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IlosicHuTeNbLHASA 3aMUCKA

[[IxonbHBIA Kypc (PU3MKH SBISETCS CHCTEMOOOPA3YIOMMUM JIJIsi €CTECTBEHHO-HAYYHBIX
HpGI[MeTOB, HOCKOJIBKy (1)I/I3I/ILI€CKI/IC 3aKOHBbI, JICXKaAaIIIUE€ B OCHOBC MI/IpO?)[[aHI/ISI, ABIIAKOTCA
OCHOBOM COJIEpXKaHUs KypCcOB XUMHUH, Ouosoruu, reorpadhun u actpoHomuu. M3yuenne Guzuku
crocoOcTByeT (OPMUPOBAHHIO Yy OOYYAIONMIMXCS HAYYHOTO METOJa MO3HAHUS, KOTOPBIN
MO3BOJISICT MOJIY4aTh OOBEKTUBHBIC 3HAHHUS 00 OKPYXKAIOIIEM MHPE.

Jns pemenust 3anad  (HOPMHUPOBAHUS €CTECTBEHHO-HAYYHONW KAPTHHBI MHpA, YMEHHS
OOBSCHATH SIBJICHUS M TMPOIECCHI OKPYXKAIOIIETO MHPA, HMCIOJB3YS ISl 3TOro (U3UYECKHE
3HaHMS, 0C000€ BHUMaHWE B TPOIECCe M3yUeHUs (PU3UKU YACIECHO MCIOIb30BAHUIO HAYIHOTO
METO/Ja TO3HAHMS, IMOCTAHOBKE MpoOJeM, TPeOyIOIIMX OT OOYyYaloIUXCS CaMOCTOSTEIbHOU
JIEATEIIbHOCTH I10 UX PA3PELIECHUIO.

Oco0eHHOCTAMHU H3JI0KEHUS COJIEP)KaHUs Kypca SIBIISIOTCA:

* COOJIIOJICHHE NTPEEMCTBEHHOCTH B OTHOIIEHUH BBEAECHHBIX B 7—9 Kiaccax onpejeseHuH
¢u3nueckux BeIMunH, 0003HaUCHUH, (HOPMYTHUPOBOK (HU3NUECKUX 3aKOHOB, UCIIOIB30BaHHE

IPUBBIYHOTO U1 00yJaroIuXcs JUIaKTHYECKOTro arnapara;

* ONHMCAaHUE CBEJCHUH M HMHTEPECHBIX (DAKTOB W3 MCTOPHH pa3BUTHS (PU3HMKH, POIH
POCCHMCKHMX YUY€HBIX B OTKPBITHUSIX M TEXHHUYECKUX H300pETEeHHsIX MHUPOBOTO YpPOBHS,
JOCTH)KEHUH COBPEMEHHON (PH3UKH U TEXHUKH;

* eIMHas METOAMYECKas CXeMa U3JOXKEeHHs MaTepuaja Kypca: OT 3HAaKOMCTBAa C
(GU3NYECKUMHU  SIBICHUSIMH W TIpOLIECCaMU /10  (OPMYJIHMPOBKH OCHOBHBIX 33aKOHOB U
paccMOTPEHUs UX TEXHUUECKUX MPUMEHEHUH;

* ypoBHeBas nuddepeHimanus yaeOHOro MaTepraia: B Kypce MpeIcTaBieH Marepua (B
BUJEC OTAEIbHBIX (parMeHTOB MM HaparpadoB) s Yy4alIMXCs, KOTOpPblE HHTEPECYIOTCS
IPEMETOM, CTPEMSTCS PACHIMPUTH CBOM 3HAHUS M MOATOTOBUTHCS K EI'D mo ¢usuke;

* HCIIOJIb30BAaHME €IUHOM CHUCTEeMBbl 3a/aHuil, Iup(EepeHUPOBAHHBIX 10 YPOBHIO
CJIOKHOCTH: BOIIPOCOB TOCIE TaparpadoB, BOIPOCOB ISl OOCYKICHHS, MPUMEPOB PEUICHHS
3ajlay, pacueTHbIX 3ajJa4, TeM pedepaToB U IPOEKTOB;

* IIUPOKAs IEMOHCTPALIUS POSIBICHUIN (PU3NIECKUX 3aKOHOMEPHOCTEH B OBITY U TEXHUKE,
00CYyX/IeHHEe SKOJIOTUYECKHUX MpoOsieM M NyTedl uX peleHus, cBs3ell Gu3uku ¢ Ipyrumu
€CTECTBEHHBIMH HAayKaMU;

* MOJUTEXHHYECKass HAIPaBICHHOCTh Kypca: pacCMOTPEHHE YCTPOWCTBA M NPUHIMUIA
NEWCTBUS Pa3IMIHBIX TEXHUYECKHX 00BEKTOB C HCIIOJIh30BAHUEM (PH3UUECKUX 3aKOHOB;

* M3JIO)KEHHE TEOPEeTHUYECKOro MaTepuayia MPOBOJUTCS C IOMOULIbIO HEOOXOIUMOro
MUHHUMYMa MaTeMaTHYECKHX CpPEACTB, HO 00s3aTE€IbHO C MPUBEACHUEM JIOKa3aTeNbHOU 0a3bl
JUIs (PU3NYECKUX TEOPUl UM 3aKOHOB;

* TIPOBE/ICHUE HKCIEPUMEHTAIBHBIX HCCICIOBAHUN W MPOECKTHOW AEATENHHOCTH B IENAX
OCBOCHMSI KOMMYHUKAaTHBHBIX YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUM.

Heasimu n3yyeHusi GU3NKK B CPEHEN MIKOJIE SBISIOTCS:

* (hopmupoBaHHe y OOy4YarOUIMXCSl YMEHUS BUJETh U MOHUMATh LIEHHOCTh OOpa30BaHMs,
3HAYMMOCTh ~ (PU3MUECKOrO0 3HAHUSA U1 KaXJOro YeloBeKa, HE3aBHUCUMO OT  €ro
npoecCHOHANBbHOM N1eATeNbHOCTH; YMEHUH pa3iauyaTh (akTbl U OLIEHKH, CpPaBHUBATh
OLICHOYHBIC BBIBOJIbI, YCTaHABIMBATh WX CBA3b C KPUTEPUSMH OLICHOK, (OpPMYIUpOBaTh U
000CHOBBIBAaTh COOCTBEHHYIO MMO3ULIUIO;

* (hopMupoBanme y 0OydaroIMXCs 1IETOCTHOTO MPEICTaBICHUSI O MUPE U POJIU (PUUKU B
CO3/IaHUM COBPEMEHHON €CTECTBEHHO-HAayYHOW KapTHHBI MUpa; YMEHUS OOBSICHSITH MOBEICHUE
O00BEKTOB M MPOIECChl OKpYyKaromiel JeHCTBUTENbHOCTH — MPHUPOJHON, COLMAIBHOM,
KYJIbTYPHOH, TEXHUYECKON Cpe/Ibl, UCTIOIb3Ys AJIs ATOr0 (PU3HUECKUe 3HAHUS;

* IpHOOpETEeHNE O00YYAIOIUMHUCS OIbITa PA3HOOOPA3HOM NEATETLHOCTH, OIbITAa O3HAHUS
M CaMOIIO3HAHUsS; KIIOUEBbIX HABBIKOB  (KJIIOYEBBIX KOMIETEHTHOCTEH), HMEIOLIX
YHUBEPCAJIbHOEC 3HAYECHHME Ul Pa3JIMYHBIX BUIOB JEATECIBHOCTH, — HABBIKOB PEILICHUS



npo0JeM, IPUHATHS pEeIIeHHH, TOUCKa, aHaiau3a 1 00paboTku nHpOpMAIUK, KOMMYHUKATHBHBIX
HaBBIKOB, HABBIKOB  HW3MEPEHHWH, COTpymHHMYeCTBa, dS(PPeKTHBHOTO W  OE€30MacHOTO
WCIIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

* OBJIAJICHHE CHCTEMOW HAYYHBIX 3HAaHUH O (U3MUYECKUX CBOMCTBAX OKPYKAIOIIETO MHUPA,
00 OCHOBHBIX (PM3MUECKUX 3aKOHAX U O CIIOCO0AX UX MCIOJIb30BAHUS B TPAKTUICCKON KH3HHU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

VYueOnblil an Ha u3ydenue ¢pusuku B 11 kiacce Ha 6a30BOM ypOBHE OTBOJIUT HE MEHEE 2
yueOHBIX YaCcOB B HEJIENIO, B TCUCHHUE rojia 00ydeHus, BCero He MeHee 68 yueOHBIX 4acoB.

COJEPXAHME YYEBHOI'O IPEAMETA
DJIEKTPOJIMHAMMKA

DNeKTpUUecKuil 3apsaf. DJEeMEHTapHbIH DJIEKTPUYECKH 3apsa. OJIeKTpu3alus Tedl.
DIIEKTPOCKOIL. DJIEKTPOMETP. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTo 3apsijia. ToueuHble 3apsibl.
3akon Kynona. Dnextpuueckoe mone. HampspkeHHOCTh 3nekTpuyeckoro mois. [lpuHuun
CYNEPIIO3UINH  DIEKTPUYECKUX ToJNeH. JIMHMM HanpsHKeHHOCTH  AIIEKTPUYECKOTO  ITOJISA.
[IpoBOAHMKM B DSIEKTPOCTATHUYECKOM ToJjie. JIMANEeKTpUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
JuanexTpudeckasl IPOHULIAEMOCTb.

Pabora kynoHOBCKMX cui. DHeprusi B3aUMOJEHCTBUS TOUEUHBIX 3apsioB. [loTeHuman
JIEKTPOCTATUYECKOr0 MOJs. Pa3HOCTH NOTEHIMANOB. OKBHUIIOTCHIMAIBHBIE ITOBEPXHOCTH.
DNEKTPOEMKOCTh YEMHEHHOIO TPOBOAHMKA U KOHJEHCATOPA. DHEPTUs ANEKTPUUECKOTO OIS,

[TocrossHHBIM snekTpuueckuii TOK. JleWcTBus siekTpudeckoro Toka. Cuia Toka.
Ucrounnku Ttoka. CropoHHue cwibl. OnektpoaBmwkymas cuia (3C). 3akon Oma mms
OJIHOPOJHOTO TPOBOJHUKA (ydacTKa IIeMu). 3aBUCHUMOCTh YAEIBHOTO COMPOTHUBIICHUS
MPOBOJIHUKOB W TIOJIYIIPOBOJHUKOB OT TemriiepaTypbl. CoearHEHUs1 MpOBOJHUKOB. Pabora u
MOIIIHOCTb 3JEKTPUUYECKOT0 TOKa. TernoBoe NelcTBHE 3JIEKTPUUYECKOTrO ToKa. 3akoH [xoyms—
Jlenna. 3axon Oma juis monHOM 1enu. 3akoH Oma juist yyacTka menu, cojepxariero 2DJ(C.
Peocrat. [lorenunomerp. M3mMepenune cumibl TOKa, HAPSKEHUSI.

DNEKTpUYECKU TOK B MeTajllaX, pacTBOPax M paclulaBaXx JIEKTPOJIUTOB. DJIEKTPOIM3.
Onextpuueckuii TOk B ra3zax. (CaMoCTOATENbHBIH M  HECAMOCTOSTEIbHBIM  pa3psibl.
OnekTpuyeckuif TOK B Bakyyme. BakyyMmHbI aumoa. DJeKTpOHHO-IydeBas TpyoOKa.
DNEKTPUUECKUN TOK B MOJTYIPOBOAHUKAX.

MarauTHoe B3auMOJEHCTBUE. MArHUTHOE TIOJE DJJIEKTPUYECKOro TokKa. WHmyKnus
MarHuTHOro nousis. [lpuHuun cyneprno3uumu MarHUTHBIX MoJjed. JIMHUM MarHUTHOM UHIYKLHH.
JlelicTBM€ MAarHMUTHOTO TOJISI HAa MOPOBOAHMK ¢ TOKOM. Cuna Awmmepa. 3akoH Awmmepa.
DNEeKTpOABUTATENIb MOCTOSSHHOIO TOKa. Pamka ¢ TOKOM B OJHOPOJHOM MAarHUTHOM TIOJIE.
JlelicTBMe MarHUTHOrO TOJISI Ha JBWXKYIIHECS 3apsbkeHHble dactuipel. Cuna JlopeHia.
MarnuTHbli iyt 3eMiau. MarHuTHble CBOMCTBA BEIIECTBA.

Onertel @apaznes. SIBieHHE >JIEKTPOMAarHUTHOM MHAYKIMH. MAarHWTHBIA NOTOK. 3aKOH
JJIEKTPOMArHUTHOM  MHAyKUMHM. Buxpesoe omekrpuueckoe moiae. [Ipasuio  Jlenna.
CamonHnyknus. THIyKTUBHOCTh KOHTYpa. DHEPIHsl MArHUTHOTO ITOJIS TOKA.



DJeKTpOMarHUTHBIe KoJeOaHuss M BONHBL. (CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS.
Koneb6arenbusiii koHTYp. @opmyna Tomcona. [Iporeccsl mpu rapMOHUYECKUX KOJEOAHUSIX B
KoJIeOaTeIbHOM KOHTYpe. BBIHYXKIEHHBIC 3JIEeKTpOMarHuTHbIe KojeOaHus. llepeMeHHBINH TOK.
Pe3uctop B menu nepeMeHHOro Toka. [[efcTByrolue 3HAUYE€HHsS] CWIIbI TOKAa W HAIPSIKEHUS.
Tpanchopmarop.

OnexrtpoMarHutHoe mozie. Onbitel ['epua.  CBolicTBa  AJIEKTPOMArHUTHBIX — BOJIH.
WHTEHCUBHOCTh 3JIEKTPOMATrHUTHOM BOJIHBL. CHEKTp 3JEKTPOMAarHUTHBIX BOJH. ITpuHIUMBI
pasvoOCBA3U U TEIEBUICHUS.

['eomeTprueckass onTuka. 3akOH MPSAMOJIMHEHHOTO pacHpOCTPAHEHUS CBETA. 3aKOH
oTpaxkeHust cera. IlocTpoeHue n300pakeHuil B IUIOCKOM 3epKaje. 3aKOH MPEeSOMIICHHUs BOJIH.
Jlunsel. @opmyna TOHKOW NUH3BL OnTHueckas cwia JuH3bL IlocTpoeHne u300pakeHU B
TOHKMX JIMH3aX. Y BeJIMUeHHe JUH3bL. [11a3 kak ontudeckas cucrema. [legexTs! 3peHusl.

N3mepenue ckopoctu cBera. Jucnepcust ceera. OnbiTel HotoTona. Ilpunnun I'roifrenca.
Wntepdepennus Bonn. MaTepdepennus cBeta. Korepentnoie nctounuku csera. OnbiT FOHra.
Kompia Heiorona. WHTepdepennns B TOHKMX 1uieHKax. Judpakums ceera. [lpuHimn
['oitrenca— ®dpenerns.

3aKOHBI DJIEKTPOJMHAMUKHM M IPUHLMUI OTHOcHUTenbHOCTH. OmnbIT  MaiikenbcoHa.
[Toctynarel crenuanbHOW TEOPUU OTHOCUTEIBHOCTH. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTHU
COOBITHH, MPOMEXKYTKOB BPEMEHHU U paccTOsHUH. Macca, UMITyJIbC U SHEPrusl B CHELMAIbHON
TEOpUHU OTHOCUTENbHOCTU. DopMyna DHIITEHHA.

KBAHTOBAS ®U3UKA. ACTPO®PU3ZUKA

PaBHOBecHOe TerioBoe m3nydyeHue. Kpantosas rumnoresa Ilnanka. ITocrosHuas Ilnanka.
Buemnnii ¢orosddexr. 3akons orodpdexra. YpaBuenune OitHmreriHa st GoTorddexTa.
®otonsl. [laBnenue ceera. OnbiTel JleGeneBa. DHeprust U umnynbe GoroHa. KopnyckynspHo-
BOJIHOBOW Tyasn3M. I'unoresa e bpois.

[Tnanerapuas monens aroma. OmbiTel Pesepdopna. Ilormomenue u u3nyueHue cBeTa
aroMoM. Ilocrynatel bopa. Mozaens atoma Bogoposa o bopy. JInnenyaTbie CrieKTpsl.

Meroasl perucTpanuu 3apsKeHHbIX dacTull. EcrecTBeHHas paauoOaKTUBHOCTb. Bubl
PaAMOAKTUBHBIX NPEBpAIICHUN aTOMHBIX sJep. 3aKOH paJlOaKTUBHOrO pacraja. M3oTomsbl.
[TpaBuna cMemienus i anbga-pacnaga U Oera-pacnajga. MckyccTBeHHas paaMoOakTUBHOCTD.
[IpoTOHHO-HENTPOHHAS MOJIENb aTOMHOTO sA1pa. SAepHble peakuuu. SaepHble cuiibl. DHEprus
CBS3U aTOMHBIX snep. [enenue anep ypana. Llennas snepHas peakuus. SInepHas dHeEpreTuka.
buonornueckoe  gelcTBHE  paJMOAKTUBHBIX  W3Jy4YeHUH. OKOJIOTMYECKHE  IMPOOJIEMbI
UCIIOJIB30BaHUs A1epHOM dHepruu. [IpuMeHenne paguoakTUBHBIX U30TOIIOB.

OnemeHtapHble  yacTuipl.  Kiaccupukauus — sneMeHTapHbIX — yacTull.  KBapku.
DyHIaMEHTAIbHBIEC B3aUMOJICUCTBUS.

Conneunas cucrema. JlyHa u cnyTHUKM IiaHeT. KapiiMKOBbIE NJIAHETHI U aCTEPOMJIBI.
Komerst u Mereopubie motoku. Cosnie. 3Be3nnl. [uarpamma ['eprmmpynra—Paccena u
aBOJIIOLIMS 3Be3/1. [lepeMeHHbIe, HOBBIE U CBEPXHOBBIE 3Be3/bl. JK301u1aHeThl. Hama ["anakTuka.
3Be3aHble ckomeHus. [IpocTpaHcTBeHHO-BpeMeHHble MaciiTadbl HabmogaeMoil BeeneHHOM.
3akoH Xab6ma. KpynmHomacmitabHas ctpykTypa Bcenennoit. IlpencraBienus o6 3Bomonuu
Bcenennoii. Onementsl Teopun bonbioro B3peiBa.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMUHOCTHBIMH PE3YJIbTATAMM 00y4eHus: (PU3NKE B CPEIHEH IIKOJIE SBISIOTCA:

® g cghepe omHoweHull oOyuarOwuxcs K cebe, K c8oemy 300p06bvlo, K NO3HAHUIO ceOs —
OpPUEHTALIMSI Ha JOCTH)KEHHE JIMYHOTO CYACThs, pEaIU3allMi0 TO3UTUBHBIX >KU3HEHHBIX
MEPCIEeKTUB, HHUIUATUBHOCTh, KPEaTUBHOCTb, TOTOBHOCTb M CHOCOOHOCTH K JIMYHOCTHOMY
CaMOOTIPE/ICIICHUIO, CITIOCOOHOCTh CTABUTH IIEJIM M CTPOUTH JKU3HEHHBIC TUIAHBI; TOTOBHOCTH U
CIIOCOOHOCTh OOecreunTh cede M CBOMM OJM3KUM JIOCTOMHYIO JKHM3Hb B IIpolecce
CaMOCTOATEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM JEATENBHOCTH, K OTCTAMBAHUIO JIMYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHUS, BEIPa0aThIBATh COOCTBEHHYIO MO3UIUIO 110 OTHOLIEHUIO K
OOIIECTBEHHO TOJUTHYECKHM COOBITHSM TPOILIOTO W HACTOSIIETO Ha OCHOBE OCO3HAHWS U
OCMBICIIEHUS UICTOPUH, JYXOBHBIX LIEHHOCTEN U JOCTHKEHUM HAllled CTPaHbl, K CAMOPA3BUTHIO U
CaMOBOCITUTAHUIO B COOTBETCTBUU C OOIICUEIIOBEYCCKUMHU IIEHHOCTSAMH U  HUjcaIaMu
rpaXKAaHCKOro OOIIeCTBa; MPUHATHE U pPEATU3ALUI0 IIEHHOCTEH 3J0poBOro M 0e30macHoro
oOpasza Ku3HHM, OEpEeKHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

e ¢ cepe ommnowenuti obyuarowuxcsi k Poccuu kax xk Pooune (Omeuecmey) —
poccHiicKasi HMICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUMCKOW HWJCHTHYHOCTH B
MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTU
poccuiickoro Hapoja u cyas0e Poccuu, matpuoTusM, rOTOBHOCTh K Cy>KeHHI0 OTedecTBy, €ro
3allUTEe; YBAXKEHUE K CBOEMY HapoOiy, YyBCTBO OTBETCTBEHHOCTHU mepea PoauHON, ropaocTs 3a
CBOM Kpai, cBO0 PoauHy, 3a mpouuioe M HACTOAIIEe MHOIOHAMOHAJIBbHOrO Hapoaa Poccun,
YBa)XEHHE TOCYJapCTBEHHBIX CHMBOJOB (repO, ¢uar, rumH); (GopmHpoBaHHE yBaXKEHUS K
PYCCKOMY SI3bIKY KakK TOCYJapCTBEHHOMY s3bIKy Poccuiickoii ®denepanuu, SBISIOMIEMYCS
OCHOBOI POCCUHCKON UICHTHUYHOCTH U TJIABHBIM (DAKTOPOM HAIIMOHAIBHOTO CaMOOIIPEACTICHUS;
BOCITUTAHUE YBAXKECHUSI K KYJIBTYpPE, SI3bIKaM, TPAJAULIMAM U 00bIUasiM HapOJOB, ITPOKUBAIOIINX B
Poccuiickoit denepaiuu;

® 6 ciepe ommowenull obyyarOWUXCA K 3AKOHY, 20CY0apcmey U K eparcOaHCKOMY
0bwecmsy — TPAXKIAHCTBEHHOCTh, TPaK/IaHCKAs MMO3HUIUS aKTUBHOTO U OTBETCTBEHHOTO UJIeHA
pPOCCHUHCKOrO O0OIIEeCTBa, OCO3HAIOIIETO CBOM KOHCTUTYIMOHHBIE TIpaBa M OOS3aHHOCTH,
YBAKAIOIIETO 3aKOH W MPaBOMOPSIOK, OCO3HAHHO MIPUHUMAIOIIETO TpaJAUIIHOHHBIC
HAI[MOHAJIbHBIE U OOIIEYeNOBEYeCKHe TYMAHHUCTUYECKHE U JEMOKpAaTHYECKUE IIEHHOCTH,
TOTOBOT'O K YYaCTHIO B OOIIECTBEHHOW KU3HU;, TPU3HAHUE HEOTUYKTAEMOCTH OCHOBHBIX TIPaB U
CcBOOOJ uUelnoBeKa, KOTOpblE MPUHAMNIEKAT KaXKIOMY OT POXKIEHHUS, TOTOBHOCTh K
OCYIIIECTBJIEHUIO COOCTBEHHBIX INpaB M CcBOOOJ O€3 HapylleHHs MpaB U CBOOOJ APYrux JIHUIL,
TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE TpaBa U CBOOOJBI YENOBEKAa W TpakJaHWHA COTJIACHO
OOIIETIPU3HAHHBIM TPUHIIMIIAM W HOPMaM MEXIYHapOJHOTO TpaBa M B COOTBETCTBUU C
Koncturynueit  Poccuiickoit  ®denepanuu, mnpaBoBas W MOJUTUYECKAass TPaMOTHOCTB;
MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U OOIIECTBEHHOMN
MPAaKTUKH, OCHOBAaHHOE HAa JAMAJore KYyIbTyp, a TaKXkKe pa3Iu4HbIX (opM 0OIIeCTBEHHOTO
CO3HaHMsI, OCO3HAHHWE CBOEr0 MECTa B TOJIMKYJIBTYPHOM MHPE; WUHTEPUOPHU3AIUS IIEHHOCTEH
JEMOKpAaTUU U COLMAIBHOM COJUIAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY pPEryJIUPOBAHUIO
OTHOIICHWA B TPyNINEe WIA COIMHAIBHOW OpraHWU3alMH; TOTOBHOCTH OOYYarOImIUXCS K
KOHCTPYKTUBHOMY YYacCTHIO B MPUHITHHU PEILIEHUMN, 3aTPAaruBalOlIUX IIpaBa U UHTEPECH], B TOM
yuclie B pa3au4HbIX (opMax  OOIIECTBEHHOM caMOOpraHu3alud, CaMOYIPaBJICHUS,
OOIIECTBEHHO 3HAYMMOW JIEATEIHHOCTH; TPHUBEPKEHHOCTh UICSIM HHTEpPHAIIMOHATIN3MA,
JIPY>KOBI, PaBEHCTBA, B3aWMOIIOMOIIM HAPOJIOB; BOCIMUTAHUE YBAKHUTEIHHOTO OTHOIICHHUS K
HAI[MOHAJILHOMY JTOCTOMHCTBY JIOACH, UX UyBCTBAM, PEITUTHO3HBIM yOEXKICHUSM; TOTOBHOCTH
00yJaronuxcsi MPOTHUBOCTOSTh HJICOJIOTHH OKCTPEMH3Ma, HaIlMOHAIW3Ma, KceHodoOuu,
KOPPYIUUH, IJUCKPUMUHALMHU 10 COLMAIbHBIM, PEIUTHO3HBIM, PAaCOBbIM, HAIIMOHAJIBHBIM
MPU3HAKaM U JIPYTUM HETATUBHBIM COITUATBHBIM SIBICHUSIM;



® 6 chepe omuoweHull 0OYUAIOWUXCA € OKPYHCAIOWUMU NH0ObMU — HPABCTBEHHOE
CO3HAHHE U TIOBEJEHHE HAa OCHOBE YCBOCHHMS OOIEUETOBEUECKHX IIEHHOCTEH, TOJEPaHTHOTO
CO3HAHUS W MOBEJCHUS B MOJUKYJILTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JHMAJIOT C
JIPYTMMHU JIHOJbMH, TOCTUTaTh B HEM B3aMMOIIOHUMAaHHUSI, HAXOIUTh OOIIHE LENU U COTPYIHNYATh
JUTSL UX JOCTW)KCHHUS, MPUHATHE T'yMaHUCTUYECKUX I[IEHHOCTEW, OCO3HAHHOE, YBAKHTEIHHOE U
n00poXkKeNnaTenbHOEe OTHONIEHHUS K JIPYTOMY YeJOBEKY, €ro MHEHUIO, MHPOBO33PEHUIO;
CIIOCOOHOCTEH K CONEpeKMBaHUIO U (POPMUPOBAHUS TTO3UTHBHOTO OTHOIICHUS K JIFOJISIM, B TOM
yHpclie K JIMIaM C OTPaHUYEHHBIMM BO3MOKHOCTSIMH 3[I0pPOBbSl M HMHBAIUIAM; OepexHoe,
OTBETCTBEHHOE U KOMIIETCHTHOE OTHOIICHHE K (PU3MUECKOMY M TICHXOJIOTUYECKOMY 3JI0POBBIO
IpYrux JIoJiel, yMEHHE OKa3blBaTh IEpBYIO IOMOIL; (OPMUPOBAHHUE BBIPAKEHHOH B
MOBEJICHUY HPABCTBEHHOW IMO3UIIMM, B TOM YHCIE CIHOCOOHOCTH K CO3HATEIhHOMY BBIOOpY
no0pa, HPAaBCTBEHHOI'O CO3HAHMS W TOBEJCHHS Ha OCHOBE YCBOCHHS OOIEUYETOBEUYECKHX
[IEHHOCTE W HPABCTBEHHBIX UYBCTB (YECTH, [0JITa, CHPABEIJIMBOCTH, MWIOCEPIUS U
IpYKento0us); KOMIETCHIIUNA COTPYIHUYECTBA CO CBEPCTHUKAMM, JEThbMH MIIAIIErO BO3pacTa,
B3pOCIILIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-MCCIeA0BaTEIbCKOM,
MPOEKTHOMN U IPYTUX BUAAX ACSITEIbHOCTH;

® 6 cihepe ommoweHull 0OyYAIOWUXCS K OKpydcalowemy Mupy, K JHCUBOU Npupooe,
Xy00dHcecmeenHou Kyibmype — MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH, 3HAYMMOCTh HAyKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIQJICHUE JOCTOBEPHON HH(OpPMAIMCH O TEePEOBBIX TOCTHKEHHUSX W OTKPBITHSX MHUPOBOH U
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX OO0 YCTPOHCTBE MHUpa U
00111ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSKEHUH BCEU KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEIIHOW MPO(PECCHOHAIIBHOW W OOIIECTBEHHOW JEATEeTbHOCTH; HKOJOTUYECKAast
KyJIbTypa, OepeXHOe OTHOIICHHUS K POJHOM 3emiie, MpUpoIHbIM OoratcTBam Poccum u mmpa,
MOHMMAHNUE BIIUSHUS COIUATBHO-I)KOHOMUYECKUX TIPOIECCOB HA COCTOSHHUE MPHPOJHON U
COLIMATILHOM Cpe/bl, OTBETCTBEHHOCTHU 3a COCTOSIHUE MPUPOTHBIX PECYPCOB, YMEHUN U HaBBIKOB
pPa3yMHOT0 TPUPOJIONIONB30BAHMS, HETEPITUMOTO OTHOIICHUS K JCUCTBUSM, MPUHOCSIIUM BPEJI
DKOJIOTMH; TIPUOOpPETEHHE OMbITa HKOJIOTO-HANPABIECHHOW JAESITETBbHOCTH; SCTETUYECKOE
OTHONICHHSI K MHPY, TOTOBHOCTB K 3CTETHUECKOMY O0YCTPOMCTBY COOCTBEHHOTO OBITA;

® 6 cghepe omHowenull odyuarowuxca K mpyoy, 6 cghepe coyuanrbHO-3KOHOMULECKUX
omHoweHultl — YyBaKeHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOEH
cOOCTBEHHOCTH; OCO3HAHHBIN BBIOOp Oyaymiel npodeccur Kak MyTh M CIOCOO peanu3aluu
COOCTBEHHBIX >KU3HEHHBIX IIAHOB; TOTOBHOCTh O0YyYaIOUINXCA K TPYJAOBOU MpodhecCHOHaTbHON
JESTSIIbHOCTH JUIsl TOATOTOBKH K PEIICHUI0 JIMYHBIX, OONIECTBEHHBIX, TOCYJIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MPOOJIeM; MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYLY U JIOASM TPYIa,
TPYJOBBIM JIOCTHKCHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHUE K PAa3HBIM
BUJIAM TPYAOBOH JESATENbHOCTH, TOTOBHOCTh K CaMOOOCITYXHBaHHUIO, BKIIIOUas OOy4YeHHE H
BBITIOJTHEHHE JIOMAITHUX 00sI3aHHOCTEH.

METANPEJIMETHBIE PE3YJIBbTATBI o0yueHus (pu3MKe B cpelHell IIKoJie MpeACcTaBICHBI
TpeMmsl TpylaMi YHUBEPCAbHBIX yUYE€OHBIX JIEHCTBUI.

PerynsiTuBHbIe yHUBEpCAJIbHbIC Y4eOHbIE 1eCTBUSA
Buinycknuk nayuumcs:

® CaMOCTOSITEIILHO OMPEENATh LEeNH, CTaBUTh U (POPMYIUPOBaTH COOCTBEHHBIE 3a7a4ll B
00pa3oBaTeNbHON AEATENbHOCTH U JKU3HEHHBIX CUTYaLUsX;

® OIEHUBATh pECypChbl, B TOM YHCJIE BpeMs W JpYrMe HeMaTepUaJIbHBIE PECYPCHI,
HE00XO0IMMBIE JIJIs1 TOCTHXKEHUS IIOCTABICHHOHN paHee 1IeNu;

® COIOCTaBJISITh HMEIOLIUECS BO3MOXKHOCTH M HEOOXOAMMBIE sl JOCTHXKEHUS LEeH



pecypchl;

® OpraHu3oBBIBaTh A(PPEKTUBHBIA TOUCK PECYpCOB, HEOOXOIUMBIX ISl JOCTHKECHUS
IMOCTaBJICHHOM 1ICIIH;

® ONpEeaeATh HECKOJIBKO IMyTeH JOCTHXKEHUSI ITOCTABIICHHOM 11EJIH;

e BBIOMpaTh ONTUMAJIBHBIA MYTh JOCTIKEHUS LeIu C yd4eToM d(hPeKTUBHOCTH
PacxoI0BaHUs PECYPCOB U OCHOBBIBASICh HA COOOPKECHHIX STUKH M MOPAJIH;

® 33aJl[aBaThb MapaMCTpbl MU KPUTCPHUH, 110 KOTOPBIM MOXKHO OIPCACINTb, 4YTO LCJIb
JIOCTUTHYTA;

® COIOCTABJIATH MOJYYCHHBIA PE3YNIbTAT NEATCILHOCTH C MOCTABJICHHON paHee IeIIbIo;

® OIICHUBATh IOCJICACTBHUS JOCTHKEHUS MOCTABICHHOW 1M B YYeOHOW ACSITEIBHOCTH,
COOCTBEHHOM JKM3HU M )KM3HU OKPYKAIOIIUX JTFOJICH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Boinycknuk nayuumces:

® KPUTHYCCKH OICHUBATHh U MHTEPIPETHPOBATH HHYOPMAITHIO C PA3HBIX MTO3UITHIA;

® pacrno3HaBaTh M PUKCUPOBATH IPOTUBOPEUYHS B MH(DOPMAIIMOHHBIX HCTOYHHKAX;

® HCIIOJIb30BaTh PAa3JIMYHBIC MOJICIBLHO-CXEMAaTHUYECKUE CPEICTBA IS TPEICTaBICHUS
BBISIBJICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

® OCYIIECTBIATh Pa3BEPHYTHIH HMH(POPMAIMOHHBI TOUCK U CTaBUTh HA €r0 OCHOBE
HOBbIC (yueOHbIC U TTO3HABATEIIBHBIC) 3aa4H;

® JCKaTh U HAaXOJUTh 000OIIEHHBIC CITIOCOOBI PEIICHUS 3a/1a4;

® TPUBOJIUTH KPUTHUYECKUE apPTyMEHTHI KaK B OTHOLIEHUH COOCTBEHHOI'O CYKIEHUS, TaK U
B OTHOIICHHUHU JCHCTBHUI U CYKACHUI IPYTroro;

® AHANM3HUPOBATH U MPEOOPA30BHIBATH MPOOIEMHO-TTPOTUBOPEUNBBIC CUTYAIIUH;

® BBLIXOAWTH 32 PAMKU Y4eOHOTO MpeIMeTa W OCYIIECTBIATH IIeJIEHANPABICHHBIN MOUCK
BO3MOKHOCTEH IIMPOKOTO MepeHOCca CPEJICTB U CITOCOO0B JCHCTBHS,

® BBICTpaWBaTh  HMHAWBUAYATbHYIO  OOpa3oBaTEIbHYI0  TPAGKTOPUIO,  yUUTHIBas
OTPAaHUYEHUS CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIE OTPAaHUUCHUS;

® MEHSTh U YJEPKUBATh pa3Hble MO3HUIIMM B TO3HABATENBHOW J1EATEIbHOCTH (OBITH
VUEHHKOM U yuyuTeneM; (opmynaupoBaTh 0Opa3oBaTeNbHBIM  3alMpoC H  BBINOJHATH
KOHCYJIbTAaTHUBHBIE (DYHKIIMM CaMOCTOSATENIHHO; CTaBUTh MpoOseMy U paboTaTh Haa ee
pelleHrneM; yIpaBisiTh COBMECTHOM MMO3HABATEIbHOMN JAEITETbHOCTHIO U TOTYHHITHCS).

KoMMyHuKaTHBHBIE yHMBepcaabHbIe yueOHbIe AeiicTBUSA
Boinycknuk nayuumces:

® OCYIIECTBIATh JETOBYI0 KOMMYHHUKALIMIO, KAK CO CBEPCTHUKAMHM, TaK U CO B3POCIBIMHU
(kak BHYTpH 00pa3oBaTeIbHON OpTraHU3aIlNK, TaK U 3a €€ Tpe/ieamMu);

® TIpU OCYIIECTBJICHUU TPYNIOBONW pabOThl OBITh KaK PYKOBOJHUTEIEM, TaK U UJICHOM
IIPOEKTHOM KOMaHJbl B pa3HbIX pOJISIX (FEHEpPATOpOM HJEH, KPUTUKOM, HCIIOJIHUTENIEM,
MIPE3CHTYIONIUM U T. 11.);

® Da3BEpPHYTO, JIOTMYHO M TOYHO M3J1araTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BAHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

® pacro3HaBaTh KOH(MIMKTOTEHHBIE CUTyallMd W MpPeNoTBpaliaTh KOHQIMKTBI 10 HUX
aKTUBHOH (asbl;

® KOOPJAMHHUPOBATH U BBHINOJHATH PabOTy B YCIOBHUSX BUPTYaJbHOTO B3aUMOJEHCTBUS
(MM coYeTaHusl peasibHOTO U BUPTYaIbHOTO);

® COIJIacOBBIBATh MO3MIMK UIEHOB KOMaHABI B Ipolecce padoThl Haj OOLIMM



HPOJLYKTOM/pEIICHHEM;

® [PEJCTaBIATh MyOIMYHO pPE3yabTaThl HHAWBHUAYAIbHON U TPYNIOBON JESTEIbHOCTH
KaK Tepe] 3HAKOMOH, Tak W Tepe]] He3HAKOMOW ayIuTOpHeH; MOoA0MpaTh MApTHEPOB IS
JIEIIOBOM KOMMYHUKALIUKA HCXOJsl U3 COOOpa’keHUH pe3yIbTaTUBHOCTU B3aMMOJCHCTBHS, a HE
JINYHBIX CUMIIaTHUH;

® BOCIIPUHUMATh KPUTHUYECKHE 3aMEUYaHHsI KaK Pecypc COOCTBEHHOTO pPa3BUTHS;

® TOYHO U €MKO (POpPMYJIUPOBATh KaK KPUTUYECKUE, TaK U OJOOpPUTENIbHbIC 3aMeYaHUs B
aJipec APYTUX JIIoJIel B paMKax J1eJI0BOH U 00pa30oBaTeNbHON KOMMYHUKAIIMU, H30eras Mpu 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CYXKIECHUM.

IIPEAMETHBIE PE3YJIBTATBI 00yueHHs (U3MKe IpeacTaBieHbl i 0a3zoBoro (2 4 B
HEJISNI0) BapHaHTa U3y4YCeHHS Kypca (GU3UKH.

Bovinycknuk na 6azoeom yposne nayuumcs:

® JIEMOHCTPHUPOBaTH HAa TpUMEpax poidb U MecTo (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTHM COBPEMEHHBIX TEXHHUKU M TEXHOJOTHM, B
IIPAKTUYECKOMN AEATEIbHOCTH JIFOIEH;

® TI0Ka3bIBaTh Ha MPHUMEPAX B3aMMOCBS3b MEXNY (QU3UKON W IPYTMMHU €CTECTBEHHBIMHU
HayKaMU;

® YCTaHABIUBATh B3aMMOCBA3b €CTECTBEHHO-HAYYHBIX SBJICHUM U IIPUMEHATb OCHOBHBIC
du3nueckrne MOAEIH Ul UX OMMCAHUS U O0BSICHEHUS;

® JICIOJIB30BaTh HMH(POpPMANUI0 (U3NYECKOTO COJCpKAHUS MPH PEIICHUH YYEeOHBIX,
IPAaKTUYECKUX, IPOEKTHBIX M HCCIIEAOBATENbCKUX 3a/ay, HUHTErpupys HHPOpMaLuoo U3
Pa3JINYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLICHUBAS,

® pasauyaTh U YMETh MCIIOJIb30BaTh B yU€OHO-MCCIIEI0BATENbCKOM 1€ATEIbHOCTH METO/IbI
HAY4YHOTO HCclieloBaHus (HaOmo/leHue, ONMMCAHUE, M3MEPEHHUE, SKCIEPHUMEHT, BbIIBUKEHUE
THIIOTE3bl, MOJICTIMPOBAHUE U T. 1.) U (OPMBI HAYYHOTO TO3HAHUS ((aKThl, 3aKOHBI, TEOPUH),
JEMOHCTPUPYS Ha IIPUMEPAX UX POJIb U MECTO B HAYYHOM IIO3HAHUH,

® [POBOAMTH TMpsSMble M KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEJIWYUH, BBIOUpAs
U3MEpUTENIbHbIE MPHUOOPHI ¢ YYETOM HEOOXOAMMON TOYHOCTH HM3MEpPEHUH, MIaHUPOBATh XOJ
U3MEPEHUM, TII0Jy4aTh 3HAYEHUE W3MEPSAEMON BEIMYUHBI U OLEHUBATH OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEpPEHUs 0 (HopMyIiaM;

® BBIOJHATH HCCIEAOBAHUS 3aBUCHUMOCTEH MeXAy (U3MUECKUMHU  BETUYMHAMM:
IIPOBOJUTHL HU3MEPEHUs U OIpENeNATh HAa OCHOBE HCCIEAOBAHUSA 3HAYCHUE I1apaMETPOB,
XapaKkTEepU3YIOIUX JaHHYI0 3aBUCHMOCTh MEXAY BEIMYMHAMM, W JI€JaTh BBIBOJ C YYETOM
[OTPELTHOCTH U3MEPEHMUIA;

® UCIOJB30BaTh /I ONWUCAaHUS XapakTepa MPOTEKaHWs (QU3NYECKUX MPOLECCOB
¢u3nyecKkue BeIUYUHBI U IEMOHCTPUPOBATH B3aUMOCBSA3b MEK/Y HUMU;

® JCIOJIb30BaTh Ul OIMCAaHMA XapakTepa MpOoTeKaHWs (U3MYECKHX IPOLIECCOB
(du3nUeckre 3aKOHbI ¢ YYETOM IPAHUI] UX IPUMEHUMOCTH;

e pemaTh KayeCTBEHHbIE 3a7aud (B TOM 4YHCIE M MEXIPEIMETHOTO XapakTepa),
UCIIONIB3YSl MOJENW, (PU3NYECKHEe BEIUYMHBI W 3aKOHBI, BBICTpauBaTh JIOTUYECKH BEPHYIO
LEMOYKYy 00bSICHEHHS (J0Ka3aTeNbCTBA) MPEIIOKEHHOTO B 3aj1aue nporecca (SBJIeHus);

e pelaTh pacyeTHHIE 33Ja4Uu C IBHO 33/1aHHON (PU3NYECKOM MOJENbIO: Ha OCHOBE aHaJIN3a
YCIIOBUSA 3a/1a4M BBIIEIATh (PU3MUECKYIO MOJEb, HAXOAUTh (PU3MUECKUE BETUYMHBI U 3aKOHBI,
HEOOXOUMBbIE U JOCTATOUYHbIE JUISI €€ PELIeHUs], IPOBOAUTH PACUEThl U MPOBEPATH MOTYUEHHbIN
pe3ynbTar;

® VYYUTHIBATH I'PAHULBI NMPUMEHEHHS] M3YYEHHBIX (PU3UYECKUX MOJeNed NpU peleHun
bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;

® TPUMEHSTH 3HAHHUS O MPUHIUMAX PabOTHI U OCHOBHBIX XapaKTEPUCTUKAX H3YUYEHHBIX



MaIlliH, NPUOOPOB M JIPYTrUX TEXHUYECKHX YCTPOMCTB Ul pELICHHs MPAKTHYECKUX, y4eOHO-
HCCJIEI0BATENBCKUX U MPOEKTHBIX 3a/1a4;

® JICIIOJIB30BaTh 3HAHUS O (PU3MUECKUX OOBEKTaxX M MpoleccaXx B MOBCETHEBHON KHU3HH
Uit obecriedeHust 0e30MacHOCTH IpU 00pallleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU yCTPOHUCTBaMU,
JUISL COXPAHEHHUsI 37I0POBbS M COOJIOJEHHS] HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpPY)KaIOLICH
cpene, Uil NPUHATHUS PEIIEHUN B I10- BCEJHEBHOM KU3HU.

Bbmycmmk Ha 6azoeom YpoeHeEe nojiyuum 603MONCHOCMb HAYUUMBCA:

® TIOHUMATh U OOBSCHATH IEIOCTHOCTh (PM3UUECKOW TEOPHH, PA3INYaTh TPAHULBI €€
IPUMEHUMOCTH U MECTO B PSIy APYTrUuX (PU3UYECKUX TEOPUH;

e BIAJETh IIpUEMaMHM  IIOCTPOEHHUS  TEOPETUYECKMX  JIOKA3aTeIbCTB, a  TaKkKe
IPOTHO3UPOBAHUSA OCOOEHHOCTEH MPOTEKaHUs (U3UYECKUX SIBICHUH M MPOLECCOB Ha OCHOBE
IIOJIyYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTEIIbCTB;

® XapaKTEepU30BaTb CHCTEMHYI) CBSI3b MEXKIY OCHOBOIOJIATAKOLIIMMHM  HAY4YHBIMHU
HOHATUSAMU: IIPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, I0JIE), IBUKEHHUE, CUJIa, SHEPIUs;

® BBIBUTaTh THUIOTE3bl HA OCHOBE 3HAHMSA OCHOBOIOJATAIOMIMX  (PU3UIECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

® CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOJIUTH PU3NUECKUE IKCIIEPUMEHTHI;

® XapaKTepu30BaTh  IJI0OAJbHBIE  MPOOJEMBI,  CTOSILKME IEpPEe]  YEIOBEUECTBOM:
HHEPTeTUYECKUE, CHIPHEBBIC, SKOIOTUYECKHIE U POJIb (PU3UKU B PEIICHUH STHX MPoOIeM;

® peuIaTh NPaKTUKO-OPUEHTUPOBAHHbBIC KAUECTBECHHbIE M pacueTHbIe (PU3NYECKUE 3a1auu C
BbIOOPOM (PU3MUECKOM MOJENH, HUCIOJIb3YS HECKOJbKO (DU3MYECKHX 3aKOHOB WIH (Gopmyl,
CBS3BIBAIOIIMX U3BECTHBIEC (PU3NUECKUE BEIUUNHBI,

® O0BSICHATh MPUHLUIBI pabOThl M XapaKTEPUCTUKU M3YYEHHBIX MAaIlMH, IPUOOPOB U
TEXHUUYECKUX YCTPOMICTB;

® OOBSCHATH YCIIOBHSI NMPHUMEHEHHsS (U3NYECKHX MOJEICH NpU pemieHuu (PU3HuecKux
3a/1a4, HaxOJUTh AaJEKBaTHYIO IPEJIOKEHHON 3ajaue (U3MYECKYI0 MOJIeNb, pa3pelaTh
npobeMy Kak Ha OCHOBE MMEIOLIMXCS 3HAaHUHU, TaK U TPU IIOMOLIM METOJI0OB OLIEHKH.

NEKTPOIMHAMUKA
HpeI[MeTHBIe pe3yiabTaTbl OCBOCHUA TCMEI ITO3BOJIAIOT:

—  J1aBaTh ONPEIEICHUS MOHIATHUI: dJIEKTPU3ALMS TEJ, dJIEKTPUUECKNA U30JIMPOBAHHAS
CUCTEMa Tel, DJJIEKTPUYECKOE II0JIC, JUHUU HAIPSHKEHHOCTH DJIEKTPOCTATUYECKOTO II0JIA,
OJTHOPOJHOE JIEKTPUUECKOE II0JIe, HKBUIIOTCHIMAJbHAs IIOBEPXHOCTb, CBOOOJHBIE W
CBS3aHHBIC 3apsabl, KOHJIEHCATOpP, MOJSApU3ALMA TUIIEKTPUKA, DJIEKTPOCTaTHYECKas
WHIYKIUSA, DJJIEKTPUYECKUMH TOK, CTOPOHHUE CHJIBI, JJIEKTPOJUTHYECKAas JHUCCOLMALNS,
MOHU3ALMs ra3a, MarHUTHOE B3aMMOJEUCTBHUE, JTMHUU MArHUTHOM WHAYKLHMH, OJHOPOIHOE
MarHuTHOE TI0JIe, JJIEKTPOMATHUTHAs WHAYKLIMS, HWHAYKIUOHHBIA TOK, CaMOWHIYKIUS,
K0JIeOaTeNbHbIM KOHTYp, BBIHYXJIEHHBIE AJIEKTPOMArHUTHBIE KOJEOaHUs, MEePEeMEHHBIH TOK,
AIIEKTPOMArHUTHOE T0JI€, 3JEKTPOMAarHuTHas BOJHA, MOIYJISIUS, JIMH3a, TJIaBHBIA (POKyC
JIMH3BI, ONTHYECKUH LEHTP JUH3BI, (OoKabHAas MIIOCKOCTh JIMH3bI, aKKOMOJAIHS, AUCIIEPCHs,
uHTep(epeHIHs, KOTePEHTHbIE HCTOUHUKU CBETA, TU(paKIus;

—  TOpUBOAMTH  OmpefeneHuss (U3NYECKUX  BEIMYMH:  DJICKTPUUYECKUH  3aps,
DJIEMEHTApHBIA  DJIEKTPUYECKUM  3apsll, HANpPSHKEHHOCTb  AJIEKTPOCTATHYECKOrO  ITOJI,
JUDJIEKTPUYECKasl MPOHULAEMOCTb CPEIbl, MOTEHIUA DJIEKTPOCTATUYECKOTO IOJIsL, Pa3HOCTb
MIOTEHIIUAJIOB, 3JEKTPOEMKOCTh YEIMHEHHOTO IPOBOJHHUKA, 3JEKTPOEMKOCTh KOHJIEHCATOPa,
CHJIa TOKa, CONPOTHBIICHHE NMPOBOIHMKA, YIEIbHOE COIMPOTHBIIEHHE MPOBOJHMKA, paboTa U
MOIIIHOCTb AJIeKTpuyeckoro toka, IJ[C ncrouHnka Toka, MOAyJIb MAarHUTHON MHIYKIIMH, CUJIA
Amnepa, cuna JlopeHma, MarHuTHas NPOHUIAEMOCTb CpPEAbl, MArHUTHBIA TIOTOK,



WHAYKTUBHOCTh KOHTYpa, NCHCTBYIONIUE 3HAUEHUS CUJIBI TOKA M HAMPsHKEHUS, KOAPDUITUSHT
TpaHcopMmaluy, JJIUHA U CKOPOCTh PACHpOCTPaHEHUs dSJIEKTPOMArHUTHOM  BOJIHBI,
WHTECHCUBHOCTh DJICKTPOMATHUTHOW BOJIHBI, a0CONIOTHBIH M OTHOCHUTENBHBIA TOKA3aTeNn
npenoMiieHusl, (JOKYCHOE pacCTOSHUE M ONTHUYECKas CHJIa JIMH3BI, JIMHEHHOE YBEIUYCHHE
TOHKOW JTMH3BI, YTOJI 3pEHUS, 3aIUChIBATh AMHUIIBI H3MepeHus puzndeckux BenuuuH B CU;

—  3amuchIBaTh (POPMYJBI OIpEAeTCHHUs] PHEPruM 3apsHDKEHHOTO KOHJEHCAaTopa H
00BbEMHON TJIOTHOCTH DJIEKTPUUYECKOrO IOJIsl, SHEPTMM MArHUTHOTO TOJsl TOKa; MOJIydaTb
bopmyny 11 pacuera: paboThl CHII OTHOPOAHOIO AJIEKTPOCTATUYECKOTO OIS,

—  paccMmarpuBaTh OCHOBHBIE CBOWCTBA JJEKTPUYECKHX 3apsAJIOB, CMBICI TEOPUH
OJIM3KO/IEHCTBUS U AAJIbHOIEHCTBHUS, OCHOBHBIE CBOMCTBA 3JEKTPUUECKOTO IOJIS, CBSI3b MEXY
paboTOM CUIT OJJTHOPOIHOTO JIEKTPOCTATUYECKOTO MOJIS U MOTEHIIUATBLHOM SHEPrueit TOueyHOTO
3apsAza, CBSI3b MEXKIY HAIPSIKEHHOCTBIO AJIEKTPUYECKOrO IOJS U Pa3HOCTHIO IOTEHIUAJIOB,
CBOWCTBA NIPOBOAHUKOB M  JIUDJIEKTPUKOB B  BJEKTPOCTATUYECKOM  IIOJIE, JICUCTBUS
3JIEKTPUYECKOTO TOKAa, IOCJIEIOBATEIbHOE, MapajuleIbHOE W CMEIIAHHOE COEJIMHEHUS
MPOBOJIHUKOB, =~ MarHUTHbIE CBOMCTBA  BEIIECTBA, OCHOBHBIE CBOWCTBAa  BHUXPEBOIO
3JIEKTPUYECKOTO IOJISl, CHEKTP JJIEKTPOMAarHUTHBIX BOJIH, NPUHIMUIBL PATUOCBSI3U U
TEJICBUACHUS, 3aKOH HE3aBUCMMOCTH CBETOBBIX IIYYKOB, XOJI CBE€TOBOIO Jydya 4epe3
IJIOCKONApAJUIeNIbHYIO0 TUIACTUHKY M TPEYTrOJbHYIO MPU3MY, I1a3 KaK ONTHUYECKYI0 CHCTEMY,
METO/Ibl UBMEPEHUS CKOPOCTH CBETA;

—  OOBSCHATH: 3aBUCUMOCTH 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IJIOIIAAH
MJIACTUH W PACCTOSHMUSI MEXJIYy HHUMH, BO3HHUKHOBEHHME DSHEPIHH JJIEKTPUUECKOTO TOJIs
3apsYKEHHOI0 KOHJIEHCATOpa, YCJIOBHS BO3HMKHOBEHHS M CYLIECTBOBAHUSA 3JIEKTPUUYECKOIO
TOKAa, 3aBUCHUMOCTb COIPOTUBJIICHHS IPOBOJHUKA OT TEMIEPATYPbI, AJIEKTPOHHYIO
MIPOBOJIUMOCTb METAJIJIOB, AJIEKTPOIPOBOAHOCTD 3JIEKTPOJIMTOB, 3JIEKTPOIH3, SJIEKTPUUECKUN
paspsa B raszax, BO3HMKHOBEHHE CaMOCTOSITEIbBHOTO W HECAMOCTOATEIIBHOTO pPa3psaoB,
WOHU3ALMIO JJIEKTPOHHBIM YIapoOM, JJIEKTPUYECKUH TOK B  BaKyyMe, BO3HUKHOBEHHUE
COOCTBEHHOW M MPUMECHOW MPOBOJUMOCTH IMOIYITPOBOIHUKOB, PaJAHAIIMOHHBIC MTOsICa 3€MIIH,
BO3HUKHOBEHHE YHEPTHH MAarHUTHOTO TMOJII TOKA, CBOOOIHBIX AJIEKTPOMArHUTHBIX KOJIeOaHUH,
CBs3b (PU3MYCCKUX BeIMYMH B ¢dopmyre TomcoHa, MpoOIecChl MPU TapMOHUYECKUX
Koe0aHusAX B KoJebaTeIbHOM KOHTYpE, MPEeBpAIlEHUsI YHEPTUU B KOJIeOATeTbHOM KOHTYpE,
BO3HUKHOBEHUE 3JIEKTPOMArHUTHOW BOJIHBI, CBSI3b (PM3MYECKUX BEIMYHMH B (HOpPMYJIE€ TOHKOMN
JIMH3BI, IPABUJIO 3HAKOB MPHU UCTOIB30BaHUH (HOPMYIBI TOHKOH JIMH3BI, Ae(PEKThI 3peHUs U UX
KOPpEeKIno, o0pazoBaHre WHTEPHEPEHIIMOHHOW KApTUHBI B TOHKUX IJICHKAX, TU(PAKIINIO
CBETa Ha JUIMHHOM Y3KOi 11ienu, oopasoBanue mnsatHa [lyaccoHna;

—  W3yYaTh JICMCTBHE MArHUTHOTO TOJI HA MPOBOJHUK C TOKOM, PaMKy C TOKOM U
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY, MArHUTHOE B3aUMOJICHCTBUE MPOBOJIHUKOB C TOKAMU;

—  (opmynupoBaTh: 3aKOH COXPAaHEHMs JJIEKTPUUECKOro 3apsiga, 3akoH KyloHa,
MPUHIIMAI CYTIEPIIO3UIINU dIIEKTPUUECKHX MOoJe, mepBoe npaBmwio Kupxroda, 3akon Oma s
ydacTtka 1enu, 3akoH Jlxoyms—IJlenna, 3akon Owma s mONHOW 1enu, 3akoH Owma aiis
ydacTtka nenu, coaepxauiero 3/C, mpuHIMI CyNepno3uUUMU MarHUTHBIX IOJEH, MpaBUiIOo
OypaBunKa, TpaBWJIO JIEBOM pyKH, 3akoH Awmmepa, 3akoH Dapasges (371€KTpOMarHUTHON
UHAYKINUK), TpaBwio JleHIa, 3akOoH MPSIMOJMHEHHOTO pacIpOCTPaHEHHs] CBETa, 3aKOH
OTpaXEHUs  CBETa, 3aKOH TMPEJOMJIEHUS CBeTa, NOpuHOMO ['rolreHca, ycioBUSA
UHTEP(PEPEHITMOHHBIX MAKCUMYMOB U MUHHUMYMOB, npuHIuN [ toiirenca—®peHens, ycaoBue
T (HpaKIIMOHHBIX MUHUMYMOB;

—  [POBOJUTH M3MEPEHUS CHJIBl TOKA, HANpsDKEHUs] W CONPOTUBIICHUS B
ANEKTPUYECKOH 1ETIH;

—  OIKCHIBATh YKCIEPUMEHTHI: TIO AJIEKTPU3ALUU TE U OOBICHATH X PE3YNIbTATHI; MO
HAOJIOZICHUIO CWJIOBBIX JIMHUW DJIEKTPUUECKOTO TIOJS, IO H3MEPEHHUIO JJIEKTPOEMKOCTH
KOHJIEHCATOpa; 0 HAOIIOACHHUIO TEIUIOBOTO JEHCTBUS JIEKTPHUUECKOTO TOKA; M0 HAOIIOACHHIO
KapTUH MarHUTHOTO TIOJIS; TI0 HAOJIFOACHHUIO DJIEKTPOMArHUTHBIX KOJIEOaHUI; 10 HAOIIOIEHUIO
U HCCIIEIOBAHUIO TPSAMOJIMHEHHOTO PpacClpOCTPAHEHHUsI, OTPAKEHUS U NPETOMIICHHS CBETa,



BOJIHOBBIX CBOMCTB CBeTa; (hyHIaMeHTanbHble omnbIThl Kynona, Opcrena, Ammepa, ®apanes,
I'epua, FOnra, ®penens, HetoToHa 1 Ap.;
NOJy4YaTh W OIUCHIBATh HM300paXEHUS MpPEIMETa, IOJIy4aeMOro C TOMOIIBIO
IUIOCKOTO 3€pKaJla, COOMPAIOLINX U PACCENBAIOLIMNX JINH3;
BBIJICNIATE OCHOBHBIE TIPU3HAKKM (PU3MUYECKUX MOJEJCH, HCIOIb3YEeMbIX B
JIEKTPOJMHAMUKE U OINTHKE: TOYEYHBIH 3aps], NPOOHBINA 3apsl], JUHUM HaNpsHKEHHOCTH
JIEKTPOCTATUYECKOrO TOJs,, OJHOPOJHOE 3JIEKTPOCTATUYECKOE I10JI€, AKBUIIOTEHIMAIbHBIE
HOBEPXHOCTH, 3JIEKTPOHHBIH Ia3, 0IHOPOJHOE MAarHUTHOE MOJIE, TUHUUA UHAYKIUH MarHUTHOTO
10JIs, MJCANbHBIA KOJIEOATENbHBIH KOHTYpP, TapMOHHMYECKas JJIEKTPOMAarHWTHas BOJIHA,
TOYCYHBIH MCTOYHUK CBETAa, CBETOBOM JydY, OJHOPOAHAas M M30TPOIHAs cpejaa, IUIOCKas
CBETOBasl BOJIHA, TOHKAsl JIMH3A;

—  IPUBOAMTH 3HAUEHUS: CKOPOCTH CBETA B BAKyyMe;
OIKCHIBATH TAPMOHMYECKUE AIIEKTPOMArHUTHBIE KOJIEOaHHS B IIETIAX, COJACPIKAIINX

pe3ucTop;
—  paccMmaTpuBaTh YCTPOWCTBO, NPUHLMII AEHCTBUS W INPUMEPHI HCIIOJIB30BAHUS:
3JIEKTPOCKONA, 3JIEKTPOMETPa, KOHAEHCATOPOB, T'aJIbBAHUYECKOIO 3JIEMEHTA, aKKyMYJISITOpa,
peocrata,  NOTEHLMOMETpPA,  BAaKyyMHOro  JAMOJA,  JJIEKTPOHHO-IY4e€BOH  TpyOKH,
AIEKTPOABHUTATENsl MOCTOSHHOTO TOKa, TpaHcpopmaropa; MPHUHIMII ACWCTBUS TeHepaTopa
IIEPEMEHHOT0 TOKA, IUIOCKOTO 3€pKaa;
—  TPUMEHATh MOJIyUYeHHBbIC 3HAHHS NpPU OOBICHEHUU SBICHHUM, HAONIIOJaeMBIX B

IpUPOJIE U OBITY, IPH PEIICHUH 3a7ad.
OCHOBBI CHIEIIUAJIBHOM TEOPUHU OTHOCUTEJBLHOCTU(CTO)
HpeIlMeTHbIe PE3YyJIbTAaThl OCBOCHHS TEMbI ITIO3BOJIAIOT!

—  J1aBaTh OIpeJIeNIeHUs IOHATH: coObITHE, COOCTBEHHOE BpeMsi, COOCTBEHHAs JUINHA;

— o0cyxpaarb TPYJHOCTH, BO3HHUKAIOLIME TMPU PaCHpPOCTPAHEHUU NPUHLIMIIA
OTHOCHUTEJIBHOCTH Ha MIEKTPOMAarHUTHBIE SIBJIEHUS; CBA3b MeX 1y sHeprueil u maccoit B CTO;

—  OIHKCHIBaTh NPUHIUIHAIBHYIO cXeMy onbiTa Maiikenbcona—Mopiu;

—  ¢dopmynupoats noctynarsl CTO;

—  paccMmaTpuBaTh OTHOCHUTEIBHOCTH: OJHOBPEMEHHOCTH COOBITHI, MPOMEKYTKOB
BPEMEHM U PACCTOSHUI;

—  3amuchiBaTh (OPMYJBl ONpEAENCHUS PENATUBUCTCKOIO HMITYJIbCA, IOJIHOM
sHeprun u 3Hepruu nokoss B CTO; ocHoBHOW 3akoH auHamuku B CTO; penstuBucTckoe
COOTHOILIEHUE MEXKy SHEPTUEH U UMITYJIbCOM.

KBAHTOBASI ®U3UKA
Hpe]lMeTHI)IG PE3YJIbTATBI OCBOCHUS TEMBI ITIO3BOJIAIOT!

— JaBaTh  ONpeAENeHHUs  MOHATHH:  TeIuloBoe  u3idydeHue,  ¢orodddekr,
KOPITYCKYJIAPHO-BOJTHOBOM  JlyaJlu3M, HW30TOIbI, sSiAepHas peakuus, JAepekT Macchl,
DHEPreTUUECKUN BBIXOJ AJIEPHBIX pEaKLui, LeTHas sAAepHas peakius, KpUTH4YecKas macca,
HMOHM3UPYIOIIEe U3JTyuYeHUe, SJIEMEHTapHas YaCcTUIA, aHHUTHIISLINS;

OTMCHIBATh KBAHTOBBIE SIBICHUS, UCIOJB3Ys (PU3MUECKHE BETMUYMHBI U KOHCTAHTHI:
SHeprusi KBaHTa, noctosiHHas [lnanka, paboTa BbIXOJa 3JIEKTPOHOB, HHEPTUS U UMITYJILC
¢doroHa, PHEpPrUs MOHM3ALMHU aTOMa, MEPHOA IOoJIypacraja, 3apsJoBOe M MacCOBOE YHCIA,
aTOMHasl €/IMHUIIA MACChl, SHEPTUS CBSI3U aTOMHOTO S/pa, yeIbHasi SHEPTUS CBSI3U aTOMHOIO
aapa, KodPPUIUEHT Pa3MHOKEHHUS HEUTPOHOB, IMOTJIOMICHHAS 7033 H3IY4YEeHHs, MOIIHOCTh
MOTJIOUIEHHOM  J03bl, OSKBUBAJEHTHAs [103a; MpPU OMNHCAHMM MPABWIBHO TPAaKTOBATh
(bu3nUecKuil CMBICT UCTIONIBb3YEMbIX BEIMYMH, UX 0003HAUEHUS U eqUHULBI u3mepenus B CU,



HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

—  OOBSCHATH KOPIYCKYJISIPHO-BOJHOBOM Jyallu3M CBETa, SIBJICHHE IaBJICHUS CBETA,
runotre3y ne bpoins, Bo3HUKHOBeHUE cepun banbmepa;

— [OHMMAaTh CMBbICA KBaHTOBOM rumore3bl [lmanka, mnocrosHHou Ilnanka;
du3nYecCKUX 3aKOHOB: BHeIHEro (orodrddexra, paarMoOaKTUBHOTO pacmaaa, COXpaHEHUs
SHEPI'HH, JEKTPUUYECKOIO 3aps/ia, MaCCOBOIO U 3aps10BOI0 YUCEN; palMOaKTUBHOIO paclaa;
ypaBHeHHs OiHmTelHa 118 Qortodddekra; mocTynaroB bopa; mpaBui KBaHTOBaHUS,
cMeleHus s aiabga-pacnaaa u 6era-pacnaja; OTJINYaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA
OT €ro MaTeMaTH4YecKOW 3amucH; OOBSICHATh MX COJEpKaHHE Ha YPOBHE B3aUMOCBS3H
bu3nYECKUX BEINYHH;

—  U3y4yaThb DOKCIIEPUMEHTAJIbHO BO3HMKHOBEHHME HENPEPBIBHOIO M JMHEWYATOrO
CHEKTPOB, sIBIIeHWE BHemHero (orosaddexra, NPOBOAUTH HIMEPEHUS ECTECTBEHHOTO
panuanoHHOro (OHa, UCCIEIOBAHUS TPEKOB 3apsHKEHHBIX 4YacTHIl 1o (oTorpadusm u ap.;

— onuceiBath (yHnameHTtanbHble onbiTel CroneroBa, JleGexeBa, Pesepdopna,
bekkepens u ap.;

—  BBIICJSATH OCHOBHBIC NMPU3HAKU (PU3NUECKUX MOJENEH, NCIOIb3yEMbIX B KBAHTOBOM
¢u3uke: abCONIOTHO YEpHOE TEJIO0, MOJENb aToMa TOMCOHA, IUIaHETapHas MOJENb aToMa,
MPOTOHHO- HEUTPOHHAsI MOJIENIb AaTOMHOTO SAPA;

—  0o0cyxmaTh MNPUYUHBI «yJIbTPadUOIETOBOI» KaTacTpo(dbl, KpacHYIO T'paHUILY
dororddekra, momenr aroma Bojopona mo bopy, cocTaB paaMOaKTUBHOTO H3Iy4YECHHS,
¢usnveckyro npupony anbda-, 6eTa- 1 raMMa-Iydeil, CBOWCTBA SACPHBIX CHJI, IKOJOTHUECKUE
npo0sieMbl, BO3HUKAIOIIME IPU HCIOJIB30BAHUM AaTOMHBIX 3jekTpocTanuuii (ADC), mytu
pelieHnus A3TUX NpoOsieM, MEPCHEKTUBbI HCIOJb30BAHUS ATOMHOM, MEphbl 3alUThl OT
pPaZMOaKTUBHBIX M3JIYYCHUN, TPUMEHEHHE pAAMOAKTUBHBIX H30TOMNOB, KJIacCU(UKAIINIO
AIIEMEHTAPHBIX YaCTHII, (yHaMEHTAIbHBIC B3aUMOJICHCTBHUS;

—  paccMmaTpuBaTh YCTPOWCTBO, IPUHLMUII IEUCTBUS U MPUMEPHI UCII0JIb30BaHUS: ra30-
paspsanHOro cyerdymka ledirepa, kamepbl BuiubcoHa, ITy3BIDBKOBOM KaMephl, sJIEPHOTO
peakTopa, 103UMEeTpa;

—  NPUBOAMTH 3HAUEHUs: MOCTOssHHOM [lmaHka, Macc 3JeKTpoHa, IPOTOHA U HENTpPOHa,
ATOMHOM €IMHULIBI MACCHI;

—  TPUMEHATh MOJIyYEHHBbIE 3HAHMS NpU OOBSICHEHUU SBICHUM, HAONIOaeMBIX B
HpUpPOJIEe U OBITY, IPU PELICHUU 3ajiay.

SJNEMEHTHI ACTPO®U3UKH
HpeI[MeTHBIe pPE3yabTaTbl OCBOCHUS TEMbI ITO3BOJIAIOT:

—  TIO3HAKOMHUTKCS ¢ 00BEKTaMH M METOJIaMU UCCIIEA0BaHUS acTPOPHU3UKH;

—  JaBaTh ONpPEACIEHUs IOHATHM: AaCTPOHOMMYECKAs  €IMHMULA, COJHEYHas
AKTUBHOCTb, TOJJMYHBIN NTApAJNIAKC, CBETOBOM T'OJl, TAPCEK, rAJIAKTUKA;

—  paccmaTpuBaTh (HU3MUECKYIO MPUPOY TUIAHET 3€MHOUM TPYIIBI, TUIAHET-TUTAaHTOB
n MaJibIX Tejl COJIHEYHON CUCTEMBI;

—  TPUBOJAUTH NIPUMEPBI ACTEPOMIOB, KAPJIUKOBBIX IUIAHET, KOMET, METEOPHBIX
IIOTOKOB;

—  00cyxpaath runore3y npoucxoxjaeHuss CoMHeYHON CUCTEMBI;

—  OIIGHWBATh PACCTOSHMUS JO KOCMHUYECKUX OOBEKTOB, WCIOIB3YSl TOHSTHS:
aCTpOHOMHUYECKAs €IMHUIA, CBETOBOM I'OJl, ApPCEK;

—  paccMaTpuBaTh CTPOEHUE COJHEYHOW aTMoc(epbl, MPUMEPHl MPOSBICHUS
COJIHEYHOM AaKTUBHOCTM M €€ BIMAHUSA Ha IPOTEKAHUE IPOLECCOB Ha HAIEW IUJIAHETE,
cTpoeHue Hamel [‘ajakTuku, HBOMIONMI0 BceeneHHOW, HCHONIb3ys JJIEMEHTBl TEOPUU
Bosbioro B3pbIBa;

—  ONHUCHIBATh T€OUEHTPUYECKYI0 W TEIHOLEHTPUUYECKYIO CHUCTEMBbI MHpA, MPOTOH-



NPOTOHHBIN UK, mNpoucxosiumii B Heapax CoiHIA, 3BOJIOLUIO 3BE3[, HUCIONb3Ys
nuarpammy ['eprmmpynra—~Paccena, KpynmHOMacmTaOHy0 CTpYKTYypy Beenennoii;

—  3aluChIBaTh W aAHAIU3UPOBATh: O00OOIIEHHBIH TpeTuil 3akoH Kemiepa, 3akoH
Credana — bonbimana, 3akoH Xab0:a;

—  CpaBHUBaTh 3BE3/lbl, HCIIOJIB3Ys CICAYIOIIME TapamMeTphl: Mmacca, pa3Mep,
TeMIlepaTypa MOBEPXHOCTH;

—  yKa3plBaTb OCOOEHHOCTH: HEWUTPOHHBIX 3BE3], IMYJIbCAPOB, UCPHBIX MIBID,
MePEMEHHBIX, HOBBIX M CBEPXHOBBIX 3BE€3]I, IK30- IUIAHET, PACCESTHHBIX W IIAPOBBIX 3BE3IHBIX
CKOILICHMI;

—  TPUBOJUTH 3HAYEHUS: COTHEUHON MOCTOSTHHOM, TOCTOSTHHON Xa00u1a;

—  TNPUMEHATH TMOJYYCHHBIC 3HAHUS NMPU OOBSICHEHUU ACTPOHOMHUYECKUX SIBJICHUMH,
pEIICHUY 3a/1a4.

ObecrieuynTh  JOCTHMKEHHE  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOEHHUS  OCHOBHOM
o0pa3oBaTeNbHON  NIporpamMmbl, CO34aTb OCHOBY Ul  CAMOCTOSTEIBHOTO  YCBOCHMS
00y4JaroIMMUCS HOBBIX 3HAHUW, YMEHUH, BUJIOB U CIIOCOOOB JESATEILHOCTH JOKEH CUCTEMHO-
NeATeTbHOCTHBIM MOAX0J. B cooTBeTCTBMM C H3THM TOAXOJAOM HMMEHHO AaKTUBHOCTH
00y4aromuxcs sIBISIETCS OCHOBOW JOCTHKEHHSI pa3BUBAIOIIMX IeJiel 00pa30BaHUs — 3HAHUS HE
MepPeIAt0TCsl B TOTOBOM BHJIC, a JIOOBIBAIOTCS UMM B TIPOIIECCE TTO3HABATEIILHON JESTEILHOCTH.

OpHUM W3 TMyTel MOBBIIMICHUS MOTHBAIMUA U 3()(eKTHBHOCTH y4eOHOW AEATENBHOCTH B
CpedHeH ILKoJIe SBISIETCS BKIIOUEHHE OOYy4aroIlUXcs B YYEOHO-UCCIe008aAMENbCKYI0 U
NPOEKMHYI0 0essmeNbHOCMb, KOTOPas UMEET CIIEAYIONe 0COOCHHOCTH:

1)  1eNnM W 3a7a4d THX BUIOB JCSATEILHOCTH ONPECIIAIOTCS KaK JIMYHOCTHBIMH, TaK U
COIMATILHBIMA MOTHBAaMHU OOYYArOIIMXCS. DTO 03HAYAET, YTO TaKas JACATCIBHOCTH JOJDKHA OBITh
HalpaBlicHa HE TOJbKO Ha TMOBBIIIEHHE WX KOMIIETCHTHOCTH B IPEIMETHOH 00JIacTH
OTIpE/ICIICHHBIX YUCOHBIX JAWCIUIUINH, HE TOJIBKO Ha pa3BHTHE WX CIOCOOHOCTEH, HO W Ha
CO3JIaHUE MPOAYKTA, UMEIOIIETO 3HAYUMOCTD IS IPYTHX;

2)  y4eOHO-UCCIIeIOBATEIhCKAS U IPOSKTHAS JACSITEILHOCTD JIOJDKHA OBITh OpraHu30BaHa
TakuM 00pazoM, 4TOObI 00yYarolIrecss CMOTTIM PeaTu30BaTh CBOM MOTPEOHOCTH B OOIIEHUU CO
3HAYMMBIMH, PePEPEHTHBIMU TPYIIITIAMHA OJTHOKJIACCHUKOB, yuuTelaed u T. 1. CTposi pa3IuIHOTrO
poJla OTHOIIEHHUST B XOJ€ IIEJCHANPaBICHHON, MMOUCKOBOW, TBOPYECKOH M MPOIYyKTHBHOU
JESTSIIbHOCTH, TOJPOCTKH OBJIAJICBAIOT HOPMaMH B3aMMOOTHOIICHHWHA C Pa3HBIMHU JIFOJIBMH,
YMEHHMSIMH TEPEXOIUTh OT OJHOTO BHAA OOLIEHUS K JPYroMy, MNPHOOPETAIOT HAaBBIKU
WHIMBUIYAILHON CaMOCTOSTEITLHOW PaboThl U COTPYAHHYECTBA B KOJIJICKTUBE;

3) opranuzanus y4eOHO-UCCIIEOBATENLCKUX U TPOEKTHBIX paboT oOydaromuxcs
oOecrieunBaeT COYETAHUE PA3IUYHBIX BHUJIOB TO3HABATEILHON NEATENBHOCTH. B 3THX BUmax
NESTENIbHOCTH  MOTYT  OBITh  BOCTpEOOBaHBI ~ MPAKTHYECKH  JIIOOBIE  CIIOCOOHOCTH
CTApIICKIACCHUKOB,  pEaJM30BaHbl  JIMYHBIE  MPHUCTPACTHS K TOMY HJIH HWHOMY BUIY
JEATETbHOCTH.

B pesynbrare ydeOHO-MCCIENOBATENBCKOW W MPOEKTHOHN NEATENbHOCTH OO0ydarouuecs
M0JTy4aT NpeCTaBICHUE:

e 0 ¢uiocopckux W METOMOJIOTHYECKHX OCHOBAHUSX HAYYHOH JESTENbHOCTH |
MEeToJIaX, MPUMEHIEMBIX B UCCIIEI0BATEIbCKOM U MPOSKTHOM JIESITETbHOCTH;

® O TaKWX TOHATUSAX, KaK KOHLENIMUS, Hay4dHas TUIOTE3a, METOJ, JKCIICPUMEHT,
MOJIeJTb, METOJ cOOpa M METOJI aHaJIHM3a JaHHBIX;

® 0 TOM, YeM OTJIMYAIOTCS MCCIICIOBAHUS B TyMaHUTAPHBIX O0JIACTSIX OT MCCIICIOBAHUI
B €CTCCTBEHHBIX HAyKaXx;

e 00 ucCTOpUHU HAYKH;



e 0 HOBeWmUX pa3paboTKax B 00JIACTH HAYKHU U TEXHOJIOTHIA;
e 00 9KOJOTUYECKHX MPOOIeMaxX U CII0co0ax WX PelieHus;
® 0 MPUMEHEHUH (PU3MUYECKHX 3aKOHOB B OBITY U TEXHUKE.

Bbll’lyCKHuK cModcem:.

o pemiath 3aja4yd, HAXOJIIIMECS HA CTHIKE HECKOJBKHX YYEOHBIX JUCIHILIHH
(MeXTpeIMeTHBIE 3a1a4H);

o UCIIONIb30BAaTh  AlITOPUTM  WCCIICJOBAHHS TPH PEIICHUH CBOUX Yy4EOHO-
MIO03HABATENBHBIX 33/1a4;

o UCIIOJIb30BAaTh OCHOBHBIC TPHHIIUITBI MPOCKTHOW JAEATEIbHOCTH TPU PEUIICHUHU
yueOHO-TT03HABATEBHBIX 33/1a4 U 33124, BOSHUKAIOIINX B KYJIbTYPHOU U COIIMATLHON KU3HU;

o OPUMEHSTh  JJEMEHThl MaTeMaTHYeCKOTrO0 MOJCIMPOBAHUS TPU  PEUICHUU

UCCIIeIOBATEIbCKUX 3aJay; JJIEMCHTBl MAaTEeMAaTHUSCKOrO aHajiu3a Uil HMHTEPIpeTaIiu
Pe3yJIbTaTOB, MOJIYYCHHBIX B X0/ Y4eOHO-HCCIEA0BATEIHCKON PaOOTHI.

C touku 3peHust GopMUpOBaHHS YHUBEPCATBHBIX YUCOHBIX JEHCTBHIA, B XO/I€ OCBOCHUS
IOPUHIUIIOB  y4eOHO-MCCIEOBATENIBCKOM M HPOEKTHOM  JEATENbHOCTEH  GbIMYCKHUK
HAYUUMCA:

. (bopMyIHpOBaTh HAy4YHYIO THIIOTE3y, CTaBUTh LIEJIb B PAMKaX HCCIICAOBAHUS U
NPOCKTUPOBAHUS, MCXOMSl M3 KYJIbTYPHOH HOPMBI U COOOpa3ysiCh C TPEICTABICHUSMH 00
o0OmieM OJiare;

. BOCCTaHABIIMBaTh KOHTEKCTHI W IYTH PA3BUTHUS TOTO WJIM WHOTO BUA HAYYHOU
JESITEIILHOCTH, OIPEIENsisi MECTO CBOETO HMCCIICIOBAHUS WM MPOEKTa B OOIIEM KYyJIbTypHOM
IIPOCTPAHCTBE;

L] OTCJIC)KUBATh U HpI/IHI/IMaTI) BO BHUMAHHUC TpeHI[BI U TCHACHIUU paSBI/ITI/IH
pa3J'II/I‘~IHBIX BUOOB JACATCIIBHOCTH, B TOM YHCIJIC Hay‘-IHI)IX, yLII/ITI)IBaTb nux HpI/I IIOCTAHOBKC
COOCTBEHHBIX IIETIEH;

L OLCHUBATb PECypChl, B TOM HYHCIC HW HCMATCPUAJIbHBIC, TaKHUC, KaK BpPCEM,
H€06XOI[I/IMI)IG JJI1 JOCTUKECHU A ITOCTaBJICHHOMN eI,
° HaxXOJUTh Pa3JIMYHbBIC MCTOYHHUKU MATCPHUAJIBHBIX WU HEMATCPHUAJIbHBIX PECYPCOB,

IIPEIOCTABISIOIINX CPEACTBA I NMPOBEACHUSA MCCIEAOBAHUN M pealu3ali IPOEKTOB B
Pa3IUYHBIX 00JACTSIX JESITEIbHOCTH YeJIOBEKa;

o BCTYINAaTh B KOMMYHHUKALUIO C JEPKATEISIMU PA3IMYHBIX TUIIOB PECYpPCOB, TOYHO U
O00BEKTHBHO IMPE3EHTYS CBOW MPOEKT MM BO3MOXHBIE PE3YJbTaThl UCCIEJOBAHUS, C LENbIO
oOecrneyeHns MPOyKTUBHOTO B3aUMOBBIIOJJTHOTO COTPY/IHUYECTBA,

o CaMOCTOSITENIbHO MJIM COBMECTHO C JPYIMMM OJHOKJIACCHUKAMH pa3pabaThiBaTh
CHCTEMY IapaMeTpPOB U KPUTEPUEB OLICHKU 3(PPEKTUBHOCTU M MPOAYKTUBHOCTH peau3aliu
MPOEKTa WM UCCIIEIOBAaHUS Ha KaXKJIOM dTalle pealn3aliu 1 1o 3aBepIlieHnun padoThl;

o aJICKBaTHO OLIEHUBATh PUCKH peaM3alK POEKTa U MPOBEACHUS UCCIIEI0BAaHUS U
npeaycMaTpuBaTh MyTH MUHUMHU3ALUHN 3TUX PUCKOB;

o aJIeKBaTHO OLIEHUBATh TOCJEACTBUS peali3allud CBOEro MpoekTa (M3MEeHEeHus,
KOTOpBIE OH MOBJIEYET B )KU3HU JAPYTHX JIIOJIEH, COOOIIECTB);

o aJIeKBaTHO OLIEHMBATh JajbHElIlIee pa3BUTHE CBOETO MPOEKTa WM HUCCIIeI0BaHUS,
BUJIETh BO3MOYKHBIE BApHUAHTHI IPUMEHEHUS Pe3y/IbTaTOB.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne HaumeHoBaHue pa3ieioB U TeM KoauvecTBo yacoB
n/m NPOrpaMmbl BCero | KOHTPOJbHbIE | Ja0opaToOpHbIE
padoThI padoThI
Paznen 1. DuekrpoaunamMuka (MpoaoJKeHne)
1.1 | IlocTostHHBIN RJIEKTPUYECKHI TOK 9 1 1
1.2 | DnexTpudeckuii TOK B cpeaax 5 2
1.3 | MaruuTHO€ 110JIe 6
1.4 DNeKTpOMarHuTHast MHAYKIIHS 4 1
HUmozo no pasoeny 24 2 3
Paznen 2. Kosie6anusi M BOJIHBI
2.1 | Mexanuueckue KoueGaHus U BOJIHBI 7 3
2.2 | DNeKTpOMarHuTHbIE  KoieOaHus U 8 1
BOJIHBI
2.3 | 3aKOHBI T€OMETPUYECKON OMTHUKHI 5
2.4 | BoiHOBas onTHKa 4 1 1
2.5 | DnemMeHTHl TEOPHH OTHOCUTEIHHOCTH 2
Hmoeo no pazoeny 26 2 4
Paznen 3. KBanroBasi pusuka. Acrpopuzuka
3.1 | KBanroBas ¢usuka. CtpoeHue atoma S)
3.2 | ®usmka aTOMHOTO siapa. 9 1 1
DeMeHTapHbIe YaCTUIIbI
3.3 | DneMeHTHI acTpOPU3UKN 4
Hmoezo no pasoeny 18 1 1
OBIIEE KOJIMYECTBO YACOB TIO 68 5 8

ITPOTPAMME




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

11 kaace

2 yaca B HeJIEI0, Bcero — 68 yacos

Ne TemaTnueckuit Tema ypoka Cpoknu
ypPOKa 0J10K NMpOBeIeHUus
1o Iiany | gaxr.
Pazoen 1. Dnexrponunamuka (tipoaoinkenue) (24 uaca)
11 ITocTossHHBIN VYcnoBus cylecTBoBaHuUs
AIEKTPUUYECKUHN TOK | AJIIEKTPUYECKOTO TOKA. DINEKTPUUYECKUI
(9 gacosn) TOK B IMPOBOJIHUKAX
2.2 3akon Oma a1 y4acTKa IeMu.
3aBUCUMOCTb COIIPOTUBIICHUS OT
TEMIEPATYPhI
3.3 CoenuHeHnEe POBOHUKOB
4.4 PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO
Toka. 3akoH Jlxoyns—IJleHua
5.5 W3mepenue cuiibl TOKa, HAIPSHKEHUS U
COTNPOTHUBIICHUS B DJIEKTPHUUECKOH 1eTH
6.6 OnekTpoaBMKyIas cuia. MictTouHuku
TOKA
1.7 3akon OMa ISt HOJTHOH IenH
8.8 Jlabopamopnas paboma Ne 1
«3mepenune DJIC 1 BHyTpEHHETO
COITPOTHBIICHUS] HCTOYHHUKA TOKa»
9.9 Konmponsnas paboma Ne 1 o Teme
«I1oCTOSAHHBIN JJICEKTPUYECKUI TOK»
10.10 | DnexTpuueckuit DKcnepuMeHTalIbHble 000CHOBAaHUS
ToK B cpenax (5 AJIEKTPOHHON TPOBOJMMOCTH METAJLUIOB
11.11 | gacos) DNEKTPUUYECKUH TOK B pacTBOpPax U
pacruiaBax >JIEKTPOJUTOB. 3aKOH
aNIeKTpoiu3a . Jlabopamopnas paboma
Ne 2 «M3roToBneHue raibBaHUYECKOTO
9JIEMEHTA U MCIIBITAHUE €r0 B IEHCTBUM»
12.12 DneKTpUUECKUi TOK B razax
13.13 DNEeKTPUUYECKHUI TOK B BAKyyMe
14.14 DNEeKTpUYECKUN TOK B
MONYNIPOBOJIHUKAX. Jlabopamopnas
paboma Ne 3 «MccnenoBanue
3aBHCUMOCTH CONPOTUBIICHHUS
MIOJTYITPOBOJTHUKA OT TEMITEPATYPHI»
15.15 | MaruutHoe nosie (6 | MarHuTHbIE B3aUMO/IEHCTBUS.
4acoB) MarHuTHOE 110Jie TOKOB
16.16 WHaykuyst MarHUTHOTO MOJIS
17.17 JIvHUM MarHUTHOW WHIYKIUU




18.18

JleicTBue MarHUTHOTO IOJIS Ha
IIPOBOJHMK C TOKOM. 3aKOH Amriepa

19.19 JIBroKeHue 3apsoKCHHBIX YaCTHIL B
MarauTHoM nosie. Cuna Jlopenna
20.20 Mar»uTHbIE CBOIICTBA BEIECTBA
21.21 | DnextpomarautHas | OnbiTel Dapanes. MarHUTHBIA TOTOK
22.22 uHyKims (4 vaca) 3aK0H JIEKTPOMArHUTHON MHITYKIIHH.
Buxpesoe anekTpudeckoe 1nosue
23.23 Camounaykuus. MUHAYKTUBHOCTD.
DHeprusi MArHUTHOTO TOJISl TOKA
24.24 Konmponvnaa pavoma Ne 2 o remam
«MarHuTHoe moJjie»,
«JIEKTPOMATHUTHAS] HHAYKI[HSD)
Pazoen 2. Konebanus u eonnvt (26 uacos)
25.1 | MexaHu4eckue Y cIioBHSI BOSBHUKHOBCHHSI MEXaHUYECKUX
KosieOaHus ¥ BOJHBI | KoyieOaHui. [[Be Moenu KonebaTebHbIX
(7 gacoB) CHCTEM
26.2 KunemaTtuka xosie0aTeabHOTO ABUKCHUSI.
I"apmonunyeckue konebaHus
27.3 JlnHaMuKa K0JIeOATeILHOTO IBHYKEHUSI.
Jlabopamopnas paboma Ne 4
«HccnenoBanue KojiebaHUM IPYKUHHOTO
MasiTHHKA
28.4 [IpeBparienue sHepruu npu
TrapMOHUYECKUX KOJICOaHHSIX.
3aryxaromue KoieOaHusl.
Jlabopamopnas paboma Ne 5
«HccnenoBanue konebaHUl HUTSIHOTO
MasITHUKA.
29.5 Brinyxaennsle koneOanus. Pezonanc
30.6 MexaHu4ecKre BOJIHBI
31.7 Bonnsl B cpene. 3Byk. Jlabopamopnas
paboma Ne 6 «OnpeneneHne CKOPOCTH
3BYKa B BO3JIyXe»
32.8 | DnexkrpomarauTHble | CBOOOIHBIC DJIEKTPOMArHUTHEIE
Kosie0aHus ¥ BoNHBI | Konebanus. KonebarenbHbI KOHTYD
33.9 | (8 wacos) [Tporiecchl mpu TapMOHUYECKUX
KoJe0aHusAX B KoJeOaTeIbHOM KOHTYpe
34.10 BoinykeHHbIE 3JIEKTPOMAarHUTHBIE
kosnebanus. IlepeMeHHbIH TOK
35.11 Pe3ucTop B 11e1M nepeMeHHOro TOKa.
Jle#icTByrONTME 3HAYCHUS CHITBI TOKA H
HaMPsDKEHUs
36.12 Tpauchopmarop
37.13 DJIEKTPOMArHUTHBIE BOJIHBI
38.14 [IpuHIKTIB paIMOCBS3U U TEIICBUICHHS
39.15 Konmponsnas paboma Ne 3 o reMmam




«MexaHu4ecKHe KoJIe0aHus u
BOJIHBD?, «JJIEKTPOMATHUTHbIE
KO0JIe0aHUSA U BOJIHED».

40.16 | 3axoHBI 3aKOH MPSAMOJIMHENHOTO
reOMEeTPUUECKON pacnpocTpaHeHus CBeTa. 3aKOH
ONTHUKHU (5 4acoB) OTpaKEHUS CBETA
41.17 3aK0H IPETIOMJICHHS CBETa
42.18 Jlunzpl. ®opmyiia TOHKOH JIMH3bI
43.19 [TocTpoenue n3o0pakeHU B TOHKUX
JMH3aX
44.20 I'na3 kak onruyeckas cucrema
45.21 | BonHOBas onTHKa N3mepenue ckopocTu ceera. Jucnepcus
(4 gaca) cBeTa
46.22 [punun [roitrenca . Uarepdepenuns
BOJIH
47.23 WuTepdepennus cera. Audpakius
cBeta. Jlabopamopuas paboma Ne 8
«HUccnenoBanue SBiIeHUuN
nHTepdepeHn 1 TudpaKuu CBETa.
48.24 Konumponvnaa paboma Ne 4 no remam
«3aKOHBI TeOMEeTPUYECKON ONITHKHN,
«BoJiHOBas1 ONTHKAY.
49.25 | DneMeHTHI TEOPUH | 3aKOHBI IIEKTPOJUHAMUKHU U IPUHITUI
OTHOCHUTEIIEHOCTH otHocuTenbHOCTH. [locTynaTe
(2 gaca) CHeIHabHON T€OPUHU OTHOCUTEIBHOCTH.
50.26 Macca, UMITyJIbC U DPHEPTHSI B
CIEMAITBHON TEOPHH OTHOCUTEIIEHOCTH
51.1 | KanroBas ¢usuka. | PaBHOBECHOE TEIJIOBOE U3JIyUYEHUE
52.2 | Ctpoenue aroma 3akoHb! poTo3ddexra
53.3 (5 uacos) HaBnenue  cera.  KopmyckymnspHo-
BOJIHOBOM JTyaJIN3M
54.4 Bceepoccniickasi npoBepo4yHasi padora
55.5 [Inanerapnas moznens aroma. Iloctynatel
bopa. Mogens aroma Bogopoza no bopy
56.6 | ®usuka aTOMHOTO | MeTOaBl  pEerucTpamuu  3apsHKEHHBIX
anpa. YaCTHI]
57.7 | DneMeHTapHbIe EcrecTBeHHas paliOAKTUBHOCTh
YaCTHUIIBI
58.8 PagmoakTuBHBIE TIpeBpamieHUs. 3aKOH
pasnoaKTUBHOTO pacnaja. M3otons
59.9 HckyccTBeHHOE TTPEBpaIieHne aTOMHBIX
saep. [IpOTOHHO-HEUTPOHHASI MOJIEIIb
aTOMHOTO si/Ipa
60.10 SnepHble cuibl. DHEPrUs CBSI3U ATOMHBIX
saep
61.11 ennble ssnepHble peakuuy. SAnepHbiin
peaxkTop
62.12 buonoruueckoe nelictsue




PalMOAKTHBHBIX M3ITyUYCHUI.
Jlabopamopnas paboma Ne 10
«M3MepeHne eCTeCTBEHHOTO
05.05panuanonHoro GpoHa.

63.13 DneMeHTapHbIC YaCTHULIBL.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS
64.14 Koumponvnaa paboma Ne 5 no teme
«KBaHTOBast GpU3NKA»
65.15 | DaemeHTEI ConHeyHast cucreMa
actpodusuku (4
66.16 pod ( Coaue. 3Be3nl
yaca)
67.17 Harmra I"'anaktuka
68.18 [IpocTpaHcTBEHHO-BPEMEHHBIE

macirradpl  HaOJrogaeMoli  BceleHHOH.
[IpencraBnenus 00 HBOJIIOIINU
Bcenennoi




