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1. llesu u 3212494 AU CIUILIHHBI

enbto nzyyeHus IUCUUIUIMHBI « CIEKTPOCKOIHS SIBISIETCS OBJIaJICHUE TEOPETUUECKUMHU
OCHOBAMH MOJIEKYJISIPHOU CTIEKTPOCKOMUU U (PM3UYIECKUMHU MIPUHITATIAMA UCCIICTOBAHUS
MOJIEKYJISIPHBIX CUCTEM. 3a1a4aMy JUCHUIUIMHBI « CIEKTPOCKOUS SIBISFOTCSA
a)OBJIAJICHUE METOJIaMH pacueTa OCHOBHBIX CIIEKTPOCKOMMYECKUX XapaKTePUCTUK
MPOCTHIX U OPTAHUYECKUX BEIIECTB; 0)MOATOTOBKA aCIUPAHTA K HAYUYHBIM UCCIICIOBAHUSIM
B 00JIaCTU CTIIEKTPOCKOIUH U MPENOAaBAHUIO JUCITUILINH, Oa3UPYIOIINXCS Ha
CIIEKTPOCKOIHNH; B)(HopMUpoBaHUE MPOGHeCCHOHATBHBIX KOMITETCHITNH, HEOOXOAMMBIX JIJIsI
OCYIIECTBIEHUS MTPOPECCUOHATBHON EATETLHOCTH MO MPEAYCMOTPEHHBIM HACTOSIIIIUM
CTaHJapTOM BUJAM.

Kparkoe conepxxanne JTuCHMILTHHBI

Juctunnraa « CIeKTpOoCKONUsD) MOCBAIICHA U3YUYCHUIO METO/I0B COBPEMEHHOM
ONTHYECKON CIIEKTPOCKOMHHU JIJIsl TPOBe/IeHUs (PyHIaMEHTATbHBIX U TPUKIIAIHBIX
UCCIIeIOBaHUM (HU3UUECKUX, XUMUUECKUX, OMOJIOTMUECKUX MPOIECCOB B PA3TUYHBIX
cpenax (rasbl, >KMJIKOCTH, KPUCTAJIbI, METAJLIBI, TUAIEKTPUKH, TOTYTIPOBOTHUKH,
TETEPOTEHHBIE CTPYKTYPBI, IVIEHKU, KOMITO3UTHBIE MAaTEpHUAJIbl, HAHOMATEPHUAJIbI,
OouomMarepuaisl u 11p.). PaccmarpuBarotcst pyHIaMeHTaIbHbIE OCHOBBI TEOPUU
B3aMMOJICHCTBUS U3IYUEHUS C BEIIECTBOM, OCHOBOTIONATAIONTNE (PU3HIESCKUE MOJICITH ISt
ONMCAHUA ONITUYECKUX SBICHUN U PE3YJIBTATOB 3KCIIEPUMEHTOB.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[1nanupyemsble pe3yabTaThl OCBOCHUS [Tnanupyemsble pe3yabTaThl
OII BO (xomniereHuun) oOyuenus no aucuurinae (3YHer)

3HATH:COBPEMEHHOE COCTOSIHHE HAyKH B 00JacTH
MOJICKYJISIPHOM CIIEKTPOCKOITUHU U UCIIOJIb30BAHUS
pE3yJIBTAaTOB UCCIIEAOBAHUI B HAYYHOU

I1IK-2.1 ymMeHneM npoBOIUTh TEOPETUUECKOE U eSTEIBHOCTH

JKCIIEPUMEHTAJIBHOE UCCIIEN0BAHUE IIPUPOBI
KPUCTAJUIMYECKUX U aMOP(HBIX, HEOPTAHUUECKUX U
OpraHUYeCKHUX BELIECTB B TBEPIAOM U JKUIKOM

yMeTI:ZHpeI[CTaBJU[TB HAY4YHBIC PC3YJIbTAThI B BUIC
MyOMKaIMid B pEIIEH3UPYEMBbIX HayYHBIX H3IaHUAX
B 00J1aCTH CHEKTPOCKOIHNH

COCTOAHHUAX U UBMCHCHUEC UX (I)I/I3I/I‘-I€CKI/IX CBOMCTB

IpH Pa3INYHBIX BHELIIHUX BOS,I[GI\/'ICTBI/ISIX BJI&I[GTB :HaBbIKaMH IUIAHUPOBAHHUA, TIOATOTOBKH,

npoBeaenust HUP, ananusa nony4eHHbIX JaHHBIX,
(OpMYITHPOBKHU BBIBOJOB U PEKOMEHIAIIUH TI0
CIIEKTPOCKOTINH

3HaTb:HOPMAaTHUBHBIE JOKYMEHTBI AJIsl COCTaBJICHUS
3a51BOK, I'paHTOB, IpoekToB HMP 1o monexyinsapHoit
CHEKTPOCKOIIMU TPeOOBaHUS K COEPKAHUIO U
npaBuiIa 0POpPMIICHUS PYKOITUCEH K MyOIuKaIiy B
PELICH3UPYEMBbIX HAy4YHbIX M3/1aHUSIX IO
CHEKTPOCKOIHNHU

VYK-2 cr1ocoOHOCTBIO IPOEKTUPOBATH U
OCYIIECTBIATh KOMIUIEKCHBIE NCCIIEIOBAHHS, B TOM

YHUCJIe MEXIUCIUTUTHHAPHBIC, HA OCHOBE
I[EJIOCTHOTO CUCTEMHOTO HAyYHOTO MHPOBO33PEHHS
C WCIIOJIb30BAHUEM 3HAHUN B 00JIACTH UCTOPHH U
dbunocodpuu HayKu

YMETb:TOTOBUTH 3a5BKU Ha I0Jy4YEHHUE HAYUYHBIX
PAHTOB U 3aKJIO4YEHMS KOHTpakToB 1o HUP B
00JIACTH CHIEKTPOCKOIIUN CAMOCTOSITEIBHO
OCYLIECTBIIATh HAYYHO-UCCIIEOBATENBCKYIO
NIeSITeTIbHOCTD B 00J1aCTH CIIEKTPOCKOIUU

BJ'IaI[eTBIHaBbIKaMI/I COCTaBJICHHUA U ITIOAAYHU
KOHKYPCHBIX 3asBOK Ha BBIIIOJIHCHUC HAYYHO-




HCCJIICAOBATCIBLCKUX U MMPOCKTHBIX pa60T 110
CTHIEKTPOCKOIIMH HAaBBIKAMHU CAMOCTOSTEITLHON
HAYYHO-HCCIIEI0BATEILCKOU IS TEIILHOCTH B
00J1aCTH CIIEKTPOCKOTTH

3. Mecro qnucuuninubl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIATUINH,
BUJIOB paboT y4eOHOro MiiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

HayuHo-uccnenoBarenbckas AesiTeabHOCTS (1
CeMecCTp)

[1.1.B.04 Maremaruueckoe MOIECIMPOBAHHUE,
HayuHo-uccrnenoBarenbckas 1eaTeabHOCTD (4
ceMecTp),

HayuHo-uccrnenoBarenbckas 1e4TeabHOCTD (3
CeMecCTp)

TpC6OBaHI/I5[ K «BXOJAHBIM» 3HAHUAM, YMCHHWAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU IIaHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:
Her

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 .

Pacrnipenenenue o cemectpam
. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
2
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyOoumopHvie 3auamusi: 40 40
Jlexuuu (JI) 40 40
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
JlaGopartopHsbie padoTsI (JIP) 0 0
Camocmosmenvnas paboma (CPC) 68 68
[ToaroroBka Kk 3K3aMeHy 12 12
IlogroroBka pedepara 24 24
IToaroroBka K KOHTPOJIBHBIM paboTam 18 18
[ToaroroBka K KOJIJIOKBUYMY 14 14
Bu uToroBoro KOHTpoJis (3a4eT, nud.3auet, SK3aMeH) - JK3aMeH

5. Coneprkanue TUCHMIIIMHBI

O0beM ayaIUTOPHBIX 3aHITHI 11O

pa;;(_;na HaumeHnoBanue pa3nenoB JUCHUILIHHBI BHUJaM B Hacax
Bcero JI 113 JIP
1 B3anMonelicTBHUe CBETaA C BEILIECTBOM 10 10 0 0
2 |OnTtudeckas CEKTPOCKONUs 10 10 0 0
3 |MudpakpacHas CIEKTPOCKOIHUS U CIIEKTPOCKOIHS 10 10 0 0




BBIHYKJICHHOTO KOMOMHAIIMOHHOTO PACCESTHUS

4

JlazepHast crieKTpockonus 10 10 0

5.1. JIleknun

No
ITeKIN

Ne
paznena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

["aMuIbTOHMAH HEPENSATUBUCTCKONM MAaTEpUAIBHON CUCTEMBI, B3aUMOJEHCTBYIOIIEH
C 3JIEKTPOMArHUTHBIM T0JIeM. J[UITOoNIbHOE MPUOIMKEHUE, OTIePaTop AUIMOIHHOTO
MOMEHTA, SHEPTUsI B3aUMOJICHCTBHS TOJIS U MOJIEKYJIbl. Pe30HaHCHOE
B3aUMOJICHCTBUE

Hepe3oHaHcHOE B3aMOJIEHCTBUE, BUPTYaIbHbI YpOBEHb. Pemenue 3agaun:
IByXypOBHEBas cucTema + He3aBHUCsIIee OT BpeMeHHu B3auMojielictue. Oneparop
HBOJIONNH, YacToTa Padu.

'YpaBHeHHe MakcBeiuia, ciiy4ai IJI0OCKOM CTallMOHAPHOM BOJIHBI, JUAIEKTPUYECKAs
byHKIIMA, TUHEHHAS BOCIPUUMYUBOCTD. 3akoH byrepa—Jlambepra— beppa. CBsi3b
MoKa3aress MPeJOMIIEHUS U JIMHEMHOW BocipuuMuuBocTU. Mozens Jlopenna:
JTMHEWHBIN OCUUJUISATOP BO BHEITHEM CBETOBOM NoJie. JInHeiHas
BOCIIPUUMYHUBOCTb, (POpMa JTHMHUU CTIEKTPa MOMIOIICHHS, KOdPPHUIHEHT
MOTJIOIIEHUS, TTOKa3aTe b MPEIOMIICHHSI, HOPMaJIbHAsI, aHOMaJIbHAs JUCTIEPCHS,
cuita ociuuisitopa. KBantoBomexannueckoe obocHoBanue mozenu Jlopenia

JIByxXypOBHEBas CUCTEMa, CTAIIMOHAPHOE PEIICHUE U YPaBHEHHUS [Tt
nossipusyeMocTd. lllupuHa criekrpanbHbIX TUHUN. OJHOPOAHOE U HEOAHOPOAHOE
yinupenue. [Ipubnikenue MeJIeHHO MEHSIOIINXCS aMIUTUTY. YKOPOUESHHbIE
BOJTHOBbIE ypaBHeHH. [lepensnyuennoe mome. [Tpubnmkenue Bpammaromneics
BoTHBI. OnTHueckue ypaBHeHus biioxa. Pemenus ypaBHenuit biioxa: ciyyaii
CTAlMOHAPHOTO BHEIIHETO MOJIs, ONTUYECKOE 3aTyXaHHe CBOOOAHOMN MOISIpU3ALINH,
MOHSITUS O TIEPBUYHOM CBETOBOM 9X€ M CTUMYIUPOBAHHOM CBETOBOM 3XE.

AHN30TPOITHBIE MaTepUaibl, OCHOBHBIE 3()()EKThI KPUCTAIIIOONTHKH.
Knaccudukanus kpuctainoB. OOBIKHOBEHHAs U HEOOBIKHOBEHHASI BOJTHBL.
Hapenennas annzorponusi. OcHOBHBIC 3PP EKTH HEMMHEHHOW ONTHUKH.
MexaHu3Mbl ONITUYECKON HenMHeHoCcTU. Henmnuennasa nonspusauusa. Hennunelinas
BOCIPUUMYHUBOCTE. | €HEpalys BTOPOH TapMOHUKH.

PeneeBckoe paccessHue cBeta. TeH30p NOIAPU3yeMOCTH MOJIEKy. BinusiHne
COMNPSIKEHMSI HA NOJISIPU3YEMOCTH MOJIEKYIL.

Ontuyeckuit u anexTpoontuaeckuit 3pdexr Keppa. [Ipumenenue peneeBckoro
paccessHus 1 3pdexra Keppa i onpeseneHus noaspu3yeMOCTH MOJIEKYIT

Pasnenenue 2IeKTPOHHOT0, KOJIeOaTeTbHOTO M BPAIATeIbHOTO TBHU)KEHUS
Monekyn. CnuHopourtansHoe B3aumoeiictaue. Kondurypannonsoe
B3aumosericTeue. Cuna ocumnsitopa. Uarerpan MmomenTa nepexona. [lpasuna
otr6opa B YO cnekrpockonuu. [lepexosl ¢ mepeHocom 3apsa.

XpoModopsl U UX XapaKTepUCTHUHOCTH. [IpocThie 1 conpskeHHbBIE XPOMO(DOPEI.

DJIEKTPOHHBIE MTEPEXO/IbI B MOJIEKYJIaX OPraHUYECKUX COEUHEHHI: 6—G™*, n—6*,
n— 1 *, n— 1 *. KonebarenbHasi CTPYKTypa JIEKTPOHHBIX IIEPEXOJIOB.

11

OcnoBsl UK u KP cniekrpockonuu. HopmanbHble kojeOaHMs U MX CBOHCTBA.
[Tornomienne u3my4eHus: MoJeKyJISpHbIMU KonebanusiMu. [IpaBuna or6opa B KP u
WK cnexrpockonuu. MurencuBHocTs nHui B KP n UK-cnekrpax. Ctokcosas,
AQHTHUCTOKCOBAsi KOMIIOHEHTHI KP.

12

CnonTannoe KP, Beinyxnennoe KP. Xapakrepuctuueckne rpyninupoBKU U
yacToThl B KP 1 K cnekrpockonuu. Bubponnsie nepexozsl. Knaccudukanus
MOJIEKYJI 10 BUAY BUOPOHHBIX crieKTpoB. [Ipuniun ®panka—KonaoHa.

13

(OCHOBHBIC 3aKOHBI JIIOMHUHCCHCHIIWM: 3aTyXaHHUC JIIOMUHCCICHIINN, 3aKOH CTOKC&,




[IPaBUJIO 3€pKaIbHOM cuMmeTpuu JIEBmnHa, mpaBuio Kama. dmroopecueHnus u
dbochopecuennus. MTHTEpKOMOMHAITMOHHBIC TIEPEXO/IBI. 3aep>KaHHAs
GIroOpeCcIeHITHS.

14

TpI/IHJICTHOC TIOIIOICHUC. Kunernueckas cxema JJIOMUHCCHCHIINH CTaHHOHapHLIf/'I

ciy4ail, KHHETUKA JIIOMUHECIECHIINH.

15

KBanToBsiii Beixoa. @opmyna Kama. Criektp Bo30yxaenus. [Iporecchb
TEaKTUBAIIUU SJIEKTPOHHOTO BO30YKICHUS.

16

CynepkoHTuHyyM. CHHXpOHHOE AeTeKTHpoBaHue. OnTHUecKoe
rereponuHupoBanue. [IpuHIMNManpHas onTHUYeCcKast CXxeMa «BO30Y Ao —
BOHAMPYIOIIUN UMITYITbCHD)

17

[IpenenbHO KOPOTKHE UMITYJIbCBI CBETA M CBEPXCUIIBHBIE CBETOBBIE IOJIS.
DeMTOCeKYH/IHbIE TEXHOIOTHH: (PEeMTOCEKYHIHbIH TUTaH-CapUPOBLIi Ja3ep,
(ha30BbII MOIYIISTOP, KOMIIEHCATOP AUCIIEPCUH IPYNIIOBOM CKOPOCTH, JINHUS
3a/IEPIKKU.

18

Turel BpeMsipa3pelieHHbIX SKCIIEPUMEHTOB: MOIVIONIEHNE/ POCBETIIEHUE CPEIbl,
MOMIOIIEHUE U3 BO30YKIEHHOTO COCTOSIHUSL, (DIFOOpECLEHIUS, KOTEPEHTHOE
KOMOMHAIIMOHHOE paccesiHue, (POTOHHOE 9X0, MOJIIPU3AIIMOHHbIE SKCIIEPUMEHTHI,
HaBEJCHHAs pellleTKa, HaBeIeHHas JIMH3A.

19

Pexumbl paOoThI 1azepoB. HenpepbiBHBIE U UMITYJIbCHBIN peXuMBbl. [IMUKOBBIN
pexxuM. Moaymsaius 1o6potHocTd. CuHXpoHu3anus Moj. ['enepanus
CBEPXKOPOTKUX UMIYJIbCOB. [[pHHIAIIBI aAanTUBHOM ONTHUKH; KOPPEKLIHS
BOJITHOBOTO ()POHTA JIA3EPHBIX ITyYKOB.

5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmuenne CPC

Bun pabots! 1 conepkanue 3aaHus

Cnucok urepaTypsl (C yKa3aHHEM
pas3zernos, IiaB, CTPAaHUIL)

Koi-Bo yacos

IloaroroBka K 3K3 aMCHY

bekkep, 0. Cnekrpockonus [ Teker] HO.
bekkep ; nep. ¢ Hem. JI. H. Kazanuesoii ; noa
pen. A. A. Ilyneimesa, M. B. IlosnsikoBoit. -
M.: Texnocdepa, 2009. - 527 c. ui., Tabm.

12

[TonrotoBka pedepara

bekkep, HO. Cnexrpockonus [Teker] 1O.
bekkep ; nep. ¢ HeMm. JI. H. Ka3zanuesoii ; mox
pen. A. A. Ilynsiesa, M. B. IlonsikoBoil. -
M.: Texnocdepa, 2009. - 527 c. un., Tabdam.

24

[lonroToBKa K KOJJIOKBUYMY

bekkep, 0. Cnexrpockonus [Teker] 1O.
bekkep ; nep. ¢ Hem. JI. H. KazanueBoii ; mon
pen. A. A. Ilyneimesa, M. B. IlossikoBoi. -
M.: Texnocdepa, 2009. - 527 c. ui., Tadam.

14

IloaroTroBka K KOHTPOJIbHBIM pa60TaM

bekkep, 0. Cnekrpockonus [ Teker] FO.
bekkep ; nep. ¢ HeMm. JI. H. Ka3anuesoi ; mox
pen. A. A. Ilyneimesa, M. B. TlonsikoBoid. -
M.: Texnocdepa, 2009. - 527 ¢. wi., Tabm.

18




6. UnHOBauMOHHbBIE 00pa30BaTe/IbHbIEC TEXHOJOT UM, UCII0JIb3yeMble B Y4eOHOM

npoiiecce
HNuHOBanmoHHbIe POPMBI Bun pabotsr Komn-Bo
5 Kparkoe onuncanue
y4eOHBIX 3aHATHI (JI, I13, JIP) ayJl. 4acoB

[Torck B MHTEpHETE MOCIETHUX

OOBEKTHO - CamocrosiTenbHast N

. nocTmkeHuit B oomactu UK 5

OpUEHTUPOBAHHBIN TIOUCK  [paboTa cTyJaeHTa

CHEKTPOCKOTHH

Co0cTBeHHBbIE HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM MpolLecce

HNunoBannoHHbIe HOpMBI 00yUeHUS

KpaTxoe OINMMCAHUC U IPUMEPBI UCITOJIB30BAHHUA B TCMAX U pa3fciiax

CBoOOIHAS TUCKYCCHUS

HCCICIOBAaHUAX

OO6cyxnenue mo teme 2 -npuMmeHeHust BKP B HayuHbIx

Hcnonp3oBanue PE3YyJIbTAaTOB HAYYHbIX HCCHCI[OBaHHﬁ, IIPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[aHHOf/'I JUCHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpencts (POC) Ais1 npoBeAeHNs TEKYLIEro KOHTPOJIS
yCIIeBaeMOCTH, IPOMEKYTOYHOM aTTECTAMHU I10 UTOraM OCBOCHUS JUCHUIIIMHbBI

7.1. IllacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun xonTposs

HaumenoBanue paznenon NoNe
JE—— KonTponupyemas komnerenius 3Y Hor (BKJ‘IIO‘IE}ISI sananmii
TEKYLLUI)
VYK-2 c1iocoOHOCTBIO IPOEKTUPOBATH U
OCYUIECTBIISITh KOMIIJIEKCHBIE UCCIIEJOBAHUS, B TOM
JlazepHas cieKTpoCKonus HHCIC MOKIHCIUILTHHAPHBIC, Ha 0CHOBE Komnoksuym | 11-12
L[EJIOCTHOTO CUCTEMHOTO HayYHOT'O MUPOBO33PEHUS
C UCTOJIb30BAHUEM 3HAHUN B 001aCTH UCTOPHH U
dunocodun HayKH
[IK-2.1 ymeHneM npoBOIUTh TEOPETHUUECKOE U
AKCIEPUMEHTAJILHOE UCCIIeIOBAaHUE MTPUPOJIBI
B3aumMoneiicTBre cBeTa ¢ [KpUCTAIUTMYECKUX U aMOp(]HBIX, Heopranndeckux 1| KoHtponbHas 1.4
BEIIECTBOM OpPraHUYECKHUX BEIIECTB B TBEPIOM U JKUKOM pabota 1
COCTOSIHUSIX Y I3MEHEHUE UX (PU3MUYECKUX CBOMCTB
IIPU Pa3IMYHBIX BHEIIHUX BO3IECHCTBUSAX
Nudpakpacuas [1K-2.1 ymeHHneM npoBOJIUTh TEOPETHUECKOE U
CHEKTPOCKONHUS U AKCIEPUMEHTAJIbHOE UCCIIEI0BAHUE TPUPOJIBI
CHEKTPOCKOMHS KpUCTANINYECKUX U aMOp(HBIX, Heopraunyeckux u| KoHTposnabHas 2-10
BBIHYJIEHHOTO OpraHMYECKHUX BELIECTB B TBEPJOM U JKUJIKOM pabora 3
KOMOWHAIIMOHHOTO COCTOSTHUSIX U U3MEHEHHE UX (PU3NYECKUX CBOHCTB
paccestHUs IIPU Pa3JIMYHbIX BHEIIHUX BO3IEHCTBUSAX
VYK-2 c1ocoOHOCTBIO TPOEKTUPOBATH U
OCYUIECTBIISITh KOMILJIEKCHBIE UCCIIEJOBAHUS, B TOM
OnTnueckas 4HClIe MEXAUCHUIUIMHAPHBIE, HA OCHOBE KontposnbpHas 5.7
CHEKTPOCKOIHS L[EJIOCTHOTO CUCTEMHOTO HAyYHOT'O MUPOBO33peHMsi|  pabora 2
C MCIIOJIb30BAHNEM 3HAHUN B 00JIaCTH UCTOPUH U
¢unocopun HayKu
Bee pasens! VK-2 cnocoOHOCTBIO TPOEKTUPOBATH U Pedpepar 14-15

OCYHICCTBJIATh KOMIIJICKCHBIC NCCJICOOBAHUS, B TOM




YUCJIC MCXKIUCHUIIIIMHAPHBIC, HA OCHOBC
IEJIOCTHOTO CUCTEMHOTO HAyYHOTO MHPOBO33PEHHSI
C MCIIOJIb30BAHMEM 3HAHUN B 00JIaCTH UCTOPUU U
bunocoduu Hayku

Bce paznenbl

[IK-2.1 ymMeHHreM NpOBOIUTH TEOPETUUECKOE U
JKCIIEPUMEHTAIILHOE UCCIIEA0BAHNUE IIPUPOJIBI
KPUCTAJNINYECKUX U aMOP(HBIX, HEOPraHUYECKUX U
OpraHUYEeCKHUX BEILECTB B TBEPAOM U KUIAKOM
COCTOSTHUSIX U U3MEHEHHE UX (PU3NYECKUX CBONCTB
IIPU PA3JIMYHBIX BHEIIHUX BO3IEHCTBUIX

DK3aMeH

1-9

Bce paznenst

VYK-2 c1iocoOHOCTBIO IPOEKTUPOBATH U
OCYIIECTBIISTh KOMIUIEKCHBIE HCCIIEJOBAHUS, B TOM
qHcIie MEeXIUCIUITIMHAPHBIE, HA OCHOBE
[IEJIOCTHOTO CUCTEMHOTO HAyYHOTO MHPOBO33PEHUS
C MCIIOJIb30BAHNEM 3HAHUN B 00JaCTH UCTOPUH U
¢unocopun HayKu

DK3aMeH

1-9

7.2. BI/II[LI KOHTPOJIsI, IPOUEAYPHI MPOBEACHUN, KDUTCPHUHU ONCHUBAHUA

Bun xkonTpOss

[Tpouenypsl MpoOBEAECHHS U OLIEHUBAHUS

Kpurepuu onieHuBaHus

KonTponbHas
pabora 1

KaxoMmy cTyneHTy BelaeTcs OUJIeT, B KOTOPOM 5
BOIIPOCOB. B Teuenne 30 MUHYT CTYIEHTBI

IMUCBMCHHO OTBCYAIOT HAa BOIIPOCHI.

OtnnuHo: JlaHHas OLIEHKAa CTaBUTCS
[IpYU IIpaBUIBHOM OTBETE HA BCE
BOIIPOCHI

Xopomo: JlaHHas OlleHKa CTaBUTCS
[P MPaBUIBHOM OTBETE Ha 4 BoIpoca
'YIoBIeTBOPUTENBHO: JlaHHAs OLleHKa
CTaBUTCS MPU NMPABUIILHOM OTBETE HA
3 Bompoca

HeynosnerBopurenbHo: JlanHast
OILICHKA CTaBUTCA IPHU IMPaBUIBbHOM
OTBETE Ha MEHEE 3 BOIIpOCca

KonTponpnas
pabora 2

CryneHTaM BbIAETCS OUIIET, B KOTOPOM 5
BONpocoB. B Teuenne 30 MUHYT CTYAEHTHI

IMUCBMCHHO OTBCYAIOT HAa BOIIPOCHI.

Ornnyno: [TpaBuiibHBIE OTBETHI HA 5
BOIIPOCOB

Xopouio: [IpaBunbHbIE OTBETHI Ha 4
BOIIpOCA

YrnosiersopurenbHO: [IpaBuiibHbIE
OTBETHI Ha 3 BoTpoca
HeynosnersopurensHo: [IpaBunbHbIe
oTBeTHI Ha | 1 2 Bompoca

KonTponbHas

CTyI[eHTaM BBIJAIOTCA 6I/IJ'IeTBI, COCTOSAIIHNE U3 5
BOIIPOCOB, HA KOTOPLIC OHU OTBCYAIOT MMCbMCHHO

Omnununo: [IpaBunbHBIE OTBETHI HA 5
BOIIPOCOB

Xopoio: [IpaBunsHbIe OTBETH Ha 4
BOIIpOCa

pabora 3 YnosneTBoputenbHO: [IpaBusbHbIe
B TEUCHUH 25 MUHYT.
OTBETHI Ha 3 BoOIpoca
HeynosnersoputensHo: [IpaBuiibHbIe
OoTBETHI Ha 1 1 2 Bompoca
3auteHo: [IpaBunbHbIC OTBETHI HA 3 U
CryneHTaM BBIAAIOTCS OMIJIETHI, COCTOAIIUE U3 5
OoJiee BOIIPOCOB
KonnokBuyM | BONpPOCOB, HA KOTOPHIE OHU TOTOBSIT OTBETHI B
He 3aureHo: meHee 3 mpaBHIIBHO
TEUCHHUE 25 MUHYT.
OTBEUEHHBIX BOIPOCA
Crynent numiet pedepat, oobeMom He MeHee 30 (OTMyHO: JaHHAs OlleHKa CTaBUTCS
Pedpepar ctpanull. Tema pedepara BeIOMpaeTcs B Hayaie |eCiIM CTYAECHT MpoaHaIU3UpOBal

cemectpa. Pedepar nomkeH comepkars CIUCOK
CCBUIOK Ha OPUTMHAJIbHbBIE UCTOYHUKH, 60

6omnee 60 OpUTrHHAIBHBIX CTaTeH

Xopomo: gJaHHas OLIEHKA CTABUTCS




IPOLIEHTOB KOTOPBIX JOJKHBI ObITh He cTapiue 10 [ecnu cTyaeHT npoananusnposai ot 40
JIeT 110 50 OpUTrHHAIBHBIX CTaTeH
YIIOBJIETBOPUTEIBHO: JaHHAS OLICHKA
CTaBUTCS €CJIH CTYACHT
npoananusuposan ot 30 1o 39
OpUTHHAIBHBIX CTaTeH
HeynoBnerBoputenpHO: JaHHAsS
OLIEHKA CTaBUTCS €CJIU CTYACHT
poaHanu3upoBai oT MeHee 30
OpPUTHHAIBHBIX CTaTel

DK3aMeH

Otanyno: JlaHHas OIleHKA CTaBUTCS
[P MPaBUIBHOM OTBETE HA BCE
BOITPOCHI.

Xopoio: JlaHHast OlleHKa CTaBUTCS
[pY TIPABUIIHHOM OTBETE Ha BCE
BOIIPOCHI, C HE3HAYUTEIbHBIMU
OIIMOKAMH.

'YnoeneTBopuTenbHO: JlaHHas OlleHKa
CTaBHUTCS TIPHU OJTHOM TTPABUILHOM U
OJTHOM HETPAaBWJIBHOM OTBETE HA
BOITPOCHI.

HeynosnerBoputenbHo: JlanHast
OIICHKA CTABHUTCS TP HETPABHIIBHOM
OTBETE Ha BCE BOMPOCHI.

CryneHT nojydaet OWIIeT, copepKaniui 2
Bompoca. Bpems Ha moaroroBky oreToB - 60
MHHYT.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bup xonTpons

TunoBwie KOHTPOJIbHBIC 3aJIlaHUs

KontponsHas
pabora 1

1. OCHOBHBIE XapaKTEPUCTUKH IEKTPOMArHUTHOTO M3lTy4eHUs. CIIEKTpaJIbHbBIE U
[[BETOBAs 00JaCTH, UX MCIIOJIb30BAHUE MIPH UCCIIEIOBAHIH CTPOSHHS aTOMOB M MOJIEKYI.
2. lupuna nuHUM criektpa. [Ipuuunel ymmpenus. OqHOpogHOE U HEOAHOPOAHOE
VIIUPEHHE.

3. KBanTOBBIE cOCTOsIHUSA aToMa. CHCTeMa KBAaHTOBBIX YUCEN 3JIEKTPOHA B aTOME, X
BO3MOXHbIE 3HaueHus. [Ipunnun [aynu.

4. MHOTO2JIEKTPOHHBIC aTOMHBIE CUCTEMBI. DIIEKTPOHHAS KOH(MUTYpaITHS.
CaMocomniacoBaHHOE 110JI€, KBAHTOBbIE UnCIa. TepM, MyJabTUIIIETHOCTH TepMa. [IpaBuina
oT0opa /715 SIEKTPOHHBIX IEPEXO/IOB B aTOME.

5. UccnenoBanue criekTpoB norionienus. 3akoH bepa. Koadduuuent nornomenus.
@daKTOophkl, OrpaHUYMBAIOIINE PUMEHEHHE 3akoHa bepa. MeTonuka nocTpoeHus
SHEPTreTUYECKON AUarpaMMbl aTOMHBIX YPOBHEH MPUMECHBIX aTOMOB HO
SKCIIEPUMEHTAJIBHBIM CIIEKTPaM IOITIOIIEHUS U JTIOMUHECIICHIUH.

6. CrieKTpbl JIOMHUHECLEHIIMH. 3aKOH CIIEKTPAIbHOTO PeoOpa3oBaHus U3ITyUeHHS.
CriocoObl MOHOXpOMAaTH3aMU U3TydeHusi. DOTOANEKTPOKATOPUMETP, ONITHUECKAs CXeMa,
[PUHLIUI JICHCTBHS.

7. OpHony4eBble CIEKTPO(OTOMETPHI 711 PETUCTPALMU CIIEKTPOB MOTIOMIEHUS 1
JTIOMMHECLIEHIIMU. J[ByxiTyueBoii ciekTpodoTomeTp. VX Ha3HaueHUe, ONTHYECKHE CXEMBI,
[PUHIINI JICHCTBHUS.

8. JIByxBoiHOBO# criekTpodoTomerp. CriekTpodoTomMeTp ¢ ABOHHON
MOHOXpoMaTru3anueil. IX Ha3HaueHue, ONTUYECKUE CXEMBbI, IPUHIIMI IEHCTBHUS.

9. Uctounuku uznydenus Buaumoro u YO nuanazoHoB. BuJibl HCTOYHUKOB, UX
KOHCTPYKIIUS, UX Ha3HAYEHUE.

KontponpHas
pabora 2

1. EcrecTBeHHas MMpHUHA CIEKTPAIbHBIX JTUHUI
2. crieKTphl KpucTaioB. CIEKTPBI OTpa)keHUs
3. [IpousBopsiast GyHKITUST OMTHYECKOTO Mepexo/ia

4. CeKTpbl 5KCUTOHOB




5. Ilongpu3anuoHHas CLIEKTPOCKOIHS
6. CrIeKTpbl MArHUTHOTO PE30HAHCa
7. Monens Jluke B TEOPUU CBEPXU3IYUYECHUS

1.Yem conpoBoxaaercs nomomenue BeniectsoM UK n3myuenns?
2. Uem oOycnioBieHs! nposiBiieHust konebannii B K-criekrpax?
3.Kakue xonebanus aktuHbl B MK-cnextpax?

4.Kakue xonebanus aktuBHbl B BKP-cniexkrpax?

KonTponpHas .
pabora 3 5.CpaBHUTE 3HEPTUU U BOJIHOBBIE YHCIA BaJICHTHBIX M ne(pOopMalMOHHBIX KOJIEOaHUH.
6. Kimaccudukanust negopmMarinoHHBIX KoJIeOaHUH.
7.Yucno xonedaTeNbHbIX cTeNeHel CBOOOAbI Yy HETMHEHHON U TMHEWHOW MOJIEKYI,
cocToAmux u3 N aTOMOB.
8.Kaxue pactBopurenu ucnomns3ytorcs B UK-cnekrpockonun?
1. ITpuMmeHeHne na3epoB B CIEKTPOCKOIINH.
2. MeTozbl IepecTpOMKHN YaCTOThI FEHEpaLUH.
3. JIuneitnas abcopOLMOHHAs J1a3epHast CIEKTPOCKOIUS, OTPaHUYEHHAs JIOTIIEPOBCKUM
YIIMPEHUEM.
4. BHyTpHpe30HaTOpPHBIE METO/IBI PETUCTPALIMU CIIEKTPOB MOIVIOLIEHUS.
5. Cnektpockornusi BO30yKIeHUsI.
6. OnToakycTHY€eCKasi CIIEKTPOCKOIIHS.
7. OnToraibBaHUYEeCKasl CEKTPOCKOIUSI.
8. MoHn3anMoHHas CIEKTPOCKOIMS.
Komnoksuym N N
9. JIazepHbIil MATHUTHBIN PE30OHAHC.
10. IlITapkoBCcKast CHEKTPOCKOMHSL.
11. MeTtonpl ABOMHOTO pe30HAHCA.
12. MHoro¢oToHHas CrieKTpOCKonus. BeposaTHOCTH ABYX(OTOHHBIX MEPEXOOB.
13. DkcnepyMeHTanbHas peanu3alns MeToAa MHOTO(OTOHHOM CIIEKTPOCKOIHH.
14. Cnexrpockonus HachleHns. OCHOBHbBIE IPUHIUIIBI U SKCIIEPUMEHTAIIbHAS
peanu3anus.
15. Ucnonb30BaHNe CIEKTPOCKOITUM HACBILICHUS ISl CTA0MIN3aI[MK YacTOThI Ja3epoB.
16. CieKTpOCKOIHUSI CBSI3aHHBIX MEPEXOI0B.
1. 2D xoppensiiuoHHasi CHEKTPOCKOTHS
2. OnTuueckas abcopOIIMOHHAs CIEKTPOCKOIHS TOHKUX MOIYIPOBOJHUKOBBIX MJIEHOK
Pedpepar 3. Teparep1oBsl CIEKTPOCKOINHUS KOMOMHAIIMOHHOTO PACCESIHUS
4. AOGcapOIIMOHHAs CTIEKTPOCKOMUS C BPEMEHHBIM pa3pellieHneM
5. @nyopecueHTHast CIIEKTPOCKOIIHS ¢ BPEMEHHBIM pa3pelIeHueM
6. CnekTpaabHble METOABI aHAJIN3A TPAHCMYTALUA XUMUYECKUX AIE€MEHTOB
Bomnpoc 1. OcHoBel ciekTpockonuu. CEKTp U €ro XapakTepucTuku. [Iporecchl
B3aMMOJICHCTBUS U3TYUYEHHUS C BEIIeCTBOM. MeTO/bl CIIEKTPOCKOIHNU: a0COpOIIMOHHAS,
SMUCCHOHHAs, CIEKTPOCKONUS paccesHus. Jlnana3oHpl 371€KTPOMAarHUTHOTO U31yYEHHUS.
Knaccudukaius crieKTpoCKONMUYecKUX METOIOB (aTOMHAs, MOJICKYJISIpHAs, SaepHas
criekTpockonus). 3akoH byrepa-Jlambepra-bepa. enomeHonorndeckoe onMcanmue
MCITyCKaHMsI U MOMIOIIEHNUS n3ayueHusl. CHOHTaHHOE U BBIHYXJCHHOE U3JIyUYEHHE.
Koaddunments! DifHImTelHa 1 X Gu3ndecKuid cMbIcit. CTeneHu CBOOOIbI IBHKCHUS
MOJIEKYII. DJIEKTPHUYECKOE AUTOIbHOE H3nydeHue. CUMMETpus U IpaBuiia oToopa.
Bomnpoc 2. Texnuka peructpanuu cekTpoB. [[puHInUNanbHbIe CXeMbl CIEKTPOMETPOB.
SK3aMeH @Dypbe-CIIEKTPOCKOIIHUS.

Bomnpoc 3. MukpoBosiHOBas criekTpockonus. Kiaccuueckoe onvcanue B3auMoI€MCTBUS
BpaIaTeIbHOTO JBUKEHUS MOJIEKYIT C AJIEKTPOMAarHUTHBIM U3y4YeHUEeM. AKTUBHOCTh
MOJIEKYJl B MUKPOBOJIHOBOM 00acT. KBaHTOBO-MeXaHWYECKOE OMMCaHNe BPAIlCHHS
MOJIEKYJl. BpalaTenbHble ClIEeKTphl JBYXaTOMHBIX U MHOTOQTOMHBIX MOJIEKYI.
HNutencuBHoCTH JInHKA. [IpaBuia orObopa. DKCrepuMeHTaIbHOE OMPEETICHIE MOMEHTOB
WHEPILUU MOJIEKYN U JUTUH XUMHUUYECKUX CBSI3CH.

Bomnpoc 4. UadpakpacHas cnekrpockonusi. KBaHTOBBIN rapMOHUYECKUNA OCIUAIUISTOP.
KBanToBanue kojebaTenbHON Heprun. BomHoBble GpyHKIMM KoneOaTeIbHBIX COCTOSHUM.
Y4er aHrapMOHMYHOCTH KosieOanuil. [ToreHnnanbHas QyHKIMS 11 aHTAPMOHUYECKOTO

ociuusiTopa. [pasuiia or6opa a1t rapMOHUYECKOTO M AHTAPMOHUYIECKOTO




ocHWLIATOPOB. OnpeeseHre Y HEPruy JUCCOLUALIMY IByXaTOMHBIX MOJIEKYII 10
KoJiebaTebHBIM CIeKTpaM. Yucio koaedaTenbHbIX cTeneHeil cBo0oabl. BaneHTHbIle u
nedopmarmonnsie Konebanus. KonebarenbHo-BpamarenabHble nepexossl. [IpuHmmmn
bopua-OnnenreiiMepa. PQRkoHTypBhI nostioc Kiaccuueckoe onvcanne B3auMOICHCTBUS
KOJICOAHMIA MOJIEKYI C AJIEKTPOMArHUTHBIM U3TydeHUEM. AKTHBHOCTh KOJIEOaHUM
mosekyn B UK-criekTpax mormormenus. Hopmanehbie konebanus. @yHKITMOHAIBHBIC
rpynnsl. ['paganys auauid no nHTeHcuBHOCTH. OcobenHocTH MK-cniekTpoB
KoHAeHCUpoBaHHBIX cpell. Texauka MK-cnekrpockormnn MHUB O (MHOTOKpaTHO
HapyLIEHHOT'O IIOJIHOT'O BHYTPEHHETO OTPAXKECHMS).

Bompoc 5. Cnekrpockonusi KOMOMHAIIMOHHOTO paccestHus. KBaHTOBas 1 Kilaccuueckas
TEOPUU KOMOMHALIMOHHOTO paccesHus. [lonspusyeMocTs MOIEKyIl. DITUIICOUT
MOJISIPU3YEMOCTH. AKTUBHOCTD KOJIEOAHUN B CLIEKTpaxX KOMOMHAIIMOHHOTO PACCEsIHMUSL.
[Tpuamn uckimoueHus. CTeneHb ACMONIPU3alliH JIMHUN B CIIEKTPaX KOMOMHAIIMOHHOTO
paccesinusi. OnpeaeneHue CTpykTypbl MoJiekyn no fanHbiM MK- u KP- ciektpockonuu.
Bompoc 6. CnekTpockonust JNEKTPOHHBIX IEPEXOA0B B aTOMaxX U MOJIEKyax.
JJeKTPOHHBIE BOIHOBBIE (DYHKIMH. ATOMHBIE KBaHTOBBIE ynciia. DopMa aTOMHBIX
opbutaneii. MarautHbIif MOMeHT aroMa. CriekTp aroma Bozopona. I[Ipasuia orGopa.
ToHKkas CTpyKTypa JIUHUI. MHOTO31EKTpOHHBIE aTOMBI. [ [pUHITUTIBI 3aMTOTHEHUS
DIIEKTPOHHBIX 000109eK. MOMEHTBI MHOTOXJIEKTPOHHBIX aTOMOB: CyMMHPOBAHHE
OpOUTANIBHBIX U CTMHOBBIX MOMEHTOB, IOJIHBII MOMEHT KOJIMYECTBA IBUKEHUSI.
O0603HauEHHS TEPMOB.

Bonpoc 7. CieKTpocKkomnus 3IEKTPOHHBIX TIEPEXO/IOB B aTOMax 1 MoJjieKyinax. KBaHToBo-
MEXaHUYECKOE ONMCaHNe 00pa30BaHUsl XUMUYECKUX CBsI3ed. MeToa MOIEKYISIPHBIX
opOuTaneii. CBs3bIBaIONINE U Pa3pBIXJIAioNnne opouTamu. ®@opma MOJIEKYISIPHBIX
opOutaneii. CriekTpaibHbIE 00JACTH M COOTBETCTBYIOIINE UM THITHI JIEKTPOHHBIX
Mepexo1oB. DJIEKTPOHHO-KoIe0aTenbHbIe crieKTphl. [Ipuanun dpanka-Kongona.
Jlrcconmansi MOJIEKYJIbI P SJIEKTPOHHOM Bo30yxieHuH. [lepensnydenue sHepruu
BO30YyKIeHHOM MoJekynoit. diyopectenius u pochopecieHms.

Bompoc 8. CiekTpockonusi BOJIOKOHHBIX CBETOBOAOB. M3MepeHue crieKTpoB MoTeph B
BOJIOKOHHBIX CBETOBO/IaX. VICTOUHMKY U IPUEMHUKHU U3TyuyeHus. 3MepeHue AIuHb
BOJIHBI OTCEUKHU. CIEKTPbI aKTUBHBIX BOJIOKOHHBIX CBETOBOJIOB.

Bompoc 9. Pedpakromerpus ontudecknx MatepuanoB. M3mepeHune moka3ares
[PEJIOMJICHUS 10 YTy npeiomiieHus. 3Mepenue nokasarelis mpeaoMIIeHUs METOIOM
[1BO (momHOTO BHYTPEHHETO OTpakeHus ). IHTephepeHITMOHHBIA METOI N3MEPECHHSI
MoKa3aTelis MpeIoMIIeHUsI. MeTo bl U3MepeHHsI MPOQUIIS TOKa3aTelIs MPETOMIICHUS B
ONTUYECKUX BOJOKHAX.

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecriedeHUe TUCHUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAA TUMepamypa:

1.  MonekynsipHas CIIEKTPOCKOMUS : OCHOBBI TEOPUU U MpakThkKa [ TekcT]
yue0. mocobue 115t By30B 1o HarnpasieHuto 020400 "buonorus" u cMex.
cnennabHOCTAM @. @. JIutBuH u 1p.; nox pea. @. @. Jluteuna. - M.: UHOPA-M,
2014. - 261, [2] c. un.

2. IImunar, B. Ontudeckast COEKTPOCKOIHUS 111 XUMHUKOB U OMOJIOTOB
[Tekcr] B. llImunar ; nep. ¢ anmn. H. I1. MBanoBckoli ; mox pexa. C. B. CaBuiiosa. -
M.: Texnocdepa, 2007. - 363, [3] c. ui.

3.  Buxos, JI. B. ®u3nueckue METObI HCCICIOBAHUS B XUMHUH:
CTpyKTypHBIE METO/IBI M ONITUYECKAs! cieKTpockomus [ TekcT] Yueb. mist Xum. crietl.
By30B JI. B. Bunkos, 0. A. IlenTun. - M.: Boiciias mikoina, 1987. - 366 c. u.



4.  bekkep, IO. Cnexrpockonus [Tekcr] FO. bekkep ; nep. ¢ Hem. JI. H.
Kazanneroii ; mox pen. A. A. IlyneimeBa, M. B. TlonsakoBoii. - M.: Texnocdepa,
2009. - 527 c. nin., Tadm.

0) OononrHUMeENbHASL IUMepPamypa:

1. bBankep, @. P. CuMmmeTpusi MOJIEKYJ U MOJIEKYJISIpHASL CIIEKTPOCKOMUS
Ilep. ¢ anr. nox pen. M. P. Annesa. - M.: Mup, 1981. - 451 c. un.

2. boiiko, B. A. PeHTreHOBCKas CIEKTPOCKOINS MHOTO3aPsATHBIX HOHOB .
- M.: DHeproaromusaar, 1988. - 189,2 c. un.

3. bpayn, [. Cnekrpockonus oprannyeckux Beniects Ilep. c. anm. A. A.
Kupromkuna. - M.: Mup, 1992. - 300 c. un.

4. amumuuk, @. . Cnekrpockonus NoBepxHOCTH. - M.: 3Hanue, 1982. -
64 c. un.

5. Kusens, B. A. [Ipaktuyeckasi MoJeKysipHasi CIEKTpOCKonus Yueo.
rmocooue. - M.: U3narensctBo MOTH, 1998. - 254 c. ui.

6. Jleroxos, B. C. JlazepHas poToroHu3amonHasi CIEKTPOCKOMUs. - M.:
Hayxa, 1987. - 318 c. um.

7. Jluep, D. DNEeKTpPOHHAS CIEKTPOCKOIHS HEOPTaHUUECKUX
coenunenuii: B 2 4. Y. 1 Ilep. c anm. FO. B. Pakutuna; [log pen. A. 1O. IluBunge. -
M.: Mup, 1987. - 491 c. ni.

8.  DnexkrponHas cnekrpockonus [ Texcr] nep. ¢ anmi. K. 3urban u nip.;
nox pea. M. b. boposckoro. - M.: Mup, 1971. - 493 c. ni.

8) omeyecmeenHbvle U 3apybedcHble HCYPHALL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. OnTuka ¥ CIEKTPOCKOIUS

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Cnekrpockonus

U3 HUX: yuebHO-Memooudeckoe obecnedenue camocmoamenbHou pabomul cnyoenma:
1.  Coekrpockonus

JJIeKTPOHHAsI Y4e0HO-MeTOANYeCKAs JOKYMEHTAllUsl
Her

9. UndopManinoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble MPU OCYIIeCTBIEHUN
o0pa3oBaTe/ILHOIO NpoLecca

IlepeueHp MCNIONIB3YEMOTO IPOrPAMMHOIO 00OECTICUEHHUS:

[

Microsoft-Office(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)
3. -Maple 13(6eccpouno)

[lepedenp UCTIONB3yEMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

p—

-Thr Cambridge Cristallographic Data Centre(6eccpo4no)
2. -baza nanaeix BUHUTU PAH(6eccpouno)



10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

OcHoBHOE 000pyJOBaHKE, CTEH]Ibl, MAKEThI, KOMIIbIOTEPHAs TEXHHKA,

Bn Ne
n IPeayCTaHOBJICHHOE IPOrpaMMHOE 0OecIieueHre, CTIONb3yeMOe /ISl pa3IMYHbIX BUOB
3aHATHN | aya. .
3aHATHN
607
Jlexuuu Komnbrorep, mpoekTop
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