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1. Beéeoenue

Kannupnatckuit  sx3amMeH  mnmo jaucuuiuinHe «OnTuka» — sBiseTcss  (PopMoid
MIPOMEXKYTOYHOW aTTECTAllMM aclUpaHTOB, oOydarommxcs no HampasieHuto 03.06.01
®du3nka U aCTPOHOMHSI, HAIIPABIEHHOCTh MOATOTOBKU ONTHKA.

B xone sk3aMeHa OIICHUBAETCSI CTENEHb OBJIAJICHHS] ACMHUPAHTAMU CIIEIYIOIIUX
KOMIIETEHIIUN

1.1 YHuBepcajibHble KOMIIETEHIMH:
> CIOCOOHOCTD MPOEKTUPOBATH U OCYIIECTBIISITH KOMILJIEKCHBIE UCCIIEIOBAHNUS,
B TOM YHCII€ MEXJUCIUIUIMHAPHBIC, HA OCHOBE IIEJIOCTHOTO CUCTEMHOTO Hay4HOTO
MHUPOBO33PEHMSI C UCTIONB30BAaHUEM 3HAHUI B 0071aCTH UCTOPUH U PUIIOCOPUU HAYKH;
> FOTOBHOCTh Y4YacCTBOBaTh B pabOTe€ pPOCCUUCKUX U MEXKIYyHApPOIHBIX
HCCIEOBATEILCKUX  KOJUIGKTUBOB IO  PEHICHUI0O HAyYHBIX U HAy4HO-
o0pa3oBaTeNbHBIX 3a/1a4.
1.2 O6menpodeccnoHaJIbHbIe KOMIIETEHIINH:
> CIIOCOOHOCTH CaMOCTOSITENIbHO OCYIIECTBIISITh HAyYHO-UCCIIEA0BATEIBCKYIO
JeSITEIBHOCTh B COOTBETCTBYIOIIEH MpodecCHOHAIBbHOM 00JaCTH C UCTIOJIB30BAHUEM
COBPEMEHHBIX METOJI0OB HCCIEOBaHUSA U HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI;
> FOTOBHOCTh K  IIPENOJABATENIbCKOM  JEATEIbHOCTH IO  OCHOBHBIM
00pa3oBaTeIbHBIM IPOTPaMMaM BBICIIETO 00Opa30BaHUs.
1.3 IIpodeccnonanbHble KOMIETEHIIMH:
> CIIOCOOHOCTh POBOAUTH CAMOCTOSTENbHBIE NCCIEA0BAHUS TPUPOABI CBETA U
SBJICHUN TMPU €ro PaclpOoCTpaHEHUWH M B3aUMOJICUCTBUU C BEILIECTBOM, BIAJETh
COBPEMEHHBIMU METOJaMH ONTHYECKOW CIEKTPOCKOMHH, a TaKXe pa3padaTbiBaTh
HOBBIE€ ONTHYECKHUE METOJbI UCCIIEeOBaHUs (PYHIAaMEHTAIbHBIX CBONCTB MaTEpHH,
HOBBIE KOMMEPUYECKHE/TIPOMBIIIJICHHBIE OMNTHYECKUE TEXHOJIOTUU U  METOJIbI
JMAarHOCTUKU TPUPOIHBIX JTHOO TEXHOIMCHHBIX 00beKTOB M mporeccoB (ITK-1);
> CIIOCOOHOCTh IUIAHMPOBATh M OPraHM30BaTh (PU3UYECKHE HCCIEIOBAHMS,
MIPUMEHATHh Ha MPAKTUKE MOJYYEHHbIE 3HAHUS U HaBBIKU JUIsl HATMCAHUS HAYYHBIX
cTarei, CoCTaBlICHUS H 0(OPMIICHHUSI HAyYHO-TeXHUYeCKo# nokymenrtanuu (I1K-2);
> CIIOCOOHOCTBIO TPUHUMATh y4dyacTHE€ B pa3pabOTKE HOBBIX METOJIOB H
METOMYCCKUX MMOAX0/I0B B HAYYHBIX HUCCIIeA0BaHuAX B o0aactu ontuku (ITK-3).

Hacrosimass mporpamma pa3paboTaHa Ha OCHOBE IPOTPaMMbl, YTBEPKIACHHOU
MunuctepcTBoM o0pa3oBanus u Hayku Poccutickoit denepanuu (ITpukaz MunoOpHAYKH
P® ot 08.10.2007 Ne 274 «O0 yTBep)ACHHUH MPOTPAMM KaHIUIATCKUX SK3aMEHOBY).

Hacrosmas  mporpammMa  OCHOBaHa  Ha  CICOYIOIIMX  JHCUUILIAHAX:
ANIEKTPOMAarHUTHOM TEOPUU CBETa, T'€OMETPUUECKOW ONTHKE, (U3MYECKOH OITHUKE,
B3aUMOJICHICTBUA CBETa C BEIIECTBOM, OINTHUKE JIa3€pOB, MPUKIAJAHOW ONTHUKE,
CIIEKTPOCKOITHH, CTATUCTUYECKOW U KBAHTOBOW OITHKE.

KannunaTckuii SK3aMeH MO ONTHUKE MPOBOAMTCS B YCTHOUM (hopMe 1Mo BOmpocam
MporpaMMbl, Ha 3K3aMeHe Mpenjaraercs Tpu Bompoca (6e3 OwieroB). [locie ycTHOro
OTBETa MOTYT 3a/1aHbl JIONOJIHUTENIbHBIE U YTOYHSIOIINE BOIPOCHI, HE BBIXOISALIUE 3a
MpeAeIbl IporpaMMbl KaHIUIaTCKOT0 IK3aMeHa.
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2. Ilpozpamma Kkanouoamckoz2o IK3amena

2.1. DJIeKTPOMarHuTHasi TEOPUA CBETA

VYpaBuenus Makcsemia. Bekrop YMoBa-IlowHTrHTa. BOnHOBOE ypaBHEHHE.
[Tnockue u cpepuueckue BonHbl. [lapabonmueckoe mpubmmxenue. Mol cBOOOTHOTO
npoctpancTa. ®a3oBast ¥ rpynmnoBasi CKOPOCTH CBETA.

[Monspuzanust cBera. Bektop JIxonca. Ilapamerper Crtokca. Cdepa Ilyankape.
Pacuernbie Mmeroas! [Ixxonca u Mrosuiepa. THIIBI TOJIAPU3ALMOHHBIX YCTPOUCTB.

OTtpakeHue W TNPEIOMIIEHME CBETa Ha TpaHULE pas3jiesia H30TPOIHBIX Cpem.
®opmynsl Openens. [lonHoe BHyTpeHHEe oTpakeHHe. KoMIekcHas qUAIEKTpUYecKas
npoHuraeMoctb. OTpakeHMEe CBeTa OT TIOBEPXHOCTH TPOBOJAHUKA. [yOuHa
MIPOHUKHOBEHMSI.

PacnpocTpanenue cBera B aHM3OTPOIHBIX U THPOTPOIHBIX cpenax. BomaHoBbIe
MOBEPXHOCTH B KpucTauiax. Jlyun u BoJHOBBIE HOpManu. Jmuncoun DpeHens.
Ontuyeckre  CBOMCTBA  OJHOOCHBIX M JIBYOCHBIX  KpPUCTAJIOB.  J[BOitHOE
nyuyenpenomienne. Konundeckas pedpakuus. Dnexrpoontudeckue 3ddexter Keppa u
[Toxkenbca. OnTudeckast akTHBHOCTh. D dext Dapanes.

Ontuka aBwxkyumxcs cped. Omnbitel @u3zo u Maiikenbcona. [IpeoOpa3oBanus
Jlopenmna. [IpononbHblii 1 oniepevnsiit d3ddexTs! Jomnmepa.

2.2. 'eomeTpuyeckasi ONTHKA

AcCUMIITOTMYECKOE peUIeHHEe BOJHOBOIO YypaBHeHUs. [‘eoMmerpo-onTnueckoe
npubamkeHue. YpaBHeHue sHkoHana. O0nacTb NPUMEHEHUS JIy4eBOTO MPUOIUKEHUS.
[Tpuanun depma. I'OMOLIEHTPUYECKHUE ITYUKH.

[Tonsatne  onrtmueckoro  u3oOpaxenus.  IlapakcuanpbHoe — mpUOIMKEHHUE.
[Ipenomnenne Ha cdepuueckoir mnoBepxHocTtu. Cdepuyeckue 3epkajia W JIMH3BL
OO0pa3oBaHMe KayCTHUK B ONITUYECKUX cHcTeMax. [ 'eomeTrpuueckue adbeppaiuil TpPETbero u
0oJiee BBICOKUX MOPSAKOB. XpoMaTuieckast abeppatiusi. THUITBI ONTHYECKUX MPUOOPOB.

2.3. Uutepdepennus u 1uppakuus CBeTOBbIX BOJIH

WuTepdepeHnns YacTHYHO-KOTEPEHTHOTO U3NydeHHs. KoMIUIEKCHas CTeneHb
korepeHTHOCTH. Teopema Ban-Llutrepra - LlepHuxe.

JIByxiayueBas ¥  MHoroiydeBas uHTepdepeHnus. CraBuroBas ©  CHEKI-
uHTeppepomerpusi. MHOroCa0WHbIE MOKPHITHS.

Hudpakmus. dudpaxknuonnsie unterpansl Kupxroda - Ioiirenca. Qudpakuus
Openens u Opaynrodepa. dpdexr Tanp60. Brusaue audpakium Ha pazpeniaroniyro
CUJIy cucTeM, oOpasyromux uzoopaxenue. Judpakuuonnas pemerka. [lapadbonudeckas
Teopus nudpakium; rayccoB mydok. ABCD —meTo; KoMIUIeKCHBIN mapaMeTp KpUBH3HEI.
OcobenHocTr Au(pakiny HEKOTEPEHTHOTO Hu3mydeHHs. OCHOBBI BEKTOPHOW TEOpPUHU
T paKuuu.

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

Kitaccuueckasi Teopusi B3aMMOJIEUCTBUSL M3JIyYEHUsI C BELECTBOM. Pe3oHaHCHOE
npubmpkenne. J[ucnepcuonnsie cootHomenuss Kpamepca - Kponwra. Ontuueckue
Hyrauud. Ontudyeckuit 3¢dekr Illrapka. DoTOHHOE 3X0 U CaAMOMHAYLUUPOBAHHAS
npo3padHocTb. ConuToHbl. PenakcalMoHHBIE MPOLIECCHl. YPABHEHHE [UIsI MATPULIBI
miotTHocTd. CaMocoryiacoBaHHbIE YpaBHEHUsS JUIsl MOJS, MOJSPU3ALMU U Pa3HOCTH
3acesieHHoCTeH. Dh(EeKT HACHIIICHUS.

3akoHsI TeroBoro u3nyuenus. opmyna Ilnanka. ®otosddexr.

KBantoBanne momst. OmepaTopsl pOXIEHUS W YHUUYTOXKEHUS (POTOHOB.
['aMunbTOHMAH KBAHTOBAHHOTO 10Js1. KOMMYTaIlMOHHBIE COOTHOIIEHHUS ISl ONIEPATOPOB
TOJISL.

OnnodoToHHBIE U MHOTO(GOTOHHBIC MPOIECCH. BepOsSTHOCTH CHOHTAaHHBIX H
BBIHYXJICHHBIX nepexoaoB. Koaddurmentsr DitHmreitHa. KBagpynonapHble 1 MarHuTo-
nunonsHbie Tiepexonbl. KoonepatuBubie 3 dextol. CBepxuzimydenue. KorepentHoe u
KOMOMHAI[MOHHOE PaCCesHHUS.

Henunelinple BOCIpUMMYMBOCTH. PacrpocTpaHeHue BOJIH B HEJIMHEMHOM Cpene.
Merox MENIEHHO MEHSIOMMXCS AaMIUIATY. YCIIOBHE CUHXpOHU3Ma. ['eHepanms
ONTUYECKUX  rapMoHMK. TpexBonmHOBoe  B3aummojeiictBue.  I[lapamerpuueckoe
npeoOpazoBanue 4actoTel. CaMopoKycHUpoBKa cBeTa. BeIHYXIeHHOE 1 KOMOMHAIIMOHHOE
paccesanue. BreiHyx)IeHHOe paccessHue Manaenbpiurama-bprinirodHa. UeTbIpexBOIHOBOE
B3auMozeiicTeue. OOpalieHne BoJHOBOTO (hpoHTa. BeriecTBo B CBEpXCHUIBHOM CBETOBOM
roJje.

2.5. CtaTucTHYeCKAas ONTHKA

BpemMeHHass ¥ NPOCTPAaHCTBEHHAas  KOTEPEHTHOCTb  CBETOBBIX  IOJIEH;
KOppeIsMOHHbIe (YHKUMM TEpPBOr0O M  BbICHIMX NOPAAKOB. CHekTpaiabHOe
npeacrasienue. Teopema Bunepa-XvuHunHa.

NnTtepdepomerpus narencupHocreit. OnbiT bpayna-Tucca.

KBaHTOBBIE CBOWMCTBA CBETOBBIX MoOJieH. MOKOBCKOE, KOTE€PEHTHOE U CKATOE
COCTOSIHUE TIOJIS.

Pacnpenenenue boze-Ounnmreitna. [lapametp Beipokaenus noss. [lyacconoBckas,
cyOnyacCOHOBCKasi M CYIEpPIyacCOHOBCKasg cTaTucTUKa (PoToHOB. CBSI3b CTATUCTHUK
dboToHOB M oTooTCUeTOB, dopmyna MaHuens s pacrupeneieHuss (OTOOTCUYESTOB.
Jpo6oBoii mrym.

CraTucTudecKkue CBOMCTBA JIA3€pHOr0 U31yYEHUS.

3akon Kwupxrodpa m urympl KBaHTOBBIX ycuiuTened cBera. DaykTyannoHHO-
JUCCUNALMOHHAs TEOpEMa.

Koppensimmonnast criekrpockonusi. DPPeKTsl TpyNIUPOBKH U aHTUTPYIIIUPOBKU
(hoTOHOB.

CrioHTaHHO€ mapameTpuyeckoe paccesHue cBeTa. budotonsl. Ilepenyranuble
coctosiHus cBeta. OnTuueckas peanusanus KyOuToB u ux npeodpa3zoBanus. COCTOSIHUS
benna. ITapanokc DiiHmrerina-Ilononsckoro-Po3ena. Hepasencrsa bemna.
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CraTucTHKa YaCTUYHO MOJISIPU30BAHHOTO M3MydeHus. [lonspuzanmonHas MaTpuIa.

PacnipocTpanenue BomH B ciiydailHO HeomgHOponaHOU cpere. KoppensiuoHHble U
CTPYKTYpHbIE (YHKIMHM aMIUIATYyAbl u (a3pl. OnTudeckne MOAETH aTMOC(HEpHOM
TypOyJIEHTHOCTH.

Paccesnue cBeTa B JuUCHepcHON cpene; ypaBHEHHE INepeHoca, IudQy3HnoHHOE
npuOIIKEHHE.

Paccesinue cBeta B OMOTKaHH.

2.6. CnexTpockonust

Cnextpsl aroMoB. (CHCTeMaTHMKa CIEKTPOB MHOTO3JEKTPOHHBIX aTOMOB. THIBI
cBsA3€il anekTpoHOB. Onpenenenne Habopa TepMoB. McxonHble TepMbl. MynbTuIIETHAS
ctpyktypa. [IpaBuna otbopa. BzaumopeiicTBue KoHGUTypaIIHii.

CrnekTpbl MoJieKyJ. AquabaTuyeckoe npuoanxkeHue. [ pynmnsl CHMMETPUN MOJIEKYIL.
Konebarenpubie cnektpbl. Kiaccubpukanuss HOpMaJbHBIX KoJeOaHWM 1O THUIaM
cummetpun. Beipoxknenue. Pezonanc ®epmu. IlpaBuna orbopa B KojieOaTeNbHBIX
CTHEKTpax TMOTJIOUICHUS W KOMOWHAIIMOHHOTO paccesHus. BpamartenbHas CTpyKTypa
KoJIe0aTEeNbHBIX MOJIOC. DIEKTPOHHBIE CIIEKTPBI MONIeKy 1. Kinaccuduxarmst 31eKTpOHHBIX
COCTOAHMI JABYXaTOMHbIX Monekyid. Ilpunnun ®@panka-Kongona. Tunbl  cBs3u
JJIEKTPOHHOIO IBUKCHUS U BPALLCHUSA.

Cnexrpockonusi TBepaoro tena. Ilepexoasl mojx IEWCTBUEM CBETa B UACAIBHOM
kpuctamie. [lornomenue B uHppakpacHoi 001acTU CIIEKTPa U B3aUMOJEHCTBUE CBETA C
dhonoHHOM ToACKCTEMOM. [lepexobl B 25IeKTpOoHHOU mojicucteMe. [lormomenue ceera B
MeTaijiaX. 3alpelleHHas 30Ha U 00JacTh MPO3PAYHOCTU B JAMAIEKTPUKAX. DKCUTOHBI
Banbe-MotTta u @penkens. O6nacte ¢yHAaMeHTansHOTO moriomieHus. [lepexoapl c
ocTOBHBIX ypoBHEi. D dexTs Oxe u Dano. DPPexThl Ha Kpasx OCTOBHOTO MOTIIOIICHHUS
EXAFS u XANES. Ilonsitue o nongputonax. Crnexkrpockonus 1eGeKTHbIX COCTOSHUMN B
KpUCTaJlJIaX. ABTOJOKAIM3alUs 3KCUTOHOB M JABIPOK B AUAJIEKTpUKAaX. BTopuuHblie
3¢ dexThl B KpHUCTaLIaxX: JIOMUHECHEHIHS, (HoTodIMHUcCHs, Ie(ekTooOpa3oBaHUE IO
IECTBUEM CBETA.

Jlromunecuenus. Knaccudukarus JIOMUHECIICHIINH 110 JUTUTEIbHOCTH CBEUSHUS U
crioco0y ee BO30yxkaceHUs. MoJiekynsipHass ¥ PEKOMOMHAIMOHHAS JFOMUHECIICHIIHS.
3akoH Crokca-Jlommens. IIpaBuiio 3epkanbHON CHUMMETPHUM CIEKTPOB IOIVIOLIECHUS U
JIOMUHECLEHUMN JIeBIIMHA U YHUBEpCAIbHOE COOTHOLIEHUE MexAy HUMH (CTenaHoBa.
3akoH BaBunoBa. TpuIuleTHBIE COCTOSHUS MOJIEKYJI U UX POJIb B IIPOLECCAX JErpajaluy
Y MUTPAIUU SHEPTHH AJIEKTPOHHOTO Bo30yxaeHus. Cxema Tepenuna-Jlptouca. Tymenne
(TemnepaTypHO€E, KOHLIEHTPALlMOHHOE, TOCTOPOHHUMH BEIIECTBAMHU) JIFOMUHECLEHIUU.
besbiznydarenbHplii IEPEHOC IHEPTUU DIIEKTPOHHOTO BO30YkAeHUs. JlroMuHeCHeHIMs
MOJIEKYJISIpHBIX ~KpuctaiuioB. Teopusi [laBbimoBa. KoomepaTuBHbIE MPOIECCH B
JIFOMUHECLCHIINH.

30HHAsE MOJENb JIOMHUHECHECHIMHU IUAIEKTPUKOB. Pa3MHOXEHUE 3IIEKTPOHHBIX
BO30YXKJEHUII B TBEpAOM Telie. TepMOBBICBEUMBAHUE M HMH(PAKpPACHAST CTUMYIISIIHS.
IIprMeHeHNEe IFOMUHECIIEHTHBIX KPUCTAIIIIOB B HAYKE, TEXHUKE U MEIHUIIMHE.
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2.7. JkcnepuMeHTAIbHAS U MPUKJIATHAS ONTUKA

HcTouHUKM ONTUYECKOTO W3JIydeHHs. TeroBble, ra3opaspsiiHble W Ja3epHbIe
UCTOYHUKH. CHHXPOTPOHHOE H3imydeHne. OnTudeckre MaTepuaibl.

XapakTepUCTUKH TMPUEMHHUKOB M3JIy4YEHHUS: CHEKTpajJibHAass M HHTErpajbHas
YyBCTBUTENIbHOCTh, IIYMbI, HHEPUHOHHOCTb. [Iprbopsl ¢ 3apspoBoit ceszpio (I13C) -
JINHENKU, MAaTPULIBIL.

Texnuka cnekrpockonuu. CBeTOQUIBTPHI, NpU3MEHHBbIE MU IU(PaKIUOHHBIC
CHeKTpanbHble TpubOopel, wuHTEpPepomeTprl. Dypre-criekTpockonusi. OCHOBHBIE
XapaKTEepUCTUKU MPUOOPOB: anmapatHas (yHKIUS, pa3pelieHne, CBETOCHIIA, IUCTIEPCHS.
JlazepHas CIEKTPOCKOMUS.

3amuce W 00paboTka oONTHYEeCKOW HHpoOpManmuu. MexaHU3M 3amucH U
BOCTIPOM3BE/ICHHUS BOJHOBBIX MOJICH C IIOMOIIBIO IBYMEPHBIX U TPEXMEPHBIX TOJIOTPaAMM.
[Mudpossie ronorpammel. [lepexomubie U mepeaaTouHbie QYHKIUN ONTHYSCKUX CHCTEM
o0pabotku uHpopmanuu. M3ommanapHocts. Vcnonp3oBanne MeToqoB Dypbe-ONTHKH
IUTS ONTHYECKOW (UIIBTpAIK M pacro3HaBaHus 00pa3oB. Koppekuus u peKOHCTPYKITUS
n300pakeHuil. MeTo bl KOMITBIOTEPHOM ONTUKH.

Bosiokonnas ontuka. TUnbel BOJIOKOHHBIX CBETOBOAOB. MOIbI ONTUYECKUX BOJIOKOH.
3aryxanue u gucrepcus moJ. HanpaBieHHble 0TBeTBUTENN. BOJOKOHHBIC TUHUH CBSI3H.
Henuneitapie 23¢(eKThl B ONTHYECKUX BOJOKHAX.

2.8. OnTHuKa j1a3epoB

[Tpuniun pabotsl nazepa. Cxembl Hakauku. Teopus JIsmba. Dd ekt 3aTaruBanus
4acTOThI U BHITOpaHus AbIp. JIaMOOBCKHiT mpoBat.

OnTnyeckue pezoHaTopbl. MoJbl ONTHYECKUX pe30HATOpOB. CBOICTBA JIa3€pHBIX
ITY4YKOB.

Tunel nazepoB. TBepaoTenbHbIe a3epsl. ['a30BbIe Ja3€phl: 1a3epbl HA HEUTPAJIbHBIX
aToOMax, HWOHHBIC Ja3epbl, MOJIEKYJSIPHBIC JIA3€Phl, JIA3€Pbl HA CAMOOTPAHUYEHHBIX
nepexogax. XuMudeckue jaszepsl. [lomynmpoBoaHUKOBBIE J1a3ephl. Jlazepbl Ha LEHTpax
OKpacCKH.

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

[TpuHIMIIBI aAANTUBHON ONITUKH; KOPPEKIIUS BOJIHOBOTO ()POHTA JIa3EPHBIX MTyUKOB.

3. Pekomenodyemasn aumepamypa
1. AxmanoB C.A., Beicioyx B.A., YUupkun A.C. Ontuka (peMTOCEKYHIHbIX JIa3€pHBIX
umityiascoB. M.: "Hayka", 1990.
2. AxmanoB C.A., JlpsxkoB lO.E., Yumpkua A.C. BBeneHue B CTaTHCTHYECKYIO
paanodusuky u ontuky. M.: "Hayxka", 1981.
3. bopu M., Bonbsd O. OcnoBsl ontuku. M.: "Hayka", 1970.
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4. BacwibeB A.H., Muxaiinun B.B. BBeaenue B cekTpockomnuio TBepaoro tena. M.:
HUznarensctBo MI'Y, 1987.

5. Boponuos M.A., llImansraysen B.W. [lpunnunel agantusHoi 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. Benenue B pusnueckyro xumuio kpuctamnodpochopor.M.: "Briciias
mkoma", 1971.

9. Enpamenu M.A. AToOMHas U MOJEKyJsipHas cnekTpockonus. M.: ®uszmarrus, 1962.

10. Ucumapy A. PacnpocTpaHeHre M paccessHUe BOJH B CIy4allHO-HEOAHOPOJHBIX
cpenax. T. 1,2. M.: Mup, 1981.

11. Kapnos H.B. Jlekuuu no kBanToBo# 31exkTponuke. M., Hayka,1988

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

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

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

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

16. JIebenena B.B. DxcnepumenTanbhas ontuka. M.: M3narenscteo MI'Y, 1994.

17.Jlesmun JI.B., Canenkuit A.M. Jltomunecuenius u ee usmepenud. (MonekynspHas
momuHectennus ). M.: U3gatensctBo MI'Y, 1989.

18. JIepmun JI.B., Caneukuit A.M. Ontuueckre MeTOIbl UCCIAEAOBAHMS MOJNEKYISIPHBIX
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4. Kpumepuu ouenxu

OTJIMYHO

— Bce Bonpockl pacKphITHI OJHOCTHIO;

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

— MmeeT sicHOe npeICTaBlICHUE CBA3M TCOPUU U TPAKTUKU B PaMKax
M3JIaraeMoro MaTepuaa;

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

— SICHO M 9ETKO JaeT OCHOBHBIC OIpeACIICHNS. BianeeT TepMHUHOIOTHISCKUM
Y TIOHSTHIHBIM amapaToM;

— Pa3BepHyTO OTBEYAET HA JOMOJHUTEIbHBIC BOIIPOCHI.

Xopouro

— Bompocs! pacKphITHI 110 CYILECTBY;

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

— Nmeert ob1iee npeacTaBieHUe O CBSI3U TEOPUH U MIPAKTUKU B paMKax
M3JIaraéMoro MaTepuaa;

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

— B nocraTouHol Mepe BiaJeeT NOHATUNHBIM U TEPMUHOJIOTUYECKUM
anmapaTom;

— lMeeT 3aTpyHEHUs IPU OTBETE HA JONOJHUTEIBHBIE BOIIPOCHL.

Y 10BJI€TBOPUTEJIHHO

— Bonpocsl pacKpbIThl, HO HE OJIHOCTHIO;

— Ci1aboe NOHMMaHUE CBSI3U TEOPUU U MPAKTUKH;

— OOy4aronuiicst MOXET NPOMILTIOCTPUPOBATH OCHOBHBIE MIOJIOKEHUS TEOPUU
KOHKPETHBIMH IIPUMEPAMH, HO UMEET 3aTPYAHEHUS IIPU PELIEHUN HEKOTOPBIX
3azay;

— OOyuaronuiics He IEMOHCTPUPYET YBEPEHHOTO BIIa/IEHUS IOHATUHHBIM U
TEPMHUHOJOTUYECKUM aIapaToM;

— JlonosHUTENbHBIE BOIIPOCHI BBI3BIBAIOT 3aTPYAHEHHE.

HeynoBierBopuresbHO

— Bonbias wacte BOpoCcoOB HE PacKpHITa;

— OOyyJaronuiicst He MOXKET MPOWIITIIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS
TEOPUU KOHKPETHBIMU IPUMEpPaMH, HE MOXKET IPUMEHHUTDH TEOPUIO TPU
pEeIIeHNN KOHKPETHBIX 3a/1a4;

— Her oTBeTOB Ha JOMOIHUTENBHBIE BOIPOCHI.
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