka. Peaknuu pas3nokeHHs, OKHCICHHUS, CYIIKa,
erujpatalys B yCIOBUAX MUKPOBOJIHOBOIO M3JIydeHus. Perenepanus
[MpuMeHeHne MUKPOBOSHOBOIO fierap Hu Y P Y patt
ocymuTeneii u  copOeHrtoB. CHHTE3  METaNIOOPTaHHMYECKHX
n3nydyeHna Ana akTmsaumm . N
o coenmuHeHWA. [IpuMepsl peakiuii aTKUINPOBAHUS, AalMIHPOBAHUA,
OopraHn4yecKux peaxumm
aleTHIINPOBAaHUS, TETEPOLUUKIN3AINN, TPOTEKAINX B YCIOBHIX
MHUKPOBOJHOBOY aKTHBaIlUH.
28 [MepcnekTnBHbIE HanpaBneHns Knaccudukanus ocHOBHBIX HalpaBJICHUI pa3BUTHSI COBPEMEHHOM
pa3BUTUS COBPEMEHHOM XUMUU TOJUMEPOB U BBICOKOMOIIEKYIISIpHBIX coeauneHuii (BMC).
NONMMEPHON XUMUA CuHTe3 OMOIOTUYECK COBMECTUMBIX MOJIMMEPOB.
29 YnpasneHue npoueccamm DeMeHTapHbIC PEaKIIUU PATUKATLHON M HOHHOM MOJTUMEPHU3AIUH.
paguKanbHON 1 MOHHOWM OrieHKa peakIMOHHON CIIOCOOHOCTH MOHOMEPOB. B3auMOCRBsI3b Mex Iy
nonvumepusawmm CTPYKTYpOH U CBOMCTBaMHU MOJIUMEPOB.
30 lMonMmepHble HAHOKOMMO3UTHI, [Ipeacrapnenre 0 HAHOKOMITO3UTAX HA OCHOBE TIOJTUMEPOB.
nony4yeHne n cBoMcTBa [Mpuanume knaccudukani. OCHOBHBIE CITOCOOBI TIOTYYCHHS
MOJIMMEPHBIX HAHOKOMIIO3UTOB. B3auMOCBSI3b CTPYKTYpa - CBOKCTBA.
20 Murnemnooopasosanne (MO) B pacTBopax kosutounHbix ITAB.
PacTtBopbl konnonaHbix NMAB | Dutponwuiinas npupoaa MO. TMonumopdusm mutiesu. Touka U JTUHAS
Kak camoopraHusyrLimecd Kpadra. ConroOummsanusi: MEXaHU3M ¥ TEpMOJMHAMHKA.
cpenbl MuKpoIMyITBECHH. Peakmun B OpraHM30BaHHBIX
YIBTPaAMHUKPOTETEPOTEHHBIX CPEAaXx.
13.2 Pazgenbl gMcuMnnavHbI U BUALI 3aHATUN:
Buabl 3aHATWIA (YacoB)
Ne HanmeHoBaHue pasgena
MpakTnyeckue|JlabopaTtopHbie|CamocTosTENbHAsA
n/n ONCLUNINHbI JNekuumn Bcero
paboTta
Beepaenwe. Lens, 3amaun u
1 CTPYKTypa yueOHOro Kypca 2 2 4
Pounb 1 MecTo pu3nueckoi XuMuu
CpeIu XUMUYECKHUX HayK.
OcHoBHbIE pa3aenbl pu3ndecKoi
2 XWMUH. 4 2 6
TepMoanHaMuKa paBHOBECHBIX U
3 HEPABHOBECHBIX MPOIIECCOB. 4 4 8
CoBpeMeHHbIe TPOOIEMBI
XUMUYICCKON KUHETUKH U
KaTaJTUTHYECKUX
4 MPOLIECCOB 4 4 8
5 XHMHsI HAHOPa3MEPHBIX CUCTEM 4 4 8
XuMUS TBEPAOTO TeNna: 00BEKTH U
6 METOIOJIOTUS UCCIIEOBAaHUN 2 2 4
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HpOCTI:Ie BC€IICCTBA U XUMHNYCCKUC
COCIUHCHUA C
MOJIYIIPOBOAHHUKOBBIMHU CBOM-
CTBaMHM KaK MOJCJIBHBIC 00BEKTHI
XUMUHU TBEPAOIo TCla

MeTtoap! ONITUMHA3AIIMN CBOHCTB
(YHKITMOHATBHBIX IIIUPOKO30HHBIX

MOJYIPOBOJI-HUKOBBIX COEAUHEHUI
JIJIs1 BBICOKOYAaCTOTHOM MUKPO- U
ONTOAJICKTPOHUKH, ITUPPOBBIX
TEXHOJIOTHH

CoBpeMeHHBIE TOX0/IBI K
OIITUMU3AIINY CBOMCTB
MTOJTyTIPOBOTHIKOBBIX MaTepHa-JIOB
JUISL COTHEYHOM SHEPTETUKU

10

HCpCHCKTI/IBBI IMPUMCHCHU A
[IHPOKO30HHBIX METAJUTOKCHIHBIX
MOJIYIPOBOJHUKOB I
9KOJIOTHYECKOTO MOHHUTOPHHTA
aTMoc(epHOro BO3IyXa

11

[TepcriekTHBHBIC HAHOMATEPHAIBI HA
OCHOBE yrieposa: (hyJuepeHsl,
yIIepOJHbIe HAHOTPYOKH, rpadeH

12

OcHOBHBIE IPOOIEMBI COBPEMEHHOM
KBaHTOBOU XUMUU

13

OCHOBHBIE COBPEMEHHBIE TIPOOIIEMBI
TEPMOJTUHAMUKH

14

CoBpeMeHHBIE MTPOOIIEMBI XUMHUU
KOMIUIEKCHBIX COSTMHEHUN

15

CoBpeMeHHbIe TPoOIEeMbI PU3UKO —
XMMHYECKOTO aHaIn3a

16

OcHOBHEBIE COBPEMCHHBIC 3a/la4n
YUuc€HU O XUMHUYCSCKON CBSI3H

17

AKTyanpHbIe 331241 001Iei TEOpUHr
XUMUYECKUX MPOIECCOB

18

Teopus nHDopManuy B
AQHATUTHYECKOW XUMHHU

19

HoBrle MeTO1BI
XpoMaTorpapuuecKoro
aHanM3a

20

CoBpemeHHbIe CIIEKTpaJIbHbIE
METO/Ibl AaHAJIN3a

21

HepCHGKTI/IBa Pa3BUTUA
QJICKTPOXUMHUYECKUX METOI0B

aHaJm3a

22

I'mbpuaHBIE METOABI aHATH3A
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AKTyalbHbIE HaIpaBJICHUS
23 Pa3BUTHUS OPraHUYECKON XUMHUU 2 2 4
OCHOBHBIE TIPEICTABICHHUS O
B3aUMOJICHCTBUU MUKPOBOJIIHOBOIO
24 WU3JIy4E€HHUS C BELIECTBOM 4 3 7
HcTouyHrKM MUKPOBOJIHOBOTO
U3IIy4YECHHs U TEXHUKA TPOBEICHUS
25 o0myueHust 4 3 7
MeTo1bl NOBBIIEHUSI CKOPOCTH
XUMHUUYECKUX PEAKLMI B YCIOBUIX
26 MHKPOBOJIHOBOW aKTUBallUU 4 4 8
IIpuMeHeHrEe MUKPOBOJIIHOBOTO
W3JIyYEeHUS 17151 aKTUBALIUHI
27 OpraHUYECKUX PEaKLUi 4 4 8
HCpCHCKTI/IBHbIC HarpaBJICHUA
pa3BUTHSL COBPEMEHHOMU
28 MTOJINMEPHON XUMUH 4 4 8
YnpasneHue npoueccamu
paluKaIbHON U MOHHOMN
29 MOJINMEPU3ALINHT 4 4 8
[Tonumepusie HaHOKOMIIO3UTHI,
30 MIOJTyYEHUE U CBOMCTBA 4 4 8
PactBops! komnougueix [TAB kak
31 CaMOOPIaHU3YIOIKECS CPEABI 4 4 8
Wtoro: 108 108 216
13.3 MexaucumnnuHapHbie CBA3W ¢ APYIrMMU AUCLUNIIMHAMM:
Ne HaumeHoBaHve gucuunnmH y4ebHoro nnaHa, ¢ KoTopbiM Ne Ne pasgenos AMCUMNANHBI
n/n opraHu3oBaHa B3avMOCBS3b ANCUMNIVHBI paboyen paGouyeit NporpaMMbl, CBA3AHHbIX
nporpammbl C yKasaHHbIMW AUCUMNIVHaMW
1 O6was n HeopraHM4yeckas XuMms 1-17
2 OpraHuyeckas xmmus 2-7,9, 10, 16
3 dusnyeckasn xmmmnsi 8-17
4 AHanuTunyeckas xmmus 15-19
5 dusunka 8,9, 12,13, 25
6 Kpuctannoxumms 8-11
14. MeTtoauyeckue yKaszaHusa Ansi 00yyaroWwmxcsa No 0CBOEHUIO AUCLUMNITUHDI

OpFaHM3aLI,VIFI N3yvyeHna ancumninnHbl npegnonaraet:
n3yvyeHne OCHOBHbIX N OONOJTHUTENbHbIX NUTEPaTypPHbIX NCTOYHUKOB;

15.

pelweHne npakTn4eckmnx dagad, npeanoXeHHbIX npenogasartenem and pa6OTbI Ha nekuyunax;

BbINOSIHEHNE KOHTPOMbHbLIX PaboT;
TECTUPOBAHMUE;

TEKYLLMIA KOHTPOSb YyCNeBaemMoCcTu B hpopMe YCTHOro onpoca Mo OCHOBHbLIM pasaenam

ONCLUNNINNHBI.

MepeyeHb OCHOBHOW U AONONTHUTENLHOW NUTEepPaTypbl, PeCYpPCOB UHTEPHET, HEO6XOAUMbIX ANSs
OCBOEHMUSA AUCLUUNNUHbI (CIIUCOK lumepamypbl ogpopmsiemcess 8 coomeemcemeauu ¢ mpebogaHusmu FOCT u
ucronb3yemcsi obwas ckeo3Hasi Hymepauusi 01151 cex sudo8 UCMOYHUKO8)
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a) OCHOBHas nuTtepartypa:

Ne n/n McToYHMK
EpemuH B.B. OcHoBbI chunsnyeckom xummmn. YyebHoe nocobue B 2 4. 1/ B.B. EpemuH

1 .— 3-e u3g. an. — Mockea : BUHOM. JlabopaTtopus 3HaHun, 2013 .— 322 ¢c. —
(Y4ebHuK ons BbICLLEN LWKOSbI) .
<URL:http://biblioclub.ru/index.php?page=book&id=214231>
NoHyapos E.IN. Teopusi xummnyeckux npoueccos: n3dbpaHHble rmasbl / B.KO. KoHgpaluuH,

2 E.l". NoHyapos, 1O.I. AduHoreHos, A.M. XoBuB. - BopoHex: N3a-80 BopoHex. roc.
yHTa, 2012. — 288 c.

MNoHyapos E.IN., KoHgpawwnH B.1O., Xosus A.M., AdmHoreHos HO.M. KpaTkuin kypc

3 TEopeTNYeCKon HeopraHnyeckon xummun. YyebHoe nocobue. CaHkt-lMNeTtepbypr: JlaHb,
2017. — 464 c.

Mionnep Y. CTpykTypHaga HeopraHudeckasa xumus /Y. Mionnep. — JonronpyaHein : U

4
«MHTennekT». — 2010. — 356 c.

5 lFotTwranH . Pr3mKo-xumMmyeckme ocHoBblI MaTtepuanosegerns / . FoTTwTanH. - M. :
BVHOM. Na6bopatopus 3HaHun, 2009. - 400 c.

6 Yran A. A. Obwasa n HeopraHmnyeckas xumusa / A. A. Yran. - M.: Beicw. wk., 2007. - 527
C.

SHuMKonegmsi NonynpoBogHMKoBbIX Matepuanos. og. peg. K.A. xekcoHa n B.

7 LWpéTtepa. Tom 2. lMep. ¢ aHrn. nog pen. 3.I1. JomaweBckon. — BopoHex : Bogonen.
2011.-919c.

Ycnexu aHanmMTMyeckon Xummnn: K 75 — netuio akagemumka HO.A. 3onotoea. — M.: Hayka,

8
2007.- 391 c.

9 Kpuctmnan . AHanutuyeckast xumust: B 2 Tomax. — . Kpuctnan. — M.: BUHOM,
na6opatopus 3HaHun, 2009 . — (Ny4dwmni 3apybexHbln y4ebHuk).- T.2.- 504 c.

Bakynes, B.A. OcHOBbI Hay4YHOro nccnegoBaHus: yyebHoe nocobue. / B.A. bakynes,

10 H.M. Benbckas, B.C. GEepceHneBa. - EkatepuHOypr: Y3g-Bo Ypan. YH-T1a, 2014. - :63 c.-
URL:http://biblioclub.ru/index.php?page=book&id=275723&sr=1
Cemuukos KO.[1. BeicokomonekynsapHble coeanHerus / K0 [.Cemumko. — M. : Akagemus,

11
2008. — 368c.

12 Tarep A. A. dusmkoxumusa nonumepos/A. A. Tarep. - M.: Xumusa, 2007. - 544c.

13 Kupees B.B. BbicokomonekynsapHble coegmHeHus/B. B. Kupees. - M.: KOpawnt, 2013. —
602 c.

6) mononHuTenbHasa nuTeparypa:

Ne n/n McToYHMK

1 XayckpodT K. CoBpeMeHHbIn Kypc obwen xumun: B 2 T. / K. XayckpodT, 3. KoHCTa6n. -
M.: Mup, 2002. - T. 1. — 540 c.

5 XayckpodT K. CoBpeMeHHbIn Kypc obwen xumun: B 2 T. / K. XayckpodT, 3. KoHCTa6n. -
M.: Mup, 2002. - T. 2. — 540 c.

3 MaHkmH B.HO. Kak obpasyeTca xmmmnyeckas CBs3b U NPOTEKaloT XMMUYecKne peakumm /
B.1O. MaHkumH, KO.B. MNaHkuH. — M.: N3gaTenbckas rpynna «IpaHugay, 2007. — 320 c.
AdomHoreHoB HO.I1. PU3NKO - XMMUYECKMUI aHanNn3 MHOFOKOMMNOHEHTHbIX cucteM / HO. TT.

4 AdpmHoreHos, E. . NoH4apos, . B. CemeHoBa, B. 1. 3nomaHos. - M.: M®TU, 2008. —
332c.
dusnyeckasn xmmus : y4eb. ans Bysos B 2 kH. / K.C. KpacHos [ u gp.] ; nog pea. K.C.

5 KpacHoBa. — M. : Bbicw. wk., 2001. — KH. 1 : CTpoeHue BewlecTBa. TepMmoanHamumka. —
511 c.
dusnyeckan xumus : y4eb. ons By3oB B 2 kH. / K.C. KpacHos [ gp.] ; nog pea. K.C.

6 KpacHoBa. — M. : Bbicw. wk., 2001. — KH. 2 : SnekTpoxummnsa. XvmMmmnyeckasa KUHeTuKa u
katanua. — 318 c.
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https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD,%20%D0%92.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=214231
http://biblioclub.ru/index.php?page=book&id=214231
http://biblioclub.ru/index.php?page=author&id=105666
http://biblioclub.ru/index.php?page=author&id=105666
http://biblioclub.ru/index.php?page=author&id=105666
http://biblioclub.ru/index.php?page=author&id=105666
http://biblioclub.ru/index.php?page=author&id=105667
http://biblioclub.ru/index.php?page=author&id=105667
http://biblioclub.ru/index.php?page=author&id=105668
http://biblioclub.ru/index.php?page=author&id=105668
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=book&id=275723&sr=1
http://biblioclub.ru/index.php?page=book&id=275723&sr=1
http://biblioclub.ru/index.php?page=book&id=275723&sr=1

7 ByuyaueHko A.J1. Xumns Ha pybexe BEKOB : cBepllieHMs M nporHo3bl /A.J1.ByvayeHko
/IYcnexu xumum. - 1999. - T.62,Ne2. - C. 99-117
TpeTbskos KO.[. CamoopraHmsaumsi B pU3MKO-XUMUYECKUX CUCTEMAX Ha NyTU CO34aHus

8 HoBbIx MatepuanoB /KO.[l.TpetbskoB // HeopraHudeckne wmartepuanbl. - 1994, -
T.30,Ne3. - C.291-305

9 MaHkuH B.FHO. Kak o6pasyeTcst xummnyeckas CBs3b M NPOTEKAOT XMMUYECKMe peakumm /
B.1O. MaHkuH, KO.B. MNaHkuH. — M.: N3paTenbckas rpynna «IpaHuyar», 2007. — 320 c.

10 Ashby M.F., Shercliff H., Cebon D. Materials: Engineering, Science, Processing, and
Design. 3d Edition. — Oxford: Elsevier — Butterworth Heinemann, 2013. — 784 p.

11 Ashby M.F. Materials and the Environment: Eco-informed Material Choice. 2nd Edition. —
Oxford: Elsevier — Butterworth Heinemann, 2012. — 628 p.

12 XnmMukn-aHanuTukm o cebe n ceoen Hayke / Pea.-coct. HO.A. 3onoToB n
B.A.lHanowHuk.- M.: KumxkHbih gom «JTMBPOKOM», 2011. — 320 c.

13 Jlebeper A.T. Macc-cnektpomeTpusa B opraHudeckon xumumn/ A.T. JlebepeB. —
M.:BMHOM, na6bopatopusa 3HaHun, 2003. — 493 c.
OpumaH P. MarHnTHbIN pe3oHac B XuMumn 1 MmeguuunHe P. ®pumaH . — M.:KPACAH[,

14
2009. — 336 c..

15 Puonun M. N'enom / M.Pngnu.- M.: Skcmo, 2008. — 432 c.
PomaHoBa H.H. MukpoBonHoBoe o6nyyeHne B opraHmdeckom cuHtese / H.H.

16 PomaHoBa, A.l'. 'pasuc, H.B. 3bik // Ycn. xumun. — 2005. — T. 74, Ne 11. — C. 10591105.
BeppoHoco C.C. MUKpOBOMHOBOE MU3My4YeHNE B XMMUYECKON NpakTuke /

17 C.C.BbeppgoHocos, [.I'. bepaoHocoea, /.B. 3HameHckas // Xum. TexHonorus. — 2000. —
Ne 3. — C. 2-8.

18 Loupy A., Microwaves in organic synthesis / A. Loupy.— WILEY-VCH.— 2006.— 1032 c.

19 Lidtsrom P. Micro wave-assisted organic synthesis a review / P. Lidtsrom, J. Tierney,
B.Wathey, J. Westman // Tetrahedron. — 2001. — V. 57. — P. 9225-9283.
KysHeuoB [.B., lNpuMeHeHne MUKPOBOSTHOBOIO U3SyHYEHUS B CUHTE3€ OpraHNUYecKmx

20 coeanHenun / [.B. KyaHeuos, B.A. Paes, I".J1. KypaHos, O.B. Apanos, P.P. Koctukos //
XKypH. Opr. Xum. — 2005. —T. 41. - C. 1757-1794.

21 Wykun E.O. KonnonagHas xumua / E.[. WykuH, A.B. Nepuos, E.A. AmenuHa. — M. :
Bbicw. wk., 2004. — 444c.

22 KabaHoB B. A. KomnnekcHo-pagukanbHasa nonumepusaums/B. A. KabaHos, B. . 3y6os,
0. O. Cemuunkos. - M.: Hayka, 1987. - 256¢.

23 BepexHukoB B.H. M36paHHble rnasbl konnomgHon xumum (y4ebHoe nocobue).. 2011.
http://e-science.ru/chemistry/e-book/

o4 MwuuennoobpaspsaHue, contobunusauuns, MMKpoamynbscuu ,/ nog pea. B.H.M3mannoson
— M. : Mup, 1980. — 453c.

o5 Cymm B.[1. O6bekTbl 1 MeToabl KONOMAHON XuMun B HaHoxumum / B.00.Cymm //
Yenexu xumun. — 2003. — T. 69. - Ne 11. — C. 995-1007.

B) 6a3bl AaHHbIX, UH(POPMALIMOHHO-CNPABOYHbIE U MOUCKOBbLIE CUCTEMDI:

Ne n/n NcTouHmMK
http://www.en.edu.ru/ - ECTeCTBEHHO-Hay4HbIN 06pa3oBaTeNbHLIN NOpTan - ABNSETCSA COCTaBHON

1 yacTbilo hegepanbHoro noptana "Poccunckoe obpasoBaHue”. CoaepXuT pecypcbl U CCbINKU Ha
pecypcbl MO eCTECTBEHHO-HaYYHbIM ANCUUNNNMHAM (ur3uka, Xumusa n éuonorus).

2 http://window.edu.ru/ - nHdpopmaumoHHas cuctema «EgnHoe okHo goctyna K
obpasoBaTenbHbIM pecypcamy.
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http://e-science.ru/chemistry/e-book/
http://e-science.ru/chemistry/e-book/
http://e-science.ru/chemistry/e-book/
http://e-science.ru/chemistry/e-book/
http://e-science.ru/chemistry/e-book/
http://e-science.ru/chemistry/e-book/
http://www.en.edu.ru/
http://www.en.edu.ru/
http://www.en.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/

http://vovr.ru/ «Beicluee obpasoBaHue B Poccuny - Hay4yHO-Negarormyeckum
XypHan MunuctepcTtBa obpasoBaHus n Haykn PO. B xypHane nybnukyoTcs
pesyrbTaTthl UCCie4oBaHUN COBPEMEHHOIO COCTOSAHUSA BbiCcLen LwKonbl Poccun,
obcyxaatTcsa BONPOCh TEOPUN Y MPAKTUKN FTYMaHUTaPHOrO,
€CTeCTBEHHOHAaY4YHOro 1 MHXEHEPHOro BbICLLIEro obpa3oBaHus.

http://www.elibrary.ru —Hay4Has anektpoHHasa 6ubnmoteka eLIBRARY.RU -
KPpyNHENLNN pOCCUNCKNIA MHAPOPMALMOHHbLIN NopTan B 06nactu Hayku,
TEeXHonornm, meguLmHel n obpasoBaHus, cogepxalumi pedepaTbl U NOSHbIE
TeKCTbl 6bonee 12 MAH. Hay4HbIX cTaTen n nyénukauun. Ha nnatgopme
eLIBRARY.RU gocTtynHbl anekTpoHHble Bepcumn 6onee 1400 poccumckmnx
Hay4YHO-TEXHMYECKMX XXYpHaroB, B TOM yuncrie 6onee 500 XypHanoB B OTKPLITOM
aocTtyne.

http://www.chem.msu.ru/rus/ - Chemnet - opnumanbHoe 3feKTPOHHOE n3gaHne
Xumundeckoro dakynbteta MI'Y B Internet

OnekTpoHHasa 6ubnmoTeka BopoHEeXCKoro rocyaapCTBEHHOro yHMBepcuTeTa www.lib.vsu.ru

NHdpopmaumoHHas cuctema "YHmeepcutetckast oubnmoteka ONLINE" —
http://biblioclub.ru

«AHanuTtuka-Mup npodeccuonanos» MHTEPHET MOPTAT XMMWUKOB-AHATNTMTUKOB
http://www.anchem.ru/

WHTepHeT-pecypcbl MO MeTOAaM XMMUYECKOro aHanusa - http://www.rusanalytchem.org

10

MHTepHeT nopTan gnst xumukoB http://www.chemweb.com

11

WHTepHeT nopTta ¢ 6a3oi gaHHbIX N0 NOCNeA0BaTENbHOCTN aMUHOKMCHOT B Bernkax
http://pir.georgetown.edu

12

American Chemical Society ACS Publications - nonHoTekcToBasi 6a3a AaHHbIX Hay4YHbIX XKypHaroB,
http://pubs.acs.org

13

John Wiley & Sons  Wiley Online Library - nonHoTekcToBas 6a3a AaHHbIX Hay4HbIX XXypHaroB,
http://www.interscience.wiley.com

14

Springer (nnatdgopma SpringerLink) SpringerLink - nonHoTekcToBas 6a3a AaHHbIX HaYYHbIX
XypHanos, http://www.springerlink.com

16. TlMepeyvyeHb y4yebHO-MeTOANYECKOro obecnevyeHns ans CamocTosTeNIbHOW paboThbl (yyebHo-
mMemoduyeckue peKOMeH@aL{UU, I'IOCOﬁUFI, 3a@a'~IHUKU, memooduyecKkue YKa3aHUus 10 8bIrNOoJIHeHUrO rpakmu4ecKux
(KoHmMpornbHbIX) pabom u dp.)

Ne n/n McTouHuK
1 COOopHUK NpUMEPOB 1 3a4a4 Mo ANeKTpoxmmmnn: y4ebHoe nocobue / A.B. BBegeHckun um
ap. - CaHkT-lMeTepbypr, Mockea, KpacHogap: 3bC JlaHb, 2018. — 205 c.
KnHeTuka anekTpoxmmmuyecknx npoueccos: y4ebHoe nocobue anga sysos: Y. 1. Ctagusa
nepeHoca 3apsga / A.B. BeegeHckuin, H.b. Mopo3sosa, E.B. BobpuHckas ; BopoHex.
2 roc. yH-T .— BopoHex : sgaTenbcknin gom By, 2017 .— 117 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf>
KuHeTurka anekTpoxnmmuyeckux npoueccos: y4ebHoe nocobue ang Bysos: Y. 2. Ctagum
3 Aanddysnmn n xummdeckon peakumm / A.B. BeegeHckun, H.6. Mopo3sosa, E.B.
BbobpuHckas ; BopoHex. roc. yH-T .— BopoHex: Msgatenbckuin gom BIY, 2017.— 60 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf
OKOMOrMyeckn YUCTble CUHTETMYECKME MeTOAbl B XMMUM : y4eBHO-MeToamyeckoe.
4 nocobue anga By3oB / cocT. : X.C. Wuxanues, M.IO. KpbicuH, H.B. Ctonnosckas, A.B.
3opuHa .— BopoHex : UagaTenbcko-nonurpaduyecknin ueHtTp HayyHas kHura, 2012 . —
24 c..
CoBpeMeHHble MeToAbl cuHTE3a reTepoLUnKINYECKnX COeaNHEHNN
5 yuyebHomeToamnyeckoe. nocobue ansa Bysos / cocT. : X.C. lUuxannes, M.FO. KpbicuH, H.B.
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Cronnosckas, A.B. 3opvHa .— BopoHex : W3gaTtenbcko-nonurpadouyeckuin LEeHTP
Hay4dHas kHura, 2012 .— 21 c.

17. OOpa3oBaTefibHble TEXHONOrM1, UCNOJb3yeMblie Npu peanusaumm y4eoHomn
AUCLUMNINNHBbI, BKINOYaa AUCTaHUUOHHbIe oGpa3oBaTernbHble TexHonoruu (AO0T),
aneKkTpoHHoe oby4eHune (30), cmewaHHOe o0by4eHue):

Mpn peanusaumm y4ebHOM AUCUMUNIIMHBI  UCNOSb3YHTCSA 3NEMEHTbl  3NEKTPOHHOMO
obyyeHns u pasnuyHble OUCTaHLMOHHble oOOpasoBaTefbHble TEXHOMNOornn, Mno3BonALLmMe
obecneunBatb onocpefoBaHHOE B3auMMOAeWCTBME (Ha pacCcTosiHUKM) npenogaBaTenen U
oByyaroLnXCS, BKNOYast UHCTPYMEHTbI 9NEeKTPOHHOM MHPOPMaLMOHHO-06pa3oBaTesibHOW cpeap!
BIrY «OnektpoHHbin  yHuBepcuteT BIY»  (https://edu.vsu.ru) w/vnn  “MOOK  BIY”
(https://mooc.vsu.ru), npoBeaeHne BeOMHApPOB, BWUOEOKOHEPEHUMA (B TOM uucne cC
npumMmeHeHnem cepsucoB Zoom, Discord n gp.), B3aumogenctenme B COUCETHAX, NOCpPeacTBOM
9NEKTPOHHOM NOYThl, MECCEHIKEPOB

18. MaTepMan bHO-TeXHUYecKoe obecnevyeHne QUCLUNIINHbI:

JIeKUMOHHbIE 3aHATUSI NPOBOASATCS B CneunanbHO NOAroTOBNEHHON ayauTOPUN, OCHALLLEHHON Npe3eHTaunoHHOM
TexHUkon, Tabnuuen MeHgeneesa 1 HEOOXOAMMbIMU NakaTaMu-cxeMamu. [epcoHanbHble KOMMNbIOTEPBI C
poctynom B IHTepHeT; MynbTuMmeaniHbii npoektop BENQ, akpaH, HoyTOyK. MynbTuMeaniiHbie Nekunm no Kypcy
"AKTyanbHble 3aga4m xumum TBepgoro Tena" © Alexander M. Samoylov 2015 - 2017.

19. OueHouYHbIe CpeaAcTBa AN NPOBEeAEHUS TEKYLEN U MPOMEXYTOYHOMN aTTecTaumm
Mopsgok oOueHKM ocBoeHust oby4valwummcs y4yebHOro maTepuana onpegensertcs
cogepXxaHnem crneayroLwmnx pasgenoB ANCUNNINHDI:

Ko u MnaHupyemble pesynbTaTtbl 00y4eHus OTanbl
coaepxaHve (mokasaTenu OOCTUXEHUS 3a4aHHOrO YPOBHS dopmupoBaHua dOC*
komMneTeHuumn OCBOEHMSI KOMMETEHLMN NOCPEACTBOM KOMMEeTeHLnn (cpeacTtsa
(Wnv ee yacTv) |  HOPMUPOBAHNS 3HAHWIA, YMEHWII, HABLIKOB) (paspensi (Tembi) OLeHUBaHMS)

AVCLMNMAWHBI Unn
Moayns n nx
HanMeHoBaHue)
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OnkK-1

3HaTtb:

- MeCTO N POJib XMMUN B €CTECTBEHHbIX
HaykKax, Hanbonee oYyeBnaHble NepcCreKkTuBbl
n npobnembl, onpefensoline KOHKPETHYH
obnacTb AeATeribHOCTH;

- rraBHble npobnemsl
COBpPEMEHHOW dusnyeckon
X1MUU, OCOBEHHOCTU NoCTpPOEHMSA

Kypca no dusnyeckon XUMnn B

YyHUBEpCcUTETaX U TEXHUYECKMX By3ax Poccum

n 3a pybexowm;

- cyuiecTByoLme orpaHn4eHus

KBAaHTOBOMEXaHUYECKNX NpeacTaBrieHnin o

npvpoae XMMNYECKON CBSA3M;

- MeToAbl HepaBHOBECHOW

TepMoaAvHaMMKM ON9 OMMCaHWsi MpOLLeCcCoB

caMoopraHu3aLummn B OTKPbITbIX CUCTEMAX;

- 0COBEHHOCTU MepeHoca 3HEprnn U

BELLlECTBA B  COMPSIKEHHbIX  CUCTEMaX,

cucTemMax C NonoXMTENbHOW, OTPULATENbHON

obpaTHON CBSA3bIO U1

«HECBSA3aHHbIX» CUCTEMAX;

- OTNNYnTENbHbIE NpU3HaKu

paBHOBECHbIX, HEPABHOBECHbIX "
CTauuoHapHbIX NPOLIECCOB;

- KpUTEPUM HaHOPA3MEPHbIX CUCTEM U

0COBEHHOCTU TEPMOAMHAMUKA W KUHETUKU

HaHOpa3MepHbIX CUCTEM;

- npuMepsbl nposiBNeHns
pasMepHoro

apcbekta u 3akoHa [mMBGca - TomcoHa; -

OCHOBHble  METOLONIOTMYECKME  MPUEMbI

npMMeHeHnsa yHOAMEHTamNbHbIX MOMOXEHUN

XMMUW TBEpAOro Tena B HarpaBfieHHOM

CVHTEe3e TBepAOTENbHbIX (YHKLMOHANbHbIX

mMaTepunanos;

- OCHOBHbIE 3agayun COBpeMeHHOVI
XM TBEpOOro tena;

- OTNnn4YnTEernbHbIE CbVI3I/IKO-

XnMun4yeckmne

1,2,35,7,8,10,
15, 16, 18, 19,21 -31

KoHTpornbHas
pabota Ne1,
KoHTponbHas
pabota Ne 2,
KoHTpornbHas
pabota Ne 3,
KoHTponbHas
pabota Ne 4,
KoHTpornbHas
pabota Ne 5,
KoHTpornbHas
pabota Ne 6,
TecTMpoBaHue
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cBoOMCTBa nonynpoBoAHUKOB KaK MOerlbHbIX
obbekToB n3y4eHna B paMKax XuUMuum
TBEepaoro tena;

- Hanbonee nepcrnekTUBHbIE
LLUMPOKO30OHHbIE Tyronnaekue
nonynposogHukn AllIBV ans coBpemeHHowm
BbICOKOYaCTOTHOMN MWKpPO- 7]
ONTO3MNEKTPOHUKM;

- nepcnekTnBHbIE
nonynpoBoAHUKOBbIE mMaTtepuanbl ana
COBPEMEHHOWN CONMHEYHOW SHEPreTUKY;

- dyHOaMeHTanbHbIe Hayu4Hble
NPUHUUNbI NCNoJib30BaHNA LLUNPOKO3OHHbIX
MeTanmnokKkCnaHbIX nonynpoBoaHUKOB ana
OETEeKTMPOBaHUS TOKCUYHbIX n
B3pbIBOOMACHbIX rasoB B aTtmMocdepHoM
BO30YXE;

- Hanbonee nepcrneKkTUBHbIE
LLUINPOKO30HHbIE MeTannokCnaHble
nonynpoBogHNKN ana MOHUTOPUHIa

3arps3HeHuns aTMocepHoro

BO37yXa TOKCUYHbLIMUW rasamu;

- npuHUMnuansHoe YCTPOWCTBO
ra3oBbIX CEHCOPOB Ha OCHOBE OKCuaa onoBa
(IV) kak ocHOBHOro martepuwan ans co3gaHusi
ra3oBbIX CEHCOPOB;

- Kknaccudukaumio 1 nNepcneKkTUBHbIe
HanpaBneHuns dyHOaMeHTanbHbIX
nccneaoBaHUM M NPaKTUYECKOro NPUMEHEHUS
yrnepoaHbIX HaHoMaTepuanoB (dynnepeHsbl,
YHT, rpadheH);

- COBpEMEHHbIe MoaernbHble
npeacTaBfneHMss UM MeTOAbl  KBAHTOBOW
MEXaHuKW,  OMuUCbIBaKOLIME  CTPOEHWE U
PEaKLUMOHHYKD  CMOCOBHOCTb  XMMUYECKMX
COeaNHEHUN;

- aKTyanbHble MeTOAbl M3Yy4YeHus u
MOLENUPOBaHNS KpUTepues, onpeaenstoLmnx
HaNpaBfiEHHOCTb XMMUYECKNX NPOLIECCOB;

- COBpEMEHHbIe KBaHTOBO-
MexaHu4yeckne MeTodbl KONMYECTBEHHOMO
onucaHusa Npupoabl XMMUYECKOW CBA3U Kak
OCHOBa MOAENUPOBaHUSA HOBbIX KOMMMEKCHbIX
COeVHEeHUN BeLecTB C 3aJaHHbIMU
PYHKUMOHAMNBbHBLIMU CBONCTBAMU;

- reHeanc T —x - n P —T — x - dasoBbIX
anarpaMm  OBYXKOMMOHEHTHbIX CUCTEM Ha
OCcHoBe npasuna a3 Mbbca kak
dyHAaMeHTanbHown OCHOBBbI dunanko-
XUMUYECKOTo aHanunsa;

- COBpEeMEeHHble  MnpeacTaBfneHus o
XUMUYECKUX COEAMHEHUSX C MOCTOSHHBIM U1
nepeMeHHbIM KONMUYECTBEHHbIM COCTaBOM:
JanbToHugbl n 6epTonnuapl;

- 9KCNnepunmMeHTarbHble n
KBaHTOBOMEXaHN4YeCKne mMeToabl
ncecneanoBaHuA BINMNAHNA npupoabl
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XUMUYECKON CBA3N Ha CTPYKTYpPY M (p13uKO-

XUMUYECKMEe CBONCTBA TBEpAbIX Ten,

- aKTyanbHble 3agadn obuwen Teopumn

XUMUYECKMX MPOLIECCOB, OCHOBHblE METOAbI

onTUMM3auun XUMUKO-TEXHOITOTNYECKMX

MpoLEeCcCcoB Nosy4YeHUst BELLLECTB C

3a[jlaHHbIMKN CBOWCTBaMU;

- aKTyarnbHble HanpaBieHUs1 pas3BUTUS

COBPEMEHHOW aHaNUTUYECKON XUMUU;

- COBpEMEHHbIE ObnacTtu
npuMeHeHuna

MeToda KanunnspHoro anekrpodopesa;
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- OCHOBHble HanpaBneHuna pas3BUTUA

MeTod0B MarHMTHOro pe3oHaHca,
CMUHCMNHOBOTO B3aMMOOEeNCTBUS,
OBYMepHoOW CNeKTpoCKonumn AMP,

MarHMTOpe3oHaHCHOW ToMorpaduu;

- HanpaeneHus pas3BuUTUS macc-
CMEKTPOMETPUYECKOrO METOAA aHanmsaa;

- dusnyeckme NPUHUMNBI
3NEeKTPOTEPMMYECKOrO  MeToda  aTOMHO-
abcopOLUMOHHOro aHanmaa;

- HU3NKO-XMMUYECKME MPUHLMMbI
XpoMaTomacc-CnekTpoMeTpum,  TaHOEMHOMN
MacCCrneKkTPoOMeTpuM;

- obnactu NPUMEHEHMS "
MeTOA0NOorno

KanunnapHom anekTpogopes—macc-
CriekTpomeTpuu;

- HanpaBfeHus  pasBUTUA  MpOeKTa
«["eHOM YyenoBekay;

- npuemsl CEKBEHNPOBaHUSA "
amnnmdukaumm OHK;

- PUNKO-XMMUNYECKUNE NpUHUMNbI
OBYMEPHOro renb-anekTpodopesa B

npouecce naeHTndmkaunumn 6enKos;

- OCHOBHblE HanpaBfieHUs1 3BONIOL MK
COBPEMEHHOWN OpraHNYEeCKOM XMMUSA Kak ogHa
M3 Haubonee AWHAMWYHO pa3BMBAOLLMXCS
oTpacnen xmmuu;

- nepcrnekTuBHbIE HanpaBfieHus
OpraHn4eckoro CUHTE3a Bronoruyecku
aKTUBHbIX COEAWHEHUN U JeKapCTBEHHbIX
npenapartos; - OCHOBHble NPUHLMNBI
«3eneHon» XUMUMN " OCHOBbI
B3aNMOAENCTBUSA MUKPOBOJSTHOBOIO
N3ry4yeHus C BELLECTBOM;

- Knaccudukauuio OCHOBHbIX
HanpaBneHun pasBuUTUS COBPEMEHHON XUMUN
nosiMmepoB " BbICOKOMOSEKYNAPHbIX
coeanHeHun (BMC); - ocHoBHble 3agauu
CUHTEe3a Ouonornyecku COBMECTUMBbIX
NoSIMMEpPOB;

- HanpaBfeHUs NPUMEHEHMSA peakuui
pagukanbHOW W MOHHOW nonMMepusauuu; -
obnactm npuMeHeHWst HaAHOKOMMO3UTOB Ha
OCHOBE MNONIMMEPOB;

- peakuuu B OpPraHn30BaHHbIX
yrbTpaMUKpOreTeporeHHbIX cpegax.
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YmeTsb:

- NMPUMEHATb pa3rfindHble KUHETUYeCKne
noaxodbl K yCTaHOBJIEHNIO MEXaHU3MOB

XMUMUYECKON peakunm;

- ncnonb3oBaTb KBa3MXMMNYECKUN
noaxon u cumsonuky Kperepa — BuHka ans
onncaHus aTOMHOTO U ANEKTPOHHO-AbIPOYHOIO
pasynopsiaoyeHmns B HeCOBEpPLLEHHbIX
Kpuctannax;

- ucnonb3oBatb (pyHAaMeHTanbHbIE
NPUHUMNBLI  NErMpoBaHNs MNONYyNPOBOAHMKOB
ONs NonyyYyeHWss MaTepuarnoB C 3a4aHHbIMM

AMEKTPUYECKMMN 7] ONTUYECKNMU
CBOMCTBaMMU;
- NPOrHo3MpoBaThb npuMeHeHne

MaTepuanoB Anga co3faHnst apPeKTUBHbIX
poTO3aNEKTPUYECKUX NpeobpasoBaTenem;

- NPOrHo3mpoBaThb MCnornb30BaHue
OKCUOOB MeTannoB AN ra3oBbiX CEHCOPOB,
OETEKTMPYHOLLMX NPUCYTCTBMUE TOKCUYHBIX

1,2,4,7,9, 10, 12,
14,17 - 28, 30, 31

KoHTponbHas
paboTta Ne 2,
KoHTponbHas
paboTa Ne 4,
KoHTponbHas

pa6oTa Ne 6,
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rasoB B aTMoctepHOM BO3yXe;

- NpOrHo3MpoBaTb MarHuUTHble "
onTnyeckme CBOWCTBa KOMIMJTEKCHbIX
COEOWHEHUA C MO3ULMM MeToAda BarleHTHbIX|
CBA3EW, TEOpUMM KpUCTaNIM4Yeckoro nons
nnraHaoB n MeToada MOIEeKYNAPHbIX
opbutanen;

- NporHo3upoBaTb Xapakrtep pa3oBbiX
anarpaMmm MHOrO- KOMMOHEHTHbIX CUCTEM Ha
OoCcHOBe PUNKO-XUMUYECKNX CBOWCTB
NCXOOHbBIX KOMMOHEHTOB;

- MOOEenupoBaTb XapakTep Auarpamm
«COCTaB — CBOWCTBO» Ha OCHOBE (ha30BbIX
anarpamMmm BUHapHBIX CUCTEM;

- NPUMEHSITb KBAHTOBO-XUMWNYECKNE
MeTOoAbl ANsi ONUCaHUSA XMMNYECKOro n
KPUCTannoxXmMmM4ecKkoro CTpOeHUsl BELLLECTB; -
ncnonb3oBaThb OCHOBHbI€E MeToabl
onTMMmn3aLuu XUMUKO-TEXHONOMMYECKNX
NpoLIeCCOB MOMy4YeHUs BELECTB C

3aaHHbIMW CBOMCTBaMU;

- NPUMEHSATb XpomMaTtorpaguyecknii
MeTOA pasfeneHns CTepeon3oMepoB U

CBEPXCLUMTbIX NONNMEPOB,
- onpegenate  OOBEKTHI "
anropuTtm
npoBefeHns  aHanuMsa MeToAOM  Macc-
CMeKTPOMeTpUY;
- NporHo3mpoBaTb
nepcrneKkTMBHbIE HanpaeneHus
OpraHN4eckoro CMHTe3a;
- OCHOBHbIe TeopeTudeckme "
3KCnepuMeHTarbHble NPUHLMNBI OPraHUYecKomn
«3eneHon» XMMUK;
- paccunTbiBaTb KOI(MMULMEHT MNOTEPb
N KO3 PULMEHT pacceuBaHusa npwu
MUWKPOBOMTHOBOM  aKTUBaLMW  OpPraHnyeckoro
CUHTE3a;

- 000CHOBaHHO BblOMpaTb TUNbI
peakTopoB U  PEXMMbl  MUKPOBOJSTHOBOIO
n3nydeHns ons

peLLeHns NpakTUYeCKnX 3agau;

- oueHuBaTb peakUMOHHY0
CMocobHOCTbL MOHOMEPOB B MPOLECCE CUHTE3A
nonmmepos n BMC;

- KnaccuduumpoBatb  HaHOKOMMO3UTbI
Ha

OCHOBE MONUMEpPOB;

- onpegenatb TOYKY U nuHuio KpadTa; -
onpefenaTe MexaHu3M W TepMOAUHAMUKY)|
npouecca conbnnmsauyunu;

- yCTaHaBnMBaTb B3aMMOCBSA3b MeXAay|
CTPYKTYpPOM U CBOWUCTBAMW HAHOKOMMO3UTHBIX

nosiMmMepos.

26



Bnapetsb:
- 3KCnepvMeHTanbHbIMU mMeTogamm
onpegeneHus ppakTansHOM pasmMepHoOCTy;
- HaBblKamu NCNonb30BaHNA
KBa3UXMMMYECKOro noaxoda Ans OnucaHud
aTOMHOrO n 3NEKTPOHHO-AbIPOYHOrO
pasynopsigoyeHuns B HeCcoBEpLUEHHbIX
KpucTtannax;
- NPOrHo3upoBaHms 3P PEKTUBHOCTU
pasnnyHbIX MeTon0B CuHTEe3a
MOHOKPWCTansoB 7 TOHKMX nreHokK
MHOTFOKOMMOHEHTHBbIX LLIMPOKO30OHHbIX
MoOnynpoOBOAHUKOB AN BbICOKOYACTOTHbIX
NpMOOPOB MUKPO- Y ONTO3NEKTPOHUKMY;
- NPMMEHEHNS  KpUTepueB

BblbOpa

1,2,4,7,10,12, 14,
18,21-27,29,31

KoHTponbHas
paboTta Ne 1,
KoHTponbHas
pabota Ne 3,
KoHTponbHas
paboTta Ne 5
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NonynpoBOAHMKOBBIX CcoeaNHEHUN ans
co3gaHus OTOINEKTPUYECKNX
npeobpasoBaTenen ¢ MakCUMarbHOM
addpekTnBHocTbIO 1 KIM;
- NPOrHO3MpPOBaHUS NPUMeEHeHMs
METOOOB CMHTE3a M aKTMBaLUW NMOBEPXHOCTU
HaHOpa3MepHbIX OKCMAOB MeTanfoB Angd
rasoBbIX CEHCOpOB, obecneunBaoLmnx
NnoBbILLIEHNE YYBCTBUTENBLHOCTM n
CENEKTUBHOCTU MpU AETEKTUPOBAHUN
TOKCUYHbIX ra30B B aTMOC(EPHOM BO3AYXE;
- MeTogamu abcTpakTHOro
NPOCTPAHCTBEHHOTO MbILLIEHUSA NMpU aHanuse
CBOWCTB cuMmeTpumn KpUCTanIn4eckmx
CTPYKTYpP PYHKLMOHANbHbIX
NnonynpoBOAHMKOBBLIX MaTeprarnos;
- NPUMEHEHNST  KPUCTarNIOXMMUYECKUX
METOOOB ANA OnpefeneHnst XupanbHOCTU
YHT;
- noctpoexust pasoBbiXx T—xnP -T —
X Ouarpamm OMHapHbIX U TPEXKOMMOHEHTHbIX
cucTem;
- npuMeHeHnst TpeyronbHukoB M'Mb6ca —
Poseboma ansi onucaHus ¢asoBbIX
paBHOBECUN B TPEXKOMMOHEHTHbIX CUCTEMAX;
- MOZENMPOBaHNS CTpOEHUS "
PUNKOXMMNYECKUX CBOMCTB MHOTMoaTOMHbIX
MOJSIEKYST Ha OCHOBE KBaHTOBO-XMMWYECKMX
pac4yeToB B paMkax metogoB BC n MO;
- MOLENMPOBaHNSA OCHOBHbIX METOAOB
onTumMmM3auun XNUMUKO-TEXHOITOTMYECKMX
NpoLlecCoB B LENsAX MNOSyYeHuss BeLecTB C
3a[laHHbIMKN CBOWCTBaMU;
- npuemamm MHOPMaLNOHHOM OLEHKM
3KCMPECCHOCTU, paspeLuaroLert cnocobHOCTH
1 BOCMPOM3BOANMOCTU pe3yrbTaToB
XUMUYECKOro aHanunsa,
- HaBblkaMW aHanu3a BellecTB C
NMOMOLLIbIO rasoBon 7] >KNOKOCTHOM
Xpomartorpadguu;
- MeTogamuM  MoHM3auuMuM  obpasua,
pasgeneHnst U permcTpauum NOHOB;
- MeTogamu KayeCTBEHHOro n
KONMMYeCTBEHHOIO aHann3a BeLecTB,
aHanusa 6enkoB U MMKPOOPraHM3MOB;
- HaBblkamMW  MpOBedeHUs  aHanusa
MEeTO4O0M ABYMEPHOIO renb-anekrpodopesa B
npowecce naeHTndmrkaunm 6enKos;
- HaBblkamu Bblbopa nabopaTopHou
nocyabl M pacTBOpuTeENen B OpPraHU4eckux
peakumsix C MUKPOBOJTHOBBIM U3ITyYEHMEM;
- HaBblKamMu CYLLKN,
aerngpartaumm B
YCIOBUSIX  MUKPOBOJTHOBOTO  U3MyYEHUS;
HaBblKAMW  MPUMEHEHUS  MMUKPOBOJTHOBOIO
M3NydeHnss B  aKTMBAUUW  OPraHU4ecKux
peakuui;
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- OCHOBHble crnocobamum
NonMMepHbIX HAHOKOMMO3UTOB.

nony4yeHua

n pomMexyTodHas aTtrectauusa

KM
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20. TwvnoBble OLEHOYHbIE CpeACcTBa U MeTOAUYECKNEe MaTepuansl, onpeaensiowe npoueaypbl
oLieHUBaHUSA
20.1. TeKywyMin KOHTPOIb yCNeBaeMoCTH
KomnnekT 3agaHun Ans KOHTpornbHOW paboTbl Ne 1

Bapuant Nel
3aganme 1. C noMourpto meroga MO MOCTpOUTH SHEPreTUUYECKYIO JuarpaMMy MOJIEKYJbl N2 u
OIIPEAEIUTH MOPSA0K CBA3HU B 3TOM MOJIEKYJIE.

3ana}me 2. Kakne XxuMHYeCcKHe 3JI€MEHTHI IMIPUMCEHAIOT JIA JIETUPOBAHUA KPEMHUA B LCIIAX ITOJYUCHUA
MOHOKPHCTAJIJIOB C ABIPOYHBIM TUIIOM l'IpOBO,Z[I/IMOCTI/I‘.7 HammcaTes KBa3uXuMHu4ecKHue YPaBHCHUS ITpOoICCCa
JICTUPOBAHUA KPEMHUA C YYCTOM ATOMHOI'O M 3JICKTPOHHO-ABIPOYHOT'O Ppa3yIopAa04CHUA.

Bapuant Ne2
3aganue 1. C nomoipto Merosia MO nocTpouTh 3HEPreTUYeCcKyo auarpaMMmy mMosekyiisl CO u
OIPEIeJIUTh MOPSIOK CBS3H B 3TOM MOJIEKYIIE.
33}12“[1/[6 2. Kakpe XUMHUY€ECKUE DJIEMEHTHI MNPUMCHAIOT IJIS JICTUPOBAHWA HUTPUJA TaJlJIMA B HEIAX
IMOJIYyUCHUA 06pa311013 C 3JICKTPOHHBIM TUIIOM HpOBOI[I/IMOCTI/I? Hanmcars kBa3smXuMH4yecKue YpPaBHCHUA
npoiecca JIETUPOBAHMUsST HUTPHIA rajuius c y4eToM aTOMHOI'0 u
AJIEKTPOHHO-ABIPOYHOTO PA3YIOPSAOUCHUSI.

20.2. NMpomexyToyHasa aTTecTaumsa
lNepeyeHb BONPOCOB K 3a4eTy C OLLEHKOM:

B yem 3akniovaloTcs npeacTaBneHns O rmnepBaneHTHbIX CBA3AX B HEOPraHNYeCKoONn XUMUK.
[ante onpenerneHne NOHATUA «HAHOCTPYKTYPbI».

MpakTnyeckoe NPUMEHEHNE KHAHOCTPYKTYP» B HEOPraHUYEeCKON XUMUU.

B uyem 3akntovarTcs NPUHLMNBLI MO3aUYHOW HEPABHOBECHOW TEPMOAVNHAMMKIN?

MpuHumn Beptno-TomnceHa, ero orpaHUY4EeHHOCTb.

MpuHuun Jle WaTenbe — bpayHa (NPUHLMN HAUMEHbBLUETO NPUHYXKAEHUS).

MpyHUMN «HEPaBHOBECHOCTb — UCTOYHUK YNOPAOOYEHHOCTU» B XMMUYECKUX NpoLeccax.
CtaTtuctmyeckasa uHTepnpeTaumnsa sHTPonuu.

© © N o Ok

CamoopraHusaumsi guccunaTMBHbIX CTPYKTYP.

[EnY
e

Mepa ycTon4mMBocT coeguHEHMS.

=
=

. CBoboaHasa n ceasaHHasa 3Heprus.

[N
N

HasoBuTe 0CHOBHbIE NPOBeMbl, CBA3aHHbIE C KBAHTOBO-XMMUYECKUMW NMPpeaCcTaBneHNnsIMn B
HEeopraHN4YeCcKom XUMUMN.

13. KoBaneHTHO - MeTannmyeckas cBa3b B NepexodHblix MeTannax.

14. lMpouecchl MacconepeHoca B cucteMax ¢ ydactmem teepgon dasbl.

15. lMpueeanTe npumMmepbl NPOSBIEHUI pa3MepHoro addekTa.

16. CucTtembl C NONOXUTENBHOW, OTpULLATENBHON 0BPAaTHOM CBA3BIO U «HECBA3AHHbLIE» CUCTEMBI.
17. lepeHOC aHeprum 1 BelecTBa B CONPAXKEHHbIX CUCTEMAX.

18. Xumuyeckue n ra3oBble paBHOBECUS.

19. Teopuu kaTanmsa. OnekTpokaTanuma.

20. CKOpPOCTb M MEXaHU3M XMMUYECKOW peakummn. 3akoH AeNCTBYIOLLMX Macc.
30



21.
22.
23.

24,
25.

26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44,

45,
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

CKOpOCTb peakuum 1 TemnepaTypa.
B3anMocBsi3b TEpMOANHAMUKN Y KUHETUKA XUMUYECKUX PEaKLUIA.
Kepamuyeckune matepuansl 1 0611acTb UX UCMOMb30BAHUS.

3KCI'IepI/IMeHTaJ'IbeIe MeTOoAdbl onpeaeneHnd d)paKTaJ'leOVI Pa3MepHOCTH.
ArperaTHoe COCTOAHME BellecTBa. AMOp(bele N Kpuctarnnmnyeckme teepable tena. MOHOKpVICTaJ'IJ'IbI
N nonukpucTansbl.

[edekTbl KpucTannuyeckom CTpyKTypbl. ToveyHble aedekTbl U UX knaccudumkaums.

Obwmne cBegeHus o NnonynpoBoAgHMKaX. ONEKTPOHHAsA u AblpoyHas
NpoBOANMOCTb B MONyNpOBOAHMKAX.

HI/ITpI/I,EI, rannna — Kpuctaryinm4eckaa CTpykTypa, (*)I/I3VI‘-IeCKVIe CBOWNCTBA.
MeToap! nony4yeHna MOHOKPUCTAaNoB U NIeHOK HUTpuaa raniuns.
O6nacTtb NPUMEHEeHNA HUTpUaa ranjina.

Kapbua kpeMHunsa — nonnmopdHble mogudurkaumm, Kpuctannuieckas CTpykTypa, dusndeckue
CBOWCTBA.

MeToabl Nosy4eHMs MOHOKPUCTanoB.

MeToabl NoNyyYeHUst TOHKUX NIIEHOK

BHeLHWN n BHYTpeHHU hoToadhdpekT. Pusnyeckne npuHumnel pabotel PIrT.
®3l1 Ha ocHOBE KPeMHMUSI.

OcHOBHblE MeToAbl NoNyyYeHns Tennypuaa kKaaMmus U TBEpPAbIX PacTBOPOB Ha OCHOBE
xanbkorenmgos A'B"CVY',

AdhdekTnBHOCTE PII1 Ha OCHOBE pasNUYHbBIX MONYNPOBOSHUKOB.
MeTannokcmaHble NonynpoBOAHUKM Kak MaTepuarbl 4515 ra30BbIX CEHCOPOB.
MpuHUKUN paboTbl NONYNPOBOAHNKOBbLIX Fa30BbIX CEHCOPOB.

Oxkcmg onosa (1V) - ocHoBHOM MaTepuan A5s ra3oBbIX CEHCOPOB.
MeTannokcmaHble NonynpoBOAHUKM C AbIPOYHBIM TUMOM NPOBOAUMOCTM.
Yrnepogocoaepxaiume HaHomaTepuansl: ynnepeHsl, YHT, rpacdeH.
O6nactn npMMeHeHns yrnepogocoaepalmnx HaHoMmaTepmanos.

MexaHn3Mbl B3anMOAenCTBUA MUKPOBOSTHOBOIO U3ITy4YeHNs C BELLLECTBOM, NpenmyLLiecTBa
MWKPOBOJTHOBOrO Harpeea.

Tunbl MMKPOBOJTHOBbLIX PEAKTOPOB.

CuvHTe3bl nog aTMocepHbIM JAaBNEHNEM B YCITOBUSX MUKPOBOTHOBOW akTUBALNN.

CwuHTEe3bl NoA NOBbIWEHHbIM AaBNEHNEM B YCNOBUAX MUKPOBOSIHOBOW akTUBALIMW.

Peakunu retepoumknusaymm, npoTekarLwme B yCroBUsaX MUKPOBOSTHOBOW akTUBALUN.

Peakuumn anknnnpoBaHusi, NPOTEKaKoLLME B YCNOBUAX MUKPOBOSTHOBOW aKTUBaLUN.

Peakuuun auunupoBaHus, npoTekatoLmne B yCNoB1UAX MUKPOBOSTHOBOW akTUBaLMMW.

CuHTe3sbl 6e3 pacTBopuTens (TBepaodasHble CUHTE3bI) B YCNOBUAX MUKPOBOSTHOBOM aKTUBaLUN.
LlenHble npoueccbl 06paszoBaHNA MakpOMOIEKy .

CrtyneHyaTas nonumepusaumsi, MexaHmam. [ecTpykums npy nosIMKOHAEHCauUmm.

MonumepaHanornyHble NpeBpaLLeHNst IMHENHbIX U TPEXMEPHbIX NONUMeEpPOB. Peakummn gecTpyKkumm
1 CLUMBAHUS MaKpOMOIEKYI.

B3anmocss3b Mexay CTPYKTYpOn NoriMmMepoB U X CBONCTBAMM.

OcHoBbI TEPMOAMHAMUKM NMOBEPXHOCTHbIX SIBNEHUI. [TOBEPXHOCTHAsA SHEPTUS 1 MOBEPXHOCTHOE
HaTshHKeHue.
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57.
58.
59.
60.
61.
62.
63.
64.

65.
66.

67.
68.

[1BOMHOW 3MEKTPUYECKUI CIOWM Ha NOBEPXHOCTU pasaena ¢das; NpudnHbl 1 MexaHnam obpasoBaHms.
JTnodho6HbIe KonnounaHele cuctembl. Bugbl yctonumsocTtu. Koarynauunsa anekrponvtamu.
Peonornyeckne csoncTea gMcnepcHblx cuctem. HeloTOHOBCKOE TeYEHUE 30M€EN.

Mepa yctonumnsoctn coeanHeHus. CesoboaHas n CBA3aHHasA dHeprus.

CKOpOCTb 1 MEXaHU3M XMMNYECKOW peakLmm.

Teopna aneMeHTapHbIX B3aUMOLENCTBUN.

O6Lwas Teopus kaTanuaa.

OcCHOBHbIE XapaKTePUCTUKN INEKTPOXMMNYECKNX NPOLECCOB.

Mpumepbl NposiBNEHM pa3MepHOro adpdekra.
Cuctembl C NONOXUTENBbHOW, OTpULaTenbHon o6paTHON CBA3bI0 N «HECBA3AHHbIE» CUCTEMBI.

KepaMI/ILIeCKI/Ie mMaTtepuarsbl U obnacTb X MCMNOSNb30BaHUS.
3KCI'IepI/IMeHTaJ'IbeIe MeTOoAdbl onpeaeneHnd d)paKTaJ'leOf/'I pa3mMepHOCTH.

Mpumep KUM (ans npomexyTo4YHOM aTTecTauum — 3a4eT C OLLeHKOW):

YTBEP>XOARKO

3aBeaytowmn kadpegpon

obLwen n HeopraHN4eCcKom XMMnm
B.H. CemeHoB

HanpaeneHne nogrotoBku/cneumansHocTb 04.04.01 - Xumus
OuvcumnnunHa: AKTyarnbHble 3agadn COBPEMEHHON XUMUK
dopma obyyeHus: ovHas

Bua KOHTpons: 3a4eT C OLEeHKON

Bug atTectaumm: npomexyTovHas

KOoHTponbHO-namMeputenbHbin matepman Ne 1

1. TNpakTnyeckoe NpUMEHeHEe HAHOCTPYKTYP B HEOPraHUYeCKON XUMUMN.

2. ®oToanekTpudeckme npeobpasoBaTeny CoONHEYHON SHEPTN HA OCHOBE KPEMHUS.

Mpenogaeartenb A.FO. 3aBpaxHoB

YTBEPXOAIO

3aBegytowmmn kadpegpon

obLuen n HeopraHM4eCKON XMMUn
B.H. CemeHoB

Hanpaenexue nogrotoeku/cneumansHocTb 04.04.01 - Xumus
OucumnnuHa: AkTyarnbHble 3a4a4m COBPEMEHHON XUMUN
dopma 0byyeHus: ovHas
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Bua KOHTponS: 3a4eT C OLeHKON
Bua atTrectauun: npomMexyToyHas

KoHTponbHO-nsmeputensHbli matepmnan Ne 2

1. B yem 3aknovarTcs npuHUUNbGI MO3an4HON HepaBHOBeCHOVI TepMOﬂI/IHaMI/lKVI?

2. I'Ionyqume TOHKUX NNEeHOK HUTpuaa rannna and BbICOKOYaCTOTHOWN OMNTO3JTEKTPOHUKN.

lNpenogaBaTtenb

A.1O. 3aBpaxHoB

,D,J'IFI oueHnBaHNA pe3ynbTaToB 06y‘-IeHI/IFI Ha 3a4eTe C OLeHKom ncnonb3yeTcAd 4-6annbHas wana:

«OTJIMHHO», «XOPOLWIO», «yAOBNETBOPUTESNIbHO», «KHEYJOBJIETBOPUTESTBHO».

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKasnbl OLueHNBaHNA pe3yrnbTaToB o6yquM;|.

Kputepumn oueHnBaHnS KOMNeTEHL NI

YpoBeHb
CchopMmMpoBaHHOCTH
KOMMeTEeHLUMN

LLikana oueHok

MonHoe COOTBETCTBME oTBeTa
obyuvaroLlerocss BCeM nepeyvmcrieHHbIM KpUTEpPUsIM.
Obyuvatowminca AeMOoHCTpupupyeT 3HaHue

TEOPETUYECKMX OCHOB  y4ebHOM  AUCUMUNAWHLI,
CrMOCOOHOCTb OPMEHTUPOBATLCS B  COBPEMEHHbIX
npobriemax XumMmm 1 cnocodax Nx peLleHnst; ymeHme
WNNIOCTPpMpOBaTb OTBET NpuMepamu, akTamu,
AaHHBIMM  Hay4HbIX WCCNEAOBaHUW, a Takke
NPUMEHSITb TEOPETUYECKNE 3HAHUS ANsl peLleHus
NnpakTU4ecknx 3agau.

[NoBbILLEHHbIN
YPOBEHb

OT1nuyHo

OTBET Ha KOHTPONbHO-U3MEPUTENBHbLIN
Martepvarn He  COOTBETCTBYeT  OOHOMY U3
nepeyncrieHHblx  nokasatenen.  OByvarowmics
HEeyBEPEHHO OPUEHTUPYETCHA B OCHOBHbIX MOHATUAX
y4yebHOM AucuMnnanHbl, COMHeBaeTca B Bblbope
NPaKkTU4YeCcknx CrnocoboB peLleHnsi COBPEMEHHbIX
NpobrieM XMMUK, HO AAeT NMpaBUITbHblE OTBETbI Ha
OOMNOJTHUTESbHbIE BOMPOCHI.

Ba3zoBblili ypoBeHb

XopoLo

OTBeT Ha KOHTPOSIbHO-U3MEPUTENbHbLIN
mMartepuan He CcOOTBeTCTByeT mobbiM ABYM U3
nepeyYncrieHHblX nokasareneun, obyvawwwmicsa gaet
HenosHble OTBETbl Ha AOMNOSIHUTENbHbIE BOMPOCHI.

,D,eMOHCTpVIpyeT YacCTU4Hble 3HaHUA
TeopeTn4eckoro MaTepuana, aonyckaeT
CyuwleCTBeHHble ownodkm npu MCnonb3oBaHNn
npumepos, CbaKTOB, AaHHbIX Hay4HbIX

nccnenoBaHu ans MNNCTpnUpoBaHNA oTeeTa.

Moporosbin
YpOBEHb

YpoBneTBOPUTENBHO
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maTtepuan He COOTBETCTByeT nbbiM TpeM K3 Moporosbi Hey0BNETBOPUTENBHO
nepeyncrneHHbix  nokasatenei.  Oby4vatowmiics

AEMOHCTPUPYET  OTPbIBOYHbIE, (parMeHTapHble
3HaHWsi, pgonyckaeT  rpybble  owubkM,  He
OPVEHTUPYETCS B COBPEMEHHbIX NPOoGremax XuMuu,
He oTBeYaeT Ha AOMNOSHUTENbHbIE BONPOChHI.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbIV

ypOBEeHb

Tembl pedepaToB, 4OKNAAOB, COOOLLEHUN:

1. CwuHepreTuka — TeOpUsi CaMoOpraH13aLmm B TeopeTU4eCcKon HeEOpraHN4eCKom XMMuu.
2. Tlpouecchbl camoopraHmsaumm B HeopraHmyeckux TeepaodasHbix npoLeccax.
3. HaHOoCTpyKTYypbl B COBPEMEHHOW HEOPraHNYECKON XMMUN.
4. VIHOYKTUBHaA 1 AedyKTMBHAs CXEMbl HaYYHOrO NO3HAHWS B XUMUN.
5. [edvnHnumm ocHoBononararLwmx NOHATUIA HEOPraHNYECKON XUMUMN.
6. [Mpobnemsbl, cBA3aHHbIE C KBAHTOBOXMMUYECKOW MHTEPNpEeTaumen XMMmM4YeCcKMx npoLeccos.
7. TlepeHoc a3Heprumn 1 BeLLecTBa B COMPSPKEHHbIX CUCTEMAX.
8. OcobeHHOCTN anekTpoKaTanUTUYEeCKNX NPOLIECCOB.
9. TlloBepXHOCTHbIE SABEHMS.
10. XuMuna HaHOpa3MepHbIX CUCTEM.
11. MexaHn3Mbl B3aMMOAENCTBUSA MUKPOBOSTHOBOIO M3MNy4YeHUs C BELLLECTBOM
12. TviNbl MMKPOBOSHOBbLIX NEYeN.
13. Peakumun pasnoxeHus, OKUCNEHWs, CyLLKa, Aernapataumus B YyCNoBMUsX MUKPOBOMHOBOIO MU3IyYeHNS.
14. MMpumepbl peakunmn reTepouuknmnsaumm, NPOTEKaLWMX B YCNOBUSX MUKPOBOMHOBOW akTUBALIMW.
15. MNpeumyLiectsa MMKPOBOSHOBOIrO Harpeea.
16. Mpumepbl peakuun ankunmpoBaHusi, NPOTEKaoLWMX B YCNOBMAX MUKPOBOSTHOBOW aKkTUBaL K.
17. CuHTe3bl NoA NOBbLILLIEHHBIM AaBMeHMeM, NpoTeKatoLmMe B YyCNOBUAX MUKPOBOSTHOBOM aKTUBaLUN.
18. Mpumepbl peakunn aunnmpoBaHns, NPOTEKAIOLWNX B YCITOBUSIX MUKPOBOSTHOBOWM akTUBALUN.
19. MNMocyna v pacTBOpUTENN B peakumsxX C MMKPOBOSTHOBbIM U3MNy4YeHUEM.
20. CuHTesbl nog aTMOCdEpPHbIM AaBreHNeM, NpoTeKatoLme B yCIOBUAX MUKPOBOSTHOBOW aKTUBaLUN.
21. Mpumepbl peakummn aueTunMpoBaHns, NPOTEKAIOLWMX B YCIIOBUAX MUKPOBOTHOBOW aKkTUBaL K.
22. CuHTesbl 6e3 pactBopuTens (TBepaodasHble CUHTESbI), NpoTeKaroLme B YCIIOBUAX MUKPOBOSTHOBOW
aKTMBauuun.
3adaHus dns nposedeHuss duacHoCMuUYeCKUX pabom ¢ Uesibio OUEHKU OCMamoYHbIX 3HaHUl 1o
pe3ynbmamam 0c80eHuUs1 OaHHOU OUCYUNIUHbI
OrnK-1

B51.0.05 AkTyarnbHble 3aga4m coBpeMeHHOM xummumn 1)
TeCTOBble 3aaHus:
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1. Kakne metodbl OTHOCATCA K MHCTPYMEHTanbHbIM MeTogamM aHanusa?
1) MeToa HenTpanusauuu
2) MeTog KOMMNNEKCOHOMETPUN
3) CnekTpanbHbIn aHanua
4) TloTeHUnoOMeTpUNYECKUA aHanu3
2. Kakne meTtoabl (cnocobbl) pacyeTa KOHLEHTpauum onpeaensemblxX BELWECTB UCMOMb3YHTCA B
aHanUTUYecKon NpakTuke PU3nKo-XMMN4eCcKoro aHanmsa Hanbonee LLUMPOKO?
1) MeToa rpagyvMpoBoYHOro rpadmka;
2) MeTopg cTaHOapToB;
3) MeTog nobasok;
4) MeTopA rnaBHbIX KOMMNOHEHTOB.
3. Kakne ocHoBHble 6a3bl Hay4YHOW MHdOopMauun?
1) eLIBRARY
2) Scopus
3) Web of Science 4. Kakne cunbl 4eNCTBYIOT MeXay 30HAOM 1 06pa3sLoM B aTOMHO-
CUNOBOM MUKpOCKOMNe?
1) anekTpocTaTU4eckue;
2) KoBaneHTHble; 3) BaH-4ep-BaanbCcoBbl; 4) MarHUTHbIE.
6. Haubonbliasa paspelatowas cnocobHOCTb MUKPOCKONa JOCTUraeTcs npu Ncnonb3oBaHum
crneayoLLero Buaa nsnyvyeHus:
1) PpEeHTreHOBCKOro;
2) BMOUMOTO;
3) ynbTpadmnoneToBoro;
4) 3NEeKTPOHHOrO;
5) wHdpakpacHoro.
7. TeyeHue notoka Npu PpakLMOHNPOBAHUN B NONEPEYHOM MOMe OCYLLEeCTBAETCA:
1) [nVMHHOM KBapLEeBOM Kanumnnspe;
2) cnoe nNopucToro copbeHTa;
3) NNOCKOM KaHane;
4)  UMNNHOPUYECKOWN CTEKNSAHHON TpyOKe.
8. TepmoguHamu4eckn paBHOBECHBIMW B KpUCTanax HeopraHM4eCcKkmx BeLeCTB ABNAIOTCS:
1) obbemHble (TpexmepHble) AedeKThbl;
2) [OBYMepHble AedeKThbl;
3) oaHOMepHble (NMHEeNHble) aedekTbl; 4) ToYeYHble AedeKThbl.
9. Co6CcTBEHHBIMM TOYEYHBIMU Aed)eKTaMy TBepAbIX TeM, KOTopble 06pa3ytoTCs TONbKO B GUHAPHbIX
n 6onee CNoXHbIX COEANHEHUAX, ABNSOTCS:
1) BakaHcuu;
2) aTtoMbl B MeXO0y3nuu; 3) aHTUCTPYKTYpPHble AedeKTbl.
10. OnTuMmn3aums PyHKLUMOHaNbHbIX CBOMCTB METO4AMU XMMUM TBEPAOro Tena Hanbonee
XapakTepHa ans:
1) nonynpoBOAHUKOBbLIX MaTepunarnos; 2) MeTansioB U CNiaBoB.;
3) opraHn4ecknx coeanHEHWN.
11. KaTanuaatopamu Kakmx npoueccoB MOryT BbICTyNaTb aA-aToMbl MeTanna:
1) OKMCNEHWsI/BOCCTAHOBMNEHMS OPraHUYEeCKNX COEaNHEHWN;
2) WOHU3aLMK KMCropoaa;
3) Ox,Red-npeBpalleHnin HEOpraHN4YEeCKMX KOMNOHEHTOB Cpeabl; 4) BCEX BbILLENEPEYNCIIEHHBIX
NpoLIeCcCcoB.
12. KaTtogHas reHepaumsi COnbBaTMPOBAHHOMO 3N1EKTPOHA NPOUCXOAUT:
1) TONbKO B BOOQHOW Cpeae;
2) TOnNbKO B HEBOOHOW cpeae;
3) npupoaa pacTBOpUTENS HE UrpaeT Pornw.
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13. Pasnnune npoueccoB (pOTOINEKTPOHHOMN N TEPMOINEKTPOHHOMN 3MUCCUN CONbBATUPOBAHHOIO

AJIEKTPOHa 3aKriio4aeTCA.

1) B cnocobe aHepreTU4EeCcKoro BO3OENCTBUSA Ha cpeay;
2) B CKOPOCTM reHepaLmm CoNbBaTMPOBAHHOIO 3MEKTPOHA; 3) B MEXaHM3ME 3MUCCUM

COJ1IbBaTUPOBAHHOIO 3J1EKTPOHAa; 4) npaBUJIbHOIro OTBeTa HET.

14. MeToabl 3KCnepnmMeHTarnbHOro ndy4yeHnda COCToAHnA CoNibBaTUPOBAHHOIO 3J1IEKTPOHA:

1) cyry6o umsnyeckue;
2) cyrybo aneKkTpoxumuyeckue;

3) coyeTaHue pun3N4eCcKoro Noaxona ¢ ANEKTPOXUMUYECKNM.
15. NloHHbIEe naKkocTn ObIBaoOT:
1) TONbKO HU3KOTEMMNEpPaATYypHbIe (pacTBOpbI);

2) TONbKO BbiCOKOTEMMEpPATYpHbIE (pacnnaBbl);
3) MoryT 6bITb Kak HU3KO-, TaK U BblICOKOTEMNEpPaTypHbIMU. Krtoun

Bonpochl 1 2 3 4 5 6
OTBeThbI 3,4 1,2, 3 1,2, 3 3 4 3
Bonipoctl 7 8 9 10 11 12
OTBeThl 4 3 1 4 3 1
Bonpochl 13 14 15 16 17 18
OTBeThl 3 3

2) CUTyaunOHHbIE, NMPAaKTUKO-OPUEHTUPOBaAHHbIE 3ada4n / MUHWN-KENCBI:

1.
2.

No s

00000
00000® = 000
00000 oo’o
000000

UTto onpeaenatoT Ha (POTOKONOPMMETPE - ONTUYECKYHO MAOTHOCTb UMK NoKasaTenb NperioMneHna?

B kakom mMeToAe UCnonb3yT BbICOKOYACTOTHbIE 6e33aneKkTpoaHas namna n namna ¢ nonbiM

KkaTogom?

MHupekcbl KoBada Mcnonb3yoT B XpomaTorpadun ons ycTtpaHeHust NpuMecen unm Ka4ecTBeHHOM

naeHTndmKaumn BeLecTs?

B mMeTode onTUYeCKMX NMMHLIETOB UCMONb3YEeTCH ... U3NyYeHue.

MeTtoabl MALDI n ESI ncnonb3ytotca B Macc-CnekTpoMeTpmmn BELLECTB C ...

FBneHne anekTpoocMoca HaxoauT NPUMEHEHME B ... aNeKTpodopese.

Mepeuncnute He MeHee OBYX TUMOB CUIOBbIX BO3OeNCTBUN B
NPOTOYHOro PPaKLMOHNPOBAHNSA B NOMNEPEYHOM norse.

BcTaBuTb nponyLeHHoe CroBo.

OcHOBHble 3agayM XMMUM TBEPAOro Tena 3akmyalTcs B YCTAHOBMEHMM B3aMMOCBA3N MexXay

KayeCTBEHHbIM N KONMYECTBEHHBIM COCTaBOM, TBEpPAbIX Ten € UX PU3NKOXMMUYECKUMM

cBoMcTBamMn, a Tawkwke oboCHOBaHME nMyTerM Cco3gaHusa MaTtepuanoB C  YryyleHHbIMU

aKcnnyaTauMoHHbIMX napameTpamn, paspaboTka Teopunm CTPOEHUS U peakuMOHHOW CnocoBHOCTU

TBEpAbIX Ten.

BctaBuTb nponyLleHHble crioBa. OAHUM U3 LeHTparbHbIX TEOPETUYECKNX NOSTOXKEHUIA XUMUM

TBEPOOro Tena aBngeTcq ydeHune o kpuctanne. 10. BctaButb undpy,

COOTBETCTBYIOLLYIO HOMEPY PUCYHKA.

O6pas3oBaHMI0  TOYEYHbIX AedekToB no
cxeMa, NpeAcTaBNeHHasa Ha pUCyHke

MOMEKYNAPHON Maccoun.

mMeToae

MexaHuamy  PpeHkens

QO

COOTBETCTBYET

000

OOO
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PucyHok 1.

PucyHok 2.
Knioum
Bonpochl 1 2 3 4 5 6
B aTOMHO- | Ka4eCTBEHHO
abcopbumoH n .
ONTUYECKYHO . Bbicokon / KanunnsapHo
OTBeTbl Howm noeHTuduka | nasepHoe .
NOTHOCTL | cexrpockon m OonbLUon M
1 BellecTB
Bonpochl 7 8 9 10 11 12
TEnnoBoe,
rpaBMTaLMNOH
Hoe,
LEeHTpoGexH .
OTBeTbl oe, CTPYKTYpOM peanbHOM 1
aneKTpu4eck
oe,
MarHuTHoe

0 OMNK-2 MNepe4yeHb 3apaHuin ANA NPOBEpPKU
copmupoBaHHocTn KomnetTeHummn: 51.0.05 AkTyanbHble 3agayn
COBPEMEHHON XNMUn

1) TecToBbIE 3a4aHuUs:

1. Kakue nyHKTbl 4OKHbI ObITb OTpaXKeHbl Npy 0POPMIIEHUM OTYETA O BbINOSTHEHHbIX

3KCNepMMEHTarbHbIX U pacYeTHO-TEOPETUYECKMX paboT?
1) CopepxaHve, BBeaeHune, 063op nutepaTypbl, METOAMKN IKCNEPUMEHTA, 06CyXaeHne

2) Uenb, 3agaun, BbiBOAbI
3) Het npaBunbHoOro oTeeTa

NoJNly4eHHbIX pe3ynbTaToB, BbiIBOAbI, CMACOK NCnonb3oBaHHOMN nnTepartypbl, NpUnoXxeHune

UTo OomKHbI cogepXXaTb BbIBOAbI B OTHETE?

1) O60o06LuieHne 1 OLEHKY MOMHOThLI PELLEHUI NOCTAaBMEHHbIX 3a4ay paboTbl UNK OTAEMbHLIX €e
3Tanos

2) Kpatkoe noBTOpeHue Bcero xoaa paboTsl

3) [MepeyeHb METOAOB MCCrEAOBaHWIA 1 pacyeToB

UTo 03HayaeT NpoBECTM aHanm3 pe3ynbTaTtoB COOCTBEHHbIX AKCNEPUMEHTANbHbIX U

pacyeTHOTEOPETUYECKNX paboT?

1) [MpeobpasoBaHne BXOAHOM MH(OPMALMKM B BbIXOOHYHO

2) OnpepennTb KOHLEHTpauMIo BellecTBa

3) Het npaBunbHoro oTeeTa
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10.

11.

12.

13.

14.

15.

16.

Kakune norpeLuHocTn akcnepuMeHTanbHbiX paboT MoryT ObiTb?
1) CnyvaliHble;
2) Cucrtematuyeckue; 3) MngusmayansHble; 4) KonnekTueHbIe.
CnekTpanbHble MeTodbl aHanu3a Aendarca Ha:
1) ATOMHbIe U MonekynspHble; 2) IoHHble 1 paauKanbHbIe;
3) HeT npaBunbHoro oteera.
B kayecTBeHHOM XpomaTorpacn4eckoMm aHanmse NCnosb3yHoT:
1) BpemeHa yaoepxuBaHus;
2) bBbasbl gaHHbIX XpomaTorpamm ans naeHtudpukauum; 3) Nnowaam NMKos.
B kayecTBe TONNMBa B aN1eMEHTax C NONIMMEPHOM MeMOpaHoM NCNonb3yeTcs:
1) sopgopog;
2) aueTunen;
3) meTaH;
4) nponaH-6yTaHoBas dpakums.
OCHOBHbIM MOHOMEPOM Npu cnHTe3e membpaH Nafion aenaeTcs:
1) dTopBUHUT,
2) TeTpadTOpITUNEH;
3) okcup nepdpTopnponuneHa; 4) sBuHunuaeHgpTopma.
Kakown kucrnoton gonmpyeTtcsa nonmbeH3nmMmaasorn, UCnonb3yemMbll B Ka4eCTBE 3aMEHUTENNS
membpaH Nafion?
1) asoTHOW;
2) cepHoW;
3) consiHou;
4) opTodoctHOPHOMN.
Kakux XnakokpucTannu4eckmx CTpykTyp He cyliectByeT?
1) anumepuku;
2) xonecTtepukn; 3) HeMaTUKK; 4) CMEKTUKM.
Kakon Tun nsomepumn ncnonb3yeTcs B XXUOKOKPUCTANNIMYECKMX NONMMeEpax B COCTaBe
doToakTIoaTOPOB?
1) R,S;
2) E, Z; 3)cuH-, autu-; 4)D, L.
Bes yero moxHo 060MTUCHL NpK pacdeTe CTeneHy NonMMmepu3auun 4eHapMMepoB?
1) Homep reHepauuu;
2) MonekynspHas macca MoHoMepa; 3) MHOEKC BeTBNeHus aapa; 4) nHOekc BETBNEHWs 3BeHa.
K kakomy Tmny nnactukos gns 3D nedyatv meTogom aKCTpy3mu Matepuana OTHOCUTCH
NONIMNPONUNEH?
1) BbICOKOIPEKTUBHBIE; 2) UHXEHEpPHbIEe; 3) obLLero Ha3HayYeHus.
BaxHenwunm napameTpoMm, onpeaensowmm OONbLUMHCTBO YHKLNOHaNbHbIX
CBOWCTB MOMynpOBOAHNKOBbLIX MaTepuaroB, SBSeTcs:
1) Twun NPOBOAMMOCTY;
2) 3HayeHue yaenbHOW 3NeKTPOonpOBOAHOCTY; 3) BENMYMHA LUMPWHBI 3anpeLLeHHON 30HbI; 4)
3Ha4yeHue Tepmo-3.4.C.
BbibepuTe npaBuribHbIE 3aKMIOYEHNUS:
A) B nonynpoBOAHMKOBbLIX MaTepuanax peannsyetcs TONbKO 3NEKTPOHHbIA TN NPOBOANUMOCTH.
B) MaBHbIM OTNU4YMEM MeTannoB OT NOMNYNPOBOAHUKOBLIX MaTepraroB ABsSeTcs OTCyTCTBUE B
MeTannax aHepreTM4eCcKoro 3asopa Mexzay BarieHTHOM 30HOW U 30HOW NPOBOAMMOCTH.
1) yTBepxaeHue A aBnsieTcsa BepHbIM; 2) yTBepxaeHne b asnsetcs BepHbiM; 3) ob6a
YyTBEPXOEHUSA ABNATCHA BEPHBIMU;
4) oba yTBEPXOEHNA SABMSAIOTCA HEBEPHbLIMMU.
MpakTnyeckoe NpMMeHeHne B ONTOINEKTPOHHbBIX 1 MUKPOSMNEKTPOHHBIX Nprbopax Hawwnu
MOHOKpUCTansbl U TOHKME NneHkn Hutpuaa rannms GaN
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17.

18.

19.

20.

21.

22.

23.

24,

1) ¢ KyBGuyeckon KpUcTannmMyeckon CTPYKTypor Tuna cdanepura;

2) ¢ KyBuyeckomn KpucTannnyeckon CTpyKTypon Tuna xnopuaa Hatpus; 3) € rekcaroHarnbHOM
KpUCTannn4yeckon CTPyKTypour Tuna BropumnTa; 4) ¢ KyGu4eckom KpucTaniamnyeckomn
CTPYKTYpOW Tuna xnopvaa uesus.

B ocHoBe npuHumMna paboTbl npeobpa3oBaTenemn CONHEYHON SHEPTMU B SNEKTPUYECKYHO

(conHeuHbIx 6aTapen) nexuT asnexHve 1)

TEPMOIEKTPOHHON IMUCCUN;

2) 3neKTPOMarHUTHOW UHAYKLMMK;

3) BHYTpEHHero n BeHTunbHoro cotoadpdexta; 4) adpdpekt 3eebeka.

YBenuyeHue WMpuUHbI 3anpeLLeHHon 30Hbl HuTpuga rannua GaN (OEg = 3,44 3B) no cpaBHeHuto

¢ apceHmgom rannusa GaAs (OEg = 1,424 3B) o6ycnoBneHo

1) yBenuyeHnem OONM KOBANEHTHOM COCTaBNSAOLWEN XMMNYECKOW CBA3M;

2) yBenuyeHueM J0NU MOHHOW COCTaBMALLIEN XMMUYECKON CBA3M;

3) yBenuYeHueM oNn MeTanIMYeCcKom COCTaBMSWEN XUMUYECKON CBA3N.

[IOHOpHbIE YPOBHU B MOHOKpPUCTaNax n TOHKUX NNeHkax kpeMHus Si n repmanua Ge cosgatoTcs

B 9TMX MNONYyNPOBOAHUKAX NPWU NTErMpoBaHUN NPUMECHBIMW aTOMaMU:

1) Mg, B, P;

2) P, As, Sb;

3) Mg, B, Ga; 4) B, Ga, In.

Kakon n3 paktopoB npouecca aktneaumm 6onee 3Ha4yMm B KUHETUKE XMMUYECKOWN

(3NeKTPOXMMUYECKON) peakuuu:

1) mMukpockonmnyeckme adhpekTbl akTnBauum;

2) HeagmabaTtnyeckme apdeKTbl aKTUBALMY;

3) npwupoga pacTeopuTEnS;

4) 0[HO3HAYHO BbISIBUTb AOMUHUPYOLLMIA (PaKTOP HEBO3MOXHO.

[Nsa KMHEeTUKM NPOTEKAHNST KaKUX XMMUYECKMX peakumin bonee 3Ha4yMM TyHHenbHbIA 3deKT

B3anMMOLENCTBUS: 1) TOMOreHHbIX;

2) reTeporeHHbIXx;

3) CnoxHbix; 4)

3NeMEeHTapHbIX.

Ecnn ckopoCTb XMMNYECKOro B3aUMOAENCTBUSA KOMMOHEHTOB CUCTEMbI MeXay cobon He

N3MEHSETCS BO BPEMEHU, TO NPOLECC ABNAETCS:

1) paBHOBECHbIM; 2)

cTaunoHapHbIM; 3)

HecTaunOHapHbIM.

Xnmudeckoe B3aMMOOENCTBME B CUCTEME OCYLLIECTBIISIETCSA NO ABYM OOHOBPEMEHHO TEKYLLUM

peakums. B kakom cnydae ckopocCTb npouecca NnpeacTaBnseT CyMMy CKOPOCTEN napumarnbHbiX

NpOLIeCCOB:

1) npw UXx HE3aBUCUMOM NPOTEKAHUN;

2) npuv Hanuyum cnaboro B3avMOAENCTBUA MexXay y4acTHUkamm obenx peakuuin; 3) npu
HanNn4mMm CUIbHOro B3aMMOAENCTBUSA YH4aCTHUKOB 06enx peakuunin; 4) cymmmnupoBaHue
CKOPOCTEWN HEBO3MOXHO HM B KaKOM Criyyae.

®PyHKUMOHaNbHasa B3aMMOCBA3b MEXAY CKOPOCTbIO XMMMUYECKOro npoLecca 1 ero aHepruen

akTmBauun asnseTcs: 1) NIMHENHOW;

2) kBagpaTuyHoum; 3)

3KCMOHEHLMaNbHOM;

4) norapndMmN4ECKOMN.

Kriroum

\ Bonpocel \ 1 2 3 4 5 6
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OTBeThl 1 1 1 1,2 1 1,2
Bonipoctl 7 8 9 10 11 12
OTtBeThl 1 2 4 1 2 2
Bonpochl 13 14 15 16 17 18
OTBeThl 3 3 2 3 3 2
Bonpochl 19 20 21 22 23 24
OTBeETHI 2 4 2 2 1 3

2) CUTyauMnOHHbIE, NMPaKTUKO-OPUEHTUPOBaAHHbIE 3ada4n / MUHN-KENCBI:

1.

2.
3.
4

o

© o ~NOo

10.

11.

BoamoxXHO nu caenaTb BbIBOAbI M3 COGpaHHOro Maccmea uHgopmaumm 6e3 ee nepepaboTkn?

K kakum meTogam aHanusa OTHOCUTCS KOHAYKTOMEeTpua?

K kaknm metogam aHanusa otHocaTca VK- n KP-cnektpockonua?

Uto oueHnBaeT ypaBHeHne BaH-[eemTepa? PasmbiBaHne xpoMmaTorpadnuyeckux nmkos Unu nx
BbICOTY?

MeTannom, KOTopbli BLINOMHAET pOofb KaTanusatopa B TONSIMBHbIX 3NeMeHTax ¢ NosIMMeEpPHOM
MembpaHon aBndeTcs ...

OaHum 13 pacnpocTpaHeHHbix MmeTogoB 3D nevatun siBnsieTcs ... ctepeonurorpadus.

Yto o603HauvatoT Oykebl O n P B abbpeBnatypax OLED n PLED, oTHocAwmxca kK cBeTogmonam?
HasoBuTe cxemy cMHTe3a AeHAPMMEPOB, anbTepPHATUBHYO KOHBEPreHTHOWN.

BcTaBuTb nponyLeHHble crosa.

Mpun cosgaHumn NoNynpOBOOHNKOBbLIX FA30BbIX CEHCOPOB PE3NCTUBHOMO TUna Hanbonee

3P PEKTUBHBIMUN N NEPCMNEKTUBHBIMU ABMSIOTCS LUMPOKO3OHHbIE
NonynpoOBOAHUKM C LUMPUHOW 3anpeLLeHHON 30Hbl NpMbnmnanTensHo 4 aB.

BcTaBuTb nponyLweHHoe Yncro.

Mpun co3gaHumn npeobpasoBaTenen CoONHEYHON SHEPTUN B SNIEKTPUYECKYHO SHEPTUIO (CONMHEYHbIX
G6aTapen) Hanbonee apPEKTUBHBIMIN N NEPCNEKTUBHBIMU ABASAOTCS NONYNPOBOAHMKOBLIE
mMartepuvarbl C BENNYMHOW LUMPUHbI 3aMnpeLLEHHON 30HbI NPUGN3NTENBHO aB. Ykaxute
4YMCMO C TOYHOCTBIO A0 OECAThIX, pasgenuTens - 3ansaTas.

BcTtaBuTb HOMEpP pUCyHKa.

Cxema, oTobpaxatrowas npuHuunuansHoe yCTponcTeo npeobpasoBaTens CONHEYHOW IHEPrin B
3NEKTPUYECKYIO SHEPI1IO (ConHeYHyto 6aTapeto), npeacTaBneHa Ha pucyHke

__SIiN -
n-GaN e
n-AlGaN
SO0 © »0 ©C OO0
GaN n—K:Hm

SiC - noorosrcxa

PucyHok 1.
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Front Contact:
3.0 pum Al
0.05 um Ni MgF, _
Antireflection Coating
I (AR C) (0.08-0.12 um)

Cds
Window (0.05 pym)

CIGS
Absorber (2-4 pym)

Mo

Glass
Substrate

PucyHok 2.

12. BcTtaBuTb NponyLieHHoe CNnoBo.
- 3TO yBENMYEeHne aNeKTpu4ecKor NPoOBOAMMOCTHY BeLlecTBa Nnoj
AENCTBMEM BHELLHEro 351IeKTPOMarHMTHOrO U3ry4yeHnst pasnuyHomn AfVHbI BOSTHbI.

CBOWCTBEHHA nonynposoaHMKam u, B HeKOTOpOIZ cTeneHun, AnaneKTpukam.

Kntoun
Bonipochl 1 2 3 4 5 6
MeToAbl
SMEKTPOXUM | KomeGaTens pa3MbiBaHue
OTBeThI HEBO3MOXHO NYECKUM HOW X&%Zliﬂia nnaTtuHa nasepHas
MeToaam CI'IeKTV[I)VIOCKOI'I MKOB

Bonpochl 7 8 9 10 11 12
OpraHuM4ecku

OTBETHI en avBepreHTH | MeTtannokcu 15 5 doTonpoeop,
NOJSIMMEPHBI as OHble MMOCTb

e
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