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1. Beéeoenue

Kannupnatckuit  sx3ameH  1nmo jaucuuiuinHe «OnTuka» — sBiseTcss  (PopMoit
MIPOMEXKYTOYHOW aTTECTAllMM acIUpaHTOB, oOydarommxcs no HampasieHuto 03.06.01
du3nka U acTpOHOMUSI, HaNpaBIeHHOCTh oaroToBku Onruka (01.04.05).

B xozme 3k3aMeHa OLEHMBAETCs CTENEHb OBJIAJACHMS acCHUpPaHTAMU CIEAYIOLIUX
KOMIETEHIIUN

1.1 YHuBepcajibHble KOMIIETEHIMH:
> CIIOCOOHOCTH MTPOEKTUPOBATH U OCYIIECTBIIATH KOMIUJIEKCHBIE UCCIIEA0BAHMS,
B TOM 4YMCJI€ MEXIAUCIUIUIMHAPHBIE, HA OCHOBE IIEJIOCTHOTO CUCTEMHOI'O HAay4YHOI'O
MHUPOBO33PEHMSI C UCTIONB30BAaHUEM 3HAHUI B 0071aCTH UCTOPUH U PUIIOCOPUU HAYKH;
> TOTOBHOCTh Y4YacCTBOBaTh B pabOTe€ pPOCCUUCKMX U MEXKIYHApOIHBIX
UCCIIEIOBAaTENbCKUX  KOJUIEKTMBOB 0  PEUIEHHI0 HAyYHbIX M HAy4yHO-
o0pa3oBaTesIbHBIX 33/1a4.
1.2 OomenpodeccnoHaJIbHble KOMIIETEHIINH:
> CIIOCOOHOCTh CaMOCTOSITENIbHO OCYIIECTBIISITH HAYYHO-MCCIIEI0BATEIBCKYIO
JeSITEIbBHOCTh B COOTBETCTBYIOIIEH MpodeCcCHOHAIBHOM 00JaCTH C UCIIOJIB30BAHUEM
COBPEMEHHBIX METOJIOB HCCIIEIOBAaHUS U HMH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;
> FOTOBHOCTh K  IIPENOJABATENbCKOM  JEATEIbHOCTH IO  OCHOBHBIM
00pa3oBaTeIbHBIM IPOTPaMMaM BBICIIETO 00Opa30BaHUS.
1.3 IIpodeccnonanbHble KOMIETEHIIMH:
> CIIOCOOHOCTh IPOBOAUTH CAMOCTOSTENIbHBIE NCCIIEA0BAHNS IPUPOABI CBETA U
ABJICHUU MPU €ro pachpoCTPaHEHWU M B3aUMOJIEMCTBUU C BELIECTBOM, BIAJETh
COBPEMEHHBIMU METOJaMH ONTHYECKOW CIMEKTPOCKONHH, a TaKXke pa3pabaTbiBaTh
HOBBIE€ OINTHYECKHUE METOJbI MCCIIeI0OBaHUs (PYyHIaMEHTAIbHBIX CBOMCTB MaTEpHH,
HOBBIE KOMMEPYECKHE/TIPOMBIIIJIEHHbIE ONTUYECKHE TEXHOJOTMM M  METOMAbI
JUArHOCTUKH MIPUPOTHBIX MO0 TEXHOTCHHBIX 00beKTOB M MporeccoB (ITK-1);
> CIOCOOHOCTh IUIAHMPOBATh M OPraHU30BaTh (PU3UUYECKUE HCCIEIOBAHMS,
MPUMEHATh Ha MPAKTUKE MOJIyYEeHHbIE 3HAHUS U HABBIKU JUIsl HAIMCAHUSI HAYYHBIX
cTarei, CoCTaBlIeHUS H 0(OPMIICHHUS HAyYHO-TeXHUYeCKo# nokymenrtaruu (I1K-2);
> CIIOCOOHOCTBIO TMPUHHUMATh YyYacTHE B pPa3pabOTKE HOBBIX METOAOB MU
METOJMYECKUX MOJIX0I0B B HAYYHBIX UcCleoBaHusX B o0act ontuku (ITK-3).

Hacrosimas nporpamma paspaboTaHa Ha OCHOBE IPOrpaMMBbl, YTBEPKICHHOMN
MunuctepctBoM o6pazoBanus 1 Hayku Poccuiickoit denepaunn (Ilpukaz MunoOpHayku
P® ot 08.10.2007 Ne 274 «O06 yTBEpKACHUN IPOTPAMM KaHIUAATCKIX 3K3aMEHOBY).

Hacrosimas ~ mporpamMMa  ocHOBaHa  Ha  CIEAYIOUIMX  JIUCLUIUIMHAX:
3JIEKTPOMAarHUTHOM TEOpUU CBETa, T'€OMETPUYECKON OINTHKE, (U3UYECKOH OITHKE,
B3aMMOJECHCTBUM CBETa C BEUIECTBOM, ONTHKE JIA3€pOB, IPUKIATHOW OINTHKE,
CIEKTPOCKOIIHH, CTATUCTUYECKOW ¥ KBAHTOBOU OITHKE.

KannunaTckuii 5K3aMeH O ONTHKE MPOBOJUTCS B YCTHOW (popme Mo BoIpocam
nporpamMmbl, Ha JK3aMeHe Ipejuiaraercs Tpu Bompoca (6e3 6miieros). Ilocie ycTHOro
OTBETa MOTYT 3aJaHbl JIONIOJHUTEIIBHBIE U YTOYHSIOIIME BOIPOCHI, HE BBIXOAAIIME 32
IIpeesbl IPOrpaMMbl KaHIUJATCKOTO IK3aMEHa.
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2. Ilpozpamma Kanouoamckozo IK3amena

2.1. DJIeKTPOMarHuTHasi TEOPUA CBETA

VYpaBuenuss Makcseia. Bekrop YwmoBa-IlowHTHHTa. BOnHOBOE ypaBHEHHE.
[Tnockue u cepuueckue BonHbl. [lapabonnueckoe nmpubamkenue. Moasl cBOOOTHOTO
npoctpancTBa. ®a3oBast ¥ rpynmnoBasi CKOPOCTH CBETA.

[Tonspuzanust cBera. Bektop Jxonca. Ilapamerper Ctokca. Cdepa Ilyankape.
Pacuernbie Mmeroas! [Ixxonca u Mrosutepa. THIIBI TOJIAPU3ALUOHHBIX YCTPOUCTB.

OTtpakeHue W TNPEIOMIIEHME CBETa Ha TpaHULE pas3jiesia H30TPOIHBIX Cpem.
®opmynsl Openens. [lonHoe BHyTpeHHEe oTpakeHne. KoMIiekcHas qUiJIeKTprUdecKas
npoHuraeMoctb. OTpakeHMe CBeTa OT TIOBEPXHOCTH TPOBOJAHUKA. [yOuHa
MPOHUKHOBEHUS.

PacnpocTpanenue cBera B aHM3OTPOIHBIX U THPOTPOIHBIX cpenax. BomaHoBbIe
MOBEPXHOCTH B KpucTawiax. Jlyun u BoJHOBBIE HOpManu. Omuncousn DpeHens.
Ontuyeckre  CBOMCTBA  OJHOOCHBIX M JIBYOCHBIX  KpPUCTAJIOB.  J[BoitHOE
nydenpenomienne. Konundeckas pedpakuus. DnexrpoonTtudeckue 3ddexter Keppa u
[Tokkenbca. OnTudeckas akTMBHOCTh. D dext Dapanes.

Ontuka aswxymmxcs cped. Omnbitel @u3zo u Maiikenbcona. [IpeoOpa3oBanus
Jlopenmna. [Ipononpablii 1 onepeunsiit 3¢ dextsl Jomnmiepa.

2.2. 'eomeTpuyeckasi ONTHKA

AcCUMIITOTMYECKOE pelIeHHEe BOJHOBOTO YypaBHeHus. ['eoMerpo-onTuueckoe
npubamkeHue. YpaBHeHue sHkoHana. O0nacTb NPUMEHEHUS JIy4eBOTO MPHUOIUKEHUS.
[Tpuanun depma. I'OMOLIEHTPUYECKHUE TTYUYKH.

[Tonsatne  ontmueckoro  u3oOpaxenus.  IlapakcuanbHoe — mpUOIMKEHHUE.
[Ipenomnenne Ha cdepuueckoit mnoepxHocTu. Cdepuyeckne 3epkajia W JIHH3BL
OO0pa3oBaHMe KayCTHUK B ONITHYECKUX cHcTeMax. [ 'eomeTrprueckue adbeppaiuil TpETbero u
0oJiee BBICOKUX MOPSAKOB. XpoMaTuieckasi abeppaiiusi. THUITBI ONTHYECKUX MPUOOPOB.

2.3. Uutepdepennus u 1upaxkuus CBeTOBbIX BOJIH

WuTepdepeHnnss 4YaCTHYHO-KOTEPEHTHOTO W3My4deHHs. KoMIUIeKCHas CTeneHb
korepeHTHOCTH. Teopema Ban-Llutrepra - LiepHuxe.

JIByxnyueBas ¥ MHoromydeBas wuHTepdepeHius. CraBuroBas ©  CHEKI-
uHTeppepomeTpusi. MHOroCa0WHbIE MOKPHITHS.

Hudpaxuus. Hudpaxkinuonnsie unterpansl Kupxroda - [olirenca. Judpakuus
Openens u Opaynrodepa. dpdexr Tanp60. Brusaue audpaximm Ha pazpeniaroniyro
CUJIy cucteM, oOpasyromux uzoopaxenue. Judpaxkunonnas pemerka. [lapadbomudeckas
Teopus nudpakiun; rayccoB mydok. ABCD —meTo; KoMIuIeKCHBIN mapaMeTp KpUBH3HEI.
OcobennocTr audpaknuy HEKOTEPEHTHOTO u3MydeHHs. OCHOBBI BEKTOPHOW TEOpPUHU
TG paKIuy.

OOpartubie 3amaun  Teopu audpakiuu. CHHTE3 ONTUYECKUX DIIEMEHTOB.
Kunodopmuas onruka.
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2.4. Teopusi u31y4eHHUs U B3aUMO/IefiCTBHSI CBETOBbIX BOJIH C BellIeCTBOM

Kitaccuueckasi Teopusi B3aMMOJEWCTBUSL M3JIyYEHUsl C BELIECTBOM. Pe3oHaHCHOE
npubmpkenne. Jucnepcuonnsie cootHomenuss Kpamepca - Kponwra. Ontuueckue
wytauuu. Ontudyeckuit 3¢dekr Illrapka. DoTOHHOE 3X0 U CaAMOMHAYLUUPOBAHHAS
npo3payHocTb. ConuToHbl. PenakcalmoHHbBIE MPOLIECCHl. YPAaBHEHHE [UIsI MATPHULIBI
miotTHocTd. (CaMocoryiacoBaHHbIE YpaBHEHUsS JUIsl MOJS, MOJSPU3AaLMM U Pa3HOCTH
3acesieHHOCTeH. Dh(EKT HACHIICHUS.

3akoHsbl TeroBoro u3nydenus. opmyna I[lnanka. ®otosdpdexr.

KBantoBanne momst. OmepaTopsl pOXIEHUS W YHHUYTOXKEHUS (DOTOHOB.
["amunpTOHMAH KBAaHTOBAHHOIO MOJsA. KoMMyTaliMoOHHBIE COOTHOIIEHUS JJIs OTIEPAaTOPOB
TIOJISL.

OpHodoToHHBIE W MHOTO(QOTOHHBIE MpOIECChl. BepOSTHOCTH CHOHTAHHBIX U
BBIHYKJACHHBIX mepexoaoB. Koaddurmentsr DitHmreitHa. KBagpynonapHbie U MarHuTo-
aunonbHble nepexozasl. Koonepatusubie s¢¢extsl. CBepxuznyyenue. KorepentHoe u
KOMOUMHAIIMOHHOE PaCCesSHHUS.

Henunelinple BOCIpUMMYMBOCTH. PacripocTpaHeHue BOJH B HEJIMHEMHOM Cpene.
Merox MENIEHHO MEHSIOMMXCS AaMIUIATY. YCIIOBHE CUHXpOHU3Ma. ['‘eHepanms
ONTHUYECKUX  TrapMOHMK. TpexBonHOBoe  B3aumopneiictue. I[lapamerpuueckoe
npeobpazoBanue yacToTbl. CamookycupoBka ceera. BeiHyKIeHHOe 1 KOMOMHALIMOHHOE
paccesanue. BeiHy)IeHHOe paccessHue Manaenpiurama-bpuinirosHa. UeTblpexBOIHOBOE
B3aumoJierictBue. OOpalieHre BOIHOBOTroO ¢ppoHTa. BeriecTBo B CBEpXCHUIBHOM CBETOBOM
T0JIE.

2.5. CtaTucTHYeCKAas ONTHKA

BpemenHnass u = TpPOCTpAaHCTBEHHAs  KOTEPEHTHOCTb  CBETOBBIX  MOJIEH;
KOppensiuMOHHble  (YHKUMM TEpBOr0o M  BbICHIMX NOpAAKOB. CHekTpaiabHOe
npeacrasienue. Teopema Bunepa-XvuHunHa.

NnuTtepdepomerpus narencuBHocteit. OnbiT bpayna-Tucca.

KBanTOBBIE CBOWCTBA CBETOBBIX MOJieH. MOKOBCKOE, KOTE€PEHTHOE U CKATOE
COCTOSIHUE TIOJIS.

Pacnpenenenue boze-Onnmreitna. [lapametp BbipokaeHus noss. IlyacconoBckas,
cyOITyacCOHOBCKasi M CYIEpPIyacCOHOBCKas cTaTucTUKa (POToHOB. CBSI3b CTATUCTHUK
dboToHOB M oToOoTCUETOB, dopmyna MaHuens s pacrupeneieHus (OTOOTCUYESTOB.
Jpo6oBoii mrym.

CraTucTudeckue CBOMCTBA JIA3€pHOr0 U3IyUYEHUS.

3akon Kupxrodpa m murymbl KBaHTOBBIX ycuiutened cBera. DaykTyanroHHO-
JYCCUNAIIMOHHAs TeOpeMa.

Koppensimmonnast criekrpockonusi. DPQPeKTsl TpynIUPOBKH U aHTUTPYIIIUPOBKU
(hoTOHOB.

CrioHTaHHOE MapameTpuyeckoe paccesHue cBeTa. budotonsl. IlepenyTtanHble
coctosiHus cBeta. OnTuueckas peanusanus KyOuToB u ux npeoOpa3zoBanus. COCTOSHUS
bemna. ITapanokc DiiHmrerina-Ilogonsckoro-Po3ena. Hepasencrsa bemna.
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CraTucTKa YaCTUYHO MOJISPU30BaHHOTO M3MydeHus. [lonspuzanmonHas MaTpuIa.

PacnipocTpanenue BomH B ciiydailHO HeomgHOponaHOU cpene. KoppensiuoHHbE U
CTPYKTYpHbIE (QYHKIHMH aMIUIATYyAbl u (a3pl. OnTudeckue MOAENTH aTMOC(EpHOM
TypOyJI€HTHOCTH.

Paccesnue cBeTa B JuUCIepcHON cpene; ypaBHEHHE TNepeHoca, IudQy3HoHHOE
npuOIIKEHHE.

Paccesinue cBeta B OMOTKaHH.

2.6. CnexTpockonust

Cnextpel aroMoB. CHCTeMaTHKa CIEKTPOB MHOTO3JEKTPOHHBIX aTOMOB. THIBI
cBsA3€il anekTpoHOB. Onpenenenne Habopa TepMoB. MicxonHble TepMbl. MynbTUILIETHAS
ctpyktypa. [IpaBuna otbopa. BzaumopeiicTBue KoHGUTYpaIIHiA.

CrekTpbl MoJieKyJ. Aquabatuyeckoe npuoanxkeHue. [ pynmnsl CHMMETPUN MOJIEKYI.
Konebarenpupie cnextpbl. Kiaccubukanuss HOpMaNbHBIX KoJeOaHMM 1O THUIaM
cummeTpun. Beipoxnenue. Pezonanc ®epmu. IlpaBuna orGopa B KojiebaTelbHBIX
CTHEKTpax TMOTJIOUICHUS W KOMOMHAIIMOHHOTO paccesHus. BpamartenbHas CTpyKTypa
KOJIe0aTEeNbHBIX MOJIOC. DIEKTPOHHBIE CIIEKTPBI MOJIeKyJ1. Kinaccuduxariust 31eKTpoHHBIX
COCTOAHMI JABYXaTOMHbIX Mosekyd. [Ipunnun @panka-Kongmona. Tunsl  cBs3u
JJIEKTPOHHOTO IBUKCHUS U BPALLCHUS.

Cnexrtpockonusi TBepaoro tena. Ilepexoasl mojx IEWCTBUEM CBETa B UACAIBHOM
kpuctamie. [lornomenue B uHppakpacHoi 001acTH CIIEKTPa U B3aUMOJEHCTBUE CBETA C
dhonoHHOM ToACKCTEMOM. [lepexobl B a5IeKTpoHHOU ocucteMe. [lormomenue ceera B
MeTaiiaX. 3alpelleHHas 30Ha U 00JacTh MPO3PAYHOCTU B JAUAIEKTPUKAX. DKCUTOHBI
Banbe-MotTta u @®penkens. O6nacte ¢GyHAaMeHTansHOTO moriomieHus. [lepexoasl c
ocToBHBIX ypoBHE. D dexTs Oxe u Dano. DPPexThl Ha Kpasix OCTOBHOTO MOTIIOIICHHUS
EXAFS u XANES. Ilousitue o nongputonax. CnekTpockonus 1eQeKTHbIX COCTOSHUMN B
KpucTajuiax. ABTOJOKaIM3alus 3KCUTOHOB M JABIPOK B JUAJIEKTpUKaX. BTopuuHbie
b deKThl B KpHCTaUIaxX: JIOMUHECHEHIUs, (poTosmuccus, nedhekTooOpa3oBaHUE MO
NIEUCTBUEM CBETA.

Jlromunecuenus. Knaccudukamus JIOMUHECIIEHIINY 110 JUTUTEIbHOCTH CBEYSHUS U
crioco0y ee B030yxaeHUs. MoliekylsipHass ¥ pPEeKOMOMHAIMOHHAS JFOMUHECIICHIIHS.
3akoH Croxkca-Jlommens. IIpaBuiio 3epkanbHONM CHUMMETPHUM CIEKTPOB IOIVIOLIECHUS U
JIOMUHECLEHLMN JIeBIIMHA U YHHUBEpPCAIbHOE COOTHOLIEHUE MexAy HUMH CTenaHosa.
3akoH BaBunoBa. TpuIuieTHBIE COCTOSHUSI MOJIEKYJI M MX POJIb B IIPOLECCAX JErpajaluy
Y MUTPAIlUU SHEPTHH AJIEKTPOHHOTO Bo30yxaeHus. Cxema Tepenuna-Jlbtouca. Tymenne
(TemnepaTypHO€E, KOHLIEHTPALMOHHOE, IOCTOPOHHUMHU BEIIECTBAMHU) JIFOMUHECLECHIUH.
besp3nyyarenbHblii IEpeHOC SHEPIruu 3JIEKTPOHHOIO BO30YXAEeHMS. JIFOMUHECLIEHIIMS
MOJIEKYJISIpHBIX ~KpuctaiuioB. Teopusi [laBbimoBa. KoomepaTuBHbIE MpPOLECCH B
JIFOMUHECLCHIINH.

30HHAsT MOJENb JIOMHUHECHECHIMHN IUAIEKTPUKOB. Pa3MHOXEHUE SIIEKTPOHHBIX
BO30Y>KJIEHUI B TBEpAOM Tesie. TepMOBBICBEUMBAHUE M HH(pPAKpACHAS CTUMYIISIIHS.
IIprMeHeHNEe IIOMUHECIIEHTHBIX KPUCTAJIIOB B HAYKE, TEXHUKE U MEIHUIIMHE.
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2.7. JkcnepuMeHTAIbHAS U MPUKJIAHAS ONTUKA

HcTouHUKM ONTUYECKOrO W3JIydeHHs. TerioBble, ra3opaspsiiHble W Ja3epHbIe
UCTOYHUKH. CHHXPOTPOHHOE H3inydeHne. Onrundeckiue MaTepuabl.

XapakTepUCTUKH TMPUEMHHUKOB M3JIY4YEHHUS: CHEKTpalbHAasT M HHTErpajbHas
YyBCTBUTEJIbHOCTh, IIYMbI, HHEPUHOHHOCTb. [Iprbopsl ¢ 3apspoBoit ceszpio (I13C) -
JINHENKU, MAaTPULIBIL.

Texnuka cnekrpockonuu. CBeTOQUIBTPHI, NpU3MEHHBbIE MU IU(PAKIUOHHBIC
CHeKTpaibHble Tpubopel, wuHTEpPepomeTpsl. Dypre-criekTpockonusi. (OCHOBHBIE
XapaKTEepUCTUKU MPUOOPOB: anmapatHas (pyHKIUs, pa3pelieHne, CBeTOCHIIA, IUCTIEPCH.
JlazepHas CIEKTPOCKOMUS.

3amuce W 00paboTka onTHYeckoW HHPoOpManmud. MexaHU3M 3amucH U
BOCTIPOM3BE/ICHHUS BOJIHOBBIX MOJICH C IIOMOIIBIO IBYMEPHBIX U TPEXMEPHBIX TOJIOTPAMM.
[Mudpossie ronorpammel. [lepexomubie U mepeaaTouHbie GYHKIUU ONTHYECKUX CHCTEM
o0pabotku uHpopManuu. M3omnanapHocts. Vcnonp3oBanue MeToqoB Dypbe-ONTHKH
IUTS ONTHYECKOW (UIBTpAIK M pacro3HaBaHusi 00pa3oB. Koppekuus u peKOHCTPYKITUS
n300pakeHuid. MeTo bl KOMITBIOTEPHOM ONTHUKH.

Boiiokonnas ontuka. Tunbl BOJIIOKOHHBIX CBETOBOAOB. MOIbI ONTUYECKUX BOJIOKOH.
3aryxanue u gucrepcus moJ. HanpasienHble 0TBeTBUTENH. BOJOKOHHBIC TMHUH CBSI3H.
Henuneitapie 23¢(eKThl B ONTHYECKUX BOJIOKHAX.

2.8. OnTHuKa j1a3epoB

[Tpuniun pabotsl nazepa. Cxemsl Hakauku. Teopus JIamba. DddekTsl 3aTaruBaHus
4acTOThI U BHITOpaHus AbIp. JIaMOOBCKHit mpoBat.

OnTnyeckue pezoHaTopbl. MoJbl ONTHYECKUX pe30HATOpoB. CBOMCTBA JIa3€pHBIX
My4KOB.

Tunel nazepoB. TBepaoTenbHbIe a3epsl. ['a30BbIe Ja3€phl: 1a3epbl HA HEUTPAJIbHBIX
aTOMax, HWOHHBIC Ja3epbl, MOJIEKYJSIPHBIE JIA3€Phl, JIA3€pPbl HA CAMOOTPAHUYEHHBIX
nepexogax. XuMudeckue jaszepsl. [lomynmpoBoaHUKOBBIE Jla3ephl. Jlazepbl Ha LEHTpax
OKpacCKH.

Pexxumbl paboTel na3zepoB. HempepbiBHbIE W UMIYJIbCHBIN peXUMBL. [IMUKOBBIN
pexuM. Moaynsiust 1o6potHocTd. CuHXpoHM3anus MoA. ['eHepanus CBEpXKOPOTKUX
VMITYJIbCOB.

[TpuHIMIIBI aAANTUBHON ONITUKH; KOPPEKIIKS BOJIHOBOTO ()POHTA JIa3EPHBIX MyUYKOB.

3. Pekomenoyeman numepamypa
1. AxmanoB C.A., Beicioyx B.A., YUupkun A.C. Ontuka (peMTOCEKYHIHbIX JIa3€pHBIX
nmityascoB. M.: "Hayka", 1990.
2. AxmanoB C.A., JlpsxkoB lO.E., Ympkua A.C. BBeneHue B CTaTHCTHUYECKYIO
paanodusuky u ontuky. M.: "Hayxka", 1981.
3. bopu M., Bonbsd O. OcnoBel ontuku. M.: "Hayka", 1970.
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4. BacwibeB A.H., Muxaiinun B.B. BBegenue B cnekTpockomnuio TBepaoro tena. M.:
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5. Boponuos M.A., llImansraysen B.W. [lpunnunel agantuBHoi ontuku. M.: "Hayxka",
1985.

6. I'yamen JIx. Beenenue B @ypre-ontuky. M.: "Mup", 1970.

7. I'ynmen JIx. Cratuctuueckas ontuka. M.: "Mup", 1988.

8. TI'ypeuu A.M. Beaenue B pusnueckyro xumuio kpuctamiopochopor.M.: "Briciias
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9. EnpameBuu M.A. AToOMHas U MOJEKyJIsipHas cekTpockomnus. M.: ®duszmarrus, 1962.

10. Ucumapy A. PacnpocTpaHeHre M paccessHUe BOJH B CIy4allHO-HEOAHOPOJHBIX
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11. Kapnos H.B. Jlekuuu no kBanToBoii 31exkTponuke. M., Hayka,1988

12. Kurrens Y. Beenenue B ¢pusuky tBepaoro tena. M.: Hayka, 1978.

13. Knpimiko JI.H. ®usnueckne ocHOBBI KBaHTOBOM anekTpoHuku. M.: "Hayka", 1986.

14. Kopuuenko JI.C., Hanuit O.E. ®uzuka nazepos. U.1, 2. M.: Uzmparenscteo MI'Y,
1996.

15. KoponeB @.A. Teopernueckas ontuka. M.: "Beiciias mkona", 1966.

16. JIebenena B.B. Dkcnepumentanbhas ontuka. M.: M3garenscteo MI'Y, 1994.

17.Jlesmun JI.B., Canenxuit A.M. Jlromunecuenius u ee usmepenud. (MonekymnsipHas
momuHectennus ). M.: U3gatensctBo MI'Y, 1989.

18. JIepmun JI.B., Caneukuit A.M. Ontuueckne MeTO/Ibl UCCIAEAOBAHUS MOJIEKYJISIPHBIX
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4. Kpumepuu ouenxu

OTJIMYHO

— Bce Bonpockl pacKphITHI OJHOCTHIO;

— OOyyJaromuiics BIaieeT OCHOBHBIMHU TEOPHUSAMU U TITyOOKO ITOHUMAET UX
CoJIep)KaHHKE,

— MmeeT sicHOe npeICTaBlIeHUE CBA3M TCOPUU U TPAKTUKH B paMKax
M3JIaraeMoro MaTepuaa;

— VYBepeHHO BiajieeT HeOOXOIMMBIMU METOJJaMU PEIICHUSI KOHKPETHBIX
3aJ1a4, MOXKET MPOMLTIOCTPUPOBATH OCHOBHBIC TIOJIOKCHUS TEOPUHN
KOHKPETHBIMH IPUMEPaMHU;

— SICHO M 9EeTKO JaeT OCHOBHBIC OIpEACIICHNS. BianeeT TepMUHOIOTHISCKUM
Y TIOHSTHIHBIM amapaToM;

— Pa3BepHyTO OTBEYaET Ha JOMOJHUTEIBHBIC BOIIPOCHI.

Xopouro

— Bompocsl pacKphITHI 110 CYILIECTBY;

— OOyuarouuiics B 1IEJIOM BJIaZIe€T OCHOBHBIMH TEOPHSIMH U IOHUMAET UX
COJIEp’KAHMUE;

— Nmeer ob1iee npeacTaBieHNe O CBSI3U TEOPUU U MIPAKTUKH B PaMKax
M3JIaraéMoro MaTepuaa;

— Brageer B 1iennoM HEOOX0AMMBIMU METOJaMU PEIICHUsI KOHKPETHBIX 3ajad,
MOXET NPOUJUTIOCTPUPOBATH OCHOBHBIE MOJI0KEHUS TEOPUHA KOHKPETHBIMU
IIpUMEPAMU;

— B nocraTouHol Mepe BiaeeT NOHATUNHBIM U TEPMUHOJIOTUYECKUM
anmapaTom;

— lMeeT 3aTpyqHEHUs IPYU OTBETE HA JONOJHUTEIBHBIE BOIIPOCHL.

Y 10BJI€TBOPUTEJIHHO

— Bonpockl pacKpbIThbl, HO HE OJIHOCTHIO;

— Ci1aboe NOHMMaHUE CBSI3U TEOPUU U MPAKTUKH;

— OOyy4aromuiicst MOXET NPOMJLITIIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEOPUU
KOHKPETHBIMH IIPUMEPAMH, HO UMEET 3aTPYAHEHUS IIPU PELLIEHUN HEKOTOPBIX
3azay;

— OOyuarouuiics He IEMOHCTPUPYET YBEPEHHOTO BIIa/IC€HUS IOHATUHHBIM U
TEPMHUHOJOTUYECKUM aIapaToM;

— JlonosHUTENbHBIE BOIIPOCHI BBI3BIBAIOT 3aTPYJHEHHE.

HeynoBierBopuresbHO

— Bonpiias yacte BOpoCcOB HE PacKpHITa;

— OOyyaromuiicst He MOXKET MPOWIIIIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS
TEOpPUH KOHKPETHBIMU IIPUMEpPaMH, HE MOXKET IPUMEHHUTD TEOPUIO TPU
pEeIIeHNN KOHKPETHBIX 33/1a4;

— Her oTBeTOB Ha JOMOIHUTENBHBIE BOIPOCHI.
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