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IIporpamMa noAroToBKH
HAYYHBIX H HAYYHO-TIeArOrM4ecKUX KaJpoB B aCIUPaHType
10 HAYYHOH CIenHaJIbHOCTH
1.3.8 ®du3uKa KOHIEHCHPOBAHHOIO COCTOSTHUS

AHHOTauUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«Hcropus u pusiocodpus Haykm»

1. Jucuurumna «Vctopus u uimocodusi HaAyKH» SIBISETCS 00SM3aTEIBHOU JUII OCBOCHUS H
HaIpaBJieHa Ha MOJTOTOBKY K cllade KaHIUAATCKOro 3K3aMeHa no auctuiuinae «Vcropus u
¢bunocodus HAyKn».

2. llenpto ocBOEHUS TaHHOW AMCHMILTUHBI SBJIsETCS (DOPMUPOBAHKE y ACIIUPAHTOB LIEJIOCTHO-
ro NOHUMaHHSA MPEIMETa U OCHOBHBIX KOHIEMIINK COBpeMEeHHO! (uiocodun Hayku, pa3Bu-
THIO GUIOCOPCKOro MOAX0Ja K MpobiieMe BOSHHUKHOBEHHSI HAYKHM U OCHOBHBIX CTaJui ee
HUCTOPUYECKOM IBOIOLIH.

3. OOmas Tpy10eMKOCTh TUCIMIUIHHBI COCTABIISIET 5 3aUeTHRIX eanHuIl, 180 gacos.
4. CopepxaHue TUCIUIINHBL:

Yacts 1. O0mme npodiembl puinocopuu HAYyKu
1. IIpeaMeT 1 OCHOBHBIC KOHLICNIIMU COBPEMEHHOH (punocopuu Haykm.

Tpu acriekta ObITHS HayKU: HayKa Kak reHepalys HOBOI'O 3HAHMS, KaK COLMAJIbHBIA UHCTH-
TYT, KaK oco0as cepa KyabTyphbl.

Jloruko-3nucTeMoIOrnYecKuil MOIX0/ K UcciaeaoBaHnI0 Hayku. [lo3uTuBrUCcTCKAs TpaauLus
B Quinocopun Hayku. Pacmmpenue nons ¢uiocodckoil mpobieMaTukd B MOCTIO3UTUBUCTCKON
¢unocopun nayku. Konnenuuu K.ITonmnepa, W.Jlakaroca, T.Kyna, [1.®eitepadbenna, M.[lonanu.

Conunonorndeckuii ¥ KyJabTypOJIOTHYECKUIM MOAXOJbl K HCCIEIOBAHUIO Pa3BUTUH HAYKHU.
[IpoGnema MHTEpHaNM3Ma U HKCTEPHATU3MA B TIOHMMAaHUU MEXaHU3MOB HAYYHOW J€ATEIbHOCTH.
Konnenuun M.Bebepa, A.Koiipe, P.Meptona, M.Mainxkes.

2. Hayka B KyJbType COBPeMeHHO# HUBHIN3ALUH

TpaauLMOHATMCTCKUN U TEXHOTCHHBIA TUITBI IIUBHJIN3AIMOHHOTO PAa3BUTHUS U MX Oa3uCHBIE
LIEHHOCTH. L|eHHOCTh HAyYHOU pallOHAIBHOCTH.

Hayka n ¢unocopus. Hayka u uckyccrBo. Ponbp Hayku B COBpeMEHHOM OOpa3OBaHMU U
¢dbopmupoBaHnuu JTUYHOCTH. DYHKIMK HAayKu B JKU3HHM OOIIecTBa (Hayka Kak MHUPOBO33PEHHUE, KaK
IIPOU3BOJUTENBHAS U COLIUAIbHAS CUJIA).

3. BO3HUKHOBEHHE HAYKH U OCHOBHbIE CTAIUH €€ HCTOPUYECKOM IBOJIIOLMH.

[Ipennayka ¥ Hayka B COOCTBEHHOM CMBICIE cJOBa. J[Be cTpaTeruu MopoKACHUS 3HAHUIL:
00001IeHIE TTPAKTUYECKOTO OMBITa U KOHCTPYHMPOBAHHE TEOPETHUUECKHX MOjelieH, o0ecneunBaro-
IIMX BBIXOJ 32 PAMKH HAJIMYHBIX MCTOPHUYECKHU CIIOKHMBIIUXCS (OPM HMPOU3BOJCTBA U OOBIIEHHOTO
OIIBITA.



Kynbrypa anTuyHOTrO moJKca U CTAaHOBJIEHUE MEPBBIX (OPM TEOpEeTUYeCKO HayKu. AHTHY-
Has JIOTMKA W MaTeMaTuKa. Pa3BUTHE JIOTMUYECKHMX HOPM HAy4YHOI'O MBIIUICHUS W OpraHu3aluui
HayK{d B CpPEJHEBEKOBBIX YHHMBEpPCUTETaX. POJb XpHUCTHAHCKOW TEOJOrMU B M3MEHEHUHM CO3eplia-
TEJIbHOW TO3UIMH YYEHOTO: YEJIOBEK TBOPEI] C MAJIEHbKON OYKBBI, MAHUIYJISIHS C MPUPOIHBIMU
00BEKTaMU — aIXUMHUS, aCTPOJIOTHUS, Marus. 3amajHasl 1 BOCTOYHAs! CpeJHEBEKOBasl HayKa.

CraHoBIIEHHE ONBITHON HAYKH B HOBOEBPOIEHCKOHN KynbType. DopmupoBanue naeanoB Ma-
TEMaTU3UPOBAHHOTO U OMBITHOTO 3HAHUS: OKcdopackas mkona, Pomkep bakon, Yuiabsam Okkawm.
[IpennocsiIku BO3HUKHOBEHHUS SKCIIEPUMEHTAIBHOIO METOAA M €r0 COEAUHEHMsI C MaTeMaTruyde-
ckuM onucanuem npuponasl. I'.I'ammneit, ®pencuc bakon, P.Jlexkapt. MupoBo33peHdeckas poib
HayKH B HOBOEBPOINENUCKON KynbType. COLNOKYIbTYpHBIE IPEANOCHUIKM BO3HUKHOBEHUS dKCIIEPU-
MEHTAJIbHOI'O METO/1a U €r0 COEUHEHUS C MATEMAaTUYECKUM OIMCAHUEM IPUPOJIBIL.

dopmupoBaHUEe HAYKH KaK MPOPECCHOHATBHON NeATEIbHOCTH. BOSHUKHOBEHUE TUCITUTLIH-
HapHO-OPraHU30BaHHON Hayku. TexHoiormdyeckue npuMeHeHus Hayku. DopmMupoBaHuE TEXHUYE-
CKHX HayK.

CraHOBIIEHHE COLMAIbHBIX U TYMaHUTAPHBIX HayK. MUPOBO33pEHUYECKHE OCHOBAHUS COLH-
AJIbHO-MCTOPUUYECKOT0 UCCIIE0BAHUS.

4. CTpyKTYpa Hay4YHOI0 3HAHHA.

HayuHoe 3HaHue Kak clioKHas pa3BHUBarollascsa cucreMa. MHOroodpasue TUIIOB HAyYHOIO
3HaHUA. DOMIOUPUYECKUN U TEOPETUYECKUN YPOBHHU, KpUTEpUU HX pasiauueHus. OcoOOEHHOCTH IM-
MUPUYECKOT0 U TEOPETUYECKOTO SI3bIKa HAYKH.

Cmpyxkmypa smnupuiecko2o 3Hanus. JKCIEpUMEHT U Habmonenue. CiyJaifHble U cUcTeMa-
TUueckue HaOmogeHus. [IpuMeneHne ecTeCTBEHHBIX 00BEKTOB B (DYHKIIMU MPUOOPOB B CUCTEMA-
TUYECKOM HalOmoneHuu. J[aHHble HAOMIOAEHHUS KaK THI SMIUPUYECKOTO 3HAHHS. DMIHUPHUYECKHE
3aBHCUMOCTH U sMrupudeckue ¢aktel. [Ipouexypsr hopmupoBanus dakra. [Ipodbiema Teopernde-
CKOI Harpy>keHHOCTH (paKTa.

Cmpyxkmypel meopemuueckoeo 3nanus. I1epBUuHbIE TEOPETUUECKUE MOJIEIU U 3aKOHBI. Pa3-
BUTast Teopust. TeopeTudeckne MOJEIN Kak 3J€MEHT BHYTPEHHEW opraHu3auuu teopuu. OrpaHu-
YEHHOCTh TUIOTETUKO-IACAYKTUBHON KOHIIEMIIUU TEOPETUUYECKUX 3HAHHWU. POJb KOHCTPYKTHBHBIX
METOJIOB B J€AYKTUBHOM pa3BEPTHIBAHUM T€OPHUH. Pa3BepThIBaHME TEOPUH KaK MpOLEcCa PEIICHUs
3amau. [lapagurmansHbie 00pa3Ilel pemieHus 3a1a4d B coctaBe Teopur. [Ipodnembl renesnca oopas-
110B. MaremaTu3anusi TeOpeTUYECKOro 3HaHus. Buabl MHTEppeTaluy MaTeEMaTUHYECKOTO arnmnapara
TEOPUH.

Ocnosanus nayku. CTpykTypa ocHOBaHMU. Veansl 1 HOPMBI MCCIIEIOBAHUS U UX COLIMO-
KyJIbTYypHast pa3MepHocTh. CrucTema u1eanoB U HOPM Kak CXeMa MeTo/1a AESITEIbHOCTH.

Hayunas kaptuna mupa. Mcropuueckue ¢hopMbl HaydHON KapTHHBI Mupa. OYHKINH Hay4d-
HOM KapTHUHBI MHpa (KapTHHA MUpPA KaK OHTOJIOTHA, KaK (popMa CHUCTEMaTU3alluy 3HAHUA, KaK HC-
clieIoBaTeNbCKas MporpaMma).

OnepanroHaIbHbIE OCHOBAHUS HAyYHOW KapTUHBI Mupa. OTHOLIEHHE OHTOJOTUYECKUX MO-
CTYJIATOB HAYKU K MHUPOBO33PEHUYECKUM JOMUHAHTAM KYJIbTYPBI.

®dunocodckue ocHoBaHUS Hayku. Ponb duimocodpckux mael U MPUHIMIIOB B 0OOCHOBAHUH
Hay4yHOro 3HaHus. Puiocodckue uaen Kak 3BpUCTUKA HAaydyHOro noucka. dunocodcekoe o6ocHO-
BaHHE KaK YCJIOBHE BKIIIOUEHHS HAYYHBIX 3HAHHUM B KYJIbTYPY.

S. luHaMHKa HAYKH KaK MPouece MOPOoKAeHH HOBOI'0 3HAHUS.

Uctopuueckass M3MEHUYMBOCTh MEXAHU3MOB IMOPOXKACHUS HAYYHOTO 3HaHUs. Bzaumopei-
CTBHE OCHOBAHMI HAayKHd M OIbITAa KaK Ha4aJbHBIM 3Tall CTAHOBJIEHHS HOBOM IucUMIUIUHBL. [Ipo-
6nema kinaccudukanuu. OOpaTHOe BO3/A€UCTBHE IMIUPUYECKUX (PAKTOB Ha OCHOBAHUS HAYKH.

®opMHpOBaHUE MEPBUYHBIX TEOPETUUECKUX MOJENel U 3aKOHOB. Poib aHanmoruii B Teope-
THyeckoM mnoucke. [Ipoueaypsl 000CHOBaHMS TEOpPETUYECKUX 3HaHUI. B3auMocBs3b joruku oT-
KPBITHSI U JIOTHKU O0OCHOBaHUS. MeXaHU3MbI Pa3BUTHS HAYYHBIX TTOHSITHH.

CraHoBIIeHHE pa3BUTOM HaydyHOU Teopuu. Kriaccmueckuil M HEKIACCHYECKUN BapHUaHTHI
(dbopmupoBanus Teopuu. [ eHe3uc 00pas3oB pelIeHUs 3a/1a4.



[IpoGnemubIie cuTyanuu B Hayke. [lepepactanne 9acTHBIX 3a1a4 B mpoosieMbl. Pa3Butre oc-
HOBAaHUM HAYKH I10]] BIMSHUEM HOBBIX TEOPHIl.

[TpobGnema BKIIIOYEHUSI HOBBIX TEOPETUUECKUX MPEJICTABICHUH B KYJIBTYpY.

6. Hayunble Tpaaiunuu U Hay4YHble PeBOJIONMU. THIBI HAYYHOH PAlMOHAIBLHOCTH.

B3aumopaeicTeue Tpaauuuid U BOSHUKHOBEHHE HOBOrO 3HaHUsA. HaydHble peBomonuu Kak
NepecTpoiika OCHOBaHMK HayKu. [IpoOsieMbl THIIOJIOTUU HAYYHBIX PEBOIIONMNA. BHYTpuaucuumim-
HapHbIE MEXaHU3Mbl HAay4YHBIX PEBOJIIOLMNA. MeEXIUCIMILIMHAPHBIE B3aMMOJCHCTBUS U "MIapaaur-
MaJIbHBIE MTPUBHUBKH" Kak (DaKTOp PEBONIOLMOHHBIX MpeoOpa3oBanuii B Hayke. COUMOKYIBTYpPHBIC
IPENOCHIIKY INI00aIbHBIX HAaydyHBIX peBomouuid. [lepecTpoilka ocHOBaHMM HaykKu M M3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHBEpCaluil KylbTyphl. lIporHoctuueckas poib ¢uiocodcekoro
3HaHus. Puocopus Kak reHepanus KaTeropuaabHbIX CTPYKTYpP, HEOOXOIUMBIX JJIi OCBOEHUS HO-
BBIX THIIOB CUCTEMHBIX OOBEKTOB.

Hayunble peBosonnn Kak TOuku Oudypkaluu B pa3BUTHM 3HaHMs. HenuHeliHocTh pocTa
3Hanuil. CeleKTHBHAs POJIb KYJAbTYPHBIX TpPaIWLIUKA B BBIOOpPE CTpaTeTMil HAyYHOTO DPAa3BHUTHUA.
[Ipo6nema noTeHIMaTbHO BO3MOXHBIX HCTOPUNA HAYKH.

['mo0anbHbIe PEBOJIIOLMN U TUIBI HAYYHOM paliMoHajIbHOCTU. McTOoprueckas cMeHa THUIIOB
Hay4YHOW pallMOHAJIbHOCTHU: KJIACCUYECKasl, HEKJIACCUUECKasl, IOCTHEKJIACCUYECKasi HayKa.

7. Oco0eHHOCTH COBPEMEHHOI0 3Tana pa3BuTus HayKu. [lepcrneKTHBBI HAYYHO-TEXHHMYECKOI0
nporpecca.

['maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, MTOCTHEKJIaccuueckoi Hayku. COBpeMEHHbIE Mpo-
neccbl au¢pdepeHuManMy W UHTEerpauuu  Hayk. CBs3b JUCLUIUIMHAPHBIX M MPOOJIEMHO-
OpPUEHTUPOBAHHBIX HccienoBaHuil. OCBOEHNE caMOPa3BUBAIOIIMXCS "CHHEPreTH4YeCKUX'" CUCTEM U
HOBBIE CTPATErMH HAYYHOr'O NOMCKA. PosIb HENIMHENHOW AMHAMUKY U CUHEPTETUKH B Pa3BUTHH CO-
BPEMEHHBIX MPECTAaBICHUN 00 HCTOPUYECKN Pa3BUBAIOMIMXCS crcTeMax. | ToOaIbHBINA 9BOIOLNO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOIO M CHUCTEMHOrO MOAXO0JO0B. I'7100anbHBIN 3BOJIIOLMOHU3M H CO-
BpeMEHHasl HayyHas kapThHa mupa. COIMKEHHE MJIealoB €CTECTBEHHOHAYYHOI'O M COLMAJIbHO-
TYMaHUTapHOTo Mo3HaHuA. OCMBICIEHHE CBA3€H COLMAIBHBIX M BHYTPHUHAYUYHBIX LIEHHOCTEH Kak
yCIIOBUE COBPEMEHHOI'O Pa3BUTHUS HayKU. BKIloueHue colualbHbIX [IEHHOCTEH B Ipoliecc BbIOOpa
CTpaTEruil UCCIEeN0BATENbCKON NEATENBHOCTH. Pacmpenue 3Toca Hayku. HoBble aTHUECKHE MTPO-
OseMbl Hayku B KoHIe XX ctonetus. [IpobiemMa rymaHUTapHOTO KOHTPOJSI B HAyKe U BBICOKHUX
TEXHOJIOTHAX. DKOJIOTUYECKAs! U COLMAIbHO-TYMaHUTapHasl 3KCIIEPTU3a HAyYHO-TEXHUYECKUX TIPO-
exToB. Kpusuc njeana nieHHOCTHO-HEUTPAIBLHOTO UCCIEA0BAHUS U ITPOOIIeMa UAeaJOru3UPOBaHHON
HayKd. DKoJlorndeckas 3Tuka u ee ¢uiocodckre ocHoBaHUA. PUIOCOPHS PyCCKOTO KOCMU3MA U
yuenune B.M.Bepuanckoro o 6uocdepe, rexnochepe u Hoochepe. [IpodaeMbl 3K0IOTHUECKOM ITH-
KU B cCOBpeMeHHoM 3anaanoit punocoduu (b.Kammmkor, O.Jleononsa, P.ATrdunsa).

[TocTHekaccuueckasl Hayka M HW3MEHEHHE MHUPOBO33PEHUYECKHX YCTAaHOBOK TEXHOTC€HHOM
nuBuan3anuu. CouueHT3M U antucuueHTusM. Hayka u napanayka. [lornck HOBOro tumna nuBUIN3a-
LIMOHHOTO Pa3BUTHS U HOBbIE (PYHKIIMM HayKH B KyJabType. HayuHas pannoHaibHOCTH U Ipoliema
auasora KynbTyp. Poib Hayku B Ipeo10JIEHUH COBPEMEHHBIX TTI00aIbHBIX KPU3HCOB.

8. Hayka kak couMaJIbHbI HHCTUTYT.
Pa3znnuHble MOIXOABl K ONPENEICHUIO COLMAIBHOIO MHCTUTYTa Hayku. McTopuueckoe pa3BuUTHE
MHCTUTYIMOHAIBHBIX (hOpM HaydHOHl aedrenbHocTU. HayuHble coolmiecTBa M UX HCTOPUYECKHE
TUNBl  (pecnyOnMKka YydeHbIXx 17 Beka; HaydHble COOOILIECTBA SMOXH  JUCHMILTMHAPHO
OpraHM30BaHHON HayKd; (pOpMHpOBaHHE MEXAUCIMILTMHAPHBIX cO00IIecTB Haykun XX CTOJIETHUs).
Hayunslie mkonsl. [ToarotoBka Hay4dHbIX KaapoB. Mcropuueckoe pa3BUTHE COCOOOB TPAHCISALMU
Hay4YHBIX 3HAHUM (OT PYKONUCHBIX M3JaHHUM 70 COBpEMEHHOTo KoMmmbioTepa). Kommnberlorepusamnus
HAayKl M ee coluaibHble mnocienctsus. Hayka u skoHomuka. Hayka u Bnacte. IIpoGnema
CEeKPETHOCTH M  3aKphITOCTM  HayudHbIX ucciefoBaHuil. IlpobiemMa  rocynapcTBEHHOTO
pEryJIMpOBaHMsI HAYKH.

Yactp 2. Puitocopust ecTeCTBEHHBIX HAYK
QDunocogckue npoonemol huszuxku
1. MecTo (pM3UKH B CHCTEME HAYK



EcTecTBeHHBIC HayKH U KyJIbTypa. EcTecTBO3HAaHME U pa3BUTHE TEXHUKHU. EcTecTBO3HAHUE U
colpaibHas JkM3Hb oOmiectBa. Pusuka kak (yHOAMEHT ecTecTBO3HaHMA. OHTOIOTHYECKHE,
SMHUCTEMOJIOTMUYECKUE U METOJI0JIOrMUECKUEe OCHOBaHUS (pyHAaMeHTanbHOCTH (pu3uku. Crneunguka
METOAOB (pu3uuecKkoro nozHanus. CBsa3p mMpoOiaeMbl GyHIAMEHTAIBHOCTH (PU3UKH C OMITO3UIHEH
PEAYKIMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3IM4HbIX TPAKTOBOK PEAYKIIMOHU3MA.

®U3MKa U CUHTE3 ECTECTBEHHO-HAYYHOI'O0 U T'YMAaHUTAapHOIO 3HaHUsA. POJIb CHHEPreTHUKU B 3TOM
CHUHTE3E.

2. OHTOJNIOTHYeCKHE NPODIeMBbl (PU3NKH

[TonsTue onrosoruu ¢pu3zn4eckoro 3HaHus. OHTONIOTMYECKUN cTaTyC (PU3HUECKON KapTHHbI
MUpa. DBOJIONMS (PU3UYECKON KapTHHBI MHUpPa U HM3MEHEHHE OHTOJIOTHUH (DU3MYECKOTO 3HAHMUS.
MexaHnueckasi, 2JICKTPOMarHiTHas 1 COBPEMEHHAsl KBAHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUPA Kak
3Tarbl pa3BUTHs (PU3HMYECKOTO O3HAHUS.

Yactuupsl 1 nosis Kak (yHIaMeHTaJdbHblE aOCTPAKLMKU COBPEMEHHOM (DU3MUYECKON KapTHUHBI
MHUpa U TpobdieMa UX OHTOJOTHYECKOro craryca. OHTOJOTHUYECKUI CTAaTyC BUPTYaJbHBIX YACTHIL.
[Tpobnemsl knaccupukanuu ¢GyHIAMEHTAIbHBIX YacTUL. TuObl B3auMOJEHCTBUH B (usuke u
npupoaa B3auMoaericteuid. CTaHmapTHas MOJCNb GyHIAMEHTAIBHBIX YaCTHI] U B3aUMOJICHCTBUHN H
€€ KOHLENTyaJlbHble TPyAHOCTU. PU3NYECKUN BaKyyM M IIOMCKM HOBOW oHTOJjoruu. Crparerus
MOKUCKOB (pyHIIAaMEHTaNbHBIX 00BEKTOB U uaen Oyrctpana. Teopus ctpyH u “reopust Bcero” (TOE)
U Ipo0sIeMbl UX 0OOCHOBAHMUSL.

3. [IpoGJieMbI NPOCTPAHCTBA U BpeMEHHU

[Tpobnema mpocTpaHCTBa M BPEMEHM B KIJIACCHMUYECKOW MexaHuke. Poib KolnepHHKaHCKOH
CUCTEMBl MHpa B CTaHOBJIEHUM TaJWJIEH-HbIOTOHOBBIX IPEJACTaBICHUN O npocTpaHcTBe. [lonsATue
MHEPUHUAIBHOW cUCTEMBl M NpuHUMN nMHepumu ["amunesd. ITpunuun orHocutensHocTH ['anmuies,
npeoOpa3oBanus ["anuies U NOHATHE KOBApUAHTHOCTH 3aKOHOB MexaHMKH. [loHATHE abCOMOTHOTO
npoctpaHcTBa.  duiocopckue U PETUTrHO3HBbIE MPEANOCHUIKM  KOHUEMIHMU — abCOJIFOTHOTO
IIPOCTPAHCTBA U NIPOOJIeMa €€ OHTOJIOTMYECKOI0 CTaTyca.

Teopetnueckne, SKCIEPUMEHTAIbHBIE W METOJIOJIOTMYECKUE IPEANOCBUIKM W3MEHEHUS
rajinjae-HbIOTOHOBCKUX IPEICTaBICHUM O MPOCTPAHCTBE M BPEMEHU B CBA3M C IEPEXOJOM OT
MEXaHMUYECKOH K DJIEKTPOMAarHUTHOM KapTHUHE MUpA.

CneunansHas u obmas teopun oTHocutTenbHocTH (CTO u OTO) A.DiiHmTeiHa Kak
COBPEMEHHBIE KOHIENMIMU TpocTpaHcTBa U BpeMeHH. CyOcTaHIManbHas U pPeSLMOHHAS
KOHUEMNIMHN IPOCTpaHCcTBa U BpeMeHH. CTaTyc pesisliMOHHONW KOHLEMIUU IPOCTPAHCTBA U BpEMEHU
B CTO. IloHatne 0 €OMHOM MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHyymMe I'. MMHKOBCKOrO.
PenstuBuctckue 3¢ dexTsl cokpaiieHus UIMH, 3aMeIJICHUs] BPEMEHH U 3aBHUCHUMOCTH MacChl OT
CKOPOCTH B HMHEPIMAJIBbHBIX CHCTEMax OTcuUeTa. AHAJIM3 POJIM HAOIIOJATeNsl B PENsTUBUCTCKOMN
¢bu3zuke.

TeopeTnueckne, METONOJIOTMYECKHE U ICTETUYECKUE MPEANOCHIIKM BO3HUKHOBeHH OTO.
Ponp mpuHLMIA SKBUBAJIEHTHOCTH HMHEPUUMOHHON U rpaButannoHHo macc B OTO. Craryc
CyOCTaHIIMAIbHOW M PEeSILMOHHOM KoHuenuuil mpoctpaHcTtBa-Bpemenn B OTO. IlpoGnema
B3aMOOTHOLIEHHS] POCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYyMa U TPaBUTAIMOHHOTO TIOJIS.
IIpocTpaHcTBO-BpEMSI U BaKYyM.

Konnenmus reomerpuzanuu (QU3MKH Ha COBpeMEHHOM dTane. [loHsTHe KamuOpOBOUYHBIX
noneil. MHTepmperanuss B3aUMOJEHCTBMH B  paMKax TEOpPUM  KaJIMOPOBOYHBIX  IOJEH.
Tomonornueckne  CBOMCTBA  MPOCTpPAHCTBAa-BpeMEHUM U (pyHAaMeHTaJdbHble  (U3HUYECKHE
B3alMOJECICTBHS.

4. IIpodJieMbl 1eTEPMUHHU3MA

Konuenmus nerepMuHu3Ma W ee pojib B (pu3MuecKkoM TMo3HaHUM. JleTepMHHU3M U
MpUYMHHOCTh. Jluckyccun B ¢unocoduu Hayku IO TOBOAY XapakTepa MNPUYMHHBIX CBS3EH.
Kputuka JI.JOMOoM nmpuHIMNa NpUYMHHOCTH KaK MOpOXKAarolled cBsi3u. IIpuumMHHOCTD M 3aKoH.
[IpoTtuBonocraBneHne NPUUUHHOCTH U 3akoHa B pabdorax O.Konrta. Kputnka konueniuu Konra B
paborax b.Paccena, P.Kapnama, K.[lonmepa. Mnest cymecTBoBaHUS IBYX YPOBHEH NPUUMHHBIX
CBS3EH: HaIIAHAS U TEOPETUYECKasi IPUYMHHOCTD.



[IpyurHHOCTP W  TIEIeCO00pa3HOCTh. Teneonoruss W TeneoHOMU3M. [lpuumHHOE U
(dbyHKIIMOHATBEHOE O0BbsCHEeHWE. Bkiaa napBuHU3MAa U KHOSPHETUKH B JIEMHUCTU(DHUKAIINIO TTOHSTHUS
uenu. [loHsaTue nenu B CHHEpreTUKe.

[TonsiTHE “CBETOBOrO KOHYCa” M PEISATUBUCTCKAs MPUYUHHOCTD. [Ipo0ieMsl neTepMuHI3Ma
B KJlaccuueckoi ¢usuke. Konnenius oqHo3HauHOro (KECTKOro) AerepMuHu3Ma. CTtaTUCTUYECKHE
3aKOHOMEPHOCTH W BEPOSATHOCTHBIC DPACIPENCICHUS B KJIACCUYECKOW (u3nKe. BeposTHOCTHBIM
XapakTep 3aKOHOMEpHOCTEeW MuKpomupa. CTaTyCc BEpPOSITHOCTH B KJIACCHYECKOW M KBaHTOBOU
¢dusuke. Konmemmumsa BEPOATHOCTHOM NIPUYUHHOCTH. [TonmepoBckas KOHIICIIIUSA
MIPeIpacroIOKEHHOCTEH U AUJieMMa JETePMUHU3M- UHAETepMUHMU3M. JlUcKyccuu 1o mnpoliemMam
CKPBITBIX TapaMeTPOB U TOJHOTHI KBAHTOBOM MeXaHUKH. DUIOCO(PCKHI CMBICT KOHICTUU
nonojHUuTebHOCTH H.bopa n mpuniuna neonpenenenHoctu B.1 elizenOepra.

V3MeHeHHne MpencTaBleHU O XapakTepe (QHU3MUECKUX 3aKOHOB B CBSI3M C KOHIICTIIIHEH
“BonbIIoro B3phiBa” B KOCMOJIOTHU U ¢ (POPMHUPOBAHUEM CHHEPTETUKH. [ [pHUMHHOCTD B OTKPBITHIX
HEPABHOBECHBIX JUHAMHUYECKHUX CUCTEMAX.

5. Ilo3HaHUE CJIOKHBIX CHCTEM U (PU3NKA

Cucremusbie uneu B ¢usuke. Ilpencrasnenue o ¢puznyeckux oObeKTax Kak cucremax. Tpu
TUINA CHUCTEM: MPOCTbIE MEXAHMYECKHUE CUCTEMBI; CHUCTEMBI C OOpaTHOHM CBS3bI0; CHCTEMBI C
camMoOpa3BUTHEM (CAaMOOPraHU3YIOIIHUECS CUCTEMBI).

[IpoTuBOpeune Mexay KIacCHUYECKOW TEPMOAMHAMMKOW M SBOJIOIMOHHOW OHOJOTHEl u
KOHLENIMS  CaMOOpraHu3aluu. TepMoAMHAMHMKAa  OTKPBITBIX  HEPAaBHOBECHBIX  CHUCTEM
W.Ilpuroxuna. CraTyc TNOHSATHUS BpPEMEHM B MEXAHMYECKUX CHUCTEMAaX M CHUCTEMax C
camopazButueM. HeoOpaTuMocTh 3aKOHOB NpUPOJBI U “‘cTpena BpeMeHn . CUHepreThKa Kak OJIuH
13 MCTOYHHMKOB JBOJIOLMOHHBIX uae B usuke. JleTepMUHUPOBAHHBIM Xa0C M IBOJIOLMOHHBIC
pOoOIEMBI.

6. IIpob6s1eMa 00bEeKTUBHOCTH B COBpeMEeHHOM pu3nke

KBantoBas MexaHMKa ¥  IOCTMOJEPHUCTCKOE OTPULIAHME HCTUHBI B  HAYyKe.
HeonHo3HayHOCT, TepMHHA “O0BEKTHBHOCTH 3HaHHs: OOBEKTUBHOCTh KakK ‘“‘O0BEKTHOCThH”
onucaHus (ONMUCaHHE peaTbHOCTU 0€3 OTCHUIKM K HaOI0AATENI0); U OObEKTHUBHOCTh B CMBICIIE
aIeKBaTHOCTU TEOPETHUYECKOTO ONUCAHUS AEHCTBUTEIBHOCTH.

[Tpo6ieMaTHYHOCTh TOCTHIKEHUS “O0BEKTHOCTH OIUCAHUS U Peain3yeMOCTh MOJyuyeHUs
3HAHHUS, aICKBaTHOT'O JIEHCTBUTEIBHOCTH.

TpyaHOCTH AOCTHXKEHHSI OOBEKTHUBHO MCTUHHOTrO 3HaHus. “HemoonpeneneHHocTs” Teopuun
SMIMPHUUYECKUMHU JIA@HHBIMM M BHEIMIIMPHUUYECKHE KPUTEpPUM OLIEHKM Teopuil. ‘“‘Teopernueckas
Harpy>K€HHOCTH”’ SKCIIEPUMEHTAJIbHBIX JaHHBIX U TEOPETUYECKU HEUTpaNbHbBIN S3bIK HAOIIOICHUS.

Ponb conmansHbBIX (aKkTOPOB B JOCTHXKEHUU MCTUHHOTO 3HaHMs. KpuTudeckast Tpaauius B
Hay4YHOM COOOIIECTBE U YCIOBHE NOCTHXKEHUSI 00beKTUBHO UcTHHHOTO 3HaHus (K.ITommep).

7. ®uU3UKa, MATEMATHKA U KOMIILIOTEPHBIE HAYKHU

Ponbp marematuku B pa3BuTuUM (U3MKH. MareMaTuka Kak s3bIK (U3MKU. MaTemaTuueckue
MeToIbl W (OpPMHUPOBAaHHME HAYYHOrO 3HaHMSA. Tpu dTama MaTeMmaTu3alud  3HaHUS:
(heHOMEHOIOIrMYeCKU, MOJIEIbHBIN, (PYyHIaMEHTAIbHO-TEOPETUYECKUH.

“KosBotonus’” BEIYUCIUTENBHBIX CPEJICTB U HAYYHBIX METO/IOB.

[TonsiTue wuHpOpMAIMKM: TEHE3UC M COBPEMEHHbIE TMOAXOAbl. Marepusi, 3Heprus,
uHpopManus Kak (yHJaMEHTAIbHbIE KaTerOPHUH COBpeMeHHON Hayku. [Ipobiema BKIHO4aeMOCTH
MOHATHS MH(OpMaLUU B (PU3NUECKYI0 KapTHHY MHpa. CBs3b HH(GOPMALIUU C MOHITUEM IHTPOIIHH.
[Ipobnema omnucanuss HWHGPOPMALMOHHO OTKPBITBIX cHcTeM. KBaHTOBBIE KOppENlsLUU U
nHpopmanus.

P.®eiiHMaH 0 BO3MOXKHOCTH MOJEIMPOBAaHUS (PU3MKH Ha KoMIbioTepax. OrpaHudeHus: Ha
MOJIETMPOBAaHUE KBAHTOBBIX CHCTEM C IIOMOMIbIO KJIACCMYECKOro Kommblotepa. llonsatue
KBAaHTOBOTO KOMITIbIOTEPA. BbluncnutenbHble MamuHbl ¥ npuHuun Yepua-Trropunra. KBantoBas
Teopus cinoxHocTu. CBs3u Mexay npuHuunom Yepua-Teropunra u pazaenamu GU3HNKH.



Yacrs 3. UcTopus HAaykn
HUcrtopusa puzuxku
1. BBoagHast yacrthb

Harypdunocodpckue kopau ¢usuku. Ousnka B CUCTEME €CTECTBEHHBIX HayK. Dusmka u
TEXHHUKA. DKCIEPUMEHT U Teopus. Ou3nyecKue sIBICHUS, 3aKOHbI IPUPOABI ¥ MPUHIUIBI (PUZHUKH.
Matemaruueckue CTPYKTypbl ¢usndeckux teopuil. ®msuka u ¢uiocodus. MHCTUTYIHATH3AIAS
¢usuku. Hayunoe coobmiectBO (U3MKOB. MeTOq0M0rnYecKue MOAX0Abl K M3YyYEHHIO Pa3BUTHUS
(bU3MKU: KapTUHBI MUPA, UCCIIE0BATENILCKUE TIPOTPAMMBI, HAYYHBIE PEBOJIOIIHH.

2. loxkaaccuueckasi puznka

2.1. ®uznyeckue 3HaHUsA B AHTHUHOCTH. OT HaTyppuiIocopun K craTuke Apxumesna u reo-
neHTpuyeckon cucreme lltonemes.

OBoNIOIMS IPEICTaBICHUM O NMpUPOAE U €€ IepBOHAYanax y JOCOKPAaTHUKOB. AHTHYHBIE
atomucTsl (JIeBkunm, demokput, Dnukyp, Jlykpenuii Kap). [Tudarop u Ilnaron — npoBo3BecTHH-
KM MaTeMaTH4eCcKoro ecrecTBo3Hanus. dusuka u kocmonorus Apucrorens. EBkinn u ero «Hava-
na». Apxumen u ['epoH ANEKCaHIPUNCKHIL: 3aKOHBI pblyara U TMAPOCTATUKHU, MSTh MPOCTHIX Ma-
mmH. [Tpobnema n3mepenns Bpemenu. Onruka EBknuna, Apxumena, ['epona AnekcanapuicKoro u
[Itonemes. I'eonentpuueckas cucrema mupa lltonemes.

2.2. ®uzuka Cpegnux BexoB (XI-XIV Bg.).

VYnanok eBporneiickoil Hayku. OCBOGHHE aHTHUYHOTO 3HAHUSA apaOCKOW HAyKOHW: cTaTHUKa U
yueHue 00 yJaenbHBIX Becax (anb-bupyHu, anb-Xa3uHu U 1p.), oNTHKA (AJbXa3eH U Jp.), CTPOCHHE
BemiecTBa (ABeppoac). Bnusinue apaboB Ha Bo3pakaatorytocs eBporneiickyto Hayky XI-XI1I Bs.

BosnuknoBenne ynuepcutetoB. Ctatuctuka B counHeHusix Mopnana Hemopapus. Kune-
MaTtuueckue uccinegoanus Y. ['eiitcOepu u T. bpanBapauna (MoHSATHE CKOPOCTH HEPABHOMEPHOTO
nBKeHus ), a Takke Y. Okkama u K. Bypunana (koHuenus uMieryca u nmpobieMa OTHOCHTEIb-
Hoctu nBuxkeHus ). Yuenue o cBere (P. ['poccerect, P. bakon, O. Burenmuii).

2.3. ®usuka B 210Xy Bo3poxaeHus U KoNEepHUKAHCKasi peBOJOLUsA B acTpoHOMHUH (XV —
XVI BB.).

BozpoxxaeHne KyiabTypHBIX LIEHHOCTEM aHTUYHOCTH. PEHOMEH T'yMaHH3Ma M €ro CBS3b C
no3HaHueM npupoibl. COMmKeHne MHKEHEPHOTo JIeNla U €CTECTBEHHBIX HayK.

dusnyeckue OTKPHITHS, MEXaHUKa U U300peTeHust Jleonapao na Bunum (3aKoHBI TpeHUS,
SIBIIGHUSI KaWIIIPHOCTH, (JOTOMETPHUS U TeOMEeTpUIecKasi onTuka u T. A.). CTaTuka u TUAPOCTaTH-
ka C. CreBuna. H. Tapranss, Jx. beHenertu u Ap. — npenmecTBEHHUKU TaTUIEEBCKOT0 YUEHHS O
nekeHnu. Cos3nanne H. KonmepHHKOM TelnMoneHTpUYEeCcKO CHCTEMBl MHpa — BayKHas IPEATO-
chlIKa HayyHoi peomtouun XVII B.

3. Hayunas peBosaonusi XVII B. 1 eé BepiinHa — Kjaccuyeckas
MexaHuka HoroTona

3.1. IloAroToBUTENBHBIN, TPETHBIOTOHOBCKUN MEPHO/I.

KennepoBckue 3akoHbl nBuxkeHus maHer. Mexanuka ['. [anmsies. Meron MBICIEHHOTO
SKCHEpUMEHTa. 3aKOH MaJeHHs TeJ, NMPUHIMIIE WHEPLUUH U OTHOCUTEIILHOCTH, Mapaboiudeckas
TpaekTopusl IBHWKEHUS cHapsina. [anuneit — nHabmromarens u skcrnepuMmenTarop. Ilponece 'anu-
nesi. Meroponorust Hayku B counHeHusx @. bakona u P. [lexkapra. Kapre3nanckas kapTuHa Mupa u
BKIiaf Jlekapra B pu3uky. AkajgeMuu — OCHOBHasl (popMa HHCTUTYLHAIN3AUU HAYKH.

Mexanuka X. ['toiirenca. /I[uHamMyuka paBHOMEPHOTO KPYroBOT'O JIBWXKEHMS, (OpMyIa LeH-
TpoOEXKHON cuiibl. MasTHUKOBBIE Yachl. 3aKOHBI coxpaHeHMs. Teopusi (GU3MUECKOro MasiTHHKA.
Teopus ynpyroro ynapa.

OcHosuble goctmxenus ¢puzuku XVII B. Uccnenosanus V. ['mnpbepra B 0011acTH 31€KTpU-
yecTBa M MarHeTusMa. ['eomerpuueckas ontuka Kemnepa, B. CHemnyca m [lekapra; npuHIMI
I1. ®epma. Koneunocts ckopoctu cBeta (O.Pémep). Habmomenuss mumdpaxkinumum cBeTa
(®. I'pumanbiu, P. I'yk). YueHnue o mycrore, nHEBMaTHKa, ydeHHe o raszax u termiore (O. ['epuke,
3. Toppuuennu, b. [1ackans, P. boitne u ap.).

3.2. Coznanue HpI0TOHOM OCHOB KJIACCUYECKOM MEXaHUKH.



«MaremaTtndeckue Hadayia HatypaibHOU (rtocopun» Heiorona. Ilyre HeloToHa k co3na-
nuto «Hauam». Crpykrypa «Hauan». IIpencraBienue o mpocTpaHcTBe W BpeMeHH (aOCONIOTHBIC
MIPOCTPAHCTBO U BPEMsi, CHMMETPHUH MPOCTPAHCTBA M BPEMEHHU, MIPUHILIUII OTHOCUTEIBHOCTH). TpH
OCHOBHBIX 3aKOHA HPIOTOHOBCKOM MEXaHMKH. 3aKOH BCEMHUPHOT'O TATOTEHHUS U HEOECHAsi MEXaHUKa.
BeiBog 3akonoB Kemepa. Mecto 3akoHOB coxpaHeHus B cucreme Hprorona. HeroToHOBCKas koc-
Mmonorusi. ['eomerpuueckue u nuddepeHnnuanbHo-aHATUTHUECKUEe (HOPMYITUPOBKU 3aKOHOB MeEXa-
Huku. Bkian I'. Jleiioanna B mexanuky. Onrtuka HeroToHa.

3.3. TpuyMd HBIOTOHHMAHCTBA W HAKOILUICHHE (PU3UUYECKUX 3HAHWUU B Bek [IpocBemieHus —
XVIII B.

Bocnpustue mexanuku HproTOHa B KOHTHMHEHTanbHOM EBporie. AHaIMTUYECKOE pa3BUTHE
mexanuku: ot JI. Ditnepa u XK. Jlamam6epa no XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3nanue
ocHoB runpoauHamuku (JI. Ditnep, 1. bepuymnu, Janambep). Ycenexu HeOeCHOM MEXaHHKH, OCO-
oenno B tpynax Il. C. Jlarmunaca. IlpenBocxumienue uaen “u€puix aeip” k. Mudenom u Jlammna-
coM, a Takxke 3(pQeKTa OTKIOHEHHS Jiyda CBETa, MPOXOAIIero okoyo MaccuBHoro tena (M. I'. ¢pon
3onbanep). Kiaccuko-mexanunyeckass KapTuHa Mupa (IporpaMMa “MOJEKYISpPHOW MEXaHUKH
Jlannaca).

HccnenoBanue 3eKTpUUeCcTBa U MarHeTU3Ma — Ha IMYTU K KOJIMYECTBEHHOMY 3KCIIEPUMEH-
Ty (I'. Puxman, I'. Kapengum, O. Kynon). ®nronaneie u 3¢upHbIE TPEACTAaBICHUs 00 dIIEKTpHYe-
ctBe b. ®panknnna, @. Onunyca, M. B. JlIomonocoBa u JI. Diinepa. “l'anibBaHu3M” U sBJICHHE
anexkTpuyeckoro Toka (JI. 'ansBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHE OCHOBHBIX MOHATHI YYEHUS O TEIUIOTE; MPEACTABICHUE O TEIJIOPOAE U KUHETHYE-
ckoil mpupoze remiotel (M. B. Jlomonocos, [x. bk, A. JlaByasbe). KopnyckymsipHas onTuka: ot
Herotona no Jlamnaca. DaeMeHTHI BOTHOBBIX MpeACTaBlIeHUM 0 cBete (Ditnep).

4. Knaccuveckasi Hayka (XI1X B.)

4.1. Hauano ¢opMupoBaHus KIaccUu4eckoi (U3MKU HAa OCHOBE TOUHOTO IKCIIEPUMEHTa, (e-
HOMEHOJIOTHYECKOT0 TI0IX0/1a M MareMaTrudeckoro aHaimsa (1800-1820-¢ rr.).

[Tapuxckast moMTUTEXHUUECKas 1IKoJa — JeTHile Bemukoil ¢paHIry3ckoil peBOIIOLUH U JIU-
JIep MaTeMaTUKO-aHATUTHYECKOTO moaxona kK ¢usuke. BomHoBas Teopust cBerta O. Openens (e€
pasButue B padorax O. Komm). Dnexrpoaunamuka (ot X. Opctena k A. M. Ammepy). Teopus ten-
nonpoBogHocTH XK. dypre. Teopus temoBbix Mamun C. Kapuo. KimroueBast konnenius @ypre —
¢usuka kak Teopus nupdepeHIHaTbHbIX YPaBHEHUN C YaCTHBIMH MPOU3BOAHBIMU 2-TO TMOPSIIKA.
OcBoenue (paniysckoro onsita B 'epmanuu (I'. C. Om, @p. Heitman u np.), bpuranuu (JJx. I'pun,
V. Tomcon u ap.), Poccun (H. U. Jlo6auesckuit, M. B. Octporpanackuii u ap.). @opmupoBanue Gpu-
3MKH Kak HayuHo# auciuruinabl B Poccun (ot 3. X. Jlenra no A. I'. CroneTtosa).

4.2. Equnast osieBast TEOpHs JIEKTPUUYECTBA, MarHeTu3ma u csera: or M. @apanes k [Ix.
K. Maxkcsemry (1830-1860-¢ rT.).

Hakonnenue 3nHaHuii o0 snexTpuyectBe U MmarHetusme B 1820-1830-e rr. ([Ix. I'enpw,
M. @apanei, 2. X. Jlenn, b. C. SIxobu u ap.).

dapanieeBckasi mporpaMma CHHTe3a (PU3MUECKUX B3aWMOJICHCTBUI Ha OCHOBE KOHLEMIIMU
ommskozaeiictBus. OTkpoiTie PapajgeeM IIEKTPOMAarHUTHON WHAYKIUH. CUIIOBBIC JIMHUM W HJIES
nonst 'y @apanes. DNeKTpoJMHAMUKA JaTbHOJACHCTBUS M €€ KOHKYPEHIIUs ¢ IPOrpaMMoOi OH3Ko-
nevictus (B. Bedep, ®@. Hetiman, I'. ['enbmronbi 1 ap.). ['eHe3nc Teopuun 3eKTpOMarHUTHOTO T10-
11 Makcsesuia. YpaBHeHHsT MakcBeiia. DJIEKTPOMarHuTHBIE BOJIHBI M 3JIEKTPOMAarHUTHAsI TEOPHUS
ceta. [IpencraBienue o Jokanu3alMy U MOTOKE SHEPruu 3nekTpoMarHuTHoro noist (H. A. Ymos,
JIx. IlovinTuHr U ap.). OneiTel I'. 'epuia ¢ 37€KTPOMarHUTHBIMA BOJIHAMU M JIPYTUE SKCHEPUMEH-
TaJbHbIE MMOATBEPKIECHUS Teopuu (B yacTHOCTH, oOHapyxenue I1. H. JleGeneBbiM cBeTOBOrO AaB-
nenus). Cummerpuunas ¢opmynupoBka ypaBHeHuid MakcBemna I'. I'epuem u O. XeBucaiinom.
Nzobperenue paauo (A. C. ITonos, I'. Mapkonmn).

4.3. ®u3uKa TEIUIOBBIX ABJICHUH. 3aKOH COXPAHEHHS DHEPTMH M OCHOBBI TEPMOAMNHAMMKH
(1840-1860-¢ rr.).

OTKpBITHE 3aKOHA COXPAHEHUS YHEPTUM KaK COOTHOLIEHMS SJHEPI€TUUECKON IKBUBAJIEHTHO-
CTH BCeX BUAOB JBMWXeHUS U B3aumozeicTeus ([x. I1. Jxoyns, I'. 'enbmromnsir u P. Maiiep, 1840-



e rT.). Beenenne Y. TomconoM abcomoTHOM miKansl Temmneparypsl. Coenunenue uaeit C. Kapao ¢
KOHIICTIIMEH COXpaHeHHs SHEPruu — pPOXJAEHHE TepMOAMHAMUKH B pabortax P. Kmaysmyca,
V. Tomcona u V. Pankuna (1850-¢ rr.). Bropoe Hayano TepMoauHaMUKu i1 0OpaTUMBIX U HEOO0-
paTUMBIX MPOLIECCOB, OHATHE SHTPONUU U mpobiiema “reruioBoi cmept’” Beenennoii. [locneny-
I0ll[ee pa3BUTUE TEPMOJUHAMHUKHU: XuMudeckas TepmoauHamuika JDk. Y. 'n66ca, Tperbe Hauaso
tepMmoarHamMuku B. HepHcTa 1 311€MEHTBI TEpMOIMHAMUKY HEPABHOBECHBIX IIPOLIECCOB.

4.4. ®dusuka TemoBbIX sABIeHUNA. KuHeTnyeckas Teopus ra3oB U CTaTUCTUYECKAs] MEXaHUKA
(1850-1900-¢ rr.).

Kunernueckas Teopus razos Knaysnyca u MakcBenna (1 ux npenauiectBeHHUkH). Cozianue
OCHOB CTaTUCTMYECKON MEXaHMKU: pacnpezaeneHue MakcBemia — boibpliMaHa, OT MOIBITKU MeXa-
HUYECKOTr0 OOOCHOBaHMs 2-TO Hayaja TEPMOJMHAMUKH K €ro CTaTUCTHUYECKOMY OOOCHOBaHHIO
BonprimanoM. Kunernueckoe ypaBHenue bonbiiMana. Pa3BuTue craTucTuueckoil mexaHWKu [ uo-
o6com. Teopus BpoyHOBCKOTro ABMKEHHS W JI0KA3aTEIbCTBO PEAbHOCTH CYILIECTBOBAHUS aTOMOB
(A. Ditnmrreitn, M. Cmonyxosckuid, XK. [leppen). Dproauueckas runore3a u e€ pazsutue B XX B.
Cratuctnueckas usmka.

5. Hayunas peBoJsonus B ¢pu3uKe B nepBoii tperu XX B.
U e¢ BepIINHA — KBAHTOBO-PEJISITUBHCTCKHE TEOPHH

5.1. DKcriepuMEHTAILHBIA POPHIB B MUKPOMHP; KPU3UC KIIACCHUECKOW (DU3HMKH; 3IEKTPO-
MarHUTHO-NOJIEBas KapTUHA MHpA.

JlaBuHa SKCIIEPUMEHTAJIBHBIX OTKPBITUN: PEHTIC€HOBCKHUE JIY4M, PaJUOAKTUBHOCTb, 3JIEK-
TpoH, 3(dextr 3eemana (B. K. Pentren, A. bekkepens, [Ix. Tomcon, M. Ckmanosckas-Kropu,
I1. Kropu, D. Pesepdopn u nap.). Kpusuc kmaccumueckodd (Gu3MKu: mpobiaemMbl 3(UPHOTO BeTpa
(A. Maiikenscon, X. A. Jlopenn, J[x. ®utimypkepanba U Ip.), pacupeeicHUs YHEPTUU B CIICKTPE
yépHoro tena (B. Bun, O. Jlrommep, O. [Ipuncreiim, I'. Pybenc, ®@. Kypabaym, M. [1nank), cratu-
CTHYECKOro 000CHOBaHUs 2-ro Havana tepmoauHamuku (boneiman, 'ub0c u ap.); KpUTHKA Kiiac-
CHUKO-MEXaHu4ecKol kapTuHbl mupa (O. Max, II. lrorem, A.Ilyankape). DnexTpoHHas Teopus
X. A. JlopeHna 1 31€KTpOMarHUTHO-TI0JIEBAsi KApTUHA MUDA.

5.2. KBanroBas Teopus uzinydenust M. Ilnanka. CBeroBble kBaHThl A. DiiHiTeHa (1900-¢
IT.).

[Ipenpicropusi: moOHATHE aOCONIOTHO YEPHOIrO Tea, 3aKOHbl TEIJIOBOTO U3ITyYEHUS
(T'. Kupxrod, U. Credan, JI. Bonbuman). [Ipo6nema pachpeneneHus YJHEPTUH B CIIEKTPE H3TydeHHS
a0COIOTHO YEPHOTO Teja U €€ CBEeTOTEXHUYECKHE UCTOKU. [IepBbie MOMBITKU pelieHns poOIeMbl:
dopmynel B. A. Muxenscona, B. Buna, J[x. Penes, M. [Inanka. KBantoBas runoresa [lnanka; mo-
crosiHHas [lnaHka; maHKOBCKUM 3aKoH u3nydeHHsl. CBeTOBble KBAHTHI DMHILITEHHA U KBAaHTOBAs
teopust poTorpdexra. OTKPBITHS DUHIITEHHOM KOPIYCKYJISIPHO-BOJIHOBOTO Jyanu3Ma Juis CBETa.
BBenenne NoHATHS WHIYLUMPOBAHHOTO M3JIY4YEHHMs] U BBIBOJ Ha €ro ocHoBe Qopmynsl [lnanka
(O¥HIITENH): Ba)KHOE 3HAUEHUE 3TOT0 MOHATHS JUIs KBAHTOBOM 3JIEKTPOHUKH.

5.3. CnenunanbsHas Teopust otHocutenbHocTH (1900-€ rT.).

Coxpamenue ®urnpkepanbaa — Jlopenua u npeodbpaszoBanus Jlopenma, A. Ilyankape u
OinmreitHa (1904-1906 rr.) — co3znanue QyHaaMeHTa crenualibHOW TEOPUH OTHOCHTENBHOCTH.
3aBeplIeHre TEOPUH DNHIITEHHA: aKCHOMAaTHKa TEOPUH, ONEpallMOHAIbHO-U3MEPUTENBHAS U PETIs-
THUBHUCTCKAsl TPAKTOBKA TEOPUH, OTKa3 OT 3(upa. DKCIIepUMEHTAIbHOE MOITBEPKIEHUE TEOPUHU OT-
HocuTenbHOCTH. YeThlpéxmepHas GpopmynupoBka Teopun I'. MuHkoBckuM. PensitTuBucTcKas mnepe-
CTpoiika Kkiaccuyeckoi pu3nku. BO3HUKHOBEHUE HA OCHOBE TEOPUHM OTHOCHUTEIBHOCTH TEOPETUKO-
MHBAapHaHTHOI'O MOJX0/a.

5.4. OGuiast Teopust OTHOCUTEIbHOCTU. PensituBrcTckast kocMonorus. IIpoexTsl reomeTpu-
geckoro nosueoro cuuTe3a ¢pusuku (1910-1920-¢ rr.).

[Tonoxxenue B Teopun TsaroteHus Ha pyoexe XIX m XX BB. [IpuHIUN SKBUBaJIEHTHOCTU
OWHIITEWHA, OCHOBAaHHBIN Ha PEISTUBUCTCKOM HMCTOJKOBAaHUU PABEHCTBA MHEPTHON M IpaBUTALU-
OHHOM Macc.

TenzopHo-reoMeTpudeckas KOHIENIUs rpaBuTaii. OTKpbITHE O0IEKOBApHAHTHBIX YPaB-
HEHHUW I'PABUTALMOHHOIO IOJS — 3aBEPIIEHWE OCHOB TEOPUHU. BO3HHMKHOBEHHE PEIATUBHCTCKOMN



kocMmosioruu: ot A. OunmTeitHa 10 A. A. ®punmana. [locneayromiee pa3BuTHe TEOpuu (TpaBUTA-
LINOHHBIE BOJIHBI, 3aKOH COXPAHEHHUs SHEPruu-uMiyibca 1 Teopemsl . Herep u np.) u e€ sxkcnepu-
MEHTaJIbHOE MOoATBEpKAeHHE (A. DANUHITOH U 1Ip.).

[TpoeKThl eMHBIX TEOPHUH MO, OCHOBAaHHBIC Ha H/IEE TeOMETpHU3alH (PU3MUECKUX B3au-
MozeHcTBUM, U uX Heynauu (teopuu 1. Beims, T. Kamymel, A. DifHIITEHHA). DBpUCTHUECKOE 3HA-
YEHHE €JUHBIX TEOPUH MOJIS.

5.5. KBanrtoBas teopust atoma Bojopoaa H. bopa u e€é 0606mmeHune
(1910-1920-¢ rr.).

CepualsibHble CHEKTPbl U paHHUE MOJIEIH CTPYKTYphl atoMoB. OTKpsiTHE D. Pesepdopaom
SIEPHOTO CTpoeHus aromMoB. KBaHTOBas teopus atoma Bojgopozna bopa. IlpuHuun coorBeTcTBUs
bopa. KBantoBeie ycinoBust bopa — A. 3ommepdenbna. OObICHEHHE ONTUYECKUX W PEHTTCHOBCKUX
CIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUECKOI cucTeMbl 3neMeHToB. [IpuHnun 3anpera
B. [Taynu u cnuH snekrpona. TpyaHoctu Teopun. KBaHTOBas Teopusi QUCHEPCUU U TUIOTE3a
H. bopa, X. Kpamepca u Ix. CiaaTepa 0 CTaTUCTUYECKOM XapaKTePe 3aKOHA COXPAHEHUS SHEPTUH U
HMITYJIbCA.

5.6. KBanToBast mexanuka (1925-1930-¢ rr.).

KBanToBass Mexanuka B matpuuHoit ¢popme (B. I'etizendepr, M. bopHn, I1. Mopaan). BosHb
BemiectBa JI. ne bpoitist u BonHoBast mexanuka . lllpenunrepa. DKcnepUMEHTAIIBHOE TOJTBEP-
XeHue BOJTHOBOU mpupo sl mukpouactuil (K. JIaBuccon, A. Jxepmep, JIx. I1. Tomcon). Pazputue
orepaTopHOl GopMyTHUpoBKH KBaHTOBOW Mexanuku (I1. upak u ap.) M JOKa3aTebCTBO YKBHBa-
JEHTHOCTH e€ pa3nu4HbIX ¢popM. BeposTHOCTHAs uHTepHpeTanus KBaHToBoi mexanuku (M. boph).
[Ipunnuner Heonpeaenénnoctu (I'eiizendepr) u nmononuurensHocTH (bop) — ocHOBa (u3MYecKoit
MHTEpPIpETAIMA KBAHTOBOM MexaHHUKH. [[pobiema mpuuYMHHOCTH B KBAaHTOBOM MEXaHUKE U JTUCKYC-
cun Mexay bopom u DitHiireitHoM. KBaHTOBBIE CTaTUCTUKH, CUMMETpPHUSl U CIUH. BakHelue
MIPUJIOKEHUSI KBAaHTOBOW MEXaHUKU (B YaCTHOCTH, paboThl coBeTckux yu€Hbix . . dpenkens,
B. A. ®oka, JI. 1. Mangensmtama, U. E. Tamma, I'. A. T'amosa, JI. 1. Jlannay). OTkpbiTHE KOMOU-
HarmoHHoro paccestHus cBeta (Y. Paman, JI. . Mannensirtam, I'. C. JlanacGepr). OCHOBHBIE I€H-
TPBl M Hay4yHble INKONBI OoTeuecTBeHHOM ¢u3mku B 1920-1940-¢ rr. (mxomsr A. ®@. Modde,
N. C. PoxnectBenckoro, JI. 1. Manaensmrama, C. . BaBunosa, JI. 1. Jlanaay u ap.).

5.7. KBaHTOBas 3JE€KTPOJMHAMUKA, PEISITABUCTCKAS] KBAHTOBASI TEOPHS AJIEKTPOHA U KBAaH-
toBast Teopus mois (1927-1940-¢e rr.).

[IpoGnema KBaHTOBaHMS 3JIEKTPOMArHUTHOTO MOJIS /10 CO3JaHMs KBAaHTOBOM MEXaHHMKHU
(IT. Opendecr, I1. Jlebait, A. Diinmreiin). KBantoBas teopus muznydenus 1. [lupaka. PensaruBuct-
ckue BosiHOBBIe ypaBHeHus (3. Ulpenunrep, O. Kneiin, B. A. ®ok, B. ['opnon).

VYpaBHenue /lupaka nus 2JI€KTpOHA, BKIIIOYANOIIEE TEOPHIO CHUHA. J[MpakoBCKue TeopHs
“IBIPOK” W OTKpbITUE Mo3uTpoHa. OOmias cxema MNOCTPOECHHS KBAHTOBOM TeOpUU TMOJS IO
B. I'eiizenbepry u B. [Taynu. CooTHomieHrne HeonpeaeaEéHHOCTEH B KBAHTOBOW AJIEKTPOJANHAMUKE.
[Ipo6nema pacxogumocteil u e€ pemienue B koHue 40-x rr. (P. ®@eituman u 1p.). DKcnepUuMeHTa b-
HO€ MOATBEPKICHNE KBAHTOBOM JIEKTPOANHAMHUKH.

5.8. ®m3uKka aTOMHOTO si7pa ¥ JEMEHTAPHBIX YacTHIl (OT HEUTpoHA 70 Me30HOB). KocMmuueckue
Jy4U ¥ YCKOPUTENH 3apsbkeHHbIX yacTuil (1930-1940-¢ rr.).

1932 r. — pemwaronuii roa B pa3BUTUN (U3HMKH siIpa U IEMEHTAPHBIX YacTHI] (OTKPHITHE
JUx. Uensukom HeiTpona, runoresa [I. /1. UBanenko u B. I'eii3enOepra o npoTOHHO-HEHTPOHHOM
CTPOEHHH Si/Ipa, MEPBBIE SACPHBIE PEAKIIUU C UCKYCCTBEHHO YCKOPEHHBIMH IPOTOHAMHU U Ap.). D -
¢dext BaBunoBa — UepeHkoBa, ero 00bsICHEHUE U MOCIEAYIOIIee IPUMEHEHUE B sJIepHON (HU3UKE
(IT. A. Yepenkos, U. E. Tamm, 1. M. ®pank — mnepBas oteduectBeHHass HobOeneBckas mpemMust 1o
¢uszuke). Kocmuueckue myun. [lepBbie yCKOpUTEnu 3apsyKeHHbIX 4acTHIl. [IepBble TeopuH SaepHBIX
cun (U. E. Tamm, B. I'eiizenbepr, X. FOkaBa). OTKpbITHE CHIBHBIX U CJIAOBIX B3aUMOJIEHCTBUI
JJIEMEHTapHbIX dYacTull. SnepHele Monenu. MckyccTBeHHas paguoakTHBHOCTh. Bo3snelicTBue
HelTpoHOB Ha siapa (O. @epmu, U. B. KypuatoB u ap.). Otkpsitue sigepuoro aenenus (O. 'an u
@. Itpaccman, JI. Melithep u O. @puin), reopus aenenus bopa — [[x. Yunepa u S. . ®@penxens.



[Tpunnun aBtodazupoku (B. U. Bekcnep, D. Mak-Mwuinan) u pa3paboTka HOBOTO TOKOJIEHUS
LHUKINYECKUX YCKOPUTENEH.

6. OcHOBHbIE JIMHUM PA3BUTHS COBPEeMEHHOI PU3NKHU

(BTOpasi mosioBuHa XX B.)

6.1. SnepHoe opyxue u simepHble peakTopbl. [IpoGieMbl ymnpaBiasieMOro TepMOSACPHOTO
CUHTE3a.

Lennas simepHas peakuus AeNICHUS ypaHa W BBEICHHE MOHATHUs KpUTHUeckol macchl. Ilep-
BbIC MHUIIMATUBBI O MPHHATUU TOCYAAPCTBEHHBIX MPOTPaMM IO CO3JAHHIO aTOMHON OOMOBI (AH-
s, CIIA, I'epmanns, CCCP). ITyck nepBoro simeproro peaktopa (CLIA, 3. @epmu, 1942). /IBa
OCHOBHBIX HAalpaBJCHUs Pa3BUTHUS TOCYJAPCTBEHHBIX SAEPHBIX MPOTpamMM: ILTyTOHUBOE — C HC-
MI0JIb30BAHUEM SIJIEPHBIX PEAKTOPOB; M YPAHOBOE — C MCIOJIb30BAaHUEM pa3/ICIUTENbHbBIX YCTaHO-
BoK. Co3fjaHne aTOMHOW TPOMBINUICHHOCTH U TEpBBIX aTroMHBIX 60M0 B CIIIA (1945) u CCCP
(1949) (mon pykoBoactBoM P. Onmenretimepa u M. B. Kypuarosa).

[IpenpicTropust ocBoeHus: TepMmosifepHOil 3Hepruu. Co3pgaHHe TEPMOSIEPHOIO OpPYKHUS B
CHIA u CCCP. AtomHuas suepretuka. [Ipobnema tepmosaepHoro cunte3a B Anrmuu, CIHIA u
CCCP. Pe3kuii pocT (U3NIECKUX HCCIICAOBAHUH, BRI3BAHHBIA “SAEPHOIN PEBOIIONHEN” B BOCHHOM
Jiene, MPOMBIIIJICHHOCTH U 3HepreTuke. [lonutuyeckue, conpanbHble U STHUYECKHUE acTeKThl “gaep-
HOM peBositonu” BO 2-i nojoBuHe XX B.

6.2. ®u3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUS U KBAHTOBAs SJIEKTPOHHUKA.

KBaHTOBass MexaHHMKa — TEOpETHYECKass OCHOBA (PM3MKH KOHIECHCHPOBAHHOTO COCTOSHHS
(®KC) u xBantoBoit anexktpoHuku (KD). 3onnas Teopus. Meton kBasuyacTul. MarHurtHo-
pPE30HAHCHBIE SIBICHUA: MIEKTPOHHBIN nmapamarHutHeiil pezonanc (JI1P, E. K. 3aBoiickuil) u saep-
HBI MarHUTHBIN pe3oHaHc (SIMP). UccienoBanue noaynpoBOAHUKOB M OTKPBITHE TPAH3UCTOPHOTO
s dexra. Ou3nKa IBICHUN CBEPXIIPOBOJAUMOCTH U CBEpXTEKydecTH. Teopus (a3oBBIX MEPEXOJIOB.
I'erepocTpyKTypBHL.

Panuocnekrpockonuyeckue MpeanochlIki KBAaHTOBOM AeKTpoHUKU. Co3naHue Ma3epoB U
nazepoB. ®KC u KO — BaykHbIe HCTOYHUKHM TEXHUUYECKUX MPUIOKEHUH (U3UKN BTOPOM MOJIOBUHBI
XX B. BozaeiictBue uzaeit u meronoB ®KC u K3 Ha cmexHbIe 0051acTH PU3UKU, XUMHIO, OMOJIOTHIO
u MeauuuHy. OCHOBHbIE Hay4yHbIe HEHTPHI U 1Kokl B obnacth ®KC u K3. 3HauntenbHOCTh OTe-
YyecTBEHHOTO Bkiana B o6a HamparieHuss (OKC — mkoma A. ®@. Modde, II.JI. Kanuna,
JI. . JTanmay, XK. U. Andépos u np.; KO — H. I'. bacos, A. M. [Ipoxopos u 1p.).

6.3. ®u3KKa BBICOKMX dHEPruil: Ha MyTH K CTAaHIAPTHON MOJIENH.

WHTeHcuBHOE pa3BUTHE (PU3UKHU 3JEMEHTApHBIX YacTUI[ M BBICOKUX SHEPIUi, BBI3BAHHOE
YCTEIIHOW peanu3aueii HalMoHAIBHBIX SAePHO-0pYKeHHBIX mporpamm (1950-1960-¢ rr.). Co3na-
HUe OOJIBIIMX YCKOpUTeNeH 3apsbkeHHbIX yacTull. Kosutalijepel M HakomuTenbHble Kojibua. Ily-
3BIPHKOBBIE KAMEPHI U IPYTUE CPEACTBA PErUCTPAIK YaCTHII.

KBanTOBast Teopus Moist — TeOpeTUUecKass OCHOBA (PM3UKHU dJIEMEHTapHBIX yacTull. dusnka
HEUTPUHO U Ca0bIX B3auMoaecTBuil. Konmenius kannOpoBOYHOTo Mo U pazpaboTka Ha e€ oc-
HOBE IEPEHOPMHUpPYEMbIX KBaHTOBOW xpomoauHamuku (KXJ[) (coBpeMeHHOro anaiora TEOpHUU
CWJIbHBIX B3aUMOJICHCTBHI) U €AMHON TEOPUU IJIEKTPOCIA0bIX B3aUMOIEUCTBUH.

6.4. PenaruBuctckue actpousrka U KOCMOJIOTHUSI.

Teopernueckass ocHOBa acTpO(U3UKH M KOCMOJIOTUU — O0INas T€OpUsi OTHOCUTEIbHOCTH.
Bosna oTkpbITHI B acTpodu3uke U kocMoaoruu 1960-x rr., CBSI3aHHBIX C Pa3BUTHEM pajuoOTese-
CKOTIOB, PEHTT€HOBCKON M TraMMa-acTpoHOMHUU. OTKpBITHE KBa3apoB; PEIMKTOBOIO H3IIY4EHHUS,
MIOATBEPKIAOLLETO TUIIOTE3Yy “‘ropsiuell BceeneHHON”; mynbcapoB, OTOXKAECTBIEHHBIX C HEHTPOH-
HBIMU 3BE3/1aMU. PEHTreHOBCKHE 1 raMMa-TeJIeCKOITbl Ha MCKYCCTBEHHBIX cmyTHHKaxX 3emiu (MC3).
Pazputue ¢usuxu u€pHbix apip. Helitpunnas actponomus. Mudusuuonnas kocmonorus. [Ipo0Gie-
Ma IpaBUTAlMOHHBIX BOJIH. ['paBuTanimonnsie auH3bl. [Ipobiema ckpriToil Maccsl. Kocmonornye-
CKHE MOJIEJH C A-4ICHOM B ypaBHEHUAX DUHINTEHHA U KOCMHUUYECKHUI BaKyyM.

7. 3ak/II04YUTEeNbHAA YaCTh

OOmrast xapakTepUCTHKA KBAaHTOBO-PEISATHBHCTCKOM KapTHHBI Mupa (mapaaurma). Hepe-

ménnbie pobnemsl ¢usnku B Hadasie XXI B. [IpoGiema eauHoi Teopun 4-X GyHIaMEHTATBHBIX
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B3auMoieiicTBU. KBaHTOBast Teopus TpaBUTAIIMU U CyNEepCTPYyHbI. [IpobiiemMa Tpsaaymux HaydHbIX
PEBOJIONHI B (PU3UKE.

o. DopmMa NPOMEKYTOYHOM aTTECTALMM . KAaHIUAATCKUN DK3aMEH.

11



AHHOTanugA padoyeil MPOrpaMmbl AHUCUUIIMHBI
«HOCTPaHHBIH A3BIK»

1. HI/ICHI/IHHI/IHa ((I/IHOCTpaHHBIﬁ SI3BIK» SABJAETCA 00s13aTEIbHOMN IJi1 OCBOCHHUS W HaAIIpaBJICHA
Ha MOATOTOBKY K CAa4Y€ KaHAUAATCKOI'O 3K3aMCHa 110 JUCIUIIIINHE ((HHOCTpaHHBIﬁ S3BIK».

2. Lenbio OCBOEHUS MUCHMIUIMHBI «HOCTpaHHBIN SI3BIK» SBIIETCS (POPMUPOBAHUE Y ACIIH-
pPaHTOB HEOOXOAMMOTO JUIsl CAAYM KaHIUAATCKOro K3aMeHa YpOBHs 3HAHUHM, YMEHUH M HaBbI-
KOB B 00J1aCTH UTEHHs, TOBOPEHHUS, ayIMPOBAaHUs, IEPEBOIa, aHHOTUPOBAHUS, pedhepupoBaHus
U IIUCBMA.

3. OOmas Tpya0€MKOCTh AUCITUIUTMHBI COCTABIAET 4 3a4eTHBIC eUHUIIBI, 144 yaca.
4. CopneprkaHue TUCIUTUIMHBIL:

1. Buabl peueBoii KOMMYHHKAIINH

1.1. I'osopenue. AcniupaHT TOJDKEH BIAJICTh MOATOTOBICHHOM, a TAK)KE HEIIOATOTOBICHHON
MOHOJIOTUYECKOH peublo, YMETh JeJaTh pe3loMe, COOOLICHHMS, MOKJIaJ Ha WHOCTPAHHOM S3bIKE;
JTUAIOTHYECKON PEUbI0 B CHTYAIMSIX HAYYHOTO, MPOPECCHOHATHHOTO M OBITOBOTO OOIIECHUS B IIpe-
JieNlaX U3y4EHHOTO SI3bIKOBOTO MaTepralia M B COOTBETCTBUU C M30PaHHOMU CIIEIUAIBHOCTBIO.

1.2. Ayoupoeanue. ActiupaHT OJKEH YMETh INOHUMAaTh HA CIyX OPUTMHAJIBHYIO MOHOJIO-
THYECKYIO U JIMAJIOTHYECKYIO PeUb 110 CICIUAIBHOCTH, OMTUPAsACh HA U3YUYCHHBIN S3IKOBOI MaTepH-
a1, (OHOBBIC CTPAHOBEIYECKHE W TIPOPECCHOHATBHBIC 3HAHUS, HABBIKU SI3BIKOBON W KOHTEKCTYallb-
HOU JOTalKH.

1.3. Umenue. AciupanT JOJDKCH YMETh YUTAaTh, IOHUMATh M HCIIOJIB30BATh B CBOCH Hayd-
HOH paboTe OpPUTHMHAIBHYIO HAYYHYIO JIUTEPATYpy MO CHEIHATIbHOCTH, OMHPAsSCh HAa W3YYEHHBIH
SI3BIKOBOM MaTepuali, (JOHOBBIC CTPAHOBEIYECKHE U MPOPECCHOHATBHBIC 3HAHUS M HABBIKH S3BIKO-
BOH M KOHTEKCTyallbHOH oragku. Biaiers BceMu BUgaMu yTeHHs (M3ydaroliee, 03HAKOMHUTEIBHOE,
MMOMCKOBOE U TTPOCMOTPOBOE).

1.4. ITucemo. AcipaHT OJDKEH BIAJETh YMEHUSMHU MHChbMa B MpeJeNiaX U3YYeHHOTO S3bI-
KOBOTO MaTepHualia, B YaCTHOCTH YMETh COCTaBUThH IIaH (KOHCIIEKT) MPOYUTAHHOTO, H3JIOKHUTH CO-
JepKaHue MPOYUTAHHOTO B (hopMe pe3toMe; HalKucaTh COOOIIEHNE WM JIOKJIaa M0 TeMaM MPOBO-
JTUMOTO HUCCIICTIOBAHUSI.

2. SI3bIKOBON MaTepuan

2.1. Buowt peueswvix oelicmeuii u npuemvl 6e0eHUs 00ueHus

[Tpu oTOOpEe KOHKPETHOTO S3BIKOBOTO MaTepHalia HeoOXOJIUMO PYKOBOJICTBOBATHCS CIIEY-
FOIUMU (DYHKITIOHATHHBIMU KaTETOPHSIMHU:

Ilepedaua gpaxmyanvrou ungopmayuu: cpeactsa oGhopMIICHHs TOBECTBOBAHMUS, OTIMCAHUS,
paccyXJIeHHsI, YTOYHCHHS, KOPPEKIIMH YCIBIIIAHHOTO WM MPOYUTAHHOTO, ONPEICIICHUS TEMBI CO-
OOIIeHH s, TOKJIaaa u T. 1.

Ilepedaua  >MOYUOHANBHOU — OYeHKU CcoOOujeHusi:  CPEICTBA  BBIPAKEHHUS  0omo0Ope-
HUS/HEO100peHUsl, YAUBICHUS, BOCXUIIECHUS, IPEATIOYTCHUS U T.1I.

Ilepedaua unmennekmyanibHblX OMHOWEHUU: CPEJCTBA BBIPAKCHUS COTIIACHS/HECOTIIACHS,
CIIOCOOHOCTH/HECTIOCOOHOCTH CIIeNIaTh UTO-JIH00, BBISCHCHHE BO3MOXHOCTHU/HEBO3MOXKHOCTH CJIC-
JIaTh YTO-THM00, YBEPECHHOCTH/HEYBEPEHHOCTH TOBOPSIIETO B COOOMAEMBIX UM (PaKTax.

Cmpyxmypupogarue ouckypca: ohopMIeHIE BBEACHUS B TEMY, pa3BUTHE TEMBI, CMEHA Te-
MBI, TIOJIBEJICHHE HTOTOB COOOIICHUS, WHUIIMMPOBAHUE W 3aBEPIICHHE Pa3roBOpa, IMPHBETCTBHE,
BBIp@XEHHUE 01aroapHOCTH, pa304apoBaHUs U T.1.;

BJIQJICHUE OCHOBHBIMH (POpPMYJaMH 3THKETa NMPH BEACHUU ITHAJIOTA, HAYYHOW IUCKYCCHH,
MIPH MIOCTPOSHUH COOOIICHUS U T.II.

2.2. ®onemuka
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WHTOHAMOHHOE 0OPMIICHHE TPEATIOKESHHS: CIIOBECHOE, (Ppa3oBoe M JIOTUYECKOE yaape-
HUS, MEJIOJus, nay3anus; (POHOJOTHYECKHE MPOTHBOIIOCTABIICHHUS, PEIEBAHTHBIC NI M3Y4aeMOTO
SI3bIKA: JIOJITOTA/KPATKOCTh, 3aKPBITOCTH/OTKPBITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTB/TJIIYXOCTh KOHEU-
HBIX COTJIACHBIX U T.II.

2.3. JIekcuka

Jlexcuueckuil 3anac coaroUIero KaHAWJATCKUM 3K3aMEeH JOJDKEH cOocTaBUTh He MeHee 5500
JICKCMYECKUX EIMHUI] C YYETOM BY30BCKOI'O MHHHMYMa M TIOTEHIIMAJIBHOTO CJIOBaps, BKJIFOYAs
npumepHo 500 TepMHHOB IPOGUIMPYIOLIEH CEHATBHOCTH.

2.4. I'pammamuxa

Anenutickuii 31K

[Topsimok cnoB mpocroro npemoxkeHus. CI0XKHOE TPEIOKEHHE: CIIOKHOCOUMHEHHOE U
CJIO’KHOTIOTYMHEHHOE TpeuioskeHusl. COI03bI U OTHOCHUTEIIbHBIE MECTOMMEHUS. DITMITUYECKUE
npeuIokeHus. beccoro3Hbie mpuaaTovHble. YIOTpeOeHUEe JTUYHBIX (JOpM Tjiarojia B akTHBHOM H
naccuBHOM 3anorax. CornacoBanue BpeMeH. @yHKIUM WHOUHUTHBA: MHOUHUTUB B (DYHKIIMU MO/ -
JIKAIIETO, ONpeaeseHus, o0cToaTenbcTBa. CHHTAKCHYECKHE KOHCTPYKIIMU: 00OPOT «IIOMOTHEHHE
¢ nHPpUHUTHBOM» (OOBEKTHBIN Mazek ¢ MHOUHUTHBOM); 000POT «IIO/AJIeKaIIee ¢ HHPHUHUTHBOM)
(MIMEHUTENBbHBIN Ma/ieXk ¢ MHPUHUTUBOM); MHPUHUTUB B (YHKIIMH BBOJHOTO 4JieHa; UHOUHUTUB B
COCTaBHOM UMEHHOM cka3zyeMoM (De + ungh.) u B cOCTaBHOM MOAAIBHOM CKazyemoM; (06opot «for
+ smb. To do smth..»), CocnararensHoe HakIoOHEeHHe. MogabHbIC Taroibl. MoJaibHbIe TIarosibl
C IPOCTBIM U NEPPEKTHBIM UHPUHUTUBOM. ATPUOYTUBHBIE KOMIUIEKCHI (LIETIOUYKU CYLIECTBUTEINb-
HBIX). DM(paTryeckue (B TOM YKCIIe HHBEPCHOHHbBIC) KOHCTPYKIUHU B (hopme Continuous mim mac-
CHBa; WHBEPTUPOBAHHOE IMPHIATOYHOE YCTYIHTEIBHOE WM MPUYMHBI, ABOWHOE OTpullaHHe. Me-
croumenus, cioa-3amecturenu (that (of), those (of), this, these, do, one, ones), cioxHbIe 1 TapHbIE
COI03bI, CPABHUTEIIBHO-COIOCTABUTEIbHBIC 000POTHI (8S...aS, Not S0...as, the...the).

Dpanyy3cKuil 361K

[Topsimox cnoB mpocroro mpemoxkeHus. CI0KHOE TPEAIOKEHHE: CI0KHOCOUMHEHHOE WU
CIIO)KHOTMIOTYMHEHHOE npeanokeHus. Coro3bl. YoTpeOieHrne TUYHbIX (OpM II1arojioB B aKTHBHOM
3asnore. CornacoBanue BpemeH. [laccuBHast ¢opma rinarosna. Bo3BpaTHble riraroisl B 3HaY€HUH Tac-
cuBHOM (hopMbl. be3nnunbie koHCTpyKIMKU. KOHCTpyKIMK ¢ MHPUHUTUBOM: avoir a + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. =~ Henuuneie popMsbl riarosna: HHOUHUTHAB HACTOS-
IIeT0 ¥ MPOIIEIIer0 BPeMEeHN; MHPHUHUTUB, YIOTPEOIseMBblii ¢ MpeaioraMu; MHPUHUTHUBHBIN 000-
port. IlpuyacTue HACTOSIIET0 BPEMEHH; MPUYACTHE MPOIIESIIIETO BPEMEHHU; NEePUIACTHE; CIOK-
HOE MPHYACTUE MPOIIEANIErO BpeMeHU. AOCONIOTHBIN MPUYACTHBIM 000pOT. Y CIOBHOE HaKIOHE-
nue. CocnararensHoe HakioHeHHe. CTeNeHn CpaBHEHUS MpHJIaraTelibHBIX U Hapeunil. Mecronme-
HUS: JIUYHBIE, OTHOCHUTENbHBIE, YKa3aTeJIbHbIe; MECTOMMEHHE CpeIHEero poja /e, MECTOMMEHUS-
Hapeuus en u y.

Hemeyxuii a3vix

[IpocThie pacmpocTpaHEHHBIE, CIIO)KHOCOUYMHEHHBIE U CJI0KHOMOYNHEHHBIE MPEIOKEHUSI.
PamMouHass KOHCTPYKIUS U OTCTYIUIEHUSI OT Hee. MecTo U MOPSIIOK CIIOB MPUAATOYHBIX TPETOXKe-
HHil. COr03bl M KOppENAThI. beccoro3Hble MpuaaToOYHbIe MpEIoKeHus1. PacnpocTpaneHHOe onpee-
nenue. [Ipuvactue | ¢ zu B dynkuuu onpenenenus. [Tpunoxenue. CTeneHn CpaBHEHUs MpHUara-
TENBHBIX. YKa3aTelbHbIE MECTOMMEHHUS B (DYHKIMM 3aMEHBI CYIIECTBUTENbHOTO. OTHOPOIHBIC
YJIEHBI IPEIOKEHHS pa3Horo Tumna. MHGUHUTHBHBIE U TpUYacTHBIE 000POTHI B Pa3MUYHbBIX (YHK-
usx. MojanbHbie KOHCTpYKIMH Sein u haben + zu + infinitiv. MoaanabHbie Taroasl ¢ HHQUHATH-
BoM | u |l aktuBa u maccuBa. KOHBIOHKTUB ¥ KOHIUIIMOHAINC B PAa3IMYHBIX TUTAX MPEIOKCHHM.
@ytypym | u Il B MogansHOM 3HaueHnn. MojansHbie coBa. OyHKIMM MaccuBa W KOHCTPYKIIHA
sein + Partizip |l (craruBa). TpexuieHHBIHN, ABYUJICHHBIH U OJHOWICHHBIH (OC3IMYHBIA MACCHB).
CoueTaHus ¢ MOCIENIOTaMH, TPEJIOTAMHA ¢ YTOYHHUTEISIMA. MHOTO3HAYHOCTh U CHHOHHUMUS COTO-
30B, MPEAJIOTOB, MECTOMMEHUH, MECTOMMEHHBIX Hapeuuil u T.1. KoMMyHHKaTHBHOE dJICHEHHE
MIPEUIOKEHUS M CIIOCOOBI €r0 BBIPAYKEHHS.

5. ®opMa NPOMEKYTOYHOH ATTECTAIMM . KaHJAUJIATCKUN IK3aMEH.
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AHHOTanugA padoyeil MPOrpaMmbl AHUCUUIIMHBI
«Ileqaroruka v NCUXoJIOTUs BbICIIEH HIKOJIbD)

1. HI/ICHI/IHHI/IHa «Hez[arorlzma M TICUXOJIOTHS BBICIICH IITKOJIBI» OTHOCHTCS K (baKy.]'II)TaTI/IBHBIM
JAUCLHHITIIIMHAM.

2. OCHOBHOH IIE€NIBI0 OCBOCHHS IUCHUILINHBLI «[lemaroruka M ICHXOJIOTHS BBICHICH IIIKOJIBI
SIBJISIETCS TIOJITOTOBKA K MPENOAaBATEIbCKOM ACSITEIBHOCTH, B TOM YHCIIC:
- bopmupoBaHue npeacTaBIeHU 00 0COOEHHOCTSAX MENaroruaeckKoi JAesSTeIbHOCTH B BBIC-
el MKoJIe;
- IPpUOOPETeHNE 3HAHWK O TIEAArOTUKE M TICUXOJIOTHH BBICIICH IIKONBI: (HOPMUPOBAHHE
MOTHBAIIMH YYCHUs, YIIPABICHHUE MTO3HABATEIHHON JACITEILHOCTHIO 00YJIArOIIMXCS;
- U3y4YeHHe OOIIMX MPUHIIUIIOB OpraHU3aluu y4eOHOTO Mpoliecca B BBICIIEH HIKOJIE.

3. OOwas TpyI0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4E€THHIE €AUHUIIBI, /2 Yaca.
4. CopepxaHHE TUCIUILIAHBI:

Tema 1: Lenu u 3a0ayu 8vicuiell WKOIbl HA COBPEMEHHOM dmane.

TenneHUnu pa3BUTHS COBPEMEHHOIO BbIcIIero oOpa3zoBanus B Poccun.

[Toaxonp! K onpeseneHuto 1eneil oopazoBanus: o0yueHue Kak GopMUPOBaHUE OTbBITA; 00Y-
YeHHe KaK (OPMHUPOBAHKE IMYHOCTH PO EeCCHOHANA.

Monens nuuHocTH TpodeccroHana: mnpodeccuoHalbHas HAMpPaBICHHOCTb, Mpodeccuo-
HAJIBHBIA ONBIT, NPO(PECCHOHATBHO-BAKHBIE KAauyeCTBA, WHIAMBHUIYAJIbHBIH CTHIb JESITEIHHOCTH.
Otansl GopMHUpOBaHUs NMpodeccuoHana, el U 3ajaud paboTsl Ha KakaoM stane. Knaccuduxanus
METOJI0B O0yUY€HUS ¥ BOCIIUTAHUS B BY3e€.

HopmatuBHoe oGecriedeHne o6pa3zoBaTeiIbHOTO Mpolecca B Beicuiel mkone. denepanbHblit
rocy/1apCTBEHHBbIN 00pa30BaTENbHBIN CTAHAAPT: €r0 CTPYKTYpa U COJIepKaHHUE.

Tema 2: Texnonozus 3HaK0BO-KOHMEKCMHO20 n00xoda A.A.Bepbuykozo.

VYuebnast nestenbHOCTh. [IpoTuBopeuns: yueOHOM U MPOPECCHOHAIBHOU IESTEIHHOCTH.
KonrexkctHoe oOyuenue. MHdopmarus u 3Hanre. OCHOBHBIE MPUHLUIBI KOHTEKCTHOTO O0YYEHHS.
Monenb AMHAMUYECKOTO ABM)KEHHUS JI€ATEIbHOCTH B KOHTEKCTHOM 00y4yeHHUH. [[Ba 3Tamna u Tpu Bu-
Ja y4eOHOHM JeATeNbHOCTU: yyeOHas AeATelNbHOCTh aKaJeMHUYECKOro THUIA, KBa3HUNPO(ecCHOHANb-
Hasl JIeSITeNIbHOCTb, YueOHO-TIpodeccroHalIbHAs eSTeNbHOCTh. [learornueckue TeXHOJIOTUU KOH-
TEKCTHOT'O 00y4eHUsl. AKTUBHBIE METOBI 00yueHUs:: 0OMEH BONPOCAMH B MaJbIX IPYIINaX, aHAJIN3
cUTyaui npoeccCuoHaIbHOM 1eATEeNbHOCTH, KEHC-METO/, I€JI0BbIE UTPHI, pa3paboTKa MPOEKTOB U
MUHU-TIPOEKTOB, B3aMMOJEHCTBHE NOAIPYII C PAHOW POJIEBON ONpPEAEIEHHOCTBIO, TUCKYCCUH, Je-
MOHCTpAIUH C IPUBJICYEHUEM CTYIECHTOB, COLIUAIBHO-TICUXOJIOTHYECKUN TPEHUHT .

Tema 3: Momuewl yuenus.

CtpykTypa yueOHOH nesrenbHOCTH. KoHIenmu MOTHBAIMU y4eOHOUW JMesTeIbHOCTH. Bu-
JIbl MOTUBOB YUYEHMSI: I03HABATEJIbHBIE U COLUAIbHBIE MOTUBEL. POpMUPOBaHNE MOTHUBOB YUYEHHS.
MotuBanus Ha U3ydeHHE IpeaMeTa, MOTUBALIMS Ha BBINIOJHEHUE OTAEIbHBIX 3adaHuil. Meroanye-
CKHUE TIPUEMBI: CBA3b C MPAKTHUKOW, OPUEHTAIUS Ha YCIeX, MPUHLUI BbIOOpa 3aaHui, CBSI3b C JpY-
rUMH 00JacTIMU 3HAHUH, pa3bsICHEHNE YUeOHBIX LIeJIel, TMYHOCTHAs U MpodeccruoHalbHAas 3HAY -
MOCTb IIeJIei, UCTI0Ib30BaHUE AKTUBHBIX METOJIOB 00yUEHUs, METOJMUECKOe pa3HooOpasue.

Tema 4: Ilcuxonozo-nedazozuyeckue acnekmvl OpeaHu3ayuy yyeOHou 0essmerbHOCmu Cny-
0eHmos.

Jlexuus xak popma yueOHOM JesTeNbHOCTH B BbIcuIel mmikojie. Bunpl nexkuuid. Jlekropckoe
MacTEpCTBO. Y CIIOBUS IPEBPAIICHUS JIEKIIUU B UHTEpaKkTUBHYI0. MIMux npenonasarens. [Ipaktu-
yeckue 3aHATus. Popmbl poBeieHus: ceMuHapoB. [lcuxonoro-negarornyeckue Heinu CEMUHAPCKUX
3ansaTuil. Cemunap pedeparon. CemuHap mo THIy Kpyrioro croina. [Icuxomoruueckne KOHTaKTHI €
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ayJIUTOPHEH: TNIYHOCTHBIN, SMOITMOHAIBHBIN, TIO3HABATEIbHBIN KOHTAKT. [Icuxomornueckue Gapne-
PBI, YCIOBUS MPEOJOTICHHUS OapbepoB. YUeT MO3HABAaTEIbHBIX BO3MOXXHOCTEH ciymiarenei. Ympas-
JIeHUe BHUMaHueM aynutopuu. Bocnpustue u nonnManue yue6Horo matepuana. Opranusamus 3a-
noMuHaHus. Pa3Butue MpluieHus cTyJeHTOB. Opranu3aius cCaMOCTOSTEIbHON pabOThl CTYIEHTOB:
¢dbopMmbl 11 MeTobl. DopMbl KOHTpOIIA. [ToHsATHE POHIA OLICHOYHBIX CPEICTB U ero pazpadorka. Bu-
IIbl OLICHOYHBIX cpeacTB. IIpoBeneHre 3aueTOB U SK3aMEHOB.

Tema 5: Bocnumamenvhnas paboma

Ponw BocniutarensHo# paboThl co cryaenTaMu. [lcuxonornyeckas XxapakTepucTuKa CTy IeH-
4YecTBa KaK COLMAIbHOW TPYHIBL: [IEHHOCTHBIE OPHEHTALMU, HHTEPECHI, MPOQecCHOHANbHbIE T1a-
Hbl. B03pacTHO-TICHXOJIOrHYECKUEe OCOOCHHOCTH CTYIEHTOB. Ilcuxonorundeckne XapakTepUCTUKU
CTYJIEHYECKOW IPYIIIIBI.

Tema 6: YueOHo-meTonuueckas padora B BY3e

Meroandeckoe obecnieueHue ydeOHoro mporecca B BY3e. OcHoBHas oOpa3oBaTeiabHas
porpamMMa M ee CTpykrypa. YueOHsli mian. Paboyast mporpaMMa JTUCHMILIMHEI U €€ COJIepyKaHHe.
[IpoektupoBanue u pa3padoTka pabOUMX MPOrpaMM TUCHUILUIMH. TEXHOJOTHH aHalln3a y4eOHOTO
3aHaTUsL. MeToauka pa3paboTKH y4eOHbIX 3aHSITHH.
Tema 7: Ha UTOTOBOI KOHCY/IbTAllUU PA30MPAIOTCS BHIOJHEHHBIC aCIUPAHTAMU 3aJaHUs AJs ca-
MOCTOSITEIbHON pabOThI 110 TEMaM AUCLMILIMHBL (B TOM YHCJIE U TECT JUIsl CAaMOIIPOBEPKU IO JUC-
LUIUIMHE), TPEro/iaBaTelb OTBEYAET Ha BOMPOCH! ACIIUPAHTOB.

5. @®@opMa NpoOMe:KYTOYHOI aTTeCTALMHU: 3aUET.
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AHHOTauus padoyeii mporpaMmMbl TUCHUILTHHBI
«CTHIIMCTHKA HAYYHOU pedn»

1. Z[I/ICI_[I/IHJ'II/IHa «Ctummctuka HaquOﬁ peun>» OTHOCHUTCA K (baKy.]'IBTaTI/IBHBIM JUCHHMITIINHAM.

2. llenbto 0CBOEHMS TUCLMILIMHBI SBJISETCS  IOBBIILIEHHE MMEIOLIErocsl y acCUpPaHTOB YPOB-
Hs NPAKTHYECKOr'O BJIAJICHUSI COBPEMEHHBIM PYCCKUM JIMTEPATYPHBIM SI3BIKOM M YCOBEPILICH-
CTBOBAaHME HABBIKOB CO3JaHUs YCTHBIX U IMMCbMEHHBIX TEKCTOB, IPUHAMIECKAIINX K Pa3IUYHBIM
JKaHpaM Hay4HOI'O CTUJIS PEUU.

3. OOmas Tpy10eMKOCTh JTUCIHUIUIMHBI COCTABISIET 2 3a4eTHBIE €AMHUIIBI, 72 yaca.
4. CopepxaHue JUCIUILINHBL:

1. Hay4Hblil CTWIb PYCCKOIO JIMTEPATYPHOrO si3bika. O0IIas XapaKTepUCTUKA, SA3bI-
KOBbI€ NIPU3HAKH.

[Tonstue dyHkunoHanpHoro cruisi. [lonsTue crumucTuueckoil okpacku. HaydHwlid CTHIIB
KaK (yHKIMOHAIbHAS Pa3HOBUIHOCTh JINTEPATYPHOTO si3bika. KynbTypa HayuHou um mpodeccro-
HaJIbHOW peun. JKaHpbl HAy4yHOro cTWiIs. [lepBrYHBIE M BTOPUYHBIE HAYYHBIE TEKCThl. AHHOTAIUSA U
pedepaT Kak OCHOBHBIC BHJIbI BTOPUYHBIX TEKCTOB.

2. Kyabtypa peun. HopMbI COBpeMEHHOI0 PyCCKOro JIMTEPATYPHOI 0 SI3bIKA.

ITonsiTe KynpTypbl peun. HopMaTuBHBIN aclIeKT KyJlbTyphl peun. JIekcnueckue, rpaMMaTH-
YECKUE U CTUIIMCTUYECKUE HOpMBL. Hapyiienust HopM, HanboJsiee 4acTo BCTPEUAIOIIUECS B HAYYHBIX
TEKCTaX Pa3HbIX KaHPOB.

3. bubamorpaguyeckoe onucaHme.
bubnuorpaduueckoe onucanue u ero 3iaeMeHThl. bubanorpadguueckre CCbIIKM U CIMCKU: BUBI U
0coO0eHHOCTH odopmiieHns. HopMaTuBHBIE TOKYMEHTHI, HCIIOIb3yEMbIE MTPH COCTABICHUHN OHOINO-
rpaduyeckoro onucanusi, OndnrorpauIeckmux CChlIOK.

5. dopMa NpOMe:KYTOYHOM ATTECTALMH . 3aUET.
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AHHOTauus padoyeii mporpaMmMbl TUCHUILTHHBI
«Teopus U NpaKTHKa HAYYHOI apryMeHTalun»

1. Jducuuruimna «Teopusi 1 mpakTHKAa HAY4YHOl apryMeHTAalMW» OTHOCUTCA K (akyibTa-
TUBHBIM JTUCITUTUIMHAM.

2. ]_IGJIBIO OCBOCHUA NJUCHMIIIINHBI ABJISICTCA

- (hopMupoBaHHE TEOPETUUECKUX 3HAHUN O IPABMIIAX U OIIMOKAX HAYYHOU apryMEHTAallUH;

- Pa3BUTHE HaBBIKOB U YMEHHUN MPAKTUYECKOTO NPUMEHEHHUS 3aKOHOB M IPABUJI HAYYHOU apryMeH-
TallUX B TEKCTaX CTATEH, JUCCEPTALMMI U YCTHBIX BBICTYIUICHHUSIX;

- pa3BUTHE HaBblKa aHAJIM3a TEKCTOB M BBICTYIJICHUH OMNIOHEHTOB C TOYKU 3PEHUS COOIIONECHUS
[IPaBUJI HAYYHON apryMEHTAllMd U YMEHHUS Ha OCHOBE BBIABJICHHBIX HAPYIIEHUW ITOCTPOUTH OIPO-
BEPIKEHUE UM YCTAHOBUTH HECOCTOATEIBHOCTD I0KA3aTEIIbCTBA.

3. OO0mas TpyJ0eMKOCTb JUCIUTUIMHBI COCTABIISAET 2 3a4eTHBIC €ANHUIBI, 72 Jaca.
4. CopepxaHue JUCIUILINHBL:

Tema 1. Hayunasi aprymMeHTanus Kak Joruieckoe JeiicTeue.

Hayunas aprymeHTanus Kak cjelOoBaHHME 3aKOHY JIOCTaTOYHOIO OCHOBaHMs. /lManexkTuka Kak Hc-
KycCTBO HayyHoro criopa. [{uamor. BomnpocHo-otBeTHast hopma nonemuku B Hayke. Coducruye-
CKUI M COKpaTOBCKMH Auaior. Jluajaor u apryMeHTauus Kak KOMMYHUKaTUBHbIC JieficTBusa. Bujbl
BOMPOCOB U 0TBeTOB. CTpyKTypa J0Ka3arenbcTBa. Te3nuc. ApryMmeHTsl. JleMoHCTpanus Kak crnocod
JIOTUYECKON CBA3M TE3KCA C apTyMEHTaMHU.

Tema 2. Buabl HaydHBIX J0Ka3aTeabcTB. OnpoBep:xenue. KpuTuka u ee pa3HOBHIHOCTH.
[Ipsimble M KOCBEHHBIE JOKa3aTesnbcTBa. ONpoOBEp)KEHHE KaK Pa3HOBUIHOCTh J0KAa3aTelbCTBA.
SIBHas n HesdBHas KpUTHKA. JleCTpyKTHBHas KpUTHKA: KPUTHKA TE€3UCAa, KPUTHKA apryMEHTOB U
KpuTHKa AeMoHcTpauuu. KoncTpykTuBHas kputuka. CMelaHHas KpUTHKA.

Tema 3. [IpaBuia n olIMOKH HAYYHOW apryMeHTalMH.

IIpaBuna u ommOKM Mo oTHOWIEHHIO K Te3ucy. Ilonmena Tesuca. J[oBoa K JMYHOCTH M JIOBOA K
nyonuke. Ilepexon B apyroit poxa. IlpaBuna m ommbku, oTHOcsAUMecs K aprymeHTtam. OmmnOka
«JIOXKHBIN apryMeHT» (OCHOBHOE 3a0iykaeHue). Omubdka «IpeaBocXuIeHre ocHOBaHUs Y. «llo-
pounblif kpyr». [lpaBuna u ommbku neMoHcTpanuu. Omudka «He ciaeayeT». Omudka «oT cKa3aH-
HOTO C YCIIOBHEM K CKa3aHHOMY 0€3yCIIOBHO.

Tema 4. Buabl 1 cuMBoJIMYecKOe BbIpaskeHHe yMo3akiaodeHuil. [IpaBuia n ommoOKu 1eMOH-
cTpanuM. J[eMOHCTpanus Kak CHCTeMa yMO3aKJIIOUeHH. Buabl ymo3aknroueHuil. Jloka3aTenbcTBo
yepe3 UHAYKTUBHBIN BbIBOA. [lomHas 1 HermonHas HHAyKIMA. OMmMOKY MHIYKTUBHBIX YMO3aKIIH0Ue-
HHl. JloKa3aTeabCTBO MyTEM 3aKIIOUEHUS MO aHAIOruu. [TpocToil KaTeropuyecKkuii CUILTIOTU3M, €ro
CHUMBOJIMYECKOE 00O3HaueHue, GUrypsl U Moaycel. IIpaBuia mpocToro KaTeropuueckoro CHILIIO-
ru3Ma U UX HapyuieHus. AJTOPUTM IPOBEPKU MIPOCTOr0 KaTETOPUYECKOT0 CUIUIOIM3Ma Ha COOTBET-
cTBue mnpaBwiaM. [IpaBwia M OMMOKH YCIOBHO-KaTEropHuYecKoro ymo3sakiroueHus. [IpaBuna u
OLIMOKU pa3JeNuTeIbHO-KaTeropuueckoro ymosakiatodeHus. IlpaBunma u  ommOKH  yCIOBHO-
Pa3aeIUTEIbHOTO YMO3AKIIOUEHNA. DHTUMEMBI.
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Tema S. IlpakTiKa BbISIBJICHUS] OIIMOOK APTYMEHTANMM U KOPPEKTHOI0 MOCTPOEHMSI 10KAa3a-
TeJAbCTB M ONPOBep:KeHU. BulABICHNE JIMHUNA apryMEHTallUuM, T€3UCOB, apr'yMEHTOB U JE€MOH-
CTpalMil B HAYYHBIX TEKCTaxX U AUCKyccusax. OmnpeneneHue BUIOB JEMOHCTPALIMH, UCIIOJIb3YEMOH B
HAay4yHOM apryMeHTanuu. AHaiu3 JEMOHCTpAalMM KaK CHCTEMbl YMO3AKJIIOUEHHH M BBISIBICHUE
omun6Ook. Boccranosnenue sntumeM. [IpoBepka mpaBmiibHOCTH BbIBoJa. [locTpoenue aprymenTa-
LUH.

5. dopma NpoMeKyTOYHOI aTTeCTANMM: 3a4CT.

18



AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«@PU3UKA KOHEHCHPOBAHHOI0 COCTOSIHUS»

1. JMucrurumna «®Pu3nka KOHJACHCHUPOBAHHOTO COCTOSTHUS SIBIISIETCS 00sI3aTEIIBHOMN AJIsT OCBO-
€HUs W HalpaBJieHa Ha MOATOTOBKY K CJade KaHIUIAATCKOTO 9K3aMEHA IO CIeIHaIbHOU
JUCHUILIMHE B COOTBETCTBUU C TEMOU JMCCEpTAIlMU Ha COMCKAHUE YYEHOU CTENEeHH KaH]IU-
JlaTa HayK M0 Hay4YHOU crernuaibHocTh 1.3.8 duszuka KOHACHCUPOBAHHOTO COCTOAHUS. OT-
paciib HayK: (U3HKO-MaTeMaTHIECKUE.

2. llensmMu OCBOEHUS TUCUUIUTMHBI «PU3NKA KOHIEHCHPOBAHHOIO COCTOSIHMS

ABJISIFOTCS: NIOJy4eHUe (PyHJaMEHTaIbHbIX 3HaHUH B 00JacTu (PU3UKK KOHJEHCUPOBAHHOI'O COCTO-
SIHUSI; YIJIYOJIGHHBIX MPEJCTABIECHUN 00 3JIEKTPOHHOW M aTOMHO-KPUCTAJUIMYECKOH CTPYKType
TBEPIBIX Tell, PU3NUECKUX CBOMCTBAX (JIEKTPOHHBIX, MArHUTHBIX, MEXaHUUYECKUX, ONTUYECKUX,
TEIUIOBBIX U JIp.) MPOBOJHUKOBBIX, ITOJYIIPOBOHUKOBBIX U TUIIEKTPUUECKUX MATEpUAJOB; O B3au-
MOCBSI3M MEXy aTOMHO-3JIEKTPOHHOM CTPYKTYpOM, COCTaBOM U PA3JIUYHBIMU (PU3UUYECKUMU CBOII-
CTBaMHU MaTE€pHaJIOB, IPUMEHSAEMBIX B Pa3JIMUHBIX TEXHUYECKUX OTPACIAX; O MOBEIECHUHU TBEPBIX
T€J B LIMPOKOM JIMalla30HEe TEMIIEpATyp U JaBJIEHUH, a TaKKe MET0/ax MOAU(UKAlLUKU, olpeaese-
HUS (PU3MYECKUX CBOWCTB M OLEHKH (DYHKIMOHAJIBHBIX XapaKTEPUCTHK MaTepUalOB B COCTaBe
CIIO)KHBIX cucTeM. OCBOGHHE NUCIHUILIMHBI TOJDKHO CIIOCOOCTBOBATh (pOpMUpOBaHUIO Mpodeccuo-
HaJIbHBIX KOMITETEHLIUH, ONpeAesieMbIX IPOpHIIEM IPOrpaMMbl aCIIUPAHTYPHI.

3. OO6mmas TpyA0eMKOCTh AUCHUILINHBI COCTABISAET 6 3aUeTHBIX enuHul, 216 yacos.
4. CopaepxaHue TUCIUTUIMHBIL:

Tema 1. Beenenmne. IIpeamer, nenu u 3agaun kypca. Cuibl CBSI3M B TBEPABIX TeJIax

DONEeKTPOHHAasl CTPYKTypa aToMoB. XHMMHUYECKas CBSI3b W BAJIEHTHOCTb. THIBI CHJI CBSI3U B
KOHJICHCUPOBaHHOM COCTOSIHMM: BaH-€p-BaaJlbCOBA CBS3b, HOHHAS CBS3b, KOBAJIEHTHAsS CBS3b, MeE-
TaJUINYECKasi CBA3b.

Xumuueckas cBsi3b U OmkHUNA nopsaaok. CTpyKTypa BellecTBa C HEHAIPAaBJICHHBIM B3aM-
MozelcTBreM. [IpuMepsl KpUCTAIIIMYECKUX CTPYKTYpP, OTBEYAIOMIMX TUIOTHBIM YIAKOBKaM IIapOB:
npoctas kyonueckas, OLIK, 'K, T'TIY, ctpykrypa tuna CSCl, Tuna NaCl, crpykrypa tumna nepos-
ckuta CaTiOa.

OcHOBHBIE CBOICTBA KOBAJIEHTHOM CBsA3H. CTPYKTypa BELIECTB C KOBAJIECHTHBIMH CBSI3SMH.
CrpyKkTypa BellecTB THUMa cejeHa. [ mOpuau3anus aTOMHBIX OpOMTaliell B MOJEKyJaX M KpuUcCTail-
nax. CTpyKTypa THIa aiMasa u rpadura.

Tema 2. CumMeTpHsi TBEPABIX TeJI

Kpucrannnueckue u amopdHsie TBepble Tena. TpaHCIILUOHHAs HHBApUAHTHOCTh. bazuc u
KpUCTAJIIINYECKasl CTPYKTypa. DiaeMeHTapHas siuelika. fueiika Burnepa - 3eiitia. Pemerka bpase.
O603HaueHus y3J10B, HallpaBICHUM U IUIOCKOCTeN B kpucrtamie. OOpaTHas pelieTka, ee CBOWCTBa.
3ona bpuitosHa.

ONeMEeHTbl CHMMETPHH KPUCTAJIOB: MIOBOPOTHI, OTPAXKEHUS, UHBEPCHUS, UHBEPCHUOHHBIE TTO-
BOPOTHI, TpaHcauuu. Onepanuu (mpeodpa3oBaHusl) CHMMETPHH.

ONeMEeHTBl TEOPUH TPYII, FPYNIbl CUMMETPUU. Bo3MOXKHBIE MOPAIKH MOBOPOTHBIX OCEH B
kpucrtasie. [IpoctpancTBeHHbIE M TOYEUHBIE TPYIIIBI (KpUCTAJUIMYecKHue kiacchl). Knaccuduxanms
peunietok bpage.

Tema 3. lepexThl B TBEPABIX TeJIaX

19



Toueunsie nedexThl, X oOpazoBanue u nuddy3us. Bakancum u Mexys3enbHbIe aTOMBI. Jle-
ekl Openxens u LLloTTku.

Jlunetinbie nedexrtel. KpaeBble 1 BUHTOBBIE AHMCIOKAMK. Poib IUCIOKAMA B IJIacTHYE-
cKoil neopmanuu.

Tema 4. ludpakuus B KpUCTAILIAX

Pacnpoctpanenue BonH B kpuctamuiax. Judpakuus peHTTeHOBCKUX Jyued, HEHTPOHOB M
3JIEKTPOHOB B KPUCTAJIIE. YIIPYroe U HEYNpPyroe paccesiHue, MX 0COOEHHOCTH.

bparroeckue orpaxeHus. ATOMHBIM M CTPYKTYpHBIN (dakTophl. [udpakius B aMoppHBIX
BELIECTBAX.

Tema 5. KosieOanus pemeTku

Konebanus KpucTasIMueckoil pemeTku. YpaBHEHUs JBM)KEHUS aToMoB. Ilpocras u cnox-
Hasi OJIHOMEPHBIE LIETIOUYKH aTOMOB. 3aKOH JAUCIIEPCUM YIPYTHX BOJIH. AKYCTUUECKHE U ONTHYECKHE
konebanus. KBantoBanue konebanuit. @oHOHBI. D51eKTPOH-(POHOHHOE B3aUMOJIEHCTBHE.

Tema 6. TenJioBble CBOiCTBA TBEPABIX TeJI

TemioeMKoCTh TBEpABIX Tel. PemierouHas TEIIOEMKOCTh. DJEKTPOHHAs TEMIOEMKOCTb.
TemnepaTypHas 3aBUCUMOCTbD PEIIETOYHOM U 3JIEKTPOHHON TEIUNIOEMKOCTH.

Krnaccuueckas Teopusi TEIJIOEMKOCTU. 3aKOH PaBHOMEPHOI'O PACIpeAeseHUs SHEPruu o
CTEIEeHSM CBOOO/IbI B KJIACCHUECKON (hu3HKe. I paHuIbl CIIPaBEAJIMBOCTH KIIACCHUECKOM TEOPHH.

KBanrtoBas Teopus TemnoeMkocTu 1o DiHiTeiHy u Jlebaro. [IpenenbHble ciaydan BBICOKHX
U HU3KUX Temreparyp. Temneparypa Jlebas.

TemoBoe paciupenue TBepAbix Tell. Ero gpusnyeckoe npoucxoxaeHue. AHrapMOHUYECKUE
KoJe0aHusl.

TemnonpoBOAHOCTh PELIETOYHAsT U ANIEKTpOHHas. 3akoH Bupemana - ®@panua ans sniek-
TPOHHOU TEIJIOEMKOCTH U TEILIOIIPOBOJHOCTH.

Tema 7. D1eKTPOHHBIE CBOMCTBA TBEPABIX TeJI

DJNEeKTPOHHBbIE CBOMCTBA TBEP/BIX TEJ: OCHOBHBIE SKCIIEpUMEHTalbHbIe (akThl. [IpoBoau-
MocTh, 3¢pdext Xomna, TepMoIAC, HOoTONpOBOAMMOCTb, ONTHYECKOE MOTJOLIeHHEe. TpyaHOCTH
00BsACHEHHS THX (DAKTOB HAa OCHOBE KJIaccuueckoi Teopuu Jpye.

OcHoBHBIE PUOIMKEHUS 30HHON Teopuu. I'panuunsie ycioBus bopna-Kapmana. Teopema
brnoxa. bioxosckue Gpynkiuu. Kpazunmimynsc. 30861 bpriiosna. DHepreTHYECKHEe 30HBI.

bparroBckoe OTpa)kK€HUE DIIEKTPOHOB INPU ABMXKEHHUU O KpUcTauty. llosocarsiil cnektp
SHEpPTrUH.

[TpubnnxeHne CUIbHOCBA3aHHBIX 1EKTPOHOB. CBsA3b IUPUHBI pa3pelIeHHON 30HbI C Iepe-
KpPBITHEM BOJIHOBBIX (DYHKIIMI aTOMOB. 3aKoH nucnepcuu. TeH3op oOpaTHbIX 3P (EeKTUBHBIX Macc.

[TpubnmxeHue mouTu CBOOOHBIX AIEKTPOHOB. BparroBckue oTpaxeHus 31eKTPOHOB.

3anoJIHEeHNE YHEPTreTUYECKUX 30H AeKTpoHaMmHu. [ToBepxHocTe @epmu. IInoTHOCTE cocTos-
HUM. MeTtaibl, IUAJIEKTPUKU U TIOTYNPOBOAHUKY. [lomymeranibl.

Tema 8. MarHuTHBIE CBOMCTBA TBEPABIX TeJl

HamarunueHHOCTh ¥ BOCIPUMMUYHUBOCTb. JlnaMarHeTuku, mapaMarHeTuku U peppoMarHeTu-
ku. 3akoHbl Kropu u Kropu-Beiicca. [lapamMarneTnsm u 1naMarHeTusm 31€KTPOHOB POBOIUMOCTH.

[Tpupona peppomarnerusma. da3oBbiii nepexoa B heppoMarHutHoe coctosinue. Ponp 06-
MEHHOTro B3aumo/eictBus. Touka Kiopu 1 BOCIpUUMYHBOCTH (peppoOMarHeTHka.

®eppoMarHuTHble ToMeHbl. [IpuunHbl nosBiaeHus oMeHoB. JlomeHnHble rpaHullsl (bioxa,
Heens).

Antudeppomarnetuku. MaruutHas cTpykrypa. Touka Heens. BocnpuuMuumBOCTH aHTH-
¢beppomarueTnkoB. @eppuMarHeTHKu. MarHuTHast CTpyKTypa (heppruMarHeTHKOB.

CnuHOBBIE BOIHBI, MATHOHBI.

20



JIBM>KEHME MarHUTHOIO MOMEHTA B ITOCTOSIHHOM M IIEPEMEHHOM MAarHMTHBIX MOJSX. DJEK-
TPOHHBIN NTapaMarHUTHBIA PE30HAHC. S IepHBI MATHUTHBIN PE30HAHC.

Tema 9. OnTnyeckue U MATHUTOONTHYECKHE CBOIICTBA TBEPAbIX TeJ

KommiekcHast aAuaneKkTpryeckas NpOHUIIAEMOCTh U ONTHUYEecKue nocTosHHble. Koadduuu-
eHTHI noriouieHus u orpaxenusi. Coornomenus Kpamepca-Kponwura.

[Tornomenus cBera B NOJYNPOBOJHUKAX (MEK30HHOE, IPUMECHOE MOTJIOLIEHHE, MOTJI0IIe-
HUE CBOOOJHBIMU HOCUTEISIMH, pemieTkoi). OnpeneneHrne OCHOBHBIX XapaKTEPUCTUK MOTYIIPOBOJ-
HUKA U3 ONTHYECKUX UCCIIeI0BaHUM.

Marnutoontudeckue 3pdexts! (3¢ pexter Papanes, Poxrta u Keppa).

[TpoHMKHOBEHHE BBICOKOYACTOTHOIO I0JI1 B HPOBOJHMK. HopmanbHBI M aHOMAalbHBIN
ckuH-3(exThl. TonmmHa CKUH-CII0A.

Tema 10. CBepXnpoBoAUMOCTb

CaepxnpoBomumocts. Kputnueckas temrepaTypa. BricokoTemmneparypHble CBEpXIPOBOJ-
HUKU. DPdexT MeiicHepa, KpUTHYECKOE TT0JI€ U KPUTHIECKHUN TOK.
CBepXMpoBOIHHUKH TIEPBOTO U BTOPOro poxa. Mix maruuTHble cBoiicTBa. Buxpu AGpukocosa. ['my-
OWHA MPOHUKHOBEHHSI MATHUTHOTO OIS B oOpasert. Dddekr Jxo3edcona. KymepoBckoe ciapua-
HUe. J[nmrHa KOrepeHTHOCTH. DHEepreTHIecKast 11eb.

5. MopmMa NpPoMeKYTOUHOI aTTecTAllMU . KaHTUAATCKUI SK3aMeH.
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AHHOTauus padoyeii mporpaMmMbl TUCHUILTHHBI
«®Pu3dnyecKue CBOMCTBA HAHOCTPYKTYPHUPOBAHHBIX CHCTEM))

1. JucuuruimHa «®usnyueckue cBONCTBA HAHOCTPYKTYPUPOBAHHBIX CUCTEM» OTHOCHUTCA K JHC-
LUILIMHAM 110 BBIOODY.

2. llensiMu ocBoeHUsI AUCUUIUTUHBI «DU3NYeCKHe CBOMCTBA HAHOCTPYKTYPUPOBAHHBIX CH-
CTeM) SIBJISIOTCS:
- MOJIy4€HHE aCIIUpPaHTAMU 3HAHUHN O (PU3MUYECKUX SIBICHUSX, UMEIOIIUX MECTO B HAHOCTPYKTYpH-
POBaHHBIX MaTepHaliaX, 00 MCIOIH30BAHUH 3TUX MATEPUAIOB B TBEPAOTEIBHBIX YCTPOMCTBAX HO-
BOT'O IIOKOJICHUS;
- HU3yYCHHUE MOJCIIbHBIX MPEJCTABICHUNA W OCHOBHBIX TEOPETUUYECKUX MPUHIIMIIOB HU3MEHEHUS
CBOMCTB MaTepHaloB MPHU NEPexo/ie B HAHOMETPOBBIH JTMana3zoH.

3. OOwias Tpy10eMKOCTh TUCIUILUIUHBI COCTABIAET 3 3a4eTHbIe equHUIbL, 108 yacos.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. BBenenue. IIpeamer, nenu u 3axaun kypca. CBoiicTBa 00beKTOB MaJIBIX Pa3MepoOB

OcHoBHas TepmuHosiorus. [llkana pasmepoB 00bEKTOB OT 00bEMHBIX MAaTEPUAJIOB 10 MOJIe-
KyJsipHO-aTroMHoro ypoBHs. 3D, 2D, 1D u 0D cuctembl. 3aBUCUMOCTh CBOMCTB OT pa3MepoB U pas-
MepHOCTH. M3MeHeHne COOTHOIIIEHHUSI BHEIIIHUX U BHYTPEHHUX aTOMOB B Kiactepe. M3menenue Ko-
OpAMHAIIMOHHOTO YMcla Uil KiacTepa. M3MeHeHHne TeMmreparyphl IUIaBieHus (Ki1acTep, IUICHKA).
HN3Menenue nocTtossHHOW pemeTku. M3meHnenne 3Hepruu cBa3u. VI3MEeHEeHne XMMUYECKUX, ONTHYE-
CKHX, DJIEKTPHUUYECKUX U MarHUTHBIX CBOMCTB IIPU NEPEXOE K HAHOpa3Mepam.

Tema 2. DiIeKTpOHHAs1 CTPYKTypa 00beMHBIX TBEPABIX Tes. M3MeHeHHMe IHEepreTH4ecKoro
CIIEKTPA HOCHUTeJIell Npu nepexojie K 00beKTaM MaJjbIX pa3MepoB

Tumnbl TBEPABIX TeNl. DNEKTPOHBI B TBEpAbIX Terdax. OCHOBHBbIE MPUOIMKEHUSI 30HHOMW Teo-
pUU. DHEpreTUYecKue 30Hbl. 3al0JHEHUE SHEPreTHYecKuX 30H AnnekTpoHamu. [loBepxHocts dDep-
Mu. [InoTHOCTE cocTostHMI. MeTasl, ANIEKTPUKHU U NTOIYIPOBOAHUKH. [TorymeTasl.

3KCH€pI/IM€HTaHBHBIC PE3YyIbTAaThI, MMOKA3BIBAIOIIUE H3MCHCHUC JSHEPIrETUYCCKOI'0 CIICKTpPa
[P HAHOCTPYKTYpUPOBaHUU. VI3MEHEHNEe MIMPUHBI 3alPEUICHHON 30HBI B MOJIYINPOBOAHUKAX MPU
YMEHBIIIEHNU pa3MepoB yacThll. Posib pa3MepHOro KBaHTOBaHUsA. TeopeTndyeckre MoIeIn U3MeHe-
Hus EQ, X MpUMEHUMOCTb K pa3iIM4yHbIM MaTepuanaM. DHepreTHdeckre YpOBHHU JIEKTPOHOB IS
YaCTHI] MAJIBIX pa3MEPOB.

Tema 3. Anaau3 pazmepHbIX 3¢ pexToB B HaHOcucTeMaX. [I[pumMeHeHe HAHOCTPYKTYpPHPO-
BAHHBIX CHCTEM

Knaccuueckue u kBaHTOBBIE pa3MepHbIe 3P deKThl B HaHOcHcTeMaX. KoOMIUIEeKCHBIN aHaIu3
ONTUYECKUX, NIEKTPUYECKUX, CTPYKTYPHBIX XAPAKTEPUCTUK HAHOCTPYKTYPUPOBAHHBIX CHUCTEM Ha
IpUMepe MOTYIMPOBOJHUKOBBIX HAHOOOBEKTOB XaJIbKOI'€HHUIOB CBUHIIA.

Kputnueckuil aHain3 BO3MOKHOCTEH HAHOCTPYKTYPUPOBAHHBIX CHCTEM B TBEPAOTEIBHBIX
YCTPOWCTBAX pa3IMYHOrO HazHadeHHWs. [IpuMepbl NpUMEHEHUsI B ONTO- U HAaHOXJIEKTPOHUKE, Mar-
HUTHBIX YCTPOMCTBAX, COJIHEYHOMN SHEPIeTUKE U T. 1.

Tema 4. CnenuajJbHBIE METOALI JHATHOCTHKHA HAHOO0LEKTOB
DOTOMOMHUHECIICHITUS HaHOOOBEKTOB. CIEKTPOCKONHS KOMOWHAIMOHHOTO PacCEsTHUSI.
MUKpPOCKOTIMUECKHE METO/Ibl XapaKTepU3aluil reOMeTpUIecKuX pa3mepoB. CrieluanbHbIle METOIbI

OIIpEJIEJIEHUS Pa3MEPOB MAJIbIX YaCTHULI.

5. dopma NpoMeKyTOYHOI ATTEeCTAMM: 3a4CT.
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AHHOTauus padoyeii mporpaMmMbl TUCHUILTHHBI
«MeTtoabl popMHpPOBaHUS HAHOCTPYKTYPUPOBAHHBIX CHCTEM)

1. Jducuurumna «Metoabsl (pOpMHUPOBAHUSI HAHOCTPYKTYPHPOBAHHBIX CHCTEM) OTHOCHUTCS
K JIMCLUIUTMHAM I10 BBIOODY.

2. Uensamu ocBoeHus: qucuuiuiMHbl «MeToabl GOpMHUPOBAHMS HAHOCTPYKTYPHPOBAHHBIX
CHCTEeM» SBIISIOTCS:

- MOJIy4€HHE acHHUpaHTaMH 3HAHUI 00 OCHOBHBIX (PU3MYECKHX M (PU3UKO-XUMUYECKUX Ipoleccax,
MPOUCXOASAIINX MPU CUHTE3€ WM PA3JI0KEHUN UCXOAHBIX MAaTEPUAIOB, KOTOPbhIE MPUBOJAT K MOJTY-
YEHHUI0 HAHOCTPYKTYPUPOBAHHBIX CUCTEM;

- U3y4EHHE MPOLECCOB 00pa30BaHMs HAHOCTPYKTYPHPOBAHHBIX CHCTEM Pa3IMYHON pa3MEPHOCTH;

- (hopmupoBaHHE y aCOUPAHTOB 3HAHHK O MeTojax (HOpMHpPOBAHHS HAHOCTPYKTYpP C 3aJaHHBIMU
CBOMCTBAMU U KOHTPOJISI KX TTapaMETPOB.

3. OOmias TpyI0eMKOCTh TUCITUIUIMHEI COCTABIISCT 3 3a4eTHBIC equHUILL, 108 gacos.
4. CopepxaHue JUCIUIUINHBL:

Tema 1. BBenenue. KJIaCCI/I(l)HKaIII/Iﬂ HAHOCTPYKTYP. AHaJINTHYeCKHE METOAbI HCCIeT0BAHMSA

¥ ONIHCAHHMS HAHOO0bEKTOB

Baenenue, nienu u 3agaun Kypca. OCHOBHAsI TEPMUHOJIOTHS. TEHACHIMA Mepexoa OT MUKPOIJIEKTPOHUKN K HAHO3JIEK-
TpoHUKE. MOJEKyIIpHO-aTOMHBIN ypoBeHb. HaHOCTPYKTYpHI. JBa MOAX01a K MOIyYeHUIO HaHOCTPYKTYp. “Bottom-up”
u “Top-down” metonsl. Metonbl cyOMukponHoi ¢otonurorpadun. Knaccupukanus HAHOCTPYKTYp. AHATUTHYECKHE
METO/bl UCCIIEIOBAHHUS W ONMCAHUs HAaHOOOBeKTOB. CKaHMpPYIOIasi M MPOCBEYMBAIOIIAs JICKTPOHHAS MHUKPOCKOIIHS.
CkaHupyromas TyHHeJIbHass MUKPOCKOMHSA. ATOMHO-CHIIOBOM MHKPOCKOIIL.

Tema 2. MeToabl CHHTE3a HAHOKPHCTALIHYECKUX NMOPOIIKOB. KoMnakTHhIe HAHOKPHCTAJI-
JINYeCKHe MaTepuaJibl

lNazodazneiii cuntes. [Mnazmoxumuyeckuii cuuTe3. OcaxaeHUe U3 KOJUIOMIHBIX pacTBOPOB. Tep-
MUYECKOE Pa3jioKeHHE M BOCCTAHOBIIEHHE. MexaHOCUHTE3. JleTOHAIIMOHHBIN CUHTE3. YTopsiaoye-
HUE HECTEXUOMETPUUECKUX CoeMHEHN. MexaHn3Mbl (opMUpOBaHUS KBAHTOBBIX TOYEK B T€TOPO-
SMUTAKCUAIBHBIX chcTeMaxX. KoMIakTHbIE HAHOKpHUCTAJUIMYECKUE MaTepuaibl. KoMmnakTupoBaHue
HaHoMopoukoB. OcaxaeHne Ha Mo U10kKKy. Kpuctannuzamus aMmopHBIX CIIaBOB.

Tema 3. Metoanbl popmupoBanus 1D cucrem. @uznyeckue Moae I POCTA HAHOHUTEH U HAHO-
BHCKEpPOB

Teopust pocTa HAHOHUTEN U HAHOBUCKEPOB MO MEXAHU3MY «Iap-KUJIKOCTh-KpUCTALDY. KauecTBeH-
HOE PAacCCMOTPEHHE U dJeMeHTapHble Mojenu. Moaens ['uBapruzosa-UepHnoa. Moaens auddysu-
OHHOTO pocTa. ACOPOIMOHHO-CTUMYJIUPOBAHHBI POCT 1O MEXaHU3MY «Iap-KUIKOCTh-
kpuctaimy. Juddy3rnonnas Teopust pocta HAHOBUCKEPOB. Teopus v SKCIIEPUMEHT.

Tema 4. Metoasl popmupoBanus 2D cucrem. [IpuemMbl nojiydeHust yJbTPATOHKHX IJIEHOK H
KOMITO3MLIIMOHHBIX CBEPXPelIeTOK

2D cuctembl. @u3znueckue nporeccsl GOPMUPOBAHUS TOHKHX IJICHOK. JTambl pocTa IIEHOK. Biu-
SIHHE TeMIEepaTyphl MOAJIOKKH. MexaHu3Mbl pocTa TOHKUX IIeHOK. KBaHTOBBIE U pa3MepHbIe 3¢-
(GeKxThl B YNbTPaTOHKUX IUIeHKax. CBepxpemieTku. MeToJl MOJEKYISIpHO-Ty4eBOH SHMUTAKCHU.
MOC-runpuaHas TEXHOJIOTUS MTOIYYEHUSI TOHKUX IUICHOK.

5. dopma NpoMeKyTOYHON ATTECTAMM: 3a4ET.
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AHHOTauus padoyeil NporpaMMbl JTUCUUILTHHBI
«IKcMepUMeHTAJIbHbIE METOAbI H3yYeHH s OBEPXHOCTH U 00beMa TBePIAbIX TeJD)

1. I[I/ICI_[I/IHJII/IHa «BKCHepI/IMeHTaJILHLIe METOAbI U3YICHUS TMMOBEPXHOCTH H o0beMa TBEP-
AbIX TEJD> OTHOCHUTCA K JUCHUIIIMHAM II0 BBI60py.

2. ]_IGJIHMI/I OCBOCHU JUCHHUITIIMHBI «3KCl'lepI/IMeHTaJILHLIe METOAbI U3YUYCHHUSA NTOBEPXHOCTH
u 00beMa TBEPABIX T€JD> ABJIAIOTCA:

- NIOJIy4eHHE aCIIUPAHTAMM 3HaHUI 00 SKCIEPUMEHTAIBHBIX METOJaX MCCIEI0BAHUS MTOBEPXHOCTH
1 o0beMa TBEPAOTEIbHBIX MATEPUAJIOB U HAHOCTPYKTYPUPOBAHHBIX CUCTEM,;

- U3y4yeHue (PU3NYECKUX IPOLECCOB B3aUMOJCHCTBUS 3JIEKTPOHOB, HOHOB, PA3JINYHBIX BUJIOB U3I1Y-
YEHUS C TBEPAOTEIBbHBIMUA CTPYKTYpPaMH JJIs MOCIEAYIOLIETO UCIIOIb30BaHUA 3THX IIPOLECCOB MPH
OIMCaHUU CBOWCTB OOBEKTOB.

3. OOmias TpyI0eMKOCTh TUCITUIUIMHBI COCTABIISICT 3 3a4eTHBIC equHUILI, 108 gacos.
4. CopepxaHue OUCLMILIUHBL:

Tema 1. BBegenne. Ilpegmer, nesan u 3agaun kypca. Odmas kiaccupukanus MeTo10B HCCJIe-
AOBAHUSA TBEPAbIX TeJ H HAHOCTPYKTYP

Beenenne. Obmas kinaccudukanus METOI0B UCCIICIOBAHMS TBEPIBIX TN M HAHOCTPYKTYp. Pusu-
YECKHUE MPOLECCHI, COIMPOBOXKIAIIINE IMONAJaHNUE My4YKa 3JEKTPOHOB U MOHOB Ha MOBEPXHOCTD.
Bo3nelictBue uziydeHus ¢ pa3idyHOM JUIMHON BOJIHBI HA MOBEPXHOCTh. METOABI MCCIIECIOBAHUS,
OCHOBaHHbBIE HA B3aUMOJIECHCTBUU JJIEKTPOHOB, MOHOB, PA3JIMYHBIX HU3IYYEHHU C MOBEPXHOCTHIO
TBEPJOTO TeNA.

Tema 2. Meroabl HCCIe0BAaHUSI, OCHOBAHHbIC HA B3aMMO/JCICTBHH JIEKTPOHOB U MOHOB C
MOBEPXHOCTHIO TBEpPAOro tesja. MeToabl HCCIeA0BAHUS XMMHYECKOr0 cocTtaBa u MopgoJio-
MU OBEPXHOCTH

Peakuust moBepXHOCTH 1 00beMa TBEPIOTO Tella Ha BO3JCHCTBUE MyYKa JIEKTPOHOB U HOHOB C pas-
JTUYHOM 2HEeprueil. MeToapl ucce0BaHrs XUMUYECKOTO COCTaBa MOBEPXHOCTH TBEPIBIX TEN MOCTIE
WOHHOTO pacnblUieHHus. MeToasl aHaliv3a XUMHUYECKOTO cocTaBa. BTopuuHas HMOHHasg wacc-
cnekTpockonus. Oxe-37eKTpoHHas crekTpockonus. EDX-meron. MUKpOCKONTMYECKHE METObI
uccienoBaHus MOpOIOTUH MOBEPXHOCTU. PacTpoBas W mpocBeuyMBarolias >JIEKTPOHHAS MHUKPO-
ckonus. Pexxnumpl HaOMIOACHUS U TEXHUYECKHE BO3MOKHOCTH BU3yaJIM3aIlid 0ObEKTOB.

Tema 3. /ludpakumoHHbIe U CNIEKTPAJbHbIC METOAbI NMPH JICKTPOHHOM BoO3JeiicTBUH. PeHT-
TeHOBCKasl AM(PPaAKTOMETPUSs

Metoa nudpakiuy MeAJIEHHBIX 3JIEKTPOHOB. MeTo Audpakiuy oOTpaskeHHBIX OBICTPBIX JIEKTPO-
HOB. MeToa Heynpyroi Au(pakiuyi MeJJICHHBIX 31eKTpoHOB. CpaBHUTEIbHAS XapaKTEPUCTUKA Me-
TOJIOB.

Meton Oxe-3JIeKTPOHHOM CHEKTPOCKONMUU. MeToa CIEKTPOCKONMUUA MOTEPh SHEPruu MOHOB. Bo3-
MO>KHOCTH METOJIOB, CPAaBHUTEJIbHASI XAPAKTEPUCTHKA. AJbTEpHATUBHBIE METO/bI. PEHTreHOBCKas
(GOTO3EKTPOHHAs CIEKTPOCKONHs. Y D-371eKTpOHHAs CLIEKTPOCKOIIHSI.

B03M0OKHOCTH pEHTTEHOBCKOM TU(PPAKTOMETPUU IIPU OMTUCAHUN KPUCTAIIIMUECKUX CTPYKTYP.
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Tema 4. OnTnyeckass U KoJjedareqbHas crnekTpockonus. Kinaccupukanusi Bo3MOKHOCTeH
MeTO/10B.

OnTtuueckas criekTpockornus. CIeKTpOCKOIHs ¢ UCIIOJIb30BaHUEM BpaileHus cBeta. CrekTpsl mar-
HUTHOTO KpyroBoro auxpousma (MKJ]I). OcobenHocTn KosebaHuii aTOMOB Ha TIOBEPXHOCTH TBEP-
JOTO Tela WM KIACTepOB, aJCOPOMPOBAHHBIX HA IMOBEPXHOCTH. METOABl OTpa)xaTelbHO-
aacopoOrmonHoi uHbppakpacHoi crnekrpockonuu (OAUKC), cnekrpockonuss KOMOMHAITMOHHOTO
paccesinus cBeta (KPC), criekTpockornust XapakTepUCTHUECKUX MOTEPh SHEPTUU IJIEKTPOHOB BBHICO-
koro paszpemenus (CXITOOBP).

OO1ee paccMOTpPEHHE BO3MOXKHOCTEH METOJOB JJIsSI OMUCAHUS KPUCTAJUIMYECKON U AJIEKTPOHHOU
CTPYKTYpPBbI, XUMHUECKOT0 cocTaBa. [Ipumepsl xapakTepuzanun HaHOOObEKTOB.

5. dopMa NPOMEKYTOYHOM ATTECTALMH . 3a4ET.
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Moaundukanus TBepaAbIX TeJ NPH HOHHO-TJIA3MEHHOH 00padoTKe»

1. Jucuumuinza «Moau¢ukanusi TBepabIX Tesl NPH HOHHO-IIJIA3MeHHOH 00padoTKe»
OTHOCHTCS K IUCLUIIMHAM II0 BBIOOPY.

2. lensmu ocBoeHMs mUCHUIUIMHBI « Moaudukanus TBepAbIX TeJ NP HOHHO-TJIa3MeHHOMH
00padoTKe) SABIISIIOTCSA:

- TIONyYeHUE aCIUpPaHTAMHU 3HAHHHA O (PU3NYCCKUX SIBICHUSX, TPOUCXOMISIINX C MMOBEPXHOCTHIO U
00BEMOM TBEPIOTO Tella IPU HOHHOM PACIIBUICHUH B TUIa3MEHHBIX MTPOLIeccax;

- U3y4YECHUE MOJECIIbHBIX MTPEACTABICHUN U OCHOBHBIX TEOPETUUECKUX MPUHLUIIOB B3aUMOJACHCTBHS
MOHOB IJIa3MbI C TOBEPXHOCTHIO U 00EMOM TBEPOTO Tela;

- popMupoOBaHUE y aCHUPAHTOB 3HAHUN 00 IKCIIEPUMEHTAIBHBIX YCIOBHSIX TUIa3MEHHONW 00paboTKH
1 0 METOJIaX OMUCaHUs MOP(OIOTUU OBEPXHOCTH TBEPBIX TEI MOCIE MJIa3MEHHON 00paboTKH.

3. OOwias Tpy10eMKOCTh TUCIUILUIMHBI COCTaBIIAET 3 3aueTHbIe equHuIlbl, 108 yacos.
4. CopepkaHHE TUCIUILIAHBI:

Tema 1. Beenenue. Ilpeamer, neaun n 3agaum Kypca. @usndyeckne 0CHOBbI B3aHUMO/1eliCTBUSA
YCKOPEHHBIX HOHOB C BEILIECTBOM.

B3aumoneiictBue ¢ sapamu. Bzaumogeiictue ¢ snextponamu. IlpoGer nona. ddexr kananmupo-
BaHUs. BrusiHue sHeprun HOHOB Ha 3G GeKTh B3auMoeicTBus. Pois Kpuctamiorpadudeckoit opu-
EHTalluu B Tpolieccax MOHHOro pacnbuieHus. Iloporoas sHeprus pacmbiieHus. KosdourmeHnt
pacnbuieHus. BnusHue yria HakjioHa HOHOB. OCHOBHbBIE MOJIENIN PACTIBUICHHUS.

Tema 2. OcoGeHHOCTH pacnbliieHHs] MHOTOKOMIIOHEHTHBIX MHIIEHel. Annaparypa AJs npo-
BeJleHUsl IVIa3MeHHO# 00padoTkm

duznyeckrue MOJIENIH JJIs ONMUCAHMS PACIBUIEHUS MHOTOKOMIIOHEHTHBIX MHUIIEHEH. Y CIoBHs pac-
IBIJICHNUS OT/IEIbHBIX aTOMOB U II€JIBIX MOJIEKYJ B OMHApHBIX MaTepuaiax. AHaJIU3 CKOpocTel pac-
MBUIEHUS Ha NpUMepe OMHAPHBIX KPHUCTAJUIOB XaJbKOT€HUJIOB CBUHIIA. PacmblieHre TBEpAbIX pac-
TBOPOB. Anmaparypa Jjs IPpOoBEJeHUS IIa3MEHHONH 00paboTKH.

Tunel peakTopoB. YIpaBiieHHEe OCHOBHBIMM NapaMmeTrpamu mpouecca. [Tapamerps! minazmsl. Monu-
¢duKaiys MOBEepXHOCTU NMPU HOHHOM GoMOapanpoBke. PopMUpOBaHHE MUKPO- U HAHOCTPYKTYpP Ha
MTOBEPXHOCTH, B IIPUIIOBEPXHOCTHBIX CJIOSIX U B o0beMe. Ponb nedextoB. OcoOEHHOCTH pacmblie-
HUS SMUTAKCHAIBHBIX IJICHOK. PasMepHbie 3¢ dekTsl npu pacnbuieHnd. MoaearpoBaHue Ipoliec-
COB B3aUMO/ICHCTBUS HOHOB C TBEPbIMHU TEJIaAMHU.

Tema 3. Meroanbl nccjiefoBaHus MOP(}OJIOriH NOBEPXHOCTH M XMMHYECKOI'0 COCTaBa

MeTOJIBI HCCICIOBAHUA XUMHUYCCKOTO COCTaBa MOBEPXHOCTU TBEPABIX TEJ IMOCJIC MOHHOI'O0 PaCIIbI-
neHus. MeToapl aHamm3a XMMHUYECKOro cocTaBa. BTopuuHas MOHHas Macc-cnekrpockonus. Oxe-
OJICKTPOHHAsA CIICKTPOCKOIIUA. EDX-MGTO)I. MI/IKpOCKOHI/IquKI/Ie MCTOJbI MCCJICAOBAHUSA ITOBEPX-
HocTH. PacTpoBas M mpocBeunBaromias MEeKTPOHHAsE MUKPOCKONHS. PexXuMbl HaOMIOIEHUS U TeX-
HUYECKUE BO3MOKHOCTH BH3yalu3aluu 00bekToB. CKaHUpYyIOIIas TyHHeNIbHass MUKpockonus. Me-
TOJMKA aTOMHO-CHJIOBOII MUKPOCKOIUH ISl ONIMCAaHUsI HAHOOOBEKTOB Ha MOBEPXHOCTU. MaciTaObl
I10 TOPU3OHTAJIN U BEPTHUKAJIH. 9KCHepI/IMeHTaJ'II)HI)Ie IMPUEMBbI HCCH@HOBaHHﬁ.
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Tema 4. Pagnaunonnbie aedexrnl. U3MeHeHHe 31eKTPOPU3HYECKUX U ONTHYECKUX XapaKTe-
PUCTHK KPUCTA/JIOB M IJIEHOK TOCJIe HOHHOI 00MOapIUPOBKH

Bnusiaue >neKTpuYecku aKTUBHBIX A€(EKTOB KpUCTaJUIa Ha U3MEHEHHE 3JIEKTPONPOBOAHOCTHU. Pa-
IMALMOHHBIE Ae(EKThI U MX BKJAJ B JIEKTPONPOBOAHOCTh. [locTpaananuonHelii oTxur. BiausHue

MOpP(OJIOTHH MTOBEPXHOCTH MOCIIE HOHHOM 00pabOTKH HAa ONTHYECKHE XapaKTePUCTHKH.

5. dopMa NPOMEKYTOYHOM ATTECTALMH . 3a4ET.
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AHHOTauus padoyeil NPOrpaMMbl NPAKTUKHU
«Ileparornyeckasi NPaKkKTUKa

1. Bua npakTHKM: [earoruyeckas MpakTHUKa sBIISETCS MPAKTHUKOW MO MOJYYEHHUIO Ipodeccuo-
HAJIBHBIX YMEHHI U ONbITa MPO(eCCHOHAIBHON AeITEIbHOCTH.

2. Crioco0 npoBeieHUsI MPAKTHKU: CTAIIMOHAPHBIH.
[Tenaroruyeckas nmpaktuka npoBoautcs B SApl'Y Ha kadeape MUKPOIIEKTPOHUKHA U 0OIIeh
busuKy.

3. Henu 1 32124 NPAKTUKH

OCHOBHOH LIEJbI0 NEAATOTUYECKONW MPAKTUKU SIBIISAETCS MpaKTUYecKasl MOJArOTOBKA aciH-
PaHTOB K IJIAHUPOBAHUIO U OCYIIECTBICHUIO TIEarOTHIECKON IEATEIHHOCTH 10 00pa30oBaTeIbHBIM
IporpaMMam BhICIIIEr0 00pa3oBaHus — MporpaMmmam OakanaBpuara u (WIid) IporpamMmmam Marucrpa-
TYpbI B 00JIaCTH SJICKTPOHUKU U HAHODJIEKTPOHUKH.

3ajayaMy MeJarorn4ecKoi NPaKkTUKK 711 aCIUPAHTOB SIBJSIOTCS:

- (hpopmupoBaHue y acnupaHTa LIEJIOCTHOTO MpeCcTaBieHuss 00 00pa3oBaTeIbHOM Ipoliecce
KaK 10 OTJeNbHON AUCHUIUIMHE, TaK U 110 00pa30BaTeNbHOM MPOrpaMMe B LIEIOM;

- 3HAKOMCTBO aCIUPAHTOB ¢ 00PA30BATEIHLHBIMHA TEXHOJIOTUSIMH, HCIIOJIb3yEMbBIMH TIPH TIpe-
MO0/IaBaHUU JUCHUILTUHBI, Pa3HBIMU CIIOCOOAMU CTPYKTYPUPOBAHUS U U3JIOKEHUS y4eOHOTO mare-
puaiia, mpueMamMH aKTUBH3AIMHM y4eOHOU NEATEIHHOCTH CTYACHTOB, OCOOCHHOCTSAMHU MPOQPECCHO-
HaJIbHON PUTOPUKH;

- popMupOBaHUE Y aCIUPAHTOB YMEHUN M HABBIKOB Pa3palOTKU YU4EOHO-METOIUYECKUX Ma-
TEpHAJIOB MO AUCIUILINHE;

- MPUOOPETEHHE ONBITA INTAHWPOBAHUS, TPOBEACHUS M aHAJIN3a YUYCOHBIX 3aHSTHI.

4. B pe3yJbTaTe MPOX0KACHUA NMPAKTHKHA ACITHPAHT H0J/IZKECH:

3HaTh:

- OCHOBBI OpTraHU3aIMK y4eOHOTO Mpoliecca Mo 00pa30BaTENbHBIM MPOrpaMMaM BBICIIETO 00pa3o-
BAHWUI;

- OCHOBHBIE METOJIMKH M 00pa30BaTeNbHbIE TEXHOJIOTHUHU, UCTIONB3YEMbIC MPHU MPETnogaBaHUM AHC-
IIUILINH.

YMmeThb:

- popMyIHpPOBATH LIETU U 33]Ia4H TEAaroru4eckou 1eaTeIbHOCTH;

- OCYIIECTBIATH OTOOP M UCTIOTIB30BaTh ONTUMAIbHBIE METO/IbI TIPETIOIaBaAHMS,;

- Opl"aHI/I3OBBIBaTI) y‘I€6HYIO 158 C&MOCTO?[TGJ'IBHYIO NCATCIIBHOCTD CTYIIGHTOB 10 1/13yqumo IOUCIIU-
IUIMHEL;

- UCIIOJIb30BATh U p33pa6aTI)IBaTB OLOCHOYHBIC MaTepI/IaJ'H)I JJIA TGKYHIGFO KOHTpOJ’IH yCHeBaeMOCTI/I
(TIpOMEXyTOUYHOH aTTeCTall) CTYACHTOB;

- BBIMOJHHUTH aHAIN3 U caMOaHaJIu3 CBOEH MeIarorH4yecKou AesITeILHOCTH.

Baagern:

- TEXHOJIOTHEHN TUTAaHUPOBaHUS YIEOHOTO MpoIiecca Mo TUCIUTIINHE;

- METOJIUKOW MTPOBEJICHUS Pa3HBIX BUJIOB YICOHBIX 3aHSITUH.

5. O0beM NpaKTHKHU
OO0BeM TPAKTUKH COCTaBIACT 9 3a4eTHBIX €AUHUIl, 324 aKaj. 4acoB., MPOJIOKUTEIBHOCTh

MIPaKTUKU 6 HEEIb.

6. @opMa NPOMEKYTOYHOI aTTeCTALMM: 3a4eT C OLIEHKOI.
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