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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHHMM K pe3yJibTaTam
OCBOEHHS OCHOBHOM 00pa30BaTesIbHOM Mporpammel, npejcrapieHHbx B ®I'OC COO,
a Takxe ¢ yu€TtoMm (QeaepanbHON pabodeld MporpaMMbl BOCHUTAHMUS M KOHIICTIIIUU
npenofaBaHus ydeOHoro mpeamera «@Dusmka» B 00pa30BaTeIbHBIX OpraHU3ALUAX
Poccuiickoit @eneparun, peanu3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

ConepxaHue mnporpaMMmbl 10 (u3uMKe HampaBieHO Ha (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHpa oOyuaromuxcsi 11 kimaccoB npu o0ydeHUU ux
¢uszuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIBHOCTHOTO IOJXOJa.
[Iporpamma no ¢gusuke coorBerctByeT TpeboBanusamM ®PI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEAMETHBIM pe3ysbTaTaM OOYyYEeHHs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTh peau3allMi MEXIPEIMETHBIX CBs3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMU YUYE€OHBIMHM MpeaMeraMu. B Hell onpenenstoTcsi OCHOBHBIE
1eMu U3y4eHus (U3MKH Ha YPOBHE CPETHEro 00Iero o0pa3oBaHMsl, IUIAHUPYEMBbIE
pe3yJbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIC, METANPEAMETHBIE, PEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uke BKIIOYAET:

e IUIAHMpYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI MO roJlaM O0yUEHUS;

e cojepkaHue yueOHoro mpeameTa « Du3nkay 1mo rojgaM o0ydeHusl.

®du3nka Kak Hayka o Hanbosee oOUIMX 3aKOHAX MPUPO/Ib, BHICTYIIAs B KAUYECTBE
y4eOHOT0O MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00
okpyxaromem wmupe. HIKoabHBIA Kypc (QHU3MKHM — CHCTEMOOOpasyrommil A
€CTECTBEHHO-HAYYHBIX yUCOHBIX MTPEIMETOB, TOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB U SIBJICHUN, HM3y4aeMbIX XUMHEH, Ouojorueit, (HunuecKoi
reorpadueit u actponoMmueit. Mcnonb3oBaHue U aKTUBHOE TPUMEHEHHUE (PU3HMUECKUX
3HAHUM OMNpenenseT XapakTep U pa3BUTUE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IMOJYYEHHsS HOBBIX MaTEpUaiOB C
3aJJaHHBIMU CBOMCTBaMHU M JApyrux. M3yueHue (U3MKU BHOCUT OCHOBHOM BKJaJa B
dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KApTUHBI MHpa  OOyYalolluxcs, B
(dbopMHUpOBaHNE YMEHHI IPUMEHSATh HAYUHbII METO MTO3HAHUS TP BBITOJIHEHUN UMU
y4eOHBIX HCCIIEIOBAaHUM.

B ocHOBy kypca (usuku 1st ypoBHS CpeaHETo 00IIero 00pa3oBaHus MOJOXKEH
PAA e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHUYECKH
3aBEPIIEHHBIM, OH COIEPKUT MaTepuan U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (Qu3MKU
00BbeIMHEH BOKPYT Pu3ndeckux Teopuil. Bexymmm B kypce sBisercs GopMUpOBaHHE
IPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TmpeanosaraetT HCIOJIb30BaHUE
rYMaHUTapHOTO MOTEHIMana (U3NYECKON HayKd, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uKu ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKIMH, HDABCTBEHHBIMU U
HKOJIOTMYECKUMHU TTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc hbusuku npeamnosiaraet 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHUUYECKUX M TEXHOJIOTUUECKUX PUIIOKEHUI N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes osxonocuzayuu  peannsyercss MOCPEACTBOM  BBEJIEHUS  JJIEMEHTOB
COJIEpKaHusl, MOCBAIIEHHBIX 3KOJOTMYECKUM IMPOOIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C PA3BUTUEM TEXHUKUM M TEXHOJIOTMM, a TaKkke OOCYKIEHMs IpoOieM
palOHAaIBHOIO [IPUPOIONOB30BAaHUS U SKOJOTHYECKONW OE30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHHs SBISAIOTCS (u3nueckue Teopuu ((HOpMUpPOBAHHME TMPEACTABICHUN O
CTPYKType€ NMOCTpOECHMs (PU3MUECKON TEOopuH, poiau (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJIE, TPAHUILIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJIX0/] B Kypce (DM3UKH peanu3yeTcs MPexk/ie BCEro
3a CYET OpraHW3alMH AKCIEPUMEHTATBLHON JeATeIbHOCTH oOyvatomuxcs. s
0a30BOro ypoBHS Kypca (PU3HMKH — 3TO HCIIOJIB30BAHME CUCTEMBI (PPOHTAJIBHBIX
KPaTKOBPEMEHHBIX dKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B IPOTpaMMe 10
¢uszuke O0OBEAMHEHBI B OOMIMH CIHCOK YYEHHUYECKHX MPAKTUYECKUX paloT.
Brigenenue B ykazaHHOM HepedyHe JabopaTopHbIX padoT, MPOBOAUMBIX ISl KOHTPOJIS
U OIICHKH, OCYIIECTBISACTCS y4aCTHUKaMHU OOpa30BaTEIBHOTO TpOIlecca MCXONs U3
OCOOCHHOCTEHM IUJIAaHUPOBAHUS M OCHalleHus kaOuHera ¢u3uku. [lpu sTom
oOecnieunBaeTcs OBJIAJCHUE OOYYaIOIMMUCA YMEHMSIMHM INPOBOJIUTH KOCBEHHBIE
U3MEpPEHUs, HCCIIEeOBAaHUS 3aBUCUMOCTEN (U3NYECKUX BEIUYMH U TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonblioe BHUMaHue yAenseTcsl pelIeHuI0 PacUETHBIX M Kaue€CTBEHHBIX 3a7ad.
ITpu 3TOM U1 pacdyETHBIX 3a4au MPUOPUTETOM SIBIISIOTCA 33Ja4d C SBHO 3a/laHHOM
¢buznueckoil MOAENbI0, TO3BOJSAIOIIME TMPUMEHSATh HM3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, Tak U HHTETPUPYs 3HAHUS U3 Pa3HbIX
pa3zznenoB. [t kaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1aHusl Ha O0OBSICHEHHUE
IpOTEKaHusl (PU3NUECKUX SBJICHUI U IPOLECCOB B OKPY KAIOIIEH KU3HHU, TpeOyroIue
BbIOOPA PU3NYECKON MOJENHN JIUIsl CUTYalluU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k mMarepualbHO-TEXHUYECKOMY
o0ecrieyeHn0 yuyeOHOro mporecca 0a30BbId YpOBeHb Kypca (U3MKH Ha YPOBHE



cpenHero oOmiero oOpa3oBaHMs JOJDKEH HU3y4aTbCs B YCIOBUAX IPEIMETHOTO
KaOuHeTa (U3MKKM WIM B YCJIOBUSAX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOro IuKiIa. B xabuHere (U3MKUA TOKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyAOBaHKE ISl BHITIOJHEHHSI YKa3aHHBIX B TIPOTpamMMe Mo (U3HKe
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHHUE.

JleMoHCTpalMOHHOE ~ oOOopyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH  C
OPUHIIMIIOM  MHHUMAJIbHOM  JOCTaTOYHOCTHM M  OOECHEYMBAET  MOCTAaHOBKY
NEPEUYNCIICHHBIX B TMporpaMMe 10 (u3uKe KIIOYEBBIX JACMOHCTpAUNA IS
UCCIICJIOBAaHMUSI ~ M3yYaeMbIX  SBJICHHH W  MPOLIECCOB, OMIHUPUYCCKUX U
(byHIaMeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe 000pyAOBaHHE M YYCHHMUECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcs B BUAEC TEMATUUECKUX KOMIUIEKTOB M 00ECTICUNBACTCS B pacdETe OJJHOTO
KOMIUIEKTa Ha JABYX oOydJaromuxcs. Temarndeckue KOMIUICKTHI J1aOOpaTOPHOTO
0o0OpymOBaHusl JOJDKHBI OBITh TIOCTPOSHBI Ha KOMIUICKCHOM HCIIOJIb30BAHUU
aHAJIOTOBBIX U IHU(PPOBBIX NPHUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CUCTEM B BHJIE IIUPPOBBIX J1a00paTOpHUil.

OCHOBHBIMU TIENIIMU U3YYeHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHHE UWHTEpeca M CTPEMJICHHS OOYyYaIOIMUXCS K HAyIHOMY
U3YYCHHUIO TPUPOJbI, DPA3BUTHE HUX HWHTEIUICKTyaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJCTaBICHHI O HAYYHOM METOJe MO3HAHHUS M (POPMHUpPOBAHUE
HCCIIEIOBATEICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

e (opMHpoOBaHHE HAYYHOTO MHUPOBO33PECHUS KaK PE3yJIbTaTa W3YYCHUS OCHOB
CTpOCHHS MaTepuH U (PyHAAMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHue yMeHHUI OOBSICHATH SIBICHUS C UCTIOJIb30BaHUEM (DHU3UIECKUX
3HAaHWUU ¥ HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUNA O pONMU (GUNKH I Pa3BUTHS APYTUX
€CTECTBCHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Leleil oOecreynBaeTCsl PElIeHHEM CIeAyIONINX 3a7ad B

mporiecce u3ydeHus Kypca (M3MKHA Ha ypOBHE CPEAHETO 00Iero oopa3oBaHums:

e MpHOOpPETEHHE CUCTEMbl 3HAHUK 00 OOHIUX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHsX, BKIIOYas MEXaHHWKY, MOJCKYJSIpHYI0  (QU3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPHU3UKY;

e (opMHpoBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(bU3HYECKUX SBJICHUHA B IPUPOJIC W JUTSI TIPUHSATHUS TPAKTHICCKUX PEIICHUH B
TIOBCETHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SIBHO 3aJaHHOUN
busznueckoil Monenblo, 3agad, IOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue (HPU3NYECKO MOJIENH, aICKBaTHOW yCIIOBUSM 3a/1auu;



e TMOHWMaHHE (UBMYECKUX OCHOB W TIPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMUSHUS HA OKPYKAIOULYIO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO TIUIAHUPOBAHUS W TIPOBEICHUS
(UBUYECKUX DKCIEPUMEHTOB, aHaIM3a W WHTEpHpeTanuu HHPOpMAIUH,
ONpEeICJICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

e CO3JaHUE YCIIOBHM Ui Pa3BUTHS YMEHUW IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOM I€ATEIbHOCTH.

Ha wusyuyenue ¢usuku (06a30BBI YpOBEHB) Ha YypOBHE CpEeAHEro OOIIero
oOpazoBanus orBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 vaca B Hezeno), B 11
Kjtacce — 68 JacoB (2 yaca B HE/ICIIO).

[Ipemnaraempiii B mporpamme 1o (u3uMke TmepedyeHb JdabopaTOpPHBIX H
NPaKTUYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JIENAET BBHIOOP
OpOBEICHUs] JIA0OPATOPHBIX pabOT U ONBITOB € YYETOM HWHIUBUIYaAIbHBIX
0COOEHHOCTEH 00yYJarOIIMXCH.

2. ITAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHOro mnpeamera «®Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanusi (0a30BbII YPOBEHB) JOJKHO OOECIICUUTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIHHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHOTO mpeameTa «DPu3nKay AOIHKHBI
OTpaxaTh TOTOBHOCTb K  CHOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOM BHYTPEHHEH TMO3UIMENH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUH,  COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOITIECTBA, PACIIUPEHUE KU3HEHHOTO OTThITa
U OIbITa JEATEIIbHOCTH B TMPOIECCE pealu3allid OCHOBHBIX HAaIMpPaBJICHUIN
BOCIIMTATEIBLHOM JCATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYUAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOT0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKMX  T'YMAHUCTUYECKHX |
JEMOKPaTUYECKUX LIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpEcax TIPa’kJaHCKOIrO
o0II1ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aUMO/JIEUCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKIMSIMHU 1 HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) IATPMOTHYECKOI0 BOCITUTAHUS:



c(OpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUAM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO TTOBEICHUS;

CIIOCOOHOCTh OILIEHHMBATh CUTYallMI0 M NPUHHMATh OCO3HAHHBIC pEILICHUS,
OpUEHTHPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM YMHCIIE B
NEATEIbHOCTUA YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIOUYas 3CTETUKY HAay4YHOI'O TBOPYECTBA,
MpUCYIIEro (PU3NYECKO HayKe;

5) Tpy10BOro BOCIMTAHUSA:

MHTEPEC K pa3nuyHbIM cPepam npodheccuoHaIbHOM IeITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOI, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp Oy my1iei
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30oBaHUIO M CaMOOOpa30BaHUIO B 001acTH
(U3UKY HA TIPOTSXKEHUU BCEH JKU3HMU;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYyJbTYpbl, OCO3HaHHE TJ00aJIHLHOTO
XapakTepa 3KOJOTHUYECKHX pooieM;

IJIAHUPOBAHUE U OCYUIECTBIICHHE JAEHCTBUI B OKPYXAIOIIEH Cpele Ha OCHOBE
3HAHUA LIEeJIE YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpPEHHE OMbITA IE€ATEIbHOCTH 3KOJOTMYECKON HApPaBICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (DU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UYECKON HAYKHU;

OCO3HAHHUE LIEHHOCTU HAYYHOU NeATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUYEHUS
GU3MKN  OCYIIECTBIATH MPOEKTHYIO M HMCCIEAOBATEIbCKYIO  JACSITEIBbHOCTD
WHJVBHUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Ba3oBble Jijornyeckue 1eiicTBUA:

camMoCTOSITeNIbHO  (OpMyJNHUpPOBaTh M aKTyaJllM3upoBaThb  IpodiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LEJIW ACATEIbHOCTH, 3aaBaThb IAPAMETPbI M KPUTEPUU HX
JNOCTUKEHUS,



BBISIBIIATh 3aKOHOMEPHOCTH M NMPOTHBOPEUUS B PACCMATPUBAEMBIX (DM3HUUECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIaH pEHIEHUS NpoOJeMbl ¢ Y4ETOM aHajiu3a HMMEOUIUXCS
MaTepHAIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIESITEIHHOCTh, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICICTBUN JEATEIHLHOCTH,

KOOPJIMHUPOBATH U BBITIOHSITH pa0OTy B YCIOBUAX PEATHHOTO, BUPTYATHHOTO H
KOMOWHHUPOBAHHOTO B3aMMOJIEHCTBHS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEUICHUU )KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBarebCcKue 1eiCTBUA:

BIIAZICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATHUSMU W METOJIAMH
(bU3uUeCKON HAYKU;

BJIa/IeTh HABbIKAMM YYEOHO-HCCIIEA0BATEIbCKOM M MPOEKTHOM NIEATEbHOCTH B
o0nacTu (U3MKK, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY TOUCKY
METOJIOB pelieHus1 3amad (U3UYECKOTO COJIEPKaHUsS, TPUMEHEHHUIO Pa3TuYHBIX
METO/IOB ITO3HAHMUS;

BJIaJ€Th BUJAMU JEATEIbHOCTH 1O TIOJYYEHHIO HOBOTO 3HaHUS, €ro
MHTEPIpPETALNU, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTYyAIUsX,
B TOM YHCJIC TIPH CO3/IaHUH YUCOHBIX MPOEKTOB B 001acTu (PU3UKH;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIM3upoBaTh 3ajadgy,
BBIJIBUTATh TUIIOTE3Y €€ peIeHus, HaXOAUTh apTYMEHTHI JIJIS JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a]1aBaTh MMApaMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B X0JI€ PELIEHUS 3a7a4l pPe3yJIbTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIBHOU
JEeSTEIBHOCTH, B TOM YKCIIE TIPU U3yYEHUH (PU3UKHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B TNPAKTUYECKYIO  00JACTb
KU3ZHENICATECIILHOCTH;

yYMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIE UJEH, NPEIaraTh OpUruHaIbHbIEC MOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOIMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

Pabora ¢ unpopmanmeii:

BIIQJICTh HABBIKAMHU TIOJMy4eHHs] WH(POpMAIu (U3UYECKOTO COACP)KAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIICCTBISITH TIOWCK, AaHAJIN3,
CUCTEMATHU3AlMI0 W HWHTEpHpeTanuo MHGOpPMAIMU pPA3IUYHbIX BUAOB U (GopM
Ipe/ICTaBIICHNUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;



UCIIOJIb30BaTh CPEICTBA HH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3aI[MOHHBIX 3aJa4 C
cOONIOICHUEM TpPEOOBAHUNM JPrOHOMHMKHM, TEXHMKM O€30IIaCHOCTH, TI'MTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAaHUS B PA3IUYHBIX opMaTax ¢ yuéTom
Ha3Ha4yeHUs] MHGOpPMAIMU U LIEJEBOW ayIUTOPHH, BHIOMpPAs ONTUMAIbHYIO (opMy
IPEICTaBICHUS U BU3YyaIU3aL1H.

KoMMyHuKaTHBHBIC yHHBeEpcaibHbIe yYeOHbIE 1eiiCTBHA:

OCYIIECTBIISATH OOIIEHHE HA YpoKaxX (DU3UKHU M BO BHEYPOUHOH EATEIbHOCTH;

pacmno3HaBaTh MNPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(MIUKTHL;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOK TOYKY 3pEHHUS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

[IOHMMaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HWHAWBHUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTHUKy M METOAbl COBMECTHBIX NEHUCTBUM € YYETOM OOIIKX
MHTEPECOB ¥ BO3MOXKHOCTEN Ka)/10I0 WIEHA KOJIJIEKTUBA;

OPUHMMATh  L€JIM  COBMECTHOM  JESATENIbHOCTH,  OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHXKEHHUIO: COCTAaBIATh IUIAH JICWCTBHM,
pacnpenenarb poiud C Y4YETOM MHEHUH YYaCTHHKOB, OOCYXAAaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOErO BKJIAJa U KAXKIOrO0 y4aCTHUKA KOMaH/Abl B OOLIMIA
pe3yJsbTaT no pa3pabOTaAHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TIPOEKTHI, OIEHUBATh MWJEW C TO3UIMH HOBHU3HBI,
OpPUTHHABHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh  MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHHE B  Pa3IUYHbIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryJsiTHBHBIC YHUBepCcAJIbHbIe y4eOHbIe 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO ACSITENBHOCTh B O0OJACTH
(U3MKM W AaCTPOHOMHM, BBIABIATH IPOOJIEMBI, CTaBUTh U (OPMYJIHPOBATH
CcOOCTBEHHEIE 3a/]a4H;

CaMOCTOSITENIbHO COCTABJISATH IIJIaH PEIICHUs PACUETHBIX M KAUECTBEHHBIX 33]1a4,
IUIaH BBIMIOJIHEHUSI MPAKTUYECKOW paboThl € YYETOM HMEIOLIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MIPEeIMETa Ha OCHOBE JIMYHBIX [TPEANOYTEHUN;

JenaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;



OLICHUBATh MPHUOOPETEHHBIN OTIBIT,

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMUA B 00JaCTH (PU3HKH,
TIOCTOSTHHO TTOBBIIIATH CBOI 00pa30BaTEIbHBIA U KYJIbTYpHBIH YPOBCHB.

CaMOKOHTPOJIb, YMOIMOHATbHbII HHTEIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCHTh KOPPEKTUBHI B JIESATEIBHOCTB,
OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEIISAM;

BJIaJIETh HABBIKAMH MO3HABATEIBHON PeQIIEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JAEUCTBHUI M MBICTHTEIILHBIX MIPOIIECCOB, HX PE3YJIHTATOB M OCHOBAHUH;

MCIIONIb30BaTh MPHEMBI pe(IEeKCUH JIsi OIICHKU CUTYaIllH, BEIOOpa BEPHOTO
peleHus;

yMETh OIIEHHBATh PUCKA W CBOEBPEMEHHO NPUHUMATH PEHICHUS [0 UX
CHIKCHUIO;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX T[PH aHalu3e pe3yJbTaToB
NESTEIbHOCTH;

PUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU M JJOCTOWHCTBA;

OpUHUMATh MOTHBBI W apTYMEHTBl JAPYTUX I[PH aHaJIH3€e pPe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHOKH.

B mportiecce mOCTHXEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS MPOTPAMMBI TI0
buszuke A ypoBHA cpeAHero oOmiero oOpa3oBaHHs |y — OOy4aroummxcs
COBEPILIEHCTBYETCS IMOITUOHATBHBIH WUHTEJUICKT, IpeIoIararoni
cOpPMHUPOBAHHOCTH:

CaMOCO3HaHMsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATH CBOE IMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAIpPABICHHUS Pa3BUTUS COOCTBEHHON AMOIMOHAIBHON CQephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpETyJIMPOBAaHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIOCOOHOCTh  AJaNTHPOBATBCS K
IMOIMOHATILHBIM U3MEHEHUSIM U TPOSIBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMY, BKJIIOYAIOMICH CTPEMIICHHE K JIOCTHKCHHIO el U
yCIIeXy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE [€HCTBOBAaTh HCXOJIS M3 CBOUX
BO3MOKHOCTECH;

OMIIATHH, BKJIIOYAMOMIEH CIOCOOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSIHUE
APYTUX, YIUTHIBATH €TO MPU OCYIISCTBICHUU OOLICHHUS, CIOCOOHOCTh K COUYBCTBHIO
U CONePEKUBAHUIO;

COLMATBHBIX HABBIKOB, BKJIFOUYAIOIIMX CIOCOOHOCTH BBHICTPAaUBATh OTHOIIEHHUS C
APYTHMU JIFOJIbMH, 3200 TUTHCS, TIPOSIBISITh HHTEPEC U pa3penaTh KOH(IUKTHL.

NPEJIMETHBIE PE3YJIbTATDI

K xoHIiy oO0yuenus B 11 kjaacce nmpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE

JOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD y 00YUAFOIINXCS YMECHUI:



JE€MOHCTPUPOBATh Ha MPUMEpPAX poJiib U MecTo (PU3MKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PAa3BUTHM COBPEMEHHOM TEXHUKU U
TEXHOJIOTMM, B IPAKTUYECKOW JECATEIBHOCTH JIIOACH, LEIOCTHOCTh M E€AUHCTBO
($u3nuecKoil KapTUHBI MUPA;

YUUTBHIBATh TPAHULIBI IPUMEHEHHS U3YUCHHBIX (PU3MUECKUX MOJENEH: TOUCUHBIN
ANEKTPUYECKUH 3apsill, Iyd CBETA, TOYEUHbI HICTOYHUK CBETA, SIJIEPHAs MOJEIIb aTOMA,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7jpa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (U3MYECKUE SABJICHUS (IIPOLECCHI) U OOBSCHATH MX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKM M KBAHTOBOM (DU3UKHU: DJIEKTPUUECKAs MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHMTHOE JEHUCTBUS TOKA, B3aWMOJEUCTBUE
MAarHMATOB, 3JICKTPOMATHUTHAS MHIYKIMSA, JEUCTBUE MArHUTHOIO I10JI1 HA IPOBOIHUK
C TOKOM M [JBWXYIUMHCA 3apsj, DJJIEKTPOMArHWTHbIE KOJEOaHHWS W BOJIHBI,
IIPSIMOJIMHEWHOE pacrpocTpaHeHue CBETA, OTpa)keHHUe, IIPEJIOMJICHHE,
uHTepdepeHusa, Audpakuus W HOJAApHU3alMs  CBeTa, JUCIEPCUs  CBETa,
dotoanexktpudeckuii dpdext (hoTodaddekt), cBeTOBOE MABICHHE, BO3HUKHOBECHHE
JMHEWYaTOro CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAasT W  HCKYyCCTBEHHAas
PaaOaKTUBHOCTB;

ONUCHIBATh W3YUYCHHBIE CBOWCTBA BeUIECTBA (JIEKTPUUYECKUE, MarHUTHBIE,
ONTHYECKUE, JEKTPUUYECKYIO MPOBOJIUMOCTD PA3JIUYHBIX CPET) U HIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YS (U3NYECKUE BETMUUHBI: SJICKTPUUECKUN 3apsil, crujia
TOKA, DJIEKTPUYECKOE HAIPSDHKEHHUE, DIIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTH
NOTEHLNAJIOB, 3JEKTPOABIKYIIAas CUiIa, paboTa TOKA, MHAYKLHS MArHUTHOTO MOJI,
cuna Amrnepa, cuna JlopeHna, MHIYKTUBHOCTh KaTyLIKH, SJHEPIUS dJIEKTPUYECKOTO U
MarHMTHOTO MOJIEH, MEPHOJ] U YacToTa KojeOaHui B KoyueOaTeIbHOM KOHTYpE, 3apsij
U cujia TOKa B MPOLIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHui, OKyCHOe
pPacCTOSsHME M ONTHYECKas CWia JIMH3bI, MPHU ONHCAHWUU IPABWIIBHO TPAKTOBATh
(U3MYECKUI CMBICI UCIIOJIb3YEMbIX BETMUMH, UX 0003HAYEHUS U €IMHULIbI, YKa3bIBATh
(GbopMyIIbl, CBSI3bIBAIOIIME JaHHYIO (PU3UUECKYIO BEJIUYHUHY C APYTUMH BEIUUYUHAMY;

ONMUCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUA W IPOLECCHI, HCHOJIb3YS
¢bu3nuecKre BEIMUNHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI U 4aCTOTA
CBETa, SHEPIUs U UMITYJIbC (POTOHA, IEPUOJ TONTypaclaga, SJHEPTUs CBSI3U aTOMHBIX
a1ep, NMpU ONUCAHUM IPABUIIBHO TPAaKTOBAaTh (PU3MUECKUH CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U €IUHUIIbI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
¢bu3MYeCKyI0 BEIMUUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HaUCHUE (PU3NUECKON
BEJINYUHBI,

aHAJIM3UPOBATh (PU3MUECKHE MPOLECChl U SIBICHHUSA, HUCIOIb3Ys (PU3NUECKUE
3aKOHBI M NMPUHUUIBL: 3aKOH OMa, 3aKOHBI IIOCJIEN0BATEIBHOTO U NapaJlIEIbHOIO
COCAMHEHNs TNPOBOJHUKOB, 3aKoH Jxoyisa—JIleHnma, 3akoH 3JIEKTPOMarHUTHOU
MHIYKIUH, 3aKOH IPSMOJMHEUHOIO PACIHpPOCTPAHEHUS CBETA, 3aKOHBI OTPaKCHUS



CBETAa, 3aKOHBI MIPEJIOMIICHUS CBETa, ypaBHeHUe DiftHITelHa 1711 poToaddexra, 3akoH
COXPAHEHHUS DSHEPruu, 3aKOH COXpPaHEHMs] HMIIyJbCa, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsia, 3aKOH COXpAaHEHMsS MAacCOBOTO 4HMCla, MOCTyjaTtel bopa,
3aKOH paJMOaKTHUBHOIO pacmaja, Mpy 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKO€ BbIpAKEHHWE U YCIOBHsS (TpaHUIIBl, 00JIACTH)
MPUMEHUMOCTH;

OTIpE/ICTISATh HAMpPABJICHHE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJISI TPOBOJAHHKA C
TOKOM, cHJibl Amriepa u cuibl Jlopenna;

CTPOUTH U OMUCHIBATh N300pakeHUE, CO3/IaBAEMOE MJIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBITIOJHATh OKCHEPUMEHTHl MO HCCIEIOBAaHUIO (U3HUECKUX SBICHUN H
IPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHHl: MpH 3TOM
dbopmyMpoBaTh MpodeMy/3aiady U TUIOTE3y YYEOHOTO AKCIIEPUMEHTa, COOMpATh
YCTQHOBKY W3 MPEAJIOKEHHOTO 000PYOBaHUs, IPOBOJUTH ONBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE M3MEpPEHUs (DU3MUECKUX BEIUYUH, MPH
ATOM BBIOMpATh ONTUMAJBHBIN CHOCO0 H3MEPEHHS U HCIOJIB30BaTh H3BECTHHIC
METObI OLCHKH ITOTPEMIHOCTEN U3MEPEHNU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMUH C HCIIOJIB30BAHUEM MPSIMbIX
U3MEpPEHUIl: TpPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUPOBATH pE3yJIbTAThI
MOJIy4Y€HHOM 3aBUCUMOCTH (PU3UUECKHUX BETMYMH B BUJE TaONULl U rpaduKoOB, eiaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIEI0OBaAHUS;

coOyoaaTh npaBuiia 0€30MacHOTO TpyJa NMPU MPOBEIEHUHM HCCIEIOBAHUN B
pamMKax Y4eOHOro OKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM UM MPOEKTHOM
AESITEIbHOCTH C HCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOHCTB M JIaOOPATOPHOTO
000pyI0BaHUS,

pemaTh pacu€THbIC 33J]a4i C ABHO 33JaHHOM (PU3UUECKON MOJENbIO, UCTIONb3YS
¢u3nyeckue 3aKOHBI M MPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaydl BHIOMPAThH
(bu3MYECKyI0 MOJEINb, BBIICTATh (PU3NUECKHE BETUYUHBI U (OPMYIIbI, HEOOXOIUMBIE
Wig e€ peuieHus, MPOBOJUTH PAcu€Thl M OLIEHUBATH PEAIBHOCTh IOJYyYEHHOTO
3Ha4YeHUs1 PU3NIECKOI BETUUNHBL;

pemaTh KadyeCTBEHHBIE 3a/la4M: BBICTPAWBATh JOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyXIeHHIl ¢ Omopold Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYecKue SIBICHUS;

MCIIOJIb30BaTh MPH PEIICHUH Y4€OHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [UI TIOWCKA, CTPYKTYpUPOBAHHs, WHTEPIpPETAllMd M MPEICTaBICHHUS
yueOHOM ¥ HAy4YHO-TOMYJSPHOM MHQPOpPMalWK, MOJYYEHHOH U3 pa3iHyHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMylo HH(OpMaILInIo;



OOBSCHSTH IPUHITUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUIECKUX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apYyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB OKPY’KAIOIIETO MUPA, B Pa3BUTUE TEXHUKH
U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
oOecnieueHrs O€30MaCHOCTH TpU OOpalleHUH C NpUOOpaMH U TEXHHUYECKUMU
YCTPOMCTBAMHM, JUIsl COXPAHEHUs 3J0POBbS U COOJIIOJECHUS HOPM 3KOJIOTHYECKOTrO
NOBEJICHUS B OKPY>KalOLLEH CpeJIe;

paboTaTh B TpYyINIE C BBIIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBAaTh pabOTy TPyNMbl, PalUMOHAIBHO paCHpeneniaTh OOS3aHHOCTH H
IJIAHUPOBATh JIESITENBHOCTh B HECTAHIAPTHBIX CUTYalUsIX, AIEKBATHO OLICHUBATH
BKJIQJ] KQXJOT0 U3 YYACTHUKOB

IPYIIbI B pelIEHUE paccMaTpuBaeMou MpoOIeMbl.

3. COAEP KAHUE YYEBHOI'O ITPEAMETA
11 KUIIACC
Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTostHHbIE MarHUTHI. B3anMoAEeNCTBUE MOCTOSIHHBIX MarHuToB. MarHutHoe
nosne. Bektop MarHuTHOM MHAYKUMH. [IpMHIMI Cyneprno3uuyuyM MarHUTHBIX ITOJIEH.
Jluanm wmarHuTHOM wWHAYKUMW. KapThHa I5WHUNA MAarHATHOM WHAYKIWU MOJIA
NOCTOSIHHBIX MarHuTOB.

MarHuTtHOE€ 1oje NpoBOJIHHUKA ¢ TOKOM. KapTuHa TMHUI MHIYKIIMM MarHUTHOTO
IOJISI JUIMHHOTO MPSIMOTO IMPOBOJHHUKA W 3aMKHYTOIO KOJBLEBOIO IPOBOJIHHUKA,
KaTywky ¢ TokoM. OnbIT Dpcrena. BzanmoaelcTere NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MOJlyJIb ¥ HampaBlieHUE. J[BUKeHUE 3apsHKEHHOW YaCTUIII B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel Jlopeniia.

SIBrieHne 3IIEKTPOMarHuTHOM MHAYKIMHA. [I0TOK BEKTOpa MarHMTHOM MHIYKIIVH.
DNEeKTPOABMKYILAS CUJIa MHIYKIMH. 3aKOH 3JIEKTpOMarHuTHoW nHaykuuu dapazes.

BuxpeBoe nsnekTpuyeckoe moJie. ONEKTPOABWKYILIAs CHJIAa HWHAYKIHU B
IPOBOJHUKE, JIBHXKYLIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  SIBIGHME  CaMOMHAYKUMHU.  OJEKTPOIBIXKYyLIash  CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHuyeckue yCTporuCTBA U MMPAKTUYECKOE TPUMEHEHUE: TTIOCTOSIHHBIE MAaIHUTHI,
ANEKTPOMArHUThl,  JJEKTPOJABUraTeNlb, YCKOPHUTENIM  DJIEMEHTApPHBIX  YacCTHIL,
UHAYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHUE 3JIEKTPOHHOT'O IyYKa MArHUTHBIM TOJIEM.

JIMHUY UHAYKIMY MarHUTHOTO TOJIS.

B3auMozeicTeue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHON UHAYKLINH.

[IpaBuno Jlenua.

3aBUCUMOCTb DJJIEKTPOJABIKYLIEH CHJIBI MHIYKIHMH OT CKOPOCTH H3MEHEHUS
MarHuTHOTO IOTOKA.

SlBneHne caMOMHIyKIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3yueHne MarHuTHOTO I1OJISl KaTyIIKH C TOKOM.

HccenenoBanue 1elCTBUS IOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

Hccnenoanue sSBICHUS JIEKTPOMArHUTHOM UHIYKLIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenbHas  cucrema. CBoOOJHBIE ~ MEXaHMYECKHE  KoJIeOaHMs.
['apmonnueckue konebanus. Ilepuon, uwacrora, ammautyga u (asza KoseOaHMIA.
IIpykuHHBIM MaATHMK. MareMarudyecknii MAasTHUK. YpPaBHEHHME T'apMOHMYECKHUX
kosneOanuii. [IpeBpaiienne sHeprun Mpu rapMOHUYECKUX KOJIEOaHUsX.

KoneOarenbHbiii  KkoHTYyp. CBOOOJHBIE DJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJIE€OaTeNbHOM KOHTYype. AHAJIOIMS MEXAYy MEXaHWYECKUMHU U
AJIEKTPOMAarHuTHeIMU KosiebanusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU
B UJCAIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBieHune O 3aTyxaromMX KojeOaHUsSX. BbIHYXIEeHHbIE MeXaHUYECKHE
KoseOaHus. PezoHanc. BeIHYKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMsI.

ITepemennsbiii  TOK. CHHYyCOMJANbHBIM MEPEMEHHBI TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JEUCTBYIOIEE 3HAYECHHE CHUJIBI TOKa U
HaIpPsKECHUS.

Tpanchopmarop. IIpousBoacTBo, mepenada u MOTPEOICHHUE 3IEKTPUUYECKOM
DHEPIrUU. OKOJIOTMYECKHE PHUCKM IPU IIPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
UCII0JIB30BAHUS IEKTPOIHEPTUU B IIOBCEIHEBHOM KU3HH.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIEKTPUYECKUU
3BOHOK, T'€HEPATOP NEPEMEHHOTO TOKA, IMHUN DJIEKTPOIIepe1ay.



Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoyieOaTeTbHOW CHUCTEMBI (TIPYXKUHHBIA WM
MaTeMaTUYeCKU MasiTHUK).

Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne cBOWCTB BBIHYKACHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHWS.

OcuusiorpaMmbl (3aBUCUMOCTH CHJIBI TOKa W HAIPSKEHUST OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc 1npu 1OCIEIOBAaTENbHOM COEIMHEHHHM PE3UCTOpa, KaTYILIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.

Mopens IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnepoBanue 3aBUCHMOCTH MEpUOJAa MallbIX KOJeOaHWM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMEHHOr0 TOKA B IIENU U3 MOCIEI0BATENBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMACHUMHbBIE 60JIHbL

Mexanuueckue BOJHBI, YyclioBUs pacnpoctpaHeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JJIMHAa BoJHbBL. [lomepeuHble W OPOJOJIBHBIE  BOJIHBIL.
WnTtepdepentus u nudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI M3Jy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHuas opuentanusi BektopoB E, B, V B anexkrpomaruutHOlil BoaHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJH: OTPaKE€HUE, MPEIOMJICHHE, MNOJspu3aius, JUdpaxius,
unTepdepeHius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[IIkana >JE€KTPOMATHUTHBIX BOJIH. [IpMMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAcHuA. Paqnonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JUWAarHOCTMKAa B TEXHUKE WM MEIMIIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neyn.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTPaHEHUE TOMEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

HabGnronenue otpaxeHus: U IpeOMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennmnn u qmudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.



Habmoienue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C AMILTUTY/IOM U YaCTOTOM
KoJie0aHui.

HccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHHUE,
noJiipu3anus, 1uppakuus, THTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsmMoiMHENMHOE pacnpoCTpaHEHHWE CBETa B
oaHopoaHou cpeae. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHus cBeTa. [locTpoenune u300paxkeHUN B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIOTHBIA MOKa3aTelb
npenomnieHus. llonmHoe BHyTpeHHee orTpaxeHue. IIpenenpHbI yrom IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucniepcust cBera. ClI0XKHBIN cocTaB 0eoro ceerta. LIBer.

Cobuparoniue U paccerBarolye JUH3bl. ToHkas uH3a. DOKYyCHOE PACCTOSIHUE U
ONTHUYEeCKass cujla TOHKOM nuH3bL [locTpoeHue wn300pakeHUil B cOOMpAIOMIUX U
pacceuBarommx JIMH3ax. DopMysia TOHKOM JUH3bIL. Y BEJIMYEHUE, TABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. Uutepdepenius ceera. KorepeHTHbIE HICTOYHUKH. Y CIOBUS
HaO0JII0/IEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHONW KapTUHE OT JIByX
CHUH(aA3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakus cera. JudpakunonHas pemeérka. Y cinoBue HaOMIOACHUS TIaBHBIX
MaKCUMyMOB TIpU TMaJ€HUHM MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIUOHHYIO
PEIIETKY.

ITonspusanus cBera.

TexHuyeckue yCTPOWCTBA M NPAKTHUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
¢doToanmapar, MPOEKIUOHHBIN arnmapaT, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHAs OINTHKA,
nudpakiMOHHAs PEMIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpsMonHEHOE pAacHpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHHE CBETA.
OnTrueckue mpuodOpBI.

[TonHOE BHyTpeHHEE OTpakeHue. Mojelb CBETOBOAA.

UccnenoBanue cCBONCTB H300paKeHUH B JIMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepeHnmm cBeTa.

Hab6nronenue nudpaxiuum ceera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIMIBI0 TUGPAKIIMOHHON PEIETKH.

Hab6nronenue nonspuzanum cBeTa.



Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi

W3mepenne noka3arens NpeOMICHHS CTEKIA.

UccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Hab6nronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crieUAJIBHON TEOPHUH OTHOCUTEIBHOCTH

I'pasuiel MPUMEHUMOCTH KJIACCHYECKOM MeXaHuKH. IlocTynaTsl criennanbHOM
TEOPUU OTHOCUTEILHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpalICHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p MacChl C DHEPIrUE€M M UMITYJIbCOM PEISATUBUCTCKOW YACTHUIbl. DHEPIrus
MOKOSI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmolt K6AHM OGO ONMUKU

®otonsl. Popmyna [1nanka cBsi3u s3HEpTrUU (HOTOHA C €TO0 YACTOTON. DHEPTHUA U
UMITYJIbC (POTOHA.

OtkpeiTue U ucciaegoranue ororddexra. OnbiTel A. I'. CrosneroBa. 3aKOHBI
doroadpdekra. Ypasuenue OitHmTeitHa ans dotosddexra. «KpacHas rpanuma»
doTordexra.

JlaBmenne cBera. OnbiThl 1. H. JleOenena.

XUMHUYECKOE JEeHCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE NpPUMEHEHHUE: (POTOAIEMEHT,
dboTonaTuuk, coHeyHast 6aTapes, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHEMIHETO (oToddhdeEKTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopra mo paccessHMIO 0 -4aCTHII.
[Inanerapuas mozaens atoma. [loctynatel bopa. M3nydenue u nornomnieHue (OTOHOB
IIpY NIEPEXOJE aTOMa C OJIHOI'O YPOBHS SHEPrUu Ha Apyrou. Bunel cniektpoB. Crektp
YPOBHEU 3HEPIUM aTOMa BOJOPOAA.

BonnoBeie cBoiicTBa vactuu. Bomnbl ne bpoiinsa. KopryckynsipHO-BOITHOBOM
IyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YECHHUE.

TexHuyeckue ycTporucTBa U NPaKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHAIU3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue NIMHBI BOJHBI J1a3epa.

Hab6nronenue nuHeHyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi

Hab6nronenue nmuaeiuaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CJIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paauoaktuBHOCTH. OnbITel Pesepdopa mo onpeneneHnio coctaBa pailuoaKTUBHOTO
usnyuenusi. CoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BivsHue paainoakTMBHOCTH
Ha )KMBBIE OPTaHU3MBI.

OtkpbiTEe TpOTOHA W HeWTpoHa. Hykinonnas moxenp sgpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacna. DNeKTPOHHBIA U IO3UTPOHHBIN OeTa-pacnan. ['lamMmma-u3inydenue.
3aKOH paJMOaKTUBHOIO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHbie peakuuu. [leneHue u CUHTE3 AI€Ep.

SAnepusiii peaktop. TepmosinepHsiit cuntes. [IpodaemMbl 1 EpCTIEKTUBHI SIAEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKThI IAEPHOU SHEPTETUKHU.

OnemMeHTapHble YaCcTULbL. OTKPBITUE MO3UTPOHA.

MeTtonbl HaOJIIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTallbHbIEe B3auMOJIelcTBUSA. EquHCTBO (pr3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpOHWCTBA M NPAKTUYECKOE NPUMEHEHME: NO3UMETp, KaMepa
Bunscona, simepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

HccnenoBanue TpEKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoOHOMUU. [IpuUKIanHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3mnoro HebGa. Co3Be3nus, SpKue 3BE3IbI, IUIAHETHI, UX BHIUMOE
JBUKEHUE.

ConnHeuyHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. MicTounnk 3Heprun ComHia v 3BE31. 3BE3bI,
UX OCHOBHBIC XAPAKTEPUCTUKH. /[narpamMma «CHEKTpaJbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI IIABHOM IMOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBY IS



3BE31 IVIABHOM MOCEA0BaTeNbHOCTU. BHyTpeHHee cTtpoeHue 3BE34. COBpEMEHHBIE
MIPEACTABICHHS O TPOUCXO0KIEHUN U ABOIIOLMU COJTHIA U 3BE3/. DTaIlbl )KU3HU 3BE3].

Muieunsiii Ilyte — Hama ["amaktuka. Ilonoxxkenue u aBwxeHue CoJiHIIA B
lNamaktrke. Tunel ranakTuk. PaguoranakTuku M KBaszapbl. UEpHBIE IBIPHI B SApax
TaJIAKTHK.

Bcenennas. Pacmmupenune Bceenennoii. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacmraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

Habmonenuss HEBOOPYKEHHBIM TJA30M C HUCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN NIl ONpPEICICHUs MOJO0KEHNU HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOJyIapus U IpKHE 3BE3bI.

Habmronenus B treneckon JlyHsl, mianet, Mieunoro I1yTu.

O06o0marniee NOBTOpPeHHE

Ponb pus3mku 1 acCTpOHOMUU B 3KOHOMUYECKOU, TEXHOJIOTUYECKOM, COIMATbHOM
Y 3TUYECKOU cpepax AesITeIbHOCTH YeJIOBEeKa, POJib U MECTO (PU3UKHU U ACTPOHOMHUH B
COBPEMEHHOM HAyYHOW KapTHHE MHpa, pojib (HU3NUECKON Teopur B (POPpMHUPOBAHUHU
npecTaBiIeHU 0 GU3NYECKON KapTHHE MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B
oO01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTrHbie CBA3H

N3yuenue kypca gusuku 0a3oBoro ypoBHs B 11 kiacce OcCylecTBISETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMHd MaTEMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemnvie nowsimusi, CBSI3AHHBIE C W3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: ABJICHHUE, HAYYHbIN (PakT, TUroTe3a, pu3nueckas BeJIMUMHA, 3aKOH, TEOPHS,
Ha0JII0/ICHKE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxka: pellieHre CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (PYHKITUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M MX IPOEKIMH HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB, ITPOU3BOJIHBIC
AJIEeMEHTapHbIX (QYHKUUNA, MPU3HAKK TOJ00MS TPEYroJIbHUKOB, OIpEeIeHHEe
TJTOIIAIM TUIOCKUX (GUTYp U 00bEMA Te.

buonocus: »nekrpuueckue SABIEHUS B IKUBOM MpHpoje, KojebOaTenbHbIe
JBUKEHUSI B KMBOM MPUPOJE, ONTUYECKHUE SBJICHHUS B KHUBOM NPUPOJAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX
TE€JI, MEXaHU3Mbl 00Pa30BaHUs KPUCTATUIMUECKOU PEMIETKH, CIIEKTPAIbHBINA aHAJIH3.

l'eocpaghus: marHuTHBIE TIOJIOCA 3E€MIIH, 3aJI€KU MarHUTHBIX Py, PoToChEMKA
36MHOM ITOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSICEHNM.



Texnonocus: TWHUM  DIIEKTPOINEpENAd, TEHEPATOP IEPEMEHHOTO  TOKa,
AJIEKTPOJABUTATENIb, WHAYKIMOHHAS II€Yb, paaap, paJuONpPHUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, NPOEKIIMOHHBLIM ammapar, BOJOKOHHAsl OIITHKA,

COJIHEUHas OaTapes.
4. TEMATHYECKOE IIVIAHUPOBAHUE

11 KJIACC
Ne HaumeHoBaHue pa3iesioB U KouaunyecTBo Kontpoabubie  IIpakTuyeckue
n/n TeM NPOrpaMMbl 4acoB padoTshI padoThI

Pazpea 1. JIEKTPOJUHAMUKA

MaruutHoe noie.
1.1 11 1 3
DJIEKTpOMAarHuTHas: UHTY KIS

Nroro no pazgeny 11

Pasnen 2. KOJIEBAHUA U1 BOJIHbBI

)1 MexaHnyeckue u 9 |
’ 3JICKTPOMArHUTHBIC KOJICOaHUS

Mexannueckue u

2.2 5 1
3JIEKTPOMAarHUTHbIE BOJTHBI
2.3 Orntuka 10 3
Hroro no pasaeny 24 1 4
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHN
31 OcHOBBI cHIEIMAIBHON TEOPUU 4 1
' OTHOCHTEIBHOCTH
Nroro no pazgeny 4 1
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6
4.2 Crpoenue aToma
4.3 ATOMHOE SApO 5
Hroro no pazneny 15

Pazngea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DJIEMEHTHI ACTPOHOMUU U
51 P 7 1

acTpou3uKu

Nroro no pazgeny 7 1

Pasznen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHUE 4




Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




4. KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
N Jlara npoBenenust JJIeKTPOHHbIE
. /:)1 HaumeHoBaHue TeMbl yPOKa uudposbie
aH paxr o0pa3zoBaTejbHbIE
pecypcebi
09.09.25 IlocTossHHEIC MArHUTHI B HIX
1 B3auMoOJeicTBrE. MarHuTHOE I0JIE. bubmunoreka LIOK
Bektop MarHuTHOM MHAYKIUH. JIMHIM https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIIMH
11.09.25 MarsuTHO€ 110J1€ IPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue buGnnorexa LIOK
https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 12.09.25 JlaboparopHnas pabota «3yueHue bubmuoteka [JOK
MAarHUTHOTO IO0JIA KaTYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
16.09.25 JleficTBMe MarHUTHOTO IIOJIS Ha
MPOBOAHUK ¢ TOKOM. Cuita Amrepa.
4 JlaGopaTtopHnas padora «McciaenoBanue bubmorexa OK
. https://m.edsoo.ru/ff0c9ac0
JIEUCTBUS MOCTOSIHHOTO MarHuTa Ha
PaMKy ¢ TOKOM»
18.09.25 JleficTBue MarHUTHOTO IOJIS Ha
5 JBHOKYIIYIOCS 3apsKEHHYIO YaCTHILY. bubmorexa OK
https://m.edsoo.ru/ff0c9df4
Cumna Jlopenua. Pa6ora cumst Jlopenma
19.09.25 DneKTpoMarHuTHas MHayKuus. [loTok
6 BEKTOpa MarHuTHOW uHAyKuuu. IJ1C
MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykiuu dapanes
. 25.09.25 JlaboparopHas pabota «lccrnenoBanme bubmmoreka [JOK
SIBJICHUS 3JICKTPOMArHuTHOM WHTYKI[UW)Y https://m.edsoo.ru/ff0cal50
26.09.25 WHnaykTuBHOCTD. SIBNIEHUE
2 camouHaykiuu. J/]C caMOUHTyKLIHUH. bu6mmoreka [IOK
OHeprus MarHUTHOT'O NOJISl KaTyILIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE 110J1€
02.10.25 TexHuueckue ycTpoicTBa U X
MPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
9 AJIIEKTPOMATHUTBHI, JIEKTPOABUTATEb,

YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
WHAYKIOUOHHAA IMMCYb



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

03.10.25

O6o6mmarmuii ypok « MaraHuTHoe mode.
DNIEKTPOMArHUTHAsE UHY KLU

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

09.10.25

KoHnTtponbHas paborta mo Teme
«MaruauTtHoe 1nose. DJIeKTpOMarHuTHas
AHIYKLIUSD

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

10.10.25

CB00OOgHBIE MEXAHUYECKUE KOJIEOAHNUSI.
["apMonnueckue konebanus. Y paBHEHHE
TapMOHHMYECKHUX KOJICOAHUH.
[IpeBpamienue 3aepruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

16.10.25

JlaGopaTtopHnas padora «McciaenoBanue
3aBUCUMOCTH ITEPHO/Ia MAITBIX KOJIeOaHMA
rpy3a Ha HUTH OT JUTUHBI HUTH  MacChl
rpy3a»

14

17.10.25

Koneb6arensublit koHTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHHS B
U/IealTbHOM KOJIe0aTeIbHOM KOHTYDE.
AHanorus Mexa1y MEXaHHUECKUMU U
9JIEKTPOMAarHUTHBIMU KOJICOaHNAMH

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

23.10.25

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPIrHH B UICATBHOM KOJIeOaTeIbHOM
KOHTYpE

bubmunorexa LIOK
https://m.edsoo.ru/ff0cb9c4

16

24.10.25

[IpencrasieHue o 3aTyXarIUX
KosieOaHusAX. BoiHyX1eHHbIC
MexaHuueckue koaeOanus. PezonaHc.
BbIHyX1eHHBIE 2JIEKTPOMAarHUTHBIE
KosieOaHus

bubmunorexa LIOK
https://m.edsoo.ru/ff0cbb86

17

06.11.25

[lepemennslii Tok. CHHYCOUIANbHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

07.11.25

Tpanchopmarop. [IpousBoacTso,
nepeaava u noTpedIeHue dIEKTPHISCKON
SHEPTUu

19

13.11.25

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKA, JIMHHUI
JJIEKTpoIepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

14.11.25

DKOJOTUYECKUE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIHHU.
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KynpTypa ucnonb3oBanus
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU

20.11.25 MexaHn4eckue BOIHBI, YCIOBHS
21 pacnpoctpanenus. Ilepuon. Cxopoctb bu6nuoreka [IOK
pacnpoCTpaHEHUs U IJIMHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeynsie ¥ MPOIOTHHBIE BOTHBI
” 21.11.25 3Byk. CkopocTb 3ByKa. ' poMKOCTh 3ByKa.  bubauoreka [JOK
Bricota Tona. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
27.11.25 DNEKTpOMarHUTHBIE BOJIHBL, UX CBOMCTBA
23 1 ckopocTh. [IIkana 351eKTpOMarHuTHBIX bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
BOJIH
24 28.11.25 [IpuHLIKIIBIL PAIUOCBS3U U TENECBUIACHUS.
Passutue cpencrs cBa3u. Pagnonokanus
’5 04.12.25 Kontponbnas padora «Konebanus u bubnuotexa [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
05.12.25 [IpsamonuHETHOE pacIpOCTpaHEHUE CBETA
26 B OJTHOPOJIHOM cpene. ToueuHblit buGnnorexa LIOK
https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyu cBeta
11.12.25 OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTpoeHne n3o0pakeHuit B bubmorexa [IOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKaje
12.12.25 [Ipenomnenue cera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubnmorexa LHOK
https://m.edsoo.ru/ff0cd716
YTOJI TIOJIHOTO BHYTPEHHETO OTPAXKEHUS
29 18.12.25 JlaGopaTtopHas pabota «3mepeHue bubmuoreka [JOK
MOKAa3aTeIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
19.12.25 JIunzel. [TocTpoenune n3obpaxkeHuit B
30 nuH3e. PopmyJsia TOHKOM JIMH3HI. bubmorexa [IOK
https://m.edsoo.ru/ff0cddle
VBennueHue JTMH3bI
31 25.12.25 JlaboparopHas pabota «VccrnenoBanme
CBOMCTB M300paKEHUH B JIMH3AX)
26.12.25 Hucnepcus cBeta. CoKHBINA COCTaB
32 oenoro ceera. L[Bet. JlabopaTopHas
pabota «Habmonenne Aucnepcuu CBeTa
1 15.01.26 HNutepdepentus ceera. udpakius bubmuoreka [{OK
cBeta. JludpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 16.01.26 [Tonepe4HOCTH CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 22.01.26 OnTuueckrie MpuOOPHI U YCTPOHCTBA U

YCII0BUSA UX 0e30I1acHOro MNPUMCHCHUSA
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23.01.26

I'panu1Ibl IPUMEHUMOCTH KJIACCUYECKON

36 MexaHuku. [locTynarel crienuanbHON bubmorexa HOK
' Y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
29.01.26 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameyieHre BpEMEHU U COKpalllcHUE bubmorexa HOK
8 p patt https://m.edsoo.ru/ff0cfa42
IUTAHEI
30.01.26 DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 yacTulpl. CBsI3b MAacChl C SJHEPTHUEH U bubmorexa [IOK
HpL P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPTHsI TOKOS
19 05.02.26 Kontponbhas padota «Ontuka. OCHOBBI bubmmoreka [JOK
CIIeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ff0cf60
40 06.02.26 ®otonbl. opmyna [1nanka. DHeprus u bubmuoteka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
A1 12.02.26 OTKpBITHE U UCCIICIOBAHNE bubnuotexa [JOK
dororddekra. Onwitel A. I'. Cronerosa https://m.edsoo.ru/ff0cffc4
13.02.26 3akons! poTorpdexra. YpaBHeHHE
42 aﬁHIHTegHa n(lf){(bq)omaq)(gema bubmorexa [IOK
a ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra
13 19.02.26 Hasnenue cBera. OnwiTh I1. H. bubmuoreka [{OK
JlebeneBa. XuMuueckoe IeMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
20.02.26 TexHuueckue ycTpoicTa u
44 MPAKTUIECKOE IPUMEHEHHE!
¢dboTorieMeHT, POTOAATUHK, COTHEUHAS
Oarapesi, CBETOANO]
45 26.02.26 Pemenue 3amad mo reme «DIMEMEHTHI bubmuoreka [JOK
KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
27.02.26 Mogens atoma TomcoHa. OnbBITE
46 Pezepdopna o paccessHUIO 0-4acTH bubmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
05.03.26 bubmuoreka [{OK
47 HMocrynater bopa https://m.edsoo.ru/ff0d0afa
06.03.26 W3nydyenne u norjomeHne (OTOHOB IIPH
48 e eyxo € aToMa c ouj{oro q)OBHSI ’ bubmorexa [IOK
pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha JIpyroil. Bus! criekTpos
12.03.26 Bonnossie cBoiicTBa yactull. BoaHbI 1€
49 Bbpoiins. KopnyckynspHo-BOJIHOBOM bubmmoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYXICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyYCHUE
13.03.26 OTtkpeITHE PaINOAKTUBHOCTU. OTIBITHI
but6mmoreka [IOK
50 Pesepdopna mo onpenenenuto cocraBa

PAAUOAKTUBHOI'O U3JTYUCHHUA

https://m.edsoo.ru/ff0d0fd2
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51

19.03.26

CsoticTBa anbda-, 6era-, ramma-
U3NyueHus. Bnusiaue painoakTHBHOCTH
HAa JKUBBIC OPTAHU3MBI

52

20.03.26

OTkppITHE IPOTOHA U HEUTPOHA.
Nzotonsl. Anbha-pacnan. DneKTpOHHBIH
U TIO3UTPOHHBIN OeTa-pacnaz. 'amma-
U3ITy4yeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

26.03.26

OHeprusi CBA3U HyKJIOHOB B sIJIpe.

S nepHble peakuuu. SAnepHbIA pEaKTOP.
[IpoGnemsbl, MepCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI S1EPHOM
SHEPTreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

27.03.26

DneMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTob! HaOMIOICHHS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «DyHnaMeHTalnbHbIE
B3anMojieiicTBus. EqMHCTBO (hm3mueckoit
KApTUHBI MUP»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

09.04.26

DTanbl pa3BUTHS aCTPOHOMUHU.
[IpukitagHOE 1 MUPOBO33PEHUECKOE
3HaYEHHUE ACTPOHOMHMH. Bu 3BE30HOTO
Heba. Co3Be3ausi, spKue 3BE3/IbI,
IIJIAHETBI, UX BUJUMOE JIBH)KCHHE.
Conneynas cucrema

56

10.04.26

Connue. ConHeuHasi akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE311

57

16.04.26

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3bI IVIaBHOU OCIEN0BATEILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXOXKAECHNUHU U 3Boatoluu CoslHLa u
3BE3 ]

58

17.04.26

Maineunsiii [1yTe — Hama ["aakTuka.
[Tonoxenne n aBmxenne ConHua B
lNanmakruke. ['anaktuky. YEpHbIE ABIPHI B
siApax rajakTUk

59

23.04.26

Bcenennas. Pa3beranue ranakTuk.
Teopus bosboro B3peiBa. Penukrosoe
U3JydeHue. MeraranakTuka

60

24.04.26

Hepemennsie mpo6iieMbl aCTPOHOMUH



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

61

30.04.26

KonTponpHas padora « DI1eMeHTHI
ACTPOHOMMH U acTPOPUZUKI»

62

07.05.26

O6o06matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMAIbHON U
ITUYECKOH cdepax IesTeTbHOCTH
YyeJoBeKa

63

08.05.26

O6o0matromuii ypok. Pois u mecto
(UMK U ACTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MUpa

64

14.05.26

O6o06maromuii ypok. Ponbs pusnyeckoi
TeopHrH B (HOPMUPOBAHHUH TIPEICTABICHUN
0 ¢u3HUECKON KapTHHE MHUPa

65

15.05.26

O06o6mmarmuii ypok. Mecto Gpuandeckoit
KapTUHBI MUPa B 0011IEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUIN O IPUPOJIE

66

21.05.26

Pe3epBHbIil ypok. MarautHoe nose.
DNEeKTPOMarHuTHasE MHIYKIUS

67

22.05.26

PesepBublil ypok. Ontuka. OCHOBBI
CHeLUaTbHON TEOPUU OTHOCUTEIBHOCTH

68

Peseprubiit ypok. KBanToBas ¢usuka.
DNEeMEeHThI aCTPOHOMUU U aCTPOPU3UKU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784
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JIMCT KOPPEKTUPOBKH
KAJIEHAAPHO-TEMATHUYECKOI'O INTAHUPOBAHUA

2025/2026 YYEBHBIN I'OJ1
IIpeamer  Pusuka
Kiace 11-A
VYyurens  Jlsmko O.1O.
Ne Tema KoanyecTBo yacos IIpuunna Cnoco0
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