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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUM K pe3ylibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOU
nporpammel, npeacraBicHHEbx B @I'OC COO, a takke ¢ yuéroMm denepalbHON paboueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTO mpenmera «Du3mka» B
oOpa3oBaTeNbHBIX ~ OpraHu3ammax Poccuiickord  @Denepanuy, peaqu3yOIMIUX OCHOBHEIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
mnpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4YeOHOrO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJep’KaHUM, oO0lel crpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriyOoa€HHOrO YpOBHS IO3BOJIIET pealu30BaTh 3ajadu
npodeccnoHaIbHON OpUEHTAlUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHS] CBOUX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOUMBI IS TPOAOJDKEHUsT oOpa3oBaHMs B OpraHu3alusax MNpo(decCHOHaIbLHOIO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mno ¢usuke ompenensioTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHbIe (Ha yrinyOnéHHoM ypoBHE). HaydHO-MeTO1010THYeCKOM OCHOBOM ISl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METANpPEIMETHBIM U INPEIMETHBIM pe3yibTaTaM oOydaroIuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaEHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (DU3MKM Ha YriayOJl€HHOM YpOBHE, B TOM
qucyie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUs;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXET ObIThb HCIOJIb30BaHA
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOUX pabOUUX IPOrpamMM.

[Iporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPUYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPEnoiaBaHui0 (U3MKU Ha yriIyOJIEHHOM YPOBHE HpPU YCIOBUM COXpaHEHMsI 00s3aTeNbHOMN
YacTH COJEp KaHus Kypca.

dusuka Kak Hayka o Haubosiee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpE.
HIkonbHBIM Kypc (U3MKHM — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouonorueit, ¢uznyeckoit reorpadueil u actpoHomuen. Vcnosiab3oBaHue M aKTUBHOE
IpUMeHeHHe (U3NYECKUX 3HAHUN ONpEeNeNuyIo XapakTep M OypHOE pa3BUTHE pa3HOOOpa3HbBIX
TEXHOJIOTUH B c¢epe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJY4YEHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU cBoiicTBaMu. M3ydyeHune ¢(u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dopMUpOBaHHE €CTECTBEHHO-HAyYHOM KapTWHBI Mupa oOydvamomerocs, B (HopMupoBaHHe
YMEHUI NPUMEHSTh Hay4YHBIH METOJ MO3HAHUS NIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.

B ocHOBY kypca (H3MKH Ha ypOBHE CpeAHEro oOlIero o0pa3oBaHMs MOJIOKEH Psil UACH,
KOTOPBIE MOKHO PacCMaTpHUBaTh Kak MPUHLUIIBI €0 OCTPOEHUS.



Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBpEMEHHOU (PU3UKH.

Hoea zenepanuszayuu. B cooTBeTCTBHMM C Heil marepuan Kypca ¢(usuku oObenuHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B Kypce siBisiercs (popMUpOBaHHE IMPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U I10OJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanonaraeT UCHOJIb30BaHUE T'YMaHUTaApPHOTO
noTeHana (Gu3n4eckoi HayKu, OCMBICIICHUE CBS3H Pa3BUTHUSL (PU3UKH C pa3BUTHUEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIEMAMH.

Hoess npuxnaonou Hnanpaenennocmu. Kypc dmsuku  yroyOnéHHOro  ypoBHS
MIPENIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TE€OpHUIl U 3aKOHOB. IIpu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea 3xonocuszayuu peanusyercs IOCPEICTBOM BBEACHUS D3JIEMEHTOB COJEpKaHus,
MOCBSIIEHHBIX HKOJIOTMUECKUM MpoOeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyXAeHUsI TPo0IeM palliOHAIBLHOTO MPUPOOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uKky peanuszaus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JEeHCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. /[l yrayOn€HHOro ypoBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YUEHHUYECKOTO JKCIIEPUMEHTa, BKJIIOYAIOMIET0 (DPOHTANbHbIE YUYEHHUYECKUE OIBITHI IPU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOJKHBI JIBa croco0a peanu3anuu GU3HYECKOro npakTHkyma. B mepBoM cityuae mpakTHKym
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO TOCE MEPBOrO M BTOPOTO TMOJYrOJAWH B
KaX/IOM M3 3TUX KjiaccoB. BTopoil crnocod — 3To mHTerpauus paboT MpakTHKyMa B CUCTEMY
na0opaTOpHbIX padoT, KOTOPbIE MPOBOAATCS B Ipoliecce U3ydeHus pasjena (temsl). Ilpu stom
1oJ1 paboTaMu IMPAaKTUKyMa MOHUMAETCS CAaMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 00001IEHHOTO BUa 6€3 MMOIIaroBO HHCTPYKLIUY.

B nporpammMe no ¢usuke cucrema ydeHMYECKOIO 3KCIIEPUMEHTA, 1a00paTOpHbIX paboT U
IIPAKTUKyMa MpeACTaBIeHa €AUHBIM NepeuHeM. BbeiOop TeMaTuKK Uil 3TUX BUJIOB YYEHHYECKUX
IIPAKTUYECKUX PabOT OCYLIECTBIAETCS Y4aCTHUKaMH 00pa30BaTENbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEM MOYpPOYHOIO IUIAHUPOBAHMsS M OCHalleHWs KaOuHeta ¢usuku. Ilpm sTom
oOecrieunBaeTcss OBJIaJIEHUE OOYYAIOIIMMHUCA YMEHUSIMH IPOBOJUTH MNpsIMbIE M KOCBEHHbIE
U3MEPEHHUs, UCCIENI0BaHMs 3aBUCUMOCTEN (DPM3MYECKUX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEUI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeseTcs pelIeHUI0 pacuéTHBIX U KaueCTBEHHbIX 3a1au. [lpu sTrom
JUIsL pacu€THBIX 3aJlad NPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3a/laHHOM M HESIBHO 3aJaHHOU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE TPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJJHOTO pa3zeina Kypca, Tak M MHTErpupys NpUMEHEHHe 3HaHWN W3 paszHbIX pasznenoB. [ls
KayeCTBEHHBIX 33/a4 TNPHOPUTETOM SBISAIOTCS 3aJaHUs Ha OOBsICHEHHE/NpecKa3aHue
NpoTeKaHusl (GU3NUYECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢u3nvecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsmMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecreyeHHnI0 y4yeOHOTO mpoliecca Kype (U3MKU YriIyOJIEHHOTO YpPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JOJDKEH H3y4aTbCs B YCIOBHAX IpeIMETHOro KabuHeta. B kabunere
(GU3MKN JODKHO OBITh He00X0AuMOe JabopaTopHOEe 000PYIOBaHHE ISl BBIIOJHEHNS YKa3aHHBIX



B IIporpamme 1o (U3MKEe YIEHHUECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MPaKTUKyMa, a
TaKXe JIEMOHCTPALIMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOe 000pyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C HIPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH U 00ECHEUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpamme 0
¢u3nKe KIIOYEBBIX JEMOHCTpPALMH /JIsi HMCCICJOBAHUS HM3y4aeMbIX SIBJICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHU.

JlabopaTtopHoe 00OpymOBaHHE /ISl YIYCHHYECKHX IMPAKTHUECKUX padoT (GopmupyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U O0ECIEUMBAECTCS B PAcUETe OJHOTO KOMILUIEKTAa Ha ABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJOBAaHUS JOJDKHBI OBITh
IIOCTPOEHbl HAa KOMILJIEKCHOM MCIIOJIb30BaHUM aHAJOTOBBIX UM LU(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHME UHTEPECA U CTPEMIICHUS 00YYarOIIMXCsl K HAYYHOMY M3YYEHHUIO IPUPOIbI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEIACTABICHUH O HAYYHOM MeETOJe IMo3HaHUus U  (HOpPMUpOBaAHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33pPEHUS KaK pe3yjbTaTa H3yuyeHUs OCHOB CTPOEHUs
MaTepuu U GyHIaMEHTAbHbBIX 3aKOHOB (DPM3HKH;

(dbopMupoBaHHEe YMEHHH OOBACHATH SBJIEHUS C HCIOJIb30BaHHWEM (U3MYECKUX 3HAHUNA U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(dhopMHpoBaHHE MpPEACTaBICHUN O poiu (U3MKK IJi Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX chepax Oyaymed mnpodecCHoHATbHON
NeATeNbHOCTH, CBSI3aHHBIX C (HU3UKOHM, MOJIrOTOBKA K JalbHEHIIEeMy OOY4YEHHIO B ITOM
HalpaBJICHUN.

JlocTikeHne 3TUX Lened oOecrneunBaeTcs peUIeHHeM CIEAYIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpUOOpeTeHNe CUCTEMbl 3HaHUH 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUSX, BKIIOUAs MEXAHUKY, MOJICKYSIPHYIO (PU3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(bopMupoBaHHE YMEHUHN IPUMEHATh TEOPETUUECKUE 3HAHUS ATl OOBSICHEHUS PU3NYECKUX
SBJICHUH B IPUPOJE U JUISl IPUHATUS IPAKTUYECKUX PELICHUH B IOBCEJHEBHOM XKU3HM;

OCBOEHME CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSM 3aJ]aud, B TOM YMCJIE 3a]1a4 HHKEHEPHOI'0 XapaKTepa;

[IOHMMaHUe (PU3NYECKMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMUS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalIM3a W MHTEepIpeTanuy WHGOpMAalUU, OIpeaesieH!s] JOCTOBEPHOCTH
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JAHME YCIOBUU JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKON
NESITEIBHOCTH;

pa3BUTHE HHTepeca K chepaM npodecCuoHaTbHOMN NesITeIbHOCTH, CBA3aHHON C (PU3UKOH.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO yrnyOn€HHBIA YpOBEHb H3YYEHUS
yuyeObHoro mnpeamera «®Pu3MKa» Ha YpPOBHE CpeIHEro oobuiero obOpa3oBaHMs BbIOHMpaeTCs
00yJaromuMucs, TUIAHUPYIOUTUMH MPOJOJDKEHHE 00pa3oBaHMs MO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOdUIIs.



Ha usydenue pusuku (yriryOon€HHBIA ypOBEHb) HA YPOBHE CPEIHEro 00IIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Heneno), B 11 kimacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipenyiaraemslii B mporpamme 1o (pu3MKe nepeueHb JJaO0PaTOPHBIX U MPAKTUIECKUX paboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JENaeT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX paboT |
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIIXCsl.

HﬂaHpreMble pe3yJbTaThbl 0CBOCHUA KypcCa (bI/I3I/IKI/I

[Tmanupyemble pe3ynbTaThl OCBOCHHSI MPOTpaMMbI MO (U3WKE HAa YPOBHE CPEIHETO
o01ero 0Opa3oBaHus

116.8.1. OcBoenune yueOHOTOo mpenmera «DuU3MKa» HA YPOBHE CpPEIHETO OOIIEro
oOpazoBaHusi (yriyOJICHHBIM ypOBEHB) JOJDKHO OOECIEUUTh JIOCTH)KEHHE CIIENYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

JIMgHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOTO Tpeamera «DU3nKa» HTOJDKHBI OTpaXKaTbh
TOTOBHOCTh M CITOCOOHOCTHh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIWid, MO3UTHBHBIX BHYTPEHHUX
yOeXKIEeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIECTBa,
paciivpeHne XU3HEHHOTO OMbITa W OMbITA JEATEIbHOCTH B IMPOLECCE pean3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN JEATEIHLHOCTH, B TOM UHCJE B YACTH:

1) rpaxaaHCKOTO BOCITUTAHUS:

cOpPMUPOBAHHOCTh TPAXKAAHCKON TMO3UIUM OO0y4aromerocss Kak aKTUBHOTO u
OTBETCTBEHHOT'0 4JIeHA POCCUICKOr0O OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUETOBEYECKUX T'YMAaHUCTUUYECKUX U JEMOKPATHYECKHX
LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO ESTENbHOCTh B MHTEpECAX IPa)KAaHCKOro OOIIeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OPraHU3alluu;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMM WHCTHUTYTAMH B COOTBETCTBHH C HX
GYHKIHUSIMHE ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOMN U BOJOHTEPCKON NESTENbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOM IpakJTaHCKOW UIEHTUYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHXEHHMSM POCCHUICKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHHKE;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHU, STUUCCKOTO MMOBCACHUA,



CIIOCOOHOCTH OIICHUBATH CHTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE DPEIICHUS, OPUCHTUPYICH
Ha MOPaTbHO-HPABCTBCHHBIE HOPMBI M [ICHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETo;

4) 5CTETUYECKOTO BOCITHUTAHUS:

ACTETUYECKOE OTHOMICHUE K MHPY, BKIIIOYasi 3CTETUKY HaAYyYHOTO TBOPYECTBA, IPUCYIIETO
¢bu3nveckoit Hayke;

5) Tpya0BOr0 BOCIIUTAHHUS:

WHTEpEC K PAa3IMYHBIM cdepaMm TpoPecCHOHATBHON AEATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyiei
npodeccru U peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHBI;

TOTOBHOCTh U CITOCOOHOCTH K 0Opa30BaHHIO U CaMOOOpa30BaHUIO B 001acTH (PU3KUKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) SKOJOTHYECKOTO BOCITUTAHHUS:

C(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYJIBTYPHI, OCO3HAHWE TJI00aTBHOTO Xapakrepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAaHUPOBAHUE U OCYIIECTBICHHE ACHCTBUN B OKPYXKAIOIIEH cpelle Ha OCHOBE 3HAHMUS
1eJIed YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;

Pacmmpenne ombiTa JESTENBHOCTH AKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
HUMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) LIEHHOCTH HAYYHOT'O MMO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAHKE LIEHHOCTU HAayYHOU JIeATEIbHOCTH, TOTOBHOCTH B MpOIEcCe U3ydeHUS (DU3UKU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

116.8.2. B mporecce AOCTHKEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOrPAMMBI IO
¢busuke 71 YpOBHA cCpeAHero oOmero oOpa3oBaHus y OOY4aIOLIUXCS COBEPIICHCTBYETCS
SMOIIMOHANBHBIN UHTEJUIEKT, IPEINoJIararolinii choOpMUPOBAHHOCTH:

CaMOCO3HAaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE,
BUJIETh HAMpaBIEHUs Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHOMN Cephl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIHOCOOHOCTh aJanTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKIIOUAIONIEH CTpEeMJICHHE K JOCTIDKCHHIO IETU U YCIexy,

ONTUMU3M, MTHUIIUATUBHOCTL, YMCHHC HeﬁCTBOBaTB, UCXoas U3 CBOUX BO3MO)KHOCTCI71;



OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYIHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTh K COYYBCTBHIO U CONEPEKHBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTh BBICTpaMBAaTh OTHOLICHHUS  C
JIPYTUMH JIFOABMU, 3200 TUTHCS, IPOSIBIISITh MHTEPEC U pa3peraTh KOHQIUKTHIL.

116.8.3. MeramnpeaMeTHble pe3yiabTaThl OCBOCHHUS IPOTPAaMMBI CPEIHEro OoOIIero
00pa3oBaHus TOJDKHBI OTPAXKATh:

116.8.3.1. OBnaneHue yHUBEPCATLHBIMY TO3HABATEIHHBIMU JICHCTBHSIMH:

1) 6a3oBbI€ JOTUYECKUE JCHCTBUS:

CaMOCTOSITENIEHO (HOPMYITHPOBATh M aKTyaIM3HPOBATh TMPOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

OTIPENIENATH IIeNTN I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISBJIATh 3aKOHOMEPHOCTH U TMPOTHBOPEYHMS B PAaCCMaTPUBAEMBIX (DU3UIECKUX
SIBIICHUSIX;

pa3pabaTbiBaTh IUTAaH pENICHUST MPOOJNeMBbI C yJIETOM aHajdM3a HWMEIOIIUXCS
MaTepHATbHBIX 1 HEMaTePHaJIbHBIX PECYypPCOB;

BHOCHTh KOPPEKTHBBI B JESTEIBHOCTh, OICHUBATh COOTBETCTBUE PE3YJIBTATOB IEIISIM,
OIICHUBATh PUCKH MOCIIEACTBUH NESTEITHLHOCTH,

KOOPAMHUPOBATh ¥ BBIIOJIHATH pabOTy B YCIOBHSIX PEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC UCCIICAOBATEIIbCKUE JICHCTBHS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBHIMU MOHATUSMH M METOJaMH (DU3HYECKON
HaYKH;

BJIQJICTh HAaBBIKAMH Y4€OHO-HCCIIC0BATEIILCKOW U MPOEKTHOW JICATEIILHOCTH B 00JIaCTH
(bU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOUCKY METOJIOB pEIIeHHs 3a71a4
(GU3NYECKOTO COACPIKAHUS, TPUMEHEHHIO PA3JIMYHbIX METOIOB TIO3HAHMS,

OCYIIECTBIISITh PA3IMYHBIC BHUIBI JEATCIBLHOCTH 10 IOJIYYCHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIpPETAINH, TTPEOOPa30BAHUI0 U MPUMEHCHUIO B PA3JIMYHBIX YUYCOHBIX CHTYAllUsAX, B TOM
qucye MPU CO3aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISBJISITh TPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTYaJIM3MPOBATh 3ajady, BBIIBUTATH
rUnoTe’y e€ pelieHus, HaxXOIUTh apTyMEHThl JUIs J0Ka3aTelbCTBA CBOMX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TONyYEHHBIE B XOJE pEUICHHsS 3aJauyd pe3yidbTaThl, KPUTUYECKU

OLCHUBATHb UX NOCTOBCPHOCTL, IPOTHO3UPOBATH U3MCHCHUC B HOBBIX YCIIOBUAX,



CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/aud B 0Opa30BaATEILHOU JESITEILHOCTH, B
TOM YHUCIIE TIPU U3YICHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS TI0 (PU3MKE B MPAKTUYECKYIO 00JIACTh KU3HEACITCILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE UJIEH, TIPEJIaraTh OPUTHHAIBHBIE TTOIXO0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOMYCKAIOIINE aTbTCPHATHBHBIC PECIICHUSI.

3) pabora ¢ unpopmaruei:

BJIaJIETh HABBIKAMU TMOJTy4YeHUsI HHPOpMAINU (PU3NIECKOTO COJEPKAHUS W3 UCTOUYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEILHO OCYIIECTBISATH IIOUCK, AaHAIM3, CHUCTEMaTH3allUuI0 U
WHTEPIPETAINIO HH(POPMAIIUU Pa3TUIHBIX BUJOB B (JOPM MPECTABICHUS;

OIIEHUBATDH JJOCTOBEPHOCTH MH(OPMAITUH;

WCIIONb30BaTh CPEICTBA WH()OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHA B
peleHur KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHM3AIlMOHHBIX 3a7ad C COOJI0JeHUEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€301MaCHOCTH, TUTUEHBI, PECypcOoCOepeKeHHs, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

co3JaBaThb TEKCThl (PU3UYECKOTO COJEpX aHUS B pazIUMYHbIX QopmaTax ¢ ydérom
Ha3Ha4YeHWS WHQPOPMAIMM ©  [EJIEeBOM  ayJuTOPUM, BBIOMpAas ONTUMAJIbHYIO (GopMy
MIPEJICTaBICHUS U BU3YyaIU3all1H.

116.8.3.2. OBnageHne yHuBEepCaIbHBIMH KOMMYHUKATUBHBIMH JICUCTBUSAMU:

1) oOmenue:

OCYILIECTBIISITH OOIIEHHE Ha YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(DIUKTHBIX CUTYalluil U CMAT4aTh KOHMINKTHL,

pa3BEPHYTO M JIOTUYHO H3JIAraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

2) coBMeCTHas IS TEIIbHOCTb:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON paOOTHI;

BBIOMpATh TEMAaTUKYy U METOJbl COBMECTHBIX JIEHCTBUN C y4ETOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEHN Ka)KJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATh 1E€JIM COBMECTHOW JI€ATENIbHOCTH, OpPraHU30BBIBATH M KOOPJIUHUPOBATH
JNEUCTBUSA IO €€ INOCTMIKEHMIO: COCTAaBIIATH IUIAH JEHUCTBUM, PACIPENENATh POJM C YYETOM
MHEHUH YYaCTHUKOB, 00CYXJIaTh PE3yIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KQ4eCTBO CBOETO BKJIA/Ia U KAXKJOTO YYaCTHUKA KOMAH/IbI B OOIIHIA pe3yabTaT

10 pa3pabOTaHHBIM KPUTEPUSIM;



npejJiaraTh HOBBIE MPOEKTHI, OLICHUBATh MJEU C MO3ULIMM HOBU3HBI, OPUTHHAIHLHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh IO3UTHBHOE CTPAaTErMYECKOE IIOBEJAEHHE B pPa3IMYHBIX CHUTYaLHUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATHBHBIM.

116.8.3.3. OBnageHne yHUBEPCATbHBIMH PETYJIATHBHBIMH JCHCTBUSMHU:

1) camoopranuzanusi:

CaMOCTOSITEIIBHO OCYIIECTBIISTh TO3HABATEIFHYIO NIESATEIBLHOCTh B OONACTH (HU3UKU U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a]a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAaH PEUICHHUsS] pacu€THHIX M KAa4eCTBEHHBIX 3aj]lady, IJIaH
BBINIOJIHEHUS] TPAKTUYECKOM paboThl ¢ YYETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUHN;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHHWIO W TPOSBICHUIO JSPyIUIMH B 001acTH  (PU3UKH,
MTOCTOSTHHO TOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBCHb;,

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIJIETh HaBBIKaMU MIO3HABATENbHOM pedIeKCHU KaK 0CO3HAHUS COBEPIIAEMbIX CHCTBUIN
Y MBICTUTEIIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

HCIO0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHHUMATD PELIECHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsTHE ce0s U APYTUX:

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX MPU aHAIHU3E Pe3yIbTaTOB ACITeIbHOCTH;

MpPHU3HABATh CBOE MPAaBO U MPABO APYTUX HA OIIUOKY.

. [IpenMeTHbIe pe3ynbTaThl OCBOEHHS MporpaMMbl mo ¢usuke. B mporecce u3ydeHus
Kypca Kypca (pu3uku yriyoieHHOTo ypoBHs B 11 kiacce oOyyaromuiicss HayduTCs:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOIOTMYECKOM, COIMAITBHON M 3TUYECKOU
cdepax AeITeTbHOCTH YEIOBEKa, POJh M MECTO (PM3UKHU B COBPEMEHHON HAYYHOU KapTHUHE MHPA,

poJib aCTPOHOMHUHU B HpaKTHqCCKOﬁ ACATCIBHOCTH 4YCJIOBCKA U JajbHeHIIeM HAay4YHO-



TEXHUYECKOM pPa3BUTHUH, 3HAUEHHUE OIMCATENIbHOM, CUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBbHON U
MPOTHOCTUYECKOM (YHKIUN (PU3NISCKOW TEOPHU — DJIEKTPOJAMHAMHKH, CIICIHUATBHONW TEOpUHU
OTHOCHUTEIIPHOCTH, KBAaHTOBOW (M3MKHM, pOJib (U3NYECKOH Teopun B (OPMHPOBAHUHU
MPECTaBICHUN O PU3MUECKON KapTHHE MUPA, MECTO (PU3NIECKOIM KapTHHBI MUpa B O0IIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [IPEJICTABICHUI O IPUPO/IE;

pa3nuyath yCIOBHS MPHUMEHUMOCTH MOJENeH (PU3NYECKUX TeT U MPOLECCOB (SIBICHHH):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IOJs, TapMOHUYECKHE KoyieOaHus,
MaTeMaTHYEeCKUH MasTHUK, WJCAIbHBIA MPYKUHHBIH MasATHUK, TapMOHMYECKHE BOJIHBI,
UJeTbHBIM KOJEOAaTeNbHBI KOHTYp, TOHKas JIMH3a, MOJEJIEeH aToMa, aTOMHOTO sjpa u
KBAHTOBOM MOJICIIN CBETA;

paznuuath ycjaoBUsA (TpaHUIbI, 00JIaCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
MMOHUMAaTh BceoOUINil xapakrep (GyHIaMEeHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTh UCHOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBSICHATH AIIEKTPOMATHUTHBIE MPOLECCHl U SBJIEHUS, HCHOJIb3YS
OCHOBHbBIE MOJIOXKEHHS M 3aKOHBI 3JEKTPOJUHAMUKHA M CHELMAIbHOW TEOPUU OTHOCUTEIBHOCTH
(3aKkOH CcOoXpaHEHMsI DJIEKTpHYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHma, 3akoH
AJIEKTPOMArHUTHOM WHAyKUMM, mpaBwio Jlenua, cBsizp OJIC caMOMHAYKIIMKM B AJIEMEHTE
ANEKTPUYECKON IEMH CO CKOPOCThIO M3MEHEHMsI CHIIBI TOKA, MOCTYJAThl CHEIHAIbHON Teopuun
OTHOCHTEIILHOCTH DWHINITEHHA);

aQHAJIM3UPOBATh U OOBICHITH KBAHTOBBIE MPOLIECCHl U SBJICHUS, UCHOJIB3YS MOJOXKEHUS
KBaHTOBOU (Gu3uku (ypaBHeHHE DWHIITEHHA 17151 hoTod(PdeKTa, IEpPBhIii W BTOPOM MOCTYJIATHI
bopa, mnpunHunun cootHomeHus HeomnpenenéHHocTeil ['eifsenOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO M MacCOBOTO YHUCENl M JHEPrHMHM B SACPHBIX PEaKIUsAX, 3aKOH PaJMOaKTHBHOTO
pacmajna);

OMHCHIBAaTh (DU3UYECKUE MPOIIECCHl U SBICHUS, HCIIONb3Yysl BEIMYMHBI: HANPSKEHHOCTH
AIIEKTPUYECKOTO TIOJIA, TMOTEHIHAI D3JEKTPOCTATHUECKOTO TOJs, pPa3HOCTh MOTEHIHAJIOB,
ANIEKTPOJBIIKYILAS CUJIA, WHAYKIMS MAarHWTHOTO TMOJs, MarHUTHBIM TOTOK, cuiia Awmrepa,
WHIYKTUBHOCTh, JJICKTPOJBIDKYIAS CHJIAa CAMOMHAYKIMH, OHEPrusi MAarHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PENATUBUCTCKUN UMITYJIbC, TOJIHAsE SHEPTHUs, SHEPTUsl OKOSI CBOOOHOM
YaCTHUIIbl, SHEPTHUS U UMITYJIEC (OTOHA, MACCOBOE UUCIIO U 3apsi]l s/ipa, SHEPIUs CBA3U S7pa;

OOBSICHATE OCOOEHHOCTH MpOTeKaHWs (PU3MYECKUX SBJICHUN: AIIEKTpOMarHUTHas
MHAYKIMS, CAMOMHAYKIMS, pPEe30HAHC, HHTep(EepeHIUs BOJIH, OU(paKIus, AUCIEPCUsi, MOJHOE
BHYTpEHHEE OTpakeHHe, GoTroanekrpuueckuil 3ddext (potoaddext), anbda- u Gera-pacnaabl
a1ep, ramMmma-usiydeHue sjaep, (pu3nyYeckue NPUHIUMBI CIEKTPAJbHOIO aHalnu3a U paboThI

Jla3epa;



ONpCAC/IATL HAIIPABJICHUC MHAYKIUW MArHUTHOTO IIOJIA HPOBOAHHMKA C TOKOM, CHJIbI
Awmmnepa u cuisl JlopeHna;

CTPOHUTh U300paKEHHE, CO3JaBacMO€ IIJIOCKUM 3€pKajioM, TOHKOW JIMH30MH, u
PaCCUUTBIBATL €T0 XaPaKTCPHUCTHUKHU,

IMPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKUC IIOHATHA, TCOPHHU W 3aKOHBI  JJIA
aHaM3a W OOBSICHCHHS (PU3UYECKHX IPOIECCOB, MPOUCXOISIINX B 3BE3IAaX, B 3BE3THBIX
cHCTeMaX, B MEKTJAKTHUYECKOW cpesie; IBWKECHHS HEOSCHBIX TN, OJBOJIONHMU 3BE3N U
Bcemennoii;

MIpOBOAWUTE HCCIICAOBAHUC 3aBHCHUMOCTEHN (1)I/ISI/I‘I€CKI/IX BCINYHWH C HCIIOJIb30BaHUEM
NpSIMBIX HW3MEPEHHH, MpU 3STOM KOHCTPYHpPOBaTh YCTAHOBKY, (DPMKCHPOBAaTh pPE3YJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TpapUKOB C YYETOM aOCOIIOTHBIX
HOFpeHIHOCTeI\/’I HBMCPCHHﬁ, ACJIaTh BBIBOAKI IO PE3YyIbTaTaM UCCICAOBAHUA,

IpOBOANTE KOCBCHHBLIC H3MCPCHUA CbI/ISI/I‘—IeCKI/IX BCJINYHH, IIpU 3TOM BI)I6I/IpaTB
ONTHMAaTbHBIN MCTOA HU3MEPCHUA, OLICHUBATH a0COJIIOTHBIE U OTHOCHTEILHBIE MOrp€IIHOCTHU
MPSIMBIX U KOCBEHHBIX U3MEPEHHN;

IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEAJIOKEHHOMN IMIIOTE3bl: INIAHUPOBATh HKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIyYEHHBIE PE3yJIbTaThl U JIeJaTh
BBIBO/J] O CTaTyCe MPEATI0KEHHON IMIOTE3bI;

OINKCBIBATH METO/IbI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;

coOmogaThk mpaBuila 0Oe30M1acHOrO TpyJa NP MPOBEJCHUM HCCIECAOBAHUM B paMKax
yu4eOHOIro SKCIIEPUMEHTa, MPAaKTUKyMa U  y4eOHO-MCCIIENOBAaTeIbCKOH M IPOEKTHOMN
NEATeIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTEIIbHBIX YCTPONUCTB U J1a00paTOpHOro 000py10BaHHUS;

pelaTh pacyETHBIE 3a/1a4d C SIBHO 3aJJaHHOM M HESIBHO 3aJlaHHOM (PM3MYECKON MOJEIBIO:
Ha OCHOBAHMHU aHalU3a YCJIOBUS BbIOMpaTh (U3UUECKUE MOJIENM, OTBEYaroule TpeOOBaHUAM
3aJjauu, IPUMEHSTh (POPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJaThl GU3NUECKUX TEOPU IIpU
UCIOJb30BAHUU MaTEMaTHYECKUX METOJOB PELIeHUs 3ajay, IPOBOJAUTH Pacy€Thl HA OCHOBAHUU
UMEIOIIMXCA JTaHHbBIX, aHAJU3UPOBATh PE3ylbTaThl M KOPPEKTHUPOBATH METObl DPEILICHUS C
y4E€TOM HOJTYYEHHBIX PE3YyIbTATOB;

pelaTh KayecTBEHHbIE 3a/1aud, TpeOyrolue MpUMEHEHHs 3HAHWM M3 pa3HbIX Pa3JiesioB
Kypca (QU3MKH, a TaKKe MHTErpalyd 3HAHUM U3 JAPYIHX IPEIMETOB €CTECTBEHHO-HAY4YHOTO
LMKJIA: BBICTpauBaTh JIOTUYECKYIO ILIEMIOYKY PACCYXACHHH C HCIOJb30BAHUEM H3YUCHHBIX
3aKOHOB, 3aKOHOMEpPHOCTEH U (PU3NYECKUX SIBIICHUIA;

UCIOJIBb30BaTh TEOPETUUECKUE 3HAHUS JJIsI OOBSCHEHUS OCHOBHBIX HMPUHIMIIOB pabOTHI

HU3MCPHUTCIIbHBIX HpI/I60p0B, TEXHUYCCKHUX YCTpOﬁCTB 1 TCXHOJIOTUYCCKHUX ITPOLCCCOB;



MPUBOANTH MPUMEPHI BKJIAJla POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHPA, B PAa3BUTHE TEXHUKH W TEXHOJIOTHIA,

aHaJ]I/IBI/IpOBaTB 1 OLICHUBATH ITOCJIICACTBUS 6BITOBOI‘/1 148 HpOPI3B0,IICTB€HHOI>1 NCATCIIBHOCTHU
YEJIOBEKa, CBSI3aHHOW ¢ (PM3UYECKUMH TPOILIECCAMHM, C TO3UIIUNA IKOJIOTHUUECKOW 0e30MacHOCTH,
Hpe[[CTaBJIeHI/Iﬁ [0) paIII/IOHa.HI)HOM HpI/IpOILOHOJII)3OBaHI/II/I, a TaKXKe pa3yMHOM HUCIIOJIB30BAHU N
JTOCTYIKEHUHM HAYKU ¥ TEXHOJIOTUH ISl JATbHEUIIIET0 Pa3BUTHS YSIIOBEYECKOTO OOIIECTBA;

MPUMEHSTHh Pa3IMYHBbIC CIIOCOOBI paboThl ¢ MH(popMaIeld GU3NIECKOro COACPHKAHUS C
HCIIOJIb30BAHUEM COBpeMeHHI)IX I/IH(i)OpMaIII/IOHHBIX TCXHOJ’IOFHfI, HpI/I 3TOM HUCIIOJIB30BAaThH
COBpeMeHHBIC I/IH(l)OpMaHI/IOHHI)IG TEXHOJOIrMU JIs1 IIOHCKa, nepepa60TKI/I nu HpC}l’I)SIBJ'IeHI/IH
yueOHOM ¥ HAy4YHO-NONYJISIpHOM HHQOpMAalUK, CTPYKTYpUPOBAHHUS U HHTEPIPETALHUU
nHpopMaluy, TOJYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH
nmojayJaemMyr0 HHGOPMAIMI0O M OIEHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIIHUXCS
3HAHMM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHMKA UH(pOpMaLUK;

HpOfIBJ’ISITB OpFaHI/I3aHI/IOHHHe 158 IIO3HABATCIIBHBIC YMeHI/Iﬂ CaMOCTOATCIIBHOTO
NpHOOpEeTEeHUsT HOBBIX 3HAHWW B MPOIECCE BBHIMOJIHEHHUS IMPOEKTHBIX u  ydeOHO-
HCCIIEI0BATEIICKUX padoT;

pabotath B TpPyHIE C HCIOJHEHWEM pa3JIMYHBIX COIMAIBHBIX POJICH, IJIAaHHPOBATH
paboTy TPYNIbI, PAMOHATBLHO PACTIPEICISTh NCATEIBPHOCTh B HECTAHIAPTHBIX CHUTYaIUSX,
OIIEHUBATDH BKJIQJ] KOKJIOTO U3 YIaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTPUBAEMOM TTPOOIEMBI;

MPOSIBIATE MOTHBAIMIO K Oyaymed mpodeCcCHOHATBHOW — JIeATEIHHOCTH 1o

CIICHHUAJIBHOCTAM (l)I/IBI/IKO-TeXHI/ILIeCKOFO HpO(bI/IJ'IH.

Copnepxxanue nporpamMmsl

KonnuecTBo vacos o nporpamme B 11 kiaacce 102 (3 yaca B Henelno).
KonunuectBo vacoB no yueOnomy maany 102 (3 yaca B Hezlenio).
W3 HUX: KOHTPOJIBHBIX PabOT — 5 YacoB.
B xypce @usuku-11 usyuaromes credyrouue memoi:
1. ITocTOSTHHBIH TOK.
2. MaraurtHoe noJie.
3. DNEeKTPOMAarHeTusm.
4. znyyeHue u nNpueM 3JIEKTPOMArHUTHBIX BOJIH.
5. 'eomerpuueckas ONTHKA.
6. BonHOBas onTuka.
7
8
9
1

. KBanTOBast TeOpus 2MEKTPOMArHUTHOTO U3TYUYCHHS U MOTJIOIECHUS BEIIEeCTBA.
. du3nKa aTOMHOTO sIpa.

. DIeMeHTapHbIe YaCTHIIBI.

0. Ctpoenue BceneHHOM.



Coneprxxanue nporpamMmbl
11 kaace

1. ITocTOsIHHBII TOK.

VYcnoBus cymiecTBOBaHUs AieKTpuueckoro toka. Mcrounuk toka. 3JIC ncTOYHMKA TOKA.
Onektpuyeckas 1enb. Cuna toka. 3akoH Oma i yyactka 1ienu. ConpoTuBIIeHHE. Y ACbHOE
CONPOTUBIICHHE. 3aBUCHUMOCTH COINPOTHUBIICHHSI BEIIECTB OT Temmeparypbl. McToyHuk
HaNpsDKEHUs. DJEKTpOoJBMKYyIIas cuia. 3akoH Oma ans nosHoil unenu. IlocnenoBarenbHoe u
napajuleIbHOE  COEAMHEHHE IMPOBOJHUKOB. OJEKTpou3MepHuTenbHble Ipubopbl. Pabora,
MOIITHOCTh, TEIUIOBOE JEWUCTBUE JJIeKTpuueckoro Toka. 3akoH JDxoynsa—Jlenna. Ilonesnas
MorHocTh. KIIJ[. CMmemanHoe coeauHeHWE MPOBOJHUKOB. Pacder siieKTpuuecKux Iiemnei.
IlepBoe nmpasuno Kupxroda. Bropoe npasuno Kupxroda. Ilpumenenue npasun Kupxroda mis
pacuera pa3BeTBIEHHBIX Ieneil. Pacmiupenue mnpenenoB U3MEpeHHs aMIepMETpPOB U
BOJILTMETPOB. [lepenaya MOIIHOCTH JIEKTPUUYECKOTO TOKA. DIEKTPUUECKUN TOK B PA3IUYHBIX
cpenax. Hocutenn  cBOOOIHBIX  DIEKTPUUECKUX  3apsJOB B  MeETaUlaX, BaKyyMe,
MOJIYIPOBOIHUKAX, AJIEKTPOJIUTAX. 3aBUCUMOCTb CONPOTHBIICHHUS METANIOB OT TEMIEpPaTyphl.
OnekTponu3. 3akoHBI dekTposm3a. CepxnpoBoauMocTh. COOCTBEHHass HW  TpUMECHas
MPOBOJIUMOCTD  TIOJIYIIPOBOJHUKOB. AKIENITOPHBIC, JIOHOPHBIE TIPUMECH. p-n  TMEpPEeXol.
[TonynmpoBoanuku. [lodynpoBOAHMKOBBIE AHOABI M TpaH3uCTOpbl. HMoHuW3amms rasa.
HecamocrositenbHblil paspan. Buabl camocTosITeIbHOrO paspsiaa. AJIEKTPUYECKOro paspsja.
DneKTpOHHas IMHUCCHSL. DIEKTPOHHbIE BAKYYMHbIE TPHUOOPHI.

2. MarauTHOe 1noJie.

MaruuTtHOE B3auMojelcTBHE. MarHuTHoe mnoJie Toka. MHAYKIMS MarHUTHOTO TIOJISL.
JIMHUYM MHAYKIUY MarHUTHOTO 1OJisl. MarHuTHast MHAYKIUS MTPSIMOTO TIPOBOJIHUKA U KPYrOBOTO
BUTKa C TOKOM. MarHutHsli MOTOK. /[eficTBME MarHMTHOrO MOJIs Ha MPOBOJAHUK C TOKOM, Ha
NBUKYIIMECS 3apsbkeHHble dacTuipl. [IpaBmio  OypaBumka, TMpaBuja JIEBOM  PYKH.
NHayKTUBHOCTh. DHEprusi MarHUTHOTO MOJisi ToKa. PamMka ¢ TOKOM B OJHOPOJHOM IOJIE.
JIBukeHHe 3apsDKEHHBIX YacTHI[ B MArHUTHBIX TOJSAX. J[BHKeHHE 3apsyKEHHBIX YacTHll,
BJICTAIOIIMX TO/JI JTFOOBIM YIJIOM K BEKTOPY MarHUTHOM MHAYKIMHU. MarHuTHOE 10JI€ B BEILIECTBE.
Hua-, napa-, peppoMarHeTHKu. MarHuTHast MPOHUIIAEMOCTb.

3. DJIeKTpOMarHeTus3Mm.

OnektpomariuTtHass uwHAyKOus. OJC HWHAYKOMM B OPOBOJHMKE, JBIXKYLIEMCS B
MarHutHoM noJje. 3akoH @apanes. [IpaBuno Jlenua. ['eHepaTtopsl NEpeMEHHOTO U IOCTOSIHHOTO
Toka. B3aumuas wHaykuus u camoumHAykuusa. Tpancdopmatop. Ilepemaua snekTposHepruu.
[lepemennbiii Tok. CBoOoaHbIE dnekTpuueckue Kosiebanus. IIpeBpaieHuss sSHepruu B
kojnebatenbHOM KoHType. Dopmymna Tomcona. Pesucrop, koHAeHcAaTOp, KaTyllka B IENHU
MepeMeHHoro Toka. JlelicTByromiee 3HaYeHHE MepeMeHHOro Toka. KoneOaTenbHbIN KOHTYP.
3aKoHBl M3MEHEHMS 3apsia KOHJEHCAaTopa, HANpsKEHWsT Ha KOHAEHCATope, CUJIbI TOKAa B
KaTylIKe WHAYKTUBHOCTH, SHEPTUH AIIEKTPUUYECKOTO M MAarHUTHOTO MOJIeH B KoJeOaTelabHOM
KOHType C TeueHHeM BpeMeHUu. CB0OOOJHBIE U BBIHYXKJIEHHBIE KoyieOaHUs. AHaIorus
MEXaHUYECKUX U AIEKTPOMArHUTHBIX KoseOanuil. Pesonanc. [lonHoe conpoTuBieHUE LIETIH.

4. U3ny4eHue U MpHeM 3JIeKTPOMATHUTHBIX BOJIH.

OneiTr  I'epua.  DnekTpoMarHUTHBIE BOJHBI W UX  cBoiictBa. IlomepeyHocTb
ANIEKTPOMAarHUTHBIX BOJH. CKOPOCTh pacpoOCTPaHEHUs 3JIEKTPOMArHUTHBIX BOJIH B BELIECTBE U
BaKyyMe. DKCHepUMEHTAIbHOE OTKpPBITHE 3IEKTPOMAarHUTHBIX BOJIH. Crnextp
ANIEKTPOMArHUTHBIX BOJIH. DHEPrUsl, UMIYJIbC, JaBJICHUE ANEKTPOMArHUTHBIX BOJIH. PainocBsi3e.
TeneBunenue. Paguonokanus. YpaBHeHue Oeryiieil rapMOHUYECKOM BOJIHBL.

5. I'eoMeTpu4ecKasi ONTHKA.



3aKOH OTpPaKEHUS IEKTPOMArHUTHBIX BOJIH. MHUMOE H300pakeHue peaMEeTa B IIIOCKOM
3epKasie. 3aKOH MpesiomMyieHHUs. AOCONIOTHBI M OTHOCHTENBHBIM IOKa3aTellb MPEIOMIICHHSL.
CoOuparonye M paccewBaromue TOHKHAE JTHH3bI. OCHOBHBIE MapaMeTpbl JMH3bL. Bumel nuH3.
[Toctpoenune m3zo0pakeHMid B TOHKUX JHH3aX. PoKycHoe paccrostHre. ONnTHYecKue MPHOOPHI.
I'ma3z xak onrtudeckas cucrema. Axkomonarus. Jledexts! 3penus. Ouku, Tyna, MUKPOCKOTI,
teneckorn. dopmyna TOHKOW JMH3bL. Pa3BuThe npenacraBieHUN O HpUpoAe cBeTa. Merosl
onpeneneHuss ckopoctu csera. Ilpunnun I'roiirenca. Ilomspusanus ceera. Jlucnepceust ceera.
[Ipenomiienne cBeTa NOPU3MON, IUIOCKOMAPAIIIENIBHOM IUIacTUHKOW. I[lonmHOE BHYyTpeHHee
OTpa)k€HHUE.

6. BosinoBasi onTuka.

MonoxpomaTrueckoe wusnmydenue. KorepentHocts. HWHTepdepeHmmst cBera. YCIOBHS

MHTEPPEPEHIIMOHHOTO MaKCUMyMa U MUHHMYyMa. Judpakuus ceera. {udpakinuonnas penierka
KaK CIIeKTpaJIbHbIN mpubop. Pa3pemaromnias crnocoOHOCTh CeKTpaibHBIX MpHOOpoB. ducnepcus
ceta. [longpuszanus BoiH. [Ipobiema korepentHocT. OnbIT FOHra. MHTepdepeHius B TOHKUX
mneHkax. Wurepdepennus Ha kauHbiX. Kombsiia Herotona. Ilpumenenue wunTepdepeHINU:
MIPOCBETIIEHUE ONTHKHU, U3MEPEHNE MaJIbIX BEJIMYHH, aCTPOHOMUYECKHE U3MEPEHMUS.

7. KBanTOoBasi Teopusi 3JIEKTPOMATHUTHOI0 U3JIyYeHHUsI M MOIJIOEHUs BelllecTBa.

KBantoBas runoresa [lnanka. ®otoH. OnbiTel CTOJIETOBA. DHEPIUs, UMITYJIBC U JTABJIICHUE
dotona. dororddexr. OnbiT Pesepdopaa. Dororddexr. Ombitet A.I. CroneroBa. 3aKoHBI
dbotorddexra. YpaBuenne DunmrteitHa ama Gororddexra. Ctpoenne aroma B Moaenu bopa.
Jlazepel. Mx mnpuMeHeHme. DKCNEepUMEHTaIbHBIC (HaKThl, HEOOBSICHHUMBIC C TOYKH 3PEHUS
KJIaCCHYECKOW anekTpoauHamuku. Kpusuc kinaccuueckoir ¢usuku. 3akoH Credana —
Bonbimana. 3akon cmenienus Buna. 'mnorte3a I[lnanka o kBantax. KopmyckynsipHO-BOJTHOBOM
Iyalu3M CBOMCTB cBeta W 4vactul. Jlnmna Bonuel g€ bpoitns.  CooTHolieHue
HeonpeaeneHnocted [eiizenOepra. Criektp m3nmydeHus: atoma. CHEKTPBI AJIEKTPOMArHUTHOTO
u3NydyeHus: U noruyomieHus. KBanrosanue sHepruu. BonmHoBasi v KBaHTOBasi Teopus JaBJICHUS
ceera. OmnbiThl JIebeneBa. ENMHCTBO KOPITYCKYISIPHO-BOTHOBBIX CBOMCTB CBETA.

8. ®u3uka atoMHOrO sApa.

DBOJIIOLMS  TIPEJCTaBICHUN O mpupoae aroma. Mogenb atoma Tomcona. OnbIThI
Pesepdopna. Snmepnas mogenr artoma. Iloctymarer bopa. DHeprermueckas auarpaMmma
cocrosiHuii atoma. Choektp aromMa Bojopoja. OObSICHEHHE MPOUCXOXKICHHUS JIMHEHYaThIX
criektpoB. Ctpyktypa u pasmepsl sanuep. IIpotonsl. Helitponsl. M3oTombl. SaepHbie CHIIBI.
DOHeprusi cBs3u aToMHBIX sjiep. Jledext macchl siapa. CtaOuiabHOCTH siiep. PaawoakTUBHBIN
pacnan. Anbgda-, Oera-, ramma-pacnaa atoMmHoro sapa. [lemenue smep. EctectBeHHas u
UCKYCCTBEHHasi  paauoakTHBHOCTh. Ilepwon monypacmanma. buonoruueckoe paelictBue
pavoaKTUBHOTO M3NydeHus. Snepusie peakiuu. CocTaBieHHe ypaBHEHUN peakiuil pacnaaa u
sanepHbIx peakuuid. LlenHas peakuus nenenus. SnepHble peakTopbl. TepMOsIEpHBIH PeaKkTop.
MeTonpl  perucTpalud  HMOHM3UPYIOIIMX HW3JIyuYeHUH. 3aKOH paJHOaKTHMBHOTO pacmHaja.
[IpumeHeHne paanoN30TONOB. DHEPreTUUECKUN BBIXOI PEAKIUH.

9. DjleMeHTaApPHbIE YaCTHIbI.

[TonsiTie snemeHTapHbIX YacTull. AHTHYACTHIIBL. Kiaccudukaius 3neMeHTapHbIX YacTHIL.
@dyH/1aMeHTallbHbIE B3auMoOAEUCTBUA. DyHJIaMeHTalbHble 4YacTUIbl. JlenToHbl. AApPOHBI
(Me30HBI, OapuoHBI). AHTHYACTHUIBL. [ Tr0OHBL. DOTOHBL 3aKOHBI COXpaHEHHUS OApPUOHHOTO U
JenTOHHOTO unces. KBapku, Ux 1BET, apomar.

TemaTnueckoe nuiannposanue 11 kiaace



Ne Ha3Banue TeMbl KounuyecTBo KounuyecTBo KounuyectBo
TeMbI 4yacosB KOHTPOJBHBIX | J1a00paTOPHBIX
pador pador
1 DNEeKTpOIMHAMHUKA. 39 3 3
2 DNEeKTPOMAarHUTHOE U3TydEHHE. 31 1 2
3 ®u3rKa BHICOKUX SHEPTrHUil. 13 1 -
4 DneMEeHTHI acTpO(U3HUKH. 9 - -
5 [ToBTOpeHwue. 10 1 -
Hroro 102 6 5

Y4eOH0-MeTOMUYEeCKN KOMILJIEKC

1. B.A.KacbsiHoB @u3uka TeMarnueckoe 1 moypoyHoe mianupoBanue 11

knacc.»JIpoda»2017 roa.

11 kiaace

2. KacesroB B.A. ®usuka. 11 k. :YueOH. ms o0eodpazoBar. yupexacHui — M.:

Hpoda, 2019.

3. KacesnoB B.A. , Kopoun B.A. ®usnka. 10 -11 ki.: Terpaap mis mabopaTopHbIX paboT

(6a30BsIit ypoBeHb)— M.: [Ipoda, 2017.

4. PeivkeBuu A.I1. 3amaunuk o ¢pusuke mist 10-11 k1. 06meoOpa3oBaTeIbHBIX

yupexaeHuit. — M.: JIpoda, 2014.




KanennapHo-remarnyeckoe niianuposanue no ¢pusuke 11 kiaacc: 3 yaca B Hees110

Ne i/ Ha3zBanue TemMbl JlaTa mo Jara
IJ1aHy paxkTnue
CKH
duaekTpoauHamMuka (394.)

1/1 Broansiii uactpyktaxk nmo Th. Dnexkrpuueckuii Tok. Cuna Toka. | 04.09

2/2 Hcrounuk Toka B anekrpudeckoit nenu. S1C. 05.09

3/3 3akon OMa 1t 0 THOPOJAHOTO MPOBOJHUKA. 3aBUCUMOCTh 06.09
YIEIBHOTO COTIPOTUBJICHUS IPOBOTHIKOB U TTOJIYIIPOBOTHHKOB
OT TEeMIIEPATYypHI.

4/4 CoenuvHeHus MPOBOHUKOB. 11.09
JlabopaTopHas padora Nel «MUcciieropanue cMEeIIaHHOTO
COeIMHEHHUsI TIPOBOTHUKOB.

5/5 BxoaHasi KOHTpoJILHAs padora. 12.09

6/6 3akoH OMa 1 3aMKHYTOH LENH. 13.09
JlabopaTopHasi pabora Ne2 «M3y4enne 3akona Oma s
IOJIHOM Lermu».

717 W3mepenue cuilbl TOKa U HANPSDKEHMUSL. 18.09

8/8 TemnoBoe IENCTBUE PIEKTPUUECKOTO TOKA. 3aKkoH [xoyis- 19.09

Jlenra.




9/9 [Tepenava 3MEKTPOIHEPTUU OT UCTOYHHKA K TIOTPEOUTEIIO. 20.09
10/10 DneKTpUUYECKUi TOK B pacTBOPax U pacIlyIaBJICHHbBIX 25.09
AIIEKTPOJIUTOB.
11/11 | KourpoabHasi pagota Nel «I1oCTOSIHHBI 3JIeKTPHYECKHIi 26.09
TOK».
12/12 | MarauTHOE B3aUMO/ICHCTBHE. 27.09
13/13 | MaruuTHOE T0JIe 3JCKTPHUYECKOTO TOKA. 02.10
14/14 | JIuHUU MarHUTHOW UHITYKIHH 03.10
15/15 JleiicTBre MAarHUTHOT'O TOJISl HA POBOJIHUK C TOKOM. 04.10
16/16 Pamka ¢ TokoM B OTHOPOJTHOM MarHUTHOM TIOJIE. 16.10
17/17 JleficTBHEe MarHUTHOTO TOJISI HA IBUKYIIHECS 3apsKEHHBIE 17.10
YJaCTHUIIBL.
18/18 | Macc- criektorpad ¥ IUKIOTPOH. 18.10
19/19 [IpocTpaHCTBEHHBIC TPACKTOPUH 3aPSIKEHHBIX YaCTHI] B 23.10
MarHUTHOM TIOJIE.
20/20 B3anMoelicTBrE AIEKTPUIECKUX TOKOB. 24.10
21/21 | MarHuTHBI TIOTOK. 25.10
22/22 DHeprust MarHuTHOTO TIOJIS TOKA. 30.10
23/23 MarsuTHO€E [OJIE B BEIECTBE. 31.10
24/24 | deppoMarHeTusM. 01.11
25/25 O/1C B npoBOJHUKE, IBUKYILIEMCS. B MATHUTHOM I10JI€. 06.11
26/26 DneKkTpoMarHuTHas MHAYKIUs. CaMOMHIYKIHUS. 07.11
27127 JladopaTopHas padora Ne3 «U3y4eHue sABJICHUS 08.11
MATHUTHOI WHIYKIIMN.
28/28 Hcnonp3oBanne 31€KTPOMAarHUTHOM MHIYKIIUH. 13.11
29/29 I'enepupoBaHnEe NEPEMEHHOTO JIEKTPUUYECKOTO TOKA. 1411
30/30 Ilepenaua MEeKTPOIHEPIUHU HA PACCTOSTHUE. 15.11
31/31 BexTopHble quarpamMmsl AJ1s ONIMCAHUS IEPEMEHHBIX TOKOB U 27.11

HaIpsHKEHUN




32/32 Pe3ucrop B 1enu nepeMeHHOro TOKa. 28.11
33/33 KoHnpnencarop B 1enu nepeMeHHOT0 TOKA. 29.11
34/34 | Karymika WHIYKTUBHOCTH B IICTIH IIEPEMEHHOTO TOKA. 04.12
35/35 | CBOOOIHBIC TAPMOHUYECKUE AIEKTPOMATHUTHBIC KOJICOAHHS B 05.12
KoJie0aTeIbHOM KOHTYpE.
36/36 [TpuMmecHBI TTOTYIPOBOJHUK — COCTaBHAS YACTh 3JICMCHTOB 06.12
CXEM.
37/37 | TlonynpoBOJHUKOBBIH KO/, 11.12
38/38 | Tpauzucrop. 12.12
39/39 | KoutpoJbHas padora Ne2 «MarHeTusm u 13.12
3JIEKTPOMATHUTHASI HHIYKIIUSD».
JJIeKTPpOMaruuTHoe usjaydenue (314.)
40/1 DNEeKTPOMarHUTHBIE BOJIHBI. 18.12
41/2 PacnipocTpanenue 351eKTpOMarHuTHBIX BOJTH. 19.12
42/3 DHeprusi, IepeHoCUMast JIEKTPOMarHUTHBIMH BOJTHAMH. 20.12
43/4 JlaBneHre 1 UMITYJIbC SJIEKTPOMArHUTHBIX BOJTH. 25.12
44/5 CriexTp 37eKTpoMarHuTHBIX BOJIH. Panno- u CBU-BoHBI B 26.12
cpezacTBax cBs3u. PagnorenedonHas cBs3b, paMoBEIIaHuE.
45/6 Panno- u CBY-BoHBI B cpecTBaX CBS3H. 27.12
46/7 PannorenedonHas cBs3b, paguoBeniaHue. 09.01
47/8 [puniun Iroiirenca. 10.01
48/9 OTpakeHue BOJIH. 15.01
49/10 [Ipenomiienne BOJIH. 16.01
50/11 Hucnepcus csera. 17.01
50/12 | JlaGopartopHasi paGora Ned «M3mepeHue mokaszareJst 22.01
NpeJIOMJIeHHS CTEKJIa».
51/13 | JIun3bL. 23.01
52/14 UenoBeueckuil 1y1a3 Kak ONTUYECKAsT CUCTEMA. 24.01
53/15 WuTepdepeHtiys BOIH. 29.01




54/16 | B3auMHOe ycuiIeHUE U OcIa0lIeHHE BOJIH B POCTPAHCTBE. 30.01
55/17 KorepenTHbie HICTOYHUKHU CBETA. 31.01
56/18 | qudpakius cera. 05.02
57/19 JudpaknroHHas pemeTka. 06.02
58/20 | JlaGopatopHasi paGora Ne5 «Haononenne unrepgepenmun 07.02
U 1 PaAKINHA CBETAY.
59/21 | PeuieHue 3ama4y Ha TeMy «3aKOHBI OTPAKEHHS U 12.02
MIPETOMIICHUS.
60/22 | Pemenue 3amau Ha Temy «Jludpakius u uHTEpdHEpEHIHD). 13.02
61/23 | KoutpoJibHas padora Ne3 «I'eomerpuyeckasi 1 BOJTHOBasI 14.02
ONTHKA».
62/24 | TerutoBoe U3TyYCHHE. 26.02
63/25 | ®otoaddexr. 27.02
64/26 KopryckynsipHO-BOTHOBOM Tyanu3m cBeTa. BoaHOBBIE 28.02
CBOMCTBA YaCTHII.
65/27 [TnaneTapHast Mojie b aTOMa 04.03
66/28 Teopus atoma Boopoa. 05.03
67/29 [Tornomenue u U3ayd4eHUE CBETa AaTOMOM. 06.03
68/30 | Jlasep. 11.03
69/31 DNEeKTPUUYECKUN 3apsi1 B ra3ax. 12.03
®u3nka BHICOKHX dHepruii (134.)
70/1 CocraB aTOMHOTO si/Ipa. DHEPrUs CBSI3U HYKJIOHOB B sIIpE. 13.03
71/2 DHeprusi CBs31 HYKJIOHOB B si/Ipe. 18.03
72/3 EcrecTBeHHas paln0oakTUBHOCTb. 19.03
73/4 3aKOH paIMOAaKTUBHOTO PACIa/ia. 20.03
74/5 HckyccTBeHHas paJuOAKTUBHOCTb. 25.03
75/6 Hcnonp30Banue sHEPruM NeNNeHUA A1ep. SAnepHas sHEpreTHkKa. 26.03
76/7 TepMosiaepHBIi CUHTES. 27.03
77/8 SnepHoe opyxue. 01.04




78/9 Bbuonornyeckoe neiicTBue pagroakTUBHBIX W3TYyYECHUH. 02.04
79/10 Krnaccudukaius 3eMeHTapHbIX YaCTHII. 03.04
80/11 JlenTOHBI U AHAPOHEI. 15.04
81/12 KBapku. BzaumoelictBrue KBapKoB. 16.04
82/13 | KoutpoJibHasi padoTa Ned « DU3HKa aTOMHOTO SIAPAX». 17.04
JJieMeHTHI acTpopusnku (94.)
83/1 Crpykrypa Beenennoii. Pacmupenue Beenennoit. 3akoH 22.04
Xab0mna.
84/2 Pacmupenne Beenennoii. 3akon Xa00ua. 23.04
85/3 KocMmoutornueckast MoJienb panHeit Beenennoit. Dpa 24.04
W3ITYYCHUSI.
86/4 Hykneocunres B panHei BeeneHHOTM. 24.04
8715 OO0pa3oBaHne aCTPOHOMHUYIECKUX CTPYKTYP. 06.05
88/6 DBOJIFOLHAS 3BE3]. 06.05
89/7 OO6pa3oBaHNE COTHEUHON CUCTEMBI. 07.05
90/8 Oporors COJIHEYHON CUCTEMBEL. 07.05
91/9 Opranundeckas )Ku3Hb BO BceleHHOM. 08.05
IHoBTOpenue (104.)
92/1 KunemaTtnka MaTepuaqibHON TOUKH. 08.05
93/2 3aKOHBI COXPAHEHUS B MEXAHHKE. 13.05
94/3 PenstuBucTCKas MEeXaHUKA. 13.05
96/4 MouiekynspHbie CBONCTBA BEIIECTBA. 14.05
97/5 TepmoanHaMuka. 3aKOHBI TEPMOIMHAMUKH. 14.05
98/6 Cunbl 1 3HEprust 3IEKTPOMAarHUTHOTO B3aUMOAEHCTBUS 15.05
HETIOJIBMDKHBIX 3apsi/IOB.
99/7 Pemenne 3amau 20.05




100/8 | UrtoroBasi KOHTpOJbHAS paboTa 21.05
101/9 | IloBTOpEHHE 22.05
102/10 | UtoroBsIii ypok. 22.05
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