MMWHOBPHAYKW POCCHU
®ENEPAINBHOEIMOCYOAPCTBEHHOE BIO[PKETHOE OBPA3OBATENBHOE YYPEXKAEHUE
BbICLUETOOBPA30BAHUA

«BOPOHEXXCKWUNA rOCYOAPCTBEHHbLIW YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAIO

3aBepyoLmin kadpenpon
obweli u HeopeaaHu4eckou xumuu
CemeHos B.H.
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PABOYASA MNPOrPAMMA YYEBEHOU OUCLUUNINUHbI
B1.0.05 AkTyanbHble 3aja4ymM COBPEMEHHON XUMUUN

. Koo n HaumeHoBaHMe HanpaBneHusa nogrotoBku/cneunansbHocTu: 04.04.01 Xumng

. Mpodmnb noaroroBku/cneunanusaumua: Xumus;

. KBanudukaumsa BbinyCKHUKa: Maructp
. Popma obyueHusn: OuyHas

. Kacheppa, oTBevarowlas 3a peanmsauuio QUCLUUNIINHDbI:

kadenpa obLien 1 HeopraHNYECKON XUMUn

. CoctaBuTENnu nporpamMmmbi: 3aBpaxHoB AnekcaHap KOpbeBuy,

OOKTOP XMMUYECKUNX HAYK, AOLIEHT

. PekomenpgoBaHa: HMC xumunyeckoro pakynbTeta BI'Y 13.02.2025, npotokon Ne10-02

. Y4yebHbIn roa: 2025/2026 Cemectp(bl): 1,2



9. Llenn v 3agayun y4yeb6HOM AUCLMNNUHbBI

[aHHaa gucumnnmHa CoCTOMT U3 LWECTU YacTen:
aKTyanbHble 3aa4un (PU3NYEeCKon XMMuu;
aKkTyarnbHble 3aia4n XuMumn TBEPAOro Tena;

B) aKTyarbHble 3a4a4M HEOPraHNYEeCKON XNMuK;

r) aKTyanbHble 3a4a4n aHanUTUYECKON XUMUK;

L) aKTyarnbHble 3aa4n OpraHNYeCKOn XNMUK;

€) aKTyasibHble 334341 XUMUU BbICOKOMOSIEKYNIAPHbIX COEAMHEHWN,;

OcHoBHas Lenb Kypca COCTOUT B TOM, YTOObI faTb MarucTpaHTam KpaTkuin 1 BCEOOHEMINIOLLMI
0630p M aHanNM3 MeToAONOrMYECKNX NOAX0A0B, KOTOPbIMU ONEPUPYET COBPEMEHHAA XUMUA Npn
peLleHnn aKkTyanbHbIX (PyHAaMeHTanbHbIX U NPUKNagHbiX 3agay. JTeKUMOoHHbIN Kypc 06a3aH faTb
apryMeHTMpOBaHHbIN OTBET Ha BOMPOC, Kakne 3agayn B 0651acTv CMHTE3a HOBbIX BELLECTB U
MaTepuanoB, a Takxe co34aHusA NepCrneKTUBHbIX XUMUYECKUX TEXHOMOIMI ABMAITCA aKTyanbHbIMU B
XXI Beke, 1 ykazaTb cnocobbl nx pelieHus. N3yyeHune pasaenoB U3nyeckon XumMmm npecneayet Luenb
pa3BUTb XMMWUYECKOE MbILLIEHNE, HAYYMTb TEOPETUYECKOMY NOAXOAY K aHaNN3y Hay4HbIX Npobnem u
KPUTUYECKN BOCMPUHUMATb, Ka3anocb Obl, HE3bIONEMbIE XUMUYECKNE TEOPUN.

OcHoBHble 3agaum Kypca:

- ccbopmupoBaTh obLLeTEOPETUYHECKUA (DYHAAMEHT XMMUYECKOW HAyKM B LIENOM, BKITHOUAOLLNN
06 bACHEHME NPMPOABI XMMUYECKOW CBSA3U U ONMUCAHNE XMMUYECKOTO CTPOEHMSA HEOPraHNYECKNX
COeAMHEeHUN MeToAaMu BaneHTHbIX CBSI3EN U MONEKYNApHbIX opbutanen;

- cchopmupoBaTb Y CTYAEHTOB CUCTEMY 3HAHWI 06 OCHOBHbIX NPO6IEMax COBPEMEHHON XMMMM,
nokasaTb, KaKuM1 MeToAamu n cnocobamm NbITAaeTCs MX PELLIMTb COBPEMEHHOE Hay4YHOE COOBLLECTBO;

- pacKpbITb POSib COBPEMEHHOMN (PU3NYECKON XMMUKN KaK Hanbonee o6LLen YacTu XMMU4YeCcKom
HayKu; NOKa3aTb AOCTUXEHMWA B CUHTE3€ HOBbIX HEOPraHMYeCKUX MaTepunanos 1 BO3HMKaOLME Npy 3TOM
npo6nemsl.

- pacKpbITb pPOSib XMMWUM TBEPAOrO Tena B CUHTE3€ NEPCNEKTUBHbIX MaTepunanos ang
MMWKPO3NEKTPOHUKUN, HAHOMHAYCTPUKN, CUCTEM 06paboTKKM, Nepeaayn n xpaHeHus LMdpoBoOW
nHOpMaLMK, CO3AaHNA «3ENEHbIX» U IHEpProcbeperanLLmx TEXHOMOMMIN, a TakXe AN peLleHus
nNpo6siemM 3KONOrnM4eckoro MOHUTOPUHra aTMOCHEPHOro BO3A4yXa;

- PacKpbITb POSib @HANMUTUYECKON XUMUM B CO30,AHUN HOBbIX KOMMJIEKCHBIX METOA0B
BbICOKOTOYHOrO KONMMYECTBEHHOIO aHann3a cocTaBa BELLECTB 1 MaTepuarnos B
yNbTPaMUKPOKOSINYECTBAX C LieNblo MPUMEHEHMSA X B COBPEMEHHOM MaTepuanoBeaeHnmn, 3KONorm n
NHAOYCTPUN HAHOCUCTEM,;

- pacKpbITb OCHOBHbIE HanpaBfeHNA Pa3BUTUA COBPEMEHHON OPraHNYeCKon XMMUn, faTb aHanu3
ee AOCTUXEHWUI B CUHTE3€E HOBbIX BELLECTB, 0003HAYMTb rMaBHble TEHAEHUMSIMI B 06N1acTn cuHTE3a
OpPraHNYeCcKnx CoeaUHEHN C UCMOSb30BaHMEM Pa3nnNyHbIX aKTUBALMOHHbIX METOA0B, B TOM YMCIE,
MWKPOBOJSTHOBOW aKTUBALWK;

- cchopmupoBaTb CUCTEMY 3HAHUI B 06N1aCTU CUHTE3a, CBOMCTB U MPUMEHEHUA NONMMMEPOB Ha
OCHOBE COBPEMEHHbIX Hay4HbIX JOCTUXEHMWI, pacKpblTb 0COBEHHOCTN pacTBOPOB KonnonaHbix MNAB kak
YNbTPaMUKPOreTEPOreHHbIX CUCTEM, OTNNYAIOLWMXCA (Pa30BbIM pa3feneHneM Ha MUKPOYPOBHE C
obpa3oBaHMeM yrnopsil0YEHHbIX YaCTUL, HAHOpPa3MepHoKn nceBnodassbl,

- cchopmupoBaTb cUCcTeMy hyHAAMEHTaNbHbIX 3HAHUIN MO XMMUN paanKasibHbIX MPOLLECCOB U
CBEJEHMWIN O HOBbIX METOAAX yNpaBfieHUs NpPoLeccaMmm NoMmMmepu3annmn. - packpbiTe 0CoObeHHOCTEN
Nnosly4YeHns n CBOMCTB HAHOYACTUL, MOIMMEPOB U NONMMEP-MeTanIM4eCcKnX KOMNo3nTOoB.

a
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10. MecTo yyeb6HOM ancuMNNnHbI B cTpykType OOI:

Ob6s3aTenbHas yacTb.

OucuunnuHa «AKTyanbHble 3a4adn COBPEMEHHOW XMMUM» ABNSIETCS NPeaLecTBYHOLWEN Mo
OTHOLLEHWUIO K CNEeAYOLWUM YYEOHBIM OUCLUNIIMHAM:

. XMM1A HOBbIX YHKLUMOHANbHbLIX MaTepunanos

. PU3MKOXMMNS HAHOPA3MEPHbIX CUCTEM

. TexHonornsa nonumMepoB Megnko-b1onorMyeckoro Ha3Ha4YeHUs;

. KoMno3suTHble nonumepHble MaTtepuanbl: CUHTE3, CBOMCTBA, MPUMEHEHME;
. TeopeTnyeckme acnekTbl CO34aHNA HOBbIX OPraHMYeCKMX MaTepumanos

. CynpamonekynsapHasa xvmmuns

. XvuMunsa 61onNornyeckn akTMBHbIX COEAMHEHUI

NOORWN =



11. MnaHupyemblie pe3ynbTaTbl 00y4eHUs MO AucuunivHe/Moayno (3HaHWUA, YMeHwUs,
HaBblK1), COOTHECEHHbIe C MIaHUpyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTenbHOMU
nporpamMmmbl (KOMNEeTEHLUUAMN) U MHAUKATOPaMMU UX AOCTUXKEHUA:

Kon HassaHune Kon( MHamkaTop(bl) MnaHupyemble pe3ynbTaTbl 06y4YeHNs

KOMMEeTEHLMK bl)

OriK-1 Criocoben OrlK- | Ucnonb3yer 3HaThb:
BBITIOJTHSTh 1.1 CYIIECTBYIOIIHE U - MECTO W pOJNb XMMHH B CCTECTBECHHBIX HAayKaXx,
KOMILICKCHbIE pa3pabaTbIBaeT HOBbIC OCHOBHBIE MEePCICKTUBBI " npo6IeMbl,
IKCTIEPUMEHTAIIbH METOIUKH MTOTYICHHS 1 OTIPEICTISIOINE KOHKPETHYIO 00J1aCTh ACATSIbHOCTH;
bI€ M PACUYETHO- XapaKkTepu3aliy BEIECTB U | - OCHOBHBIE NPOOJIEMBI COBPEMEHHOH (hM3NUECKOi

TEOpeTUIECKHe MaTepUalioB JAJIs PEeLICHUs XAMHH, OCOOCHHOCTH MOCTPOCHUS  Kypca IO

UCCIIE/IOBaHNUS B 3aj1a4 B W30paHHO# 067acT | (DM3HYECKOIl XMMHUH B YHUBEPCUTETAX M TEXHUYECKUX

u30paHHOM XUMHH WK CMEXHBIX HAyK | By3ax Poccuu u 3a pyoexom;

06acTH XUMUH - OrpaHUYCHUSI KBaHTOBO-MEXaHHUYECKUX

HITH CMEXXHBIX MPE/ICTABICHUH O IPUPOJIE XUMHUUECKO CBSI3H;
HayK C YMeTb: - NpUMEHSITh pPa3iuYHble KHHETHYCCKUC

HCIIONIb30BaHUEM MOJXObI K YCTAHOBICHUIO MEXaHH3MOB XHMHUYECKON

COBPEMEHHBIX peakiuy;
nprOOpPOB, - HCOONB30BaTh  KBa3sMXUMHUYCCKHHA  TOAXOA U

MPOrPaMMHOTO cumBonuky Kperepa — BuHka s omdcaHus

obecrieueHus U aTOMHOTO u 9IIEKTPOHHO-BIPOYHOTO

0a3 JaHHbBIX PasymnopsI0UCHHUS B HECOBEPIICHHBIX KPUCTAILIAX;
npo(heCcCHOHAIBH BnapeTb:

Or0 Ha3HAYCHHUS - WCIOJIb30BAHUSI KBa3HMXUMHYECKOTO TIOIXO0Ja IS
OMUCAHUsI ATOMHOTO W  3JEKTPOHHO-ABIPOYHOTO
pasynopsaoueHHs B HECOBEPIICHHBIX KPHCTAILIAX.

OrK-1 CriocobeH OlK- | Mcnonb3yer COBPEMEHHOE 3HaTb: - DOKCIEpUMEHTAJbHBIE M KBAHTOBO-

BBITIOJTHATH 1.2 o0opynoBaHue, MEXaHHYECKHEe METOIBl HCCIEHOBAHHUS  BIMSAHUSA

KOMIUTEKCHBIE IpOrpaMMHOE 00ECIICUeHHE | TIPUPOIBI XUMHYECKOW CBA3M Ha CTPYKTypy H
OKCIIEPUMCHTAIBH U npodeccHoHaNbHBIC 0a3bl | (HU3UKO-XMMHUUYECKHE CBOWCTBA TBEP/IBIX TEI,

bI€ M PACUETHO- JIAHHBIX JIJIS PEIICHHSI - aKTyalbHbBIC 3aMaull OOIIeH TEOPHUH XUMHIECKHX

TEOpeTUIECKHe 3aj1a4 B M30paHHOM 00JIACTH | MPOIECCOB,  OCHOBHBIE ~ METOJBI  ONTHMH3AI[HU

UCCIIE/IOBAHUS B XUMHUH WK CMEKHBIX HAYK | XHUMHKO-TEXHOJIOTHUECKUX  IPOIECCOB  MOIYYCHUS

n30paHHOU BEILIECTB C 33JaHHBIMK CBOMCTBAMH;

00J1aCTH XUMUH
WU CMEXHBIX
HAyK C
HCIIOJIb30BAHUEM
COBPEMEHHBIX
puOOpOB,
MPOrPaMMHOTO
obecnieueHus 1
0a3 JaHHbBIX
npogecCHOHATTEH
Or0 Ha3HAYEHUS

- AKTyaJIbHbIC HaAlPpaBJICHUS PA3BUTHA COBpGMGHHOﬁ
AHATMTHICCKOMN XHUMHH;

- COBpeMEHHble O0JlaCTH MPUMEHEHHS METO/a
KaIMUTIPHOTO 3IeKTpodopesa;

- OCHOBHBIC HarpaBJICHUA pa3BUTHUA METOA0B
MAar"guTHOI o pe30HaHCca, CIIMH-CITMHOBOI'O

B3aUMOJEHCTBUSA, ABYMEpHOU crnekrpockonuu SAMP,
MarHUTOPE30HAHCHOM ToMoTpaduu;

- HaNpaBJICHHSI PA3BUTHS MacC-CIEKTPOMETPHIECKOTO
METOJIa aHaIlu3a;

- (usmueckue NPUHLIUIBI SJIEKTPOTEPMHUUECKOTO
METO/1a aTOMHO-a0COPOLIMOHHOTO aHAIN3A,;

- (M3MKO-XMMHYECKHE MPUHLIUIBI XpoMaToMacc-
CHEKTPOMETPUH, TAHAEMHON MacC-CIIEKTPOMETPUH;

- obmnactu MIPUMEHCHUA n METOOOJIOTHUIO
KalMWIBIPHOX 3JIEKTPO(Ope3—Macc-CIeKTPOMETPHUH;

- HalpaBJICHUS Pa3BUTHSA ITpoeKTa «I eHOM ueroBekay;
- IPUEMBI CEKBEeHHpOBaHU U amiundukarm JJHK;

- (M3HKO-XMMHUYECKHE NPUHIMIIBI JBYMEPHOTO I'eJb-
anekTpodopesa B Mpolecce NASHTUDUKAIINN OCITKOB;
- OCHOBHBIE HANpAaBICHUS HBOJIOLUMU COBPEMEHHOI
OpraHM4YecKod XHWMHs Kak ojaHa M3 Hauboiee
JUHAMUYHO Pa3BUBAIOLINXCS OTPACIEH XUMUY;
YMeTb: - mporHo3upoBaTh MarHUTHBIC U ONTHYESCKUC
CBOMCTBA KOMIUIEKCHBIX COEIUHEHUNH C TO3UIIAU
MeTOoAa BaJICHTHBIX CBAI3EH, TEOpUH
KPUCTAJZIMYECKOIO  MOJs  JIMFaHAOB M MeTona
MOJICKYJISIPHBIX OpOUTANICH;




- TPOTHO3MPOBATh XapakTep (Ha30BBIX JHArpaMM
MHOTO- KOMIIOHEHTHBIX CHCTEM Ha OCHOBE (pH3HKO-
XAMUYECKHUX CBOMCTB MCXOIHBIX KOMIIOHEHTOB;

- MOJENUPOBAaTh XapakTep JuarpaMMm «COCTaB —
CBOWCTBO» Ha OCHOBE (PAa30BBIX JAMArpaMM OHHAPHBIX
CHCTEM,;

- TpPUMEHATh KBAaHTOBO-XMMHYECKHE METOMABI ISt
ONHMCAHUA XMUMHUYECKOTO M KPUCTALIOXUMHUYECKOTO
CTpOEHUS BEIIECTB;

- HCIOJIH30BaTh OCHOBHBIE METOJBI
XHUMHKO-TEXHOJIOTHIECKAX  IIPOLIECCOB
BEIICCTB C 3aJaHHBIMU CBOICTBaMHU;

- MPUMEHATh  XpoMaTorpaQuIeckuii  MeTosn
pa3meneHHus ~ CTEPEOM30MEPOB W CBEPXCIIUTHIX
MOJTUMEPOB,

- OmIpenessiTh OOBEKTbl M alTOPUTM MPOBEACHUS
aHaIM3a METOJ0M MacC-CIIEKTPOMETPHUH;

- TMPOTHO3UPOBATH IEPCIICKTUBHBIC HAIPABICHUI
OpPTaHUYECKOTO CHHTE3a;

- OCHOBHBIC TEOPETUYECKHE U DKCIICPHMEHTAIHHBIC
MIPHUHIUITE] OPTAHIIECKOHN «3eIeHOM» XUMHUM;
BnapgeTb: - mnpuMeHEHHs KPUCTALIOXUMHUYECKUX
METOZIOB AJIsl onpeaeneHus xupanpsHocty YHT;

- moctpoenus ¢a3oBbix T —x u P — T — x nuarpamm
OMHAPHBIX M TPEXKOMITOHEHTHBIX CHCTEM;

- NpUMEHEHHUs] TpeyrojbHUKOB ['nb6Oca — Pozeboma
IS OITMCAaHUS ($ha3oBBIX paBHOBECHIA B
TPEXKOMITOHEHTHBIX CHCTEMAX;

- MOJCIHUPOBAHUS CTPOCHUSA U (HHUIUKO-XUMHUICCKHX
CBOWCTB MHOTOATOMHBIX MOJEKYJI Ha OCHOBE
KBaHTOBO-XMMHUYECKUX PacYeTOB B paMKaX METOJIOB
BC u MO;

- MOJETUPOBaHUSI OCHOBHBIX METOJOB ONTHUMH3AI[UU

OIITUMH3 AT
TIOJTyYCHU S

XAMHKO-TEXHOJIOTHIECKUX ~ TPOIECCOB B IENSX
MOJTy9IEHHS BEIIECTB C 3aJaHHBIMU CBONCTBAMH;
- npreMaMu HH(OPMAITHOHHON OLICHKH
9KCIIPECCHOCTH,  pa3peliaroiieil  CIOCOOHOCTH U
BOCIIPOM3BOJIMMOCTH  PE3yJIbTATOB  XUMHYECKOrO
aHaIM3a.
OlnK-1 Cnocoben OlK- | Ucnonesyer coBpemennsle | 3HaTh: - MEePCIIEKTUBHBIC HaIpaBICHUS
BBITIOJIHSTh 1.3 PacueTHO-TEOPETUUECKUE OPraHWYEeCKOTO CHHTE3a OHONOTUYECKH aKTHBHBIX
KOMIUTEKCHBIE METOIbI XUMHUH JIJISI COCMMHECHHUH 1 JIEKApCTBEHHBIX MPEMapaToB;
OKCIIEPUMCHTAIIBH peleHust - OCHOBHbIC NPHHIMIIBI «3EJICHOWY» XUMUHU U OCHOBBI
BIC U PACYCTHO- npo(eCCHOHANBHBIX 337134 | B3aUMOJCUCTBHS MHUKPOBOJIIHOBOTO H3JIy4eHHs C
TEOPETHICCKUEC BEIL[ECTBOM;
HCCIIeIOBaHUS B - KITAaCCH(DUKAIINIO OCHOBHBIX HAIPABICHHNA Pa3BUTHS
n30paHHON COBPEMEHHOMN XUMUU MOJIMMEPOB u
00JaCTH XUMHH BBICOKOMOJIEKYIISIPHEIX coeauHeHmin (BMC);
WITH CMEXHBIX - OCHOBHBIE 3aJayd CHHTE3a OWOJOIMYECKH

HayK ¢
HCTIONB30BaHUEM
COBPEMEHHBIX
pubopoB,
POrPaMMHOTO
obecrneueHus u
0a3 JaHHbBIX
npodecCHoHATbH
0Oro Ha3HAYEHHs

COBMECTUMBIX IMOJHUMEPOB;

- HaIpaBJICHUs] IPUMEHEHUS] PEAKLUI paJUKaIbHOU U
HMOHHOU IOJUMEPU3ALINY;

- obmactu NMPUMEHCHNA HAHOKOMITIO3UTOB Ha OCHOBE
MIOJIMMEPOB;

- peaxkuun B
YIABTPAMUKPOIE€TEPOrE€HHBIX Cpeaax.
YMeTb: - paccuutbiBath KOI(GQHUIMEHT IOTEPh MU
KO3 (UIIMEHT pacceuBaHUs TIPH MHUKPOBOIHOBOM
AKTHBAI[MM OPraHUYECKOTO CHHTE3a;

- 000CHOBaHHO BBIOMPATH TUITBI PEAKTOPOB U PEIKUMBI
MHUKPOBOJIHOBOT'O M3Iy4eHHUsT IS pELICHUs
NPaKTHYECKUX 337124

- OLICHMBATh PEAKLHOHHYIO CIIOCOOHOCTH MOHOMEPOB
B IIpoliecce cuHTe3a noaumepos u BMC;

OpraHU30BaHHBIX




- KJIACCU(UIMPOBATH HAHOKOMIIO3WTHI Ha OCHOBE
MTOJTUMEPOB;

- OIpeAeNsATh TOUKy 1 nuHuto KpadTa;

- OIpEIeNsATh MEXaHU3M U TEPMOJANHAMHUKY ITIpOIIecca
COJTIOOMITH3AIIHH;

- yCTaHABJIMBATh B3aHMMOCBSI3b MEXKIY CTPYKTYPOH H
CBOMCTBAaMH HAHOKOMITO3UTHBIX TOJHMMEPOB.
BnapeTb:

- HaBBIKAMH aHAJIM3a BEIIECTB C IMOMOIIbLIO Ta30BOM U
JKUJIKOCTHOM Xpomarorpaduu;

- MeToAaMH WOHHM3alMd o0pasna, pasfeleHus u
pETUCTpaIK HOHOB;

- METOJaMH KadyeCTBEHHOTO M KOJUYECTBEHHOTO aHa-
JIM3a BEIICCTB, aHAJM3a OSTKOB 1 MUKPOOPTaHU3MOB;
- HaBBIKAMU TMPOBECACHUS aHAINU3a METOJOM JABYMEp-
HOTO TeNb-3JIeKTpodopesa B nporecce
HUACHTU(PHUKAINN OEIKOB;

- HaBBIKAaMH BbIOOpa JabopaTOpHOM moOCyABl U
pacTBopuTeneii B OPraHMYECKHX  PEaKIHiAX C
MHKPOBOITHOBBIM HU3TYYCHUEM;

- HaBBIKAMH CYIIKH, JIETHAPATAllHd B YCIOBUAX
MHKPOBOITHOBOTO U3ITyUCHHUS;

- HaBBIKAMH  MPUMEHCHHS MHUKPOBOJIHOBOTO
W3ITYYCHUS B aKTHBAIIUHN OPTAaHUICCKUX PEaKIIHA;

- OCHOBHEIC CII0COOaMH TOJYYCHHS MOIUMEPHBIX
HAHOKOMIIO3UTOB.

Orik-2

Criocoben
AHAJM3UPOBATH,
HHTEPIPETHPOBAT
b ¥ 000011aTh
Pe3yNbTaThI
IKCIIEPUMEHTAIIbH
BIX U PaCYETHO-
TEOPETUUECKUX
pabot B
n30paHHOU
00J1aCTH XUMHH
WU CMEXHBIX

HayK

OrlK-
21

[IpoBoauT KpUTHYECKU I
aHaJIM3 Pe3yIbTaTOB
COOCTBEHHBIX
IKCIIEPUMEHTAJIbHBIX U
PacyeTHO-TEOPETUIECKUX
paboT, KOpPEKTHO
MHTEPIPETHPYET UX

3HaTb:

- MeTogbl TEPMOAVWHAMWKN HEpPaBHOBECHbIX
npoLeccoB ans onucaHus npoLeccoB
camoopraHu3aumm B OTKPbITbIX CUCTEMAX;

- 0COBEHHOCTM NepeHoca 3HEPrMn 1 BELLLECTBA B
COMNpPSAXEHHbIX cucTemax, cucrtemax c
MONOXWUTENbHOW,  OTpULATENbHOM  OBGpaTHOW
CBA3bI0 N «HECBA3a@HHbIX» CUCTEMAX;

- OTAWYUTENbHbIE MNPU3HAKN  PaBHOBECHbIX,
HepaBHOBECHbIX U CTaLMOHapPHbIX MPOLECCOB;

- KpuUTepuM  HaHOpa3MEepHbIX CUCTEM U
0COBGEHHOCTM  TEpPMOAMHAMUKUA U KUHETUKU
HaHopa3MEePHbIX CUCTEM;

- NpvMepbl NpoABNeHNsa pa3MepHoro sdpdekTa u
3aKoHa 'nbbca - TomcoHa;

- OCHOBHblE cnocobbl npuMeHeHus
dyHOAMEHTanbHbIX NMOMOXEHWN U METOAONOrmn
XMWY TBEPAOro Tena B HanpaBfieHHOM CUHTE3e
TBEpAOTENbHbIX (PYHKLMOHaNbHbIX MaTepuaros;
- OCHOBHble 3afayM COBPEMEHHOW XMMWU
TBEpPAOro Tena;

- OTnUYUTENbHbIE (PU3NKO-XUMMUYECKNE CBOWCTBA
MonynpoBOAHUKOB KakK MOAENbHbIX OOBLEKTOB
N3y4yeHuns B paMKax XMMUU TBEPAOro TeNa;

- Haubonee nepcneKkTUBHbIE LUMPOKO3OHHbIE
Tyronnaekue nonynposogHukmn AllIBV  ansg
COBPEMEHHOWN  BbICOKOYACTOTHOW  MMUKpPO- MU
ONTO3NEKTPOHUKMY;

- nepcnekTUBHbIE NonynpoBOAHUKOBbIE
MaTepuanbl ANsi  COBPEMEHHOW  COSIHEYHOMN
3HEPreTUuKy;

- dyHoamMeHTanbHble  Hay4Hble  MPUHLMMbI
NCMoNb30BaHNA LUIMPOKO3OHHbIX
MeTanmnoKCUaHbIX nonynpoBOAHNKOB ans
OEeTeKTUPOBaHUA TOKCUYHBIX U B3PbIBOONACHLIX
ra3oB B aTMOCHEpPHOM BO3yXe;

- MNpuHUMNUManbLHOe  YCTPOWCTBO  ra30BblX
CEHCOpOB Ha ocHoBe okcuaa onoea (IV) kak




OCHOBHOrO MaTtepuan pfns Cco3[aHusa rasoBbIX
CEHCOpOB;

- nepcneKkTUBHbIE LUIMPOKO30HHbIE
MeTannokcuaHble NonynpoBOAHUKM ans
MOHWUTOPUHra  3arpA3HeHnss  aTMOCHEPHOro
BO3[yXa TOKCUYHbIMU ra3zamu;

- Knaccudurkaumio n nepcrnekTUBHbIE
HanpaBfeHus dyHOAaMeHTanbHbIX
nccnefoBaHni M NPaKTUYECKOTO MPUMEHEHNS
yrnepogHblX HaHoMaTepuanoB  (dynepeHsbl,
YHT, rpaden);

- COBpPEMEHHble MOAEeslbHble NPeAcTaBneHus U
METOLbl KBaHTOBOW MEXaHWKKU, OnucbiBaloLime
CTPOEHME U peakUMOHHY  CnocobHOCTb
XUMUYECKUX COEANHEHWIA;

- aKTyarnbHble MeToapbl n3y4yeHus n
MOAENVPOBAHUSA  KpPUTEpPUEB, OMpenensioLmx
HanpaBfeHHOCTb XMMUYECKNX MPOLLECCOB;

- COBpPEMEHHbIE KBaHTOBO-MeXaHU4eckme
MeToAbl KOJNIMYECTBEHHOIO OMWCaHMSA MPUPOAbI
XUMUYECKOMN CBA3WN KakK OCHOBa MOAENMPOBaHUA
HOBbIX KOMIMJIEKCHbIX COEOUHEHMIN BELLECTB C
3afaHHbIMU (DYHKLMOHANbHLIMU CBOMCTBaMU;
-reHeamc T - x-u P - T - x - pasosBbIX
huarpaMm [OBYXKOMMOHEHTHbIX CUCTEM Ha
ocHoBe npaBuna ¢a3 [ubbca kak
(yHoamMeHTanbLHomn OCHOBBbI ¢unamko-
XMMMNYECKOro aHanun3a;

- COBpPEMEHHbIE NPeacTaBNeHNss O XUMUYECKMX
COEQMHEHMAX C TMOCTOSIHHbIM U NepeMeHHbIM
KONMMYECTBEHHbIM COCTABOM: AanbTOHUAbBI WU
6epTonnuapl;

YMeTb: - NPUMEHATb pas3fnyHble KMHETUYECKne
nogxodbl K YCTAQHOBJIEHWMIO  MEXaHU3MOB
XUMUYECKOW peakuum;

- UCMNoSib30BaTb KBa3MXMMMUYECKUIN MOAXOL4 U
cumBonuky Kperepa — BuHka gna onmcaHus

aTOMHOro " 3NEeKTPOHHO-AbIPOYHOro
pa3ynopsaoyeHns B HecoBepLLEHHbIX
KpucTannax;

- ucnosnb3oBaTb (PyHAAMEHTanbHble NPUHLNMBI
nernposaHus MnonynpoBOAHMKOB ANA NONyYeHUs
MaTepuanoB C 3afiaHHbIMU 3NEeKTPU4YECKUMU "
ONTUYECKMMU CBOWCTBaMM;

- NPOrHO3UpoBaTh NPUMEHEHNe MaTepuanos Ans
co3paHua  apdeKTUBHbIX HOTOINEKTPUYECKUX

npeobpa3zoBaTtenei;
- MNPOrHO3upoBaTb WCMOMIb30BaHWe OKCUI0B
MeTannoB ans ras3oBblIX CEHCOpOB,

LEeTEKTUPYIOLLUX NMPUCYTCTBME TOKCUYHbLIX ra3oB
B aTMOCepPHOM BO3yXe;

Bnapetb:

- NpUMEHEHNS Kputepues BblboOpa
nonynpoBOAHUKOBbLIX COEOMHEHWI ONA CO30aHNA
doToanekTpuyecknx  npeobpazloBaTtenen  c
MakcumanbHon apekTMBHOCTLIO U KIL;

- MPOrHO3MpPOBaHUA MNPUMEHEHUs MeTOAOoB

CnHTE3a n akTunBauumn NMOBEPXHOCTU
HaHOpa3MepHbIX oKcunaos mMeTannos Aana
ra3oBbIX CEeHCOpOB, obecneymnBatoLLmX
nosblLLEeHne YyBCTBUTEJIbHOCTU n

CENeKTUBHOCTM Npu AETEKTUPOBAHMUM TOKCUYHbIX
rasoB B aTMOChepHOM BO3AyXe;
- MeTofjamMu abCTpaKTHOrO MPOCTPaHCTBEHHOMO




Orik-2

MbILLNIEHUA MpUM aHanu3e CBOWCTB CUMMETPUM
KpUCTanfmM4yeckmx CTPYKTYp (YHKLMOHANbHbIX
nonynpoBOAHUKOBbLIX MaTepuanos
Criocoben OlK- | ®opmynupyert 3akiaroueHns | 3HaTb: MNpaBuna nNpeacTaBneHvus  HayyHoM
aHAIU3UPOBaTh, | 2.2 Y BBIBOJIBI IO pe3yIbTaTaM | CTATEMHOW (NaTeHTHOW) UHOPMaLun B CXaToOM
MHTEPIPETHPOBAT aHaJIM3a JINTEPATYPHBIX Buae (abstract, graphical abstract, BbiBoAb!).
b ¥ 000011aTh JTAaHHBIX, COOCTBEHHBIX YMeTb: nucatb YepHOBblIE BapWaHTbl Hay4HbIX
pe3ynbTaThl 9KCIIEPUMEHTAIILHBIX U ny6énukauui.
9KCHEPUMCHTAJIBH PacYEeTHO-TCOPETHIECKUX BnapeTb: npuemamu 06paboTKM  Hay4HbIX
BIX M PACYETHO- paboT B M30paHHOM OaHHbIX
TCOPETUYCCKUX 00J1aCTH XMMHH HIIH
pa60T B CMECIKHBIX HaYK
H30paHHOU
00J1aCTH XUMUH
NN CMECXHBIX
HayK

12. O6bem aucumnnuHbl B 3a4eTHbIX eguHunuax/yac — 216/ 6.

Popma NPpoOMeXYTOHYHOM aTTecTaumumn: 3a4eT C OLEHKON

13. Bngbl yue6HOM paboThbiI:

TpynoemkocTb
Bup yuebHom paboTbl Bcero 3 Mo cemec;TpaM

AyauTopHbIE 3aHATUA 108 54 54
B TOM yncne: nekuum 108 54 54
npakTuyeckue
nabopaTopHble
CamocTosTenbHasa pabota 108 54 54
B Tom uucne: kypcosas pabota - - -
®dopmMa NPOMEXYTOYHON aTTecTaumnm 3a4eT C 3a4eT C
(3a4yem — 0 yac.) oLieHKoM OLIEHKOM

Wroro: 216 108 108

13.1 CopepxaHue pa3fenoB AUCLUNIUHbBI:

Ne Hanmerosare pasaena CopepxaHue pasfena AUCLUNIIUHDI
n/n ONCUMNIINHBI
1. lekunn
1 [Ipenmer u 3amaun JekuuoHHOTO Kypca. HobeneBckue npemun B XXI
BeKe KaK OJUH M3 KpPUTEPHUEB AaKTYalbHOCTH (YyHAaMEHTAIbHBIX
uccleioBaHUH B 00NacTH XMMHUH. AHaIM3 METOAOJIOTHYECKUX
MIO/IXOJI0B, KOTOPBIMU OIIEPUPYET COBPEMEHHAs] XMUMHA MPHU PEIICHUU
Beenenve. Lienb, sapaum v aKTYaIbHBIX (YHJAMEHTAIBHBIX U MPHUKIAJHBIX 3a1a4. Posib Xumun B
CTPYKTypa y4e6Horo kypca pemieHny TI00aNbHBIX MPOOJIEM 3al[UTBl JKOJOTHH, CO3JaHUS
«3€NIeHBIX» TEXHOJOTHH, BO30OHOBISIEMBIX WCTOYHHUKOB JHEPIHH,
MaTepHAaJIOB AJISl MUKPOJIEKTPOHUKH M POOOTOTEXHHKH.
2 Posib 1 MecTo hU3M4ecKoii Omnpenenenne mpeaMeTa M COAEp)KaHUS Kypca (bnanecxi)ﬁ XUMHH.
XAMUM CPEAN XMMMYECKMX Mertopomnorus kypca. OcoOeHHOCTH Kypca M0 (PU3NIECKON XUMHH B
Hayk. OCHOBHbIE pa3aenb YHHUBEpCUTETaX M TEXHUUYECKHX By3ax Poccum u 3a pyOexom.
UIMYECKO XML, HpI/IHLII/IHI/IaJ'ILHVLIe paszzmensl  Kypca: TEpMOJWHAMMKa, OCHOBBI
CTaTUCTUYECKOM (U3MKM. KBAaHTOBas MEXaHMKA, pPACTBOPBI, HX




CBOﬁCTBa, XUMHUYCCKHE H (1).':130BBI€ paBHOBECHU, NOBCPXHOCTHBIC
SABJICHUS, DJICKTPOXUMUS.

3 bazoBbie mocTynaTtel paBHOBECHOH TepMmomuHamuku. CoBpeMeHHBIS
TepmoanHamMvKa paBHOBECHbIX | MPEACTaBICHUS O IapaMeTpax COCTOSHUSA — (HU3UKO-XUMHUYECKUX
N HepaBHOBECHbBIX MPOLIECCOB | cucTeM. B3anMocBs3b mapaMeTpoB COCTOSIHUSI U (PaKTOpa BpEeMEHH.
PaBHOBeCHBIE, HEpAaBHOBECHBIE U CTAIIMOHAPHBIE IPOIIECCHI.
4 OcHOBBI TEPMOIMHAMUKH HEPaBHOBECHBIX MIPOIIECCOB.
CoBpeMeHHble npobnemMbi
_ Camoopranuzaiiisi B OTKPBITBIX cucTeMax. llepeHoc »Heprum u
XUMNYECKOUN KUHETUKN U .
BEIIECTBA B COMPSDKEHHBIX cucTeMaxX. CHCTEMBI C ITOJIOKHUTENBHOM,
KaTtanmMTtn4eckmnx npoueccoB o .
OTPHUIATETTFHON O0PAaTHOM CBS3BIO M «HECBSI3aHHBIE) CUCTEMEI.
5 Kputepun HaHopasmepHbix cucteM. OCOOSHHOCTH TEPMOJUHAMUKHN U
KHHETUKH HAHOPa3MEpHBIX cHcTeM. [IposiBieHMs pa3MepHOTro
XnUMnst HaHOPa3MeEPHbIX
cncTem addexra. 3akon I[mbb6ca - Tomcona. HaHOITEKTpOXMMHYECKHE
CUCTEMBI. DKCIIEPUMEHTAIbHBIE METOIBI OTpeneieHrs (paKTaaTbHOU
A3MEPHOCTH.
p P
6 XUMUS TBEPJAOTO TeJIa KaK 4acTh (PU3NUCCKON XUMHH MPUMEHUTEIHHO
K KPUCTAIIMYECKOMY COCTOSHMIO. DyHIaMEHTAIbHBIE MOJIOKCHHS
XumMmua TBEPLOro Tena:
XUMHH ~ TBEpAOro  Tema. Teopus  peambHOTO  KpHCTallIa.
00BbeKTbI U mMeToaosorna o
NCCTIENOBAHMIA Knaccuduxarms neeKToB KPUCTAIITHYECKOM CTPYKTYPBHIL.
A TepMoIMHAMUYECKH PABHOBECHBIE M HEPABHOBECHBIC JIE()EKTHI.
Toueunsie nedextrl. Homenknarypa aedexros Kperepa - Bunka.
7. Crenuguka (QU3NKO-XMMHYECKUX CBOWCTB IMOJYIPOBOAHUKOB II0
npOCTbIe BelwecTtBa n
CPaBHEHUIO C METAJUIAMH U IUAJIEKTPUKAMU. ATOMHOE U DJICKTPOHHO-
XMMmnyeckme coegmHeHunda c
OBIPOYHOE  Pa3yIlopsIOYEHHE B  IOJXYNPOBOJHUKAX. OKCUTOHBI.
nonynpoBoaHNKOBbIMUA
N CoBpeMeHHBIE TEXHOJIOTUW JIETUPOBAHUS TPOCTHIX BEIISCTB U
CBOUCTBaMW KakK moaeribHble o o
XUMHUYCECKUX COCAMHEHUH C TOJYNPOBOJHUKOBBIMH CBOWCTBAMH Kak
06bEKTbI XMUn TBEPAOro
Tena OIMH W3 OCHOBHBIX METOJIOB VIHpaBieHHS X (PYHKIIMOHATHLHBIMHU
CBOMCTBaMHU.
8 30HHAsS CTPYKTypa MOJYIPOBOJHUKOB M ONTHYECKHE CBOMCTBA.
IIpssMble © HempsMble MEX30HHbIE Iepexoipl. IIIMpoko30HHEIE
MeToapbl onTuMmnlaumn
o TIOJTYIIPOBOJTHUKY C TIPSIMBIME MEXK30HHBIMHU TepexojamMu. Hutpusr
CbYHKLI,I/IOHaJ'IbeIX CBOUCTB
LINDOKO3OHHBIX merammo Il A rpymmer (13 rpynmsl). [lomydeHwe kpucTamuioB u
P IUICHOK  HUTpuja raumg. JlerupoBaHwe  HUTpHAA  TaJUIUAL.
nonynpoBOAHNKOBbIX
COEMMHEHMIA NS [IpeumymiecTBa HUTpUIA TALIUS [0 CPABHEHUIO C KPEeMHHEM U
A 1A apceHuzioM ramus. llodydeHne KpuUCTAIOB M IUIGHOK KapOwia
BbICOKOYAaCTOTHON MUKPO- "
kpemuus. [lomutunmsm kapOuaa kpeMHUS. DOUINKO-XUMUYECKHE
ONTO3NEKTPOHUKH, LUGPOBbLIX .
TEXHONOMIA CBOMCTBA pa3JMYHBIX IOJUTHIIOB KapOuaa KpeMHus. [lepCreKTHBBI
MIPUMEHEHUSI [IUPOKO30HHBIX TYTOIIABKAX TOJIYMPOBOJHUKOB B
BBICOKOYACTOTHON MHKPO- U OITO3IEKTPOHHKE.
9 Co3znanvie BO30OHOBIISIEMBIX UCTOYHUKOB 3Hepruu. OyHmaMeHTalbHbIE
Hay4yHble MPHUHIMILI [peoOpa3oBaHHUs COJIHEYHOH DHEPrHMH B
SNEeKTpUUecKyl0. BHemnuit u BHyTpeHHuil (oroaddekt. IlpuHiun
CoBpeMeHHble noaxoapl K CKIP Y yP ¢ . bd p
o neiictBust poToanekTpuueckux npeodOpazopareneit (OOII). OII1 Ha
onTnMn3aumm CBOUCTB o
OCHOBE MOHOKPHCTA/UIOB M IOJHUKPHCTAILUIOB KPeMHHUs. AMOPQHBIH
NonyNpOBOAHNKOBBIX . N
. | TMOPOreHW3UPOBaHHBIM KpeMHUH. Temmypua KaaMus U ero (QU3MKO-
MaTepuranoB 4SS CONTHEYHOM o ]
SHEDTETUK xumuueckue cpoiictsa. [lomynpoBoanukoseie coenuaenus AIBIICVI:
P KpUCTAJUIMUECKAss CTPYKTypa U  (PU3UKO-XMMHUYCCKHE CBOWCTBA.
OddexrurHocts DOII. [lepcrneKTHBBI HCIONB30BAHUS COJHEYHBIX
Oarapeil B SHEpreTHKE.
10 MepcrnekTuBbl NPUMEHEHNS

LLIMPOKO30HHbIX
MeTarnnoKCUAHbIX
nonynposogHUKOB A4
9KOJ10rn4eCcKoro MOHMTOpPUHIra

OyHIaMeHTaNbHBIE HAyYHBIC  MPUHIIUITEL WCTIOJTb30BaHHS
IIMPOKO30HHBIX TIOTYITPOBOAHUKOB IS JETEKTUPOBAHNS TOKCHYHBIX H
B3PBIBOOTIACHBIX Ta30B B arMocdepHoM Bo3myxe. Okcun omnosa (IV)
KaKk OCHOBHOW MaTrepuan Juis CO3JaHUs Ta30BBIX CEHCOPOB.
IIpuHnMNIUanbLHOE YCTPOMCTBO Ta30BbIX CEHCOpOB. IlepcriekTHBbI




aTMocdepHoro Bo3ayxa

MIPUMEHEHUS METAJUIOKCUAHBIX MOJIYIMPOBOJAHUKOB C 3JEKTPOHHBIM H
JOBIPOYHBIM THIIOM HPOBOAMMOCTH B Tra30Boi ceHcopuke. [Ipobiemsr
MTOBBILIEHUSI CEIEKTUBHOCTH U YyBCTBUTEIBHOCTH T'a30BbIX CEHCOPOB.

11 Knaccudukamus QymmepenoB. CTpoeHHe MOJEKYIT U XUMHYECKas
MeDCrnekTUBHLIE cBs3p B (Qymwiepenax. llomyuenuwe ¢ymepe-HOB u UX (HUIUKO-
P XUMHUYECKHe CBoWcTBa. llepCreKTHBBI MPaKTHYECKOTO NPUMEHEHUS
HaHOMaTepualbl Ha OCHOBE

rmepona: tynnepeH ¢ymnepenoB.  OmHOCTEHHBIE W MHOTOCTEHHBIE  yTJIEPOJIHBIC
yrnepoaa. gynnep ’ HanotpyOku (YHT). Meronsr momyuenuss YHT. Xummdeckast cBs3p u

yrnepogHble HaHOTPYy6Kw, o
rpacheH ctpoenue YHT. 30HHas cTpykTypa M (DM3MKO-XMMHUYECKHE CBOMCTBa
P YHT. [TIpaden. 3onnas crpykrypa rpadena. IlepcriekTHBBI

npaktudeckoro npuMmeHenns YHT u rpadena.

12 KBantoBass wmexaHmka Kak »d((EKTUBHBII METOJ ONHCAHUSA W

MOJEJIIMPOBAHUS XUMUYECKOU CBSI3U B BelleCTBE. MeTObl KBAaHTOBOM
OcHoBHble npobnembl N
. . MexaHukH. [IpuOmmkeHns, WUCHOIb3yeMble B KBAaHTOBOW XUMHH.
COBpPEMEHHOU KBaHTOBOM N
XMV [IporHo3upoBaHue  CTPOCHUSI W  PEAKIUOHHOM  CIOCOOHOCTH
XUMUYECKUX COCIUHECHUN CBSI3U Ha OCHOBE MPEACTABICHUN U METOJOB
KBAaHTOBOM MEXaHUKH.

13 CoBpeMeHHass UHTEpIpeTauuss 3MIUPUYECKUX 3aKOHOB JlaByasbe-
Jlamaca w 3akoH ['ecca: agaWTUBHOCTD TEIUIOBHIX A(P(EKTOB B
MHOT'OCTaUIHBIX IpoLeCcCax. Kpurepuit HaIpPaBICHHOCTU

OcCHOBHble COBpPEMEHHbIE XUMHYECKOTO TIPOIEcca B PA3INYHBIX (PH3UKO-XUMHUYECKAX CUCTEMaX.
npobnembl TEpMOANHAMUKN Poct sHTpOnuu — KpuTepuidl HanpapIeHUs MpoLecca B U30JIUPOBAHHBIX
cucremax. CTaTuCTHYecKas WHTepIpeTa-Ius SHTponuu. JBroKymias
cWja I@pouecca B 3aKphITBIX CUCTeMax. Mepa yCTOMYHMBOCTH

coenuHenns. CBOOOHAS U CBsI3aHHAs HEPTHSL.

14 CoBpeMEHHbIE MPEACTABICHUS O XUMUYECKOW CBA3H B KOMILJIEKCHBIX
coequHeHnsIx. MMO kak HanOollee TIepCHEKTUBHBIA METOJI OTIHCAHUS
CTPYKTYPBI 5 CBOWCTB KOMILJIEKCHBIX COEJIMHEHMUI.

CoBpeMeHHble npobnemsl CrieKTpoXUMHYECKHAN pan u T-CBA3bIBAaHUE JITaHJIOB.
XUMUN KOMMJITEKCHbIX MojenupoBaHue CBOWCTB KOMIUIEKCHBIX COEJIMHEHUIN MEPEXOHbIX
coeHEHUN METaJUIOB: OKpacKa, F€OMETPUUYECKHUE U30MEPBI, MATHUTHBIE CBOICTBA.
JlabunpHOCT W MHEPTHOCTH. CTPYKTYpHl KOMILIEKCOB. BrmsHue Ha
CBOICTBa KOMIUIEKCOB 4ucia O-37IeKTpOHOB MeTayuia. PaBHOBecus ¢

y4acTHEM KOMIUIEKCHBIX HOHOB.

15 OU3NKO-XMMUYECKUN aHalu3 KakK OJWH W3 OCHOBHBIX METOJOB
HCCIEAOBAHMSI  B3aUMOJCHCTBUS B  TBepaoMm Tene. Da3oBble
auarpaMmbl  JByX- M MHOTOKOMIIOHEHTHBIX  CHCTEM  Kak

CoBpeMeHHble Npobnemsl (byHIaMeHTaJ bHAsT OCHOBAa HAIMpPABJICHHOTO CHHTE3a MAaTEPHAIOB C
(PU3UKO - XMUYECKOTro 3alaHHBIMU CBOMCTBaMH. T-x u P-T-x JarpaMMbl
aHann3a MHOTOKOMIMOHEHTHbIX | MHOTOKOMIIOHEHTHBIX ~ CHUCTeM.  HecrtexmomeTpuss  XMMHUYECKHX
cucrtem coeauHennid. O0JIacTH TOMOTEHHBIX MPOMEXYTOYHBIX (a3. Teepibie

pacTBOpel BOJM3M HOHBAPHAHTHBIX TOYEK (DA30BBIX JHArpPaMM.

CoBpeMeHHBIE TPEACTaBICHUA O JadbTOHHIAX M OepToUIMAax.

[uarpaMMel coctas - cBoiicTBa. [IpeBpamieHus B TBEpAOM COCTOSHUM.

16 Pa3BuTue mnpeacTaBieHUl 0 XMMHUYECKOW CBSI3M B TBEPJBIX Telax.

KBaHTOBO-MEXaHHYECKHE pACUEThl 30HHOM CTPYKTYpBl TBEPABIX TeEIl.

OCHOBHble COBpeMEHHbIe .
.| Ilopsimok cBsI3M, MarHUTHBIE U ONTHYECKHE CBoicTBa. KoBasleHTHO -

3apa4n y4yeHna o XMn4eckom N
MOHHO - MeTaJuIndecKas TPUpOAa XUMHYECKOH CBSI3M B TBEPHABIX

CBA3M B TBEpAbIX Tenax
TeNaxX, COOTHOIICHHE BKJIQJIOB U UX BIUSHHUE HA CTPYKTYPY M (PU3HKO-
XUMHUYECKHE CBOWCTBA TBEPABIX TEI.
17 - [poreccel MaccornepeHoca B CUCTEMax C ydacTHEM TBEp/Oi (a3bl.
AKTyanbHble 3agaumn obLien
Hayunsie oCHOBBI (DHM3MKO-XMMHYECKHX MpoueccoB OnruMuzanus
TEeopun XMMNYECKUX

DOLIECCOR XUMHUKO-TEXHOJIOTMYECKUX  IMPOLECCOB  TOJNYyYEHHUS  BEIIECTB C
pou 3a/IaHHBIMU CBOMCTBAMU Ha OCHOBE MOCJEIHUX HAYYHBIX JTOCTHXEHUM.

18 | Teopusa nudopmaumm B

HNudopmarmonHas OIIEHKa 3KCIPECCHOCTH, paspernaro-ieu




aHanUTU4EeCKON XMMmm

CIIOCOOHOCTH U BOCIIPOU3BOJAUMOCTU PCIYJIBTATOB XHUMHUYCCKOI'O
aHaJm3a, BLI60p Haunboee I/IH(l)OpMaTI/IBHOFO METOOAA XHUMHYCCKOI'O
aHaJiyi3a.

19 Teopus onTUMH3aIMA B Ta30BOM W JKUIKOCTHOW XpomMarorpaduw,
HoBble meToabl XpoMaTorpaduecKuii  METOA  pasfelieHus  CTepeoM30MEpOB,
XpomaTorpaguyeckoro NpPUMEHEHHE B  XpoMmarorpapuu  CBEPXCIIUTHIX  MOJIMMEPOB,
aHanusa MapaMeTpsl yAep>KUBAHUS B Ta30BOM W JKHIIKOCTHON XpoMaTorpadum.
Mertoa KanmuIIpHOTO 3eKTpodopesa, 00JacTH MPUMEHCHHUS.
20 MaruuTHBIf pe30HaHC B XUMHHU © MeawunuHe. CHIUH-CITHHOBOM
B3aUMOJICICTBHE, JIByMEpHast CIIEKTPOCKOIIUSA SMP,
MarHuTOpe3oHaHcHass ~ ToMmorpadusa.  Macc-CieKTpoMeTpHYEeCKHiA
CoBpeMeHHble cnekTpasbHble
METOJl aHaJnW3a, METOABl HWOHM3amuu oOpa3ma, pasfelieHHe W
mMeToAbl aHanusa N .
perucTpanys HOHOB, KAadeCTBEHHBIH W KOJMYECTBEHHBIH aHAIH3
BEIIIECTB, aHaJN3 OEIKOB 1 MUKPOOPTaHU3MOB. DIEKTPOTEPMUUYCCKUH
METO]T aTOMHO-a0COPOIIMOHHOTO aHAIH3A.
21 DONEeKTPOXUMHUYECKHEe CEHCOphl ®  OuoceHcopsl. MemOpaH-HbIE
lMepcnekTuBa pa3sBuTUA MTOTEHIINOMETPUYECKAE CEHCOPHI, aMIIEPOMETPH-YECKHEe CEHCOPHI,
3MEKTPOXUMMUYECKNX METOAOB | KOHIAYKTOMETPHUYECKUE CEHCOPhl Ha OCHOBE IOJYHNPOBOJHHKOB U3
aHanusa OKCHJIOB METAJJIOB, IIhE30AJICKTPUYECKHE Ta30BbIE CEHCOPHI H
OMOCEHCOPBHI.
22 XpoMaroMacc-CIIeKTPOMETPHsI, TaHIEMHas  MacC-CIIEKTPOMETPHSL.
Kanunnsipueiii anektpodopes—macc-cnekrpomerpusi. [Ipoekt «I'enom
MbpuaHble MeToabl aHanM3a P TPOGop POMETp P N
yenoBeka». CexBenupoBanue u amrummduranus JHK. J{BymepHsrii
renp-3nekTpdopes. MnenTudurariyst OenKos.
23 Oprannueckass XuMHS Kak oOJHAa U3 Hauboiee IHHAMUYHO
pa3BUBAIOIIMXCS OTpaciied COBpEeMEHHOW Xumuu. llepcriekThBHBIE
AKTyanbHble HanpasneHns
. HaTpaBJICHUs] OPraHWYEeCKOTro CHHTe3a. «3eJieHas» XHMHUsSI Kak HOoBas
pa3BUTUA OpraHMyecKon XumMmmnn N
mapagurmMa  opraHudeckoi  xumuu. OCHOBHBIE  HaydyHbIE U
AKCIIEPUMEHTAIbHBIE PUHIIUTIBL «3EJICHO» XUMUH.
24 OcHoBHble npeacTtasnenvs o | Jluanason MHUKPOBOJIHOBOI'O W3ITyUYEeHHUSI. MexaHu3MbI
B3auUMOOeNCTBUN B3aUMOJICHCTBUSI MHUKPOBOJHOBOI'O  M3JIyYEHHS C  BEIIECTBOM.
MUWKPOBOJSTHOBOIO U3nyyeHus ¢ | Koapduument mnotepp, kodbduiment pacceuBanusd. Ilocyna u
BELLLECTBOM PACTBOPHUTENH B PEAKITUAX C MUKPOBOIHOBBIM M3JTyYCHUEM.
25 MCTOYHNKM MNKPOBOSTHOBOIO
XapakTepucTHKa OCHOBHBIX THIIOB MHKPOBOJHOBBIX PEaKTOPOB.
N3Ny4YyeHna N TeEXHMKa
OnHOIOMOBBIE M MYJIBTHIOMOBBIE Pa0OUYNE KaMEpHI.
npoBefeHusa obnyyeHns
26 MeToAabl NOBbILLEHWA CKOPOCTU
< CuHTEe3bI 101 aTMOC(i)epHBIM JaBJICHHUEM, CHHTE3bI 110 ITOBBIIICHHBIM
XUMUYECKUX peakLuun B
. JaBIICHHEM, CHHTE3bl 0e3 pacTBoputelss (TBepAoQasHble CHUHTE3bI).
YCMNOBUAX MUKPOBOJTHOBOW
[IpenmyriecTBa MUKPOBOIHO-BOTO HAarpeBa.
aKTmBaumm
27 IIpo6omoaroroBka. Peakmum  pas3moKeHHs, OKHCICHHS, CYIIKa,
eTuIpaTalysI B YCIOBUSIX MHUKPOBOJHOBOT'O M3IyUeHUs. Perenepamus
lMpMMeHeHe MUKPOBOSTHOBOIO AACTHIPATAIA B ¥ P Y patt
ocymmrened u  copOeHtoB. CHHTE3  METaJUIOOPraHUYECKHX
N3nyyeHns onsa aktmeaumm . .
o COCAMHCHUU. HpI/IMepBI pC€aknun aJIKUJIUPOBAHUA, alUINPOBAHUA,
OpraHUYyeckmnx peakuun
AlCTUIIMPOBAHUA, TCTCPOUUKIU3AIUN, IIPOTCKAIOMINX B YCIOBUAX
MHKpOBOJ’IHOBOfI aKTUBalnu.
28 [NepcnekTyBHbIE HaNpaBneHus Knaccudukanus 0CHOBHBIX HalpaBIIEHUH Pa3BUTHSI COBPEMEHHON
pa3BUTUA COBPEMEHHOM XUMHH TIOJIMMEPOB U BEICOKOMOIIEKYJIAPHBIX coenuHennii (BMC).
NoNMMEPHON XMMUM CuHTe3 OMOJIOTMYECKH COBMECTUMBIX TTOJIMMEPOB.
29 YnpaBneHue npoLeccamu DneMeHTapHbIe peakluy PaJUKATbHON U MOHHOM MMOJIMMEPHU3AIIHN.
paauKasnbHON 1 MOHHOW OreHKa peakIMOHHOM CIIOCOOHOCTH MOHOMEPOB. B3anMOCBsI3b MEX Ty
nonuMepusaLmm CTPYKTYpOW U CBOWCTBAMU TIOJIHMEPOB.
30 MonumepHblie HAHOKOMMO3UTHI, I[pencraBieHue 0 HAHOKOMITO3UTAX HA OCHOBE MOJIMMEPOB.

nony4yeHune n CBOWCTBA

HpI/IHL[I/IHBI KJ'IaCCI/I(l)I/IKaI_II/II/I. OCHOBHBIE CITOCOOBI MOJIy4YCHU

10




MOJIMMCPHBIX HAHOKOMITIO3UTOB. BzaumocBs3b CTPYKTYypa - CBOMCTBA.

20

PactBopbl konnongHbix NAB
KaK caMoopraHusytoLmecs
cpeabl

MunemioobpazoBaane (MO) B pacTBopax KomounmHbIx [TAB.
OurponwuitHas npupona MO. Iomumopdusm mumemn. Touka ¥ JTHHAS
Kpagra.  ComroOwnuzanus:  MEeXaHM3M M TEPMOJUHAMHKA.
MukposMyibcuu. Peaxuuu B OpraHU30BaHHBIX
YIBTPAMHUKPOT€TEPOTCHHBIX Cpeax.

13.2 Paszgenbl gucunnnuvHbl n BUAbI 3aHATUN:

HanmeHoBaHue pa3gena
ONCUUNITNHBI

Buabl 3aHATUI (4acoB)

MpakTnye-
CcKne

Jabopatop- |CamocTtosaTernbHas

Bcero
Hble paboTta

Jlekunn

Bsenenue. Llens, 3agaun u
CTPYKTypa y4eOHOT0 Kypca

2 2 4

Poub u MecTo hnznueckoit XuMuu
Cpeay XMMHYECKUX HayK.
OcHoBHBIE pa3aesnsl HU3NIECKOi
XUMHH.

TepmoanHaMuKa paBHOBECHBIX U
HEPaBHOBECHBIX IIPOLIECCOB.

CoBpeMeHHbIE IPOOIIEMBI
XUMHYCCKOM KMHETUKU B
KaTAIUTUYECKUX MTPOLIECCOB

XuMHsI HAHOPa3MEPHBIX CUCTEM

XWMUS TBEPIOTO TeNa: 0OBEKTHI U
METO/J0JIOTHS UCCIIEOBAHUMN

[IpocTrie BemecTBa U XUMUIECKUE
COEIUHEHHS C
TTOJTYTIPOBOTHUKOBBIMHU CBOM-
CTBaMHM KaK MOJIEJIbHBIE 0OBEKTHI
XUMHH TBEPJOTO TeNa

MeTtoabl ONTUMU3ALIMHU CBOMCTB
(hYHKIIMOHAJIBHBIX IIIUPOKO30HHBIX
MOJIYIIPOBO-HUKOBBIX COEIUHEHUI

ISl BBICOKOYACTOTHOM MUKPO- U

OTITORJIEKTPOHUKH, IUPPOBBIX
TEXHOJIOTHI

CoBpeMeHHBIE TTOXO0IBI K
ONTHUMM3AIINHN CBOUCTB
MOJYIPOBOTHUKOBBIX MaTE€pUa-JIOB
JUIS1 COJIHEYHOM SHEPIreTUKH

10

HepCHeKTI/IBBI IMIPUMCHCHUA
IMUPOKO30HHBIX METAJUIOKCUAHBIX
MOJTYTTPOBOJHUKOB JIJIs
9KOJIOTHYECKOTO MOHUTOPUHTA
aTMOC(epHOro Bo3ayxa

11

[NepcniekTHBHBIE HAHOMATEPUABI HA
OCHOBeE yriiepojia: (yJuIepeHsl,
yIIIepOAHbIC HAHOTPYOKH, rpadeH

12

OcHOBHbBIC HpO6J’IeMLI COBpCMeHHOfI
KBaHTOBOU XMMUHU

13

OCHOBHEIE COBPEMEHHEIE TIPOOIEMBI
TEPMOIUHAMUKHI

11




14 CoBpeMeHHBbIE TPOOIEMbI XUMHUU 4 4 8
KOMILIEKCHBIX COEIUHEHUI - -
15 CoBpeMeHHbIe TPOOIEMbI PU3UKO — 4 4 3
XUMHYECKOTO aHAIN3a - -
16 OCHOBHBIE COBpEMEHHBIE 33/1a41 2 9 4
YYEHHUS O XUMHUYECKOU CBS3H
17 AKTyasbHbIE 3a]1a41 00ILel TeOpruu 2 4 6
XHMHYECKHMX MPOLIECCOB - -
18 Teopust uHPpOpMaIIH B 2 9 4
AHAJTMTUYCCKON XUMUH o o
19 HoBrsie MmeTo1b1 XpOMaTO- 4 4 3
rpad)uuecKoro aHaausa o o
CoBpeMeHHBIE CLIEKTPAJIbHBIE
20 P P 4 4 8
METO/Ibl aHAIN3a
IIepcniexkTrBa pa3BuTHs
21 JIEKTPOXUMUYECKUX METOIOB 4 --- --- 4 8
aHanM3a
22 I'nOpuaHbIe METOABI aHATIM3A 4 --- --- 4 8
23 AKTyaJlbHbIEe HaIllpaBJIeHUS 9 5 4
Pa3BUTHUS OPraHUUECKOMN XUMUU
OCHOBHBIE NPEACTaBICHUS O
24 | B3aUMOJEUCTBUU MUKPOBOJHOBOTO 4 --- --- 3 7
W3JTy4EHUs C BELIECTBOM
HcTouHNKN MUKPOBOJIIHOBOTO
25 | W3JIYy4YEHHUs U TEXHUKA IPOBEICHUS 4 --- --- 3 7
o0TyueHHS
MeTo/bI TOBBIIIEHUS] CKOPOCTH
26 | XMMHUYECKHUX pPEaKIUil B yCIOBUAX 4 - - 4 8
MHUKPOBOJIHOBOW aKTHBALIUH
IIpuMeHeHne MUKpOBOJIIHOBOTO
27 HU3IIyYCHUS U1 aKTUBAIlNU 4 -— -— 4 8
OpPraHUYECKUX PeaKui
[lepcriekTrBHBIE HATIPaBICHUS
28 pa3BUTHUS COBPEMEHHOMN 4 - 4 8
MOJIMMEPHON XUMUHU
YupasieHue npoueccamu
29 pauKaIbHON U MOHHOM 4 -—- 4 8
MTONTMMEPH3ALIN
30 [TonnMepHbIE HAHOKOMIIO3UTHI, 4 4 3
HOJTyYCHHE U CBOICTBA o
31 PactBops! komonaaeix [TAB kak 4 4 3
CaMOOPIraHU3YIOLIHECS CPEIbI -
Wroro: 108 108 216

13.3 MexaucumnnuHapHble CBA3X C APYrMMU AUCLUNTIUHAMMU:

Ne
n/n

HanmeHoBaHue gmucuunnmH yqe6Horo nyiaHa, C KOTOpbIM

OpraH1M3oBaHa B3aUMOCBA3b AUCLUMMINHLI paboyen

nporpamMmbi

Ne Ne pa3fenoB AUCUMMANHDI
paboyeit nporpamMmbl, CBA3aHHbIX
C YKa3aHHbIMWU AUCLMIIIMHAM#

Ob6wan 1 HeopraHMYeckast XUMus

1-17
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2 OpraHunyeckas xumus 2-7,9,10,16
3 ®dusnyeckas xmmms 8-17

4 AHanuTnyeckas xmmus 15-19

5 ®dusunka 8,9,12,13, 25
6 Kpuctannoxmmus 8-11

14. MeToaunyeckue ykasaHusA Ansa o6y4aroLmxcs No OCBOEHUIO AUCLIMMNUHbI

OpraHusaums U3yyeHuss AMCUMNIUHBI Npeanonaraer:
e N3y4YeHue OCHOBHbIX U AOMONHUTENbHbIX NMUTEPATYPHbIX UCTOYHMKOB;

peLLeHne NpaKTUYeCKnX 3aa4, NpeanoXeHHbIX NpenogasaTtenemM st paboTbl Ha NeKumsXx;
BbIMNOJSIHEHNE KOHTPOSbHbIX paboT;

TECTUPOBAHMUE;

TEKYLLMA KOHTPOSb YycreBaeMocT B (pOpMe YCTHOrO Onpoca MO OCHOBHbIM pasaenam

OVCLMMIIUHBI.

15. lMepeyeHb OCHOBHOW MW AOMNONIHUTENILHOW JNUTepaTypbl, PeCYpPCOB MWHTEPHET, HeobxoauMMbIX AnsA
OCBOEHMUSA AUCLMNIUHLI (CrIUCOK numepamypbl ogopmasemcss 8 coomeemcemeuu ¢ mpebosaHuamu TOCT u
ucronb3yemcs obwas ckeo3Has Hymepauyusi 05151 cex sudo8 UCMOYHUKO8)

a) oCHOBHas nuteparypa:

Ne n/n

MICTOYHMK

Epemun B.B. OcHoBbI hnsnyeckom xummnn. YuebHoe nocobue B 2 4. 1/ B.B. EpemuH
.— 3-e n3g. an. — Mocksa : BMUHOM. Jla6opatopus 3HaHui, 2013 .— 322 c. —
(Y4ebHuK ons BbICLLEN LLKOTbI) .
<URL:http://biblioclub.ru/index.php?page=book&id=214231>

"oHyapos E.I". Teopusa xumnyeckux npoueccos: n3bpaHHblie rmasbl / B.KO. KongpaluuH,
E.l". FToHuapos, HO.I1. AdmHoreHoB, A.M. XoBuB. - BopoHex: N3a-8o BopoHeX. roc. yH-
Ta, 2012. - 288 c.

NoHuapos E.I"., KoHgpawuH B.FO., Xosus A.M., AdmHoreHos FO.I1. KpaTkuin Kypc
TeopeTn4ecKom HeopraHn4yeckom xummmn. YuebHoe nocobue. CaHkT-INeTepbypr: JlaHb,
2017. - 464 c.

Mionnep Y. CTpykTypHasa HeopraHudeckas xumusa / Y. Mionnep. - JonronpyaHein : U,
«MHTennekT». - 2010. - 356 c.

NoTTwTanH IN. PN3nMKo-xMMmmnyeckme ocHoBbl MaTtepuanosegeHms /. FoTTwTanH. - M. :
BNHOM. JNla6opaTopus 3HaHui, 2009. - 400 c.

Yran A. A. O6was n HeopraHudeckasa xumusa / A. A. Yran. - M.: Boicw. wk., 2007. - 527
C.

OHUuMKNnonegusa NonynpoBoAHMKOBbLIX MaTepuanos. Mog. pen. K.A. [IxxekcoHa u B.
WpéTtepa. Tom 2. lNMep. ¢ aHrn. nog pegq. 3.M. Jomawesckon. - BopoHex : Bogonen.
2011.-919 c.

Ycnexu aHanutmyeckon xummn: K 75 - netuio akagemuka HO.A. 3onotosa. - M.: Hayka,
2007.- 391 c.

KpuctnaH I'. AHanutnyeckas xumus: B 2 Tomax. - . Kpuctnat. - M.: BUHOM,
nabopaTtopusi 3HaHu, 2009 . - (ny4wun 3apybexHbiv y4ebHuk).- T.2.- 504 c.

10

Bakynes, B.A. OCHOBbI Hay4YHOro UccneaoBaHus: yuebHoe nocobue. / B.A. bakynes,
H.IN. Benbckas, B.C. bepceHneBa. - EkatepnHbypr: N3a-Bo Ypan. YH-Ta, 2014. - :63 c.-
URL:http://biblioclub.ru/index.php?page=book&id=275723&sr=1

11

Cemuukos HO.[1. BoicokomonekynsipHble coeamHenns / KO.[1.Cemunkos. - M. :
Akapemunsa, 2008. — 368c.

12

Tarep A. A. ®usukoxmmna nonumepos/A. A. Tarep. - M.: Xumuga, 2007. - 544c.

13

Kunpees B.B. BbicokomonekynsapHble coeguHeHns/B. B. Knpees. - M.: lOpawr, 2013. -
602 c.

6) pononHuUTenbHasa nuTepartypa:

Ne n/n

NcToYHMK

1

XayckpodT1 K. CoBpeMeHHbIn Kypc obwen xumun: B 2 T. / K. XayckpodT, 3. KoHcTabn.
- M.: Mup, 2002. - T. 1.-540c.

2

XayckpodT1 K. CoBpeMeHHbIn Kypc obwen xumun: B 2 T. / K. XayckpodT, 3. KoHcTabn.
- M.: Mup, 2002. - T. 2. -540 c.

13


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2681&TERM=%D0%95%D1%80%D0%B5%D0%BC%D0%B8%D0%BD%2C%20%D0%92.%D0%92.%5B1%2C1004%2C4%2C101%5D&LANG=rus
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=105667
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=book&id=275723&sr=1

3 MaHkuH B.HO. Kak o6pa3yeTca xummnyeckasi CBA3b U NPOTEKAKT XMMUYECKNe peakuun /
B.HO. MaHkuH, KO.B. MNaHkuH. — M.: IsgaTenbckaa rpynna «[paHvya», 2007. - 320 c.
AdumHoreHos .M. PU3MKO - XMMU4eCK1Uin aHanm3 MHOrOKOMMOHEHTHbIX cuctem / HO. TT.

4 AcumHoreHos, E. . ToH4yapos, I'. B. CemeHoBa, B. . 3nomaHos. - M.: MOTU, 2008. -
332 c.
dusmnyeckan xumus : y4eb. ana By3oB B 2 kH. / K.C. KpacHoB [ 1 gap.] ; noa pea. K.C.

5 KpacHoga. - M. : Bbicw. wk., 2001. - KH. 1 : CTpoeHue BewecTtBa. TepMmognHamuka. -
511 c.
dusmnyeckan xumms : y4eb. ana By3oB B 2 kH. / K.C. KpacHos [u ap.] ; nog pea. K.C.

6 KpacHogBa. - M. : Bbicw. wk., 2001. - KH. 2 : QnekTpoxummnd. Xmmmyeckasa KMHETUKa U
KaTanus. - 318 c.

7 ByuaueHko A.J1. Xumus Ha pybexe BeKOB : CBepLLUeHUS 1 NporHo3bl /A.J1.ByvyayeHko
/IYcnexun xumun. - 1999. - T.62,Ne2. - C. 99-117
TpeTbskos KO.[0. CamoopraHusauns B GU3MKO-XMMUYECKUX CUCTEMAX Ha NyTU

8 co3gaHus HoBbix MmaTepuanos /HO. 0. TpeTbsakos // HeopraHnyeckue matepuans. - 1994.
- T.30,Ne3. - C.291-305

9 MaHkmH B.HO. Kak obpa3yeTca xummnyeckasn CBA3b N NPOTEKAT XMMUYECKME peakuun /
B.1O. NaHkuH, KO.B. NaHkuH. - M.: U3pgaTenbckas rpynna «[ paHuugay, 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 XUMUKK-aHanuTuKm o cebe n ceoewn Hayke / Pea.-cocT. KO.A. 30M10TOB 1
B.A.llanowHuk.- M.: KHuxHbin gom «JIMBPOKOM», 2011.-320 c.

13 NebeneB A.T. Macc-cnekTpomeTpus B opraHuyeckon xumun/ A.T. Jlebenes. -
M.:BMHOM, na6opatopusi 3HaHuin, 2003. - 493 c.

14 ®pumaH P. MarHuTHbIN pe3oHac B xumumn 1 meguumHe P. ®pumaH . - M.:KPACAH[,
2009. - 336 c..

15 Pupnn M. N'eHom / M.Pugnun.- M.: 3kemo, 2008. - 432 c.

PomaHoBa H.H. MukpoBonHoBoe 0bnyyeHne B opraHn4yeckom cuHTese / H.H.

16 PomaHoBa, A.l'. M'paBuc, H.B. 3bik // Ycn. xumumn. — 2005. — T. 74, N2 11. — C. 1059-
1105.

BeppoHocoB C.C. MMKpPOBOJIHOBOE U3NYYEHNE B XUMNYECKOM NpaKTuKe /

17 C.C.beppoHocos, [.I. BepaooHocoBa, N.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. 5§7. — P. 9225-9283.

Kysneuos [1.B., lNpumMmeHeHne MMKpOBOTHOBOIO U3My4YeHUsi B CUHTE3€ OpraHnyecKmx

20 coeguHenun / [1.B. KysHeuos, B.A. Paes, " .J1. KypaHos, O.B. Apanos, P.P. Koctnkos //
XypH. Opr. Xum. — 2005. - T. 41. - C. 1757-1794.

21 WykuH E.O. KonnongHaa xumua / E.1. Wykun, A.B. MNMepuos, E.A. AMenuHa. - M. :
Bbicwu. wk., 2004. - 444c.

29 KabaHoB B. A. KomnnekcHo-paavkanbHasa nonuvepusauus/B. A. KabaHos, B. 1.
3y6os., 0. [1. Cemumkos. - M.: Hayka, 1987. - 256c¢.

23 BepexHukos B.H. /136paHHble rnasbl KonnouaHon xumum (y4e6Hoe nocobue).. 2011.
http://e-science.ru/chemistry/e-book/

24 Muuennoobpa3pBaHue, ConbUNN3aumsa, MMKpo3aMynbCun ,/ NoA pea.
B.H.Na3mannoson - M. : Mup, 1980. - 453c.

o5 Cymm B.[1. O6BbekTbl M MeToabl KonnongHowm xumun B HaHoxumum / B.0.Cymm
/I Yenexu xumun. - 2003. - T. 69. - Ne 11. - C. 995-1007.

B) 6a3bl AaHHbIX, UHPOPMALMOHHO-CMPABOYHbIE U NOUCKOBbIE CUCTEMbI:
Ne n/n McTouHuK
http://www.en.edu.ru/ - ECTeCTBEHHO-Hay4HbIi 06pa3oBaTesbHbIA NOPTan - ABNSETCA COCTaBHOWM

1 yacTblo chepepasnbHoro noprtana "Poccuiickoe obpa3oBaHue”. CopepXnT pecypchbl U CChIIKK Ha
pecypcChbl N0 eCTeCTBEHHO-Hay4YHbIM gucumniinHam (CbI/I3MKa, XumMmna n 6I/IOJ'IOFI/IF|).

2 http://window.edu.ru/ - nHpbopmMaunoHHasa cuctema «EanHoe okHo gocTyna K
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http://e-science.ru/chemistry/e-book/
http://www.en.edu.ru/
http://window.edu.ru/

obpazoBaTeribHbIM pecypcamy.

http://vovr.ru/ «Bbicwee obpa3oBaHne B Poccun» - Hay4yHO-neaarornyeckuin
XypHan MuHucTtepcTBa obpa3oBaHus n Hayku P®. B xypHane nybnukytotca
pe3ynbTaTbl UCCNefoBaHNn COBPEMEHHOIO COCTOSAHUSA BbICLLEN LLKOIbI Poccuuy,
ob6cyxaarTca BONpOChbl TEOPUM U MPaKTUKU N'YMaHUTapHOro, eCTECTBEHHO-
Hay4YHOr 0 U MHXEHEPHOrO BbiCLLEro obpa3oBaHus.

http://www.elibrary.ru -Hay4yHas anekTpoHHas 6ubnuoteka eLIBRARY.RU -
KpPYMHENLINIA POCCUACKUIN MHPOPMAaLIMOHHbIN NopTan B 06n1acTy HayKu,
TEeXHONornn, MeguunHbl 1 0bpasoBaHns, cogepxalunin pedepaTbl U NOSHbIE
TeKCTbl 6onee 12 MNH. Hay4HbIX cTaTten n nyénukauun. Ha nnatgopme
eLIBRARY.RU gocTtynHbl anekTpoHHble Bepcun 6onee 1400 poccnimnckmx
Hay4HO-TEXHUYECKMX XYpHanoB, B ToM yucrne 6onee 500 XypHasnoB B OTKPbITOM
Aocrtyne.

http://www.chem.msu.ru/rus/ - Chemnet - odomumansHoe aNeKTpOHHOE n3gaHue
Xumuyeckoro ¢akynsteta MY B Internet

OnekTpoHHas 6ubnuoteka BopoHexckoro rocyiapcTBEHHOrO yHMBEpCcUTETa www.lib.vsu.ru
MHdopmaumoHHas cuctema "YHnBepcuteTckas bnbnmnoreka ONLINE" —
http://biblioclub.ru

«AHanuTtuka-Mup npodeccuoranos» MHTEPHET MOPTAIT XMWKOB-AHAJTUTUKOB
http://www.anchem.ru/

WHTepHeT-pecypcbl N0 METOAAM XMMMYECKOro aHanusa - http://www.rusanalytchem.org

10

WHTepHeT noptan ans xumunkos http://www.chemweb.com

11

NHTepHeT nopTa ¢ 6230 faHHbIX MO NOCNEA0BATENbHOCTY aMUHOKUCIOT B 6enkax
http://pir.georgetown.edu

12

American Chemical Society ACS Publications - nonHoTekcToBas 6a3a faHHbIX Hay4YHbIX XYypHasos,
http://pubs.acs.org

13

John Wiley & Sons  Wiley Online Library - nonHoTekcTtoBas 6a3a faHHbIX Hay4HbIX XYypHaroB,
http://www.interscience.wiley.com

14

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

16. MNepeyeHb y4eGHO-MeTOAUYECKOrO 06ecnevYeHust AN CaMOCTOATENIbHOW PaboThbl (yuebHo-memoduyeckue
pekomeHOayuu, nocobusi, 3adaqyHUKU, MemoOuUYECKUE yKa3aHUs 10 8bIMOIHEHUK PaKmMuU4YecKux (KOHmMpPOsibHbIX) pabom u 0p.)

Ne n/n

NcTouHuk

1

C60pHMK NpUMepOoB 1 3aAady Nno anekTpoxummn: ydebHoe nocobue / A.B. BBegeHckuin n
ap. - Cankr-lNetepbypr, Mocksa, KpacHogap: OBC JlaHb, 2018. - 205 c.

KnHeTrKa anekTpoxmMmMmn4ecknx npoLeccoB: y4ebHoe nocobue ansa By3os: Y. 1. Ctagus
nepeHoca 3apsga / A.B. BeegeHckuii, H.6. Mopo3soBa, E.B. BobpuHckas ; BopoHex.
roc. yH-1 .— BopoHex : Uspatenbckuin gom BI'Y, 2017 .— 117 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf>

KnHeTnka anekTpoxnMmnyeckmx npoueccos: yuebHoe nocobue ana By3os: Y. 2. Ctaguu
anddysnm n xummyeckon peakumu / A.B. BBegeHckuin, H.5. Mopo3osa, E.B.
BobpuHckas ; BopoHex. roc. yH-T .— BopoHex: N3paTtenbckun gom BI'Y, 2017.— 60 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

OKONOrM4YecKn YUCTblE CUHTETUYECKME METOAbLI B XUMUK : y4eBHO-METOANYECKOE.
nocobwue gns By3oB / cocT. : X.C. Wuxanues, M.1O. KpbicuH, H.B. Ctonnosckas, A.B.

3opyHa .— BopoHex : N3paTtenbcko-nonurpadudeckun ueHTp HayyHas kHura, 2012
—24 c..

CoBpeMeHHblE MeTOoAbl CUMHTE3a TETEPOUMKIIMYECKMX COEAMHEHUA :  y4ebHo-
mMeToanyeckoe. nocobue ans By3oB / cocT. : X.C. Wwuxanues, M.KO. KpbicuH, H.B.
Cronnosckas, A.B. 3opuHa .— BopoHex : MN3paTenbcko-nonurpaouyecknin LeHTp
Hay4Haga kHura, 2012 .— 21 c.

17. ObpasoBaTtenbHble TEXHONMOrMWU, UCNOSib3yeMble MNpU peanusauum y4ebHOWM

OUCUMNNUHBLI, BKMOYaA AOUCTaHUUOHHble obOpa3oBaTenbHble TexHonorun (AOT),
3neKTpoHHoe oby4eHune (J0), cmewaHHOe 0byyeHue):
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http://www.rusanalytchem.org/
http://www.chemweb.com/
http://pir.georgetown.edu/
http://pubs.acs.org/
http://www.interscience.wiley.com/
http://www.springerlink.com/
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-134.pdf

Mpn peanuzauumn y4yebHOM AUCLMNIMHBLI MCNOMb3YIOTCA 3fIEMEHTbl 3NEKTPOHHOroO
obyyeHns M pasnuuHble AWCTaHUMOHHble obpa3oBaTenbHble TEXHONOrMu, Mo3BonfALwmne
obecneumBaTb oOnocpefoBaHHOE B3aMMOLEWCTBME (Ha paccTosiHMM) npenogasaTtenen wu
obyyaloLwmxcs, BKMOYAA WMHCTPYMEHTblI 3NEKTPOHHOW WHE(OPMaLMOHHO-06pa30oBaTenbHOM
cpeobl BIY «OnekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/unu “MOOK BIY”
(https://mooc.vsu.ru), npoBeaeHne BebnHapoB, BUAEOKOH(EPEHUMA (B TOM 4ucne c
npumeHeHnem cepsucos Zoom, Discord n ap.), B3auMogencTBne B COLICETAX, NOCPEACTBOM
9N1EKTPOHHOWN NOYTbI, MECCEHAXEPOB

18. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne OUCLMUMIIUHDI:

J1eKuMoHHbIE 3aHATUSA NPOBOAATCA B CneunanbHO NOAroTOBEHHOW ayaNTOpPUN, OCHaLLEHHOW NPe3eHTaLMOHHON
TEXHWKON, Tabnuuenn MeHaeneesa n Heo6XoAMMbIMY NIakaTaMmn-cxemamu. MNepcoHanbHble KOMMbIOTEPBI C
poctynom B IHTepHET; MynbTuMeaniHbIn npoektop BENQ, akpaH, HoyToyk. MynbTumMeauiiHble NeKLMM No Kypcy
"AKTyanbHble 3aga4ym xumun Teepgoro tena" © Alexander M. Samoylov 2015 - 2017.

19. OueHouYHbIe cpeacTBa AN NPOBeAEHMUS TEKYLUEN N NPOMEXYTOYHOWN aTTecTauumn

nOpFI,D,OK OLUEHKN OCBOEHUA O6y‘-lal0U.l,I/IMI/ICF| yqe6Horo MaTtepuana onpegendertca
coaepxaHunem cnegyrvoumnx pasagenos ANCUUMIINHDbIL

Kog n MnaHupyemble pe3ynbTaTtbl 06y4eHus Oransbl
coaepxaHue (nokasaTtenu [OCTUXEHNA 3aA4aHHOIO YPOBHSA dhopmurpoBaHus dOC*
KOMMNeTEeHUMM OCBOEHUSA KOMMETEHLNN NOCPEACTBOM KOMMeTeHLMH (cpencTBa
(vnun ee yacTn) dopMNpPOBaHMA 3HAHUIN, YMEHWUIA, HABbIKOB) (paspensl (Tembl) OLEHMBaHUS)

ONCUUNITNHDBI UInn
Moayna n nx

HavMeHoBaHue)

OrK-1 3Hatb: KoHTponbHast
- MEecto ¥ ponb Xumum B ecTecTBeHHbIx | 1,2,3,5,7, 8, 10, pabota Nei,
Haykax, Haubonee ouesuaHble nepcnekTusbl | 15, 16, 18, 19, 21 - KoHTponbHast
n npobnembl, onpeaensiowme KOHKpeTtHyto | 31 pabota Ne 2,
obnacTb AeATENbHOCTY; KoHTponbHas
- [NaBHble nNpobnemMbl  COBPEMEHHON pabota Ne 3,
husnyeckonm XUMUMU, 0Cc0BEeHHOCTH KoHTponbHasa
NMOCTPOEHUS Kypca Mo (PU3NYECKON XUMUUN B paboTta N2 4,
YHUBEpCUTETaX N TEXHNYECKMX By3ax Poccum KoHTponbHas
1 3a pybexom; paboTta N2 5,
- CYLlEeCTBylOLME OrpaHWYeHUss KBaHTOBO- KoHTponbHas
MeXaHW4ecknx npeacTaBneHnii o npupoae paboTa Ne 6,
XUMUYECKOIN CBSA3MW; TecTupoBaHue

- MeToAbl HepaBHOBECHOW TepMOAUHAMWUKU
7151 ONMCaHUs NPOLLeCCOB CaMoopraHn3aumm
B OTKPbITbIX CUCTEMAX;

- O0COBEHHOCTM MepeHoca 3HepruM U
BELLECTBA B  COMPSXEHHbIX CUCTEMAX,
cuctemax c MONOXMTENBHOM,
oTpuuatenbHon obpaTHOM CBA3bD U
«HECBSI3aHHbIX» CUCTEMAX;

- OTNNYUTENbHbLIE MPU3HAKU PaBHOBECHbIX,
HepaBHOBECHbIX " CTaUMOHapHbIX
NpoLLEeCCOB;

- KpUTEpUM HaHOpa3MepHbIX CUCTEM WU
0COBEHHOCTU TEPMOAMHAMUKUA U KUHETUKK
HaHOpPa3MEPHbIX CUCTEM;

- rpumepbl  NPOSABMIEHUA  Pa3MEpPHOro
achdekTa u 3akoHa M'mb6ca - TOMCOoHa;

- OCHOBHble METOAOSIOTNYECKME MNPUEMbI
NpuMeHeHUst yHAaMeHTanbHbIX NONOXEHWIA
XMMUKM  TBEpAOro Tena B HarpaBiEHHOM
CMHTE3e TBEPOOTENbHBLIX (YHKLMOHANbHbIX
MaTepuanos;
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- OCHOBHble 3aayu COBPEMEHHOWN XUMUMK
TBEpAoro Tena;

- OoTnuuuTenbHble  PUBUKO-XMMUYECKME
CBOMCTBA MOSYNPOBOOHUKOB KakK MOAENbHbIX
0O6BbEKTOB U3Y4YEHUss B pamKax Xumuu
TBEpAoro Tena;

- Hanbonee NepCcneKkTUBHbIE LUMPOKO3OHHbIE
Tyronnaskue nonynposogHukn AllIBV gnsa
COBPEMEHHOWN BbICOKOYACTOTHON MUKPO- U
OMTO3NEKTPOHMKMY;

- MEepCcneKkTVBHblE  MOMYNPOBOAHUKOBbIE
MaTepvanbl AN COBPEMEHHOW COJSIHEYHOM
SHEpPreTuKy;

- yHOaMeHTasnbHble Hay4Hble MNPUHUMMBI
MCNONb30BaHMA LUMPOKO3OHHbIX METannokK-
CUOHbIX MONYyNpOBOOHUKOB ANA  [ETEeKTu-
pOBaHNSA TOKCUYHbIX 1 B3PbIBOOMACHbIX Fa30B
B aTMOC(EpPHOM BO3AYyXE;

- Hanbonee NepcnekTUBHbIE LUIMPOKOIOHHbIE
MeTannoKcuaHble  MOfynpoBOAHMKN  Ans
MOHWTOPUHra 3arpsi3HeHMs aTMocdepHOro
BO3yXa TOKCUYHbIMY rasamu;

- MpUHUMNUanNbLHOE YCTPOWCTBO ra30BbIX
CEeHCcopoB Ha ocHoBe okcupa onosa (1V) kak
OCHOBHOro MaTepuan gfs co3gaHusi ra3oBbiX
CEHCOpOB;

- Knaccugukauuio M NepCcrnekTUBHbIE
HanpaBneHusi dbyHAaMEHTanbHbIX
nccnenoBaHun n NpaKTU4eCcKoro
NPUMEHEHUA YrNepoaHbIX HaHOMaTepuanos
(dbynnepeHsbl, YHT, rpaceH);

- COBPEMEHHbIE MOJESbHbIE NPeACTaBNeHUs
n MeToapbl KBaHTOBOM MEXaHUKWU,
OonucCbiBalLIME CTPOEHME U PEAKLMOHHYIO
CMOCOBHOCTb XMMUYECKUX COEAMHEHWI;

- aKkTyanbHble MeToAbl U3y4yeHusa U
MOLENNPOBaHNA KpUTEPUEB, ONpeaensitoLLmX
HanpaBfeHHOCTb XMMUYECKUX MPOLLECCOB;

- COBpPEMEHHble KBAHTOBO-MEXaHW4ecKue
MeToabl KOJIM4YECTBEHHOTO onucaHus
npupoabl XMMWUYECKOW CBA3UM KaK OCHOBa
MOLENUPOBaHNSA HOBbIX KOMIMIEKCHbIX
COEAMHEHMN  BewecTB C  3afaHHbIMU
PYHKLMOHaNbHbIMU CBOWCTBaMU;
-reHeauc T - x-un P - T - x - pazoBbIX
AvarpamMm ABYXKOMIMOHEHTHbLIX CUCTEM Ha
ocHoBe npaBuna a3 [wmnbbca kak
dyHOaMeHTanbHONM  OCHOBbI  (PU3MKO-
XUMMWYECKOro aHanu3a;

- COBpPEMEHHbIE npeacraBneHns o
XUMMUYECKUX COEOUHEHUSX C MOCTOSIHHbIM U
NEepPEMEHHbIM  KONMYECTBEHHBIM COCTaBOM:
OanbToHMAabl 1 6epTonnuap;

- 3KCMepuMeHTanbHble U KBAHTOBO-
MexaHu4yeckne  MeToAdbl  uccrepoBaHust
BMUAHUA NpUpoabl XMMUYECKON CBA3U Ha
CTPYKTYpPY U (DU3MNKO-XMMUYECKME CBOWCTBA
TBEpAbIX Ter;

- aKTyanbHble 3agaun obwen Teopuu
XUMWYECKMX MPOLLECCOB, OCHOBHblIE METOAbI
onTuMM3auuu XUMUKO-TEXHOOMMYECKUX
npoLieccos nonyyeHusi BeLLEeCTB c
3aaHHbIMK CBONCTBaMU;

- aKTyanbHble HarpaBneHus pa3BuUTUSA
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COBPEMEHHOWN aHaNUTUYECKON XMMUK;

- COBpEMeHHble 06nactu  NpuUMeHeHUus
MeTOoAa KanunnspHoro anekTpogopesa;

- OCHOBHble  HarnpaBneHus pasBuUTHS
METOOOB MarHMTHOroO pe3oHaHca, ChuH-
CMUHOBOTO  B3aWMOAEWNCTBUSA, OBYMEPHON
cnekTpockonun AMP, mMarHuTope3oHaHCHOMN
TOMorpadcuu;

- HanpaeBneHus pasBUTUS Macc-CrMeKTpo-
METPUYECKOro MeToa aHanmaa;

- du3nyeckme nNpUHLUUNbI  3NEKTPOTEPMU-
Yyeckoro metoaa aToOMHO-abcopbUMOHHOrOo
aHanusa;

- DM3NKO-XMMUYECKNE MPUHLMMBI XpOMaTo-
Macc-CneKTpoMeTpum,  TaHOEMHOW  macc-

CNEKTPOMETPUY;
- obnactM npuMeHeHuMs W MEeTOAO0JOorMnIo
KanunnapHown anekTpodgopes-macc-
CNEKTPOMETPUY;

- HanpaBneHusa pa3BuUTMSA npoekta «[eHom
yenosekay;

- nNpuembl CEeKBEHUpPOBaHWA KM amMnnndu-
kauuun OHK;

- (PM3MKO-XMMUYECKNE NPUHLMNBI ABYMEp-
HOro  renb-anekTpodopesa B npouecce
naeHTudukaumm 6enkos;

- OCHOBHble  HafnpaBfeHuWs  3BONIOLMM
COBPEMEHHOWN OpraHN4eCcKon XMMNs Kak ogHa
n3 Haunboniee AMHAMWYHO pa3BMBAIOLLMXCA
oTpacnemn XuMmuu;

- NepcrneKkTUBHble HamnpaBfeHuss OpraHu-
YeCcKOoro cuHTe3a O6MONMornyeckn akTUBHbIX
coeVHEHUI N NlekapCTBEHHbIX NpenapaTos;

- OCHOBHbIE MPUHLUMMbI «3EMEHON» XUMUN U
OCHOBbl B3aUMOAENCTBUS MWUKPOBOSTHOBOTO
N3ny4eHuns C BELLECTBOM;

- Knaccudumkaumio OCHOBHbIX HanpaBreHun
pa3BMTUS COBPEMEHHOW XMMUU NOSIMMEPOB U
BbICOKOMOMEKYNApHbIX coeanHeHunin (BMC);

- OCHOBHblEe 3ajauyu CuHTe3a Buonornyecku
COBMECTUMbIX MONIMMEPOB;

- HanpaefneHus  MPUMEHEHWA  peakuun
paguKanbHOW U MIOHHOW NONUMEpPU3aLny;

- obnactu npyuMeHeHUs HaHOKOMMO3WTOB Ha
OCHOBE MONMMEPOB;

- peakuum B OpraHW30BaHHbIX YNbTPaMUK-
poreTeporeHHbIX cpefax.

YmeTs:

- MPUMEHATb Pa3fU4YHble  KUHETUYECKue
noaxodpl K YCTAQHOBIEHWK  MEXAHM3MOB
XUMUYECKOW peakLmm;

- UCMNONb30BaTb KBA3UXUMNYECKUIA NOAXOM, U
cumBonuky Kperepa - BuHka ansa onucaxus

aToOMHOro n QNIEKTPOHHO-AbIPOYHOIoO
pasynopaaoyeHuna B HeCoOBepLUEHHbIX
Kpuctannax;

- ncnonb3oBaTb cbpr,ameHTaanble

NpUHUUNbI nernposaHnAa nosnynpoBoaAHUKOB
ona nonyyeHna martepuanoB C 3agaHHbIMU

3NEeKTPUYECKUMU n OMNTNYECKMMM
CBOWCTBaMUY;

- NPOrHO3MpoBaTb NPUMEHEHUE MaTepuarnos
onsa co3aaHuA 3P (PEKTUBHBLIX

hoToanekTpuyeckux npeobpasosartenei;

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

KoHTponbHas
pabota Ne 2,
KoHTponbHas
paboTta Ne 4,
KoHTponbHas
paboTta Ne 6,
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- MPOrHO3MpoBaTb WCMONb30BaHWE OKCUOOB
MeTasnnos ons rasoBbIX CEHCOpOB,
OETEeKTUPYIOLMX MPUCYTCTBME  TOKCUYHBIX
ra3zoB B aTMOC(PepHOM BO3ayXeE;

- MPOrHO3MpOBaTb MArHUTHbLIE U ONTUYECKNE
CBOWCTBA KOMMJIEKCHbIX COEOMHEHUA C
Nno3uuUN MeToaa BaNeHTHbIX CBA3EN, TEOPUN
KpUCTannmM4yeckoro nonsa nuraHaoBs U MeToaa
MOJEKYNAPHbIX opbuTanei;

- NpPOrHo3upoBaTb XapakTep a30BbiX
OuarpamMmm MHOro- KOMMOHEHTHbLIX CUCTEM Ha
OCHOBE PM3NKO-XUMNYECKUX CBOWCTB
NCXOOHbIX KOMMOHEHTOB;

- MopgenupoBaTb XapakTep guarpaMmm
«COCTaB — CBOMCTBO» Ha OCHOBe (ha30BbIx
amnarpamm 6MHapHbIX CUCTEM;

- NPUMEHATb KBAHTOBO-XMMWYECKNE METOoAbI
ons onncaHus XUMWYECKOTO "
KPUCTanNoOXMMNYECKOro CTPOEHUS BELLIECTB;

- ncnonb3oBaThb OCHOBHbI€E MeToapl
onTMMMU3aLUK XUMUKO-TEXHONOTMYECKNX
npoL,eccoB nonyyeHns BeLLLEeCTB c
3a/laHHbIMK CBONCTBaMU;

- NPUMEHsTb XpomaTorpaduyeckun mMeToq,
pasgeneHus CTEpPeoV30MepOoB "
CBEPXCLUMTbIX MONNMEPOB,

- onpepensiTb  OObEKTbl M anroputm
npoBefEeHMA aHanuM3a MeTOAOM  Macc-

CNeKTpoMeTpun;

- MPOrHo3npoBaThb nepcneKkTnBHbIE
HanpaBJsieHNA OpraHN4YeCcKoro CMHTe3a;

- OCHOBHbIE TeopeTnyeckumne n

3KCrnepuMeHTarnbHble  NPUHUMNBLI  OpraHu-
YECKOM «3eJIeHON» XUMWUW;

- paccuntblBaTb KO3(DUUMEHT noTepb WU
Koa(hmumeHT paccenBaHus npwm
MUKPOBOJTHOBOW aKTUBaLUM OpPraHU4ecKoro
CUHTE33;

- 060CHOBaHHO BbIOUpPaTb TUMbI PEAKTOPOB U
pexXumMbl MWKPOBOSTHOBOrO U3ydeHus pns
peLLeHns NpakTUYeCKnx 3apay;

- OUEeHMBaTb pPeaKUMOHHYH CrMocO6HOCTb
MOHOMEpPOB B NMPOLECCe CMHTE3a NONIMMEPOB
n BMC;

- KnaccudpuumpoBaTtb HaHOKOMMNO3UTbl Ha
OCHOBE MONMMEpOB;

- onpepensaTtb Touky u nuHuio KpadTa;

- onpefensaTb MeXaHu3Mm U TepMOAMHAMUKY
npovecca conobunmsauuuy;

- ycTaHaBnuMBaTb B3auMMOCBSi3b  MeXay
CTPYKTYpO# U CBOWCTBAMM HAHOKOMMO3WUT-
HbIX NOMMMEPOB.

Bnapetb:

- 3KCMNepMMEHTarnbHbIMU MeToaamMm
onpeneneHns dpakTanbHOW pa3aMepHOCTH;

- HaBblkaMM WCMONb30BaHUSA KBa3MXUMU-
YecKoro noaxona Ans OnMcaHus aTOMHOro U
3NIEKTPOHHO-AbIPOYHOr0 pa3ynopsiAoyeHus B
HEeCOBEpPLUEHHbIX KpUcTannax;

- NPOrHO3npoBaHus ahheKTMBHOCTHU
pa3nnyHbIX MeToa0B CUHTEe3a
MOHOKpUCTansnoB M TOHKMX  MMEHOK
MHOFOKOMMOHEHTHbIX LLIMPOKO30HHbIX

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

KoHTponbHas
pabota Ne 1,
KoHTponbHas
pabota Ne 3,
KoHTponbHas
pabota N2 5
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NonynpoBOAHMKOB ANs  BbICOKOYACTOTHbIX
NprM6opPoOB MUKPO- U ONTOINEKTPOHMKM;

- NMPUMEHEHUsT  KpuUTepueB  Bblbopa
NonynpoBOAHMKOBBLIX  COEAMHEHWA  Ansi
co3gaHus (hOTOINEKTPUYECKNX
npeobpasoBaTenen c MaKcuMarbHON
adekTmBHOCTbIO M KI1;

- MPOrHO3UpOBaHWA MNPUMEHEHMA MeTOoA0B
CMHTE3a W aKTMBauuuM  MOBEPXHOCTU
HaHOpa3MepHbIX OKCMOOB MeTanfoB Ans

rasoBblX  CEHCOpPOB, obecneynBaroLLmX
NOBbILLEHNE YYBCTBUTENBHOCTM "
CENeKTUBHOCTU npu [eTeKTUpoBaHUm
TOKCUYHbIX Fa30B B aTMOCHEPHOM BO3YXE;

- MeToaamm abCcTpakTHOro
NMPOCTPAHCTBEHHOIO MbILLMIEHUS npu
aHanuse CBOVICTB CUMMETpUN
KpUCTasnnnyeckmnx CTPYKTYp
(hyHKUMOHANBHBIX NosynpoBOAHNKOBbIX
maTepuarnos;

- NpYMeEHEeHUsI KPUCTannoxXMMmmn4eckmx
MEeTOAOB [Afs  OnpefesieHus XupanbHOCTM
YHT;

- nocTtpoenuna azoBbix T — xuP - T- x
anarpaMMm GUHapHbIX U TPEXKOMMOHEHTHbIX
cucTtem;

- NpUMeHeHus TpeyronbHuUKoB [nbb6ca -
Pozeboma pans onucaHua  ¢as3oBbix
pPaBHOBECUIN B TPEXKOMIMOHEHTHbIX CUCTEMAX;
- MOLENUPOBaHUA CTPOEHUs U puamko-
XUMUYECKNX CBOWCTB MHOrOaTOMHbIX
MOJIEKYST HA OCHOBE KBaHTOBO-XMMWYECKMX
pacyeToB B pamkax metogoB BC n MO;

- MOJENMPOBaHUS  OCHOBHbIX METOAOB
onTUMU3aLmu XMMUKO-TEXHONOTMYECKNX
MpoLECCOB B LENAX MONyYEHUs BELLECTB C
3a/laHHbIMK CBONCTBaMU;

- npvemMamu  UHEHOPMALMOHHON  OLLEHKM
3KCMPEeCcCHOCTU, pa3peLuatoLler crnocobHoCTH
n BOCMPOU3BOAMMOCTM pe3ynbTaToB
XMMMWYECKOro aHanusa,

- HaBblkaMW aHanM3a BeLLeCTB C MOMOLLbO
ra3oBOW U XWAKOCTHOWM XpomaTtorpaduu;

- MeToAamu NOHM3aL MUK obpasua,
pasfeneHust u perucTpaumm NOHOB;

- MeTogamu Ka4yecTBEHHOro "
KOJIMYECTBEHHOTIO aHanusa BELLeCTB,
aHanusa 6enkoB 1 MUKPOOPraHN3MOB;

- HaBblkaMu NPOBEAEHUA aHann3a MeToA0M
OBYMEPHOTO renb-anekTpodopesa B
npovuecce naeHTugukaumm 6enKkos;

- HaBblkaMu Bblbopa nabopaTopHou nocyael
N pacTBOpUTENEN B OPraHNYecKmx peakumsix
C MVUKPOBOJTHOBbLIM U3JTyYEHNEM;

- HaBblkaMM CyLUKM, perngpatauum B
YCINOBUSAX MUKPOBOJSIHOBOIO M3ITy4YeHNs;

- HaBblkaMy MPUMEHEHUS MUKPOBOJSIHOBOrO
U3Ny4yeHMs B aKTMBauMW  OpraHU4ecKmx
peakuui;

- OCHOBHble criocobamu nonyyYeHuss Mosnu-
MEPHbIX HAHOKOMMO3UTOB.

MpomexyToyHas aTrectaums

KM
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20. TunoBble oLeHO4YHbIe cpeAcTBa U MeToAUYEeCKUe MaTepuanbl, onpegensirowme
npoueaypbl oLeHUBaHUS

20.1. TekywWMI KOHTPOSb YyCNEBaeMOCTH
KomnnekT 3agaHmMun ansa KOHTponbHOM paboTbl Ne 1

Bapuant Nel

3aganme 1. C nomompio Meroga MO NOCTPOUTH JHEPreTHYECKYIO JuarpaMMmy MOJIEKYJIbl N2 U
OTIpEeACTUTh MOPSAOK CBSI3U B 3TOM MOJIEKYJIE.

3ana}me 2. Kakue XuMHYECKHE 3JIEMEHTHI IIPUMEHAIOT I JICTUPOBAHUA KPEMHUA B LECIIAX IMOJIYUCHHA
MOHOKPpHUCTAJJIOB C JBIPOYHBIM THIIOM HpOBOI[I/IMOCTI/I? Hamucate KBa3smXuMHUYECKHE YpaBHCHUA
mponecca JErupoBaHusad KpEMHUA C YUETOM ATOMHOI'O H JICKTPOHHO-ABIPOYHOI'0 pasynopaa0UCHUA.

Bapuant Ne2

3aganue 1. C nomoumpio Merona MO mocTpouTh 3HEpreTHyecKyro auarpammy wmodekyisl CO u
OIIPEACIHTH MOPSAIOK CBSI3H B ATOH MOJIEKYJIE.

3apanue 2. Kakue XMMHYeCKHe 3JEMEHTHI NPUMEHSIOT JJIS JICTHPOBAHHMS HUTPUAA TaJUIUS B IIEJSIX
IMOJIYYCHUA 06pa3110B C JJICKTPOHHBIM THUIIOM HpOBOI[I/IMOCTI/I? Hanmcars xBa3suXMMHUUYECKHE YpaBHCHHUA
mpolecca JISTUPOBaHUS HUTPHIA TauIUs C  y4eTOM AaTrOMHOTO M 3JEKTPOHHO-ABIPOYHOTO
pa3ynopsI0YeHHsI.

20.2. NMpomexyTo4yHasa atrecrauums

MepeyeHb BOMPOCOB K 3a4eTy C OLEHKOM:

1. B uem 3aknoyalTca NpeacTaBneHms o rmnepBaneHTHbIX CBA3AX B HEOPraHMYeCKON XMMnK.
2. [anTe onpeaeneHune NoHATUA «KHAHOCTPYKTYPbI».

3. [llpakTnyeckoe NpMMeHeHne KHaHOCTPYKTYP» B HEOPraHNYEeCKON XUMUMN.

4. B 4yeMm 3akno4arTCca NPUHLMIMLI MO3aWYHOW HEPaABHOBECHOW TEPMOAMHAMUKNA?

5. TpuHumn beptno-TomnceHa, ero orpaHNYEHHOCTb.

6. [lNpuHuwmn Je WaTtenbe - BpayHa (NpyHUMN HAUMEHBLLErO NPUHYXAEHNS).

7. TpyHUMN «HEPABHOBECHOCTb - UCTOYHMK YNOPAAOYEHHOCTU» B XMMUYECKUX NPOoLLeccax.

8. CraTtucrtuyeckasa nHTeprnpeTaunsa aHTPONnN.

9. CamoopraH13aums OMCCUNaTrBHbBIX CTPYKTYP.

10. Mepa ycTONn4MBOCTU COEAMHEHMS.

11. CBoboaHas 1 cBA3aHHasi SHEprus.

12. HazoBnTe OCHOBHblIEe MpPO6GMEMbl, CBA3aHHbIE C KBAaHTOBO-XMMWYECKUMMW MNpPEeACTaBfeHMsMU B

HEOPraHM4YeCcKon XUMUN.
13. KoBaneHTHO - MeTannmyeckas CBA3b B NEPEXOAHbIX MeTarnnax.
14. MNpoueccbl MacconepeHoca B CUCTEMaXx C y4acTnem Teepaon dasbi.
15. MNMpuBegunTe npumMepbl NPOSIBAEHWIN pa3MepHOro addekTa.
16. CucTeMbl C NONMOXMTENBHOW, OTPULLATENBHON 0B6PaTHOM CBA3LIO U «HECBA3AHHbLIE» CUCTEMBI.
17. lNepeHoc aHeprum n BeLecTBa B CONPSXEHHbIX CUCTEMAX.
18. Xumunyeckme n cha3oBbie paBHOBECKS.
19. Teopun KaTanusa. dnekTpokaTanua.
20. CKOpOCTb U MEXaHU3M XUMUYECKOW peakuun. 3aKoH OENCTBYIOLLIMX MacC.
21. CKopoCTb peakuuu n Temneparypa.
22. B3anmocBs3b TEPMOANHAMUKA U KUHETUKA XMMMUYECKMX PEaKLUN.
23. Kepamunyeckue matepuanbl n 06nacTb X UCMONb30BaHNUS.
24. JkcnepumeHTanbHble MeToabl onpeaeneHmsa ppakranbHON pa3MepHOCTU.
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25.

26.
27.

28.
29.
30.
31.

32.
33.
34.
35.
36.

37.
38.
39.
40.

41

ArperaTHoe COCTOAHME BeLlEeCTBa. AMOdeHbIe N KpUctanjim4eckme teepablie Tena. MOHOKpVICTaJ'IJ'IbI
N NOJNIMKpUCTanibl.

[edeKTbl KpucTannuyeckom CTpykTypbl. ToueyHble AedekTbl U UX Krnaccudgukaums.

O6L|J,I/Ie ceBegeHnAa O nonynpoBOAHUKaX. SJ'IeKTpOHHaFl n AblpodHaAa nNpoBOAMMOCTb B
nonynpoBogHMKax.

Hutpua rannus - kpuctannuyeckasi CTpykTypa, dusnyeckne CBOMCTBA.
MeToabl Nony4YeHns MOHOKPUCTAIIOB U NIEHOK HATPUAA rannus.
O6nacTb NpUMEHeHNa HUTpUAA ransus.

Kapbua KpemHus - nonumopdHbie Moamdukauun, Kpuctannuyeckass CTpyKTypa, duanveckue
CBOWCTBA.

MeToab! NonyyYeHnss MOHOKPUCTAsSIOB.

MeToab! Nony4YeHMs TOHKUX NIIEHOK

BHewHn n BHYTpeHHUN doToaddekT. Pusnyeckne npuHumnbl pabotsl IrT.
®3I1 Ha OCHOBE KPEMHUSA.

OcHoBHble MeToAbl MONy4YeHus Tennypuaa KaamMuss U TBEpAbIX pacTBOPOB Ha OCHOBE
xanbkoreHmgos A'B"CVY,

OddekTmBHOCTL PO Ha OCHOBE Pa3NUYHbBIX NOYNPOBOAHMKOB.
MeTannokcugHble NonynpoBOOHWNKN Kak MaTepuarbl Ans ra30BbIX CEHCOPOB.
MpuHUMN paboTbl NONYNPOBOAHUKOBbIX ra30BbIX CEHCOPOB.

Okcung onoga (IV) - ocHoBHOWM MaTepuran 4Jjisi ra30BbIX CEHCOPOB.

. MeTtannokcuaHble nonynpoBOAHWUKN C AbIPOYHBLIM TUMOM MPOBOAVMOCTY.
42.
43.
44,

Yrnepogocogepxatime HaHoMmaTepuansl: dynnepeHol, YHT, rpacdeH.
O6nacTi NnpMMeHeHUst YriepoaocoaepXaLlmx HaHoMaTepuarnos.
MexaHn3Mbl B3anmMoaencTBnsi MMKPOBOSTHOBOTO U3STyYEHUS C BELLECTBOM, NpenMyLLecTBa

MWUKPOBOJTHOBOIO Harpesa.

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

55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.

TwWnbl MMKPOBOSTHOBBLIX PEAKTOPOB.

CuHTe3bl nop, aTMocepHbIM aBlIEHMEM B YCIOBUSIX MUKPOBOJTHOBOM aKTUBaLWMK.

CuvHTEe3bl NoA, NOBbILUEHHLIM AaBMeHeM B YCOBUSX MUKPOBOJTHOBOW aKkTUBaLMN.

Peakuun retepoumknusaumm, npoTekaLme B yCroBUSIX MUKPOBOJTHOBOM aKTUBaLUK.

Peakuun ankunupoBaHus, NpoTeKatLye B YCNOBUAX MUKPOBOJSTHOBOW aKTUBaLWN.

Peakuuv auMnmpoBaHusi, NpoTeKaLWMe B yCIOBUSIX MUKPOBOJTHOBOI aKTUBALIWW.

CuHTe3bl 6e3 pacTBoputens (TBepaodasHble CUHTESbI) B YCITOBUSX MUKPOBOSTHOBOW aKTUBaLMN.
LlenHble npouecckl 06pa3oBaHNsi MakpoMOIEKY.

CTyneH4aTas nonmmepusauusi, MexaHuam. [JecTpykums npu NofmMKoHAEHCaLmMN.

MonumepaHanornyHble NpeBpaLLeHUs IMHENHbIX U TPEXMEPHbIX MONMMEPOB. Peakummn aectpykumm
N CLUMBaAHNS MaKpOMOIEKYI.

B3anmocea3b Mmexay CTpyKTypour NosiuMepoB U X CBOMCTBaMMW.

OcHoBbl TepMoanHaAMUNKN NOBEPXHOCTHbIX ABIIEHUN. nOBerHOCTHaﬂ 9HEeprna n noBepxHoOCTHoe
HaTAXeHne.

[ BOVHON 3NEeKTPUYECKIUIA CNOW HA NOBEPXHOCTM pa3aena as; NPUYnHbI 1 MEXaHU3M 06pa3oBaHus.
INnodobHble KonnovgHble cucTemMbl. Bugbl yctonumeocTu. Koarynaumsa snekrponMramu.
Peonornyeckue ceBoncTBa ANCNEPCHbIX CUCTEM. HbIOTOHOBCKOE TeYEHME 30M1€EN.

Mepa yctonumsocTtu coeanHeHus. CBoboaHasn 1 CBA3aHHaNA SHeprus.

CKOpOCTb 1 MEXaHM3M XUMNYECKOW peakLui.

Teopusa anemMeHTapHbIX B3aUMOAENCTBUN.

O6Laa Teopus KaTanusa.

OCHOBHble XapaKTepUCTUKUN IIEKTPOXUMMUYECKNX NPOLLECCOB.

Mprmepbl NposBReHnn pa3mepHoro acdekTa.
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66. CuctemMbl C NONOXUTENBHON, OTpULLATENBbHON 06PaTHON CBA3bIO U «KHECBSA3AHHbIEY» CUCTEMBbI.
67. Kepamnyeckne matepuanbl 1 0611acTb UX UCMONb30BaHMSA.
68. OkcnepumeHTanbHble METOAbI OrNpeaeneHnsa pakTanbHON Pa3MepPHOCTMW.

Mpumep KUM (ansa npomexxyTo4yHOM aTTecTauum — 3a4eT C OLLEHKOMN):

YTBEPXOARO

3aBeaytoLLmin kadeapom

o6LLEen N HeopraHMYeCKON XMMNn
B.H. CemeHoB

HanpasneHune noarotoeku/cneunansHocTb 04.04.01 - Xumusa
OucumnnuHa: AKTyanbHble 3aa4n COBPEMEHHON XMMUN
dopma 06y4yeHus: oyHas
Bupa, KOHTpONS: 3a4eT C OLIEHKOM
Bup aTtTectaunn: npomexyToyHas
KOHTpOnbHO-n3mMepuTenbHbii MaTepman N2 1

1. TpakTuyeckoe NpUMeHeHne HaHOCTPYKTYP B HEOPraHU4eCKO XUMUW.

2. ®doTo3neKTpuyeckne npeobpasoBaTtenit CONIHEYHON SHEPrUM Ha OCHOBE KPEMHUS.

MpenogaeaTtenb A.FO. 3aBpaxHoB

YTBEPXOAKO

3aBeaytoLmi kadegpom

o6LLen N HeopraHMYeCcKom XMMnm
B.H. CemeHoB

Hanpasnexue nogrotosku/cneunansHocTb 04.04.01 - Xumuna
OucumnnnHa: AKTyanbHble 3a4a4ymM COBPEMEHHON XMMUK
dopma 06yyeHuns: ouHas

Bua KoHTponsA: 3a4€eT C OLEHKOM

Bup atTectaunn: npomexyToyHas

KoHTponbHO-n3meputenbHbin Mmatepuan Ne 2
1. B yem 3aknoyatoTCs NPUHLUMNBI MO3aU4YHON HEPABHOBECHOW TEPMOANHAMUKN?

2. I'Ionyquvle TOHKUX NNEeHOK HUTpuAa rannuna ana BbICOKOYACTOTHOM OMNTO3INTEKTPOHUKMN.

Mpenogaeartens A.1O. 3aBpaxHoB
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,D,J'IFI oueHnBaHuA pe3ynbTaToB O6yLIeHI/IFI Ha 3a4eTe C OLEHKOM ncnosnb3yeTcd 4-6annbHas Wwana:

COTJINHHO», «XOPOLUO», «KyO0BNEeTBOPUTESIbHO», «HEeYyOOBINTIETBOPUTEITBHOY.

CooTHoLUeHNe nokasartenen, Kputepues n LKalbl OLeHUBaHUA pe3ybTaToB 06y‘-IeHVIFI.

YpoBeHb
KpuTtepuun oueHMBaHMA KOMMNETEHLNIA copmMmmnpoBaH- Ulkana oueHoK
HocTn
KOMMeTeHuuin
MonHoe cooTBeTCTBME OTBETa O0b6yvatowerocs
BCEM  nepeyncrneHHoiM  Kputepuam.  Obyuatowmincs | [loBblWEHHbIV OTtnnyHo
OEMOHCTPUPUPYET 3HAHWE TEOPETUYECKMX OCHOB y4eOHOW YPOBEHb
ONCUUNIUHBI; CNocobHOCTb OpPUEHTMPOBATbLCA B
COBPEMEHHbIX Npobnemax XxumMmm n cnocobax Mx peLueHus;
yMEHue WnniCcTpupoBaTb OTBET npumepamu, dakTtamu,
OAHHBIMW HaY4HbIX WCCRefoBaHWW, a TakXe MPUMEHATb
TeopeTU4eCcKne 3HaHNA AN peLleHns NpakTUYeCcKnxX 3aaau.
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLIA MaTepuan
HEe  COOTBETCTBYET  OAHOMY n3 NepeYnCEHHbIX BasoBbii XopoLo
nokazatenen. Oby4yaloWwmnca HeyBepeHHO OpUeHTUPYeTCH B YPOBEHb
OCHOBHbIX NMOHATUAX Y4E€OHOM AMCLUMMIMHBI, COMHEBAETCA B
BblOOpe NpPaKTUYECKUX CNocobOB peELUEeHNs COBPEMEHHbIX
npobnemMm Xumun, HO [aAeT npaBWibHble OTBETbHI Ha
OOMNOMHUTENbHbIE BOMPOCHI.
OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbBIA MaTepuan
He COOTBETCTBYET JfO6bIM [OBYM W3 MNEPEUYUCIIEHHbIX Moporo.bin YpoBneTsopu-
nokasartenen, obyyalWwmincss AaeT HenosnHble OTBETbl Ha YPOBEHb TeNbHO
OOMNOMHUTENbHbIE BOMNPOCHI. [JeMOHCTpUpyeT 4YacTU4Hble
3HaHuA TEopeTn4ecKoro MaTtepuana, aonyckaet
CYLLIECTBEHHbIE OLIMOKM NpU MCMOSb30BaHWM MNPUMEPOB,
¢akToB, JaHHbIX Hay4HbIX nccnenoBaHumn ans
UNNIOCTPUPOBAHNS OTBETA.
OTBET Ha KOHTPOJNbHO-U3MEPUTENbHbIN MaTepuan
He COOTBETCTBYET JIOObIM TPEM U3 MNEePEUYUCTIEHHbIX MoporoB.bii HeynosneTtsopu-
nokasartenen. Oby4yaroLmMnca AEMOHCTPUPYET OTPbIBOYHbIE, YPOBEHb TenbHO

dbparmMeHTapHble 3HaHWs, OOMNycKaeT rpybble owunbku, He
OPUEHTUPYETCS B COBPEMEHHbIX Mpobrnemax XuMun, He
OTBEYaeT Ha AOMNOSIHUTENbHbIE BOMPOCHI.

Tembl pecepaTtoB, AOKNAA0B, COOOLLEHUN:

. CI/IHepFeTI/IKa - Teopua caMmoopraHm3auun B TeOpeTI/I‘-IeCKOI7I HeopraqueCKon XNMUN.

. MpoLeccbl camoopraHm3aummn B HeopraHm4yecknx TeepaodasHbIX NpoLieccax.

. HaHoCTpyKTYpbl B COBPEMEHHOW HEOPraHUYeCKOW XUMUMN.

. VlH,D,yKTVIBHaFI n openoykKtmBHaa CXxemMbl Hay4YHOro no3HaHuA B XMuMUn.

. OedunHmumn ocHoBononararLwmx NOHATUIA HEOPraHUYECKON XUMUMN.

. I'Ip06neMb|, CBsi3aHHblE C KBAQHTOBOXMMNYECKOMN MHTepI'IpeTaLI,VIeVI XMMNYECKUX NpoLEeCcCoB.

. MepeHoc 3Heprumn n BeLLlecTBa B CONPSXEHHbIX CUCTEMAX.

24



8. OCcOo6EeHHOCTUN 3M1EKTPOKaTaNMTUYECKMX NPOLLECCOB.

9. nOBerHOCTH ble ABJTIEHNA.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

XUMNst HaHOpPa3MEpPHbIX CUCTEM.

MexaHn3mMbl B3anMoaencTBUA MMKPOBOSTHOBOIO U3MyYeHUs C BELLECTBOM

Tunbl MUKPOBOSTHOBLIX NEYEN.

Peakuuun pasnoxeHus, OKUCNeHUa, CyLlKa, aernaparaums B YyCroBUSX MUKPOBOSTHOBOMO N3MyYeHUS.
MprMepbl peakummn reTepoLMKNN3auun, NPoTEKAOLWMNX B YCITOBUSIX MUKPOBOJSIHOBOW aKTUBALLUN.
MpenmyLlecTBa MUKPOBOSHOBOMO Harpesa.

MprMepbl peakLmm ankMnupoBaHns, NPOTEKAIOLLMX B YCNIOBUAX MUKPOBOMHOBOW akTUBaLMK.
CwuHTe3bl NoA NOBLILEHHbBIM AaBfEHUEM, MPOTEKAOLLME B YCII0BUSIX MMKPOBOSTHOBOW aKTUBALIUN.
MprMepbl peakumn auunnpoBaHus, NpoTeKaLWmnX B YCIOBMAX MUKPOBOSTHOBOM aKTUBaLUU.
Mocyna u pacTBOpUTENN B peakumUaxX C MUKPOBOJSTHOBBIM U3MTyYEHUEM.

CwuHTe3bl nog atMocdepHbIM AaBIEHMEM, MPOTEKAKOLLME B YCIIOBUSIX MMKPOBOJTHOBOW aKTUBALIUN.

MprMepbl peakuyy aLeTUNMpoBaHNs, NPOTEKAIOLWMX B YCIOBUSIX MUKPOBOJSTHOBOW aKTUBALIMN.

CuHTe3bl 6e3 pacTBopuTend (TBepﬂ,oq)a3Hble CVIHTe3bI), npoTeKauwme B yCnoBnuax MI/IKpOBOJ'IHOBOVI

aKTnBauun.

3adaHus Ons nposedeHusi QuacHOCMUYECKUX pabom C Ueslbio OUEHKU OCMamoYHbIX 3HaHUL
o pesynbmamam oc8oeHUs1 0aHHOU OUCUUMNIUHbI

OrnK-1
B51.0.05 AKTyarnbHble 3aga4n coBpeMeHHON XMMUK
1) TecToBblE 3aaHus:

1.

Kakne meTtofpbl OTHOCATCA K MHCTPYMEHTasbHbIM MeToAam aHanusa?
1) MeTopa HenTpanusaumm

2) MeTop KOMMNNEKCOHOMETPUN

3) CnekTparnbHblii aHanu3

4) TloTeHUMOMETPUMYECKUA aHann3

2. Kakue metoabl (CI'IOCO6bI) pacyeTa KOHUeHTpauun onpeaendemMbiX BelWweCTB UCNOJIb3YTCA

aHanNUTNYecKom npakTuke puanko-xMMmM4eckoro aHanmnsa Hambornee LWMpoKo?
1) MeTtopg rpagynpoBOYHOro rpadmka;

2) MeTtop cTaHAapToB;

3) MeTtop nob6aBoK;

4) MeTopA rnaBHbIX KOMMOHEHTOB.

3. Kakune ocHoBHble 6a3bl Hay4HON MHOpMaLMN?

1) eLIBRARY
2) Scopus
3) Web of Science

4. Kakue cunbl AeNCTBYIOT MeXAY 30HAOM 1 06pa3LoM B aTOMHO-CUIOBOM MUKpOCKomne?

1) anekTpocTaTnyeckue;
2) KOBasiEHTHbIE;

3) BaH-gep-BaanbCoBbI;
4) MarHuTHble.

5. Hawnbonbluas pa3pellaroan CnocobHOCTb MUWKpPOCKOMNa AoCTturaeTca npun ncnosib3oBaHnmn

cneayoLwero Buaa n3nyvyeHus:
1) PpEHTreHOBCKOro;

2) BUOUMOrO;
3) ynbTpadnoneToBoro;
4) SnNeKTPOHHOrO;

B
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10.

11.

12.

13.

14.

5) wHdpakpacHoro.
TeueHune noToka Npu pakLMOHMPOBAHUK B MOMNEPEYHOM MOsIe OCYLLECTBAETCS:

1) ANMHHOM KBapLUEeBOM Kanunnspe;

2) cnoe nopucToro copbeHTa;

3) nnockom KaHarne;

4) UMNMHOPUYECKON CTEKISIHHOM TpyOKe.
TepMmoanHamMmMyeckn paBHOBECHbIMM B KpUCTassiax HEOpraHMYeCKNX BeLLEeCTB ABNAIOTCS:

1) ob6beMHble (TpexmepHble) oedekTbl;

2) [ABYMepHble fAedeKThbl;

3) opHOMepHbIe (NMMHeNHbIE) AedeKTbI;

4) TOYeuHble oedeKTHI.
CobcTBEHHBIMM TOYEYHbIMU AedheKTamMn TBepAbIX TeN, KOTopble 06pa3yrTCcA TONMbKO B OMHAPHbIX
n 6onee CNOXHbIX COEANHEHUAX, ABMAKTCA:
1) BakaHcuy;

2) aToMbl B MEXO0Y3MNH;

3) aHTUCTPYKTYpHble AedeKTbI.
Ontummnzaumsa  YHKUMOHANbHBIX  CBOMCTB
XapaKktepHa ons:

1) NonynpoBOAHUKOBbLIX MaTepMarsnos;
2) MeTansoB U CraBoB;

3) opraHuyecknx coeauHeHun.
Katanusatopamu Kakmx npoLeccoB MOryT BbICTynaTb af-aTOMbl MeTanna:
) OKMCNEHWUsi/BOCCTAHOBMNEHUSI OPraHUYECKUX COEANHEHWIA;
) MOHM3aLMK KUCIopoaa;
) Ox,Red-npeBpalleHnii HeoOpraHN4eCKMX KOMMOHEHTOB Cpeabl;
) BCEX BbllLenepevncrieHHbIX NPoL,EeCCoB.

KaTtopgHasi reHepauusi CoOnbBaTUPOBAHHOMO 3N1EKTPOHA MPONCXOOMT:

1) TONbKO B BOAHOW Cpeae;

2) TONbKO B HEBOAHOW cpefe;

3) npupopa pacTBOPUTENS HE UrpaeT posu.

Paznuune npoueccoB hOTO3NEKTPOHHON N TEPMOSNEKTPOHHON 3MUCCUM CONbBATUPOBAHHOIO
9M1EKTPOHA 3aKryaeTcs:

1) Bcnocobe aHepreTM4ecKoro BO3AENCTBMA Ha cpeay;

2) BCKOpOCTU reHepauumn ConbBaTUPOBAHHOIO 3M1EKTPOHA;

3) B MexaHU3Me SMUCCUM CONbBATUPOBAHHOIO 3NEKTPOHA;

4) npaBuUNbHOro OTBETa HET.
MeToapbl 3KCNEepMMEHTaNbHOro U3y4eHns COCTOSHMA CONbBATMPOBAHHOIO 3N1EKTPOHA:

1) cyry6o cusnyeckue;

2) cyry60 anekTpoXnMmn4eckme;

3) couyeTaHue U3NYECKOro NOAXoAa C ANEKTPOXUMUYECKIM.
MOHHbIe XnaKocTun 6bIBatoT:

1) TONbLKO HU3KOTEMMEpPaTYpHbIE (PacTBOPbI);

2) TONbKO BbiCOKOTEMMEpPATYPHbIE (pacnnasbl);

3) MoryT 6bITb KaK HU3KO-, TaK U BbICOKOTEMMNEPATYPHbLIMMU.

MeTogaMm XuMMmMnu  TBEepaoro Tena Hanbonee

)
2
3
4

Kntoum

Bonpocol

1

OTBeThI

3,4

1,

3

4
3

Al

Wl o

Bonpochl

7

10

11

12

OTBeThI

4

= O|IN|w

4

Bonpochl

13

[N
(&)

16

17

18

OTBeTbl

3

2) CUTYaLMOHHbIE, MPaKTUKO-OPUEHTMPOBAHHbIE 3a4a4n / MUHN-KEICHI:

1. Yro onpeaenarT Ha CbOTOKOJ'IOpI/IMeTpe - ONTUYECKYHO MNJITIOTHOCTb UMK NOKa3aTellb npenomneva?
2. B kakom meTtoge NMCNoNb3yKT BbICOKOYACTOTHbIE 6833HeKTpO,EI,HaFI JlaMna n namna cC noJibiM

Katogom?

3. WHpekcbl KoBaya vcnonb3yloT B XxpomMatorpadun Ans yCTpaHeHWs npuMecein unu KavyecTBeHHOW

naeHtTudrkaumm selLecTs?
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B mMeTone onTU4ecKnx NUHLUETOB UCMOSb3YETCA ... U3NyYeHue.
MeTtoabl MALDI n ESI ncnonb3sytotca B Macc-CNeKTpOMETPUM BELLECTB C ... MONEKYISPHON MacCoM.
ABneHne anekTpoocMoca HaxoauT NPUMEHEHUE B ... AneKTpodopese.
lNepeuncnute He MeHee [ByX TUMNOB CWIOBbIX BO3AEUCTBMA B  MeToAe  MPOTOYHOro
hpakuMOHNPOBAHUSA B NOMepPeYHOM rore.
BcTaBuTb nponyLeHHoe crioso.
OcHOBHble 3ajayn XUMUW TBEPAOro Tena 3aKn4yalTcA B YCTaHOBMEHWM B3aMMOCBA3M MeXay
KayeCTBEHHbIM W KOMWYECTBEHHbIM COCTaBOM, TBEepAbIX Ten C ux uU3KnKo-
XMMWYECKMMM CBONCTBaMMU, @ Takke 0OOCHOBaHWE MyTen CO34aHMsA MaTepuasoB C YIyYLEeHHbIMM
3KCMyaTauuoHHbIMM NapameTpamu, pa3paboTka Teopun CTPOEHUS M peakUMOHHON CnocoBHOCTH
TBEpAbIX Ten.
9. BcTtaBuTb NponyLweHHbIe CnoBa.

OfHVM U3 UeHTpanbHbIX TEOPETUYECKUX MOSIOXEHUN XMMUWM TBEPAOro Tena SBfseTca yyeHue o

Kpuctanne.

10. BctaBuTb undpy, COOTBETCTBYIOLLYIO HOMEPY PUCYHKA.
O6pa3oBaHnio  TouyeuyHbIx AedekToB no MexaHu3dmy @PpeHkens COOTBETCTBYET CXema,
npeacTaBrieHHasa Ha PUCYHKe
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PucyHok 2.
Kntoun
Bonpocsbl 1 2 3 4 5 6
B @aTOMHO- | KQ4eCTBEHHO
o ONMTUYECKYIO aGCOp6VLMOH " Bbicokon / KanunapHo
TBEThI HOM npeHtudmrka nasepHoe o
NI0THOCTb 6onbLuoW M
CNEKTPOCKON un
717 BELLECTB
Bonpocbl 7 8 9 10 11 12
TensoBoe,
rpaBuTaLyOH
Hoe,
LEeHTpPobEeXH .
OtBeTbl oe, CTPYKTypo# peasnibHOM 1
3NeKTpUYecK
oe,
MarHMTHoe
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e OIlK-2

MepeyeHb 3agaHun AnA npoBepku chOPMUPOBAHHOCTU KOMMETEHLINN:
B51.0.05 AKTyanbHble 3a4aun COBPEMEHHON XUMUN

1) TecToBble 3aaHuS:

1.

10.

11.

Kakne nyHKTbl [OMXHbI ObiTb OTpaxeHbl MNpu  OOPMIIEHMM OTYETA O BbIMOSIHEHHbIX

SKCNepUMEHTanbHbIX U paCY4ETHO-TEOPETUYECKNX PaboT?

1) CopepxaHve, BBegeHue, 0630p NuTepaTtypbl, METOAUKM 3KCnepuMeHTa, obcyxaeHue
Nosly4YeHHbIX pe3ynbTaToB, BbIBOAbI, CMMCOK MCMONb30BAHHOM NUTEpPaTypbl, NPUNoOXeHne

2) Uenb, 3agaun, BoiBOogbI

3) Het npaBunbHOro oteeta

Y0 AOMXHBI coaepXaTb BbIBOAbI B OTYETE?

1) O606LieHne 1 OLEHKY NOMHOTbI PELLEHN NOCTaBNEHHbIX 3a4a4 paboTbl UK OTAENbHBIX ee
aTanoB

2) KpaTkoe noBTOpeHue Bcero xoaa paboTtbl

3) [lMepeveHb MeTOOOB NCCNEA0BAHNA U pacyeToB

UTO 03Ha4yaeT NpoBECTM aHanM3 pe3ynbTaToB COOCTBEHHbIX 3KCMEPUMEHTASIbHbIX U pacyYeTHO-

TeopeTnyecknx pabor?

1) [Mpeobpa3zoBaHue BXOAHOM MHAOPMAaLMK B BbIXOLHYHO

2) Onpepenntb KOHLEHTPAaLMIO BELLLECTBA

3) Het npaBunbHoro oteeTa

Kakne norpeLlHocT akcnepMmMeHTarsnbHblX paboT MoryT 6bITb?

1) CnyvaiHbie;

2) CuctemaTtunyeckue;

3) WHameupyanbHble;

4) KonnekTusHblE.

CneKkTpanbHble MeToAbl aHanu3a AensTcs Ha:

1) ATOMHbIE N MOSMIEKYNSAPHbIE;

2) WoHHble n paguKanbHble;

3) Hert npaBunbHOro oTBeTa.

B KauecTBeHHOM XpomMaTtorpanyeckomMm aHann3e UCnosib3yioT:

1) BpemeHa yaepxuBaHus;

2) bBba3sbl gaHHbIX XpomMaTorpamm Ans naeHtudukaumu,

3) lMnowaan nukos.

B kauecTBe TONNMBa B 351eMeHTax C NOSIMMEPHON MeMBpaHOM NCMNONb3yeTCs:

1) Bopopog;

2) aueTwunen;

3) MeTaH;

4) nponaH-6yTaHoBas dpakuus.

OcHOBHbIM MOHOMEPOM Npu cnHTe3e membpaH Nafion asnsertcs:

1) dropBuHUR;

2) TeTpaddTOpPITUNEH;

3) okcug nepgTopnponumneHa;

4) BuHWUNUAEHdTOPUA,

Kakown kucnoTton gonupyeTcsa nonnbeH3nmMmaason, NCnonb3yeMblil B Ka4eCcTBe 3aMeHUTENS

membpaH Nafion?

1) asoTHOW;

2) cepHow;

3) consaHow;

4) opTococtopHON.

Kakunx XnaKokpucTanimyeckmx CTpyKTyp He CyLLecTByeT?

1) anumepukuy;

2) XOnecTepuku;

3) HemaTuky;

4) CMEeKTUKMW.

Kakoi T1n nsaomepun ncnonb3yeTcs B XMAKOKPUCTANNYECKNX NoNIMMepax B cocTaBe

doToaKToaTOpPOB?
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12.

13.

14.

15.

16.

17.

18.

19.

20.

R, S;

E, Z;

CVH-, @HTU-;

D, L.

Be3 uero MoxHoO 06oMTUCL NpK pacyeTe CTeneHn NonnuMepu3aLmmn 4eHaApuMepoB?

1) Homep reHepauuy;

2) MoneKynapHasi Macca MOHOMEpa;

3) wHOeKc BeTBNEeHUa 9a4pa;

4) WHOEKC BETBNEHUA 3BEHA.

K kakomy Tvny nnactnkoB ana 3D neyatv METOL0M 3KCTPY3MKM MaTepmana OTHOCUTCA
nonnNponuneH?

1) BbICOKOI(EKTUBHbIE;

2) VIHXEHepHbIE;

3) obuwero Ha3Ha4YeHus.

BaxHenwnm napameTpoMm, onpegensiiowmmM  60onbLIMHCTBO  (PYHKUMOHANbHbIX  CBOWCTB
NnoslynpoBOAHMKOBbIX MaTepuarnosB, SIBNAETCS:

1) Tun npoBOAMMOCTY;

2) 3Ha4eHue yOeribHOWN SN1EKTPONpPOBOAHOCTY;

3) BenuuMHa WNPUHbI 3anpeLLeHHON 30HbI;

4) 3HayeHue TepMo-3.4.C.

BbibepuTe npaBunbHbIE 3aKMOYEHNS:

A) B nonynpoBOAHMKOBbLIX Matepuanax peannsyeTcsa TOfbKO 31EKTPOHHbIN TUM NPOBOANMOCTMU.
B) MaBHbIM OTNMYMEM MeTannoB OT NOYNPOBOAHMKOBLIX MaTtepuasnoB ABNSETCA OTCYyTCTBUE B
MeTarnnax SHepreTU4ecKoro 3a3opa Mexzay BaneHTHOW 30HON 1 30HOM NPOBOANMOCTM.

1) yTBepxaeHue A ABNAETCHA BEPHbIM;

2) yTtBepxpaeHue b aBnsaeTca BepHbIM;

3) ob6a yTBEpXAEHUS SABNSAOTCA BEPHLIMU;

4) o6a yTBepXxaeHua ABNATCA HEBEPHLIMU.

lMpakTnyeckoe MNpUMEHEHNE B OMNTOINEKTPOHHBIX M MUKPOSMEKTPOHHbLIX Mpubopax Halunim
MOHOKPUCTansbl U TOHKME NNeHkn Hutpuaa rannua GaN

1) ¢ Kybuyeckomn KpucTannnm4yeckom CTpyKTypomr Tuna canepura;

2) c Kybuyeckom KpUCTannyeckomn CTpyKTypor Tuna xnopuaa HaTpus;

3) CrekcaroHanbHOW KpUCTannyeckon CTpyKTypon Tuna BropuuTa;

4) ¢ Kybu4ecKkom KpucTannyeckon CTPYKTypow Tuna xsopuaa uesus.

B ocHoBe npuHumna paboTbl npeobpa3oBaTtenent COMIHEYHOW 3IHEPrun B SNEKTPUYECKYHO
(conHeuHbIx 6aTapen) nexuT aBneHme

1) TepMO3neKTPOHHON 3MUCCUM;

2) 3neKTPOMarHUTHOWN MHAYKLMM;

3) BHYTPEHHEero v BEHTUbHOro potoachdekTa;

4) adpekT 3eebeka.

YBenuyeHune WnpuHbl 3anpeLleHHon 3oHbl HuTpuaa rannua GaN (AEq = 3,44 3B) no cpaBHeEHMIo
c apceHupom rannua GaAs (AEq = 1,424 3B) obycnosneHo

1) yBenuyeHnem JOoNu KOBaNEHTHOW COCTaBMAOLEN XUMNYECKOW CBA3MN;

2) yBenMyeHneM A0S MOHHOWN COCTaBNAOLLEN XMUYECKON CBA3W;

3) yBenuueHumem LOoNu MEeTanIMYeCcKon COCTaBMSOLWEN XMMUYECKON CBA3MU.

[lOHOpHbIE YPOBHM B MOHOKPUCTasnax n TOHKMX nieHkax kpemHua Sin repmanma Ge cospatoTca
B 9TMX MONYNPOBOAHNKAX NPV NErMpoBaHnm NPUMECHbIMY aTOMaMu:

e

1) Mg, B, P;
2) P, As, Sb;
3) Mg, B, Ga;
4) B, Ga, In.

Kakolt n3 akTopoB npoLecca aktnsaumm bonee 3Ha4Mm B KUHETUKE XUMUYECKON
(3NEKTPOXUMNYECKOI) peaKkLmm:

1) MuKpockonuyeckne apdeKkTbl akTUBaLNK;

2) HeapgmnabaTtnyeckme adppeKkTbl aKkTUBaLUK;

3) npupopa pacTBOpuUTENS;

4) 0pHO3HAYHO BbIABUTb AOMUHUPYHOLLMIA (DaKTOP HEBO3MOXHO.
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21.

[Ns KNHETUKN NPOTEKAHUA KaKUX XMMUYECKNX peakuuii bonee 3HauMM TyHHeENbHbIN 3hdekT
B3aMMOJENCTBUSA:

1) romoreHHbIx;

2) reTeporeHHbix;

3) CNOXHbIX;

4) anemeHTapHbIX.

22. Ecnun ckopoCTb XMMUYECKOro B3anMOAENCTBUA KOMMOHEHTOB CUCTEMbI MeXAy cobom He
N3MEHSETCA BO BPEMEHMN, TO NPOLLECC ABMAETCA:

1) paBHOBECHbLIM;
2) cTauuoHapHbIM;
3) HecTauMoHapHbIM.

23. Xmunyeckoe B3aMMoOeNCTBME B CUCTEME OCYLLECTBAETCA MO ABYM OLHOBPEMEHHO TEKYLLUM
peakuus. B kakom criydae CKopoCTb npoLecca npeacraBnseT CyMMy CKOPOCTeN napumnanbHbIX
NpoLLEeCcCoB:

1) Npu nx HE3aBUCUMOM NPOTEKAHWN;

2) npu Hanu4nm cnaboro B3anmMoaencTBus Mexay y4acTHukamm obenx peakuui;
3) npu HanNUMuYMM CUNBHOIO B3aMMOAENCTBMA Y4aCTHUMKOB 06enx peakuuim;

4) cymMMUPOBaHUE CKOPOCTEN HEBO3MOXHO HU B KAKOM Crly4dae.

24. DyHKLMOHaNbHan B3anMOCBA3b MeXAY CKOPOCTbH XMMNYECKOro NpoLiecca 1 ero aHepruemn

aKTMBaUMK ABNSETCA:

1) nuHenHow;

2) KBagpaTU4HoOW;

3) 3KCMOHEHUManbHOMN;

4) norapummyeckon.

Kniouun

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

2) CUTYyauMOHHbIE, NPaKTUKO-OPUEHTUPOBAHHbIE 3a4ayn / MUHN-KEWNCBI:

PN =

o

©oo~NO

10.

11.

Bo3moxHo nun caenatb BbIBOALI U3 cCOBpaHHOro maccuea uHdopmauum 6e3 ee nepepaboTkun?

K kakum meTogam aHanu3a OTHOCUTCA KOHAYKTOMETpUs?

K kakum meTtogam aHanm3sa otHocATcs VK- n KP-cnektpockonus?

YTto oueHuBaeT ypaBHeHune BaH-[deemTtepa? Pa3mbiBaHne xpomaTorpauyeckmx nukoB UM nx
BbICOTY?

MeTannom, KOTopbIv BbIMOMHAET PoSib KaTtanu3atopa B TOMMBHbLIX 3fIEMEHTax C MofIMMEpPHON
MeMbpaHon ABNSeTCs ...

OpHyM 13 pacnpocTpaHeHHbIx meTtofoB 3D nevatu anaeTcs ... ctepeonuTorpadms.

UTo 0603HauvatoT 6ykBbl O 1 P B abbpeBnatypax OLED n PLED, oTHocswmxcsa K cBeToanogam?
Ha3osute cxemy cvHTE3a AeHAPMMEPOB, anbTePHATUBHYIO KOHBEPreHTHOM.

BcTaBuTb nponyLueHHbIe cnosa.

MNpwv co3gaHum NonynpoBOAHMKOBbBIX ra30BbIX CEHCOPOB PE3UCTUBHOMO TUNa Hanbonee

3P EKTMBHBIMU 1 NEPCNEKTUBHBLIMU ABMAIOTCS LLUMPOKO3OHHbIE
NonynpoOBOAHUKU C LUMPUHOW 3anpeLLeHHON 30Hbl NpubnuauntensHo 4 3B.

BcTaBuTb nponyLeHHoe v1cno.

Mpu co3paHumn npeobpasoBaTenen CoNHEeYHOM 3HEPTUN B ANEKTPUYECKYIO SHEPTUIO (CONHEYHbIX
6aTapen) Hanbonee ahPEKTUBHLIMU 1 NEPCMNEKTUBHBLIMU SIBASILOTCA NOSYNPOBOAHMKOBbIE
MaTepuarnbl C BEMIMYUHON LUMPUHBI 3anpeLeHHON 30Hbl MPUBAN3nTensHO 3B. YkaxuTte
YNCNO C TOYHOCTLIO [10 AECATLIX, pa3fenuTens - 3anaTas.

BcTtaBntb HOMep pUcyHka.

Cxema, oTobpaxarollan npuHUMnuManbHoe YCTPOMCTBO Npeobpa3oBaTenisi CONHEYHOM 3Heprun B
SNEKTPUYECKYI0 IHEPIUIo (ConHeYHyto 6atapeto), NnpeacTaBneHa Ha pUCyHke
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PucyHok 2.

12. BctaButb NponyLieHHoe CroBo.

- 9TO yBeJin4yeHne SﬂeKTqueCKOIZ npoBoAMMOCTHU BeELLECTBaA Noa
0EeNCTBUMEM BHELLUHEro ANEKTPOMArHMTHOro nany4yeHuna pasnquoﬁ ANWHbI BOJTHbI.
CBOWCTBEHHA nonynposogHuUKam u, B HeKOTOpOVI cTeneHun, AnaneKTpmnKam.

Kntoun
Bonpocol 1 2 3 4 5 6
mMeToapl
A pa3mbiBaHVe
aMneKTpoxum | KonebaTenb
. Xpomarorpa
OTtBeTbl HEBO3MOXHO N4ECKUM HOM brecKix nnatuHa nasepHas
MeToAam CMeKTpocKon
NMKoOB
nm
Bonpocebl 7 8 9 10 11 12
OpraHn4yecku
en nBepreHTH | MeTtannokcu PoTONPOBO,
OTtBeThbI AnBep 1,5 2 POBOA,
NMONMMEpHbI as OHble NMOCTb
e
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