AHHOTAIMSA AU CHHAIIHHBI
«McTopus u dpuocopus HAyKH»

Hanpasaenune 03.06.01 ®usmnka 1 acTpOHOMHUS
Hanpasaennocts (mpoguis) «Pu3nka KOHASHCHPOBAHHOIO COCTOSHHUS

1. Jucnunmuza «Vctopus u Gumocodust HayKu» OTHOCUTCS K 06a30Boit yactu 6toka B1.

2. Tlenbro 0CBOEHHMS JaHHOHM IUCHUILIUHEL SBILSIETCS (HOPMUPOBAHKE Y ACIIUPAHTOB IEJIOCTHO-
rO IIOHUMaHU [IpeIMeTa U OCHOBHBIX KOHIIEIIIMK COBPEMEHHON (unocopun HayKH, pa3BH-
THIO (riocodckoro moxxona K mpobieMe BO3HHKHOBEHHS HAYKH M OCHOBHBEIX CTaIuil ee
HCTOPUYECKOMN 3BOJIOIHH.

3. O6mas TpyI0eMKOCTh TUCIUILIMHEI COCTABISLET 5 3a4eTHBIX efuHuUI, 180 yacos.
4. CopepxaHue TUCIUILTHHEL

Yacre 1. O6mue npodiaemMs! punocopun HAYKH
1. IIpeaMeT B OCHOBHBIE KOHIEIIUH COBPeMEeHHOM purocoduu HayKm.

Tpu acnekra OBITHS HayKH: HayKa KaK FeHepamusi HOBOTO 3HAHUS, KaK COLMAIBHBIN HHCTH-
TYT, Kak ocobas cdepa KyIbTypEL.

JIoruko-3IK1CTEMONOTHYECKIH OAX0 K HCCIIEIOBAHUIO HAYKH. [[03UTHBHICTCKAS TPaAIUIIHS
B ¢miocoduu Hayku. Pacmmpenuwe mons ¢unocodckoit mpoGIeMaTHKHd B IIOCTIO3ATHBHCTCKOM
unocodpuu Haykn. Kornenmuu K.Ilonnepa, U.Jlakaroca, T.Kyna, I1.®eitepabenna, M.ITonanu.

Conmonorayeckuii ¥ KyJIbTypOJIOTHUECKUAH ITOIXOIBI K HCCIEIOBAHMIO PA3BUTHM HAyKH.
ITpo6iema MHTEpHAIN3MA H OKCTEpHAIA3MA B NMOHUMAHHKM MEXAHH3MOB HAYYHOH JEATEILHOCTH.
Konnennuu M.Be6epa, A Koiipe, P.Meptona, M.Majkes.

2. Hayka B KyJbType COBpeMeHHOH UBUIN3ANNH

TpaguIMOHATMCTCKHY U TEXHOTCHHBIN TUIIBI ITUBIIM3AIHOHHOTO PA3BUTHI U MX 0a3sHCHBIE
IeHHOCTH. [[eHHOCTh HayYHOU paliOHAEHOCTH.

Hayka u ¢unocodus. Hayka u uckycctBo. Ponp Hayku B cOBpeMEHHOM 00pa30BaHHH U
GopmupoBaHuy THYHOCTH. QYHKIUYM HayKH B JXKH3HH 00IIecTBa (HayKa Kak MHPOBO33PEHHUE, KaK
IIPOU3BOIUTENHHAS U COTIHATLHAS CHJIA).

3. Bo3HUKHOBEHHE HAYKH H OCHOBHBIE CTAIHHU €€ HCTOPUYIECKOM IBOIIOI[HH.

IIpennayka U Hayka B COOCTBEHHOM CMBICIIE CIOBa. JIBe CTpaTerwy MOPOXKIACHUS 3HAHUIM:
00001IeHne MPaKTHYECKOTO OIBITa ¥ KOHCTPYHPOBAHHE TEOPETHUYCCKUX MOJENCH, obecrednBaro-
WX BBIXOJ] 32 PAMKU HAIWYHBIX UCTOPHUYECKHU CIIOXHUBIIHUXCS (OPM MPOU3BOJCTBA U OOBIICHHOTO
OIIBITA.

Kynerypa aHTUYHOrO IOTMCA U CTAHOBJICHUE MIEPBBIX POPM TEOPETHUCCKON HAyKH. AHTHY-
Has JIOTMKAa M MaTeMaTWKa. Pa3BUTHE JOIMYECKMX HOPM HAYYHOTO MEIIUICHUS W OpraHH3aIdit
HayKd B CPEIHEBEKOBBIX YHHUBEPCHTETaX. PONb XpUCTHAaHCKOW TEOJOTMH B M3MEHEHWH CO3eplia-
TENBHOM TO3HWIUU YYCHOTO: YEIOBEK TBOPEI] C MAICHBKON OYKBEI; MAHUITYJIAINS C TIPUPOTHBIMH
00BEKTaMM — aJIXUMHUS, aCTPOJIOTHS, Marus. 3arnagHas ¥ BOCTOYHAs CPETHEBEKOBAas HAyKa.



CraHOBIIEHHE ONBITHON HAyKH B HOBOEBPOIEHCKOU KyIbType. POpMUpPOBAHUE HICATIOB Ma-
TEMaTU3UPOBAHHOTO M ONBITHOTO 3HAHUSA: OKcdopiackas mkona, Pomxep bakon, Yunbsam Oxkam.
[Ipeanochuiky BO3HUKHOBEHMS HKCIIEPUMEHTAIBHOIO METOJA U €ro COCJWHEHHs C MaTeMaTude-
ckuM onucanuem npupoael. ['.I'ammneit, ®pencuc bakon, P.Jlexkapt. MupoBo33peHUecKas poib
HayKHd B HOBOEBPOIEUCKON KybType. COMOKYIBTYpPHBIE MPEANOCHIIKA BOZBHUKHOBEHUS IKCIIEPU-
MEHTAJIbHOT'O METO/A U €r0 COEJUHEHUS C MATEMAaTUYECKUM OIMCAHUEM IIPUPOJIBIL.

dopmupoBaHue HayKd Kak NpodecCHOHaIbHON eATeNbHOCTH. BOZHUKHOBEHNE TUCIUILIH-
HapHO-OPTaHU30BAaHHOM HayKH. TexHonormyeckue NpuMeHeHus Hayku. PopMUpOBaHUE TEXHHUE-
CKHX HayK.

CraHOBJIEHHE COLMATIBHBIX U T'YMAaHUTApHBIX HayK. MUpOBO33pEeHUYECKHE OCHOBAHUS COLIU-
AIbHO-UCTOPUYECKOTO UCCIIEIOBAHUS.

4. CTpyKTYypa Hay4YHOI0 3HAHHSI.

Hayunoe 3HaHHMe Kak CJOKHAsl pa3BUBAIOIIascs cuctemMa. MHorooOpa3ue THIOB HAYyYHOI'O
3HaHUS. DOMIUPUYECKUN U TEOPETUUYECKHH YPOBHH, KPUTEpUHU UX paziaumueHus. OcoOOEHHOCTH dM-
MMAPUYECKOTO U TEOPETUUYECKOTO S3bIKA HAYKHU.

Cmpykmypa smMnupuyeckoeo 3Hanus. IKCTIEpUMEHT 1 Habmonenue. CiryyaiiHble U cCUCTeMa-
THyeckue HaOmoneHus. [IpuMeHenrne ecTeCTBEHHBIX O0OBEKTOB B (PYHKIIMU MPUOOPOB B cHUCTEMa-
TUYEeCKOM HaOmozeHnu. JlanHpie HAOMIOAEHUS KaK THUI SMIIMPHUYECKOTO 3HAHUS. DMIUPUYECKHE
3aBUCUMOCTH U smnupudeckue axtel. [Iponenypsr popmupoBanus dakra. [Ipodbiema Teopernue-
CKOI HarpyKeHHOCTH (akxTa.

Cmpykmypol meopemuueckozo 3uanus. 1lepBUUHbIE TEOPETUUECKUE MOAEIIH U 3aKOHBI. Pa3-
BUTas Teopus. TeopeTuyeckrue MOJIENH Kak 3JEMEHT BHYTpeHHEH opranuszanuu teopuu. OrpaHu-
YEHHOCTh TUIIOTETUKO-AEAYKTUBHON KOHIENIUU TEOPETUUYECKUX 3HAHMU. POJb KOHCTPYKTHMBHBIX
METOJOB B JCNYKTUBHOM pPa3BEPTHIBAHUM T€OPUH. Pa3BepThIBaHME TEOPUM KaK IIPOLECCAa PEILICHUS
3anad. [lapagurmansHeie 00pa3ibl pemieHus 3a1a4y B cocraBe Teopun. [IpoGnemsl reHesuca oopas-
0B. MaremaTtu3anusi TEOpETUYECKOro 3HaHusA. Buasl MHTEpIIpeTalny MaTEMaTUYECKOTO armnapara
TEOPHH.

Ocnoeanus nayku. CTpyKTypa OCHOBaHMN. Mieanbl 1 HOPMBI UCCIIEIOBAHUS U UX COLUO-
KyJbTypHas pazMepHOCcTh. CrcTema H1eaoB U HOPM KakK CXeMa MET0/1a AESITEIbHOCTH.

Hayunas kaptuna mupa. Mcropuueckue popmbl HayuyHOU KapTUHBI Mupa. OyHKIUU Hayd-
HOW KapTHHBI MUpa (KapTUHA MUpPA KaK OHTOJIOTHUS, Kak ¢opMa CHCTEMaTH3allMM 3HAaHUs, KaK HC-
clieJoBaTeIbCKas MporpaMma).

OnepannoHaJIbHBIE OCHOBAHMS HAYyYHOUM KapTUHBI MuUpa. OTHOLIEHUE OHTOJOTMYECKUX IO-
CTYJIATOB HAyKH K MUPOBO33PEHUYECKUM JOMUHAHTAM KYJIbTYPBI.

dunocodckue ocHOBaHUS HayKu. Ponb ¢unocodckux uaeit ¥ NpUHIKUIOB B 0OOCHOBAaHUH
Hay4yHOro 3HaHus. Puiocodckue uaen Kak 3BPUCTHKA HAyyHOro mnoucka. @uinocodckoe 060cHO-
BaHUE KaK yCJIIOBUE BKIIIOUECHMS HAYYHbIX 3HAHUN B KYJIbTYpY.

5. luHaMHKa HAYKH KaK NPOLecC MOPOKAECHHS HOBOI'0 3HAHUS.

Hcropuueckass U3MEHYMBOCTH MEXAHU3MOB ITOPOXICHUSA HAYy4yHOro 3HaHMs. B3aumonen-
CTBHE OCHOBAHMI HAayKHM M OIIbITAa KaK HAYAJbHBIN JTall CTAHOBJICHHWS HOBOM IUCLHILIMHEL IIpo-
6nema knaccupukanuu. O6paTHOE BO3/IeiiCTBHE HIMITUPUUYECKUX (PAaKTOB HA OCHOBAHUS HAYKH.

PopMHpOBaHKE MEPBUYHBIX TEOPETUYECKUX MOJENIEH M 3aKOHOB. PoJib aHANOTHII B TEope-
THyeckoM moucke. [Iponeaypbl 000CHOBaHUSI TEOPETHUECKUX 3HAHMN. B3auMOCBS3b JIOTHKH OT-
KPBITHSL U JIOTUKU 00OCHOBaHUS. MeXaHU3MbI pa3BUTHSI HAYUHbIX MOHSITHH.

CraHOBJIEHME pa3BUTON Hay4yHOW Teopuu. KiaccHueckumii M HEKJIACCUUECKUH BapUaHThI
dhopmupoBanus Teopuu. ['eHe3uc o0pa3ioB penieHus 3aad.

[TpobnemHuble cuTyanuu B Hayke. [lepepactanue yacTHBIX 3a7a4 B pobOiembl. PazBuTtue oc-
HOBAaHUM HAyKH MO/ BIUSTHUEM HOBBIX TEOPHIA.

[Tpobnema BKITIOYEHHUSI HOBBIX TEOPETHUECKUX MPEJICTABICHUH B KYJIbTYpY.

6. Hay4yHble TpaguMuMy U HAy4YHble PeBOTIONMU. THIIBI HAYYHO! PALIMOHAIBLHOCTH.

B3anmopelictBue TpaauuMii 1 BOZHUKHOBEHHE HOBOrO 3HaHMs. HayuHble peBoIroLMM Kak
nepecTporika OCHOBaHUM HaykH. [IpoOieMbl TUIIONIOTMK HAay4HBIX peBOIOLUN. BHYTpuancuumiu-



HAapHbIE MEXaHU3Mbl HAYYHBIX PEBOIIOLMI. MEXIUCIUITIMHAPHbIE B3aUMOJICUCTBUA U "Mapaaur-
MaJIbHbIE MTPUBHUBKH" KakK ()aKTOp PEBONIOIMOHHBIX IpeoOpa3oBanuii B Hayke. COLMOKYIbTYPHBIC
IPENOCHIIKY INI00aIbHBIX HayudHBIX peBomonuid. [lepectpoilka ocHOBaHMI Hayku M U3MEHEHHE
CMBICIIOB MHUPOBO33PEHUYECKHX YHHUBEpCanii KynbTyphl. IIporHocTrueckas poib ¢uiocodcekoro
3HaHus. Ounocoust Kak reHepanust KaTeropuaabHbIX CTPYKTYpP, HEOOXOIUMBIX /JIs1 OCBOEHHS HO-
BBIX TUIIOB CUCTEMHBIX OOBEKTOB.

Hayunble peBosronnn Kak TOuku Oudypkanuu B pasBUTHM 3HaHMs. HenuneliHocTh pocTa
3HaHuil. CeleKTHBHAs pPOJIb KYJIBTYPHBIX TPaIWLIUNA B BBIOOpPE CTpaTeTWil HAy4YHOTO PAa3BUTHUA.
[Tpo6nema noTeHMaTbHO BO3MOXHBIX HCTOPUNA HAYKH.

['moGanpHble PEBOMIONMY W THUIBI HAYYHOH pallMOHAIBHOCTH. VcTopuyeckas cMEHa THUIIOB
HAy4YHOM palMOHAJIbHOCTHU: KJIACCUYECKasl, HEKJIACCUYECKasl, IOCTHEKJIACCUYECKasi HayKa.

7. Oco0eHHOCTH COBPEMEHHOI0 3Tana pa3BuTns HayKu. [lepcrneKTHBBI HAYYHO-TEXHHYECKOI 0
nporpecca.

['maBHBIE XapaKTEPUCTUKU COBPEMEHHOM, ITOCTHEKJIacCuuecKol Hayku. COBpEMEHHBIE ITPO-
neccbl au¢pdepeHuManMy W UHTEerpauuu  Hayk. CBs3p JUCLUIUIMHAPHBIX M MPOOJIEMHO-
OpPUEHTUPOBAHHBIX HccienoBaHuil. OCBOEHNE caMOpa3BUBAIOIIMXCS ""CHUHEPreTHYeCKuX'" CUCTEM U
HOBBIE CTPATETMH HAYYHOrO NOMCKa. PosIb HEIMHENHOW AMHAMUKYU U CUHEPIETUKH B Pa3BUTHH CO-
BPEMEHHBIX NPEACTABICHUN 00 HCTOPHUYECKU Pa3BUBAIOMIMXCS cucTeMax. | ToOalbHBINA 9BOIOLNO-
HU3M KaK CHHTE3 3BOJIIOLIMOHHOTO M CHUCTEMHOrO MOAXO0JO0B. I'7100ambHBIN 3BOJIIOLMOHU3M H CO-
BpeMeHHas Hay4yHas KapTuHa mupa. CONMKeHHe WAealoB €CTECTBEHHOHAYYHOTO M COIHAIIBHO-
IYMaHUTapHOTo Mo3HaHusA. OCMBICICHHE CBSA3€H COLMAIBHBIX M BHYTPHHAYUYHBIX LICHHOCTEH Kak
YCIIOBUE COBPEMEHHOI'O Pa3BUTHUS HayKU. BKiltoueHHe cOlMalIbHBIX LIEHHOCTEHN B Ipoliecc BbIOOpa
CTpaTEruil UCCIEeN0BATENILCKON NeATeNIbHOCTH. Pacimpenue 3toca Hayku. HoBble aTHYECKHE Mpo-
O6nembl Hayku B KoHIe XX cronerus. [IpoGiemMa ryMaHuTapHOTO KOHTPOJSI B HAyKE W BBICOKHX
TEXHOJIOTUAX. DKOJIOIMUYECKasl U COLUAIbHO-TYMaHUTapHasl KCIEPTU3a HAYYHO-TEXHUYECKUX TIPO-
exToB. Kpusuc uyieana HieHHOCTHO-HEUTPAIILHOTO UCCIIEA0BAHUS U ITPOOIIEMa UAEaTIOTU3UPOBAaHHON
HayKH. DKojoruyeckas 3Tuka u ee ¢unocodcekue ocHoBaHUs. Puiiocopusi pycckoro KOCMu3Ma u
yuenue B.M.Bepranckoro o 6uocdepe, Texnochepe u Hoochepe. [IpobdiaemMpl 3KOTOTHIESCKON ITH-
KU B COBpeMeHHoM 3anaanoit punocodun (b.Kammukor, O.Jleononsa, P.ATrdunsn).

[TocTHekaccuueckasi Hayka M W3MEHEHHE MHUPOBO33PEHUYECKHX YCTAaHOBOK TEXHOTCHHOM
nuBuan3auu. CIueHTH3M U aHTuciueHTn3M. Hayka u nmapanayka. ITorck HOBOro TMma IUBWIM-
3allMOHHOTO Pa3BUTHS U HOBbIE (PYHKIIMM HAayKH B KyJabType. HayuHas parmoHaibHOCTh U mpoOIie-
Ma Jipajiora KyJabTyp. Poib Hayku B IpeoI0J€HUN COBPEMEHHBIX INI00ATbHBIX KPU3HCOB.

8. Hayka kak couMaJbHbId HHCTUTYT.
Pa3nnyHble MOIXOABl K ONPENEICHUIO COLMAIBHOIO MHCTUTYyTa Haykd. McTopuueckoe pa3BuTue
MHCTUTYLMOHAJIBHBIX (hOpM HaydHOH aedrenbHocTU. HayuHble cooOmiecTBa M HUX HCTOPUYECKHE
Tunbel  (pecnmyOimka y4yeHbIX 17 Beka; HaydyHble COOOIECTBA SIOXM JAUCHUIUIMHAPHO
OpPraHM30BaHHOM HaykH; (pOpMHpOBaHHE MEXAMCIMILUIMHAPHBIX cO00IIecTB Hayku XX CTOJIETHs).
Hayunsle mkosnsl. IToaroroBka HayuHbIX KaJIpoB. McTopuueckoe pa3BUTHE CIIOCOOOB TPAHCISILIUU
Hay4YHBIX 3HAaHUH (OT PYKONUCHBIX M3JaHUM 70 COBPEMEHHOro KoMmmbioTepa). Kommnberorepusanus
HayKM M ee coluainbHble nocienctBus. Hayka m skoHomuka. Hayka u Bracts. IIpoGnema
CEeKPETHOCTH U  3aKphITOCTHM  Hay4dHbIX HuccienoBaHuil. IIpoGnema rocynapcTBEHHOTO
pEryIMpOBaHUS HAYKH.

Yactb 2.Puitocodusi ecTeCTBEHHBIX HAYK
QDunocogckue npoonemol hpuszuxku
1. Mecro ¢pu3uku B cucTeMe HAyK

EcTecTBeHHbIE HAyKU U KyJIbTypa. EcTecTBO3HAaHUE U pa3BUTHE TeXHUKU. EcTecTBO3HaHME
U colualibHasg >KU3Hb oOmiecTBa. du3uka Kak (QyHIaMEHT ecTecTBO3HaHMs. OHTOIOrHYECKHE,
SMHUCTEMOJIOTHYECKHE U METO0JIOrMYeCKre OCHOBaHUS (PpyHAaMeHTanbHOCTH ¢u3uku. Crenuduka
MeTOJIOB (pusmueckoro no3Hanusg. CBs3b MpoOieMbl (PpyHIaMEHTaIbHOCTH (PU3UKU C OMIO3ULIUEN
PEAYKIIMOHU3M-aHTUPEAYKIIMOHU3M. AHAJIN3 Pa3IU4HbIX TPAKTOBOK PEAYKLIIHOHU3MA.



@DU3MKa U CUHTE3 ECTECTBEHHO-HAYYHOT'O ¥ T'yYMaHUTapHOIO 3HaHUA. POJIb CHHEPreTHKH B 3TOM
CUHTE3E.

2. OHTosI0THYECKHE TIP00IeMbl (PUZUKH

[Tonsitue onromoruu pu3n4eckoro 3HaHusA. OHTONIOTHYECKUN cTaTyC (PU3MUECKON KapTHHBI
Mupa. ODBOJIONUS (PU3MYECKON KapTHHBI MHUPAa U HM3MEHEHHE OHTOJIOTUM (DPU3MYECKOrO 3HAHMUS.
MexaHnnueckasi, 3J1€KTpPOMarHiuTHas 1 COBPEMEHHAsi KBAaHTOBO-PEJIATUBUCTCKAsI KAPTUHBI MUpPa Kak
3Tanbl pa3BUTHs (PU3MUECKOrO O3HAHUS.

Yactumpl 1 mosis Kak (QyHAaMeHTadbHbIE a0CTPAaKIMH COBPEMEHHOW (PH3UYECKON KapTHUHBI
MHUpa U IpobjeMa UX OHTOJOrMuYeckoro craryca. OHTOJOIMUYECKUI CTaTyC BUPTYaJIbHBIX YACTHIL.
[TpoGnembr kmaccudukanuu (GpyHIAMEHTATBHBIX YacTHI. THIBI B3aUMOJCHCTBUI B (U3UKE U
npupoja B3aumoeiicteuil. CtannapTHas MoJieslb (yHAAMEHTAIbHBIX YaCTHIl M B3aUMOJEHCTBUNA U
€€ KOHLENTyalbHble TPyAHOCTU. PU3NYECKUII BaKyyM M IOMCKM HOBOM OHTOJOrMH. CTparerus
MMOMCKOB (hyHIaMEHTAIBHBIX 00BEKTOB M Hen OyTcTpamna. Teopus ctpyH u “reopus Bcero” (TOE)
1 Ipo0JIeMbI UX 0OOCHOBAHHUS.

3. IlIpo06sieMbl IPOCTPAHCTBA U BPEMEHHU

[IpoGnema mpocTpaHcTBa U BPEMEHHM B KJIACCHMUECKOM MexaHuke. Pojb KomepHUKaHCKON
CUCTEMBI MHpa B CTaHOBJICHWM TaJWICH-HBIOTOHOBBIX IPEICTABICHUN O npocTpaHcTBe. lloHATne
MHEpUUAIbHON cHCTeMbl W NpuHUMN uHepuuu [ammites. [Ipunuun otHocurensHOCTH [ammies,
npeoOpa3oBanus ["anuiies u NOHATHE KOBAPUAHTHOCTH 3aKOHOB MeXaHUKHU. [ToHATHE abCcomoTHOrO
npoctpancTBa. Duiocodckre U PETUTHO3HBIE TMPEANOCHUIKM  KOHIENIHUH — abCOIOTHOTO
IIPOCTPAHCTBA U IMpOOJIeMa €€ OHTOJIOIMYECKOI0 CTaTyca.

Teopetnueckne, HSKCIEPUMEHTAIbHBIE W METOJOJIOTMYECKUE IPEANOCHUIKM HU3MEHEHHUS
rajnIei-HbIOTOHOBCKUX IPEICTaBICHUM O IPOCTPAHCTBE M BPEMEHU B CBA3M C IEPEXOJOM OT
MEXaHUYECKOM K 3JIEKTPOMAarHUTHOM KapTUHE MUPA.

CneuuanpHas u obmas teopun oTHocuTenbHOcTH (CTO u OTO) A.DiHmTeiHa Kak
COBpPEMEHHBIE KOHILIETILMU MpocTpaHcTBa M BpeMmeHH. CyOcTaHiualbHas M PEISLUOHHAs
KOHLENIUY IIPOCTPaHCTBA U BpeMeHH. CTaTyc pesIILIMOHHONW KOHLEIIUY IPOCTPAHCTBA U BPEMEHU
B CTO. IloHatue o €OMHOM MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYyyMe ['. MuHKOBCKOrO.
PenaruBuctckue 3pQexTsl cokpalieHus AJUH, 3aMeUIEHUS] BPEMEHU M 3aBHCHUMOCTH MacChl OT
CKOPOCTH B HMHEpLUAIbHBIX CHUCTEMAax OTcueTa. AHajIu3 poJin HaOIIoAaTesss B PENSTUBUCTCKOM
¢dusuke.

Teopetnueckne, METOIOIOTMUECKUE U ICTETUYECKUE MPennochliku BosHUKHOBeHUs OTO.
Ponp npuHOMIIA SKBUBAJIEHTHOCTH HMHEPUMOHHOM M rpaBuTanvoHHod macc B OTO. Craryc
CcyOCTaHIIMaIbHOM U PpEeSIUOHHOM KoHuenuuil mnpoctpaHcTBa-BpeMeHn B OTO. IIpoGnema
B3aMMOOTHOLIEHHS] ITPOCTPAHCTBEHHO-BPEMEHHOIO KOHTMHYYyMa M TPAaBUTAlMOHHOTO IIOJI.
[IpocTpaHcTBO-BpEMsI U BaKyyM.

Konuenmus reomerpusanuu (uU3MKH Ha cOBpeMeHHOM stane. IloHsTue KammOpoBOYHBIX
nosiei. MHTepmperanus B3aMMOJCHCTBMII B paMKax TEOpUM  KalMOPOBOYHBIX  IOJEH.
Tononoruueckue  CcBOMCTBa  NPOCTPAHCTBA-BpeMEHM M (yHIAMEHTalbHble  (U3NYECKHE
B3aUMO/ICHCTBUS.

4. IIpoGJieMbl feTEPMUHU3MA

Konnenmnus nerepMuHu3Ma M €€ poiib B (pu3MYeckoM TMO3HaHUM. JleTepMHHH3M H
OPUYMHHOCTh. Jluckyccuu B (Quiiocopuu HAyKd IO IOBOJY XapakTepa MPUYMHHBIX CBS3EH.
Kputnka JI.FOMOM npuHIHIIA NMPUYMHHOCTH KaK MOPOXKAAKOUIEH CBA3U. [IpUYMHHOCTE M 3aKOH.
[TpoTuBOMOCTaBIEHNE IPUUYMHHOCTH U 3aKoHa B paboTtax O.Konta. Kputuka xonuenuuu Konra B
paborax b.Paccena, P.Kapnana, K.[lonnepa. Mnes cymecTBoBaHusl IBYX ypOBHEH NPUUMHHBIX
CBSI3€H: HaIJIAHAs U TEOpEeTUYecKasi IPUIMHHOCTD.

[TpyunHHOCTE M 1enecooOpa3HocTh. Teneonoruss U TeneoHoMusM. [lpuynHHOE U
¢byHKIMOHATBHOE OObsicHeHHe. Bkiiaag napBUHU3MA M KUOEPHETUKU B JEMUCTHU(MHUKAIMIO TTOHITHS
uenu. [ToHsTre nenu B CHHEpPreTUKe.

[TonsiTHE “CBETOBOrO KOHYyCa” M PEISATUBUCTCKAs MPUYUHHOCTD. [IpoOieMsl neTepMuHI3Ma
B Kiaccuueckoi pusuke. KoHmenmus oqHO3HAYHOTO (KECTKOTO) nerepMuHu3Ma. CTaTUCTUYECKHE



3aKOHOMEPHOCTH M BEPOATHOCTHBIE paclpelnesieHus B Kiaccuueckoi ¢usuke. BeposTHOCTHBIM
XapakTep 3aKOHOMEpHOcTell Mukpomupa. CTaTyc BEpOSTHOCTH B KJIACCUYECKOM M KBAaHTOBOM
¢busuke. Konnennus BEPOATHOCTHOMN IIPUYUHHOCTH. [Tonmeposckas KOHLeNIUs
MPEIPaCcHOIOKEHHOCTEH U JWiieMMa JAeTePMUHU3M- WHAETepMUHU3M. Jluckyccun mo mpobiemam
CKPBITBIX I1apaMETPOB U IOJHOTHI KBAHTOBOM MeXaHMKH. DUIOCO(PCKHIA CMBICT KOHLENLUU
nononHurenbHoctd H.bopa u npuninuna neonpenenenHoctu B.I'eitsenoepra.

V3MeHeHMe MpencTaBleHU O XapakTepe (QU3MUECKUX 3aKOHOB B CBSI3M C KOHIIEHIUEH
“BoJBIIOro B3pbIBA” B KOCMOJIOTUU U C (POPMHUPOBAHUEM CHHEPTeTHKH. [I[pHUMHHOCTD B OTKPBITHIX
HEPABHOBECHBIX JUHAMUUYECKHUX CUCTEMAX.

S. Ilo3HaHuUe CJOKHBIX CHCTeM U U3HKA

Cucremusle uneu B ¢usuke. [Ipencrasienre o pu3nueckux oObeKTax Kak cucremax. Tpu
TUIIA CHUCTEM: IPOCThIE MEXAaHHMYECKHE CHUCTEMBbl; CHCTEMBbI C OOpaTHOW CBSI3bI0; CHUCTEMBI C
CaMOpa3BUTHEM (CaMOOPIaHU3YIOLIUECS CUCTEMBI).

[IpoTuBOpeune Mexay KIaCCHYECKON TEPMOIMHAMUKOW W HBOJIIOIMOHHOW OHOJIOTHEH U
KOHLENIMUS  CaMOOpraHM3alMu. TepMOAMHAMHMKAa  OTKPBITBIX  HEPAaBHOBECHBIX  CHCTEM
W.IIpuroxuna. CraTyc NOHSTHS BpEMEHUM B MEXAHHYECKUX  CHUCTEMaXx U CHUCTEMax C
camopazButueM. HeoOpaTUMOCTh 3aKOHOB IPUPOABI U “‘cTpena BpeMeHu . CHHepreTuka Kak OJuH
13 MCTOYHHMKOB JBOJIIOLIMOHHBIX uAeH B (usuke. JleTepMUHUPOBAHHBIM XaoC M HBOJIOLMOHHBIE
poOJIEMBI.

6. IIpod/ieMa 00beKTUBHOCTH B COBPEMEHHOI (pu3uke

KBaHTOBass ~Me€XaHMKa ¥  IIOCTMOJAEPHUCTCKOE OTPULIAHME HCTUHBI B  HAayKe.
HeonHO3HAYHOCTh TEpMHHA “‘O0BEKTHBHOCTH 3HAHHS: OOBEKTUBHOCTh KaK ‘‘O0BEKTHOCTH”
onucaHus (ONHMCaHUE PealbHOCTH 0€3 OTCHUIKM K HaOII0AaTento); U OObEKTUBHOCTh B CMBICIIE
a/IeKBaTHOCTU TEOPETUUECKOT'0 ONKUCAHUS AEHCTBUTEIBHOCTH.

[TpobnemMaTu4HOCTh AOCTHXKEHHSI “O0BEKTHOCTH ONMHUCAHUSA M PEATU3yEeMOCTh IMOIy4YEHUS
3HAHUS, aJIeKBaTHOTO JI€HCTBUTEIILHOCTH.

TpynHocTu AOCTHXKEHHsI OOBEKTUBHO MCTHMHHOTO 3HaHMA. “HenoomnpeneneHHOCTs” TeOpuu
OMIIMPUYECKUMH JAaHHBIMM W BHESIMIIMPUYECKHE KPUTEPUM OLEHKM Teopuil. ‘“Teopermueckas
Harpy>eHHOCTb” HKCIIEPUMEHTAJIbHBIX TAHHBIX U TEOPETHUECKU HEUTPAJIbHbIH S3bIK HAOII0ACHUS.

Ponb comnuanbHbiX (akTOpoB B TOCTHKEHUU UCTUHHOTO 3HaHMs. KpuTuueckast Tpaauuus B
Hay4YHOM COOOIIIECTBE U yCIOBUE AOCTHXKEHUs 00BbeKTUBHO McTuHHOTO 3HaHus (K.ITommep).

7. ®u3zuka, MaTeMAaTHKAa U KOMIIbIOTEPHbIe HAYKH

Ponp mMaTemaTuku B pa3BuTHU (u3MKU. MaremaTuka Kak s3bIK (Gu3MKU. MaremaTuyeckue
MeTonbl M (OpMHUpPOBaHME HAy4YHOro 3HaHus. Tpu dTama MaTeMmaTU3allMd  3HAHMUSL:
(eHOMEHOIOrMYEeCK i, MOJIENbHBIN, (PyHAaMEHTaIbHO-TEOPETUUECKUH.

“KosBomtonust’” BEIYUCITUTENBHBIX CPEJICTB U HAYYHBIX METOJIOB.

[Tonsatne wuHQoOpManMu: TeHE3UC U COBPEMEHHblE MOAXOJbl. Marepus, »>Heprus,
nH(popmMalysg Kak QyHIaMEHTaJIbHbIE KaTErOpuM COBpeMeHHOW Hayku. [IpoOnema BkirouaeMocTH
NOHATUS HH(pOpMaAIMU B pU3NUYecKyto KapTuHy Mupa. CBA3b HHPOPMALIUU C TIOHATHEM 3HTPOIHH.
[Ipo6nema omnucanus HWHOOPMALMOHHO OTKPBITHIX cucTeM. KBaHTOBBIE KOppensuuu U
uHpopManus.

P.®eitHMan 0 BO3MOKHOCTH MOJENUPOBaHMS (U3UKH Ha KoMIlbloTepax. OrpaHuyeHus: Ha
MOJIETMPOBAHUE KBAHTOBBIX CHUCTEM C IIOMOIIBK KJIACCHUYECKOro KoMmblorepa. Ilonsatue
KBAaHTOBOTO KOMITbIOTEpA. BerumcnurensHbsle MamuHbl U npuHoun Yepua-Teropunra. KBantosas
TeopHst cI0XKHOCTH. CBsI3u Mex 1y puHUMIOM Yepua-ThiopuHra U paszzenaMmu pU3UKH.

Yacrsb 3. UcTopust HayKu
HUcropus puzuku
1. BBogHast yactb
Harypdunocodckue kopau Qusuku. Ousnka B CHCTEME €CTECTBEHHBIX HayK. Dusmka u
TEeXHHUKA. DKCIEPUMEHT U Teopus. DU3NYECcKue SIBICHUS, 3aKOHBI MPUPOABI M MPUHITUIBI (PUZHUKH.
Maremarnueckne CTpyKTyphl pusnueckux teopuit. Ouzuka u guiocodpus. MHCTHTYIIHATH3 A



¢usuku. Hayunoe coobuiectBo ¢u3ukoB. MeTogomornyeckiue MOAXoAbl K U3YUEHHIO Pa3BUTHS
($U3MKU: KapTUHBI MUPA, UCCIIE0BATENILCKUE MPOTPAMMBI, HAYYHBIE PEBOIOIHH.
2. lokaaccuueckasi puznka

2.1. ®uznyeckue 3HaHUs B AHTHUHOCTH. OT HaTypuiIocopun K cTaTuke ApXxumena u reo-
neHTpudeckon cucreme lltonemes.

OBoNIOIUS IPEICTaBICHUM O MpUPOAE U €€ IepBOHAYanax y JOCOKPAaTHUKOB. AHTHYHBIE
atomuctsl (JIeBkunm, Jdemokput, Dnukyp, Jlykpenuii Kap). [Tudarop u Ilnaron — npoBo3BecTHH-
KM MaTeMaTH4eCcKoro ecrecTBo3Hanus. dusuka u kocmomorus Apucrorensa. EBkiun u ero «Haua-
na». Apxumen u ['epoH AneKCaHIPUNCKUIL: 3aKOHBI pblyara U TMAPOCTaTUKHU, MSTh MPOCTHIX Ma-
mmH. [Ipobnema n3mepenus Bpemenu. Onruka EBknuna, Apxumena, ['epona AnekcanapuiicKoro u
[Tronemes. ['eouentpuueckas cuctema mupa lltonemes.

2.2. ®uzuka Cpeanux BexoB (XI-XIV Bs.).

Ynanok eBporeiickoil Hayku. OCBOGHHE aHTUYHOTO 3HAHUS apaOCKOW HAyKOH: CTaTHKa U
y4eHue 00 yJenbHBIX Becax (anb-bupyHu, anb-Xa3uHu U Ap.), onTuKa (AJbXa3eH U Jp.), CTPOCHHE
BemiecTBa (ABeppodc). Biusaue apaboB Ha Bo3paxkaaroniyrocs eBpomneickyro Hayky XI-XIII BB.

BosnuknoBenne ynuBepcuteToB. Ctatuctuka B counHeHusix Mopnana Hemopapus. Kune-
MaTuueckue uccinegoanus Y. I'eiitcOepu u T. bpanBapauna (MoHSATHE CKOPOCTH HEPABHOMEPHOTO
IBIDKEHUS ), a Takke Y. Oxkama u K. Bypunana (koHIenus uMIieTyca 1 npodjiiemMa OTHOCUTEIb-
HocTu nBukeHus ). Yuenue o cBete (P. ['poccerect, P. bakon, O Burenmii).

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

Bo3poxaenue KyJapTypHBIX LIEHHOCTEM aHTUYHOCTH. PEHOMEH I'yMaHU3Ma U €ro CBs3b C
no3HaHueM npuposl. CONMKeHne HHKEHEPHOTO Jiela U eCTECTBEHHBIX HayK.

dusnyeckue OTKPHITHS, MEXaHWKa U U300pereHus Jleonapao na Bunum (3aKoHBI TpeHUS,
SBJICHUSI KAWJIIIPHOCTH, (JOTOMETPHUS U TeOMEeTpUIecKasi onTuka u T. A.). CTaTuka u TUIpOCTaTH-
ka C. CreBuna. H. Tapranbs, J[x. beHenertu u ap. — npenmecTBEHHUKY TaJIUIEEBCKOT0 YUEHHS O
neukeHnu. Cosnanne H. Konep-HUKOM reMOnEeHTpUYECKO CHUCTeMBbl MUpa — Ba)KHas IPEAro-
cblIKa HayyHo peBomouuu XVII B.

3. Hayunas peBosonusi XVII B. 1 eé BepiinHa — KJaccuyeckas
Mexanuka HoroTona

3.1. IloAroTOBUTENbHBIN, TPEIHBIOTOHOBCKUN MEPHO/I.

KennepoBckue 3akonbl nBuxkeHUs 1aHer. Mexanuka I'. [anmsies. Meron MBICIEHHOTO
HKCHEpUMEHTa. 3aKOH MaJIeHHs TeJ, NMPUHLMUIIB WHEPLUUU U OTHOCUTENILHOCTH, Mapalboiudeckas
TpaekTopusl IBUKEHUsS cHapsja. [anmuneil — Habmromarens u skcnepumentarop. Ilponece 'anu-
nesi. Meroponorus Hayku B counHeHusx ®@. bakona u P. Jlexkapra. Kapre3nanckas kapTuHa Mupa u
BKJ1aJ JlekapTta B pu3uky. AkageMuu — OCHOBHas (hopMa MHCTUTYLHATU3ALUN HAYKH.

Mexanuka X. ['toiirenca. /IluHamMyuka paBHOMEPHOTO KpPYroBOTO ABMIKEHHs, (OpMyJa LeH-
TpOOEXKHON cuiibl. MasTHUKOBBIE Yachl. 3aKOHBI COXpaHEHHs. Teopust (GU3MUECKOro MasTHHKA.
Teopus ynpyroro yaapa.

Ocnosuble goctmxenus ¢pusuku XVII B. Uccnenosanus V. ['mnpbepra B 0051acTH 31€KTpU-
yecTBa M MarHetusma. ['eomerpuueckas onrtuka Kemnepa, B. CHemnnyca u [lexkapra; mpuHIUI
I1. ®epma. Koneunocts ckopoctu cBeta (O.Pémep). Habmomenuss aumdpakinum cBeTa
(®. I'pumanbau, P. I'yk). YueHue o nmycroTe, mHeBMaTHKa, yueHue o razax u remiore (O. ['epuke,
3. Toppuuennu, b. [1ackans, P. boitne u ap.).

3.2. Co3nanne Hpl0TOHOM OCHOB KJIaCCUUECKON MEXAHUKH.

«MaremaTnueckue Hayasia HaTypanbHON ¢uinocoduu» Herorona. [lyts HproToHa K co3na-
Huto «Hauam». Crpykrypa «Hauam». IlpencraBienune o mpocTpaHCTBE U BpeMeHHU (aOCOJIIOTHBIE
MIPOCTPAHCTBO U BPEMsi, CHMMETPHUH MPOCTPAHCTBA M BPEMEHM, MPUHIIMII OTHOCUTENBHOCTH). TpH
OCHOBHBIX 3aKOHA HbIOTOHOBCKOM MEXaHMKH. 3aKOH BCEMHUPHOT'O TSATOTEHUS U HEOECHasi MEXaHUKa.
BriBox 3akonoB Kemepa. MecTo 3ak0oHOB coxpaHeHus B cucreme Hprorona. HeroTOHOBCKAs koc-
mogorusi. ['eomerpuueckue u nuddepeHnanTbHo-aHATUTHUECKUuEe (HOPMYTUPOBKU 3aKOHOB MeXa-
Huku. Bxian I'. Jleiioanma B Mmexanuky. Ontrka HeroToHa.



3.3. TpuyMd HBIOTOHHMAHCTBA U HAKOIUICHHE (PU3MUECKUX 3HAHUHU B Bek IIpocBemieHus —
XVIII B.

Bocnpusarue mexannkn HproToHa B KOHTMHEHTanbHON EBpone. AHaIMTHYECKOE pa3BUTHE
mexanuku: ot JI. Ditnepa u XK. Jlanam6epa no XK. JI. Jlarpamxka u Y. P. T'amunsrona. Co3nanue
ocHoB ruapoauHamuku (JI. Ditnep, 1. bepaymnm, damambep). Ycnexu HeOeCHONH MEXaHUKH, OCO-
oenno B Tpynax II. C. Jlarmaca. Ilpensocxumienue uaen “4€pHbix aeip” k. Mudenom u Jlarmna-
COM, a Takke 3 deKTa OTKIOHEHHUS JIyda CBEeTa, MPOXOAsiero okoino maccuHoro tena (M. I'. pon
3onpanep). Knaccuko-mexanuueckas KapTuHa Mupa (mporpamma ‘“MOJIEKYJISPHOM MEXaHUKH
Jlamnaca).

HccnenoBanue 31€KTpUUECTBA U MarHETU3Ma — Ha IIYTH K KOJIMYECTBEHHOMY AKCIIEPUMEH-
1y (I'. Puxman, I'. KaBennum, O. Kynon). @mrougasie 1 d3UpHBIC MPEACTaBICHUS 00 dJICKTpHYE-
ctBe b. ®panxnuna, @. Onunyca, M. B. JlomonocoBa u JI. Ditnepa. “l'anibBaHu3M” U SBJICHHE
anektpuieckoro Toka (JI. ['aneBanu, A. Bonbra, B. B. Iletpos).

Pa3BuTHEe OCHOBHBIX IOHATUIN YYEHUS O TEIUIOTE; MPEACTABIECHUE O TEIJIOPOJIE U KUHETHYE-
ckoit mpupoe temioTel (M. B. Jlomonocos, /x. bidk, A. JlaByasbe). KopryckymspHas onTHKa: OT
Herotona o Jlamaca. DneMeHThI BOJIHOBBIX MPECTaBICHUM 0 cBete (Ditiep).

4. Knaccuyeckas Hayka (XI1X B.)

4.1. Hayano ¢popMHupOBaHuUs KJIaCCHYECKON (DU3UKH Ha OCHOBE TOYHOTO KCIIEPUMEHTA, (e-
HOMEHOJIOTMYECKOTO T0/1X0/1a U MaTeMaTtndyeckoro ananusa (1800-1820-e rr.).

[Mapmxckast MOTUTEXHUYECKAs [IKOJIA — IeTHIe Bemnkoil ¢ppaHIry3cKol peBOIIONUH U JIU-
Jep MaTeMaTHKO-aHaJIUTHYecKoro moxaxona kK ¢usuke. Bonnosas teopusi ceera O. @penens (eé
pasButue B pabdorax O. Kommn). Dnexrpoaunamuka (ot X. Opcrena k A. M. Amniepy). Teopus ten-
nonpoBogHocTH XK. @ypee. Teopus temnoBbix MamuH C. Kapro. KiroueBast konuenuusa @ypbe —
¢usnka kak Teopus nupGepeHNATBHBIX YPAaBHEHUH C YaCTHBIMU MPOU3BOJHBIMU 2-TO TOPSIIKA.
OcBoenue (panirysckoro omnsita B ['epmanuu (I'. C. Om, @p. Heitman u np.), bpuranuu (Ix. I'pun,
VY. Tomcon u ap.), Poccun (H. U. JloGauesckuii, M. B. Octporpanckuii u ap.). @opmupoBanue gpu-
3UKH Kak HayyHoU nuctumuiniel B Poccun (ot 3. X. Jlenna 1o A. I'. Ctonerosa).

4.2. Enunast nosieBast TEOpHs JIEKTpUUYECTBA, MarHeTu3Ma u csera: or M. @apanes k [Ix.
K. Maxcsemny (1830-1860-¢ rr.).

Haxomnenne 3HaHmii 00 snexTpudectBe u marHetm3me B 1820-1830-e rr. (Ix. ['enpw,
M. ®apaneit, 3. X. Jlenn, b. C. SIxobu u np.).

®dapazneeBckasi mporpaMMa CHHTE3a (PU3MYECKUX B3aMMOECHCTBHII Ha OCHOBE KOHIEMIIMU
omuskozaencTBus. OTkpbiTHEe DapajseeM >JIeKTPOMArHUTHOM MHAYKUMU. CHUIIOBBIE JTMHUM U HJes
nosig y @apazest. DIEeKTpoIMHAMUKA NalNbHOAEHCTBUS U €€ KOHKYPEHIMs C MPOorpaMMoi OJIM3Ko-
neiicteus (B. Bebep, ®. Heiiman, I'. I'enbMronsn u ap.). ['eHe3uc Teopunt 31eKTpOMarHuTHOTO MO-
1 MakcBesuia. YpaBHeHuss MakcBeiia. DJIeKTpOMarHuTHBIE BOJIHBI M 3JIEKTPOMarHUTHAsI TEOPUS
cera. [IpencraBienue o JOKaIM3alMK U MMOTOKE SHEPTHM 3eKTpomarHuTHoro noist (H. A. Ymos,
JUx. [oiHTHHT U Ap.). Oneitel . 'epia ¢ 31€KTpOMarHUTHBIMU BOJIHAMU U JPYTHE SKCIIEPUMEH-
TaJbHbIE MMOATBEPKACHUS TeopuH (B yacTHocTH, oOHapyxeHue I1. H. JleGeneBbM cBETOBOTO JaB-
nenusi). CummerpuyHas GopmynupoBka ypaBHeHui MaxkcBemia I'. 'epuem u O. XeBucaiinom.
N3ob6perenue paano (A. C. ITonos, I'. Mapkonn).

4.3. ®u3uKa TEIUIOBBIX SBJICHUN. 3aKOH COXPAHEHUS DHEPIHMU M OCHOBBI TEPMOAMHAMMKHI
(1840-1860-¢ rr.).

OTKpBITHE 3aKOHA COXPAHEHUS SHEPTUHM KaK COOTHOLIEHHS YDHEPIe€TUYECKON IKBUBAJICHTHO-
CTH BCeX BHJIOB JBI>KeHUS U B3aumopeiicTBus ([Ix. I1. Jxxoyns, I'. 'ensmronsi u P. Maitep, 1840-
e rT.). Beenenne Y. Tomconom abcomoTHON mKkansl Temmneparypsl. Coenunenue uaeit C. Kapao ¢
KOHIICTILIMEH COXpaHeHMs SHEPruM — pOXJAEHHEe TepMOAUHaMUKU B paborax P. Kmaysuyca,
VY. Tomcona u Y. Pankuna (1850-e rr.). Bropoe Hauano TepMoAMHAMUKY ISl 0OpAaTUMBIX U HEOO-
paTUMBIX MPOLIECCOB, MOHATHE SHTPONUU U Mpobiiema “reruioBoi cmepT’” Beenennoii. [locneny-
I0IIIee Pa3BUTHE TEPMOJIWHAMUKHU: XUMHUeckas TepmoamHamuka JIk. Y. [nb0ca, TpeTrbe Hadamo
TepmoauHamMuky B. HepHceTra 1 35eMeHThl TEpMOIMHAMUKY HEPAaBHOBECHBIX ITPOLIECCOB.



4.4. ®usnka TeIoBbIX ABICHUN. KuHeTnueckas Teopus ra3oB U CTATUCTUYECKAs MEXaHHUKA
(1850-1900-¢ rr.).

Kunernueckas Teopus razos Knaysuyca n Makcsenna (1 ux npeniiectBeHHUKH). Co3ianue
OCHOB CTaTUCTMYECKON MEXaHMKU: pacnpezaeneHue MakcBemia — boibpliMaHa, OT MOIBITKH MeXa-
HUYECKOT0 OOOCHOBaHMs 2-TO Hayaja TEPMOJMHAMUKH K €ro CTaTUCTHUYECKOMY OOOCHOBaHHIO
Bonbprimanom. Kunernueckoe ypaBHeHue bonbiiMana. Pa3BuTue craTuctuueckoil MexaHuwku [ uo-
6com. Teopus BpoyHOBCKOTro ABMKEHHS W JI0KA3aTEIbCTBO PEAbHOCTH CYIIECTBOBAHUS aTOMOB
(A. Oitawreitn, M. CmonyxoBckui, XK. Ileppen). Oproauueckas runoresa u e€ pazsurue B XX B.
Cratuctuueckas usmka.

5. Hayuynas peBoJsonus B pu3uKe B nepBoii Tpetn XX B.
U €€ BepIIMHA — KBAHTOBO-PEJISITUBHCTCKHE TEOPHH

5.1. DKcepuMEHTAIbHBIA TPOPHIB B MEKPOMHP; KPH3UC KJIACCHUECKOW (DM3MKH; SIEKTPO-
MarHuTHO-TOJIEBAs KapTUHA MUPA.

JlaBuHa SKCIIEPUMEHTAIBHBIX OTKPBITUN: PEHTIC€HOBCKHUE JIy4M, PaJUOAKTUBHOCTb, BJIEK-
TpoH, 3pdexr 3eemana (B. K. Pentren, A. bekkepens, [x. Tomcon, M. Ckiamosckas-Kropu,
I1. Kropu, D. Pesepdopn u nap.). Kpusuc kmaccuyeckoit (usuku: mpodiaembl 3pUpHOTO BeTpa
(A. Maiikenscon, X. A. Jlopenn, J[x. ®utiypkepanba U p.), pacupeeicHUsT YHEPTUU B CIIEKTPE
yépHoro tena (B. Bun, O. Jlrommep, O. [Ipuncreiim, I'. PyGenc, @. Kypndaym, M. [1nank), cratu-
CTHYECKOro 000CHOBaHUs 2-ro Havaja tepmoauHamMuku (boneiman, 'ub0c u ap.); KpUTHKA Kiiac-
CHUKO-MEXaHN4ecKoi KapTuHbl mupa (O. Max, II. lrorem, A.Ilyankape). DnekTpoHHas Teopus
X. A. JlopeHua 1 31eKTPOMAarHUTHO-TI0JIEBAsI KAPTUHA MUPA.

5.2. KBanToBas teopus uznyueHuss M. Ilnanka. CBetoBble kBaHThI A. DiiHmTeiiHa (1900-e
IT.).

[Ipenpicropusi: mnOHSATHE aOCOJNIOTHO YEPHOIrO Teja, 3aKOHbl TEIJIOBOTO M3Iy4YEHUs
(I'. Kupxrod, . Credan, JI. Bombiman). ITpo6iieMa pacnpe/ie/ieHHs SHEPTHH B CIIEKTPE H3ITydCHHUSI
a0COIOTHO YEPHOTO TeJa U €€ CBEeTOTEXHUYECKHE UCTOKH. [lepBbie MOMBITKH PEeUICHUs TPOOIIEMBI:
dopmyinel B. A. Muxenscona, B. Buna, [Ixx. Penes, M. [Inanka. KBantoBas runoresa [lnanka; mo-
crosiHHas [lnaHka; miaHKOBCKUI 3aKOH u3ay4yeHHsl. CBETOBblE KBAHTHI DMHILITEHHA W KBAaHTOBAas
teopust porodppexra. OTKprITUS DHHIITEHHOM KOPIMYCKYJISIPHO-BOJHOBOTO JTyajau3Ma JUlsl CBETa.
BBeneHnne NoOHATHS WMHIYLHPOBAHHOIO W3JIY4YEHHs M BBIBOJ Ha €ro ocHoBe ¢opmyisl [lnanka
(OHHIITENH): Ba)KHOE 3HAUEHUE 3TOT0 MOHATHS JUIsl KBAHTOBOM 3JIEKTPOHUKH.

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

Coxpamenne ®urnpkepansaa — Jlopenua u npeodpasoanus Jlopenua, A. Ilyankape u
OinmreitHa (1904-1906 rr.) — co3znanue QyHAaMEHTa ClenUaIbHOW TEOPUM OTHOCHUTEIBbHOCTH.
3aBepluIeHNE TEOPUM DUHIITEHHA: aKCHOMAaTHKa TEOPUH, ONepalliOHAIbHO-U3MEPUTENBHAS U PEIs-
TUBUCTCKAsl TPAKTOBKAa TEOPUH, OTKa3 OT 3(upa. DKCIepUMEHTATIbLHOE MOITBEPKIEHIUE TEOPUU OT-
HocuTenbHOCTH. YeThlpéxmepHas GpopmynupoBka Teopun I'. MuHkoBckuM. PensituBucTCKas mnepe-
CTpoiiKa Kiaccuyeckoi pu3nku. Bo3HMKHOBEHUE HA OCHOBE TEOPUHM OTHOCHUTEIBHOCTH TEOPETUKO-
MHBAapUaHTHOI'O MOJIXO0/a.

5.4. O6miast Teopust OTHOCUTEIBHOCTHU. PenstuBucrckast kocMonorus. [IpoexTsl reomMmeTpu-
gyeckoro nosueBoro cuuTe3a ¢pusuku (1910-1920-¢ rr.).

[Tonoxxenue B Teopun TsaroteHus: Ha pyoexxke XIX m XX BB. [IpuHIMN SKBUBaJIEHTHOCTU
OHHIITEHA, OCHOBAaHHBIN Ha PEISATUBUCTCKOM HCTOJKOBAaHUU PABEHCTBA MHEPTHOW U rpaBUTALU-
OHHOM Macc.

Ten3zopHo-reoMeTpuyeckas KOHLIENIUs rpaBuTaiui. OTKphITHE OOLIEKOBAPHAHTHBIX YPaB-
HEHUI TpaBUTALIMOHHOTO MOJII — 3aBEpIICHHE OCHOB TeOpHH. BO3HHWKHOBEHUE PEISITUBUCTCKON
KocMmosoruu: ot A. DiiHmreitHa 10 A. A. ®pun-mana. [locneayromiee pa3BuTHe Teopuu (rpaBuUTa-
LIMOHHBIE BOJIHBI, 3aKOH COXPaHEHUsI SHEPTruu-UMITyJIbca U Teopemsl D. Herep u n1p.) u e€ sxkcnepu-
MEHTaJIbHOE MOATBEpKAeHHE (A. DAMUHTTOH U JIp.).

[IpoeKTbl equHBIX TEOpHUl MOJis, OCHOBAHHBIE HAa HJEe T€OMETpU3alMU (PU3NYECKUX B3au-
MojieiicTBui, 1 ux Heynauu (teopuu I'. Beiins, T. Kanyusl, A. DitHmTeiina). OBpuUcTHYECKOE 3HA-
YeHHE €MHBIX TEOPUI MOJIS.



5.5. KBanrtoBas teopust atoma Bojmopoaa H. bopa u e€ 0606menmne
(1910-1920-¢ rr.).

CepualsibHble CHEKTPbl U paHHUE MOJIEIH CTPYKTYphl atoMoB. OTKphIiTHE D. Pesepdopaom
SAIEpHOTO CTpoeHus aromoB. KBaHToBas teopus aroma Bojopoaa bopa. IIpuHuun coorBercTBUs
bopa. KBantoBeie ycioBust bopa — A. 3ommepdenbna. OObSICHEHHE ONTHYSCKUX U PEHTTEHOBCKUX
CIEKTPOB aTOMOB. I1onbITKH OOBSICHEHHSI IEPUOANUECKOI cucTeMBbI 3ieMeHTOB. [IpuHnun 3anpera
B. Ilaynu u cnun anektpoHa. Tpyanoctu Tteopuu. KBaHTOBas Teopus AUCHEPCHM U THUIIOTE3a
H. bopa, X. Kpamepca n Ix. CiaaTepa 0 CTaTUCTUYECKOM XapaKTepe 3aKOHA COXPAaHEHUs SHEPTUU U
HMITYJIbCA.

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

KBanToBast Mexanuka B matpuunoit ¢popme (B. I'eiizenoepr, M. bopHh, I1. Mopaan). Bosxsl
BemtectBa JI. ne bpoiist u BonHoBast mMexanuka 3. lllpenunrepa. DKcnepUMEHTAIBHOE MOJTBEP-
XaeHue BoTHOBOU npupo sl mukpouactull (K. JIasuccon, A. Jlxxepmep, JIx. I1. Tomcon). Pazputue
orepaTopHoOl GopmMynupoBkH KBaHTOBOW Mexanuku (I1. upak u Ap.) U AOKa3aTeNbCTBO YKBHUBa-
JICHTHOCTH €€ pa3nu4HbIX popM. BeposTHOCTHAs uHTepnperanus kBautoBoil mexanuku (M. boph).
[Tpunuuns! Heonpenenénnoctu (I'eiizendepr) u nononuurenbHoctu (bop) — ocHoBa pu3nueckoit
MHTEpPIpETAMA KBAHTOBOW MexaHHUKH. [IpobieMa mprUuMHHOCTH B KBAHTOBOM MEXaHUKE U JTUCKYC-
cuu Mexay bopom m DitHmreitHoM. KBaHTOBBIE CTaTUCTUKH, CUMMETpHUSl U ClUH. BakHeiimiue
MIPUJIOKEHUSI KBAaHTOBOW MEXaHUKU (B YaCTHOCTH, paboThl coBeTckux yuéHbiXx S. . Openxkens,
B. A. ®oka, JI. 1. Mangensmtama, U. E. Tamma, I'. A. T'amosa, JI. 1. Jlannay). OTkpbiTHE KOMOU-
HannoHHOTO paccessHus cBera (Y. Paman, JI. M. Manaensmram, I'. C. Jlanacoepr). OCHOBHBIC 1I€H-
TPBl M HaydHbIe IIKOJBI OTeuecTBeHHOM (u3uku B 1920-1940-¢ rr. (mxomsr A. ®@. Modde,
J. C. PoxnectBenckoro, JI. 1. Mangensimtama, C. U. BaBunosa, JI. 1. Jlanaay u np.).

5.7. KBaHTOBas 3JE€KTPOJUHAMUKA, PEISITUBUCTCKAS] KBAHTOBASI TEOPUS IEKTPOHA U KBAH-
toBas Teopus nois (1927-1940-¢ rr.).

[IpoGnema KBaHTOBaHMS 3JIEKTPOMArHUTHOTO IMOJIS /10 CO3JaHMsl KBAaHTOBOM MEXaHHMKHU
(IL. Opendecr, II. debait, A. Ditnmureiin). KBantoBas teopus uznyuenus 1. lupaka. PenstuBuct-
ckue BosiHOBbIe ypaBHeHus (O. Ulpenunrep, O. Kneiin, B. A. ®ok, B. ['opznon).

VYpaBHenue /lupaka nus 2JI€KTpOHA, BKIIOYANOIIEE TEOPHIO CIUHA. J[MpakoBCKue TeopHs
“IBIPOK” M OTKpbITHE Mo3uTpoHa. OOmias cxema IOCTPOCHHUS KBAHTOBOM TEOpUM TMOJS IO
B. I'eiizentepry u B. I[Taynu. CooTHoIIeHHE HEONpeaeaEHHOCTEN B KBAHTOBOW AJIEKTPOJANHAMUKE.
[Ipo6nema pacxoaumocteil u e€ pemienue B koHue 40-x rr. (P. ®eitHman u 1p.). DKCepUMEHTab-
HO€ MOATBEPKICHNE KBAHTOBOU JIEKTPOAMHAMHUKH.

5.8. ®du3uKa aTOMHOTO si7[pa M JIEMEHTAPHBIX YacTHIl (0T HEUTpoHa 10 Me30HOB). Kocmuueckue
JIy4H U YCKOPUTENH 3apspkeHHBIX yacTull (1930-1940-e 1r.).

1932 r. — pemwaronuii roa B pa3BUTUN (U3MKH siipa U JIEMEHTAPHBIX YacTHI] (OTKPBITHE
JIx. Yensukom HelTpoHa, runote3a [l. JI. IBanenko u B. ['eif3enbepra o mpoToHHO-HEHTPOHHOM
CTPOEHHH S7pa, NEPBBIE SAEPHBIE PEAKIIUN C UCKYCCTBEHHO YCKOPEHHBIMHM IPOTOHAMHU U Ap.). DP-
¢dext BaBunoBa — YepeHkoBa, ero o0ObsICHEHUE U MOCIEAyIOlIee IPUMEHEHUE B sJIepHON (HU3UKe
(IL. A. Yepenkos, U. E. Tamm, . M. ®pank — nepBast oreuectBeHHass HoOeneBckas npemus 1o
¢uszuke). Kocmuueckue myun. [lepsble yckopuTenu 3apskeHHbIX 4acTull. [IepBbie Teopun siepHbIX
cun (U. E. Tamm, B. I'eiizentepr, X. FOkaBa). OTKpbITHE CHJIBHBIX U CJIAOBIX B3aUMOJIEHCTBUMN
JJIEMEHTapHbIX 4YacTull. SnepHele Monenu. VckyccTBeHHas paauoakTUBHOCTb. BosaeiicTBue
HelTpoHOB Ha sapa (O. @epmu, U. B. KypuaTtoB u ap.). Otkpsitue sigepuoro aenenus (O. 'an u
@. [Itpaccman, JI. Melithep u O. @puin), reopus aenenus bopa — [[x. Yunepa u S. . ®penxkens.
[Mpunuun astodazuposku (B. W. Bekcnep, O. Mak-Mwinan) u pa3paboTka HOBOTO MOKOJIEHHS
LIUKINYECKUX YCKOPUTEIIEH.

6. OcHOBHbIC JIMHUM PA3BUTHS COBPEMEHHOMN (PU3UKHU
(BTOpasi mojioBuHa XX B.)

6.1. AnepHoe opyxue u snepHbie peakTopbl. [IpobieMbl ympaBisieMoro TepMOSIECPHOTO

CUHTE3A.



lennas simepHas peakuus AeNEHUS ypaHa U BBEICHHE MOHATHUS KpUTHYecKOM Macchl. [lep-
BbI€ MHUIIMATUBBI O MPHHATUU TOCYAAPCTBEHHBIX MPOTPaMM I10 CO3JAaHHIO aTOMHON OOMOBI (AH-
s, CIIA, I'epmanns, CCCP). ITyck nepBoro simeproro peaktopa (CLIA, 3. @epmu, 1942). /IBa
OCHOBHBIX HAIpaBJIEHMs Pa3BUTHUS T'OCYJAPCTBEHHBIX SAEPHBIX MPOTpamMM: IUIyTOHUBOE — C HC-
M0JIb30BAHUEM SIJIEPHBIX PEAKTOPOB; U YPAHOBOE — C MCIOJIb30BAaHUEM pa3/IeIUTEIbHbBIX YCTaHO-
BoK. Co3/laHre aTOMHOW MPOMBIIIICHHOCTH M MEepBbIX aToMHBIX 00MO B CILA (1945) u CCCP
(1949) (mon pykoBonctBoM P. Onmenretimepa u M. B. Kypuarosa).

[IpenpicTropust ocBoeHus: TepMmosiiepHoil 3Hepruu. Co3maHue TEPMOSIEPHOIO OpPYKHUs B
CIIA u CCCP. Atomnuas sHepretuka. IIpobnema TepmosepHoro cunre3a B Anriuu, CHIA u
CCCP. Pe3kuii pocT (U3NUECKUX HUCCIICAOBAHUH, BBI3BAHHBIA “SA€PHOI PEBONIONHMEN” B BOCHHOM
7ielie, MPOMBIIIJIEHHOCTH U 3HepreTuke. [loauTuueckue, coluanbHble U STHUECKUE aCIIEeKThI “saep-
HOM peBositonuu” BO 2-1 nojoBuHe XX B.

6.2. ®u3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUS U KBAHTOBAs SJIEKTPOHHUKA.

KBaHnToBass MexaHHMKa — TEOPETHYECKass OCHOBA (DM3MKH KOHJIECHCHPOBAHHOTO COCTOSHHS
(®KC) u kBanToBoit anektponuku (KD). 3onHas Tteopus. Meroa kBa3uyacTull. MarHuTHO-
pPE30HAHCHBIE SIBICHUS: JIEKTPOHHBIN nmapamarHutHeliil pezonanc (JIIP, E. K. 3aBoiickuil) u saep-
HBI MarHUTHBIN pe3oHaHc (IMP). UccnenoBanue noaynpoBOJHUKOB U OTKPBITHE TPAH3UCTOPHOTO
s dexra. Pusnka SBICHUNA CBEPXIPOBOIUMOCTH M CBEPXTEKydecTH. Teopus (pa3oBBIX MEPEXO/I0B.
I'eTepocTpyKTYpBHL.

Panuocnekrpockonuyeckue MpeanochlIki KBAaHTOBOM AeKTpoHUKU. Co3naHue Ma3epoB U
na3epoB. ®KC u K3 — BakHble UCTOYHUKU TE€XHUYECKHUX MPUIOKEHHUH (DU3UKU BTOPOI MMOJIOBUHBI
XX B. BozaeiictBue uaeit u meronoB ®KC n KD Ha cMexHbBIe 001acTH (GPU3UKH, XUMUIO, OHOTIOTHIO
u MenuiuHy. OCHOBHbBIE Hay4dHbIe HEeHTpbI U mKoJbl B obnactu ®KC u KD. 3HaunTensHOCTh OTe-
4eCTBEHHOTO BKIaga B 00a HampasieHus (OKC — mxoma A. ®@. Modde, II.JI. Kanuna,
JI. [I. Jlanmay, K. U. Andépos u ap.; KO — H. I'. bacos, A. M. IIpoxopos u ap.).

6.3. ®u3KKa BBICOKUX SHEPruii: Ha MyTH K CTAaHIAPTHON MOJIENH.

WNuTencuBHOe pa3BuTHE (U3MKH SJIEMEHTApPHBIX YACTHI] U BBICOKHX SHEPrHil, BHI3BAHHOE
YCIEIIHOHN peanu3anueil HallMOHAIBHBIX SACPHO-0pY eHHBIX mporpamm (1950-1960-¢ rr.). Cozna-
HUe OONIBIIMX YCKOpUTeNeH 3apsbkeHHbIX yacTull. Kosutalizepel W HakomuTenbHble Koibla. Ily-
3BIPHKOBBIE KAMEPHI U IPYTUE CPEACTBA PErUCTPAIK YACTHII.

KBaHTOBast Teopus Mojst — TeOpeTHUYecKas OCHOBA (PM3UKHU dJIEMEHTapHBIX yacTull. dusnka
HEUTPUHO U CIa0bIX B3auMoaercTBui. KoHIenms kaanOpoBOYHOTO oISl U pa3paboTka Ha e€ oc-
HOBE IEPEHOPMUpPYEMbIX KBaHTOBOW xpomoauHamuku (KXJ[) (coBpeMeHHOro aHajiora TeOpHH
CWJIBHBIX B3aUMOJICHCTBHI) U €AMHON TEOPUHU FJIEKTPOCIA0BIX B3aUMOIEHCTBUH.

6.4. PenaruBuctckue actpousrka U KOCMOJIOTHUSI.

Teopernueckass ocHOBa acTpO(U3UKH U KOCMOJIOTUH — O0Ias T€Opusi OTHOCUTEIbHOCTH.
BonHa oTkpbITHII B acTpodu3uke 1 kocMoaoruu 1960-x IT., CBSI3aHHBIX C Pa3BUTHEM pajuoTese-
CKOIIOB, PEHTT€HOBCKON M TraMMa-acTpOHOMHUU. OTKpBITHE KBa3apoB; PEIMKTOBOIO H3IIy4YEHHUS,
MIOATBEPKIAOLIETO TUIIOTE3Y “ropsiuell BceneHHON”; mynbcapoB, OTOXAECTBIEHHBIX ¢ HEMTPOH-
HBIMU 3BE3/1aMU. PEHTreHOBCKME 1 raMMa-TeJIeCKOIbl Ha UCKYCCTBEHHBIX cmyTHHKaxX 3emiu (MC3).
Pazputue ¢usuku u€puobix apip. Helitpunnas actponomus. MudusanuonHas kocmonorus. [Ipo0Gie-
Ma IpaBUTAlMOHHBIX BOJIH. ['paBuTanivonHsle auH3bL. [Ipobiaema ckpbiToil Maccsl. Kocmomnoruye-
CKHE MOJIEJH C A-YJIEHOM B ypaBHEHUAX DHHINTEHHA U KOCMHUUYECKUI BaKyyM.

7. 3akJII04UTEIbHAA YaCTh

OOmas xapakTepucTHKa KBAaHTOBO-PENATUBUCTCKON KapTWHBI Mupa (mapagurma). Hepe-
ménnble mpobieMbl ¢pusznuku B Hayase XXI| B. [IpoGnema enunoil Teopun 4-x ¢yHIaMeHTaIbHbBIX
B3auMoJieiicTBuii. KBaHTOBast TeOpUs rpaBUTALUK U cynepcTpyHbl. [Ipobnema rpsaymumx HayqHbIX
peBotoLnii B (hr3HKe.

5. dopma NPOMeKYTOUYHON aTTECTANMH . KaHIUAATCKUN SK3aMEH.
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AHHOTAUUA TUCHHILIHHBI
«HOCTpaHHBIH A3BIK»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JIucumrumna « THOCTpaHHBIN S3BIK» OTHOCUTCS K 0a30BOM yactu Oj0ka b1.

2. llenpio ocBOeHMS TUCHUILUIUHBI «IHOCTpaHHBINA S3bIK» SABJSETCS (POPMHUPOBAHUE Y aCIU-
pPaHTOB HEOOXOAUMOTO /ISl CAAYM KaHAMJIATCKOTO SK3aMEHA YPOBHS 3HAHUH, yMEHUH U HaBbI-
KOB B 00JIaCTH YTEHUs, TOBOPEHUS, ayAUPOBAHUS, [IEPEBOIa, aHHOTHUPOBAHUS, pedepUpOBaHUS
U IMCbMa.

3. OOmas Tpy10eMKOCTh TUCIHUIUIMHBI COCTaBISIET 4 3aueTHhIX enuHull, 144 gaca.
4. CopepxaHue JUCIUIINHBL:

1. Buabl peyeBoil KOMMYHUKALMHT

1.1.I'o60openue. AcipaHT OJKEH BIAJETh MOATOTOBICHHON, a TaK)Ke HEMOATrOTOBIEHHOM
MOHOJIOTHYECKOW peYbi0, YMETh JeNaTh pe3ioMe, COOOIICHHMS, JOKIaJ HAa WHOCTPAHHOM S3BIKE;
JMAIOTUYECKON PEeUubl0 B CUTYalUsIX HAyYHOTO, MPO(PECCHOHATBLHOTO U OBITOBOTO OOIIEHUS B Ipe-
JieIax U3y4YEeHHOTO SI36IKOBOT'0 MaTepraja U B COOTBETCTBUU C H30PAHHOU CIIEIUATIbHOCTBIO.

1.2.Ayouposanue. AcnupaHT JI0JHKEH YMETh MIOHUMATh Ha CIIyX OPUTMHAJIBLHYIO MOHOJIOTH-
YECKYIO M TUAJIOTUUECKYIO PeUb IO CIEeIHUATbHOCTH, OMUPAACh HA U3YUYEHHBIHN S3BIKOBOM MaTepua,
(hOHOBBIE CTPaHOBEIUYECKHE U NMPOQPECCUOHANBHBIC 3HAHUS, HABBIKH S3bIKOBOM M KOHTEKCTYaJIbHOM
JOTAJIKH.

1.3.Ymenue. AciipaHT J0JDKEH yMETh YUTaTh, IOHUMAaTh M MCIOJIb30BaTh B CBOCH Hayd-
HOM paboOTe OPUTHHAIBHYIO HAYUYHYIO JUTEPATYPY IO CHEIUATBLHOCTH, ONMUPAsACh HA WU3YUYEHHBIN
S3BIKOBOM MaTepual, (OHOBbIE CTpaHOBEAUYECKHE U MPOodeCCHOHATbHbIC 3HAHUS U HABBIKU SI3bIKO-
BOM M KOHTEKCTYaJbHOM J0oraJku. BiageTs BceMu BUiaMu uyTeHUs (M3yvaroliee, 03HaKOMUTEIBHOE,
MTOMCKOBOE U TIPOCMOTPOBOE).

1.4.ITucemo. AciupaHT MOJDKEH BIAJETh YMEHHUSMHU MUCHbMa B MpeJenax W3yuYeHHOTO S3bI-
KOBOTO MaTepHalia, B YaCTHOCTH YMETh COCTaBUThH IJIaH (KOHCIEKT) MPOYUTAHHOTO, U3JIOKHUTh CO-
Jep’KaHre MPOYUTAaHHOTO B (popMe pe3rome; HamucaTth COOOIICHUE WM JOKJIAJ 10 TeMaM MPOBO-
JUMOTO UCCJIEI0BAHMUSL.

2. SI3bIkOBOI MaTepuas

2.1. Buowt peuegbix Oeiicmeuii u npuemsvl 6e0eHUS OOULeHU

[Ipu oTOOpEe KOHKPETHOTO S3BIKOBOTO MaTepHania HEOOXOIUMO PYKOBOJCTBOBATHCS CIEHY-
OIUMU (YHKITMOHATBHBIMU KaTErOPHUSIMHU:

Ilepedaua paxmyanvrou ungpopmayuu: cpencrsa ohopMIICHHUs TOBECTBOBAHUS, OMMCAHMUS,
paccyXJIeHHsl, YTOUHEHHsI, KOPPEKIIMH YCIBIIIAHHOTO MU IPOYUTAHHOTO, OMPEIEIICHHS TEMBbI CO-
00IIIeHys, JOKIaaa U T.I.

Ilepedaua smoyuoHnanvholl  oyenku cooOujeHus: CPeACTBAa  BBIPAKEHHUS  oxo0pe-
HUSI/HEOTIOOpEHUsI, YAUBICHUS, BOCXUIIECHUS, TPEATIOYTEHUS U T.1.

Ilepedaua unmennekmyanbHblX OMHOWIEHUU: CPEICTBAa BBIPAKEHUS COTIACHS/HECOTIIACHS,
CITOCOOHOCTH/HECTIOCOOHOCTH ClIeNIaTh YTO-I1U00, BEIICHEHHE BO3MOXKHOCTU/HEBO3MOXKHOCTH Clie-
JaTh 4YTO-TM00, YBEPEHHOCTH/HEYBEPEHHOCTH TOBOPSAIIETO B COOOIIAEMBIX UM (PaKTax.

Cmpyxkmypuposanue ouckypca: ohOpMIICHHE BBEJCHUS B TEMY, Pa3BUTHE TEMbI, CMEHA Te-
MBI, TIOJIBEJICHHE HTOTOB COOOIICHUS, MHUIIMHPOBAHHE U 3aBEPIICHHE pPa3roBOpa, MPHUBETCTBHE,
BBIpKEHHE 0J1ar0JapHOCTH, Pa309apOBaHUs U T.11.;

BJIQJICHWE OCHOBHBIMH (OpPMYJIaMU ITHKETa MPHU BEACHUU TUAJIOTA, HAYYHOW TUCKYCCHH,
MIPU TTIOCTPOEHUHU COOOIICHUS U T.JI.

11



2.2. ®onemuxa

WuTOoHamMoHHOe 0pOpMIICHHE MPEATIOKEHUS: CIOBECHOE, (ppa3oBoe M JIOTHYECKOE yaape-
HUS, MeJNOoJus, nay3auus; (OHOJIOTHYEeCKHE MPOTUBOIIOCTABICHUS, PEJIEBAHTHBIC JIJISI M3Y4aeMOro
A3BIKA: TOJITOTa/KPATKOCTh, 3aKPBITOCTH/OTKPBITOCTh TJIACHBIX 3BYKOB, 3BOHKOCTH/TITYXOCTh KOHEU-
HBIX COIJIACHBIX U T.II.

2.3. Jlexcuka

Jlekcrueckui 3amac COAroliero KaHIUIaTCKUN dK3aMEH JOJDKEH COCTaBUThL He MeHee 5500
JICKCHYECKUX EIMHUI] C YYeTOM BY30BCKOI'O MHHHMYMa M THOTEHIMAJIBHOTO CJIOBaps, BKIIOYAs
npumMepHo 500 TepMUHOB TPOGHIIUPYIOIEH CHIEITUATBHOCTH.

2.4. I'pammamuxa

Anenutickuti A3v1K

[Topsimok cnoB mpocroro mnpeanoxkeHus. CI0KHOE TPEISIOKEHHE: CIO0KHOCOUMHEHHOE U
CIIO)KHOMIOIYMHEHHOE TpeuiokeHusl. COoro3bl U OTHOCUTENIbHbIE MECTOMMEHHMS. DIUITMITUYECKUE
npeuiokeHus. beccorozueie mpuaaTounesie. YHorpediieHue JUYHbIX (JOpM Tjiarosia B aKTUBHOM U
naccuBHOM 3ajorax. CormnacoBanue BpeMeH. OyHKIMHM UHOUHUTHBA: HHOUHUTUB B QYHKIIUH MOJI-
JIeKAIIEero, onpeneneHus, oocroarenbcTBa. CHHTAKCHYECKHE KOHCTPYKIUU: 00OPOT «IOMOJTHEHHE
¢ "HOUHUTHBOM» (OOBEKTHBIN MaJAeK ¢ MHPUHUTUBOM); 000POT «IOJIeKAIEe C HHPUHUTHBOM
(MIMEHHUTETBHBIN Ma/IeK ¢ MHPUHAUTUBOM); HHPUHUTHUB B ()YHKIIMHM BBOIHOTO YicHA; MHOUHUTUB B
cocTaBHOM UMeHHOM ckaszyemoMm (De + ung.) u B cocTaBHOM MOIaIbHOM cKazyemoM; (o6opot «for
+ smb. To do smth..»), CocnaratensHoe HakIoOHEeHHE. MoaanbHbIe I1aroyibl. MogaibHbIE TI1arojbl
C IPOCTBIM U NEePPEKTHBIM UHPUHUTUBOM. ATPUOYTHUBHBIE KOMIUIEKCHI (LIETIOYKU CYIIECTBUTENb-
HBIX). DMpaTrdyeckue (B TOM YHCIIe HHBEPCHOHHbBIC) KOHCTPYKIUHU B opme Continuous mim nac-
CHBA; MHBEPTUPOBAHHOE MPUAATOYHOE YCTYNUTEIbHOE HIIM MPUYUHBI;, ABOWHOE OTpullaHue. Me-
crouMenus, cioBa-3amectutenu (that (of),those (of), this, these, do, one, ones), cioxxHbie U apHbIe
COIO3bI, CPABHUTEIILHO-COMOCTABUTEIbHBIE 000POTHI (aS...as, not So...as, the...the).

Dpanyy3ckul A3biK

[Topsimok cioB mpocTtoro mpenaoxeHus. CIoKHOE MPeaaoKeHUe: CI0KHOCOYMHEHHOE U
CJIO’KHOTIOTYMHEHHOE TIpeiokeHns. Coro3bl. YoTpebaeHne TUYHBIX (JOPM TJIaroJioB B aKTHBHOM
3anore. CornacoBanue BpeMmeH. [laccuBHast popma rnarona. Bo3BparHble riarossl B 3HaYSHUH Mac-
cuBHOM (popMmbl. besnuunbie KOHCTpYKIMK. KOHCTpYKIIMU ¢ MHPUHUTUBOM: avoIr a + infinitif, étre
a + infinitif, laisser + infinitf, faire + infinitif. ~ Henuunsle popMsbl T1arona: UHGUHUTHUB HACTOS-
LIeTr0 ¥ MPOIIEIIIEero BpeMEeH!; MHPUHUTUB, YIOTPEOIseMBblii ¢ peasioraMu; UHQUHUTUBHBIN 000-
pot. Ilpuyactue HacTosIIEro BpeMEHH; MPUYACTHE MPOLIEIIIEr0 BPEMEHHU; IeeNpruIacTHe; CI0XK-
HO€ MPHUYACTHE IMPOIIEANIEr0 BpeMeHU. AOCONIIOTHBIN NMPUYACTHBIM 000pOT. Y CIOBHOE HaKIIOHE-
nHue. CocnararenbHoe HakiaoHeHue. CTeTeHn CpaBHEHUS MpHIaraTeIbHbIX U Hapeuuil. Mectonme-
HUS: JIMYHBIE, OTHOCUTEIbHBIE, YKa3aTelIbHbIC, MECTOMMEHHE CpEeIHEro pojaa /e, MECTOMMEHHUS-
Hapeuus en u Y.

Hemeyxuii a3vix

ITpocThie pacnpocTpaHEHHbIE, CIO)KHOCOUMHEHHBIE U CI0XKHONOJYUHEHHBIE MPETI0KEHUS.
PamouHast KOHCTPYKIMSI U OTCTYIUIEHHUS OT Hee. MeCTO U MOPSAIOK CIIOB MPHUIATOYHBIX TPEIIIOKe-
Huil. Coro3bl U KOppensaThl. beccoro3Hble npunaTouHble Npeanoxkenus. PacnpocTpanenHoe onpee-
nernwne. [Ipuvactue | ¢ zu B pyHkuum ompenenenus. [Ipunoxxenune. CTeneHn cpaBHEHUS TpuUIara-
TeNbHBIX. YKa3aTeIbHbIE MECTOMMEHHUS B (DYHKIMH 3aMEHbl CYIIeCTBUTENbHOro. OIHOPOAHBIE
YJICHBI TIPEUTONKCHHS pa3HOro Tuna. MHQUHUTHBHBIE U MPUIACTHBIE 000POTHI B PA3IMYHBIX (DYHK-
usix. MonanbHbie KOHCTpYKIuK Sein u haben + zu + infinitiv. MonxanbHbie Taaronasl ¢ MHQUHUTH-
BoM | u |l aktuBa m maccuBa. KOHBIOHKTHB ¥ KOHIUITMOHAINC B PA3IMIHBIX THUIIAX TPETOKCHHM.
Oytypym | u Il B MomansHOM 3HaueHUH. MopganbHble coBa. OyHKIMH MacCUBa M KOHCTPYKITUU
sein + Partizip Il (craruBa). TpexwieHHBIH, ABYWICHHBIH U OJHOWICHHBIN (O€3THYHBINA MMACCHB).
CouetaHus ¢ MocneynoraMy, MpeajoraMu ¢ yTOYHUTEIIMUA. MHOT03Ha4HOCTh U CHHOHUMHUS COIO-
30B, TPEMJIOTOB, MECTOMMEHHH, MECTOMMEHHBIX Hapeuuil u T.1. KOMMyHHWKaTHBHOE WieHEHHE
MIPEUIOKEHUS M CIIOCOOBI €r0 BBIPAXKEHHUS.

5. dopma NpoOMe:KYTOUYHOM ATTeCTALMM . KaHJAUJIATCKUN IK3aMEH.
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AHHOTAIUS AU CHUILIUHBI
«Ilemaroruka u CUXO0JIOTHS BbICIHIEH IIKOJIbD»

Hanpagaenue 03.06.01 ®usuka u actpoHOMUS
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. Jducuurummna «Ilegaroruka ¥ NMCUXONOTHsI BBICIICH IIKOJBD» OTHOCUTCS K 00s3aTeNbHBIM
JTUCLUUIIMHAM BapuaTUBHOW yacTH Osioka b1.

2. OCHOBHOM 1IeNbI0 OCBOEHUS AUCHMIUIMHBI «llemarornka u mcuxonorus BBICHICH HIKOJIBD»
ABJISICTCS MOJrOTOBKA K IPENOaBaTeIbCKON AEATEIbHOCTH, B TOM YHCIIE:
- (hopMupoOBaHHE NPEACTABICHUN 00 OCOOCHHOCTSAX MEAArOrHUECKON JAEATEIIbHOCTU B BBIC-
el MIKOoJIE;
- mpuoOpeTeHne 3HAHUW MO TEJAroruKe M TCUXOJIOTUU BBICHICH MIKOJBI: (POPMHUPOBAHUE
MOTHUBALMH YUYEHUs, yIIPaBJICHUE [103HABATEIbHOMN 1€ TEIbHOCTHI0 00YYarOIUXCS.
- U3y4YeHHE OOIMX MPUHIIUIIOB OpraHU3aluy y4eOHOro Mpoliecca B BbICIIEH IIKOJIE.

3. OOmas Tpy10eMKOCTh TUCIHUILIMHBI COCTaBIsIeT 3 3aueTHRIX eanHull, 108 gacos.
4. CopepxaHue JUCIUIUINHBL:

Tema 1: L]enu u 3a0ayu gvicuiel WKOIbl HA COBPEMEHHOM dmane.

TenneHUMU pa3BUTHS COBPEMEHHOTO BbICIIEro obpa3zoBaHusi B Poccum.

[Toxxobl K ompeesieH IO 1elieii oOpa3oBaHus: o0yueHue Kak (OpMUPOBAHUE OTIBITA; 00Y-
YeHHe Kak (OpMUPOBAHUE JINYHOCTU IIpoeccuoHara.

Mogens nudHOCTH TpodeccroHana: mpodeccHoHalbHas HalpaBIeHHOCTh, Mpodeccho-
HaJIbHBIA OMNBIT, MPOQECCHOHAIBHO-BAXHBIE KAueCTBA, WHIUBUAYAJIbHBIA CTUIb JESTEIBHOCTH.
Oransl GopMupoBaHUS MPOPECCHOHANA, TSN U 3a1a9u paboThl Ha Kax oM 3tare. Kimaccudukanus
METO/0B O0yUYEeHHs U BOCITUTAHUSA B BY3e€.

HopmaTtuBHOe obecnieuenue o0pa3oBaTeIbLHOTO Mpoliecca B BhICHIeH mikoie. denepanbHbIi
rOCyJJapCTBEHHBII 00pa30BaTeNbHbIN CTAaHIAPT: €ro CTPYKTypa U CoJepkKaHUE.

Tema 2: Texnonozusn 3HaK080-KkoOHmMeKcmuo2o nooxooa A.A.Bepbuykoeo.

VYuyebHast pedarenbHOCTb. [IpoTuBopeunss yueOHOW M HpPOGECCHOHATBHOM JESTETbHOCTH.
KonrtekctHoe o0yuenue. Mudopmarus u 3nanre. OCHOBHBIE IPUHITUITBI KOHTEKCTHOTO OOYYEHHUS.
Mozens JUHaAMHUYECKOTO JIBHKEHUS JIESTeIbHOCTH B KOHTEKCTHOM o0yueHMH. J[Ba 3Tamna u Tpu BU-
7a y4eOHOHM JesTeNbHOCTU: yueOHasl NesATeNbHOCTh aKaJeMHUYEeCKOro TUIa, KBa3UIpo(ecCHOHab-
Hasl JIeATeNIbHOCTh, Y4eOHO-TIpodeccuoHaIbHas NesTeNbHOCTb. [legarornueckiue TeXHOIOTUU KOH-
TEKCTHOTO 00y4eHMsI. AKTUBHbBIE METO/bl O0yUYEHUs: OOMEH BOIPOCAMH B MAJIbIX IpYyIaxX, aHATU3
CUTyalMui MpoeCCHOHATBLHON AEATeNbHOCTH, KEHC-METO/I, 1€JI0BbIE UIPhI, pa3padoTKa MPOEKTOB U
MUHU-TIPOEKTOB, B3aMMOJIEHCTBHE MOATPYII C paHOM POJIEBON ONpPEAEIeHHOCThIO, TUCKYCCUH, Je-
MOHCTpALUH C IPUBJIEYEHUEM CTYAEHTOB, COLUAIBHO-TICUXOJIOTHYECKUI TPEHUHT .

Tema 3: Momuewt yuenus.

Crpykrypa yueOHOI nestenbHOCTH. KoHuenuuu MoTuBanuu yueOHOH AedaTenbHOCTH. Bu-
JIbl MOTUBOB YYEHHMsI: T03HABATEJIbHBIE U COLMATbHbIE MOTHBEL. POpPMUPOBaHNE MOTHUBOB YUEHHUS.
MortuBanus Ha U3y4YeHHE TIpeIMeTa, MOTUBAIIUS Ha BBHITIOIHEHUE OTACTBHBIX 3alaHuil. MeTonuye-
CKHe€ MPUEMBI: CBA3b C MPAKTUKON, OpUEHTAIIMsI Ha yCIeX, MPUHIUI BbIOOpa 3aJaHHi, CBS3b C ApY-
I'MMHU 00J1aCTSMU 3HaHUi, pa3bsiCHEHUE YUeOHBIX IeJIeH, JINYHOCTHAS U NMpo(decCHOHaNbHas 3HAUH-
MOCTb LI€JIeH, NCI0JIb30BaHNE aKTUBHBIX METOJIOB 00YUYEHMsI, METOIUYECKOE pa3HOoOOpasHe.

Tema 4: Ilcuxonoco-nedazozuueckue acnekmsl OpeaHU3AYUU yY4eOHOU 0esimelbHOCmU CIY-
0eHmoa.

Jlexuust kak opma yueOHOH IesTeNbHOCTH B BbIclIel mikoie. Buasl nekuuii. Jlekropckoe
MacTepCTBO. Y CIIOBUS MPEBpAIICHUs JIEKIIUN B UHTepakTUBHYI0. MMumx npenonasatesns. [lpakru-
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yeckue 3ansATus. opmel npoBeaeHus: ceMuHapoB. [Icuxonoro-negarornyeckue eI CEeMUHAPCKUX
3ansaTuil. Cemunap pedeparon. CemuHap 1o THIy Kpyryioro crona. [Icuxomoruueckue KOHTaKTHI €
ayJIUTOpUEi: TUYHOCTHBIN, SMOIIMOHATIBHBIN, T03HABATENbHBIA KOHTAKT. [Icuxonoruueckue 6apb-
€pbl, YCJIOBUS MpEOJOJIEHUsT OapbepoB. YUET MO3HABATEIBHBIX BO3MOXKHOCTEH CllylIaTenei.
VYnpasiienue BHUMaHUEM ayAuTOpun. Bocnpusitue u nonnmanue yuyebHoro marepuana. Opranusa-
1Us 3aroMUHaHus. Pa3Butre MpinuieHus ctyZenToB. Opranuzanusi CaMOCTOSATENIbHONW paboTHI CTY-
neHToB: Gopmbl 1 MeToabl. DopMbl KOHTpoOJIs. [loHATHE dOHIA OLIEHOUHBIX CPENICTB U €ro paspa-
6oTka. Buel onienouHbIx cpencts. [IlpoBenenue 3a4€ToB U 5K3aMEHOB.

Tema 5: BocnumamenvHhas paboma

Ponw BocniutarensHo# paboThl co cTyaeHTaMu. [Icuxonornyeckas xapakTeprucTruKa CTy1eH-
YecTBa Kak COLMAIbHOW TPYIIBL: [IEHHOCTHBIE OPUEHTALMU, HHTEPECHl, TpOo(decCHOHaIbHbIE IJ1a-
Hbl. Bo3pacTHO-TICHXONOTrHYeCKue OCOOEHHOCTH CTyIeHTOB. [Icuxonmornueckue XapaKTepHUCTUKU
CTYJIEHYECKOW TpyIIIbIL.

Tema 6: YueObHo-meTonuueckas padora B BY3e

Meroandeckoe obecniedeHue ydeOHoro mporecca B BY3e. OcHoBHas oOpa3oBaTenbHas
nporpamMMa u ee CTpyKTypa. Y4eOHbli mian. Paboyast mporpaMMa JTUCIMIIIMHEI U €€ COEpKaHHE.
[IpoekTupoBanue u pa3paboTka pabOUMX MPOrpaMM TUCHUILUIMH. TEXHOJOTHH aHalln3a y4eOHOro
3aHATHSA. MeToanKa pa3paboTKy y4eOHBIX 3aHATHI.
Tema 7: Ha UTOTOBOI KOHCYJIbTAlMU Pa30MPAIOTCS BBHIMIOJIHEHHBIE aclIMpaHTaMU 3aJlaHusl Ui ca-
MOCTOSITEIbHON pabOThl IO TEMaM AMCLMILIMHBI (B TOM YMCIIE U TECT JJIsl CAMOIPOBEPKU IO JMC-
LUIUTMHE), TPEIo/iaBaTelb OTBEYAET Ha BOMPOCH! ACIIUPAHTOB.

5. @®@opMa NpoOMe:KYTOYHOI aTTeCTALMM . 32YET.
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AHHOTAIUSA AUCHUTIMHBI
«CTHIHCTHKA HAYYHOI peumn»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. Z[I/ICI_[I/IHJ'II/IHa «CTrnmcTuka HaquOﬁ pe€Un» OTHOCUTCA K (baKy.]'IBTaTI/IBHBIM JUCHHUITIIIMHAM.

2. ]_ICJ'IBIO OCBOCHMS AUCHUILIMHBI ABJIACTCA  IOBBIMICHUC MMCIOLICTOCA Y aCIIMPaHTOB YPOB-
HA IPAaKTHUYCCKOTO BJIaJCHUA COBPECMCHHBIM PYCCKHUM JIMTCPATYPHBIM A3BIKOM M YCOBCPUICH-
CTBOBAHHEC HABBIKOB CO3JaHUA YCTHBIX U IIMCBbMCHHBIX TCKCTOB, ITPUHAJICKAIINNX K Pa3JIMYHBIM
JKaHpaM Hay4YHOT'O CTHJIA pCUU.

3. OOmas Tpy10eMKOCTh TUCIMIUIMHBI COCTABIISIET 2 3a4€THbIE SAMHULIBI, 72 Jaca.
4. CopepxaHue JUCIUILINHBL:

1. HayuyHblil cTHJIb PYCCKOIO JINTEPATYPHOro si3bika. O01Ias XapaKTepucTHKA, A3bI-
KOBbI€ IIPU3HAKH.

[Tonstue QynkumonansHoro ctuiis. IloHsTHe cTUaMCcTHYECKOM OoKkpacku. HayuHblil cTuib
Kak (DyHKIMOHAJIbHAS PAa3HOBHIHOCTH JIUTEPATYPHOTO s3bIka. KynbpTypa HaywHO# M mpodeccuo-
HajpHOM peun. JKaHpel HayqHOro cTwiid. [IepBUYHBIE M BTOPUYHBIE HAYYHBIE TEKCThl. AHHOTALUs U
pedepat Kak OCHOBHBIE BUbl BTOPUYHBIX TEKCTOB.

2. KyabTypa peun. HopMbI COBPEMEHHOI0 PyCCKOI0 JIMTEPATYPHOIO SI3bIKA.

ITonsiTe KynbTypsl peud. HopMaTUBHBIN aclIeKT KyJlbTyphl peud. JIekcnueckue, rpaMmmaTH-
YeCKUE U CTUIIMCTHYECKHE HOpMbl. Hapylienust Hopm, HanboJjiee 4acTo BCTPEUAIOIIMECs B HAYUHBIX
TEKCTax pa3HbIX KaHPOB.

3. buOnorpaguveckoe onucaHue.
bubnuorpaduueckoe onucanue u ero 3aeMeHTsl. bubnuorpapuueckre CChUIKM U CIMCKU: BUABI U
ocoOeHHOCTH oopmieHus. HopmaTuBHbIE TOKYMEHTBI, UCIIOJIb3yEMbIE ITPH COCTaBIEHUH OUOIMO-
rpaduyeckoro onucanusi, Ondirorpadpu4ecKmux CChlIOK.

5. dopMa NpOMe:KYTOUYHOM ATTECTAIMM : 3aUET.
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AHHOTAUMSA AV CHUIIHHBI
«ITHKA HAYKW»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. HI/ICHI/IHHI/IHa «IJTHKa HayKKW» OTHOCHUTCA K (baKy.]'IBTaTI/IBHI)IM JUCHUITIIIMHAM.

2. llenbto 0CBOEHUS TUCHMILIMHBI ABJIsSIETCS (POPMUPOBAHUE LIETOCTHOTO (hrnococku ocMblc-
JICHHOTO TIPEICTaBJICHUSI 00 ATHKE HAyKH KaK OJHOW M3 BaKHEHIIMX XapaKTEPUCTHK BCEH
COBPEMEHHOUN HAyYHOU IESITEIbHOCTH.

3. OO6mas TpyA0eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIE €AMHUIIBI, 72 Jaca.
4. ConepkaHue TUCIUIUIHHBIL:

1. DOruka kak Hayka 0 Mopajsu. OCHOBaHUS MOPAJIH.
[Tpoucxoxaenne »>tuku. Cremuduka 3THYeCKOro mno3Hanusi. [IpoGnemMa 00OCHOBaHMS MOpPAIIH.
Mopanp u HpaBel. Metastuka. @opMupoBanue npukiagHoil 3Tuku. Hayka kak 00beKT M3ydyeHUs
9TUKH. POIb HAy4YHOM 3THKH B COBPEMEHHON POCCUNCKON HayKe.

2. CraHOBJIEHME YTUKH HAYKH.
Pa3nenenue Hayk o mpupojie U HayK O JyXe B HEOKaHTHAHCTBE. L[eHHOCTHAs OCHOBAa HAyK O 1y-
xe. IlpencraBinenne o LEHHOCTHOM HEUTPaJIbHOCTH U CaMOJOCTAaTOYHOCTU HAyKH B 1-il mosioBuHE
XX Beka. MopainpHas peduiekcust 0 Hayke Bo 2-i monoBuHe XX Beka. [Lmopani3m Todek 3peHHs
Ha COOTHOIICHHE HayKU M 3THKH B Haile BpeMs. Hayka u 3THka B 310Xy IJ100an3aium.

3. CoBpemMeHnHas npodeccrHoHaIbHAs STHKA.
OTHKA HAYKU M 3TUKA YYEHOTO. Y CJIOBUS BOSHUKHOBEHMS M (QYHKIMU MPOPECCHOHATBHON 3TUKH.
CBs13b npodeccuoHanu3Ma 1 HpaBCTBEHHOCTH. DTHKA HAYKH B CHCTEME MPOPECCHOHATLHON ATHKH.
Kopekcnl npodeccroHalbHONM ATUKH, MX B3aUMOCBA3b C YHUBEPCATbHBIMU TPEOOBAHUSMH MOPAJIH.

4. CrpyKTypa Hay4HOH J1eTeNbHOCTH B IICHHOCTHO-ITUYECKOM KOHTEKCTE.
3HaHME KaK LEHHOCThb. Mean Hay4HOCTH: pa3iuuyHble NOHMMaHusA. L[eHHOCTH HayyHOro IOHCKa.
['yMaHucTHYECKHE LIEHHOCTH HayKH: OECKOPBICTHOCTb, IPAaBIUBOCTb, TOJIEPAHTHOCTD, UES CIIyXKe-
Hus obmecTBy. KyabTypHO-MUpOBO33peHUecKast (PyHKIUS HAYKH B COLIMYME.

5. DTHKa M JICOHTOJIOrUs HAYKH. THYecKHe npobaembl Hayku XX| Beka.
OTHKa HayKd W 3THKa 4YacTHbIX HayK. COOTHOILIEHHE YHUBEPCAIbHBIX MOpaJIbHBIX TPEOOBaHMIA,
OOIIeHAYYHBIX MOPAJIbHBIX TPEOOBAHUN U HOPM YaCTHBIX HayK. Pa3nuuus B IEHHOCTHOM M HOpMa-
TUBHOM acCIEKTe TOYHBIX, €CTECTBEHHBIX M T'YMAaHUTAPHBIX HayK. YCIOBUS M MPEANOCHUIKU MOSIB-
JIeHUS TPUKIaAHON ATHKU. Heo6X0AMMOCTh MOpaNbHOTO KOHTPOJIS 001acTel 3HaHUs, KacaloluXCs
KHU3HU U Onaromonyuus mroaed. buostuka. buomeaunuuckas stuka. [lonmutnueckas stuka. [Tons-
THE U BHUJBI TTI00ATIBHBIX MpoOeM yenoBedyecTBa. Poib HAykKu B WX BO3HUKHOBEHUU U OCMBICIIE-
Huu. Hayka 1 KOJIOrHYecKuil KpU3Kc. JKOJIOrMYecKas 3THKA. DTHUECKOE OCMBICIIEHHE TPOLIECCOB
ri100anu3alny ¥ yrpo3, CBA3aHHbBIX ¢ HEH (TeppopH3M, MaccoBasi MUTpalus, 0€THOCTb, SIUAEMUN U
T.1.).

6. IIpoGaemMbl CBOOOIBI M CONMAILHON OTBETCTBEHHOCTH B OTHKE M JICOHTOJIOTHH.
[ToHsITHE OTBETCTBEHHOCTH B 3THKE; BUABI OTBETCTBEHHOCTH. HeoOXoammple MopaibHbIe OTpaHU-
YEHUsI HAYKW KaK BUJIa YEJIIOBEYECKOW AEATEIbHOCTH. BO3MOKHOCTH Pa3IMYHOrO MCIOJIb30BaHUS
Hay4HBIX Pe3yJIbTaTOB. DTUKA HAYKU U 3TUKA T€XHOJIOTUU. OTBETCTBEHHOCTh YUEHOTO Mepe Yeo-
BEUYECTBOM, CTPAHOM, HAYYHBIM COOOIIECTBOM, Hay4yHO! 1IKoIoN. HanmonanbHas mpuHaIeKHOCTD
1 KOCMOIIOJIMTU3M YUYEHOTO.

7. THKa YYEHOI'0 cOOOIIeCTBa.
Moparopuu Ha pazIuyHble BUbl HAYYHBIX HUCCIIEOBAaHUN. 3alIpeT HEryMaHHbBIX METOJIOB IPOBEIE-
HUS SKCTIEPUMEHTOB. 3aIlpeT COIMATIbHOOTIACHBIX UCCIIe0BaHMM. Meonornyeckas HEUTPaTbHOCTb.
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[Ipu3Hnanue 3aciyr KOHKYpPEHTOB M Kosuier. HeoOxoaumMocTh MmMyOIMYHOTrO MPU3HAHUSA OLIMOOK.
Hopwmsbl 3TKeTa B HaydHOM cooOiecTBe. Hay4nble mikosbl, HarpaBieHus, kopnopauuu. [Ipasuna
HAy4YHOTO OOIIEHHUS, AUCKYCCUH, TTOJIEMHKH.

5. dopma NpoMeKyTOYHOI aTTeCTANMH: 3a4CT.
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AHHOTAIMA TUCHUILITHHBI
<<3JI€KTPOHH06 oﬁyqe}me N JUCTAHIIMOHHBbIC 06p330BaTeJIbHBIe TEXHOJOIHN»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennocts (mpoduinb) «Puzuka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JducuuruimHa «DIeKTpOHHOE 00y4YeHUE U JUCTAHLMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHI)
OTHOCHUTCS K 00s3aTeIbHBIM AUCIHUILTHHAM BapUaTUBHOM yacTu 010ka b1.

2. lleau ocBOEHUS TUCHHUILTHHBI

O3HakoMJICHME C  KOMITBIOTEPHBIMH  MeTonamMu  (GOpMHpPOBaHHUS  HHGOPMAIMOHHO-
00pa30BaTeNbHON Cpebl U MPUMEHEHUEM SJICKTPOHHOTO O0yUYEHUS U AUCTAHIIMOHHBIX TEXHOJIO-
Tun

3. OO6miast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIICT 3 3a4eTHbIE eAMHUIBI, 108 qacoB.
4. ConeprkaHue TUCIUIUIHHBIL:

1. Uudopmanuonno-odpaszoBatenbHas cpeaa y4deOHoro mpouecca. dopMupoBaHHE MOHATHS
3JIEKTPOHHON MH(OpMaMoHHO-00pa3oBatesnbHol cpeapl. [Ipumensemslie Moaenu. MHpopmannon-
HO-00pa30BaTeNIbHOE MPOCTPAHCTBO, MTOCTPOSCHHOE C MOMOIIBI0 MHTETpallii WH(GOpMAIMK Ha Tpa-
JULMOHHBIX W 3JEKTPOHHBIX HOCHUTENAX, KOMIIBIOTEPHO-TEIEKOMMYHHUKAIIMOHHBIX TEXHOJIOIHMIX
B3aMMOJICHCTBHS, BKITIOYAIOIIEe B Ce0sl BUPTYyAIbHBIE OMOIMOTEKH, pacipeesieHHbIe 0a3bl TaHHBIX,
yueOHO-MEeTOJMUECKUE KOMIUIEKCHI M PACLIMPEHHBIH annapaT TUAaKTHYECKUX TOAX0/10B

2. KoMnbloTepHble TeXHOJOTMH B 00pa3oBaTe/ibHOM mpouecce. [I[puMeHeHNsT KOMITBIOTEPHBIX
TEXHOJIOTUH B oOpa3oBarenbHOM mporecce. KommbroTepHoe TectupoBanue. MHdopmarmonHoe
o0ecriedeHre ¥ WUTFOCTPATUBHAS TOIEP)KKa 00pa3oBaTeIbHOTO Tpolecca. DIEKTPOHHBIE 00yJa-
IOLME CUCTEMBI. BUpTyanbHBIN IPaKTUKYM

3. DaeKTpOHHBIH y4eOHbI KOHTEeHT: kaHpbl. Kypcsl mis BY3oBckoro oopazoBanus. Kopnopa-
TUBHBIE Kypchl. Kypchl /Ui MOAEPKKN OYHBIX M.3a04HBIX TpeHUHTOB.Kypchl mupokoro npoduis
JUTst KoMmMepueckon nmpoaaxku. Kypcer ot BeH1opoB («OcHOBBI poToII0Ma ) U Jp.

4. CTpyKTypa 3JIeKTPOHHOI o0yuaromei cucrembl. CTpPyKTypa 3JIeKTpOHHON oOyuaromiel cu-
creMbl. COBPEMEHHOE COCTOSTHUE 3JIEKTPOHHBIX 00y4aromux KomIuiekcoB. [lapameTpsl, onpenens-
IOLME Ka4eCTBO cUCTeMBI. [Ipumeps! peanuzanuu.

5. BupryaabHblii npaktukym. Bupryaneneiii npaktukym. Komnbrorepssie cumynsaropsl. [lpu-
MEpBI peaTn3aluu.

6. CTpykTypa nmpHMeHeHUsI COBPeMEHHOW JJIeKTPOHHOH oO0yuaromeil cucremsl. CTpyKTypa
IIPUMEHEHHs COBPEMEHHOH 3JIEKTPOHHOM oOydvaromeil cuctembl. OOyuaromias Tpaekropus. Mero-
JIMYECKOE COIIPOBOXKICHHUE.

7. Pa3paGoTka 3JIeKTPOHHOIo pecypca. PazpaboTka snekTpoHHOro pecypca. Ilonxoas! u cpesl.
CocraB komannabl. Odopmiienue. Co3nanne U MPUMEHEHUE OTIETbHBIX KOMIIOHEHTOB. Co3mgaHue
TUIEPTEKCTOBBIX TOKyMEHTOB. CrieHnanu3upoBaHHbIE CPEIBL.

8. CneumasmsupoBanHbie cpeabl. Moodle. WebTutor. Moodle — monyssipHas 00BEKTHO-
OpPMEHTUPOBAaHHAsA JMHAMHUEcKas oOydaromias cpela. YYacTHHKH 00pa30BaTENbHOrO Mpoliecca.
[Topor HOCTYImHOCTH ISl pa3IMYHBIX Ipynn. Buasl pecypcoB TEOPETHUECKON YacTH Kypca. Byl
pecypcoB npakTudeckoit yactu. Jloctyn k cucteme. PazpaboTka ucnonb3oBaHre 00pa3oBaTeIbHBIX
pecypcos B cpeae Moodle. WebTutor — BO3MOKHOCTH TPUMEHCHHS.

5. dopma NpoMeKyTOYHOI ATTECTALMH: 3aYCT.
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AHHOTAIIUSA AUCHHUILIHHBI
«Pusnka KOHACHCHUPOBAHHOI'0 COCTOAHUS>

Hanpasaenue 03.06.01 ®usuka u actpoHoMus
HanpasienHocts (mpoduib) «Puzuka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JIucuurmivHa «®Du3rka KOHICHCHPOBAHHOTO COCTOSIHHSY» OTHOCHTCS K 0OSI3aTeIIbHBIM JIHC-
[UTUTAHAM BapuaTHBHOU yacTu Oy0ka b1.

2. llensMu OCBOEHUS TUCHUIUTUHBI «(PH3NKA KOHAEHCUPOBAHHOTO COCTOSIHUS

ABIIAIOTCA: TOJyuyeHue (QyHAaMEeHTaIbHbIX 3HaHUN B 0071acTU (PU3UKHU KOHIEHCHPOBAHHOTO COCTO-
SIHUS; YTIyOJIGHHBIX TPEACTABICHUNH 00 SJEKTPOHHOH M aTOMHO-KPUCTAJUIMYECKOH CTPYKTYpe
TBEPABIX Tel, (U3MUYECKUX CBOMCTBAX (IIEKTPOHHBIX, MATHUTHBIX, MEXaHUYECKHUX, ONTUYECKUX,
TEIUIOBBIX U JIp.) IPOBOJHUKOBBIX, IOJYIPOBOJIHUKOBBIX U TUUIEKTPUUECKUX MATEPUAIIOB; O B3au-
MOCBSI3U MEXy aTOMHO-3JIEKTPOHHOM CTPYKTYpOil, COCTaBOM U Pa3IUYHbIMU (PU3NUECKUMU CBOM-
CTBaMH MaTE€pHaJIOB, IPUMEHSAEMBIX B Pa3IMUHBIX TEXHUYECKUX OTPACIAX; O MOBEAECHUHU TBEP/BIX
TeJ B UIMPOKOM JIMara3oHe TeMIIepaTyp U JaBIEHUH, a TaKKe METoAax MoAudUKalluu, onpeene-
HUS (PU3MYECKMX CBOWCTB M OLEHKH (PYHKIIMOHAIBHBIX XapaKTEPUCTHK MaTEpUAIOB B COCTaBE
CIIO)KHBIX cucTeM. OCBOGHHE NUCIHUILIMHBI TOJDKHO CIIOCOOCTBOBATh (popMUpOBaHUIO Mpodeccuo-
HAJIbHBIX KOMIIETEHIIUH, ONpeIesieMbIX TPOo(HIeM IpOrpaMMBbl aCTUPAHTYPHI.

3. OO6mmas Tpya0eMKOCTh JUCHUILIMHBI COCTABISET 6 3aUeTHBIX enuHULL, 216 4acos.
4. CopeprxaHue JUCIUTIINHBI:

Tema 1. BBenenne. [Ipenmer, nenu u 3apauun kypca. Cujibl CBAA3M B TBEP/bIX TeJIax

DNEeKTPOHHAsl CTPYKTypa aToMOB. XHMMHUYECKasl CBSI3b U BAJIEHTHOCTb. THIBI CUJ CBSI3U B
KOH/ICHCUPOBAaHHOM COCTOSIHUU: BaH-/I€P-BaalbCcOBa CBSA3b, HIOHHAS CBSA3b, KOBAJEHTHAs CBA3b, M-
TaJUINYECKasi CBA3b.

Xumuueckas cBsi3b U OmkHUNA nopsagok. CTpyKTypa BellecTBa ¢ HEHAINPaBJICHHBIM B3aM-
MozelcTBrueM. [IpuMepsl KpUCTAIIIMYECKUX CTPYKTYpP, OTBEYAIOIIMX IUIOTHBIM YIIaKOBKaM ILIAPOB:
npoctas kyoudeckas, OLIK, T'IIK, T'TIY, ctpykrypa tuna CSCl, Tuna NaCl, crpykrypa Tumna nepos-
ckuta CaTiOa.

OcHOBHBIE CBOICTBA KOBAJIEHTHOM CBsA3H. CTPYKTypa BEUIECTB C KOBAJICHTHBIMH CBSI3SIMH.
CrpyKTypa BellecTB THUIa cejeHa. [ mOpuau3anus aTOMHBIX OpOUTalell B MOJEKyJaX U KpUCTal-
nax. CTpyKTypa TUMa anMasa u rpadura.

Tema 2. CumMeTpHs TBEPABIX TeJl

Kpucrannuueckue u amopgHsie TBepAble Tena. TpaHCIALMOHHAs HHBApUAHTHOCTh. bazuc u
KpUCTaJIIINYECKasl CTPYKTypa. DiIeMeHTapHas suelika. flueiika Burnepa - 3eiitia. Pemerka bpase.
OO6o3HayeHus y3J10B, HAMPABICHUA U MJIOCKOCTEN B Kpucrtamuie. OOpaTHas pelieTka, ee CBOMCTBA.
3ona bputosHa.

ONeMEeHTbl CHMMETPHH KPUCTAJIOB: TIOBOPOTHI, OTPAXKEHUS, UHBEPCHUS, HHBEPCHOHHBIE TTO-
BOPOTHI, TpaHcAuuu. Onepanuu (mpeodpa3oBaHusl) CHMMETPHH.

ONeMEeHTBl TEOPUH TPYII, FPYIIbl CUMMETPUU. Bo3MOKHBIE MOPSAIKH OBOPOTHBIX OCEH B
kpucrtasie. [IpocTpaHcTBEHHbIE M TOUEUHBIE TPYIIBI (KpUCTaJUIMYecKue kiacchl). Knaccuduxanms
pemietok bpage.

Tema 3. lepexkThl B TBEPABIX TeJaX

Toueunsle nedexTsl, UX obpazoBanue U 1udpdys3us. Bakancuu u Mexxy3enbHble aTOMBbI. [le-
¢dexto1 Openkens u LloTTku.
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Jluneiinbie nedextel. KpaeBble 1 BUHTOBBIE AHMCIOKAMK. Poib IUCIOKAMA B IJIacTHYE-
cKoil nedopmanuu.

Tema 4. ludpakuus B KpUCTAILIAX

Pacnpoctpanenue BonH B kpucramiax. [udpakuus peHTTeHOBCKUX Jyuel, HEUTPOHOB U
3JIEKTPOHOB B KpUCTaJIE. YIIPYTroe U HEyIpyroe paccesHiue, iX 0COOEHHOCTH.

bparroBckue orpaxeHus. ATOMHBIM M CTPYKTYypHBIH (akTophl. J(udpakius B aMopgHBIX
BELIECTBAX.

Tema 5. KosieOanus pemerku

Konebanusi kpucTasIMueckoi peleTkd. YpaBHEHUs JBHKEHHUS aToMOB. IIpocTas u crnox-
Hasl OJIHOMEPHBIE LIETIOUYKH aTOMOB. 3aKOH JUCIIEPCUM YIIPYTUX BOJIH. AKYCTUUYECKHE U ONTHYECKUE
koneOanus. KBantoBanue kosne6anuii. @OHOHBI. IJIEKTPOH-POHOHHOE B3aMMOJICHCTBHE.

Tema 6. TenJioBble cCBOiCTBA TBEPABIX TeJ

TemioeMKoCTh TBEpABIX Tel. PemieroyHas TEMIOEMKOCTb. DJEKTPOHHAs TEIIOEMKOCTD.
TemneparypHasi 3aBUCUMOCTb PELIETOYHON U 3EKTPOHHON TEIJI0EMKOCTH.

Knaccuueckas Teopusi TEIJIOEMKOCTH. 3aKOH PaBHOMEPHOI'O PACIpeAeSeHUs SHEPruu I0
CTETEeHsIM CBOOO/IbI B KJIacCUUecKol (u3uke. ['paHuIIbI CIpaBeUIMBOCTH KIACCUYECKON TEOPHUH.

KBanrtoBas Teopus TemnoeMkocTu 1o DiHTeiHy u Jlebaro. [IpenenbHble ciayyan BBICOKHX
1 HU3KHX TemmepaTyp. Temmneparypa Jlebas.

TennoBoe pacimmpenne TBepbiX Tel. Ero ¢pusnyeckoe npoucxoxaeHue. AHrapMOHUYECKUE
Kose0aHusl.

TemnonpoBOAHOCTh PELIETOYHAsT U AIEKTpoHHas. 3akoH Bupemana - ®dpanua ans sniex-
TPOHHOU TEIJIOEMKOCTHU U TEIUIONPOBOIHOCTH.

Tema 7. J1eKTPOHHBbIE CBOHCTBA TBEPABIX TeJI

DJEKTPOHHBIE CBOWCTBA TBEPHABIX TEJ: OCHOBHBIC JKCIIEPHUMEHTANIbHBIE (akThl. [IpoBosu-
MocTh, 3¢dext Xomta, TepMoI/AC, HoTOnpoBOAMMOCTb, ONTHUECKOE MOTIJoUieHne. TpyaHOCTH
00BsCHEHHS THX (DaKTOB Ha OCHOBE KJlaccuueckon Teopun [pyne.

OcHoBHBIE PUOIMKEHUS 30HHON Teopuu. I'pannunslie ycinoBus bopna-Kapmana. Teopema
bnoxa. bnoxosckue gpynkunu. Kpasuumnyisc. 30Hbl bpuintosHa. DHepreTuyecKkue 30Hbl.

BparroBckoe OTpa)kK€HUE DIIEKTPOHOB INPU ABMXKEHUHU MO Kpuctamuty. Ilosocarsiil cnektp
SHEPTrUH.

[TpubnnxeHne CUIbHOCBS3aHHBIX IEKTPOHOB. CBA3b MUPUHBI pa3pelIeHHON 30HbI ¢ Iepe-
KpPBITHEM BOJIHOBBIX (DYHKIIUI aTOMOB. 3aKoH aucnepcuu. TeH3zop oOpaTHbIX 3((HEKTUBHBIX Macc.

[TpubnnxeHnne mouTu CBOOOHBIX IEKTPOHOB. BparroBckue oTpakeHus 3JIeKTPOHOB.

3anonHeHne YHepreTuyeckux 30H AekTpoHamu. [loBepxHocts @epmu. IlnoTHOCTH cocTOS-
HUM. MeTtaibl, IUAJIEKTPUKU U TIOTYNPOBOAHUKY. [lomymeranibl.

Tema 8. MarHuTHbIe CBOHiCTBA TBePAbIX TeJ

HamarunueHHOCTh ¥ BOCIIPUMMUYUBOCTb. JlnaMarHeTuku, mapaMarHeTuku U peppoMarHeTu-
ku. 3axoHbl Kropu u Kropu-Beiicca. [lapamMarneTnsm u 1naMarHeTusm 3J1€KTPOHOB POBOIUMOCTH.

[Tpupona dpeppomarnerusma. da3oBbiii nepexon B heppoMarHutHoe coctosinue. Ponp 06-
MEHHOTro B3aumoeicTBus. Touka Kiopu 1 BOCIpUUMYHMBOCTH (peppoOMarHeTuka.

®eppoMarHuTHble ToMeHbI. [IpuunHbl nosBiaeHust goMeHoB. JlomeHnHble rpaHullsl (bioxa,
Heens).

Antudeppomarnetuku. MaruutHas cTpyktypa. Touka Heens. BocnpuuMumBOCTH aHTH-
beppomarneTrkoB. PeppuMarHeTHKU. MarHuTHast CTPYKTypa (hepprUMarHeTHKOB.

CnuHOBBIE BOJIHBI, MATHOHBI.

JIBuKEeHME MarHUTHOIO MOMEHTA B IIOCTOSSHHOM M IIEPEMEHHOM MAarHUTHBIX MOJAX. DJEK-
TPOHHBIN ITAPAMarHUTHBIN pe30HAHC. S 1epHBII MarHUTHBINA PE30HAHC.
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Tema 9. OnTHyeckue  MATHUTOONTHYECKHE CBOHCTBA TBEPAbIX TeJ

KommiekcHast aAuaneKkTpuyeckasl NpOHUIIAEMOCTh U ONTUYECKHe MOocTosiHHbIe. Koadduuu-
eHTHI noriomieHus u orpaxenusi. Coornomenus Kpamepca-Kponwura.

[Tornomenus cBera B NOJIYNPOBOAHUKAX (MEX30HHOE, IPUMECHOE IMOTJIOLIEHHE, MOTJI0IIe-
HUE CBOOOJHBIMH HOCUTEIISIMH, pemieTkoit). OnpeneneHne OCHOBHBIX XapaKTEPUCTUK MOTYTIPOBO/I-
HUKA U3 ONTHYECKUX MCCIIEI0OBAHUN.

Marnutoontudeckue 3pdexts! (3¢ dexter Papanes, @oxra u Keppa).

[TpoHMKHOBEHHE BBICOKOYACTOTHOIO I0JI1 B NPOBOJHMK. HopmanbHBIH M aHOMalbHBIN
ckuH-3(exThl. TonmmHa CKUH-CIIOA.

Tema 10.CBepXnpoBoIUMOCTh

CaepxnpoBoauMoctb. Kputnueckass temneparypa. BeicokoremmneparypHble CBEpXITPOBO-
HUKU. DPdexT MeiicHepa, KpUTUYECKOE T0JI€ U KPUTHIECKHUN TOK.
CBepXITPOBOTHUKY TIEPBOTO W BTOpOro poja. Mx marauTHbIe cBoicTBa. Buxpu AbGpukocosa. ['y-
OWHA MPOHUKHOBEHHSI MATHUTHOTO OIS B oOpasert. Dddext Jxo3edcona. KymepoBckoe criapusa-
Hue. J[1Ha KOrepeHTHOCTU. DHepreTuieckas meib.

5. MopmMa NPoMeKYTOUHOI aTTecTANMU  KaHTUAATCKUI SK3aMeH.
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AHHOTAIUS AU CHUILIUHBI
((3J16KTp0HHLIe cBOMCTBA HAHOAUCHEPCHBIX CHCTEM)

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JlucumrummHa «DJEKTPOHHBIE CBOICTBA HAHOAWCIIEPCHBIX CHCTEM» OTHOCUTCS K paszieiy
JMCLUTUIMHBI IO BEIOOpPY BapraTUBHOU yacTH Onoka b1.

2. llenssiMu OCBOGHUS AUCUUILIUHBI «JJI€KTPOHHBIE CBOICTBA HAHOAUCIEPCHBIX CHCTEM)
SBJISAIOTCS:

- YCBOCHHE aCIUpPaHTaMH 3HAHUK O KBAHTOBO-MEXAHUYECKUX CBOMCTBAX HAHOAMCIEPCHBIX Ya-

CTHLL;

- U3YYCHHUE CBSI3M KBAHTOBO-MEXaHUYECKUX CBOMCTB HAHOYACTHI] C (PU3UYECKUMH CBOMCTBAMU

HAHOJMCIEPCHBIX MaTEPUAIIOB;

- ¢opMuUpOBaHUE y ACMHUPAHTOB 3HAHUH 00 SKCIEPUMEHTAIBHBIX METOJIUKAX HCCIICIOBAHHS

3JIEKTPOHHBIX CBOMCTB HAHOAMCIIEPCHBIX MATEPUAJIOB.

3. OOmias Tpy10eMKOCTh TUCIUILIMHBI COCTABIISAET 4 3aueTHbIC eqUHUIIBI, 144 yaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. [Ipeamer, uenu u 3a1auu Kypca.
OcHoBras tepmuHojorus. [llkana pazMepoB 0ObEKTOB OT OOBEMHBIX MATEPHAIIOB JIO0 MOJIEKYJISIP-
Ho-aroMHOro ypoBHs. 3D, 2D, 1D u 0D cucremsi.

Tema 2. OcHOBHBIE METO/IbI ITOJIy4E€HHSI HAHOAUCIIEPCHBIX CUCTEM.
I"azodaznenii cunres. [Inasmoxumuuecknii cuaTe3. OcaxaeHnue U3 KOJUIOMIHBIX CHCTeM. MexaHo-
cuHTe3. Tepmuueckoe pas3iiokeHHEe U BoccTaHOBJIEHHE. CpaBHUTENBbHAS XapaKTEPUCTHKA METO/IOB.

Tema 3. MeTonbl onpeieieHUs: pa3MepOB MaJlbIX YaCTHII.

Metoa 351eKTpOHHON MHUKpOCKoNHH. JupakimoHHbl MeTOl. MarHuTHBIE METOMBI ONpPEAeTICHUS
pa3MepoB (QeppoMarHUTHBIX dacTull. DOTOHHAS KOPPENALUOHHAs CHEeKTpocKomus. ['azoBo-
aJICOPOITMOHHBIA METO/ OTIPEACIICHUS] YETHHOM MOBEPXHOCTH.

Tema 4. 3menenue pu3nueckux cCBOUCTB 00BEKTOB IPU HAHOCTPYKTYPUPOBAHHUH.
@dyH1aMeHTaIbHbIE COOTHOIICHUS TOBEPXHOCTHBIX U 0ObEMHBIX aTOMOB B HaHOYacTHLax. [Ipume-
PBI ISl KOHKPETHBIX cucTeM. 3MeHeHue nocTosiHHOW pemieTku mMarepuanoB. M3Menenue temme-
patypsl 11aBieHus. TBEpAOCTh HAHOIUCTIEPCHBIX 00BEKTOB. Moienu 00bsICHEHUS.

Tema 5. DnekTpoHHas CTPYKTypa 00BEMHBIX TBEP/BIX TEI.

Tunel TBEPABIX TeN. DIEKTPOHBI B TBEPAbIX Tenax. OCHOBHBIE MPUOIMKEHUS 30HHOH Teopuu. I 'pa-
Hu4Hble ycnoBus bopna-Kapmana. Teopema bioxa. bioxosckue pynkuuu. KBazuummnynbsc. 30HbI
bpunmtosHa. DHepreTudeckue 30HbBI. 3allOJIHEHUE DHEPreTHMUECKHUX 30H 3ieKTpoHamu. Ilosepx-
HocTh Depmu. I[InoTHOCTH cocTOsiHUNA. MeTaipl, AWANEKTPUKUA W TONXYNpoBOAHMKHU. [lomy-
MeETaJUIbL.

Tema 6. I3MeHEeHNE SHEPIeTUYECKOTO CIIEKTpa HOCUTENEH MPH Mepexoe K 00beKTaM MalbIX pas-
MEPOB.

OKCIIEpUMEHTAIIBHBIE PE3YJIBTAThl, MOKAa3bIBAIOIIME W3MEHEHUE JHEPIeTUYECKOro CIEKTpa IpU
HAaHOCTPYKTYpUpOBaHUU. V3MeHEHME MUPHUHBI 3alpPEIIEeHHOW 30HBI B IOJYNPOBOJHHMKAX IIPH
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YMEHBIICHUN Pa3MepOB 4acThll. Poilb pasMepHOro KBaHTOBaHUA. TeOpeTH4eCKre MOIEIN U3MEHE-
Hus EQ, uX NpUMEHMMOCTh K Pa3lIMYHBIM MaTepuagaM. JHEPreTUUECKNE YPOBHU 3JIEKTPOHOB AJIS
YaCTHULl MaJIbIX Pa3MEPOB.

Tema 7. Ananu3 pa3mepHbIX 3¢ (HEKTOB B HAHOUCIIEPCHBIX CUCTEMAX.
KoMIiekcHbI aHaau3 ONTHYECKUX, DJIEKTPUUYECKHUX, CTPYKTYPHBIX XapaKTEpUCTHUK HaHOAWCIIEpC-
HBIX CHUCTEM Ha MPUMEPE MOIYyIIPOBOJHUKOBBIX HAHOYACTHUI] XaJIbKOT€HH/I0B CBUHIIA.

Tema 8. IIpuMeHeHUE HAHOIUCTIEPCHBIX CUCTEM.
Kputnueckuii ananus BO3MOXHOCTEW HAHOAUCHEPCHBIX CHUCTEM B TBEPHAOTENIBHBIX YCTPOMCTBAX
pazIMyHOro HaszHaueHus. [Ipumepsl NpUMEHEHHs B ONTO- M HAHOZJIEKTPOHUKE, MAarHUTHBIX

YCTpOICTBaX, COJTHEUHOM SHEPTETUKE U T.JI.

5. dopMa NPOMEKYTOYHOM ATTECTAIMH . 3a4ET.
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AHHOTAIUS AU CHUILIUHBI
«MeToabl MOJYY€HUA HAHOAUCIIEPCHBIX CHCTEM)>

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. Jucumrumnaa «MeTobl OTy4eHNs] HAHOAMCIEPCHBIX CUCTEM» OTHOCHTCS K pasieiy Juc-
IUIUTAHBI 10 BBIOOPY BapuaTHBHOM yacTu Osioka b1

2. Uensamu ocBoeHUS UCHHUIUIMHBI «METOABI MOIY4YEHUS! HAHOIUCTIEPCHBIX CUCTEM)
ABJISFOTCA:

- YCBOCHHE acIMPaHTaMH 3HAHUH 00 OCHOBHBIX (PU3MUECKUX M (PU3UKO-XUMHUECKUX MpOLIec-

cax, IPOUCXONAIIMX IPU CUHTE3E MIIU PA3JIOKEHUU UCXOAHBIX MAaTEPUAJIOB, KOTOPHIE IIPUBO-

JUAT K ITOJIYYEHUIO HAHOUCIIEPCHBIX CUCTEM;

- U3y4€HHe MPOLECCOB 00pa30BaHMs HAHOYACTUL M HAHOKJIACTEPOB;

- (poopMUpOBaHUE y ACIUPAHTOB 3HAHUI O METO/axX MOJYYEHUS HAaHOIUCIEPCHBIX CTPYKTYp C

3aJJaHHBIMH CBOMCTBAMH M KOHTPOJIS UX IIapaMETpPOB.

3. OOmias Tpy10eMKOCTh TUCIUILIMHBI COCTAaBIIAET 4 3aueTHbIe eqUHUIIB], 144 gaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. [Ipeamer, uenu u 3a1auu Kypca.
OcHoBHas TepMHUHOJIOTHS. TEeHIEHIUA Mepexoia OT MUKPOAJIEKTPOHUKH K HAHORJIEKTPOHHUKE. Mo-
JIEKYJISIpHO-aTOMHBIN YPOBEHb.

Tema 2.

MeTOI[I)I HOJIy‘-IeHI/IFI OCTpOBKOBBIX IIJICHOK.

BakyymHas KoHACHCalMs METAITUYECKOTO Mapa Ha XOJIOAHOH noioxke. OcodenHocTr hopmupo-
BaHUA OCTpOBKOBI)IX CTp}IKTyp. MexaHmM 3ap0>1<)16H1/1;1 1 HAYAJIBHBIC CTaIuN pOCTa OCTPOBKOBI)IX
meHoK. Ponb nmojnoxek. MeToabl J€KOPUPOBAHUS TOJTYUYEHHBIX IJICHOK.

Tema 3. «I"a30Boe rcmapeHne» BEIIeCTB.

Pacnpenenenne gactuil MeTaiioB o pasmepam. IIporeccsl, COMpoBOXKIAIONINE KOHISHCAIUIO Ta-
POB METAJIJIOB HAa MOBEPXHOCTH; aACOPOLIMS OTIAENbHBIX MOJEKYN WM Koarynsius. OCHOBHBIE 3a-
KOHOMEPHOCTH 00pa30BaHMsI adpO30JbHBIX YaCTUI] METAIIJIOB.

OcCHOBHBIE 3aKOHOMEPHOCTH OOpPa30BaHUS adPO30JbHBIX YACTHUI[ METAIIOB. MeTo/bl MOTy4YeHUs
OTHOCUTEIBHO OOJIBIIIOTO KOJIMYECTBA MOPOIITKOB (a9PO30JbHBIN METO).

Tema 4. MaTpuuHbIif METON.

OCHOBHBIE IIPOLIECCHI U 3aKOHBI MATPUYHOI0 METOAA MOJTYUYEHHS KIacTepOB METAJUIOB. BeIpamuBa-
HUE YaCTUIl METAJJIOB B CTEKJI€ U BHYTPH HOHHBIX KpUCTaJIoB. KMHeTHKa 3apoXkIeHUs U pocTa Ya-
ctull B Matpuue. [Iporeccsl, KOHTPOIUPYIONINE CKOPOCTH POCTA YACTHI] B MAaTPHIIE IyTeM afcopo-
LM OJIMHOYHBIX aTOMOB (peaklus Ha MOBEPXHOCTH, NU(Py3Hst aTOMOB depe3 KPUCTATUIMYECKYIO
pemeTky MaTpuily; AMdQy3us aTOMOB O JUCIOKALUSAM U TPaHUIIAM 3€PEH).

Tema 5. ImrtanTamys HOHOB.

[Iporeccrl, mpoucxoAsIIue P HOHHOW OOMOApAMPOBKE MOHHBIX KPUCTAIIIOB. POJIb TeMmepatypsl
pu MOHHOW OomOapaupoBke. PacrpeneneHune MOIy4YeHHBIX KIacTepoB Mo pa3Mepam. MowHas
smuccus. Knactepsl, Bo3HHKaromuye npyu 00MOapIupoBKe MOBEPXHOCTH BEIIECTBA MOHAMHU O1aro-
POAHBIX Ta30B.
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Tema 6. IlomyueHue yriepoIHbIX KIIaCTEPOB.

[Tonyuenue yriepoaHbIX KJIACTEPOB, KJIACTEPOB C CUIBHOM aTOMHOM CBs3b0. IlomydyeHue Maibix
YIJIEPOIHBIX KJIACTEPOB (C YUCIOM aToMoB N <« 24). Maruyeckue 4ucia Ajas MajbIX KJIacTepoB,
(byJuIepeHbI-KJIacTephl C YUCIOM aToMOB N > 24. MeToa na3epHOro ucnapeHus, ucnapeHus rpadu-
TOBBIX 2JIEKTPOJOB B DJIEKTPUYECKOW Ayre. MeTos BHeApeHus aTOMOB MHEPTHBIX ra30B BHYTDPb
(byuIepeHoBOro sApa MpH BHICOKOM JIaBJICHUHU U TEMIIepaType.

Tema 7. KomnounaHsie K1acTepsl.

XUMHYECKHE PEaKIIUU MpU 00pa3oBaHuU KiacTepoB. JInodribabIe (THApOGUILHBIC) U THO(HOOHBIC
(runpodobubie) knactepsl. KommonHpie KiacTepsl MOMyNPOBOAHUKOB. MeTOI TEPMHUYECKOTO pa3-
noxenus. [IpuMeHeHne 30J1b-Tellb TEXHOJIOTHH.

Tema 8. KnacTepHble HAHOCHCTEMBI 1 HAHOCTPYKTYPBI.

BuyTpukiacrepHas aToMHasi AMHAMHKa, MEKKJIACTEpHasl JUHAMMKA, OpraHU3alMsl U CaMOOpraHu-
3alMsl HAaHOKJIACTEPOB B HAHOCTPYKTYpbl. [Iporeccsl nepBu4HON KiaacTepHOU Hykieauuu. CTpyk-
TYpPHO-MEXaHUYECKHE, 3JIEKTPOIPOBOJAIINE, ONTHUYECKHME M MAarHUTHbIE CBOMCTBA HAHOCUCTEM.
Mertoabl KOHTPOJIA TapaMeTPOB HAHOYACTULL.

5. @opMa NpoOMe:KYTOYHOI aTTeCTALMM: 32UET.
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AHHOTAIUS AU CHUILIUHBI
«MarHuTHble CBOMCTBA HAHOAUCHECPCHBIX YaCTHUID»>

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (npoduinb) «Puznka KOHISHCUPOBAHHOTO COCTOSTHUS

1. JucuuruimHa «MarHuTHble CBOWCTBA HAHOJUCIIEPCHBIX YAacCTHI» OTHOCUTCS K  pasJleny
JUCLUTUIMHBI IO BEIOOpPY BapuaTUBHOU dacTH Oioka b1

2. llensiMu ocBoeHUS AUCIUIUTUHBI « MarHUTHbIE CBOHCTBA HAHOAMCIIEPCHBIX YACTHUID)
SIBIISTFOTCSI

- MIOJIyYCHUE acTIUPAHTAMH 3HAHUHA O (DU3MYECKUX SIBIICHUSX, MPOUCXOSAIINX B HAHOAMUCIICPC-

HBIX YacTUlax GeppoOMarHuTHBIX MaTepPUAJIOB;

- U3y4eHHE MAarHUTHBIX (Pa30BBIX MIEPEXOJI0B, MPOUCXOISIINX B HAHOIUCIIEPCHBIX KJIacTepax u

HaHOYACTHIIAX;

- (hopMHpOBaHKE y ACITUPAHTOB 3HAHUK O METOJIaX YKCIIEPHUMEHTAIBHBIX HCCIICIOBAHUN U Me-

TOJIMKAX U3MEPEHUS XapaKTEPUCTUK U TTapaMeTPOB HAHOIUCIIEPCHBIX CUCTEM.

3. OOmias Tpy10eMKOCTh TUCIUILIMHBI COCTABIISAET 4 3aueTHbIC eqUHUIIBI, 144 yaca.
4. CopneprkaHue TUCIUTUIHHBIL:

Tema 1. Benenue. OCHOBHBIE TIOHSATHS U OTIPEICTICHUS.
Oco0eHHOCTH MAarHUTHBIX CBOMCTB MaTepHAJIOB B 00BEMHOM M HU3KOpa3MepHOM cocTosiHusX. Cy-
neprnapamMarieTusm. Kpuruueckuii pasmep Kiacrepa.

Tema 2. HamarHn4eHHOCTh M KBAHTOBOE MarHUTHOE TYHHCIIUPOBAHHC.

Hamaram4eHHOCTh 1 KBAHTOBOE MArHUTHOC TYHHCJIMPOBAHUC. 3aBUCHMOCTh HAMAarHU4EHHOCTH OT
TEMIICPpATYpPbl U 3aBUCUMOCTb HAMAIrHUYCHHOCTH OT BHCUIHCTO MArHUTHOI'O IIOJIA. MarsautHoe
YHOpaBJICHUC HAHOKIIACTECpaMU B MAarHUTHBIX KUJIKOCTSX.

Tema 3. PasmepHble 3aBUCUMOCTH MarHUTHBIX TapaMETPOB.
Brnusinue pasmepa kiactepa, COCTOSIHUE €ro MOBEPXHOCTH, HAMYKE JePEKTOB M MEKKIACTEPHBIC
B3aMOJCUCTBHS Ha MarHUTHEIE CBOMCTBA HAHOCUCTEM.

Tema 4. KBaHTOBOE MarHuTHOE TYHHEITUPOBAHUE.
KBaHTOBOE MarHUTHOE TYHHEIMpPOBaHUE. BpeMs penakcanyy MarHUTHOroO MOMeHTa Kiactepa. Mo-
JIEKYJIIpHbIE MAarHUTHI M UX MPUMEHEHHE JUIsl XpaHEHUS U pean3aluy HHPOpMaIuu.

Tema 5. DpdexT ruranTcKoro MarHeTOCONpPOTHUBIICHHUS.
I'urantckoe maruerocomnporusieHue (I'MC). DnekTpoHHble cBoiicTBa HaHOCTPYKTYp ¢ [MC. Tewm-
neparypHas 3aBucuMocTb [ MC B HAHOCTPYKTypax.

Tema 6. MarauutHble Ga3oBble IEPEXOIBI.

MarnuTtssle ¢a3oBsie nepexoasl |-ro poxa u ll-ro poxa. TepmoanHamuueckass MoJeIb MarHUT-
HbIX (ha30BBIX MEPEXO0J0B B HaHOKIAacTepax. Poib MarHUTOCTPUKUMOHHOTO 3(dekra. Bnusuue
JaBJIEHHs] HA MarHUTHBIE (Da30BbIE MEpexobl. MeXKIacTepHOe B3aUMOCHCTBUE U MarHUTHBIE (a-
30BbIe nepexoabl. TUrbl pa3zoBbIX MEPEXO/IOB.

Tema 7. Margetusm MajbIX YacTHIL.

O,Z[HOI[OMCHHOG COCTOSAHUC, CylICpapaMarai€Tusm, ClIOHTaHHAass HAMaroHndCHHOCTD, (I)CppOMal"HI/IT-
HBIN PE30HaHC, mapaMarieTu3M METAINIMYCCKUX KIIaCTCPOB.
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Tema 8. 3KCH€pI/IMCHTaJIBHBIe MCTOJbI UCCIICAOBAHNA U KOHTPOJIA.
MCTO,Z[BI SKCIICPUMCHTAJIBHBIX I/ICCJ'ICI[OBaHI/Iﬁ MarduTHBIX CBOMCTB HaHOJUCIIEPCHBIX YaCTHII.
HpI/IMeHeHI/Ie MarHUTHBIX CBOMCTB HaHOYaCTHUIl 1 HAHOCHUCTCM.

5. dopMa NPOMEKYTOYHOM ATTECTALMM . 3a4ET.
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AHHOTAUMSA AV CHUIIHHBI
«CBOMCTBA TUCHIEPCHBIX HAHOCTPYKTYPHPOBAHHBIX CHCTEM))

Hanpasaenue 03.06.01 ®usuka u actpoHoMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JucuurumHa «CBoiicTBa JUCIEPCHBIX HAHOCTPYKTYPUPOBAHHBIX CHCTEM» OTHOCHUTCS K
paszeny AUCUUILIMHBI IO BRIOOPY BapuaTHUBHOMN YacTh Osioka b1.

2. Uensamu ocBoeHust qucUUILIMHEL « CBOMCTBA JUCNIEPCHBIX HAHOCTPYKTYPUPOBAHHBIX CH-
CTeM» SIBJISAIOTCS:

- IOJTyYeHHUEe acCIUpPaHTaMU 3HaHUH O GU3UYECKUX SBICHHSIX, HIMEIOLINX MECTO B HAHOCTPYKTY-

PUPOBAHHBIX MaTepHagax, 00 HCIOJIb30BAHUMU ITUX MATEPHUAIOB B TBEPAOTEIbHBIX YCTpPOIi-

CTBax HOBOI'O IOKOJICHHUS;

- U3yYEHUE MOJEIbHBIX IIPEICTABICHUA U OCHOBHBIX TCOPETHUYECKUX IPUHILIMIIOB U3MEHEHHUS

CBOMCTB MaTepHaJIOB IIPU MIEPEX0/I€ B HAHOMETPOBBIN JUANIa30H;

- popMHpOBaHUE y aCIUPAHTOB 3HAHUI O METOJIaX IKCIIEPUMEHTAILHOIO MOJIyUYeHHs U U3yue-

HUsI HAHOCTPYKTYPUPOBAHHBIX CHCTEM.

3. OOmas Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISCT 4 3a4eTHbIC eAUHUIIBI, 144 Jaca.
4. CopepxaHue JUCIUIINHBL:

Tema 1. [Ipeamer, nenu u 3a1a4u Kypca.

OcHoBHas TepmuHOJorus. TeHaeHIMSA mepexoia OT MHUKPOVIEKTPOHMKM K HaHOJJIEKTPOHUKE.
YMEHBIIEHHE TOIIOJIOrMYECKOro pazMepa aieMeHToB. Hanosnmekrponuka. Mesockonuka. Mosneky-
JSIPHO-aTOMHBIA ypoBeHb. O0JacTH MPUMEHEHHsI HAaHO3JIEKTPOHUKU M HaHOTeXHoJorui. B3aumo-
CBSI3b C IPYTMMHU HayKkaMu. HaHOTEXHOIOTUH U 00IIECTBO.

Tema 2. CBolicTBa 4YacTHIl MaJIbIX Pa3MEPOB.

0-D, 1-D, 2-D, 3-D cuctembl. 3aBUCUMOCTH CBOWCTB OT pa3MepoB U pa3MepHOCTH. I3MeHeHue co-
OTHOIIICHUS BHEUTHUX U BHYTPEHHUX aTOMOB B Kjactepe. M3MeHeHne KOOpIMHAIMOHHOTO Yncia
Ui knactepa. M3aMenenue remieparypsl IUiaBieHus (Kiacrep, miaeHka). I3MeHeHne mocTosSHHOM
peuietku. VI3MeHeHne >Hepruu CBS3H.

Tema 3. DneKTpoOHHBIE CBOKMCTBA HAHOYACTHII.

V3meHenne MMpHUHBI 3aIIPENICHHOM 30HBI B ITOIYIIPOBOJIHHUKAX; 3aBUCUMOCTb OT Pa3MEPHOCTH.
M3MeHeHne 30HHON CTPYKTYpbl METaJlIa; Pa3MEPHO-UHAYLIUPOBAHHBIN [IEPEXO0.T «METaJLI-
JTUAJIEKTPUK». MI3MEHEeHHe ONTUYECKNUX CBOMCTB METAJIOB U MTOJIYIIPOBOIHUKOB. I3MeHeHue dmek-
TPUYECKUX WM MAarHUTHBIX CBOMCTB. MI3MEHEHNE XUMUYECKUX CBOMCTB

Tema 4. HanoTexHOoMOTHH.

JIBa moJ1x0/1a K MOJyYeHHUI0 HAaHOCTPYKTYp. “Bottom-up” u “Top-down” metosl. MeTo bl cy0-
MUKpOHHOH (oTonuTorpaduu. nekTponHas sutorpadpus. Monnas nurorpadus. PeHTreHoBCKas
mutorpadus. Jlutorpadus ¢ npuMEeHEeHUeM CHHXPOTPOHHOTO U3iryueHus. Jlutorpadus HaHOBAAB-
nmuBanueM. Hanochepnas nurorpadusi.

Tema 5. Metoibl popMUpPOBaHUS KBAHTOBBIX TOYEK.

dopMHpOBaHNE KBAaHTOBBIX TOYEK MO MexaHn3My CtpaHckn-KpacraHoBa. ATOMHOE MaHUITYJINPO-
BaHue. KBaHTOBBIE «3aroHb Oriiepa. [Iponecchl KOHTPOIMPYEMOTO pa3MEIIEHNs] KBAHTOBBIX TO-
YeK.

Tema 6. MeToibl popMHpOBaHUS KBAHTOBBIX TOYEK B MaTpUIIAX.
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CuHTE3 KBaHTOBBIX TOUYEK B MaTpHUIAX HAa OCHOBE MOJIMMEpOB. CHHTE3 KBaHTOBBIX TOUYEK B CTEK-
JSHHBIX Marpuiax. GopMUpPOBaHHE KBAHTOBBIX TOYEK B TMOPHUCTBHIX MaTpHIAX (I[EOTUTHI, 30IIb-
TeIN).

Tema 7. ®DopMupoBaHre aHcaMOJIeii KBAHTOBBIX TOUYEK B KUJKHX Cpeaax.

CuHTE3 KBAHTOBBIX TOYEK THPOTEPMaIbHBIM METOJ0M. [lonmyyeHue KOJJTOMAHBIX MOHOAMCIEpC-
HBIX HAHOKPHUCTAJUIOB B BOAHBIX pacTBOpax. [lomydyeHne KOMIOMIHBIX MOHOAUCIIEPCHBIX HAHOKPH-
CTaJIJIOB METOJIOM BBICOKOTEMIIEPATYPHOT'O CUHTE3A.

Tema 8. CrierianbHble METOABI JUATHOCTUKHA HAHOOOBEKTOB.
DOTOTIOMHUHECIICHITUS HAHOOOBEKTOB. CTIEKTPOCKOMHSI KOMOMHAIIMOHHOTO paccestHusl. MUKPOCKO-

MUYCCKHUEC METOJbI XapaKTCpU3aluu rcOMECTPUICCKHUX Pa3MCPOB.

5. dopMa NPOMEKYTOYHOM ATTECTALMM : 3a4ET.
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AHHOTALUSA AMCHUILINHBI
«Moaupukanus NOBEpPXHOCTH M 00beMa TBepAbIX TeJ NP 00padoTKe B MJ1a3Me»

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (mpoduinb) «Puznka KOHIASHCUPOBAHHOTO COCTOSHUS

1. JIucumrumna « Moaudukaius moBepXHOCTH U 00beMa TBEPIBIX TeJ MpHu 00pabOoTKe B I11a3-
Me» OTHOCUTCS K pa3/ieny JUCIUIUIMHBI 10 BBIOOPY BapuaTHBHOM Yactu Oyioka b1.

2. llensmMu ocBoeHus muctUIDIUHBI « MoauduKanus MOBEPXHOCTH U 00beMa TBEPABIX TeJl
npu o0padoTKe B MJIa3Me» SIBIISIOTCSA:

- TIONTyYeHUE aCIUpPaHTaMU 3HAHUN O (PU3UYECKHX SBICHUSIX, POUCXOASIIUX C TTIOBEPXHOCTHIO

1 00BEMOM TBEPJOTO Tella IPU MOHHOM PACIIBUICHUH B IUIa3MEHHBIX MIPOLIeccax;

- U3y4YE€HHE MOJICIBHBIX MPEACTABICHUM U OCHOBHBIX TEOPETUUECKHUX MPUHIIUIIOB B3aUMOJICH-

CTBUSI HOHOB IUIa3Mbl C IIOBEPXHOCTHIO U 00HEMOM TBEPJIOTO TENA;

- popMUpOBaHUE y ACUPAHTOB 3HAHUI 00 IKCIEPUMEHTAIBHBIX YCIOBHAX TUTA3MEHHON 00pa-

OOTKH U 0 METOJIaX OMUCAHUS MOP(OIOTHH MOBEPXHOCTH TBEPBIX TeEII MOCIIE MIa3MEHHOM 00-

paboTKH.

3. OO0mas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIACT 4 3a4eTHbIC eAUHUIBI, 144 daca.
4. CopepxaHue JUCIUIINHBL:

Tema 1. Beegenue. [Ipenmer, nenu u 3agaun Kypca.

IIpenmer, nenu u 3agaun Kypca. OCHOBHast TEpMUHOJIOTUA. THUIIBI CHJI CBSI3U B KOHJIEHCUPOBAaHHOM
cocrosHuM. Kpucramimyeckoe CTpOCHHME TBEpABIX Tel. MeTOoapl ONMCAHMS KPUCTAJUIMYECKOU
crpyktypbl. Tumnbl nepexroB. Toueunsie nedekTsl, ux oOpasoBanue u AudGPy3us. Bakancuu u
Mexy3enbHble aTOMBL. Jledextsr @penkens u lorTku.

Tema 2. BzaumoielicTBuEe YCKOPEHHBIX HOHOB C BELIECTBOM.

B3aumoneiictBue ¢ sapamu. BzaumoneiictBue c¢ snextporamu. IlpoGer nona. dddekr kananmupo-
BaHud. BnusHue yria HakioHa. BnusiHue sHepruu moHoB Ha 3¢ ekt B3auMoaencTBus. Ponb kpu-
crajutorpaduueckoil OpueHTaluy B poleccax MOHHOTO pacnbuieHus. [loporoBas sHeprus pacmsl-
nenus. Koaddumment pacnpuieausi. OCHOBHBIE MOJIETH PACIIBUICHHS.

Tema 3. Anmapatypa Jyist IpOBEICHUS TIa3MEHHOM 00paOOTKH.

Tumnbl peakTopoB. YnpaBieHHe OCHOBHBIMH NapameTpamu mpoiecca. [Tapamerps! miaazmsl. Moau-
¢uKanys NOBEpXHOCTU NMPU MOHHOM GoMOapaupoBke. POpMUpPOBAHUE MUKPO- U HAHOCTPYKTYpP Ha
MIOBEPXHOCTH, B NMPHUIOBEPXHOCTHBIX CIOSX U B o0beMe. Ponb nedextoB. OcoOeHHOCTH pacmblie-
HUS SMUTAKCUAIbHBIX IUIEHOK. Pa3zMepHble 3¢ dexTsl mpu pacnbuieHnu. MoaenupoBaHue mpoiec-
COB B3aMMO/ICIICTBHS HOHOB C TBEPBIMHU TEJIAMHU.

Tema 4. OcoOEHHOCTH pacIbIICHUS] MHOTOKOMITOHEHTHBIX MUIIICHEH.

duznueckue MOACIIN IJIA OIIUCaHHA PACHBIICHUA MHOTOKOMIIOHCHTHBIX MUIIIEHEH. Y CclIoBUsI pac-
IBUICHUSI OT/EIBHBIX aTOMOB M LIEJBIX MOJICKYJI B OMHAPHBIX Marepuanax. AHajau3 CKopocTeil pac-
NBUICHUS Ha IMPHUMEPEC 6I/IHapHBIX KpUCTAJJIOB XaJIbKOICHUJI0B CBHUHIIA. Pacmieinenue TBEPABIX pac-
TBOPOB.

Tema 5. MeToabI HCCIeI0BaHNS XUMHUYECKOT'0 COCTaBa.

Mertobl uccae0BaHusl XMMAYECKOTO COCTaBa MOBEPXHOCTH TBEPJBIX TEJ MOCIE MOHHOIO PACHbI-
neHus. MeToJbl aHaau3a XMMHYECKOro cocTaBa. BropuuHas moHHas Macc-crnekTpockonus. Oxe-
ANIeKTpOHHas criekTpockonus. EDX-meron.
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Tema 6. Metos! uccnenoBanus MOPHOJIOTHH TOBEPXHOCTH.

MUKpOCKONIMYECKHE METOABI UCCIECNOBAHMS IOBEPXHOCTU. PacTpoBas M NpPOCBEUMBAIOLIAS DJIEK-
TPOHHAsE MUKPOCKOMHUS. Pe:xumbl HaOMIOACHUS U TEXHUYECKUE BO3MOXKHOCTH BH3YyalH3aluu 00b-
€KTOB.

Tema 7. 30H10BbIE METO/IbI MUKPOCKOIIHH.

Cxkanupyroniasi TYHHEJIbHAsE MUKpOCKOIUs. MeToanka aTOMHO-CHJIOBOM MUKPOCKOIIUU JIJIsi OTHCa-
HUS HaHOOOBEKTOB Ha MOBEPXHOCTU. Y CJIOBHSI MPOBEIACHUS IKCIIEPUMEHTAIBHBIX HCCICIOBAHUI.
MacuitaOpl 0 TOPU30HTAIIM U BEPTUKAIU. DKCIIEPUMEHTAIbHbIC IPUEMbI HCCIICIOBAHUH.

Tema 8. V3meHeHnue >3JeKTPOPHU3MUECKUX W ONTHUYECKUX XAPAKTEPUCTHK MOITYIPOBOTHHUKOBBIX
KPUCTAJIJIOB U IJICHOK IOCJIe HOHHOM 00MOapAMPOBKHU.

BnusiHue >neKTpudecku akTUBHBIX A€(EKTOB KpUCTaJUIa HA U3MEHEHHE 3JIEKTPONPOBOAHOCTH. Pa-
JIUAIMOHHBIE AeQEeKThl U UX BKIIAJ B 3JIEKTPONPOBOAHOCTh. [locTpamuanonnslii oxur. BiusHue
MOpP(}OIOruK MOBEPXHOCTH I10CJIE HOHHON 00pabOTKHN Ha ONTUYECKUE XapaKTEPUCTUKH.

5. dopMa NpOMe:KYTOYHOM ATTECTALMM : 3a4ET.
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AHHOTAIUS AU CHUILIUHBI
«3.]'IGKTp0HHO-OHTI/I‘IeCKI/Ie METOdbI UCCTCTOBAHUA TUCIIEPCHBIX CHCTEM)

Hanpasaenue 03.06.01 ®usuka u actpoHomMus
Hanpasiennoctsb (npoduinb) «Puznka KOHISHCUPOBAHHOTO COCTOSTHUS

1. JucuumuimHa «OIEKTPOHHO-ONTHUYECKUE METOJbl MCCIEJOBAHUSA JUCIIEPCHBIX CUCTEM» OT-
HOCHUTCS K pa3jeiy AMCUUILUIMHBI IO BEIOOPY BapuaTHBHOM yacTu Osoka b1.

2. llenssMu OCBOCHHSI JUCHUILUIMHBI « DJIE€KTPOHHO-ONTHYECKUE METOIbI HCCIIeI0BAHUS TN C-
MEePCHBIX CUCTEM) SIBIISIOTCS:

- MOJY4YCHHUE acUpaHTaAMH 3HAHHWKA 00 3JIEKTPOHHO-ONTUYECKUX METOJaX WCCIEIOBaHUS JUC-

IIEPCHBIX MaTEepUAJIOB;

- U3yYeHUE OCHOBHBIX (PU3UYECKUX MPOIIECCOB B3aUMOACUCTBUS JJICKTPOHOB C HAHOIMCIICPC-

HBIMHU CTPYKTYypaMH; U3y4YE€HHE B3aUMOJEHCTBUS ONTHYECKOTO M3JIyYEHHUS] C HAaHOAMCIEPCHBI-

MH CTPYKTypamu; H3y4Y€HUE 3aBUCUMOCTH 3JEKTPOHHO-ONTHYECKUX IMAPAMETPOB BHEIIHETO

BO3JEUCTBUSA U1l Pa3JIMYHbIX HAHOAUCIIEPCHBIX CTPYKTYD;

- (opMupoBaHHUE Yy ACIUPAHTOB 3HAHUK O METOJAX IKCIEPHUMEHTAIBHBIX HCCIICIOBAHUH C TIO-

MOIIBIO AIEKTPOHHO-ONTUYECKUX METOA0B JUArHOCTUKU JUCIIEPCHBIX CUCTEM.

3. OOmias Tpy10eMKOCTh TUCIUILUIMHBI COCTABIAET 4 3a4eTHhIX eAnnull, 144 yaca.
4. ConeprkaHue TUCIUIUIHHBIL:

Tema 1. [Ipeamer, uenu u 3a1auu Kypca.

Beenenne. Obmas kinaccudukaus METOI0B UCCIICIOBAHMS TBEPIBIX T€ M HAHOCTPYKTYp. Du3u-
YECKHUE MPOLECCHI, COMPOBOXKIAOIINE MONAJaHUE ITyyKa JIEKTPOHOB HAa MOBEPXHOCTh. Bo3zgeii-
CTBUE ()OTOHOB HA TIOBEPXHOCTH. METOMBI HCCIICIOBAHUS, OCHOBAaHHBIC HAa B3aMMOJICHCTBUH 3JICK-
TPOHOB U (POTOHOB C TOBEPXHOCTHIO TBEPAOTO TeEla.

Tema 2. MeTo/1bl 371€KTPOHHOM MUKPOCKOIIHH.

PacTpoBas s1ekTpoHHass MUKpOcKONUs. KOHCTPYKIIMM MUKPOCKOIIOB M OCHOBBI (PU3NYECKUX TPO-
reccos. [IpocBeunBaromas 3JaeKTpOHHAsE MUKpOCKOnus. KOHCTPYKIMS MUKPOCKOIIOB, MTOJATOTOBKA
00pas3IoB K UCCIEAOBAHUSM.

Tema 3. OnTuyeckue METOAbI UCCIEA0BAHNS JUCTIEPCHBIX CUCTEM.

OcobeHHOCTH paccesHUsl cBeTa MalblMU yacTUlaMH. CHEKTpbl SKCTUHKLUHU JUCIIEPCHBIX YacTHUI]
pa3nuuHbIX pa3Mepos. [loryomenre cBera B METANIMYECKUX HaHOo4acTulax. [Ipumepsl npumeHe-
HUS ONITUYECKUX METOJIOB UCCIIEIOBAHNS K HAHOCTPYKTYPUPOBAHHBIM CHCTEMAM.

Tema 4. /TudpakimoHHbIE METO/IBI PU JIEKTPOHHOM BO3IEHCTBUH.

Metoa audpakiuy MeAJIEHHBIX 3JIEKTPOHOB. MeTol Tu(pakiii OTPasKeHHBIX OBICTPBIX 3JIEKTPO-
HOB. MeTtoa Heynpyroi Au(gpakiuy MeJJICHHbBIX 31eKTpoHOB. CpaBHUTEIbHAS XapaKTEPUCTUKA Me-
TOJIOB.

Tema 5. CnextpanbHble METOABI TP 3JIEKTPOHHOM BO3/IEHCTBHH.

Merton 35ekTpoHHON OXe-CHeKTpOCKOnuru. MeTo CIEKTPOCKOIUK MOTEPh SHEPruu MOHOB. Bo3-
MOXHOCTH METOJIOB, CPaBHUTEJIbHAS XapaKTEPUCTUKA. AJIbTEpHATUBHBIE METO/bl. PEHTreHOBCKas
(hoTOdIEKTPOHHAS CTIEKTPOCKOMHA. Y D-3JIEKTPOHHAS CIEKTPOCKOIIHS.

Tema 6. OnTuyeckas u KojedaTenbHasi CIIEKTPOCKOIIHSL.
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OnTrueckas cnekrTpockonus. CIeKTpOCKONUS ¢ HCIOIb30BaHUEM BpailleHus: cBeta. CreKkTpsl mMar-
HUTHOTO KpyroBoro auxpousma (MKJ[). OcobeHHOCTH KONeOaHUIT aTOMOB Ha MOBEPXHOCTH TBEP-
JOr0 Teja WM KIACTepOB, aJCOpOMPOBAHHBIX HA MOBEPXHOCTU. MeETOIbl OTpa)xaTelbHO-
agcopOrmonHoit uHpakpacHoit crnekrpockonuu (OAUKC), crmekTpockomnusi KOMOWHAITMOHHOTO
paccestnus cBeta (KPC), ciekTpockonusi XapaKTepUCTHUYECKUX MOTEPb YHEPTUU 3JIEKTPOHOB BBICO-
koro paspewmenus (CXIIDOBP).

Tema 7. Kiaccudukanusi BO3SMOKHOCTEH METOJIOB.

OO1iee paccMOTpEeHHE BO3MOKHOCTEH METOOB JJIsSi OMUCAHUS KPUCTAIUTMYECKONW M 3JIEKTPOHHOMN
CTPYKTYPBI, XUMHUYECKOT0 cocTaBa. [[puMepsl xapakTepusanud HaHOOObEKTOB.

OnTuyeckue MCCIeAOBAHUS JIBYMEPHBIX U TPEXMEPHBIX CHUCTEM. DJIEKTPOHHOE IUIa3MEHHOE I0-
IJIOLICHUE B KJlacTepax.

Tema 8. TexHuka U METO/IMKA SKCIIEPUMEHTA.
Tumnel 2€KTPOHHBIX U ONTHYECKUX CHEKTpOMETpoB. OCOOEHHOCTH NOArOTOBKH 00Pa3lloB, METO-
1Bl 00paOOTKU Pe3yIbTaTOB MCCIIENOBAHUI. ABTOMATH3AIMS 3JIEKTPOHHO-ONTUYECKUX HCCIIE0Ba-

HUH.

5. d®opMa NPOMEKYTOYHOM ATTECTALMH . 3a4ET.
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