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1. HEJHU OCBOEHUA JUCHHILJIMHBI

[lensiMu OCBOCHUS JIMCHUILIMHBE] «HAaHOTEXHOIOIHH — JOCTHIKEHHUS H TIEPCTIICKTHBBI) AB-
JISTKOTCH

- cpOpPMHUPOBATH ¥ CTY/ICHTOB IIPE/ICTaBNEHuUs O (PU3HUECKOH KapTHHE OKPYKAIOIIETO MH-
pa;

- O3HAKOMHTBH ¢ OCHOBHBLIMH JOCTHKCHHUAMHA cospemeHHoﬁ (t]H3HKH;

- 03HAKOMMTBCH C METOJAMH TOJIy4YeHUss 1 00paboTKU (PU3NUECKUX JaHHbIX;

- 03HAKOMHTLCS C MPUHIKIIAMH pabOThl COBPEMEHHBIX (PU3NYECKUX YCTAHOBOK, IPHOOPOB
1 000pY/I0BaHUS;

- Pa3BMBATh CAMOCTOSITENbHBIA MOX0 1 IIPY MOJIEIMPOBAHUH PA3JIMYHBIX TIPOIECCOB HA
npuMepe u3ydennusd (PU3HYCCKUX SABJICHUH.

2. MECTO JUCUHUIIMHBI B CTPYKTYPE OIIOII BO
AKT}'Z’.U[IJIIOCT}) HU3YYCHHUHA ,-'.lal-]i-[Oﬁ AUCHHATLIHHBI CTYICHTAMH «Pu3uka U MmareMaTuKa» Of-
peacnsaeTe 3ajia4aMHi C()BpeMe[-lllOﬁ HIKOJIBI H TlOTpCﬁHOCTbI:O CHCTEMbI 06pa3013a1-msl B TBOpHC-
CKHM [OJI'OTOBJICHHBIX creuuanucrax — yuntensx ¢usuku. JQucuunnuna «HanotexHonoruu —
JIOCTHKEHUS] U TICPCIEKTUBLIY H3YyYaeTcs B JCBATOM CEMECTPE U IMpPHU3BaHA HOATOTOBUTH CTY-
JeHToB npoduis «pu3nka U MaTeMaTHKa» K MOHMUMAaHHIO COBpeMEHHOH (QU3HKH. DTOT pasjeln
SIBJISIETCS ONPEJICIICHHBIM JTAIOM H3YYeHHs (QU3MKA W TOTOBHT CTY/EHTOB K I€1aroruyeckon

[IPAKTHKE W BOCTIPHSATHIO JUCLUILINH Kypca « TeopeTnueckas (pusukay.

3. KOMIIETEHIIUH OBYYAIOWEIOCs, ®OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMSI AUCLHHUILIMHbI

Kou
KOMIIETeHIIMH Komnerenuuun [Inanupyemble pe3ysbTaThl
1o @I'oC -
OK-2 CnoOCOOHOCTLIO aHa- | 3HaTh:
JIM3MpoBaTh OCHOB- - OCHOBHbIE 3Tallbl HCTOPUYECKOrO PA3BUTHS HAYKH;
MR EALELR-SAR0 - OCHOBHBIC 3aKOHOMEPHOCTH Pa3BHTUS HAYKH;
HOMEPHOCTH UCTOPH- |y,
YECKOTO Pa3BUTHS
U1 opMupopaiys | - AHATH3HPOBATD OCHOBHbIE STAllbl PA3BHTHS HAYKH;
HaTpHOTHIMA 1 rpa- | ~ AHAIH3HPOBATE 3AKOHOMEPHOCTH PAsBHTHS HayKH;
AJIAHCKOH MO3UITHMHN Biagers:
- HaBbIKAMM (OPMUPOBAHMS MATPUOTHU3MA HA OCHOBE
JMCIMIUIHHBIL;
- HABBIKAMH (POPMUPOBAHMS IPAKIAHCKOM MOZHIMH.
OIIK-1 rOTOBHOCTL  CO3HA- | 3HATH:
BaTb  COLMAIBHYIO | - CO3HABaTh COIMAIBLHYIO 3HAYMMOCTL CBOEH Oymyieit
3HAYHMOCTh  CBOCH npodeccuu;
6-"*“'"-1‘3}:“ IPOGEC- | _ shat OCHOBBI IPO(ECCHOHATLHOI IESTEIBHOCTH;
cuu, 00MIANATE MO- | Yaern:
THBALIMCH K OCYIIC- | _ pppvensTh 3HAHUS JUMCHHEIUIMHBL JUIS OCYIIECTBIICHHS
Nt npodec- | ppodeccnonansuoil AesTeNLHOCTH;
CHOHATBHOM  JICH" | _ oGnasarh MOTHBALKEH K OCYIIECTBICHUIO NPodeccHo-
TeAHOGLH HAJTBHOM JAEATEIbHOCTH HA OCHOBE 3HAHUM JUCLUILIHHBL;
Baajgers:
- CIIOCOOHOCTRIO MPUMEHSTH 3HAHHS JAMUCIMIUIMHBI IS
—" OCYIIECTBJICHAS MPOPECCHOHATILHOMN JIEATEILHOCTH;




- MOTHBallMEH K OCYIICCTBICHHIO MPodhecCHOHAIBLHON
JACATEILHOCTH HA OCHOBE 3HAHHH JUCIIUILUIHHLL.

"B cooTBeTCTBHH ¢ MpodeccHoHanbHbLIM CTaHIapTOM nejarora (mpuka3 MuHHCTEpCTBa
Tpy/ja U couraibHOM 3amuThl HacenaeHuss PO Ne 544n ot 18.10.2013r.) npenoxasatenu B cpej-
HEl 1IKoJie Py pa3padoTKe W peau3alliy MporpaMM yUeOHBIX JUCIHUILTHH B paMKaX OCHOBHOM
001e0dpazoBaTe/ILHOW MPOrpaMMBbl, a TaKXKe NPU TIAHUPOBAHUM U NTPOBEACHUH YUSOHBIX 3aHsi-
THW  JIOJDKHBI  BIIAJIETL  OOLIENONBL30BATEILCKMMU M oOwenenarornyeckumu  MKT-
komnerentnoctssMu (MK'T - nadopMainonHO-KOMMYHUKAIIHOHHBIE TEXHOTOTHH)."

4. CTPYKTYPA U COAEP)KAHHE JTUCIHUIT/IMHDBI

~ OO0wias Tpy10eMKOCTb JIMCUHUILIMHBI COCTAaBISET 3 3a4eTHbIX eauuuil, 108 yacos.
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A.Hobenbk u HobBenerckune npemMun.

DNEKTPOMarHUTHOE H3NYy4YEHHE B
PEHTICHOBCKOM JHANa30OHe.

2 | B.K. Pentren - nepsbiii nobenesckuit | 9 8 4 6 1/25
naypeat no ¢guzuke. Padorter M.Jlay»,
Y.I".bparra u JL.I . bporra.

M3nyqeHne 1 KBaHThI,

[TpobneMbl U3IyUEHHS HAMPETHIX TeN, : _
- 9 9 4 6 1/25

PaboThl HoDenepckux naypeatos B.

Buna, M. I'lnanka

CoBpeMEHHbBIE NTPEICTABICHUA O NPH-
pone uanyuenus. Gotoaddext u -
4 | bexr Komnrona. 9l 10 4 6

PaboTthl HODeNEBCKUX NTAaypeaToB
A DMiHwTetiva, P.Munaukena,
A.Komnrtona, ®.Jlenappa

1/25

CrnoHTaHHOE W MHAYLIMPOBAHHOE W3-
nyvenue. Jlazepsl. ['onorpacgus.

5. | Paborbl nobenesckux naypeatron 91 11 2 8 1/50 PK-
H.bacosa, M.I1poxoposa, Y.TayHca,
H.I'abopa..
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6

OCHOBbBI KBAHTOROMH MexaHukH. Pabo-

Tht HODEJIEBCKHX JIaypeaToB MO KBaH-
ToBOH Mexanuke JI.nebpoiina,
9.1lpeaunnrepa, [1.npaxa,
B.l'eiizendepra, B.[Maynn, M.bopha.

9

12-13

6

10

3/50

Dusuka atoma.

PaboTbl HoDeNeRCKHX NaypeaToB
H.Bopa, Il.3eemana. X.Jlopenua,
Jl.Ppanka,

I".I'epuga.

14-15

10

1/25

Du3uka ATOMHOTO sAapa W deMeHTap-
HBIX HACTHLL.

PaGorsl HOOeNeBCKUX NaypeaToB
C.Baiindepra, UL.I'13woy, A.Canama,
M. ['ena-Manna ,

[1. Xurrca u ®.Dnraepa

9

16-17

10

3/50

KpanroBas hu3uka, (pH3NKa, MaKpo-
MOJIEKYJl, MUKPO- M HAHOTEXHOJIOTHM.
PaboThl HODENERCKUX NaypeaToB
JL.JIannay, 1. Kannupl, M. Tamwma,
IT.Yepenkosa, A. ADpuxocosa,
B.I'nn3bypra, K. Andeposa, A.I'eiima
u K.Hosocenosa.

18

1/25

PK-3
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S. OBPA3OBATEJ/IBHBIE TEXHOJIOT'HA

ITpuMeHeHHEe COBpeMEHHbIX 00pa30oBaTE/IbHBIX TEXHOJOMUH IIPU NPENoaBaHUH JIHCLHII-
nuHbl «HaHoTeXHONOTHH — JOCTHIKCHHA H IICPCICKTHUBBI» HALCIICHO Ha OCBOCHHE KOMIIJICKCa
3HAHHWH, YMEHHH, HABBIKOB U PA3BUBAETCS 110 CIASAYIOIIUM HaIlpaBICHUAM.

1. IToaroroBkH, jgaroineii o0yuaeMoMy CTYAEHTY YMEHHME BBLICIHTH B KOHKPETHOM Npe/i-
mMeTe Da3MCHYIO HHBAPHMAHTHYIO YacTh €0 COAEPIKAHUs, KOTOPYIO 110C/Ie CaMOCTOSTEIBHOTO OC-
MBICJICHHUSI OH CMOIKET MCIOJb30BaTh HA HOBOM YPOBHE, IIPH U3YYEHUM JPYTUX AUCLHUIUIMH, ITPH
caMmo00pa30BaHUH.

2. ®OpMHPOBAHHUE CUCTEMHOIO M01X0/1a K O0YUEHUIO 3a cueT OJIOUHON CTPYKTYPhI JUCIH-
IUTMHBI ¥ BKJTIOYEHHME B ATTECTALIMOHHBIE MaTepualibl BOIPOCOB U 3aj1aHUi, UMEIOLIHNX MEXKIUC-
I[HT]HHHa]’JHbII\;I XapaxkTep.

3. Beienenus w3 6asuca JUCUMILIMHBL « HAaHOTEXHOIOIMK — OCTUIKEHUS U TIEPCTIEKTHBBI»
ee [OHATHHHON 0a3bl, B KOTOPOH MpEACTaBICHBI OCHOBHBIE CMBICIOBBIC CAHHMIILI, CHCTEMATH-
3UPOBAHHBIC 110 JEMCHTAM HAY9YHOTO 3HAHWS M IO pasjicliaM Kypca B BHIE NepeuHei, orpa-
JKAIOUIMX €TI0 COJIep/KaHue.

CEVI BICITOBBIC €IHHHILI BKJIKOYAIOT!

* TEPMHHLILL

* [IOHSTUSI-SIBJICHUS], CBOWCTBA, MOJICJIN, BEJIMUMHBI;

* IpuOOpPLI N YCTPONCTRA;

* KJIaCCHYECKHUE OIBITHI.

Oco00 BBIICICH MaTeMaTHYCCKUM anmnapar, HeoOXOJHMbBIH IS ONMMCAHHS MEXaHH3MOB
NMPOTCKAHHUA SIBJICHUH,

4. BejieH pedTHHIOBBIA KOHTPOJIb [IPU MOJ1YJIbHOM OOYYEHHH.

S. Untencndukanns obydenus. [loBblieHHEe TEMTNIOB OOYUYEHHS JIOCTHIAETCs [YTEM CO-
BCPUHICHCTBOBAHHAL

* cojiepkaHus yueOHOTO MaTepuana;

* MCTO/TOB ()Gy‘iSHHH.

[Ipu HTOM COBEPIIEHCTBOBAHUE COAEPIHKAHUS [IPEITOIAraCT:

* pallMoHaNbHbIA 0TOOp yuyeOHOTro Marepualia ¢ YeTKMM BblJe/IEHHEM B HEM OCHOBHOM Oa-
30BOM YacTH W JIOTIOJHUTEIBHOM, BTOPOCTENEHHOW HHPOPMAIMK; COOTBETCTBYIOMIAM 0Opa3oM
JI0JiKHA ObITh BbIJIE;IEHa OCHOBHAS M JIOMIOJIHUTENLHAS TATEpaTypa;

* [Iepepaciipe/ie/ieH|e 110 BpeMeH! y4eOHOro Marepuasia ¢ TeHICHIIUEH U3JI0)KEHUS HOBOTO
yueOHOIo MaTepuajla B Hayalle 3aHATUs, KOIJa BOCHpHATHE 00ydaeMbIX CTYJICHTOB Oojiee ak-
THBHO!

* KOHLEHTPAUKUIO ayJUTOPHBIX 3aHATUH Ha HAYaILHOM HTAIe OCBOCHHS Kypca ¢ LEeNbI0 Ha-
PadOTKH 3ajie1a 3HAHUH, HEOOXOIMMBIX UIsl [1JI0JI0TBOPHOI caMOCTOSITENBHOI paboThI;

* PallMOHAIBHYIO JO3UPOBKY YueOHOro Marepuasa JUIi MHOTOYPOBHEBOH NnpopaboTKH HO-
BOH MH (hopMalIuu.

* obecrieyeHne JTOTUYECKOH TPeeMCTBEHHOCTH HOBOM U yXKe YCBOCHHOH MH(MOpPMALUH, aK-
THBHOC HCITONB30BAHHC HOBOIO MarcpHala TS TMOBTOpPCHHA H dolee ["J'ly601{01"0 YCBOCHUA
Hp()ﬁﬂ@]iH()["(};

* JKOHOMHYHOE H OIITHMANIBHOEC HUCITOJIL30BAHHE }"LICGH()FO BpPEMCHH.

6. COBEpIICHCTBOBAHUE METOI0B O0YUEHHS!, OCHOBAHHOE Ha CJICYIOIMNX PaKTopax:

* MHPOKOC HCNOJIb30BAHUE KOJUICKTHBHBIX (i)OpM MO03HaBaTebHOMN JEATECIBHOCTH (HH,E[PI-
BHIYA/IbHAS M IpylIoBas pabora u Jp.);

* [IPUMEHEHHUE Pa3IMYHBIX GOPM U IIEMEHTOB [IPODIEMHOIO O0YUYeHMS,

* COBCPHICHCTBOBAHHUE HABBIKORB MMEIArori4yeCcKoro 06[1[CHHH, MOﬁPIJ'[H.?y}OH_IHX TBOPHYECKOE
MBILLIEHUE CTY/IEHTOB;

* CTPEMJICHHE K Pe3yJIbTATUBHOCTH OOYUYEHHS M PaBHOMEPHOMY IPOJBUKEHHIO BCeX 00y-
HAacMbIX B MpOLECce NMO3HAHWA HE3ABHCHMO OT UCXOJHOTO YPOBHSA HX 3HAHHH W HHIHWBHIYAIIb-
HBIX CI'IOC-OGH()CTSFI;



* MPUMEHEHHE COBPEMEHHBIX Ay AMOBH3YANIbHBIX CPEJCTB, TEXHUYECKUX ¥ HH(POPMALIHOH-
HBIX CPEJICTB 00YUEHHS.

MeTo/1bl 00YUCHHS:

e JICKLIMOHHO-CEMUHApCKas cucteMa 00yueHHUs (TpajMIHOHHBIC JICKIMOHHBIC U CEMHHAp-
CKHE 3aHATH ),

e MeTOJ1 TIPOEKTOB (aHaIKu3, IPOEKTUPOBAHKE, pa3padOTKa U peann3alus);

e IpUMEHEHUE MYJILTHMEINA TEXHOJIOTHH (MPOBEJCHUE JICKIIMOHHBIX W CEMMHApPCKHX 3a-
HATHI ¢ PUMEHEHHEM KOMIIBIOTEPHBIX MpPE3eHTAlMH H ASMOHCTPALMOHHBIX POIUKOB € IIOMO-
1BIO IpoeKTopa niu DBM);

e [IPOBEJICHHE 3AHATHI C MCIIONB30BAHUEM MYJIBTHMEIMA TEXHOJIOTHH JCKIMOHHBIX H
MpaKkTHuYeckux 3aHaATHi (cM. «Pa3paDoTKu 3aHATHH C MCIOJIB30BAHUEM MYJIbTHMEHA-
TexHojorui. «O0Iee ecTeCTBO3HAHUEN );

¢ HH(POPMAIIHOHHO-KOMMYHHKAIMOHHbIC TEXHOJIOIHH  (IIPMMEHEHHe HHPOPMALMOHHBIX
TEXHOJIOIUH JUISE MOHMTOPHHTA TEKYLIeH YCMEBAEMOCTH CTYIEHTOB U KOHTPO/ISA 3HAHUH).

6. OUEHOYHBIE CPEJACTBA JJIsA TEKYILEI'O KOHTPOJISA YCIIEBAEMO-
CTU, IPOMEXYTOYHOM ATTECTALUU IO UTOT'AM OCBOEHUS
AUCHUIIVIMHBI U YYEBHO-METOJHUYECKOE OBECIIEHEHUE CAMO-
CTOSITEJIbHON PABOTBI CTY/IEHTOB

Bomnpocsl k peiiTunr-koaTpo.ao Nel
1. Vkaxure HA pUCyHKe I'padyK 3aBHCHMOCTH. ..

4 5

I1. cunel poTOTOKA OT HANIPSHKEHHS Ha HOTONIEMEHTE.
[11. cusbl poToTOKA OT OCBELEHHOCTH.
IV. CKOPOCTH JIEKTPOHOB OT YaCTOTHI CBETA.

2. Ha pucynke n3o0paxkennl rpaguki Toka /, perucTpupyemMoro GotosieMeHToM, Kak QyHK-
1Msi pa3HOCTH moTeHuuanoB U Mexay aiekTpojamu B Qotosaemente. CpaBHUTE YCIO0BHSA
noiayuenus pororbdexra s cnyuaes I, I, 111, IV. O6bscunTs HaOmonaeMble 3aKOHOMED-
HOCTH.



b I

II

/ I

U
3. Kakue ycnoBHs HEOOXOUMO CO3/aTh il HOJYUYCHHS TOPMO3HOIO PEHTIEHOBCKOIO U3Jly-
yenus? 1'71¢ MOAKHO UCIIONB30BATh TOPMO3HOE PEHTTEHOBCKOE U3Jly4YeHue?
4. Ha KaKyio noBepXHOCTh CBET OKa3bIBAeT OOJBINEE JIABJICHUE: HA 3€PKATBHYIO HIIH Ha 4&p-
Hy1o?
5. Hapucyiite rpapuk ¢pyHKIMHU &(V), XapaKTepH3YyIOLIEH paclpe/ie/IieHHe SHEPTHU B CIIEKTPE
mwinyuenus A.Y.T. s pasubix Temneparyp. [lodemy onu He nepecekarorcs?
6. B uém saxmovaercs runoresa [1nanka?

7. OuruuTe MPOICCChl, HPOUCXOIANTNE TTPH MOITYYEHHH XapaKTCPHCTHYCCKOro pCHTTCHOB-
CKOT'O H3JIYHCHHA.

Bomnpock! kK peiiTHHr-KOHTpOoI0 Ne2
8. OOBiacHUTE, B 4éM OTIIHUKE CIIOHTAHHOI'O OT BBIHYKJICHHOTO (MHIYLIMPOBAHHIO) H3ITyYe-
HUSL.
9. KakoBbl yciiosusi paboThl KBaHTOBOro re’eparopa? Onumute paboTy reHii-HEOHOBOTO
nasepa.
10. KakuMu cBOMCTBaMU 00Jajgaer u3nyueHue igasepa’
11. Kakue pesynbrarsl ombita 103BoJIMANA Pezepdopay npeioxkuTh IJIAHETAPHYIO MOJIEIb
atoma?
12. Kakue ¢usznueckue siBnenus, 3dpdextsl o0bsicHuna teopus bopa? Kakue ssnenus ne
obbsacHseT y1a Teopus? B uéM cOCTONT OrpaHu4eHHOCTL OOPOBCKOH TEOpUH aToma?
13. IojcunTaiiTe JNIMHHOBOJIHOBYIO I'paHuIly cepud JlaliMana, MCX0/19 U3 CXEMBI YPOBHEH U
YCTAHOBUTE, K KAKOMY YHacTKY IIKalbl 3JIEKTPOMArHUTHBIX BOJIH NPHHAIJIEKHUT dTa «rpa-
HUYHAS BOJIHA.

14. Onuiuure pasBUTHE B3IJISIOB HA BOJIHOBBIC CBOHCTBa MUKpoYacThll. KakoB cMbIcs BOJIH
Jie bpoitis?

Bonpocskl K peliTHHI-KOHTPO110 Ne3
15. O0bsicuuTe Pu3HUecKUi CMBICT COOTHOLICHUS Heonpeaenénnocrei [eitzenbepra.
16. llpoananu3upyiiTe U3MECHEHUE CBOMCTB DIIEMEHTOB NEPUOIHYECKON CHCTEMBI M JaiTe
ITOMY OOBICHEHHE.
17. Kakne (axTbl YKa3bIBalOT Ha CYIIECTBOBAHHE B ATOMHOM sjipe HeHWTpallbHbIX dacTull?
Kakos xapakrep B3auMo/IeHCTBHSI HYKJIIOHOB B sijipe?
18. JlaiiTe 000CHOBAHME TOrO, YTO DYHEPIrETHYECKH BBITOJHBI MPOLIECCHI JCICHUAS TIKENBIX
sJlep U CHHTE3 NErKHX.
19. DnexTpoHbl U MO3UTPOHBI HE SIBJSIFOTCS CTPYKTYPHBIMH DJIEMEHTaMU Sjep, OJHAKO [1pU
B u P - paciiagax TaKMe YacTHIlb M3 sep BbuleTaloT. HaiijuTe 00bsICHEHHE TOr0 Napajiok-
ca.
20. B ypan-rpautoBoM peakTope NpUMEHSIOTCS: YPAHOBBIE CTEPHKHU (00OralEHHbIH ypaH),
rpaduToBbI OJIOK, KajMUEBbIe CTEPXKHU, OepuilMeBas 000/10UKa, OXBATHIBAIOIIAS AKTHB-
HYIO 30HY peakTopa, Bojia. Y Ka)kKUTe Ha3HAUCHUE KaX10T0 U3 ITUX BELIECTB B PEAKTOPE.



21.KakoBbl 2KOIOrMueckue MpobIeMbl HKCIUIyaTallMM aTOMHBIX 27€KTpOCTaHIMU? Y poku
YepHoObLIs.

22. Kakue Bbl 3HaeTe TUIbl YeKopHTeaeh? Kakue Qusnueckre nporeccsl JekKaT B OCHOBE UX
neiictrua? Tloyemy uist yCKOPEeHHS 3apsSDKEHHbBIX YaCTUIl PA3HOTO THIA (HAPUMED, TAHKENBIX
MOHOB M %JIEKTPOHOB) HCIOJIL3YOTCS PA3HbIE YCKOPUTENHN?

Boripocsl JUIsi caMOCTOSITEIbHOMH PA0OThI CTY/1IEHTOB
1. A.Hobenb n HobeneBckue nmpemMumu.

2. DIEKTPOMArHUTHOE U3JIyUCHHUE B PEHTICHOBCKOM JIMANd30HE.
B.K. Peurren — nepsblii HOOeneBckuid JjlaypeaT mo ¢usuke. Padorer M.JIays, V.I'.bparra u
JI.I.bporra.

3. M3nyueHUue U KBAHTHI.
[IpobiemMbl U3 IyUCHHs HAIPETHIX TE
>aboTbl HOGeneBeKUX JlaypeaToB B. Buna, M. [1inanka

4. CoBpemeHHbIe TIpejIcTaBieHus o mpupoje nydenus. Porosddexr u sdppexr Komnrona.
PaGotsbl HoOeneBckux naypeatoB A.DitHinTeiina, P.Munmikena, A . Komntona, @.Jlenapna.

5. CriontagHoe ¥ MHAyLUpoBaHHoe u3nyuenue. Jlazepsl. ['onorpadus.
PaboTsl HoOenesckux naypearoB H.bacosa, M.IIpoxoposa, Y. Taynca, JI.I'abopa.

6. OCHOBBI KBAHTOBOH MEXaHUKH.
PaGoTbl HOOEIEBCKHX JTaypeaToB 110 KBaHToBOH Mexauuke JI.nebpoiins, D.penunrepa,
[T.lnpaka, B.I'eiizendepra, B.ITaynn, M.bopua.

7. DdU3MKa aroma.
Paborsl nobenenckux naypeatoB H.bopa, [1.3eemana. X JIopenua, JI.@panxka, I'.I'epua.

8. dusuKa aTOMHOTO S/Ipa U dJIeMEHTapHBIX YacTHIL.
PaGoTb HobeneBckux saypearos C.Baitnbdepra, [LL.I'oatoy, A.Canama,
M. I'enn-Mamnna . I1. Xurrca n @.3urnepa

9. Kpanrtosast pusuka, $uzuka, Makpo-MOJIEKYJl, MUKPO- U HAHOTEXHOJIOTHH.
PaGotsl nobeneBckux maypearos Jl Jlanjgay, 1 Kanuuel, WM. Tamwma, I1.Uepenkona,
A.Abpuxocosa, B.I'nuzbypra. XK.Andepora, A.lI'eiima u K.Hosocenosa.

Bonpocsl Kk 3a4ery

1. ®orospdexr, ero 3akonomeproctu. IlpakTuyeckoe npumenenue. Paborel HoOeeBCKOTO
Jaypeara A. DHHIITEeHHA.

2. Topmo3HOE U XapaKTEePUCTHUYECKOE PEHTICHOBCKOE n3myueHue. [Ipumenenue pentre-
HOBCKHX JIyUeH JJist u3ydeHus crpoeHus Beriectna. Paborel HoOeeBCKUX jTaypeatos B.
Penrrena, M. Jlays u bparros.

3. Tennosoe uzliiydyenue, ero 0COOEHHOCTH. 3aKOHBI H3IYUEHHS YepHOTO Tena. PaboTel Ho-
Oenesckux maypearos M. [lnanka u B. Buna.

4. MukpooOBeKT B KBaHTOBOI MexaHuke. PaboTel Hobenesckux naypearos Jlyu nebpoiins,
D). lpeaunrepa, B. I'eiizenbepra.

5. ®usuka atoMoB ¥ MoJiekyr. [Ipupoaa nunedyaTsix cnekTpoB. CneKTpasibHbIA aHau3,
ero npumenenue. Padotst H. bopa.

6. CnoHTaHHOE U BBIHYKIEHHOE H3aydeHue. Jlazepsl, ux npumenenue. I'onorpadus.
PaGotsl A. ITpoxoposa, H. bacosa, U. Tayuca, /1. I'abopa.



7. KsanroBas Gpu3MKa, MUKPO- U HAHOTEXHONOTUH. Pab0Thl HOOEJIEBCKUX JlaypeaToB
JI Jlanmay. I1. Kanuust, M. Tamma, I1. Yepenkoa, A. Abpukocosa u B. ['un30ypra,
K. Andeposa, A. I'eiima u K. Hosoceosa.

8. CocTaB u CTpOEHHE aTOMHOTO siapa. SepHoe (cunbHoe) B3aumMo,ieiictue. PaboTel Ho-
OesieBcknx jaypearoB X. FOkaga, O. bopa.

9. Ilpobnembl aroMHol 3HepreTuku. Llenuble peakiiuu JeneHus saiep.

10. Peaxiuu cunTesa. Ynpasnsemblid Tepmosiepablil cuate3. UTDP. PaboTtsl HobeneBckoro
JaypeatoB Mupa A. Caxaposa.

11. O6wmue cBegenus 0b sneMeHTapHbIX yacTuiax. Pabora nobeneBckoro saypeara
M. I'e;sin-Manua. Kapku. [IpomesxyTounble 0030HbL.

12. Tunel B3auMoAeHCTBUI 3eMeHTapHbIX YacTull. bobioi ApoHHbli Koulaiaep. Pabo-

Thl HODenesckux naypearos C. Baitnbepra, L1 I'ibwoy, A. Canama, I1. Xurrca u

®d Durnepa.

7. YYEBHO-METOJIHWYECKOE

U HUHPOPMAIIMOHHOE OBECHHEYEHHE

JAUCHHUITJIMHBI
No HasepaHue u BBIXOHbIE nau:l;le INog w3nanua | KonwuecTro Hanutiue B Konuuectro | Obecneuen-
nn (aBTOP, BU U3JaHWA, H3JATENb- IKIEMIUIA- MICKTPOH- CTYICHTOB, HOCThb CTY-
CTBO, W3JIaHHA, poB B OHO- HO OKD- HCMONB3YH- | JEHTOB JIH-
KOJIM4ECTBO CTPAHULL) JHOTEKE nHoTEKe IHX yKa- Tepary-pow,
YHHUBEPCHTE- Bnl'Y 3AHHYH JIn- %
e Ta Tepatypy
| 2 3 4 5 6 7
) OcnoBuag auTeparypa
1 Hayka Oynyuwero [DnekrpoHHblit 3BC
pecypc] i — DJIEKTPOH. AaH. — “IPRBooks™
M.: "JlaGopaTopus 3Hannii" (pa- 2015 http:/fwww.i 14 100
nee "BMHOM. JlabopaTopus prbookshop.
3HaHui"), 2015. ru/ 26064
2 KoHuenuvu coBpeMeHHOro ecre- ObC
cTBO3HaHKA: YuebHoe nocodue / “Znanium™
B.A. Pasymos. - M.: HWL] UH- = http://znaniu
®PA-M, 2015. A= m.comy/catal 14 0
og.php?book
_ info=414982
3 KoHlenuum coBpeMeHHOro ecre- o
- 2BC
CTBO3HAHMSA | DNEKTPOHHLIH pe- g
cype] @ Yuebnuk / B. @. Tynu- e ':ﬁ’?naniu
Hoe, K. B. Tynunos. - 3-e u31., 2013 Pz 14 100
g m.com/catal
nepepad. n non. - M.: Usnarens- y
CKO-TOpProeas KOpIopawuus og:phpibook
«Jlaukos u K*», 2013. info=414982
OTOJTHHTE/ILHAS JHTEpaTYpa
l Meradm3uka [ 3IeKTpOHHBIH pe- I6C
cype]/ Bnagumupos H0.C.— “IPRBooks™
DNEKTPOH. TEKCTOBBIE JAHHBIC.— 2012 http://www.i 14 100
M.: BUHOM. JlabopaTopus 3Ha- prbookshop.
Huii, 2012 ru/6482
2 KoHIenuuu coOBpeMeHHOro ecre- IEC
CTBO3HAHMSA| NIEKTPOHHLINA pe- “711'11;;:11"
cype] @ Yuebuuk / M. K. T'yceii- htt“. ‘;’fznaniu
xaHos, O. P. Pagka6os. - 7-¢ 2012 P: 14 100
il m.comy/catal
w3, nepepad. u jgoi. - M. : U3- r
o og.php?book
JaTelbCKO-TOPIrOBaA K(}pl]()p'dLlirl}I i
4 info=415287
«Jlamkor u K”», 2012,




NepHOIHYeCKHe H3JaHus:
1. XKypuan «Hayka B goxyce». M: Bokpyr cBeta
2. Kypuan «Boxpyr cseta». M: Bokpyr cBera

nporpaMmMHoe obecneveHue H HHTEePHET-pecypebl:
JIeMOHCTpaIMOHHBIE HKCTIEPUMEHTHI U BiieoduibMel o Gpusuke (Ha kadeape);
[Iporpamma «OTkpbiTas pU3HKa»;
hitp://www.physics.ru/ caiT « OTKpBITBIH KOJINICK MO PUINKEN

8. MATEPHAJIBHO-TEXHUYECKOE OBECIHNHEYEHHUE JUCHUIIJIMHBI
JlekuuonHas ayJIMTOPHs ¢ UHTEPAKTUBHON JOCKOH M MYJIbTUMeIUHHBIM npoekTopoM U T1K
(a. 121-7, 227-7).

2. KomibtoTepHbIii Kjlacc ¢ BBIX0/10M B ceTh MaTEepHET (a. 130-7).

3. MyubTUMEMKAHBIA ydeOHBIH KoMILIeKe: «O01Iee ecTeCTBO3HAHUE U ero KoHnenuun» / Pay
B.I'., Pay T.®., JIsicoB A.E./ -Mocksa., 3. Beicur. mkosma. 800 M6.

[



PaGouas mporpaMma JMCUMIUIMHBI COCTaBIEHa B COOTBETCTBUH ¢ Tpebosanusmu ®I'OC BO

no nanpasiennio 44.03.05 — Ileparoruyeckoe obpasopanue ¥ npopuiro mnoarorosku Pusmka.
Maremaruka.
Pabouylo nporpaMmy coctaBuin ‘%‘ jou. T.®. Pay
PericHseHT g v’y,xzr LLLLE anpektop MAO COIII Ne2 A.M. Canakuu

A=

IIporpaMma paccMoTpeHa 1 o00peHa Ha 3acejianuu Kadeape! o0lued ¥ TeopeTHyeckoii hu-

3HKH

nporokost Ne _8 ot _10 mapra 2016 roja. » 2

Baej1yonmi kadeapoi 7 i /\-’”” /) A.B. Masieen

PaGoyas nmporpamma paccMoTpeHa H on06péH/z; H4 saceanun yﬁq{ﬁﬁo—memmﬂecmﬁ KOMUC-
cuu narpasiaenus 44.03.05 — Ilenarorndeckoe obpasosanue

nporokoi Ne 3 ot _17 mapra 2016 roja. N Z g YK
i ) Lo S s
Ilpencenarenb KOMUCCHA Bttt : M.B. ApramoHnona

JUCT NEPEYTBEPXKJIEHHWA
PABOYEMU IMTPOT'PAMMBI JTHCIHHUILJIMHbI

Ha yuebublii roj1. 1lporokou 3aceanns kadeapbr No oT _ roja.
3apeyrouii Kapepon

HAa yueOublii rojl. [Iporokon 3aceanus kadeapor No oT roja.
3aBejyoimii Kadpeapod

Ha ) yueOHbIl roj. IIpotokon 3acenanus xadeaper No ot roja.
3aseyronmii kageapoi

Ha yuyeOHbIit rog. Ilporokon 3acemanus kadeape No oT roja.
3aBeyronui kadeapoi

3aBeayrouuii Kadepoi

Ha yaeOHbii roj. IlpoTokon 3aceaanus xadeappi Ne oT I, ;1 T

Ha ~ yueGubiii roja. ITpoTtokon 3acenanus kadeapsr Ne oT roja.
3apeayrolmit kapeapoi

Ha yueOnbIi rog. [lporokosn 3acenanns xadenpnr Ne 0T roja.
3apeayronmit xadeapoi

Ha _ yueOusiii rox. Ilpotokon 3acenanus kapenpot Ne ot roja.
3apeayrouuii Kadeapoi

HA yaeOHbIit rog. Ilporokos 3acenanus xadeapn Ne oT rojia.
3aseayromui kadeapoi

HA yaeOHbIit roa. [lporokon 3acenanus xadeper No oT roja.
3apenyroumii kadeapoi




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




