degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Xumus TBCPAOIrO TCJIa
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM U HAHOMAaTEPHAaJIOB

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapsl: 15 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: C.A. 3aitnieB, kau. ¢u3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl HAHOMETPOJIOTHH U HaHoMaTepuaiioB 29.05.2020



AHHOTANMA
Kypc "Xumus tBepmoro tena' npeaycMarpruBaeT U3yudeHHE OCHOB COBPEMEHHON XMMHUH TBEPIOTO Tea.

3anauu Kypca:

* 3HAKOMCTBO C COBPEMEHHOM KPUCTAIJIOXUMHUEH U TEOPHEH XUMUYIECKOH CBA3H

* [locTaHOBKa IPAKTUUYECKUX HABBIKOB OLIEHKH CTAOMIBHOCTH OCHOBHBIX CTPYKTYPHBIX THIIOB

» O0CyXIeHHE B3aUMOCBSI3U «CTPYKTYPa-CBOMCTBA» U OCHOB KPUCTATIOXUMUYECKOTO JU3aiiHa.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
TeopeTrueckie OCHOBBI KPUCTAJUIOXUMHUH U COBPEMEHHBIE MOJISITH XUMHUYECKOM CBSI3U.

VYMeTs:

[Ipencka3piBaTh BO3MOXKHOCTH CYILIECTBOBAHUS W OTHOCHTEJIBHYIO YCTOMYMBOCTb COCIMHEHHMH ¢ Hambolee
pacnpoCcTpaHEeHHbIMU CTPYKTYPHBIMH THUIIAMHU; IUIAHUPOBATh IPOLIELYPY CUHTE3a COCIUHEHUH.

Bnagers:
MeronamMy OLIEHKM OTHOCHUTEJIBHOW YCTOMYHUBOCTH U HAIPABJICHUM UCKAXEHUS CTPYKTYPHBIX THUIIOB.

OcHOBHOE cofepxaHHue Kypca U3JIOKEHO B CIEAYIOIIUX pa3aesax:
1. OCHOBBI KPUCTAJUIOXUMHH

2. CoBpeMeHHbI€ MPEACTABIECHUS O XUMHUUECKOH CBSI3U

3. Crabunuzanus 1 UCKaKEHHsI CTPYKTYPHBIX THIIOB.

4. B3auMOCBSI3b «CTPYKTypa-CBOMCTBAY.

5. lucriepcHOCTD U CTPYKTYpHAsI XUMUSL.

6. DKcriepuMeHTaIbHas XUMHUS TBEPAOTO Tena.

1. lean u 3apa4n

Henp AucoMnInHBI
* M3y4EHHUE OCHOB COBPEMEHHOM XUMHUH TBEPIOTO Tea.

3agaum AU COMIIHHBI
* 3HAKOMCTBO C COBPEMEHHOU KPUCTAJUIOXUMUEN U TEOPUEN XUMUUECKOU CBSI3H;
* IOCTAHOBKA NPAKTUYECKNX HABBIKOB OIICHKH CTAOMIBHOCTH OCHOBHBIX CTPYKTYpPHBIX THIIOB;
* 00CY’XJIeHHE B3aUMOCBS3H «CTPYKTYpa-CBOWCTBA» U OCHOB KPUCTAJUIOXMMHUYECKOTO TU3aifHa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTATH  THIOTE3Bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYecKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
W3y4YaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATh:
- TEOPETUYECKHE OCHOBBI KPUCTAJNIOXUMHUHU M COBPEMEHHBIE MOJIETTH XUMUYECKON CBA3H.

YMETh:
- TMPEICKa3bIBaTh BO3MOKHOCTb CYIIECTBOBAHUS KW OTHOCHUTEIBHYH) YCTOMYMBOCTH COCAMHEHUH C
HauOollee paclpOCTPaHEHHBIMH CTPYKTYpHBIMH THIIAMH; I[JIAHUPOBaTh MPOIENypy CHHTE3a
COCIMHCHUM.

BIAJCTh:

- MCTOJaMH OLICHKH OTHOCHUTEIHLHOM YCTOﬁqHBOCTH n HaHpaBJ’IeHI/Iﬁ HCKAKCHUA CTPYKTYPHBIX THUIIOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OCHOBBI KpUCTAITIOXUMUHU 2 2 4
) CoBpeMeHHbIE PEACTaBICHUS 0 4 4 ]
XUMHYECKOH CBSI3H
3 Crabunm3zanus u UCKaKCHUS 4 4 3
CTPYKTYPHBIX THIIOB
4 B3auMoCBs3b «CTpPyKTypa-CBOMCTBA» 2 2 4
5 JIMCepCHOCTD M CTPYKTYpHAsI XUMUS 2 2 4
6 OKcIepUMEHTaNbHAsl XUMHS  TBEPAOTO 1 1 )
Tena
Nroro yacos 15 15 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)
1. OCHOBBI KPUCTAJUIOXUMHH

[lepBble Monmenu CTPOEHHSI KPUCTAJUIOB. Mojenb IIapoBbIX YINAKOBOK. IlnmoTHedmue mapoBbie
YIAaKOBKM B TPEXMEPHOM IpocTpaHcTBe. [lycTOTBI B IIApOBBIX YMAKOBKAX, WX B3aMMHOE
PacIOJIOKEHHE U pa3Mephl.

PasmepHble Monenu B KpUCTAJUIOXUMHUH. ATOMHBIE M HWOHHBIE paguychl. Cuctema paamycoB
[lennona-IIproutra. [lonsTHE KOOpaUHAIIMOHHOTO YKciIa. OCHOBHBIE KOOPIMHALMOHHBIEC TTOIMIIPHI.
Mognens ['nnnecniu. Teopus KpUCTAIUIMYECKOTO TOJISL: B3aUMOCBSI3b KOOPAMHAITMOHHOTO OKPY>KEHHS
U 2JIEKTPOHHOM KOH(PUTYpaLuH LEHTPAILHOTO aToMa [yl d-MeTaioB.

OCHOBHBIE CTPYKTYpHBIE THUIIBI IUIOTHOYNAKOBAaHHBIX CTPYKTYp. CTpPYKTYpHbBIE THIIBI METAJJIOB,
CTpyKTypHbIe TUIBl HOHHBIX coenuHeHui. Tunbl NaCl, CaF2. CtpykrypHble THUIIBI ¢ BaKaHCHSIMH:
nmupoxiop, CdI2. Crpykrypseiii Tam ReO3, CTpyKTypHBI TN TEpOBCKUTA. MckaxeHus
CTPYKTYpPHBIX THIIOB (Ha npumepe tumna CaF2 u nepoBckura). DHEprus KPUCTAIUIMYECKON PEIIETKU 1
JBHKYIINE CUIIBI CTPYKTYPHBIX MCKQXEHUH 11 HOHHBIX CTPYKTYP.




2. CoBpeMeHHbI€ MPEACTABIECHUS O XUMHUUECKOH CBSI3U

DOpMHPOBAHUE XUMUYECKOHN CBS3U. MeTajumueckasi, KOBaJI€HTHAas U MOHHAsI CBsI3b. HampaBieHHoe
W HEHANPaBJICHHOE B3aMMOJCHCTBHA. DJIEKTPOHHAs CTPYKTypa TBEpAOro Tena: (opMyJIHpOBaHHE
3aj1a4u, UCCIeI0OBaHNE CUMMeETpHH (TeopeMa bioxa), kpaeBble yCIOBUS U MHOXKECTBO k-BEKTOPOB B
30He bpumosna. CoBpeMeHHbIE TOAXOAbI B KBAHTOBOW XMMHUU TBEPAOTO Tena. Mero GpyHKIMOHANa
IIOTHOCTH.

Tomonornveckre METO/IbI B ONIMCAHUN XUMHUYECKO cBsizu: Metoll beitnepa, meton ELF/ELIL. Metoapt
obparHoro npoctpanctBa (COOP, COHP). Ilonnas sneprusi kpuctauia xkak H(0). IloBepxHocTh
MOTEHLIMAIBHON 3Heprun Kpuctauia. KosebaHust KpUCTAIUIMYECKOH PEIIeTKU: CUMMETpHS 3aauH,
(hOHOHHBIH CTIEKTP TBEPIOTO Tea.

3. Crabunuszanus U UCKaKEHHsI CTPYKTYPHBIX THIIOB

Crabunuzanust CTPYKTypbl Kak jgocTikeHne wMuHuMmyma Ha [III0. Tepmonnnamuueckas
CTaOMIIBHOCTh CTPYKTYphl. DopMHUpOBaHUE TBEPABIX PACTBOPOB, PHTPONUNHBIA Bkiaa. [lepexoms
«TOPAIOK-0eCcIOpsIOK», Teopusl Ga3zoBbix nepexonoB Jludmmumna. Crabminzanus MOIYINPOBAHHBIX
CTPYKTYP.

[Tonmxenne cuMMeTpuu U 3IeKTPOHHBIN Bkian. Pazel FOM-Pozepu. daszel ¢ mpenMyIiecTBEHHO
KOBaJICHTHBIM B3aumojeiictBueM: ¢a3pl LIMHTIS, MojdeKymnsipHble KpucTtauiel. Ban-nep-BaanbcoBbl
B3aumozeicTBus.  PasmepHOCTh  ONOKOB,  CTPYKTypbl — cpacTanust (Ha  mpumepe a3
Pannnecnena-Ilonnepa, pa3 Aypusuiinyca).

4. B3anMOCBA3b «CTPYKTypa-CBOICTBa»

daktopel, 00yclIaBIMBAIOIINE BIMSAHUE CTPYKTYpbl Ha CBOMCTBA. OJIEKTPOHHAs KOH(Uryparus
d-meramnoB. [loHmkeHne cuMMeTpuM M (Qeppo3TeKTpUKH. HeKkoTopele acmeKThl B3aUMOCBSI3U
MarHWTHBIX CBOMCTB BELIECTB U UX CTPYKTYpbl. XUMHUecKoe naBiieHHe. OCHOBHBIC MPUHLMUIIBI
CTPYKTYPHOTO IM3aliHA.

5. lucriepcHOCTE U CTPYKTYpHAsI XUMUS

Bxman moBepxHocTH B cBOOOAHYIO »Hepruto. Crabunmzanus mnoauMOpHBIX MOIU(PUKALIUA B
JMCHEPCHBIX cucTeMax. HeKoTopele acrekThl B3aMMOCBA3U Pa3MEpOB YacTHUI] M CBOMCTB MaTepHalioB
(0630p). ToHKHE TUIEHKH KaK CUCTEMBI CO 3HAYUTEJIbHBIM BKJIAZOM IMOBEPXHOCTHON YHEPTUH.

6. BKCHCPI/IMGHTaHBHaH XUMMUS TBEPAOIrO TCJia

dazoBbic qUAarpaMMbl JByX- W TPEXKOMIIOHEHTHBIX cUcTeM. [lmaHupoBaHHE CHHTE3a Ha OCHOBE
naHHbIX (ha3oBbIX auarpamm. Vcnosb3oBanue JITA mpu MIaHUpPOBAaHHM CHHTE3a. METOABI CHHTE3a
MeTacTaOWIbHBIX (a3 (Msarkas xumus, BJ[-cuares, BeicokodHepreTudeckue Mmetoasl — MW, SPS).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

yueOHast ayTUTOpHs, OCHAIICHHAS KOMIIBIOTEPOM U MYJIBTUMEIUHHBIM 000pya0BaHHEM (IIPOEKTOD,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. Xumnueckas ¢pusuka Bepaoro tena [Teker] : yueOHUK sl By30B 0 HaNpaBiIeHUo "' XuMus,
¢uznka n mexanuka marepuanos” / I1. 10. Byrarun .— M. : U3n-Bo MI'Y, 2006 .— 272 c.

2. A. Bect Xumust TBEpAOTO TENA.
3. llpaiisep M., Otrunc I1. Heopranuueckas xumus.

JomnonHurensHas aureparypa



1. Kypc ¢puzndeckoit xumun [Teket] : B 2 7. T. 2 : yue6. nocobue aiist By30B / mox oo, pea. 5. U.
I'epacumoBa .— M. : Xumus, 1973 .— 623 c.

2. Aanmany A. KBaHTOBas TEOpHS KPUCTAIIIMYECKUX TBEPABIX TEIN.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha JIEKIIUOHHBIX U CEMUHAPCKUX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITFOYast
JIEMOHCTPALMIO PE3EHTALIUMN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyIeHT, MpoCIyIIaBIINi Kypc JIEKIMH W CEeMHUHAapoOB, JODKEH OBJIAAETh OOLIMM HOHATHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemuieHust Bcex JIGKUUNA U CEMHHAPOB, IPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM; BeJICHHE KOHCIIEKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAaHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
MPETIOIaBaTENI0 Ha JICKIIMU WK K IOKJIaI4UKy Ha CEMUHape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM ¥ HAHOMAaTEpPHAaJIOB

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3padorunk: C.A. 3aiiues, kana. ¢pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHYeCKHe MOJAENU JUIS  ONUCAHUS  HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUIUIMHEI « XUMUS TBEPJIOTO TeJay 00yJaroNUiCs JOIDKEH:

3HATh:
- TEOPETUYECKHE OCHOBBI KPUCTAJNIOXUMHUHU U COBPEMEHHBIE MOJIETN XUMUYECKON CBS3H.
yMeTh:

- TIpelncKa3blBaTh BO3MOXKHOCTH CYHIECTBOBAHHUS U OTHOCHUTENIBHYIO YCTOMYMBOCTH COEOMHEHHH C
HanOojee pacmpoCTpaHEHHBIMA CTPYKTYpPHBIMH THWIIAMU; IUIAHUPOBATh IPOILEAYPYy CHHTE3a
COCTUHCHUM.

BJIA/IETh:

- METOJJaMH OLICHKH OTHOCHUTEIBHOM yCTONYMBOCTH U HAIIPABICHUH UCKAXKEHUS CTPYKTYPHBIX THIIOB.
3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylIeMy KOHTPOJII0

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:

1. OCHOBBI KPUCTAJUIOXUMUHU.

2. CoBpeMeHHbI€ NMPEACTABIECHUS 0 XUMUIECKON CBA3H.
3. Crabunuzanus 1 UCKaKEHHsI CTPYKTYPHBIX THIIOB.
4. B3auMOCBSI3b «CTPYKTypa-CBOMCTBAY.

5. lucriepcHOCTD U CTPYKTYpHAsI XUMUSL.

6. DKcriepuMeHTaIbHas XUMHUS TBEPAOTO Tena.

[Tpumep 3K3aMeHAMOHHBIX OUIIETOB.

[Ipumep 1.
1. OCHOBBI KPUCTAJUIOXUMUHU.
2. CoBpeMeHHbI€ NMPEACTABIECHUS 0 XUMUYECKON CBA3H.

[Ipumep 2.
1. JlucriepcHOCTh U CTPYKTYpHASI XUMHSL.
2. DKCnepuMeHTalIbHAs XUMHsI TBEPOro Tea.




Kpurepun onennBanus
10 6ainos — (ITIPEBOCXOJ/IHO):
*  CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH NMporpamMMel, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ TPEEIbI;
. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;
. BBIP@KEHHAs! CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NpPOOJIIEeMBI B
HECTaHIAPTHOW CUTYyalUu;
*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJHHUTENBHOM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO# mporpaMMOi TUCITUTUINHEI;
* yYMEHHE OPHUEHTHPOBATHCA B TEOPHUSIX, KOHIETLHUAX U HANPABICHUAX MO U3y4aeMOil AUCLUIUIMHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.
9 6amnoB — (OTJIMYHO):
* CHCTEMaTU3UPOBAHHbBIE, ITTyOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;
. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  BIaJICHUE MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;
*  CIIOCOOHOCTH CaMOCTOSITEIbBHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMbl B HECTaHIApTHOM
CUTyallUd B paMKax Yy4eOHOH MporpaMMmbl, IIOJIHOE YCBOEHHE OCHOBHOW M JONOJHHUTEIbHOMN
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;
*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMoOi
JUCLHUIUTMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocCToOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.
8 6amnoB — (IIOUYTU OTIIMYHO):
* CHCTEMaTH3MPOBAaHHbIE, INIyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;
*  HCIOJIb30BAHHE HAYYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;
* BJaJICHUEC UHCTPYMEHTAapHeM yueOHOW MUCLUILIMHBI (METOaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MPOrpaMMel;
* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYI OLIEHKY C IO3ULMH TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);
* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, Ta0OPAaTOPHBIX 3aHITUAX, CHCTEMAaTHYECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.
7 6annos — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;
* HCIOJIb30BaHHE HAyYHON TEPMUHOJIOTUH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;
*  BJQJICHUE MHCTPYMEHTapueM y4eOHOW AWCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;
*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUUTUTHHBL,
* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3adaHUH.



6 6autoB — (XOPOILO):
* JIOCTATOYHO IOJHBIC U CUCTEMATH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MPOrpaMMBI;

® HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU TI'PaMOTHOEC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJaJCHHE WHCTPYMECHTapHeM YYeOHOW JMCHUUIUIMHBI, YMEHHE €ro HCIIOJb30BaThb B PELICHHU
y4eOHBIX U MPOQPECCHOHANBHBIX 33]1a4; CIIOCOOHOCTh CAMOCTOSATEIIFHO MPUMEHSTH THIIOBBIC PEIICHHS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HM CPaBHHUTEIBbHYIO OLICHKY; AaKTHBHAas CaMOCTOATENbHas palboTra Ha
MPAaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMNIOBBIX OOCYXICHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCIIOJIBb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI,

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATENIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIINHUAX W HAIPaBJICHHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  caMmocCToATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;
* YCBOCHHE OCHOBHOM JIUTEPATYPbI, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCHUIIINHBL

*  HCIIOJIb30BAaHUE HAYYHOW TEPMUHOJIOTMH, CTHIMCTUYECKOE U JIOTUYECKOE H3IIOKEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

¢ YMCHHC I10J pYKOBOACTBOM IpCTIOAaBaTCyid pCllaTb CTAHAAPTHBIC (TI/IHOBLIG) 3aaa4u,

*  YMEHHE OPHUECHTUPOBATHCA B OCHOBHBIX TE€OPHSX, KOHIEMIUAX U HANPABICHUSIX MO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABaTeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPbI HCTIOIHEHUS 3aJaHHUH.

3 6amna — (HEYJOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEJOCTaTOYHO IMOJHBIA 00bEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHJAPTa;
* 3HAHHME YaCTHU OCHOBHOH JINTEPATyphl, PEKOMEHIOBAaHHON Y4eOHOH MPOrpaMMOi TUCIUILINHE;

° HCIIOJIB30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTAa Ha BONPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

* cnaboe BiajeHHE WHCTPYMEHTapueM Y4eOHOHW IUCHUIUIMHBI, HEKOMIIETCHTHOCTh B PELICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLECMIMSIX M HAMPABICHUSIX HU3Yy4aeMOMU
JIMCLMILINHBI,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIONTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HUCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YeOHOH mporpamMmoin
JIMCIIMILINHBI,

® HCYMCHUEC HCIIOJIb30BATh HAYYHYIO TCPMUHOJIOIMIO AJUCHHUILIMHBI, HAJIN4YUC B OTBCTC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKUX OH_II/I60K;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHB KYJIbTYPHl UCIIOTHEHUS
3aJaHni.
1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKaxX 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.



5. MeTonuyeckne MaTepuaJbl, onpeaeasiioe NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu npoBeneHnn sK3aMeHa oOydaromeMycst TpeaocTaBiseTcss 1o 60 MUHYT Ha TOATOTOBKY. Omnpoc
oOyyaromerocst mo OWiIeTy He JOJDKEH MPEBBILATh JBYX aCTPOHOMHUYECKHX YacOB B YCTHOW U (WMJIHN)
MUCHMEHHOM (hopMe.



