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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [[IK-1.2  CrocoGeH  BBIIABUTAaTh  THUIOTE3bl, CTPOHTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
M3y4YaeMbIX SABJICHHN U MPOLIECCOB, CACTEMHO  |SIBJICHHH M MPOLIECCOB, OLECHUBATH KAUECTBO pa3paboTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CrnocobeH mnpuMeHATh TEOpeTHUeCKHue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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 BO3MOKHOCTH CYIIECTBOBAHUS U OTHOCUTENIBHYI0 YCTOMYMBOCTH COCAMHEHUN 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 MPECTABICHUS 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 OKclepUMEHTaNIbHAsl XUMHSA 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 Mozmenu CTpOEHHs] KpUCTAIIOB. Monenb MmapoBbIX ymakoBOK. [lnmoTHeimme miapoBble
YIAaKOBKM B TPEXMEPHOM MpocTpaHCcTBE. IlyCTOTBI B IIAPOBBIX YNAKOBKaX, HX B3aWMHOE
PacIOJIOKEHHE U pa3Mephl.

PasmepHble Monenu B KpUCTAJUIOXUMHUH. ATOMHBIE M HWOHHBIE paguychl. Cuctema paamycoB
[lennona-IIprourra. [TonsiTHe KOOopaUHALIMOHHOTO YKciaa. OCHOBHBIE KOOPAMHALIMOHHBIC TTOIUIIPHI.
Mognens ['nmnecniu. Teopust KpUCTATUIMYECKOTO TOJIS: B3aUMOCBSI3b KOOPAMHALMOHHOTO OKPY>KEHHS
U 2JIEKTPOHHOM KOH(PUTYpaLuH LEHTPAILHOTO aToMa [yl d-MeTaioB.

OCHOBHBIE CTPYKTYpHBIE THUIBI IJIOTHOYNAKOBAaHHBIX CTPYKTyp. CTPyKTypHbBIE THIIBI METaJlIOB,
CTPYKTypHBIe THIBI HOHHBIX coeauHeHuil. Tunsl NaCl, CaF2. CtpykrypHble THUIBI C BaKaHCHUSIMU:
mupoxiop, CdI2. Crpykrypusiii Tun ReO3, crpykTypHbIi THI TiepoBckuTa. VcKaxeHus
CTPYKTYpHBIX THIIOB (Ha mpuMepe tura CaF2 u nepoBckuTa). JHEprus KPUCTAIUIMYECKON PEIIETKU 1
JBHKYIINE CUIIBI CTPYKTYPHBIX MCKQXEHUH 11 HOHHBIX CTPYKTYP.



2. CoBpeMeHHbI€ MPEACTABIECHUS O XUMHUUECKOH CBSI3U

DOpMHPOBAHUE XUMUYECKOHM CBs3U. MeTaimmyeckas, KOBaJICHTHasi 1 MOHHas CBA3b. HamnpasiienHoe
W HEHANPaBJICHHOE B3aMMOJCHCTBHA. DJIEKTPOHHAs CTPYKTypa TBEpAOro Tena: (opMyJIHpOBaHHE
3aj1a4u, UCClieloBaHNe CUMMETpHH (TeopeMa bioxa), kpaeBble yCIOBUS U MHOXECTBO k-BEeKTOpPOB B
30He bpumosna. CoBpeMeHHbIE TOAXOAbI B KBAHTOBOW XMMHUU TBEPAOTO Tena. Mero GpyHKIMOHANa
IIOTHOCTH.

Tomonornveckre METO/IBI B ONIMCAHUN XUMUIECKOU cBsizu: MeTon belinepa, metonx ELF/ELIL. Metons
obparHoro mpoctpanctBa (COOP, COHP). [lonnas sneprus kpuctama kak H(0). IloBepxHocTb
MOTEHIUAIBHON 3Hepruu Kpuctamuia. KosebaHus KpUCTAIUIMYECKOW PEIIeTKU: CUMMETpHsS 3aladuH,
(hOHOHHBIH CTIEKTP TBEPIOTO Tea.

3. Crabunuszanus U UCKaKEHHsI CTPYKTYPHBIX THIIOB

Crabunuzanust CTPYKTYpbl Kak JocTwkeHne wuHumyma Ha [IIID. TepmomuHammuueckas
CTaOMIIBHOCTH CTPYKTYphl. DopMHUpOBaHUE TBEPABIX PACTBOPOB, DHTPONMUHHBIA BKIaa. [lepexoms
«TOPAIOK-0eciopsIok», Teopus ¢a3zoBbix nepexomoB Jludumuma. Crabminzanus MOTYJIMPOBAHHBIX
CTPYKTYP.

[Tonmxenne cuMMmeTpuu U 3MeKTpoHHBbIN Bkian. Pazel KOMm-Pozepu. ®azpl ¢ npeumyniecTBEHHO
KOBaJICHTHBIM B3aumojieiictBueM: ¢asbl L{uHTISA, MoneKynspHble KpucTauisl. BaH-nep-BaanbcoBel
B3aMMoJiciicTBHUs.  Pa3MepHOCTh  ONOKOB,  CTPYKTYpbl — cpactaHusi (Ha Tpumepe a3
Pannnecnena-Ilonnepa, pa3 Aypusuiinyca).

4. B3anMOCBA3b «CTPYKTypa-CBOICTBa»

dakTopbl, 00ycnaBIMBaIOIINE BIMSHUE CTPYKTYpbl Ha CBOWCTBA. ODJEKTPOHHAs KOH(HUTyparus
d-meramnoB. [loHmkeHne cuMMeTpuH M (GeppodIeKTpUKH. HekoTopble acneKThl B3aWMOCBA3N
MarHuTHBIX CBOMCTB BELIECTB M UX CTPYKTYpBl. XUMHYecKoe aaBieHue. OCHOBHBbIC HPUHIMIIBI
CTPYKTYPHOTO IM3aliHA.

5. lucriepcHOCTE U CTPYKTYpHAsI XUMUS

Bxman moBepxHocTH B cBOOOAHYIO »Hepruto. Crabunmzanust moiuMophHBIX MOIU(pUKAIUN 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

da3oBbie aUArpaMMbl JBYX- M TPEXKOMIIOHCHTHBIX CHCTeM. [lIaHMpOBaHHWE CHHTE3a Ha OCHOBE
NaHHbIX (ha30BbIX auarpamm. Mcmombs3oBanue JITA npu miaHUpOBaHWU CHHTE3a. MeETOIbI 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)

CTyaeHT, mpocCiyllaBIIMi Kypc JEKUUH M CEMHHApOB, JODKEH OBJAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSTh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHus Bcex JIEKIUNA U CEMUHAPOB, MIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEACHUE KOHCIIEKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAaHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU HW3Y4YEeHUS OTAEIBbHBIX TEM, BOIPOCOB, CleqyeT oOpamarbcsi 3a KOHCYNbTallMeH 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

KBAJM(PUKAIMA: 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uncie pazpadareBath 1 |[IK-1.2  CnocoGeH  BBLABHTAaTH  THUIOTE3BI, CTPOHTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHueCKHe MOAENM JUIsi  OIMCAHUS  W3Y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHUI M MPOIIECCOB, OIICHNUBATH KAY€CTBO pa3pabOTaHHON
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CrnocobeH mnpuMeHSTh TEOpeTHUeCKue H (WIIH)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

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

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

- TpencKa3bIBaTh BO3MOXKHOCTH CYIIECTBOBAHUS M OTHOCUTENBHYIO YCTOMYHMBOCTh COEIUHEHHI 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 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC 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 6amnoB — (ITIPEBOCXOHO):

*  CHUCTEMaTU3UPOBaHHBIC, IIyOOKHE W MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ TPEEIbI;

. TOYHOE HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  Oe3ymnpedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPEeKTHBHO
HCIOJIB30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;

. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKHM peIIaTh CJIOKHBIE NpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;

*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO# mporpaMMOi TUCITUTUINHEI;

* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEIIMIX U HAPaBICHUIX 0 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, 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 HCIIOJb30BAHWE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOM NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CHUTyalud B paMKax Y4eOHOW NporpaMMbl, IOJHOE YCBOCHHE OCHOBHOH W JIONOJHUTEIBHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JUCLHUIUTMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6awios — (IIOYTU OTVIMYHO):

* CHCTEMaTHU3UPOBAaHHbIC, NNIyOOKHE U IOJIHBIE 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 3a/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIlaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

* HCII0JIb30BAaHKUE HAyYHOU TEPMUHOJIOIMH (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCH], YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIONHUTEJIHLHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  YMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
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;

*  BIAJCHUC HMHCTPyMEHTapuUeM Yy4YeOHOH IUCHMIUIMHBI, YMEHHE €ro KCIOJIb30BaTh B PEIICHUU
y4eOHBIX U MPOPECCHOHAIBHBIX 3aa4; CIIOCOOHOCTh CAMOCTOSTEIBHO NPUMEHSTh THUIIOBBIC PEIICHHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh HM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsSTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUN.

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

° HUCIIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IIPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC €J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCLUIIMHBL, yMEHHE €ro HCIOJb30BaTh B PEIICHUU
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, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

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

*  HCIOJNIb30BAaHHWE HAYYHOU TEPMUHOJIOTMH, CTUIUMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JIeTIaTh BLIBO/IBI 0€3 CYIIECTBEHHBIX ONIHOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

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

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIUSIX W HAMPABICHUSIX IO U3y4aeMoil
JTUCITUIUIMHE U 1aBaTh UM OLIEHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAAaBaTelsl HAa MNPAKTUYECKHUX, JaOOpaTOPHBIX 3aHATHAX,
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;

° HUCIIOJIB30BaHUEC Haquoﬁ TCPMUHOJIOTUH, H3JIOKCHUC OTBCTA HAa BOIIPOCHI C CYHICCTBCHHBIMU
JJUMHI'BUCTUYCCKHUMU U JIOTHYCCKHUMHA OHH/I6KaMI/I;

¢  ciaboe BIAJIEHHNE HMHCTPYMEHTapueM Y4YeOHOH AMCIMIUIMHBI, HEKOMIETEHTHOCTb B PEIICHHU
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

. HEYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLECMIUSAX W HAIpaBICHUSX H3ydaeMoil
JIMCLMILINHBI,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

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

. 3HAHWS OTAETBHBIX JINTEPATYPHBIX HWCTOYHHKOB, PEKOMEHJIOBAaHHBIX YYEOHOW MPOrpaMMOin
JIMCIIMILINHBI,

® HEYMCHUC HCIIOJIb30BaThb HAYYHYIO TCPMHHOJIOTUIO IAUCHUIUIMHBI, HAJIUYHUEC B OTBETC 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. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu npoBeneHnn sk3aMeHa obydaromeMycs npeaocrasisercs 10 60 MUHYT Ha mMoarotoBky. Ompoc
oOyyaromierocs mo OusaeTy He JOJDKEH MPEBBIIIATh ABYX ACTPOHOMHUYECKHX YAaCOB B YCTHOHM M (MIIN)
MUCHMEHHOM (hopMe.



