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IHHOACHUTEJBbHAA 3AIINCKA

[Tporpamma 1o ¢u3uke 0a30BOr0 ypOBHS Ha YpPOBHE CpeaHEro o0miero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHUI M TpeOOBaHMUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3zoBarensHOU nporpaMmel, npeacrapieHHbIXx B @I'OC COO, a Takxke ¢ yuéroMm ¢eaepaibHOR
paboueii mporpamMmbl BOCIIUTAaHUS W KOHIENIMHU IpernoaaBanus ydyebHoro npeamera «dusuka» B
oOpazoBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @exepauuu,  peaqu3ylOIMX  OCHOBHBIC
oOpa3oBaTeNbHbIE IPOTrPAMMBI.

Copneprkanue nporpamMmbl 1o (pU3KMKe HAPaBICHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa obyuaromuxcs 10—11 xmaccoB npu oOydenun ux Qusuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeILHOCTHOTO nmoaxo/a. [Iporpamma no (usnke cOOTBETCTBYET TPEOOBAHUSAM
OI'OC COO k mnmaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM W METampeAMETHBIM pe3yJibTaTaM
0o0y4eHHs, a TAKXKE YYUTBHIBACT HEOOXOAMMOCTb PEANM3alUU MEXIPEAMETHBIX CBA3CH (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC 1€/ U3yYEHUS
(GU3MKN HA YpOBHE CPEAHETO 00IIero oOpa3oBaHMs, IIAHHPYEMBIE Pe3yJIbTaThl OCBOSHUS Kypca
(bU3HUKY: TNYHOCTHBIE, METANPEAMETHEIE, TPeAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

o IUTAHUPYEMbIE Pe3yNbTaThl OCBOCHHS Kypca (Qu3uku Ha 0a30BOM YpOBHE, B TOM
qHCclie IPEeIMETHBIE Pe3yIbTaThl IO TOJaM O0yUYEeHUS;
o cojepxkaHue yueoHoro npeamera «Ou3nkay 1mo rojgaM 00ydeHusl.

®du3nka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KAY€CTBE Y4EOHOTO
IpeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHMHA 00 OKpyXarolleM MHpe.
IkonbHBIA Kypc PU3UKK — CUCTEMOOOPA3YIOIINH JIJIsl €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB,
IIOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SBJICHUH, M3ydaeMbIX XUMMEH,
ouosoruei, puznyeckoi reorpadueil u actpoHoMuel. Vcronbp3oBaHWe U aKTHBHOE MPUMEHEHUE
Gbu3nyeckux 3HAHWH OmpejesseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IOJIyYEHHS HOBBIX MAaTe€pHaJIOB C 33JaHHBIMU
CBOWCTBaMHM U Apyrux. V3ydyenue GpU3nKu BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOydarolmuxcs, B (OPMUPOBAHWE YMEHUU NMPUMEHSITh HAyYHBIH METO]
MO3HAHUS MPU BBHIOJHEHUN UMH y4eOHBIX HCCIEeIOBAaHUN.

B ocHoBy kypca pu3uku asis ypoBHSI CpeHETO 0011ero o0pa3oBaHus MOJOXKEH sl UJIEH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COZIEP’)KUT MaTepuall U3 BCEeX pa3/eioB (PU3MKH, BKIIOYACT KAaK BONPOCHI KJIACCUYECKOH, Tak M
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cOOTBeTCTBUM ¢ HEl Marepuan Kypca GpU3MKH 0ObeAMHEH BOKPYT
¢usnueckux teopuil. Benymmum B Kypce siBisieTcst GOpMUPOBAaHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoesn ecymanumapuzayuu. EE peanuzanus npeanoiaraeT HUCIOJIb30BaHHE T'yMaHUTapHOTO
NoTeHIMaga (pU3NUECKOW HAyKHU, OCMBICTICHHE CBSA3U Pa3BUTHUA (PU3HUKM C pa3BUTHEM OOILECTBa, a
TaK)X€ C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype Gu3nku npezamnonaraeT 3HaKOMCTBO € IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoess oxonocusayuu peanusyercs TOCPEICTBOM BBEACHHUS DIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX JKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C PAa3BUTHUEM
TEXHUKU U TEXHOJIOTUH, a Takke 0OCYXACHHUs MpOoOJieM PalMOHAIBHOTO MPUPOONOIb30BAHUS U
9KOJIOTMUECKOM 0€30M1acHOCTH.

Crep>KHEBBIMH >JIEMEHTaMH Kypca (HU3MKH Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUS
ABIAIOTCS  (u3nyeckue Teopun (popmMupoBaHHE TPEACTABIEHUNH O CTPYKType MOCTPOEHUs
¢usnyeckoil Teopuu, poiu (HYHIAMEHTAIBHBIX 3aKOHOB M MPHHLHUIOB B COBPEMEHHBIX



NPEJCTAaBICHUAX O MPHPOJIE, T'PAHHUIAX MPUMEHUMOCTH TEOPHH, IJs OMHCAHUS ECTECTBEHHO-
Hay4HBIX SIBJICHUH U NIPOLIECCOB).

CucTeMHO-IEITETbHOCTHBIN MOIX0A B Kypce (pU3HMKHM peanusyeTcs MpexJe BCEro 3a Cuér
OpraHu3alM SKCIEePUMEHTAIbHON JAeATeNbHOCTH oOywaromuxcs. i 06a30BOro ypoBHS Kypca
(GU3MKH — 3TO HCMOJIB30BAaHUE CHUCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
abopaTOpHBIX pPaboOT, KOTOphIE B IporpamMme Mo (QuU3NKe OOBEIMHEHBI B OOIIUK CITHMCOK
YUEHHUYECKUX TPaKTHUECKUX padoT. BrlieneHue B yKa3aHHOM MepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUISI KOHTPOJII M OLIEHKH, OCYILECTBISAETCS YYaCTHHUKAaMHM 00pa3oBaTeIbHOIO
nporecca UCXos M3 0COOEHHOCTEH IUIAHMPOBAHMS M OCHAIIeHUs kKabuneta ¢usuku. [Ipu sTOM
obecrieynBaeTcsi OBJIAJICHHE OOYYalOLMMHUCA YMEHMSIMU IPOBOAMTH KOCBEHHBIE H3MEPEHHH,
UCCIICIOBAHMS 3aBUCUMOCTEH (U3MYECKUX BEIUYMH U TIOCTAHOBKY OIIBITOB IO TPOBEPKE
IPEUI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHWE yAeNseTcs PEUICHHI0 PacYETHBIX M KauyeCTBEHHBIX 3anad. Ilpu stom
IUI pacu€THBIX 3aJad MPUOPUTETOM SBIISIOTCA 3a/aud C SBHO 3aJlaHHOM (PU3MUECKONW MOJENBIO,
II03BOJISIIOIINE [TPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasieiia Kypca,
TaK U UHTETpUpYs 3HAHUS U3 pa3HbIX pa3zenoB. /i1 KaueCTBEHHBIX 3ajay IPUOPUTETOM SIBIISIOTCS
3aJjaHusg Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKUX SBICHUN W MPOIECCOB B OKPY)KAIOIICH >KU3HHU,
Tpebyrolye BbIOOpa GU3NIECKOM MOJIENH AJIsl CUTYyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu DPIOC COO k MarepHaTIbHO-TEXHUYECKOMY
obecrieyeHno yueOHOoro npouecca 6a3oBblil ypoBeHb Kypca (PM3UKHU Ha YPOBHE CPEIHEro OOLIero
00pa3oBaHMsl JOJDKEH M3y4aThbCsl B YCIOBHSAX NPEIMETHOrO KaOMHeTa (DU3MKH HMIM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOWHETa IPeIMETOB €CTeCTBEHHO-HAyyHOro IHKiIa. B kaOunere ¢usuku
JOJDKHO OBITH HEoOXonumoe J1abopatopHoe 00OpyIOBaHHME Ui BBHIMOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHUYECKUX MPAaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pYy/JOBAHUE.

JemoHCcTpaniioHHOe  oOopyaoBaHue (HOpMUPYETCST B COOTBETCTBHM C MPUHIIMIIOM
MUHUMAJIbHON JIOCTaTOYHOCTH U OOECIEeYMBAET MOCTAHOBKY IEPEUMCIIEHHBIX B IpOrpaMMme I10
¢u3nKe KIIOYEBBIX JEMOHCTpPAIMKA JUIsl HWCCICIOBAaHHMS M3y4aeMbIX SBJICHUH W IPOLECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaboparopHoe 00opy1oBaHUE ISl YYEHUUECKUX MPAKTHUECKUX paboT popMupyercs B BUJE
TEMaTUYeCKMX KOMIUIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYyX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JIOJKHBI  OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIIOJB30BaHMM AaHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJI€ LIM(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:

. (dbopMUpOBaHME HMHTEpeca M CTPEMJIEHUS OO0YyYaroIMXCs K HAaydYHOMY H3YyYEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPEACTABICHUA O HayyHOM MeETOA€ IMO3HaHUA U (OPMHUPOBAHUE
HCCIIEA0BATEIBCKOIO OTHOUICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

. (¢bopMHpOBaHME HAy4YHOTO MHPOBO33pEHUSI KakK pe3yslbTaTa HU3y4E€HHUS OCHOB
CTpOEHMS MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

. ¢dbopmHupoBaHHEe YMEHMHA OOBSCHATH SIBIEHHS C MCIIOJb30BaHUEM (PU3UUECKUX
3HAaHUHU U HAYYHBIX JOKA3aTEIIbCTB;

. (hopMupOBaHHE MIPEICTaBICHUM O posid (PU3UKH TSl Pa3BUTHSI IPYTHX €CTECTBEHHBIX

HAyK, TCXHUKH U TEXHOJIOTHH.

Joctuxenne 3TUX Iieneld oOecrednBaeTcsl pelieHHeM CIEAYIMUX 3a7ad B Ipolecce
n3y4deHus Kypca GU3UKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

o MPUOOpPETEeHNE CUCTEMBI 3HAHUI 00 00MMX GU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIpPHYIO (DU3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3HKY U
AJIEMEHTHI aCTPODU3UKY;
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. dbopMHUpOoBaHHE YMEHHH MPHUMEHATh TEOPETHUYECKHE 3HAHUS IS OOBSICHEHHS
¢u3nvecKux SBICHUN B MPUPOJEC M IS NPUHATHS MPAKTHUECKUX PEIICHHH B TMOBCEAHEBHOM
KHU3HU;

. OCBOCHHE CIIOCOOOB pEIICHHs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKON
MOJICNIbIO,  33/1a4, TOAPA3yMEBAIOLIMX CaMOCTOSITEIbHOE CO3/JaHUe (U3NYECKON  MoJenH,
aJIcKBaTHOW yCIIOBUSM 3aJa4u;

. MOHUMaHUEe (PU3UYECKUX OCHOB U MPHUHIIMIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIMSAHUS Ha OKPYXKAIOIIYIO CPEY;
o OBJIaJICHHE METOJaMH CAMOCTOATEIHHOTO IJIAHUPOBAHUS U POBEACHUS (PU3NUECKUX

HKCHEPUMEHTOB, aHAIW3a W HMHTEPIpEeTauud HH(OPMAIMH, OIpPENeIIeHUs] JTOCTOBEPHOCTH
IIOJIyYE€HHOT'O Pe3yJIbTaTa;

o CO3JaHME YCIOBMM Ul pa3BUTHS YMEHHUHM IIPOEKTHO-HCCIIENOBATENIBbCKOM,
TBOPYECKOH AESITEIBHOCTH.

Pabouas mporpamma Qopmupyercst ¢ yderom pabodeld mporpammbl BoctuTanust MBOY
«Bununckass COLL Ne2 ¢ pyccKkuM U KppIMCKOTaTapCKUM si3bIKaMH 00yueHust UM. MamyToBa A.A.»

®opmbl yuera paboueil mporpaMmbl BOCIIUTAHUS:

- YCTaHOBIIEHHE JIOBEPUTEIbHBIX OTHOIIEHUM MEXJIy IeAaroroM M o0y4arolluMucs,
CTIIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydarommMucsi TpeOOBaHWN M MPOCHO ydUTENs,
NPUBJICUEHUIO HMX BHHUMaHUs K 0OCyKaaeMoil Ha ypoke HHGOpMalMM, aKTUBU3ALMM HX
IM03HABATEIILHOM JCITCIHFHOCTH,

- IloOyxxneHne oOydaroumMxcsi coOyojaTh Ha ypOKe OOIIEHNpPUHAThIE HOPMBI MOBEIEHUS,
npaBwia OOLIEHUS CO CTaplIMMU U CBEPCTHUKAMM, MPUHLMIBI y4yeOHOM JUCUMILIMHBI U
caMOOpraHu3aluiy;

-[IpuBreuenne BHUMaHHsI O0y4arOIIMXCS K IIEHHOCTHOMY acCIeKTy HM3Yy4aeMbIX Ha ypOKax
SBJICHU, OpraHu3alus ux paboTsl ¢ MOJy4aeMoil Ha ypoKe COLMaibHO 3HAUUMOM MHpopManuei —
WunnmupoBanne ee 00CyKACHUs, BBICKa3bIBaHHS O00YYaIOIIUMICS CBOETO MHEHHS IO €€ MOBOY,
BBIpAOOTKH CBOETO K HEl OTHOLIEHHUS;

-Vcnonb3oBaHre BOCIUTATENBHBIX BO3MOXHOCTEN CONIEp)KaHUs y4eOHOro MpeaMeTa uepes
JEMOHCTpallMi0  OOydYarolmMMCs  HPUMEPOB  OTBETCTBEHHOTO, TIPAXXJAHCKOIO  IMOBEICHMS,
MIPOSIBJICHUS YEJIOBEKOIIO0MS U TOOPOCEPACUHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHUs, 3a/1a4 JJIs PELIeHNUs, TPOOJIEMHBIX CUTYAIU U1 00CYX/I€HUS B KJIacce;

-IIlpumeHeHre MHTEPaKTUBHBIX (OpM pabOThl C OO0YYAIOIIMMHUCA: HHTEIJIEKTYyaJlbHBIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, IUIAKTUYECKOIO Tearpa, WUIPOBBIX METOMMK,
JUCKYCCUH, KOTOpbIE Jal0T BO3MOXKHOCTh OOyYaroUIMMCsl HNPUOOPECTH OMBIT  BEACHUS
KOHCTPYKTUBHOTO JTMAJIOra; TPYNIOBOI paboThl, KOTOpask yYUT CTPOUTH OTHOIIEHUS U IeHCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIICHUS;

- BxitodeHne B ypoK UIPOBBIX NIPOLEAYP, KOTOpPBIE IOMOTAKT MOALEPKATh MOTHBALIUIO
oOyyaroluxcsi K IMOJYyYEHUIO0 3HAHWM, HaJaXUBAaHUIO B KJIACCE MEXJIMYHOCTHBIX OTHOIIEHUH,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXkKenaTeaIbHON aTMOoc(epsl Ha YPOKE;

-Opranusanus 1medcTBa MOTHBHUPOBAHHBIX M 3PYIUPOBAHHBIX OOydarolUXcs HaJ
HEYCIEeBAIOIIMMHU  OJHOKJIACCHHUKaMHM, B TOM 4YHCI€ C OCOObIMH  00pa30BaTEIbHBIMU
NOTPeOHOCTSAMH, JAIOLIEr0 OOYYaroMIMMCS COLMAIbHO 3HAUYMMBIA OMNBIT COTPYJHHYECTBA U
B3alMHOM TTOMOIIM KaK OCHOBBI Il OBJIJIEHUS TJI00aJIbHBIMUA KOMIIETECHIIUSIMH;

-UHunuupoBanne W MOAJEpPXKKA  UCCIEAOBATENIbCKOW  JEATENILHOCTH B (opme
WHIVBUAYAIBHBIX M TPYMIOBBIX TMPOEKTOB, YTO JaeT BO3MOXKHOCTb NPHUOOPECTH HaBBIKU
CaMOCTOSITENIHOIO ~ PELIEHHUsS TEOPETUYEeCKOM MpoOieMbl, T€HEpUpOBaHUS U  O(GOPMIICHUS
COOCTBEHHBIX HUJEH, YBOXKUTEIHHOIO OTHOLICHHS] K UY)XKMM HJEesAM, MYOJIMYHOTO BBICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTAaMBaHUS CBOEHU TOUKH 3PEHUS;

-PerynupoBanue noBeneHus o0ydaromuxcs;
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-Peanuzanus BocnuTaTeIbHBIX BO3MOKHOCTEH Pa3InYHbBIX BUIOB JEATEIHOCTH PEOCHKA;

-[IpoexkTrpoBaHne cHUTyalluidi W COOBITHH, Pa3BUBAIOIIUX ASMOIMOHAIBHO-IIEHHOCTHYIO
chepy pebeHka;

-PazButne 'y oOydaromuxcsi MO3HaBaTeNIbHOM  aKTUBHOCTH, CaMOCTOSTEIbHOCTH,
WHUIMATUBBI, TBOPYECKUX CIIOCOOHOCTEH, (POPMHUPOBAHUE TPAXKIAHCKONW MO3HIINHU, CTIOCOOHOCTH K
TPYAy W KU3HU B YCIIOBUSX COBPEMEHHOrO0 MHUpPa, (HOPMUPOBAHHE y OOYYAIOMIMXCS KYJIbTYPHI
3JI0POBOTO M OE3011aCHOT0 00pa3a KU3HU;

-O0uieHue ¢ AeTbMU, IPU3HAHKUE UX JIOCTOMHCTBA, IOHUMAHUE U IPUHSITUS UX

-MonenupoBaHue cuTyaluil s BbIOOpa MOCTYIKa 00Y4atOIMMHCS;

-Opranuzanus ajas o0y4Jarouxcs CUTyaluidi KOHTPOJISI U OIICHKH, CAMOOLIEHKH

-Brurouenne cucteMbl MOOMIPeHHs y4eOHOW/COIMAIbHON YCIENIHOCTH U TMPOSBICHHS
aKTUBHOM JKM3HEHHOM MO3ULIUK 00yUaIOIIUXCS;

-Opranuzanus popM UHIUBUAYATEHOW U TPYIIIOBOM PabOTHI

- Onopa Ha [IEeHHOCTHbIE OPUEHTUPHI 00YUAIOIIUXCS;

-Pemienne HeTUTMYHBIX 327124 110 (OPMUPOBAHUIO (PYHKIIMOHAIBHOM IPaMOTHOCTH;

-Opranuzanus paboThl 00YYAIOIIUXCS HA YPOKE C COIMAIBHO 3HAYMMOMN HH(pOpMAIUel, ee
o0CyXJIeHUe, BEICKa3bIBaHUE CBOETO MHEHHSI 10 €€ TIOBOJTY, BRIPAOOTKa CBOETO K HEil OTHOLICHUS

-BxitoyeHre B ypoK UIPOBBIX TMPOLEAYp, HOIICPKUBAIOIIUX MOTHBAIMIO JETed K
¢dbopmupoBaHnio (DYHKIIMOHAIBHOW TPaMOTHOCTH: MOWCKY M OCBOCHHUIO 3HAHWH, HaJaKUBAHHIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUI B KOMMYHHUKAIIUH, YCTAHOBJICHUIO JOOPOKEIATEIILHOTO
B3aMMOJICHCTBHS 111 KOOIIEPAIIH B UTPE

-Opranuzanusi UHIUBUAYAIbHBIX U TPYIIOBBIX MPOEKTOB Ui (HOPMHUPOBAHMS MPOEKTHOMN
KyJIbTyphl KaK TJ00allbHOW KOMIETEHIIMM B COCTaBe (YHKIMOHAJIHHOH TPAMOTHOCTH —
CaMOCTOSITENIbHOE ~ KpEeaTMBHOE pelIeHHe MpodsieM U KU3HEHHO-TIPAKTUYECKHX  3ajad,
reHepupoBaHuEe M O(OpMIIEHHUE COOCTBEHHBIX HJICH, YBa)KEHHE UYKUX HJCH, OMBIT IMyOIHMYHOTO
BBICTYIUICHUS] U KOMMYHHUKAIIMU C OMIMOHEHTAMHU, apIYMEHTHUPOBAHUS U KPEATUBHOI'O OTCTAaUBAHUS
CBOEH TOUYKH 3pEHUS

Ha wusyuyenme ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpeIHEro oOmiero obpazoBaHUs
orBoautcs 136 vaco: B 10 kimacce — 68 yacos (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o (pu3MKe rnepedyeHb JabopaTOpHbIX U MPAaKTHUECKUX padoT
ABJISICTCS PEKOMEHIOBaHHBIM, YUHUTENb JIeJaeT BEIOOp MpOBeACHUs J1a00paTOPHBIX paboT U ONBITOB
¢ Y4€TOM HHAUBUIYATBHBIX 0COOCHHOCTEN 00yUYaroInuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

O®uznka — Hayka o mpupoje. HayuHsle MeTonbl MO3HaHHS OKpyKawoiiero mupa. Poib
HKCIEPUMEHTA M TEOPUH B IIPOIIECcCe MO3HAHUS TPUPOIbI. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Quandeckux siBIEHUN U mpoueccoB. Hayuneie rumoressl. dusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢uszuku B (GOPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B
[IPaKTUYECKON AESITEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro JBikeHus. Cucrema
otcuéra. TpaekTopus.

[lepemenienue, cKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHasi CKOPOCTb) U YCKOPEHHE
MarepualbHOM TOYKHM, MX HPOEKIMU HA OCH CHUCTeMbl KoopAauHaT. ClOKeHHE NepeMelIeHUuN MU
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE ABIKeHue. ['paduku 3aBUCHMOCTH
KOOPJWHAT, CKOPOCTH, YCKOPEHUS, IYTH U NMEPEMEILICHUS MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonuneliHoe [BwxkeHue. JIBUKEHHE MaTEepUaIbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 1O MOAYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAas cKopocTh. lleproa m yactora
oOpamenust. [leHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHu4eckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: CIUAOMETP, ABUKEHUE CHAPAIOB,
LIEIIHBIE U PEMEHHBIE TIEpeayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAlMsd KHHEMATUHYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yuenune HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLICHUSI MEXKly MYTSIMHU, POUJECHHBIMHU TEJIOM 3a MOCJIEI0BATEIbHBIE
paBHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHUU C HaYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3ydenune 1BUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenne nBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['amunes. Ilepseiil 3akoH HeroToHa. MHepunanpHbIE CHCTEMBI
OTCUéTa.

Macca Ttema. Cuna. Ilpunnumn cynepmo3uruu cwi. Bropoit 3axkoH Hprorona st
MaTepualbHOM TOUKHU. TpeTuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.
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Tpenue. Bunbl Tpenus (mokost, CkoiabxeHus1, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUsI CKOJNbXKEHUs M cuia TpeHus nokos. Kosdduument tpenus. Cuna cOnpoOTUBICHUS IPH
JBUKEHUHU Teja B )KUJIKOCTU UJIU Tas3e.

[ToctynarensHoOe U BpallaTeiabHOE ABM)KEHHUE aOCONIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaleHus. [lnedo cunbl. Y cnoBus paBHOBECUS TBEPAOTO
Tena.

TexHuuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TMOAIIUITHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME Macc B3aMMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CioxxeHue cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeopMarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue ABM>XeHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TPYXHUHE U PE3NHOBOM
oOpasiie, OT ux JaedopmaIuu.

WccnenoBanue ycnoBuit paBHOBECHUS TBEPAOTO TeJia, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

NMmynsc MatepuaibHOM TOUKH (Tea), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMITyIbC CHUIIBI U
M3MEHEHUE UMITyJIbCca TeJla. 3aKOH COXPaHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckass sHeprus MmaTepuaibHOW Toukd. Teopema 00 W3MEHEHHUU KHUHETUYECKOU
SHEPTUH.

[TorenuuanbHas »Heprus. [loTeHuanbHas 3Heprus ynpyro J1eopMUPOBAHHON MPYKUHBI.
[ToTennuanpHas SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble W HEMOTEHIMANbHbIE CUIBL. CBs3b PabOThl HEMOTEHIMAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXpPaHEHUS MEXaHUYECKOW YHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIEP, NPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexos1 MOTEHIIMATBHON YHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3ydyeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJWHAKOBBIX HUTSHBIX
MasITHHKOB.

HccnenoBanue CBs3M pabOTHI CHIIBI C HM3MEHEHHMEM MEXAaHMYECKOW HHEpPruH Tella Ha
MpUMEpPE PaCTHKEHUS PE3UHOBOTO JKT'yTa.

Paspnen 3. MosekyasipHast pu3uKka 1 TepMOAHUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE OJI0KEHUS MO.]'IeKy.]'ISIpHO-KI/IHeTI/I‘IeCKOI\/'I TCOPHHU U UX OIBITHOC o00oCHOBaHHE.
BbpoynoBckoe nemxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHS YacTHIl BEILECTBA.
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Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJ M OOBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUHU
uaeaIbHOro raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa CpelHel KHHETHYEeCKOM SHEPTHH TEIIOBOTO
nBWKeHns vactul raza. lllkama temnepatyp KenbBuna. ['a30Bble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoiieccsl B UACAIBHOM Tra3e C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHHE H30MPOLECCOB: HU30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3blBAIOLIUME JAMCKPETHOE CTPOCHHME BeIECTBa, (Qororpaduu  MOJEKyI
OPraHUYeCKUX COCIUHEHUMU.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, 1OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUSL.

Mopenb, HUTIOCTPUPYIOLIAs TPUPOY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEATIBHOTO ra3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHnue Macchl BO3JlyXa B KJIAaCCHOM KOMHAaTeé Ha OCHOBE HU3MEpeHHH o00béMa
KOMHATBI, IABJICHHS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckas cucreMa. BHyTpeHHsAs 3HEprus TEpMOAMHAMUYECKOM CUCTEMBI M
criocobbl €€ m3meHeHus. KommuecTBO TemyioTel U pabota. BHYTpeHHSsI SHEprusi 0OAHOATOMHOTO
HJeabHOr0 ra3a. Buasl Temonepenadyu: TEIIONPOBOJHOCTb, KOHBEKIMS, U3Iy4eHUE. Y IeIIbHas
TEII0EMKOCTh BellecTBa. KoanyecTBo TEmIOThI P TEIUIoNepeaaye.

[Tonsitue 06 annadatHom mporiecce. [lepBrIit 3aK0H TepMoauHaMUKH. [IpuMeHeHue nepBoro
3aKOHA TEPMOAMHAMHMKH K H30mporieccaM. [ 'padudeckast HHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamMuky. HeobpaTuMoCTh TPOIIECCOB B MMPUPO/IE.

TeroBeie MamuHbl. [IpuHIUMTBL qeicTBUS TemnoBbiX MamuH. [IpeoOpa3oBaHus SHEpPTUU B
TerioBbIX MammHax. Koadduument nonesnoro nefictus temioBoi Mamuusl. [ukn Kapho u ero
KO3 PHUIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue YCTpPOHCTBA M MpPaKTUYECKOE TMPHUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHus, ObITOBOW XOJOJMIBHUK, KOHUITHOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HHEpPruu Teja INpU COBEPLUICHUH pPaOOThI: BBUIET HPOOKH U3
OYTBIJIKY TOJ JEHCTBUEM CXKATOTO BO3/1yXa, HarpeBaHue 3pupa B JIATYHHOU TpyOKe MyTEM TpEeHUS
(BUI€OAEMOHCTpAIIH ).

N3menenne BHyTpeHHEH 2HEpruu (TEMIEpaTyphl) Tea MpH TeIyIonepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[Tapoo6pa3oBanue u KoHACHCaus. Micnapenne n kumneHne. AGCONIOTHAS M OTHOCUTEIbHAS
BJIQKHOCTh BO3/yxa. HachlleHHbld map. YjenbHas Temjaora mapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIEPATYpPbI KUTIEHUS OT AABJICHUS.
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Teépnoe Teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOWCTB KPUCTAJUIOB.
Kunkue xpucrawipl. CoBpeMeHHble Marepuasbl. [lnaBiaeHue W KpucTauM3amus. Y AelibHas
TerioTa miasiieHus. Cyoaumanus.

YpaBHEHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TOJIyYEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YKCJIE HAHOMAaTEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUH.

CriocoObl U3MEepEeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIINYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepeHne OTHOCUTENbHOM BIaKHOCTH BO3IyXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anusi Tel. OJEKTpUuecKwil 3apsia. JlBa Buga DJIEKTPUUECKHX — 3apsJiOB.
[IpoBOIHMKY, AUBIEKTPUKH U MOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

B3aumoneiicteue  3apsgoB. 3akoH Kymona. ToueuHbll  ayieKTpuyeckuil — 3apsn.
Onektpuueckoe mnojse. Hanpsok€HHoOCTh 3nekTpuueckoro mnons. [lpuHuun cynepno3unuu
AIEKTPUUECKUX ToJeH. JINHUKM HaNPsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nodsi. [lorennuan. Paznocts norennuanos. [IpoBoguuku
Y JTUDJIEKTPUKHU B AJIEKTPOCTATUUECKOM T0J1€. JuaaexkTpudeckas npoHUIIaeMOCTb.

OnekTpoéMkocTb. KoHneHcaTtop. DJEKTpOEMKOCTh IUIOCKOIO KOHJEHCATopa. JHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue yCTpONCTBa M MPAKTHUECKOE IPUMEHEHHE: 3SJIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUUECKAsT 3allluTa, 3a3€MJICHHE SJIEKTPONpUOOPOB, KOHJEHCATOpP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpolCcTBO U IPUHLMIL JAEUCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DINIeKTpOocTaTUYECKas 3allMTa.

JMDNEeKTPUKU B SJIEKTPOCTATHUECKOM TI0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOpa OT IUIOMIAAM MJIACTHH, PACCTOSIHUS
MEXy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJEKTPUUECKUI TOK. YCIIOBUS CYIIECTBOBAHUS SJIEKTPUUYECKOro TOKa. VICTOYHUKM TOKa.
Cuna toka. [IocTOsSIHHBIN TOK.

Hanpsoxenue. 3akon Oma a1 ydacTka Hemnu.

DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y JEIbHOE CONPOTUBIICHUE BemecTBa. [locnenoBaTensHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHHE MPOBOJHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT AIEKTPUIECKOTO TOKA.
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ONEeKTpOoABMKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA TOKa. 3akoH Oma ans
MTOJTHOU (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMpikaHue.

ONEKTPOHHAsl MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTHBIIEHUSI METAJUIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTD.

DneKTpUUecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass W INpPUMECHas IPOBOJUMOCTh  IOJYIPOBOJHUKOB.
CgoiicTBa p—n-nepexona. IloaynpoBogHIKOBBIE TPUOOPHI.

ONEKTpUYECKUH TOK B pacTBOpax M pacIulaBax SJIEKTPOJIUTOB. OJIEKTPOIMTHYECKAS
JUCCOoLMaIusl. DIEKTPOIIU3.

OJeKTpuUYecKnil TOK B razax. CaMOCTOSATEIbHBIM U HECAMOCTOSTENbHBINA pa3psaa. MomaHus.
[Ina3zma.

TexHHUYEeCKHEe yCTPOMCTBA U NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
HUCTOYHUKUA TOKA, DJIEKTPOHArPEBATEIbHBIE IPUOOPHI, AIIEKTPOOCBETUTENIBHbIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBIIEHUS,  BaKyyMHbIH  JOUOJ,  TEPMHCTOPpl U  (OTOPE3UCTOPSI,
IIOJIYTIPOBOIHUKOBBIH JTMOJ1, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIllPSHKEHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWINHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IUIOLIAAN
MIONEPEYHOI0 CEUYEHUsI U MaTepuaa.

CMelmaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe u3MepeHue 3IIEKTPOABHKYILEW cuibl. KOpoTkoe 3aMblKaHHE TIajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

M3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne 31eKTpOABMKYIIEH CHUIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

HaGnronenue anexTponusa.

Me:xknpeameTHbie CBSI3U

N3zyuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHBbIE C H3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, HAay4HBIH (paKkT, TUNOTe3a, (U3NYEecKas BEIWYMHA, 3aKOH, TEOpHs, HaOIIoAeHue,
AKCIIEPUMEHT, MOJIETIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, TUHeHHas QyHKIus, napaboia, runepboa,
uX rpauKu U CBOICTBA, TPUTOHOMETPUUYECKNE (YHKIMH: CHHYC, KOCUHYC, TAHI€HC, KOTaHT€HC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HMX IPOEKIMM HAa OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nup¢ysus, ocMOC, TEII000MEH
KUBBIX OPraHM3MOB (BHbI TEIUIONEpeadyH, TEIJIOBOE PABHOBECHE), IIEKTPUUYECKUE SIBICHUS B
YKUBOU MPUPOIE.

Xumus: TACKPETHOE CTPOEHHE BEIEeCTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb BEIIECTBa,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUAKOCTEN U ra3oB, IEKTPUUECKUE CBOMCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS TUCCOIMALINS, FaIbBaHHUKA.

l'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue IBHKEHHUI C HCIIOJIb30BAHHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOALIMIHUKN, HCIONb30BAaHUE 3aKOHA COXPAHEHMsI HMITyJbCca B TEXHUKE (pakera,
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BOJIOMET U JIPYTUE), IBUTATENIb BHYTPEHHETO CrOPaHus, TapoBasi TypOuHa, OBITOBOI XOJIOAUIBHHUK,
KOHJIULIUOHED, TEXHOJOTUHU MOJYYEHHUs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMAaTEPHAJIOB,
M HAHOTEXHOJOTHMH, OHJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE 3JEKTPOIpPHOOpPOB, KCEPOKC,
CTpYHHBI MPHUHTEp, OJJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
rajlbBaHuKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3anMoneNCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MOJIE.
Bektop MarauutHOM wHAYKUMU. [IpuHIUI Cyneprno3uiui MarHUTHBIX MOJIEH. JIMHMM MarHUTHOU
uHaykuud. KapTrHa mTuHui MarHUTHOM MHTYKIIUU OISl TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe 1oJie NMPOBOJHMKA C TOKOM. KapThHa NMHUN WMHIYKUMHW MAarHUTHOIO IIOJIS
JUIMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzaumoencTere NpoOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwna JlopeHua, e€ wMoaynb M HampaBieHUE. J[BU)KEHHME 3apsyKEHHOM YacTULbl B
OJIHOPO/IHOM MarHuTHoM moiie. Pabora cuinel JlopeHna.

SlBneHue snexkTpoMarHUTHOM MHAYKUMU. [lOTOK BEKTOpa MAarHUTHOM  HMHAYKLIMH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapajes.

BuxpeBoe nsnekTpuueckoe moJie. DJIEKTPOABUXKYILAs CHJIA HHAYKIUU B IPOBOJAHUKE,
JBIKYIIEMCSI TIOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBA UM NPAKTUYECKOE MPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJI€MEHTAPHBIX YaCTUII, MHIYKIIMOHHAS T1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JluHuY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Ammepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno JleHna.

3aBUCHUMOCTD DJICKTPOJBIIKYIIEH CHUJIBI MHIYKIIMA OT CKOPOCTH HM3MEHEHHWsS MarHUTHOTO
MOTOKa.

SIBieHNE CAMOMHIYKIIU Y.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paszaen 5. Kose0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koja1eoanus

KonebGarenbnast cuctema. CBOOOIHBIE MeXaHWYECKHWE KojebaHus. [apMoHMYECKHe
konebOanus. Ilepuox, wacrora, amrmmryga u (aza xonebanwii. [IpyKUHHBIH MasTHUK.
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MareMaTHuecKkuii MasgTHUK. YpaBHEHHE rapMOHUYECKUX KosiebaHuil. IIpeBparienue 3Hepruu npu
rapMOHUYECKUX KOJIEeOaHUsX.

Konebarenbuplii koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B UACATHHOM
Kose0aTenbHOM  KOHTYpe. AHQJIOTUS MEXIy MEXaHHYEeCKUMH U 3JIEKTPOMArHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3akOoH COXpaHEHHsS] PHEPTrUM B HJICATBHOM KOJe0aTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aryxaroomux KojeOaHUsIX. BbIHYXIEeHHBIE MEXaHWYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHNUS.

ITepemennblii Tok. CHHYCOMAANBHBIM NEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIMTYAHOE U IEHCTBYIOLICE 3HAYCHUE CHIIBI TOKA M HANIPSIKCHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada U MOTpeOICHUE HIIEKTPUUYECKON HHEPTHUU.
OKOJIOTHYECKHE PHCKM IIpH  INPOU3BOACTBE d3ieKTpodHepruu. KynbTypa ucCnonap3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckue yCTPOHMCTBA U IPAKTHYECKOE IPUMEHEHHUE: DJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOTrO TOKA, IMHUU 3JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTeabHOW CUCTEMbI (IIPYXUHHBIM WM MaTeMaTHYECKHUM
MasITHHK).

HaGuroienne 3aryxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUI.

HabGmonenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcuumorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HANpsDKEHUS OT BPEMEHM) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOpa, KAaTYIIKU UHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb IMHUY 3JIEKTPoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaJIbIX KOJIeOaHHH rpy3a Ha HUTU OT JJIUHBI HUTHU U
Macchl Ipysa.

HccnenoBaHne MepeMEHHOr0o TOKa B 1€MW U3  IOCJIENOBATEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOJIHBI, yCIoBUA pacnpocTpaHenus. Ilepuoa. CkopocTs pacpocTpaHeHus u
JuiiHa BoJiHbL. [lonepeunsle n npoaonbHbIe BOIHBL. MHTEpdepeHnns u qudpakiuus MEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS H3JIy4EHUS DIIEKTPOMATrHUTHBIX BOJH. B3anMmHas
opueHTtanus BekTopoB E, B, V B snexrpomarautHoi BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaXKeHHMEe,  NpeloMIIeHHe,  mnojspuszauus,  audppaxkuus,  uHTeppepeHuus.  CKOpOCTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME SJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI pagUOCBS3HU U TeNEBUACHUA. Pagronokanus.

DONEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHnueckue yYCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, pPaguoNpUEMHHK, TEJIEBU30D,
anTenHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTpaHEHHE ONEPEYHBIX U MPOJOIBHBIX BOJH.
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Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmoienue orpaskeHus: U MpeioMIIeHHS] MEXaHUUECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGntonenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM W 4YacTOTOM
KoJeOaHuH.

HccnenoBanne  CBOMCTB  AJIEKTPOMATHUTHBIX ~ BOJIH:  OTPaKEHHME,  MPEIOMIICHUE,
nosspu3anus, rudpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacnpoCTpaHEHUE CBETa B OJHOPOIHOU cpelie.
JIyd cBera. TOUEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBI OTpaxeHHs cBeTa. [locTpoeHune uzo0pakeHUH B IJIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akoOHBI MpelOMIIEHUST cBeTa. AOCONIOTHBI  MOKa3aTelb
npenomienusa. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroyn MOAHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CiioxxHbI cocTaB Oenoro ceera. LBer.

Cobuparomue W paccewBaroniye JUH3bL. ToHKas mnuH3a. DOKYyCHOE paccTOsSHUE U
onTHYecKas cujia TOHKOW nuH3bL. [locTpoeHne n3o0paxxeHUN B COOMPAIONIMX M PACCEHBAOIINX
nrH3ax. Popmysia TOHKOM JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. HMatepdepenuus cBera. KorepeHTHble HCTOYHHUKH. Y CIIOBUS
HaO0JIIO/ICHUsT MAKCUMYMOB U MUHHMYMOB B MHTEP(PEPECHIMOHHOW KAPTHHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakuuss  cera. JudpakmuonHas pemérka. YcloBHe HAOMIONEHHUS  TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuuyeckue ycTpoWCcTBa U MPAKTUYECKOE TMPUMEHEHHe: OYKM, Jyma, (oToammnapar,
MPOCKIIMOHHBIA armapaTr, MUKPOCKOTII, TEJIECKOT, BOJOKOHHAs ONTHKA, AU(GpaKIMOHHAS PEIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpssiMonuHeitHOE pacnpocTpaHEHUEe, OTpaXKEHUE M MperomiieHue cBeta. OnThuueckue
puOOpBHI.

[TonHoe BHyTpeHHEE oTpakeHue. MoJieiab CBETOBOAA.

UccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenu MUKpPOCKOTIA, TEIECKONa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Habmronenue qucniepcuu certa.

[Tony4yeHue cnekTpa ¢ HOMOUIBIO PU3MBL.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nonsipu3aium cBera.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

N3mepenne nokazaress IpeioMICHHUS CTEKJIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.

HabGmronenue aucrnepcuu cera.

Pa3nes 6. OcHOBBI cIelIHAJIBLHONH TEOPHH OTHOCHTEIBHOCTH
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I'paHnLBI IPUMEHMMOCTH KIIACCUYECKOM MeXaHuUKU. IlocTynmarel crnienualbHONM TEOpUU
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb  MOIYJS CKOPOCTM CBETa B  BAaKyyMe, IPUHIUI
OTHOCHUTENIHOCTH DWHILTENHA.

OTHOCHTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTMHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl € SHEPTUEH U UMITYJILCOM PEJIATUBUCTCKON YaCTULbI. DHEPIUs MOKOSL.

Pazgen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3HEpruM (HOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIhC
¢dotoHa.

OtkpeiTue u uccnenosanue porosddexra. Onwitel A. I'. Cronerosa. 3akoHsl hoTodPdekra.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacnas rpanuna» Gotorddexra.

JaBneaune cera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTPOWCTBA W MpPAKTHUECKOE NpUMeHeHue: (OTorneMeHT, (OTOAATUHK,
coJiHEeuHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

DoTodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiThl Pesepdopna mo paccesnuto o -yactuu. [lnanerapnas
Mozenb atoma. [loctynatel bopa. M3nyuenue u normnomieHue (GOTOHOB IMPHU MEPEXOJE aroma ¢
OJIHOT'O YPOBHSI 3HEpruu Ha Apyroi. Buael ciekTpoB. CeKkTp ypoBHEN SHEPTHH aTOMa BOJOPOAA.

BousiHoBsie cBolicTBa yactull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayaln3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpPOMCTBA M IIPAaKTUYECKOE IPUMEHEHHE: CHEKTPaJbHBIM  aHAJIN3
(criekTpocKoI), 1a3ep, KBaHTOBbIM KOMIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeHyaTbiX CIEKTPOB U3TyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sA0po

OKCHEpUMEHTHI, JTI0Ka3bIBAIOIIUE CI0KHOCTh CTPOEHUS Aapa. OTKpbITUE PaIOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio cocTaBa pajMOaKTHUBHOIO u3nydeHus. CBOMCTBa aibda-,
Oera-, raMMa-u31ydeHus. BiusHue paguoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTtkpbiTHE TIPOTOHA U HelTpoHa. HyknonHas moaens siapa ['elizen6epra—lBanenko. 3apsn
sapa. MaccoBoe uncio saapa. MU30Tomsl.

Anbda-pacnaa. DIeKTpOHHBIH W TMO3UTPOHHBIA Oera-pacmaj. ['amma-usznyuyenue. 3aKoH
PaZoaKkTUBHOIO pacraja.

DOHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepnsle peaknnu. [lenenue u CUHTE3 SAED.

SAnepubiii  peaxktop. Tepmosinepuslii cuHTe3. [IpoGiieMbl W HEPCHEKTHBBI  SACPHOMN
SHEPreTHKHU. JKOJIOTMYECKUE aCIEeKThI IEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
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MeTo1bI HAONIOICHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHII.

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHECHHE: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB dacTuil (1o roToBeIM poTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranbl pa3BUTHs acTpoHOMUU. [IpHUKIagHOE U MUPOBO33PEHYECKOE 3HAUYCHHUE ACTPOHOMUU.

Bun 38é€31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connne. ConHewyHas akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE€ XapaKTEPUCTUKH. [[narpamMma «CHeKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOU
MIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JUIsl  3BE3N  IJIaBHOM
nocieaoBarenbHOCTH. BHyTpenHee crTpoeHue 3BE€34. COBpEeMEHHbBIE  IPEACTABICHUS O
MIPOUCXOXKACHUH U 3BOIoLMU COJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3 L.

Muineunsiii [1yts — Hama [Nanaktuka. [lonoxenue u nmwkenne Conuua B ['anaktuxe. Turmbl
rajiakTuk. PanuoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmmmpenne Bceenennoil. 3akon XaO6na. Pasberanme ramaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienuss HEeBOOPYKEHHBIM TTIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX IMPHIIOKEHUN
IUIsL OTIpENIENICHUs] TIOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITyTu.

O0o0maromniee NnOBTOPEHUE

Pony ¢u3uku w acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJOTMUYECKOW, COIMAIBHOW U
ATUYECKON cepax AesITeNbHOCTH YE€TOBEKa, POJb U MECTO (PU3UKU M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOM KapTHHE MHUpPA, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU MPEJICTABICHUH O
bu3nyeckoil kapTUHE MHpa, MeCTO (U3UYECKON KapTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocymecTBisieTcs € Y4ETOM
COJIEP>KaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemuovle nouwsimusi, CBS3aHHBIE C HW3yUYEHHEM METOJOB HAYYHOTO MO3HAHHUS:
SIBJICHUE, HAY4YHBIM (QakT, TUnore3a, ¢u3nueckas BeIWYMHA, 3aKOH, TEOpHus, HaOIIOJCHUE,
SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHHWH, TPUTOHOMETPHUYECKHE (PYHKIIUU: CUHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbBl M HUX
MPOCKIIMA HAa OCH KOOPAWHAT, CJIOKEHHWE BEKTOPOB, MPOW3BOJIHBIE AJIEMEHTAPHBIX (DYHKIIHH,
MIPU3HAKU TT0I00US TPEYTOIHHUKOB, ONIPEIEICHNE TUIOIIAIN TUIOCKUX QUTyp U 00BhEMa Te.

buonoeus: >nekrpuyeckue sSBICHUS B )KUBOW MPUPOJIE, KOIeOaTeIbHbIE TBUKEHUS B )KUBOU
MPUPO/JIE, ONITUUECKUE SIBJICHUS B )KUBOW IPUPOJE, NEUCTBHE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTalNIM4YecKass CTPYKTypa TBEPIABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOM PEIIETKH, CIIEKTPAIBHBIN aHATU3.
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l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PYA, (OTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonozus: TUHUM BJEKTPOINEpENad, T€HEpPATOp MEPEMEHHOIO TOKAa, 3JIEKTPOJBUIATElb,
WHAYKIIMOHHAS Te4Yb, pajap, paguonpuéMHHUK, TEJNeBH30p, aHTeHHa, Tenedon, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mpenmera «@Pusnka» Ha ypOBHE CPEIHEro 0OLIero 0Opa3oBaHUS
(0a30BbIil YPOBEHD) JOJIAKHO 00ECIIEUUTH TOCTHKEHUE CIEIYIOIINX JIMYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX 00pa30BaTEILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pPE3yNbTaThl OCBOCHHS YyueOHOro mpenmera «Dusmka» HODKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYaroIUXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALUM, TO3UTUBHBIX BHYTPEHHUX YOEXKACHUMH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOrO OOILECTBA, PACIIUPEHUE KU3HEHHOTO
OIIbITa U ONBITA JESITEILHOCTH B IPOLIECCE peau3allii OCHOBHBIX HAIpaBJICHUI BOCIUTATEIbHON
JEsITeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpask1aHCcKOro BOCIIUTAHHUSA:

c(OPMHUPOBAHHOCTh  TPAKIAHCKONM  MO3UIMM  OOyyarollerocs Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJ€HA POCCUNCKOr0o OOIIECTBA;

IOPUHATHE TPaJULHOHHBIX OOIIEUEIOBEUYECKUX T'yMAaHUCTUYECKHX U JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEpecax I'Pa)KJAaHCKOTo OOILecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3alliy;

yYMEHHE B3aUMOJICHICTBOBaTh C COLMAIbHBIMU HMHCTUTYTaMM B COOTBETCTBHUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH 1€ TEIbHOCTH;

2) NATPHOTUYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1IaHCKON UAEHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTHKEHUSM POCCUMCKHUX
y4EHBIX B 00J1aCTH (PU3MKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYalLlMI0 U MPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTHPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3cTeTH4ecKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHME K MHpPY, BKIIIOUasi 3CTETUKY HAay4HOI'O TBOPYECTBA, NMPHUCYIIETO
¢duznyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpeC K pa3IMuHbIM chepaM MpodecCHOHATBLHON JesITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOW U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oynymeld mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJ1aHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3oBaHWIO B 00JacTH (PU3UKU Ha
IIPOTSKEHUH BCEH KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh JKOJIOTMYECKOM KYJIbTYphl, OCO3HaHHME TIJIOOAJIBHOTO XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIIEHNE AEMCTBUM B OKPY’KAIOIIEN CPEIE HA OCHOBE 3HAHUS LieNIel
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OMbITa JEATEIBHOCTH OKOJIOTMYECKOM  HAIPaBIEHHOCTHM Ha OCHOBE
UMEIOLIMXCS 3HAaHUN 1o (pusmke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:



18

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH;

OCO3HAHHE IICHHOCTU HAYYHOU NEATEIhHOCTH, TOTOBHOCTH B MpOIECCe M3YUCHHS (PU3UKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITeNIbHO (OPMYJTUPOBATh W aKTyalu3UpoBaTh MpolieMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONpPENENATh UEIU ACSITEIIbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUN UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEIICHUs MPOOIEMBbI ¢ YUETOM aHAIKM3a UMEIONINXCA MaTepHAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTATOB LIEJSIM,
OIICHUBATh PUCKHU MOCIIECACTBHUI ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHUSX pPEaJbHOTO, BUPTYalIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQJIETh HAYyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMH TMOHATUSMU U MeToAaMH (PU3U4ecKon
HaYKH;

BJIQJIETh HAaBBIKAMHU Y4eOHO-HCCIIEOBATEILCKON M MPOEKTHOW NEATEIBHOCTH B 00JacTd
(U3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS 33134
(bU3MYECKOTO CoZiepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJCTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHUs, €r0 MHTEpIIpPETaIuH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PAa3IMYHBIX YUEOHBIX CHUTYAIUSAX, B TOM UYHCIIE TIPU CO3JaHHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJIATh IPUYUHHO-CJIEJICTBEHHBIE CBSA3U U aKTyaJIU3UPOBATh 337a4y, BbIIBUTaTh TUIIOTE3Y
e€ pelIeHus, HaXOUTh apTyYMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh TapamMeTpPhbl
Y KPUTEPUU PEILICHUS;

aHAJIM3UPOBAThH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4l PE3yJbTaThl, KPDUTHUYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIIbHON JEATEIHHOCTH, B TOM
quclie PU U3YYeHUU (HU3HKH;

JIlaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUUECKYIO 001aCTh KU3HEACITeIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYCHHS HHGOpMAUK (PU3UUECKOTO COACpPKAHUS U3 HMCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOATENbHO OCYIIECTBISTH IOWCK, aHajIU3, CHCTEeMaTH3alUI0 U
WHTEpIpeTaIuio HHOOpMAIIUU Pa3IMIHBIX BUJOB U (OPM MPEIACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

WCITOJIH30BaTh CPeCTBa MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AlMOHHBIX 3aJad C CcOOIMoaeHHueM TpeOoBaHUit
OPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI, PECypCcOCOEpEeKEeHHs, MPABOBBIX W ITHYECKUX
HOPM, HOPM HH(POPMAITMOHHON 0€301aCHOCTH;
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CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACPIKAaHUS B pa3IMUHBIX (popMaTax ¢ yu€ToM HazHAUCHUS
uHboOpMallMM M LEJIEBOM ayqUTOpHUH, BBIOMpas ONTUMAIbHYIO (OpPMYy NPEICTABICHUS U
BU3YyaIU3al1H.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYIIIECTBIISAITH OOIICHHE HA ypoKaX (PU3UKHU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTHUKy W METOABI COBMECTHBIX ICWCTBUU C y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEHN KaKJI0T0 4JIEHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPraHM30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBHUS 1O €€ TOCTHUKEHUIO: COCTAaBJIATh IUIAH JEHCTBUM, pacpenessiTh POJau ¢ Y4ETOM MHEHMM
YYaCTHHUKOB, O0CYKJIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIAJa M KAXJI0TO YYaCTHHKA KOMaH/IbI B OOIINIA pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBATh HJAEH C MO3UMLUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYLIECTBJISAITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PpaA3JIMYHBIX CHUTYalUsX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE IeiiCTBUS

Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTh ITO3HABATEIBHYIO JESITEIBHOCTh B OO0NACTH (PH3UKH |
aCTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITCIILHO COCTABJIATh ITUIAH PEHICHHS PAcU€THBIX M KAa4eCTBCHHBIX 3aJay, IUIaH
BBITIOJTHEHUSI  MPAKTUYeCKOW pPaboThl €  y4€TOM HMEIOLIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacImpsATh paMKH YI€OHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JIeNiaTh OCO3HaHHBIM BHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHHUIO PYIUIINH B 00JIACTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBHI B JESTENHbHOCTb, OIIEHHWBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMU TO3HABATENHHON pepieKCUN KaK OCO3HAHUS COBEPILIAEMBIX NEHCTBUN U
MBICITUTEIIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,

UCIIONIE30BATh PUEMBI peIeKCHH TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 10 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI IPYTUX MPU aHAINU3E PE3YIbTaTOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKH M IOCTOMHCTBA,

MPUHUMATHh MOTHBBI U apTYMEHTHI IPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;

MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B mpouiecce HOCTMXEHUS TUYHOCTHBIX PE3YNILTATOB OCBOCHHSI MPOTPaMMBbl 10 (hHU3UKE st
YPOBHSI CpefHero oO0miero oOpa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEJUIEKT, Mpernoaaraiomui chopMUpPOBaHHOCTD:
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CaMOCO3HaHUsl, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOITMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHNUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TNOBEJCHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K AMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO IEIU U YCIeXy,
ONITUMH3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

AMIMATHH, BKJIOYAIONICH CHOCOOHOCTh TOHMUMATh AMOIMOHAIBHOE COCTOSIHHE MAPYTHX,
YUUTBIBATh €TO IPU OCYIIECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAIBHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHUS C JIPYTUMHU
JIOABMH, 3a00THTHCS, IPOSIBIISTH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K xonmy obyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpHUMEpax poib U MecTo (U3MKH B (HOPMUPOBAHHHU COBPEMEHHOMN
Hay4YHOH KapTHUHBI MHpa, B PAa3BUTHU COBPEMEHHOM TEXHUKHM M TEXHOJIOTUH, B IMPAKTUYECKOH
JIeATSIIHFHOCTH JIIOJICH;

YUUTBIBATh I'PAHULIbI IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJEJEH: MaTepuabHas TOUKa,
MHepIManbHas CucTeMa OTC4éTa, abCONOTHO TBEPIOE TENO, MACAIBHBIA ra3, MOJEIN CTPOCHHUS
ra3oB, JKUIKOCTEH U TBEPIBIX TeJ, TOUEUHBIN 3JIEKTPUUECKUN 3apsa] NMpH peleHUH (PU3NYECKHX
3ajady;

pacrio3HaBaTh (U3MYECKUE SIBJIEHUS (Ipolecchl) U OOBSCHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOpUM CTPOEHMsI BEIIECTBA M DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABMKEHHE, CBOOOIHOE Ma/IeHHE Tell, ABUKEHHUE
10 OKPY>KHOCTH, WHEPLUS, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBMKEHUE, CTPOCHUE
KHUJIKOCTEH W TBEPIBIX Tel, U3MEHEHHE 00bEMa Tel NMpU HarpeBaHuH (OXJaKIEHHUH), TEIUIOBOE
paBHOBEcHE, HCIApEHHE, KOHJICHCAlUs, IUIaBICHHUE, KPUCTAJUIM3alUsl, KUIIEHUE, BIJIAXKHOCTh
BO3/lyXa, IOBBIIICHUE JABJIECHUS Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b MEXIY
napaMeTpamMH COCTOSIHUS ra3a B U30MpoIieccax, JEKTPU3aLus Tell, B3auMO/IeHCTBUE 3apsi/iOB;

OIUCBHIBATh MEXAHWYECKOE MABIKEHHE, MCIONb3ysd (U3MYECKHE BEIMYMHBI: KOOpIHMHATA,
yTh, MEpPEMEIIEHHE, CKOPOCThb, YCKOPEHHME, Macca Teljla, Cujla, UMIYJbC Teja, KUHETHYecKas
SHEprus, NOTEHIMalbHAs »HHEPrus, MeXaHHueckas paboTa, MeXaHW4yecKas MOILHOCTh; MpHU
OINMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOJIB3YEMBIX BEIMUNH, UX 0003HAYEHUS U
€MHUIIBI, HAaXOAWUTh (OPMYJIBI, CBS3BIBAIOLINE JTaHHYIO (HU3MUECKYI0 BEIMYUHY C APYTUMH
BEJIMYNHAMU;

ONKCHIBATh HW3YYEHHBbIE TEIJIOBBIE CBOMCTBA TENl W TEIUIOBHIE SIBJICHMS, HCIIOJIbB3Ys
¢u3nueckne BEIMYMHBL: JaBJIEHUE Ta3a, TEMIeEeparypa, CpeaHss KUHETUYecKas HHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTUYHas CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIUIOThl, BHYTPEHHs SHeprusi, pabdora rasa, Ko3(PQHUIMEHT MOJIE3HOTO AECUCTBUS TEIJIOBOTO
JIBUTATeNs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI NCHIOIb3YEMBIX BETUUMH, UX
0003HAYECHUS U €IMHUIBI, HAXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIHUUHY C
JOPYTUMHU BEJIUYHMHAM;

ONKCHIBATh HM3y4YEHHBIE SJIEKTPUUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUUECKUE SIBICHUS
(mporeccbl), MCMONIB3YS (PU3MUECKUE BEIMYUHBI: SJCKTPUUYECKUN 3apsi, DJIEKTPUUYECKOoe IIO0JIE,
HaNpspKEHHOCTD MMOJISA, MOTEHIINAN, Pa3HOCTh MOTEHLIMAIOB; IPU ONMHMCAHWUU MPABUILHO TPAKTOBATh
(bu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIUYHMH, X 0003HAYeHUS M €UHULIBL; YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYHUHAMU;
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aHaATM3UpPOBaTh (PU3MYECKHE NPOIECChl U SIBICHUS, WCHOIb3ysd (U3NYECKHE 3aKOHBI U
MPUHIUIIBLI: 3aKOH BcemupHoro tsarorenus, |, Il u Il 3akonsl HeloTOHA, 3aK0H COXpaHEHHS
MEXaHUUYECKON SHEPruM, 3aKOH COXPAHEHUS HMITYJbCA, IPUHLMII CYNEPIIO3ULIUN CHUJI, IPUHLIHUII
PaBHONPABUs HMHEPLMAIBHBIX CUCTEM OTCUYETA, MOJCKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHMS
BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKOIN S3HEPIUH TEIIOBOTO ABM)KEHUS MOJIEKYJ
¢ aOCOIIOTHOM TeMnepaTypoil, epBbIi 3aKOH TEPMOJINHAMUKH, 3aKOH COXPaHEHUS 3JIEKTPUYECKOTIO
3apsina, 3akoH KynoHa, Tpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUSA (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMIIBI ICHCTBUA MAIIWH, TPUOOPOB M TEXHHUUYECKHX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HM,

BBINOJIHATh OKCIEPUMEHTHI 10 HCCIEAOBAHHIO (DM3MYECKHX SIBICHHUH M IPOIECCOB C
HCIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH, Ipu 3ToM (OpMYIHpoBaTh npodieMy/3anaqy
U TUNOTE3y Y4eOHOro 3KCIIePHUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOBI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIUYHMH, IPH 3TOM
BbIOMpPATh ONTUMAIbHBIM CHOCO0 H3MEPEHUs M MCIOJb30BaThb HM3BECTHBIE METO/bl OLIEHKU
IIOIPEIHOCTEN U3MEPEHUN;

UCCIIEI0OBaTh 3aBUCUMOCTH MEX1y (pU3MUECKUMH BEIMYMHAMU C UCHOJIb30BAHUEM IPSMBIX
U3MEpEHUll, MpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUpPOBATh peE3yJbTaThl IOJYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUiE TaOJIMIl U TpadUKOB, e1aTh BBIBOJBI 10 pe3yabTaTaM
HCCIIEIOBaHMS;

coOuoiaTh IpaBuja O€30MacHOro Tpyla MpU NPOBEICHUM HCCIEI0BAaHMM B pPaMKax
y4eOHOTO  SKCIIEpUMEHTa, y4eOHO-HCCIIEOBATEIIbCKOH M TPOSKTHOH  NIESATENBbHOCTH ¢
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U J1aOOpaTOpHOro 000pyI0BAHHUS;

pemath pacu€THble 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJENblo, MCIONb3Ys
¢bu3nyeckre 3aKOHbl M IPUHIUIBI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJaud BBIOMpPATh (PU3MUECKYIO
MO/IEITb, BBIICIATH PU3MUECKUE BETHUMHBI M POPMYJIIBI, HEOOXOAUMBIE sl €€ PEelIeHUs, IPOBOJUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HaUeHUs (PU3MUECKON BETUYMHBI;

pemaTth KauyecTBEHHBbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyxJeHHuii ¢ Oopoii Ha N3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

MCIIOJIb30BAaTh MPU PEIICHUH Y4eOHBIX 3a7au COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOMCKa, CTPYKTYpUPOBAHMs, HHTEpIpEeTallid U MpeJCTaBlIeHUs Y4eOHOH M HaydHO-
MOMYJISIPHOM MH(pOpPMAIMH, MOTYYEHHON U3 pa3iIMYHbIX MCTOYHUKOB, KPUTHUUYECKU aHAIU3UPOBATh
NoJIy4aeMyro HH(pOpMaLuio;

IPUBOJIUTH NPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B MOBCEAHEBHON JKU3HU JUIsl 0O0ecTieueHus
0e30macHOCTH NpU OOpaIleHuu ¢ MpUOOpaMM M TEXHUYECKHMMH YCTPOIMCTBaMH, JUIS COXPaHEHHs
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIOLIel cpeie;

paboTaTh B IpylIe ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIaHUpOBaTh paboTy
IpyNnbl, palMOHANBHO paclpedensiTh O005S3aHHOCTM M IUIAHUPOBaTh  JEATEIBHOCTh B
HECTaHJApPTHBIX CHUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOIO0 M3 YYaCTHUKOB TIPYIIBl B
pelieHre paccMaTpuBaeMol IPOOIIEMBI.

K xonmy obyuenus B 11 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHHKHM M TEXHOJOTHH, B IMPAKTHYECKOU
JesTeTbHOCTH JII0/IeH, IEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;
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YYUTHIBATh TPAHUIBl TNPUMEHEHUS HW3YYEHHBIX (U3WYECKHX MOJENEH: TOYECUHBIN
ANEKTPUYECKUH 3apsfl, Jyd CBETa, TOUCYHBIH UCTOYHHUK CBETA, S/IEPHAsi MOJETb aToMa, HyKJIOHHAs
MO/IEJIb aTOMHOTO Si/Ipa MPH peleHHH (HU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUeckue sBICHUS (MPOLECChl) M OOBSICHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOH (M3UKHU: AIIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJCWCTBHE MAarHMWTOB, JJIEKTPOMAarHUTHas
WHAYKIUS, JeHCTBUE MArHUTHOTO TOJS Ha NPOBOJHUK C TOKOM M JBIDKYLIMICS 3apsf,
AJIEKTPOMArHUTHBIE KOJEOAaHUS U BOJHBI, MPSIMOJIMHEHHOE PACIpPOCTPaHEHHE CBETa, OTPAKEHUE,
npejoMiieHue, uHTepdepeHIus, Iupakuus ¢ I[OJsIpH3alMs CBETa, JUCIEPCUS  CBETa,
dbotoanekrpuuecknii dpdext (hoTodrddekr), cBeToBOEC NaBlieHHE, BOSHHKHOBEHHUE JIHMHEHYATOTrO
CIIEKTpa aToMa BOJIOPOJIA, €CTECTBEHHAs! U UCKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA BeElIEeCTBa (IEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEA) W IINEKTPOMArHUTHBIC SIBJICHHUS (IIPOIECCHI),
UCHIONB3YSl  (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUH 3apsi, CHJIA TOKa, JIJIEKTPUYECKOe
HaNpsDKCHUE, JIEKTPUYECKOE CONPOTHUBICHHE, PA3HOCTh MOTEHIUANIOB, 3JEKTPOJABMKYILAS CHIIA,
pabota TOKa, MHAYKLMS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHIa, HWHIYKTUBHOCTH
KaTyIIK{, SHEPTUsl DJEKTPUYECKOrO0 M MAarHUTHOTO TIIOJICH, TMEpHOJ M YacToTa KoyieOaHuid B
Koje0aTebHOM KOHTYpE, 3apsill U cuja TOKa B MPOLECCe TapMOHUYECKUX 3IEKTPOMArHUTHBIX
KoneOaHnid, (POKYCHOE pacCTOSIHHE M ONTHYEeCKas CWJIa JIMH3BI, MpPH ONHCAHUH IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI MCIIOIb3yEMbIX BEIMYUH, UX 0003HAUEHUS U €IUHUIIBI, YKA3bIBATh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYHHY C APYTUMH BETHUYNHAMU;

OMKCHIBATh HM3yYEHHBIC KBAHTOBBIC SBJICHUS U MPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, YHEPTHS U UMITYJIEC
¢dboToHa, TepuUoA TMOJypacmajaa, JHEpPrHs CBA3M AaTOMHBIX fJep, MPU OMNHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI MCIIOJIb3YeMbIX BEJMYMH, UX 0003HAUYCHUS U €IMHUIIBI, YKa3bIBATh
(dbopMyIibl, CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTMMHU BETUYMHAMHU, BBHIYHUCIISATH
3HaYCHUE (PU3NICCKON BEITMIHHEI;

AHATM3UPOBATh (U3NYECKUE TPOIECCHl M SABICHUSA, HCHOIB3Ys (PU3NYECKHE 3aKOHBI U
MPUHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIEIOBATEIHHOTO U MApaJLIEIbHOTO COSTNHEHHSI TIPOBOIHUKOB,
3akoH Jxoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOM WHAYKIUHM, 3aKOH IPSIMOJMHEHHOro
pacrpoCcTpaHeHHsI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHEHHE
OnHiuTeiiHa 11 porodaddekra, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPaHEHHs] UMITYJIbCa, 3aKOH
COXpaHEHHS AIIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpAaHEHHs MacCOBOTO YHCIa, MOCTyIaThl bopa, 3akoH
paZMOAaKTUBHOTO pacmajza, MpU ITOM pa3jinyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OlpeNieNiATh HalpaBieHUE BEKTOpa HMHIYKIMH MAarHUTHOTO TOJsSI MPOBOJHUKA C TOKOM,
cwisl AMriepa u cuitsl JIopeHna;

CTPOUTH M ONHCHIBATh H300pa’keHNe, CO3/1aBaeMOe MIIOCKUM 3€pPKajloM, TOHKOH JTMH30M;

BBITTOJIHATh OKCIEPUMEHTHI 110 HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TPOILECCOB C
MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMI: IpU 3TOM (OPMYIHPOBAThH MpobiieMy/3a1aqy
M THUNOTE3y Y4eOHOrO SKCIIEPHMEHTA, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHMSA,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE HW3MEPEHUs (PHU3MUECKUX BEIWYHH, IPH ITOM
BbIOMPATh ONTUMAIBHBIM CIIOCOO W3MEPEHUs W HCIOJb30BaTh M3BECTHBIE METOJBI OLIEHKU
MTOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEIMYUH C UCIOJIB30BAHUEM HPSMBIX U3MEPEHUil:
IpH STOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3yJabTAaThl ITOJYYEHHOW 3aBHCHMOCTH
(bu3nUecKrUX BEITMYMH B BUJE TaOIUI] U TpaMKOB, A€TaTh BBIBOBI 10 pe3yJibTaTaM UCCIEI0BaHMS,



23

coOmoaTh MpaBuia O€30MacHOro Tpyla INpPU TNPOBEICHUM HCCIEAOBAaHMA B pPaMKax
y4eOHOr0  JKCIEPUMEHTa, Y4EeOHO-HUCCICIOBATEIILCKOW M TPOEKTHOH  JEATENbHOCTH  C
HCIIO0JIb30BAHUEM M3MEPHUTEIbHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYI0BAHUS;

pemiath pacyéTHbIC 3aJauyd € SBHO 3aJaHHOM (DU3MYECKOW MOJENbI0, HCIOJb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJHM3a YCIIOBHS 3aJaud BBIOMPATh (PH3HUECKYIO
MO/I€JIb, BBIJCSATh GU3NUSCKHUE BETHUUHBI U (OPMYJIbI, HEOOXOIMMBIC /s €€ PELICHHUs, TPOBOIUTH
paC‘IéTBI 1 OUCHHUBATDH PCAJIbHOCTD IMOJYUYCHHOI'O 3HAUCHUA (I)I/I3I/I‘-ICCKOI>’I BCJIMYHNHBI;

peliath KauyeCTBEHHbBIC 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IICTIOUKY
paccyXJICHHI C ONOPO Ha N3YUCHHbBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3HUUCCKUC SIBIICHHUS,

UCIIOJIb30BATh MIPU PEUICHUH YYeOHBIX 337a4 COBPEMEHHbIC HH()OPMAIMOHHBIC TEXHOIOTHH
Ul TIOMCKa, CTPYKTYPUPOBAHHS, HMHTEPIPETAllMM U MPEACTaBICHUA Y4YeOHOW M HaydHO-
HNONYJISIPHON MH(GOPMAIIUH, TIOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATH
MOJTy4aeMyro HHPOPMAITHIO;

OOBSICHATH MPUHIIUIBI ICHCTBUS MAIIKH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, Pa3iHyaTh
YCIIOBHSI X O€30MaCHOT0 UCIIOJIb30BAHUS B TOBCETHCBHOM JKU3HHU;

IOPUBOJUTH MPHUMEPHI BKJIaJa POCCHICKHX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BATh TEOPETUICCKUE 3HAHUS 10 (PU3HMKE B MOBCEAHEBHOM JKU3HH [T 00ECIICUCHHSI
0€30MacHOCTH TpU OOpAIeHUH ¢ MPUOOpaMHU U TEXHUYECKMMHU YCTPOMCTBAMH, JUIS COXPaHCHHS
3JI0POBBS U COOJTIOICHHS HOPM 3KOJIOTHYECKOT0O TIOBSICHUS B OKPYKAIOIei cpeie;

paboTare B TpyIIE C BHIMOJIHEHHEM Pa3JIMYHBIX COLMANBHBIX POJICH, TIIAaHUPOBATh PadOTy
IPYIIbI, PAlMOHAIBLHO pACIpeneisTh OOM3aHHOCTH W IUIAHUPOBATh  JACATCIBHOCTH B
HCCTAHJAPTHBLIX CUTyalUAX, AACKBATHO OLCHHUBATL BKJIAA KaXJAO0ro M3 YYAaCTHHUKOB TIPYIIIBI B
pelIeHre paccMaTpUBaEeMOi POOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Konrpo (uudposBbie)
MpaxkTn
n/n NMPOrpamMMbI Bcero | JbHBIE p oOpa3oBaTesibHbIE
paGoTHI yeckue padoThl pecypesI
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITO3HAHUS
11 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmorexa [IOK
' At Hayd https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika > . https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 HlusaMuia ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOMHAMHUKH 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble cocTosiHU BemiecTBa. dDa3oBbie 5 bubnunoreka [JOK
' TIePEX OJTbI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bu6mmorekxa [IOK
4.1 DTEKTPOCTATHKA 10 . . https://m.edsoo0.ru/7f41bf72
4.2 ITocTosIHHBIN 31eKTpUUECKU TOK. TOKHU B 12 1 1 ‘ bub6nuorexa [IOK
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pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 4
11 KUIIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KOﬁHTpOJIbeIe l'Ipﬁalcanecmae 06PA30BATETBHBIE
padoThI padoThI pecypes
Paznen 1. JIEKTPOJANHAMUKA
MaruautHoe nose. DJIeKTpOMarHuTHas 11 2 3 bubmmorexa [IOK
HHTYKIAS https://m.edsoo.ru/7f41c97c
Wtoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKne U 31eKTPOMATrHUTHBIE 9 1 bubnuorexa [JOK
' KOJIEOaHUS https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.2 MexaHnYeCcKUEe U 31€KTPOMATHUTHBIE BOJIHBI 5 1 https://m.eds00.ru/7f41c97¢
bu6mmorexa [IOK
23 Orrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubnuoteka [JOK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOM ONITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHnue atoma 4 bubnnoreka [JOK
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https://m.edsoo.ru/7f41c97c

4.3 ATtoMHOE S1pOo

Uroro no pazneny

5
15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Pasnea S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 BH6H,HOTeKa LIOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmmoreka [JOK
6.1 Obobmaromee nosTopenue 4 https://m.edsi.ru/7f4lc970
Uroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

27

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

10.1

JleMoHCTpHpOBaTH Ha TMpUMEpax pPoOJdb H MeCTo (UBUKH B
(hOpMUPOBAaHHHM COBPEMEHHOW HAydyHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOMN ACATEILHOCTH JIIOACH

10.2

Y4uTHIBaTh TPAHUIBI PUMEHEHUS U3YYCHHBIX (PU3UYECKHX MOJETCH:
MarepuaibHas TOYKa, MHEPIHAIbHAs CHCTeMa OTCuY€Ta, abCOIMIOTHO TBEPAOE
TEJI0, UACANBHBIN Ta3; MOJAEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEI,
TOYCYHBIN AJICKTPUUCCKUH 3apsi] — MPU PEIICHUH (PU3UUECKHUX 3a/1a4

10.3

Pacno3naBaTh ¢usndeckue sBICHUs (MPOLECCH) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTPOSHUS
BEIIECTBA U  DJIIEKTPOAMHAMHUKHA: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBIM)KEHHE, CBOOOJHOE TaJCHUE TeN, JBUKCHHE I10
OKPYXXHOCTH, HWHEpIHsS, B3auMojeiictBue ten; auddys3us, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHME KUJIKOCTEM M TBEPIBIX TEl, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHuu (OXJIAKIEHUHU), TEIJOBOE paBHOBECHE, HCIapeHue,
KOHJICHCALWs, TUIABJICHUE, KPUCTAJUIN3alUs, KUTIEHHE, BIaXKHOCTh BO3IyXa,
MOBBIIICHUE JABIICHUS ra3a MPH €ro HarpeBaHWM B 3aKPHITOM COCYJIE, CBS3b
MEXy TapaMeTpaMu COCTOSIHHSI ra3a B M30MPOIECccax; HJIEKTPHU3aIUs Tell,
B3aUMO/ICHCTBHE 3apsI0B

10.4

OnucelBaTh MEXaHHYECKOE ABHUIKXCHUC, HCIIOJIb3YA (1)I/ISI/I‘ICCKI/IG
BCJIMYHHBI: KOOpJAWHATA, IyTh, NEPEMECIICHUEC, CKOPOCTb, YCKOpPCHHEC, MaccCa
TEJIa, CUJIa, UMITYJIbC TCJId, KHHCTHYCCKAA SHCPIrUs, IMOTCHIUAJIbHAA SHECPIUsd,
MEXaHHM4YECKas pa60Ta, MCXaHUYCCKasds MOIIHOCTD, IMPU OIMMMCAHWUHN IPABUIIBHO
TPAKTOBATH (1)PI3I/I‘{CCKHI>'I CMBICJI UCIIOJIB3YEMBIX BCJIIMYUH, UX 0003HaYCHHS U
CAWHUIbI, HaAXOIUTh (1)0pMy.J'II>I, CBA3BIBAIOIUEC JJaHHYIO (1)I/IBI/I‘I€CKYIO
BCJINMYNHY C APYTUMH BECIMYNHAMUA

10.5

10.6

OnuceiBaTh H3y4YEHHBIE TEIUIOBBIE CBONCTBA TEJI U TEIJIOBBIE
SIBJICHMSI, UCIIONB3Ys (pU3nyecKkue BEIMYMHBL: JaBJICHHE ras3a, TeMIeparypa,
CpPEIHSsl KUHETHYECKash »DJHEPrus XaoTHYECKOTO JIB)KEHHS MOJIEKYII,
CpelHEeKBaJpaTHU4Has CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS
sHeprusi, pabora raza, Kod()PUUHUEHT MOJE3HOro MJEHCTBHUS TEIIOBOTO
JBUTATENs; TPU OINUCAHWM TPABUIBHO TPAKTOBAaTh (U3NYECKUH CMBICIH
UCHOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIBI, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYMHAM

OnucelBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
ANEKTpUYECKUE SIBICHUS (TPOLIECCHI), HCMONb3ys (PU3NUECKHE BEITUUYHMHBI:
MEKTPUYECKUN  3apsifl, DJIEKTPUYECKOE TI0Jie, HANpsHKEHHOCTh — MOJI,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
¢u3nYecKUi CMBICI UCHOIb3YyEeMBIX BEMYMH, UX OOO3HAYEHHS W €IUHUIIBI;
yKa3blBaTh (OPMYJbI, CBA3BIBAIOIIME MaHHYIO (U3UYECKYIO0 BEIMYHMHY C
JPYTMMH BETUYMHAMU

10.7

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl U  SBJICHUSA, HCIONb3YS
¢du3nyeckre 3aKOHbl M IMPUHLHUIIBI: 3aKOH BceMHUpHOro TsaroreHus, |, Il u 11l
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10.8

10.9

3aKkOHbl HBIOTOHA, 3aKOH COXpaHCHHMs MEXaHUYECKOW DHEPrUM, 3aKOH
COXPAHEHHUs UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHLUII PaBHOIIPABUS
MHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHHUs BEILIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETHUYECKOW YHEPrUuu
TEIUIOBOIO JBMKEHHS MOJIEKYJ C aOCOJIIOTHON TeMepaTypol, NepBblii 3aKOH
TEPMOJMHAMMKH; 3aKOH COXPAaHEHHUsI DIEKTPUUYECKOro 3apsaa, 3akoH KyioHa;
IIPYU 3TOM Pa3INyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOe
BBIpQ)KEHUE U yCIIOBHUs (TPAHUIIBL, 00JIACTH ) TPUMEHHUMOCTH

OOBSICHITh OCHOBHBIC TPUHIUIBI JCHCTBHS MAaIlWH, NPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3InvaTh yCIOBUS UX O€30MaCHOTO MCIOIb30BAHMS
B IIOBCEHEBHOU KU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NYCCKHUX SIBJICHUN U
MIPOLIECCOB C HCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHUH; MPU ITOM
dbopmynupoBaTh mpobiemMy (3a7ady) M THIOTE3y YYEOHOrOo 3KCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKCHHOTO 00OPYIOBAaHHUS, TIPOBOJUTE OMBIT H
(bOopMYITHPOBATH BBIBOJIBI

10.10

OcymiecTBiIsATh OpSMbIE U KOCBEHHBbIE M3MEpeHMsI (DU3MUYECKHX
BEIMYMH, TPU OSTOM BBIOMpATh ONTHUMAJBHBIA CHOCO0 HW3MEpPEHUs W
UCII0JIb30BaTh U3BECTHBIE METOIbI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeXAy (GU3MUYECKUMHU BeJIHMYMHAMU C
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI; IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpOBaTh PE3yNbTATHI MOJIYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYHH B
BH/JIE TaOIHI U TPaUKOB, ACIIATh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHUS

CobOmromate mpaBuia  0€30MacHOrO  TpyAa MpH  MPOBEACHUU
HCCIEI0BaHUH B pamMKax y4eOHOro JKCTICPUMEHTA, y4eOHO-
HCCIICIOBATEIIbCKOM M MPOEKTHOM  AESATEIbHOCTH C  HCHOJIb30BAHUEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacuérHbie 3aauM C SIBHO 3aJlaHHOM (pU3MYecKOi MOJeNbIo,
WCTIONB3Ys (DU3WYECKUE 3aKOHBI W TMPHUHIMIIBI; HA OCHOBE aHajlu3a YCJIOBUS
3a/lau BbIOMpaTh (PU3UYECKYIO MOJIETb, BBIACTATh (PU3MUECKHE BEIUYUHBI U
dhopmymel, HEOOXOTUMBIE JIJIsl €€ PEeIlIeHHUs, TPOBOJIUTh PACUYETHl U OLICHUBATH
PEAbHOCTH MOJTYYSHHOTO 3HaYEHUS (PU3NIECKON BETHYUHBI

10.14

10.15

10.16

10.17

Pemate KaueCTBEHHBIC  3a/layu: BBICTPauBaTb  JIOTUYECKH
HENPOTUBOPEUYUBYIO LEMOYKY PACCYKIAECHUN C ONIOPON HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHUS

Hcnonp30BaTh MpU  pelIeHUH Y4eOHBIX 337ady  COBPEMEHHBIE
UHGOpPMALlMOHHbIE  TEXHOJIOTMH  JJs  TOMCKAa,  CTPYKTYpHUpPOBaHMA,
UHTEpIpeTalMi ¥  MpeJICTaBiIeHHUs] ydyeOHOW M HayyHO-NOMYJISpHOU
uHpOpMalUY, TIOJYyYEHHOH M3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTY4aeMyt0 HH(GOPMAIUIO

[TpuBoauTE MpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM
KHU3HH JUIsL oOecriedeHus: 0e30MacHOCTH MpH OOpalleHuu ¢ npudopamu |
TEXHUYECKHUMHU YCTPOWCTBAMH, [UISI COXPAHEHHsS 3JI0POBBS W COOIIOIICHHS
HOPM 9KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKaIoIel cpee

10.18

PaGorath B T'pynne € BBIIIOJHCHHUEM PA3JIMYHBIX COLNUAJIbHBIX pOJ'ICfI,
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IUTAHUPOBATh PabOTy TPYIIIBI, PAIlMOHAIBHO PACIpeNesaTh 00S3aHHOCTH U
IIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTYyAlUAX, aJICKBATHO
OLICHWBATh BKJAJ KaXJOTO W3 YYACTHUKOB TPYHIBI B pEIICHUE
paccMaTpuBaeMoi IpoOIeMbl

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

JleMoHCTpHpOBaTh Ha TpUMEpax poiib H MeCTo (U3UKH B
GOpMHpPOBAaHMK COBPEMEHHOW HAy4YHOHW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJOTHM, B IPAKTUUYECKOMN ESITENBHOCTH JIFOAEH,
IIEJIOCTHOCTh U €JMHCTBO (PU3MUECKOM KapTHHBI MUPa

11.2

VY4uThIBaTh I'paHULIbl IPUMEHEHUS U3YyYEHHBIX (PU3MUYECKUX MOJEIIeH:
TOYEYHBIN JEKTPUUECKUIN 3apsi, sIepHasi MOJIeb aTOMa, HYKJIOHHAs MOJIENb
aTOMHOI'O 5i/ipa MPH pelieHNH (PU3NYECKUX 3a/1a4

11.3

11.4

11.5

Pacno3naBare Qusnueckue sBICHUS (MIPOLECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOAWHAMHKH M KBAHTOBOW (DHM3HWKHU: 3JIEKTPHYCCKAS
POBOIUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA,
B3aMIMOJICHICTBIC MAarHWTOB, JJICKTPOMArHWTHAs  HMHIYKIUS, JIEHCTBUE
MarHUTHOTO TIOJII Ha TPOBOJHMK C TOKOM W JBIDKYIIUICS —3apsil,
AJICKTPOMATrHUTHBIC KOJICOAHWS W BOJHBI, MPSIMOJIMHEHHOE PACIPOCTPAHCHHE
CBETa, OTpaXCHUE, MpPEIOMIICHUE, UHTephepeHiys, audpakuus U
MOJIIpU3alisl  CBETa, JHUCIEPCUsi CBeTa, (OTOICKTPUUYSCKUN A ekt
(potoaddexT), cBeToBOE NMaBiieHHWE, BO3HUKHOBCHHE JHMHEHYATOrO0 CIEKTpa
aToMa BOJOPOIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIOAKTHBHOCTh

OnuceiBaTh W3y4YCHHBIC CBOWCTBA  BemIeCTBAa  (DJIGKTPUUCCKHE,
MarHUTHBIE, ONITUYECKUE, FIEKTPUUECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U
SJICKTPOMAIrHUTHBIC SABJICHUA (HpOHCCCBI), HCIIOJIb3Yys (1)1/131/ILI€CKI/IC BCIIMYNHBI:
DIIEKTPUYECKUN  3apsii, CHJIa  TOKa, JJIEKTPUYECKOE  HampshKEHUeE,
AIEKTPUUECKOE COTMPOTUBIIEHNE, pa3HOCTh moTeHnuanoB, JJIC, pabora Toka,
WHAYKIUS MarHUTHOTO ToJisA, cuiia Amriepa, cuna JlopeHia, HHIyKTHBHOCTb
KaTylIKHu, SHEPTHUA SJICKTPUICCKOI0 U MAarHuTHOT'O noneﬁ, nepuoa U 4acrtora
KonebaHuil B KolebaTeIbHOM KOHTYpe, 3apsii M CHiIa TOKa B Ipoliecce
TapMOHMYECKUX DJJIEKTPOMArHUTHBIX KoJieOaHuM, (DOKYCHOE pacCTOSHUE U
ONTHUYECKAsl CUJIA JIMH3BI; IPU OMHMCAHUU MPABUIBLHO TPAKTOBATh (PU3NUECKHIA
CMBICJI HCIIOJIB3YCMBIX BCIWYWH, HUX o0o3HaueHus u CAWHUIBI; YKa3bIBaTb
dbopMyIbl, CBSI3BIBAIONIME JAHHYIO (DU3MUECKYI0 BEIWYHHY C JAPYTUMHU
BCIIMYNHAMU

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI, UCIIOIb3YS
¢bu3nuecKkre BETUYMHBL: CKOPOCTh 3JIEKTPOMArHUTHHIX BOJIH, JUTMHA BOJIHBI U
4acToTa CBETa, YHEPIHsl U UMITYJbC (OTOHA, MEPUOJI TIoJypacnaia, SHeprus
CBS3U aTOMHBIX si/iep; MPU OMUCAHUU MPaBUIBHO TPAKTOBAaTh (HU3MUECKUI
CMBICJ UCHOJB3YeMbIX BEIMYMH, UX OOO3HAUEHUS M €IMHUILBI, yKa3blBaTh
bopMynbl, CBS3BIBAIONINE JAaHHYIO (U3MYECKYI0 BEJIMYHUHY C JIpPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATh 3HaUeHHE (PU3HUECKON BEJIUMYUHBI

11.6

AHaJ'II/I3I/IpOBaTB (I)I/I3I/ILICCKI/IG nmponeccol M SBJICHUA, HUCIOJIb3Yyd
(1)I/ISI/ILI€CKI/I6 3aKOHBI U NPUHIOUIIBL: 3aKOH OMa, 3aKOHBI ITOCJICO0OBATCIIBHOI'O U
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HapajuIeIbHOTO COEAWHEHMS MPOBOAHUKOB, 3aKoH JIxoyns — Jlenma, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMH, 3aKOH NPSMOJIMHEHHOTO pPacHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI IPEIOMIICHHUS CBETA, YpaBHEHUE
Oinmreitna st Gotoddderra, 3aKOH COXpPAHEHUST SHEPTrUH, 3aKOH
COXpaHEHHS HWMIYJIbCa, 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHUS MacCOBOTO YHWCIJA, MOCTylaTbl bopa, 3aKOH pajnOaKTHBHOIO
pacmaga; mpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe  BBIPAXEHME M YCIOBHUA  (TpaHMLBI,  00JIacTH)
IPUMEHHUMOCTH

11.7

11.8

11.9

11.10

11.11

OnpenensiTb HampaBiI€HUE BEKTOpa MHIYKIUM MAarHUTHOTO IO
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHa

Ctpouth ¥ ONUCHIBATH H300pa)K€HHE, CO3/1aBaeMO€  IIOCKUM
3EpPKaJIOM, TOHKOW JINH301

BBITIONHATE SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3MUECKUX SBIICHUH U
IPOIIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIl; IPU STOM
dbopmynupoBarh npobiemy (3amady) M TUIOTE3Y Y4eOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKESHHOTO 000PYIOBaHUS, TPOBOJIUTH OMBIT U
(GhopMyIUPOBATH BHIBOIBI

OCYHIGCTBJUITI) IpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘~I€CKI/IX
BCIMYMH, IIpU 3TOM BLI6I/IpaTI> OIITHUMAJIBHEIN  CITOCO0 HU3MCPCHHUA U
HCII0Jb30BaTh U3BCCTHBIC METOJAbBI OLICHKH HOFpGIHHOCTGfI I/ISMepCHI/II\/JI

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKHX BEITUYUH C HUCIOJIH30BAHHUEM
OPSIMBIX M3MEPEHUIi; MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
PE3YJIbTATHI MMOJIYYCHHON 3aBUCUMOCTH (DU3UYECKHUX BEIHYMH B BUC TAOJIUIl U
rpaduKoB, neNaTh BIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHHUS

11.12

11.13

Cob6mrogate mpaBuja 0e30macHOTO Tpylda TMpU  [POBEACHUU
UCCIeNOBaHUN B paMKax  y4yeOHOro  JKCIIEpUMEHTa,  y4eOHo-
HCCIIEIOBATENBCKOM W MPOEKTHOM JEATENIbHOCTH C HUCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemarp pacuérHble 3aiauu C SIBHO 3aJlaHHON (pU3MYECKON MOJIENbIo,
UCTIONB3Ys (PU3WYECKUE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaIN3a YCIOBUS
3a/1a4l BbIOUpaTh (DPU3MUYECKYIO MOJEINb, BBIACHATh (PU3NYECKUE BEIHUYUHBI U
dbopMyIIbl, HEOOXOAUMBIE TSl €€ pEelIeHus, TPOBOJUTH PACUETHI U OIEHUBATH
pEeabHOCTD MOTYYEHHOTO 3HaYeHHs PU3NIECKON BETHUNHBI

11.14

Pemars KaueCTBECHHBIC 3a/1a4H: BBICTPAUBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKICHHUI C OMOPOW HAa U3YYEHHbIC 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nueckue sBIeHUS

11.15

Hcnonp3oBaTe MNpU  pelIeHMH Y4eOHBIX 3ajad  COBPEMEHHbIE
MH(OPMALlMOHHBIE  TEXHOJOTMM i TOMCKa,  CTPYKTYpHUPOBAaHMS,
UHTEpHpeTallid W  NPEACTaBICHUsS Y4eOHOH U Hay4YHO-TIOMYJISIpHOU
uH(pOpMallMK, TOJYYEeHHOW U3 pa3jIMYHbIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJy4aeMyro HH(pOpMaIUio

11.16

OOBSICHATh TPUHIUIBI ACHCTBHS MAaIllUH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB;, pa3jauvarh yCIOBUSA UX OE30MaCHOTO HWCIOJIh30BaHHUS B
OBCEIHEBHOMN XU3HHU

11.17

[IpuBoaUTH TIpUMEpHI BKJIAJa POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B O0BSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHI
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11.18

11.19

Hcnonp30BaTh TEOpETHYECKHE 3HAHWSA NO (U3UKE B ITOBCEJHEBHOU
KHU3HU JJIs1 o0ecriedeHus 0e30MacHOCTH MpH OOpalleHuu ¢ npubopamu U
TEXHHYECKHMHU YCTPOHCTBAMH, ISl COXPAHEHHs 3J0POBbS U COOJIIOJICHHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPY>KaloIlel cpene

PaGorats B rpymnme C BBIIOJTHEHHEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PaOOTy TPYIIIbI, PAIMOHAIBHO PACTPENeNsATh O0S3aHHOCTH H
IJIaHUPOBAaTh  ACATCIIBHOCTb B  HCCTAHAAPTHBIX  CUTyalHAgX, aICKBAaTHO
OLICHMBATh BKJAQJ KaXIOr0 W3 YyYaCTHUKOB TPYNIBI B  pEIICHHE
paccMaTpuBaeMoi IpoOIeMbl

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pasaesa

3JEMCEHTA

Koxa npoBepsiemoro
IIpoBepsiemble 3J1€eMEeHTHI COIePKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHN A

®usuka — Hayka o npupoxae. Hayunble
METOABI IO3HAHMS OKpyXkaromero wwupa. Pomib
DKCIIEPUMEHTa M TEOPUM B Ipoliecce I03HAHUSA
IPUPOJBI. DKCIIEPUMEHT B (PH3UKE

11

MopenupoBanue (HU3UYECKUX SBICHUU U
npoueccoB. Hayunsie rumote3sl. Dusznueckue
3aKOHBI W TEOpPHH. [ paHUIBI TPUMEHUMOCTH
1.2 ¢duznveckux 3akoHoB. [IpuHIumn coorBeTcTBUs. POIb
U Mecto (u3MKu B (HOPMHUPOBAHMM COBPEMEHHOMU
HAyYHOM  KapTMHBI MHpa, B  MPAKTUYECKOU
NeITeILHOCTH JIFOIeH

MEXAHHUKA
##HPari#KMHEMATHUKA

MexaHuueckoe JIIBHKEHHE.
2.1.1 OTHOCUTEIBHOCTD MEXaHUYECKOTO JIBIDKECHUS.
Cucrema orcuéra. Tpaekropust

[Tepemerienue, ckopocTh (CpeaHsisi CKOPOCTH,
MI'HOBEHHAsi CKOPOCTh) M YCKOpEHUE MaTepuaibHOU
TOYKHU, UX MPOEKUUU HAa OCH CUCTEMBI KOOPJMHAT.
CrioxeHue nepeMeneHnii 1 CI0KeHHE CKOPOCTEN

2.1.2

PaBHOMEpHOE u PaBHOYCKOPEHHOE
npsAMoJIMHEeHOoe ABIkeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U
NEPEMELIEHHUS] MAaTEpUAJIbHON TOYKU OT BPEMEHH

2.1.3

CBobonHOe masieHne. Y CKopeHue

214
¢BOOOIHOTO ITaIEHUS

KpuBonuneiinoe nBumxeHue. PaBHOMepHOe
2.15 JIBIDKEHUE MATEpPHAIBHON TOYKH IO OKPYKHOCTH.
YrnoBas CKOpPOCTb, JIMHENHHAsE CKOPOCTh. llepuon u
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yacrora. L[eHTpocTpemMHuTeNbHOE YCKOPEHHE

2.1.6

2.1.7

2.2.1

2.2.2

TexHuueckue  yCTpOMCTBa:  CIHMAOMETD,
JIBIJKEHUE CHAPSIOB, [IEMTHBIE U PEMEHHBIE Mepelaun

[IpakTrueckue paboTHI. H3mepenne
MI'HOBEHHOM CKOpPOCTH. HccnenoBanue
COOTHOILIEHUS MEXY MyTSIMHU, IPOUICHHBIMU TEJIOM
3a  IOCJIENOBaTENIbHBIE  paBHbIE  NPOMEXKYTKHU
BPEMEHH TMpU PABHOYCKOPEHHOM JABW)XCHHUU C
HAa4aJIbHOM CKOPOCTBIO, PAaBHOM Hy0. M3ydenue
JIBUKEHHS IIapuKa B BS3KOM >kuakocTu. M3ydeHue
JBUKEHMS TeJ1a, OPOILIEHHOT'O TOPU30HTAIBHO

#H##Par### INHAMUKA

[Mpunnun OTHOCUTEIbHOCTH I"anunes.
[Tepsoiii 3akoH HproToHa. MHEpImanbHble CUCTEMBI
oTcyéra

Macca tena. Cuna. [IpuHuun cynepno3unuu
CHIT

2.2.3

Bropoii 3akon HeroToHa Ui MatepuaabHON
TOYKM B uWHepiuanbHou cucreme otcuéra (MCO).
Tperwuii 3akoH HproTOHA U1 MaTepHAIIbHBIX TOUEK

2.2.4

3aKoH BCEMHPHOI'O TATOTCHUA. Cuia
TAXKCCTH. HepBaﬂ KOCMHYCCKaA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHHUSI W cwia TpeHHus mokos. Koaddumment
Tpenust. Cuiia CONMPOTUBIICHUS TIPU JBUKEHHUH TeNa B
KHUJIKOCTH WJIH Ta3e

[MocTynarensHOe U BpaliaTeIbHOE IBUKCHHE
abCoJIIOTHO TBEPJOTO Tela

2.2.8

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaIlcHUs.

[Ine4o cuitbl. Y caoBus paBHOBECHS TBEPJOTO TEJA B
nCo

2.2.9

2.2.10

Texuuueckue YCTpOﬁCTBaI INOAIINITHHUKH,
JABMKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuyeckue paboTsl. M3yueHne qBUKEHUS
Opycka M0 HaKJIOHHOW IUIOCKOCTH MOJ JAEWCTBHEM
HECKOJIbKUX cwuil. MccnenoBaHue 3aBUCHMOCTH CHII
YIOPYTOCTH, BO3HHMKAIOUIMX B  JaedopMUpyeMoil
NpYy)XHHE ¥ PE3MHOBOM 00pasle, OT BEJIMYUHBI UX
nedopmanuu. VccnenoBanue ycioBHMl paBHOBECHS
TBEPOrO TeJa, UMEIOIIETO OCh BPALICHUS

##HPar##H#3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepuaibHbIX TOYeK. IMIylbc CHIIBI U U3MEHEHHE
UMITyJIbCa Tela
2392 3akoH coxpaHeHus wumnyiasca B HCO.

PeaxkTtuBHOE NBMXKEHUE
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2.3.3 PaGora cuibl
234 MOIIHOCTH CHIBI
235 Kunernueckass  sHeprus  MaTepUaIbHOMN
ToukH. Teopema 0 KHHETUYECKON SHEPTUn
[TorenumansHas oHeprus. IloTeHuuanbHas
236 SHEprusi ympyro JneOpMHPOBAHHOW MPYKUHBI.
[ToreHuuanbHas SHEPrus Tejia BOJIMU3HU MOBEPXHOCTU
3emin
[ToTenuuanpHble 1 HEMOTEHIIMAIBHBIC CHJIBI.
237 CBsi3p  paboOTHI HEMOTEHUNANBHEIX  CAL  ©
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl.
3aKOH COXpaHEHHs] MEXaHUYEeCKON IHEPTUH
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 "TeXHI/IHeCKI/Ie yCTpOﬁUCTBaI JBUKCHHUE PaKeT,
BOJOMET, KOTIEp, IPYKUHHBIN MUCTOJIET
[IpakTuueckue pabotel. M3yueHue cBsA3U
2310 CKOpPOCTEl  Ten  MNpu  HEYyNmpyroMm  yrape.

HccnenoBanue cBsi3U pabOThl CUIIBI C U3MEHEHHEM
MEXaHUYECKOM SHEePTUu Tela

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#HH#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-
KMHETUYECKOW TeOopuu. DBpOyHOBCKOE JBUKCHHE.
Juddysus. Xapakrep ABMKEHUS U B3aMMOICHCTBHS
YacTHUL BEUleCTBa

3.1.2

Mogenu CTpOe€HHMs Ta30B, >KUAKOCTEH U
TBEPABIX TEN U OOBACHEHUE CBOICTB BelIeCTBa Ha
OCHOBE 3TUX MoJeliei

3.13

3.1.4

3.15

3.1.6

Macca wmonekyn. KonnuecTBo BemiecTsa.
ITocrosiHHast ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenscus

Mopnens  ugeanbHoro raza.  OcHOBHOe
YpaBHEHHE MOJIEKYJIAPHO-KHHETUYECKOH  TEOpHH
UJeabHOTO rasza

AOcomoTHasi ~ Temmeparypa  Kak ~ Mepa
CpemHel  KMHETUYECKOM  DHEPTHMH  TEIJIOBOTO
nBwkeHus yactun rasza. Illkama Temmeparyp
KenpBuna

3.1.7

3.1.8

3.1.9
3.1.10

VYpaBuenne Knaneiipona — Menaeneesa.
3akon [lampToHa

T"azoBEIe 3aKOHEL N3onporeccer B
UJCAIBHOM Ta3€ C IOCTOSHHBIM KOJIMYECTBOM
BellecTBa: U30TepMa, U30Xopa, u3obapa

TexHnueckue  ycTpoilcTBa:  TEPMOMETD,
O6apomeTp

[IpakTuueckue paboThl. M3MepeHne Macchl
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BO3JyXa B KJaccHoM KomHate. KMccnegoBanue
3aBUCHUMOCTHU MC)KI[Y HapaMeTpaMI/I COCTOSIHUA
pa3peKEHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUMKU

321

3.2.2

TepmoauHamuueckass cucreMa. BHyTpeHH:A
SHEPIus TEPMOJUHAMUYECKON CHUCTEMBI U CIIOCOOBI
¢ U3MCHEHHUS

KomnyectBo Temnotel u paboTta. BuyTpenuss
SHEPIUsi OJHOATOMHOIO U€aIbHOI0 ra3a

3.2.3

3.24

Bunsl temonepenaun: TEMIONPOBOAHOCTb,
KOHBEKLUsA, H3IydeHHe. TemmoéMKocTs — Tena.
VnenbHas — TelioéMKocTh  BemiectBa.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEILIONEpeaue

[Iepsbrit 3aKOH TEPMOJUHAMUKH.
IIpuMeHeHHEe NEPBOrO 3aKOHA TEPMOAMHAMUKH K
u3onpoueccaMm.  ['paduyeckas  MHTEpHpeTanus
paboThI Ta3a

3.25

TennoBble MamwuHbl [IpuHIUIB AeHCTBUS
TEIIOBBIX MamuH. [IpeoOpazoBaHuss SHEpPrUU B
TEINIOBBIX MammHax. Ko3dduiueHt moae3Horo
nevictus (nanee — KIIJ]) remioBoit mammnsbl. [{ukin
Kapno u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeobOpaTumocTs mnporeccoB B mpupoje. TemioBble
JIBUTATEIN. Okosorudeckue po0IeMsbl
TEIIO3HEPreTUKH

3.2.7

TexHnueckue YCTPOWCTBA: JIBUTATENb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMJIbHUK,
KOHJIULMOHED

3.2.8

IIpaxkTrueckue paloThI. H3mepenne
YAECIbHON TEIUIOEMKOCTH

###Par###ATPEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

ITEPEXO/IbI

331

3.3.2

3.3.3

ITapooOpazoBanue u KOH/ICHCALHS.
Hcnapenne u©  KuameHue. YjenbHas — TEIUIOTa
napooOpa3oBaHusl.  3aBUCHUMOCTb  TeMIIEepaTyphbl
KUIIEHUS OT JaBJICHUS

AOCONIOTHAS U OTHOCHUTENbHAS BJIAXKHOCTb
Bo3ayxa. HacelenHslii map

Teépmoe  teno.  Kpucraummueckue U
amop(HbIe Tena. AHM30TpONUA CBONCTB
kpuctaioB. Kugkue Kpuctaiibl. COBpEeMEHHBIE
MaTepHuabl

3.3.4

3.35
3.3.6

[InaBneHne wu kpucraumzanus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumanust

VYpaBHEHHE TEIIOBOTO OalaHca
TexHu4ecKkue yCTpPOWCTBA: THUIPOMETP U
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MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU IOIY4EeHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJOTUU

337 [IpakTrueckue paboTHI. H3mepenne
BJIQKHOCTH BO3/yXa
DJIEKTPOAMHAMUKA
###HPar#t## O JIEKTPOCTATUKA
411 OnekTpu3anusi Tel. JIEKTPUYECKUH 3apsl.
JIBa BHJ1a SJIEKTPUUECKUX 3apsiI0B
412 [IpoBoaHUKH, IHADIIEKTPUKHA u
MOJIYTIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
41.4 B3anmopeiictBue 3apsnoB. 3akoH Kyinona
Onektpuueckoe  nosie.  Hanpspk€HHOCTD
4.1.5 AIIeKTpUYecKoro moss. [IpuHIMI Ccyneprno3uIum.
Jluauu HanpsSKEHHOCTH SIEKTPUUYECKOTO OIS
4116 PaGota cua 2JE€KTPOCTATUYECKOTO  IOJIS.
Ilorennuain. Pa3HocTh NOTEHIINATIOB
[IpoBOAHUKN U JUAIEKTPUKU B MOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MIPOHUIIAEMOCTh
DIEKTPOEMKOCTb. Konaencarop.
4.1.8 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPrusi
3apsHKEHHOT0 KOHJIEHCaTopa
TexHuueckue yCTpOICTBa:  3JIEKTPOCKOII,
41.9 AIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aIluTa,
3a3eMIIEHHE  DIIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED
4.1.10 [IpaxkTrueckue paloThI. H3mepenne

NEKTPOEMKOCTH KOHJICHCATOPA

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHbLIX CPEJAX

Ycaopus CYHICCTBOBAaHHUA INOCTOAHHOI'O

421 anekTpudeckoro Toka. Mctounuku toka. Cuna Toka.
ITocTosiHHBIN TOK

4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka LenH

423 DIEKTPUYECKOE CONMPOTUBJICHHUE. Y JENbHOE
COIIPOTHUBJICHUE BEIECTBA

424 [MocnenoBarenbHOE, napaiensHoe,
CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB

425 PabGora  snexkTpuueckoro - Toka.  3aKoH
Jxoyna — Jlenna

4.2.6 MONIHOCTD 3EKTPUYECKOTO TOKA

anekTpoaBmkymas cuna (manee — DJIC) u
4.2.7 BHYTpPEHHEE CONPOTHUBIIEHNE HCTOUYHUKA TOKA. 3aKOH

Owma Ju1st ToJTHOM (3aMKHYTOM) 3JIEKTPUUYECKOH IIETIH.
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KopoTkoe 3ambikaHue

4.2.8

DONeKTpOoHHAsT  MPOBOJAUMOCTh  TBEPABIX
METaJUIOB. 3aBUCUMOCThH COIPOTHUBJICHHUS METAILJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoilicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

4211

[TonynpoBoaAHUKH. CoOcTBeHHast u
MpUMECHass  MPOBOJAMMOCTb  IOJYIPOBOJHUKOB.
CpoiictBa p-n nepexona. [lomynpoBogHUKOBBIE
puOOpbI

ONEeKTpUYECKUH TOK B IJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAs JUCCOIUAIUS. DIEKTPOIIN3

4.2.12

4.2.13

4.2.14

11 KUIIACC

Koanposepsiemoro

Kon
3JIEMEHTA

pasaeiia
4

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOATEIbHBIH U HECAMOCTOATEIbHBIA pazps.
Pa3nuuHble TUIBI  CaMOCTOSATEIBHOTO  pa3psia.
Mounnus. [lnazma

TexHudyeckue  yCTpOWCTBA:  amIepMerTp,
BOJIBTMETD, peocrar, MCTOYHHUKHU TOKa,
AIIEKTpOHArpeBaTebHbIE puOOpHI,
AIIEKTPOOCBETUTENbHBIE ~ MPUOOPBL,  TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBIH JHOJ,, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOJIyIPOBOJJHUKOBBIA ~ JTHOJ,
rajibBaHuKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne IJIC ucTouyHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

##HPar#tHH#MATHUTHOE [1OJIE. OJIEKTPOMATHUTHAA MHAYKIUA

43.1

TlocTostHHBIE MarHUTHI. B3aumoaencTBue
HOCTOSHHBIX MarHuTOB

4.3.2

4.3.3

MaruauTtHoe mosie. BekTop MarHUTHOMU
uaaykuuu. [IpuHnun  cynepnosuuuu.  Jlunuum
MarHuTHou  wmHAaykuuu.  Kaptuna — nuHui
MarHuTHOM  MHAYKIMM  TOJA  ITOCTOSHHBIX
MarHuTOB

MarsuTHoe 1oJie NMPOBOJHHUKA C TOKOM.
Kaptuna JsmMHUH 108  JAJIMHHOTO — MPSMOTO
IIPOBOJHMKA W 3aMKHYTOTO  KOJIBLIEBOTO
IIPOBOAHMKA, KaTyIIKU ¢ ToKoM. OmbIT Dpcrena.
B3anMozeiicTBre NPOBOTHUKOB C TOKOM
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434 Cuta Amriepa, €€ MOyJIb M HalpaBIICHHUE
Cuia Jlopenna, eé MOJYJ1b u
435 HarpasjeHue. J[BHKeHHUE 3apsSyKEHHOM YaCTHULIBI B
OJIHOPOJITHOM MAarHUTHOM Toje. Pabota cubl
Jlopenua
4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITUH
4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIHH
438 OJIC UHIYKIUH. 3akoH
AJIIEKTPOMArHUTHOM MHAYKIuu Papanes
BuxpeBoe nanextpuueckoe mnone. I/C
4.3.9 WHIYKIIMA B TPOBOJHHUKE,  JIBIKYIIEMCS
MOCTYIATEIbHO B OJIHOPOJIHOM MarHUTHOM T0JIe
4.3.10 [IpaBuso Jlena
4311 NHAYKTUBHOCTD. SIBnenune
camouHaykuuu. /1C camouHyKIuu
4312 DHepruss MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM
4.3.13 DJIIEKTPOMArHUTHOE TI0JIe
TexHuyeckne YCTPONCTBA: TMOCTOSIHHBIC
4314 MarHuThl, JIEKTPOMATHHUTHI, JJIEKTPOJIBUTATEIb,
YCKOPUTENH AJIEMEHTAPHBIX YaCTHII,
WHTyKIIMOHHAS TIeYhb
[IpakTueckue paboTHI. N3yuenne
MarHMUTHOTO  TOJII  KaTyIIKU C  TOKOM.
4.3.15 HccnenoBanue IEHCTBUSA ITOCTOSHHOTO MAarHUTa

Ha paMKy C TOKOM. HCCJ’ICI{OB&HI/IC SABJICHUA
BHCKTPOMaFHHTHOﬁ HHIOYKOWN

KOJIEBAHUA 1 BOJIHBI

#HHPart#HH#MEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenpuas cucrema. CBOOOmHEIE
KoJieOaHusl. lMapmonnueckue KoJIeOaHusl.
[lepuon, yactoTta, aMmuuTyaa u asza KoneOaHmit

5.1.2

5.1.3

5.1.4

[IpyxuHHBI MasTHUK. MaTreMaTu4ecKuil
MasiTHUK

VYpaBHEHHE TapMOHUYECKUX KOJeOaHUM.
Kunemarndyeckoe M JMHAMHUYECKOE OIHCAHUE
K0J1€0aTeJIbHOTO ABM)KEHUS

[IpeBpamenue SHEPIUU pu
rapMOHUYECKUX KoseOaHusax. CBA3b aMIUTUTYAbI
KoJ1Ie0aHUI NCXOJHOW BEIMYMHBI C aMILTUTYJaMHU
KoJIeOaHUH e€ CKOPOCTU M YCKOPEHUs

5.15

5.16

Konebarenbubiit  koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHbIE KOJle0aHHs B UACATHHOM
KOJIeOATEeTbHOM ~ KOHTYpe. AHAJIOTHS  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna ToMmcona

3akoH COXpPAaHCHUS DHEPIruu B NACAJIbHOM
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KOJIe0aTeIbHOM KOHTYPE

2.1.7

BeinyxieHHbIE MeXaHU4eCcKue
konebanus. Pesonanc. Pe3onancHas KkpuBas.
BbIHY)X/1€HHbIE 3I€KTPOMarHUTHbIE KOJIeOaHusl.

5.18

Ilepemennbii  Tok. CuHycouaaabHBIN
TIEPEMEHHBIN TOK.

5.1.9

MouHocTh HEPEMEHHOT 0 TOKA.
AMIITUTYAHOE U JEUCTBYIOLIEE 3HAUEHUE CHUJIbI
TOKa U HaNpsDKEHUs

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepegaya W NOTpeOJeHHE  DIEKTPUYECKON
SHEPIUH. DKOJIOTHYECKHUE PUCKH pu
MIPOU3BOJICTBE AIEKTPUUECKOM SHEPTUH.
KynpTypa wucnonb3oBaHusl 3JIEKTPO’HEPTUU B
MMOBCEIHEBHOW KU3HU

TexHuueckue ycTpoicTBa: ceiicmorpad,
DIICKTPUYCCKHIA 3BOHOK, JIMHUHU 3JIEKTpoIiepeiayd

5.1.12

[Ipaktuueckue pabotel. HccnenoBanue
3aBHCHUMOCTH M€puoJia MaJbIX KoJjeOaHul rpysa
HA HUTH OT JJMHBI HUTH U Macchl Tpys3a.
HccnenoBaHne NEpeMEHHOro TOKa B LEMU U3
MOCIIE0BATENbHO COEAMHEHHBIX KOHJAEHCATOpA,
KaTYIIKU U PE3UCTOpa

#HHPartHMEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHUS
591 pacrpoCTpaHEeHHUS. [epuon. CKkopocThb
pacripocTpaHeHHs M JUIMHA BosiHBL [lomepeunsle
U TIPOJIOJTbHBIE BOJTHBI
529 ###Par#t# Vnrepdepenuus u audpakuus
MEXaHUYECKUX BOJIH
523 3ByK. CKOpOCTh 3ByKa. I pOMKOCTB 3BYKa.
BricoTa Tona. TemOp 3ByKa
DJEeKTPOMAarHUTHBIE  BOJIHBL. Y CIIOBHS
524 U3IY4YEHUsl JIEKTPOMArHUTHBIX BOJH. B3anMmHuas
opueHTanmuss BektopoB E, B umw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe
CBoiicTBa  3JMEKTPOMAarHUTHBIX  BOJIH:
505 OTpaKeHHE, MpeJOMIICHHE, MOJISIPU3ALINS,
Iudpakuus, UHTEpEepeHIIHS. Ckopoctb
AJIEKTPOMArHUTHBIX BOJIH
Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
5.2.6 [IpuMeHeHHe  DJIEKTPOMAarHUTHBIX  BOJH B
TEXHUKE U OBITY
[TpuHIMOBI PagUOCBA3M U TEJIEBUICHUS.
5.2.7 Panpnosnokanusa. DIeKTpOMAarHUTHOE 3arpsA3HEHUE
OKpY’Karolen cpeibl
5.2.8 TexHnuyeckue ycTponCTBa: MY3bIKAJIbHbIE
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WHCTPYMEHTHI, YJIbTPa3ByKOBasi IUArHOCTUKA B
TEXHUKE W MEIUIMHE, paaap, PaauoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tesedon, CBY-meun

H#HHHParf#H#OIITUKA

531

[IpsAMosMHEHOE pacIPOCTPAaHEHUE CBETA
B OJIHOPOJIHOM cpepe. JIyu cBera

5.3.2

5.3.3

OtpaxxeHre cBeTa. 3aKOHBbI OTPAKECHUS
cserta. [locrpoerre n300pakeHui B TNTIOCKOM 3epKajie

[Ipenomnenue cBera. 3akOHBI MPEIOMIICHUS
cBeTa. AGCOJIOTHBIN MMOKa3aTelb MPEJTOMICHUS

5.34

Iomnoe BHYTPCHHEE OTpaXKCHHE.
IIpenenbHblli  Yyroil  IOJHOTO  BHYTPEHHETO
OTpaKCHHUs

5.3.5

5.3.6

5.3.7

Hucnepcust cBera. CHOXHBIA  CcOCTaB
oenoro ceera. Llser

Colwuparonue ¥ pacceuBarolue JTHUH3HI.
Tonkas nuH3a. @DOKyCHOE paccTosiHUE U
ONTHYECKasi cuja TOHKOW JnuH3BL [locTpoenue
M300paXeHU! B COOMPAIOMINX M PACCEHBAIOIINX
nuH3ax. Popmylsia TOHKOW JIMH3BL. Y BEJIUYEHUE,
JlaBaeMoe JTMH301

[Ipenesnsr [IPUMEHUMOCTH
reOMETPUYECKOM ONTUKU

5.3.8

5.3.9

5.3.10

5311

WNnrepdepennuss  cBera. KorepeHTtHbie
WUCTOYHHKHU. Y CIIOBUS HAONIOACHUS MaKCUMYMOB
U MHHHMYMOB B WHTEp(EpPEHIIMOHHON KapTUHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakuuss  cBera.  JudpaxnmoHHas
pemérka.  YciaoBue  HaOMIOJEHMS  TJIaBHBIX
MaKCHMYMOB npu NaJeHun
MOHOXPOMaTHUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO
pelETKY

[Tonspuszanusa ceera

TexHudeckue yCTpOMCTBA: O4YKH, JIyIIa,
¢doroanmnapar, MIPOCKIIMOHHBIN amnrmnapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl ONTHKA,
JU(pPaKLMOHHAS PEHIETKA, MOJISIPOU]

5.3.12

[Ipaktuueckne  pabotel.  M3mepenue
MMOKa3aTels MPEJIOMIICHUSI. HccaenoBanue
CBOMCTB M300pakeHWi B nuH3ax. HaOmromeHue
JIUCTIEPCUU CBETA

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl OPUMEHUMOCTH KJIACCUYECKOU
MEXaHWKH. IToctynatel TEOpUH
OTHOCUTEIIBHOCTH:  MHBAapUAHTHOCTb  MOZYJIA
CKOpOCTH  CBeTa B  BakyyMe, MPUHLHI
OTHOCHUTEJIBHOCTH DHHIIITEHHA
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6.2
6.3

6.4

OTHOCHUTENTBHOCTD OJTHOBPEMEHHOCTH.
33.M€I[JI€HI/I€ BPCMCHHU U COKpPAIICHUC AJIMHbI

DHeprus ¥ UMIYJIbC CBOOOTHOM YaCTHIIBI

CBs3b Macchl C dHEprued M UMITYJIbCOM
CBOOOTHOW YaCTHUIIBI. DHEPTHUS MMOKOSI CBOOOTHOM
YaCTHILIbI

KBAHTOBA ®U3UKA

HH#Par###JIEMEHTBI KBAHTOBOM OITTUKU

711

®otonsl. Dopmyna Ilnanka cBs3u
9Hepruu (QOTOHA C €ro YacToTOW. DHEprus u
UMITYJIBC (POTOHA

7.1.2

OTkpebITHE u UCCIICIOBAaHHE
dororddekra. Ombitel A.I'. CroseroBa. 3aKOHBI
dboTtodrddekra

7.1.3

YpaBHeHUE DHHIITENHA s
dororddekra. «Kpacnas TpaHHIIa
dboTodrddekra

7.1.4
7.15

7.1.6

Hasnenne ceera. Onbitel [1.H. JIebenera
XUMHUYECKOE JICMCTBUE CBETA

TexHuueckue ycTpoicTBa: (OTOIIEMEHT,
dboTogartuuk, comHeuHas Oarapesi, CBeTOANO/]

CTPOEHME ATOMA

721

Monens atoma Tomcona. OTBITEL
Peszepdopaa o uccneqoBaHuio CTPOCHUS aTOMA.
[Inanerapnas MojeIb aToMa

7.2.2

7.2.3

724

[lToctymater  bopa.  M3nydyenne  u
noryomeHue (OTOHOB MpPH MEPeXoAe aroma C
OJIHOTO YypPOBHSA OJHEPrHUM Ha Jpyroil. Buasl
cnekTpoB. CHEKTp YypOBHEH »JHEPrMM aroma
BOZOPOZA

BommoBele cBovicTBa wacTuil. BomHbI i€
bpoiina.  KopnyckynsipHO-BOJHOBOW — TyalIU3M.
Judpaxus 31eKTPOHOB Ha KpUCTaJLIax

CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4eHUE.
YcTpoiicTBO M NPUHIMIT paOOTHI J1a3epa

7.2.5

TexHu4ecKkue yCTpoUCTBa: CIEKTPaIbHBII
aHanu3  (CHEKTPOCKOI), Jla3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[Ipaktuyeckne paboTtsl. HaOmronenue
JIMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

7.3.2

Metonsl HAOMIONEHUST W PETUCTPALUU
AJIEMEHTAPHBIX YaCTHI
OTKpBITHE  PATUOAKTUBHOCTH.  OMBITHI

Pesepdpopna  mo OIIPEJEICHUIO cocraBa
panumoakTuBHOro u3nyudeHusi. CpoiicTBa anbda-,
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7.3.3

Oera-, ramMMma-u3Iy4eHusl. Bnusaue
PaJIMOAaKTUBHOCTH Ha KUBBIE OpPraHU3MbI

OTkpplTHE  NPOTOHA U HEUTpOHA.
Hyknonnas Mopmenp sigpa [eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4uclIo sfpa.
N3otonbl

7.3.4

7.3.5

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacnaa. ['amMma-uziydeHue.
3aKOH pPaJMOaKTUBHOIO pacrajia

DHeprusi CBsSI3W  HYKJIIOHOB B fJIpe.
Snepubie cuibl. Jledekt Macchl sapa

7.3.6

7.3.7

Snepubie peakuuu. JlereHue M CUHTE3
aep

SAnepubit  peaktop.  TepmosiaepHbII
cunte3. IIpobGreMbl M TEPCHEKTHUBBI SACPHON
SHEPTreTUKHU. DKOJIOTHYECKUE AaCIEKThl SACPHOU
SHEPIreTUKHU

7.3.8

7.3.9

OneMeHTapHble  4yacTullbl.  OTKpbITHE
no3utpoHa. yH1aMeHTaIbHbIE B3aUMOICHCTBUS

TexHudeckue yCTpOWCTBa:  JO3UMETD,

KaMmepa BuibcoHa, sIepHBIA peakTop, aToMHas
oomOa

7.3.10

8.1

[Mpaktiueckne paboTsl. MccnenoBanue
TPEKOB YacTHII (TI0 TOTOBBIM (hoTOTpadHsiM)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro neba. Cospes3mus, sipkue
3BE31bl, TUIAHETHI, UX BUIUMOE JBUKECHHUE

8.2

8.3

Conneunas cucrema. Ilimanersl 3eMHON
rpynmsl. [lmaHeTeI-TUraHTBl M UX  CIIyTHUKH,
KapiMKoBble IutaHeTel. Manble Tena CosiHedHOU
CHUCTEMBI

Connne, Qorochepa wu  atmocdepa.
ConHeuyHasi akTUBHOCTb

8.4

8.5

8.6

8.7

Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTHKU:
Macca, CBETUMOCTb, paJMyC, TEMIIEparypa, HuX
B3aMMOCBSI3b. /[narpaMma «CreKTpaibHbIA KIacc —
CBETUMOCTbY. 3BE3 b1 rJ1aBHOM
MMOCIICIOBATEIFHOCTA. 3aBHCUMOCTh  «Macca —
CBETUMOCTBY IS 3BE31 TJIaBHOM
MTOCIICIOBATENHFHOCTH

#H##HPar###BayTpeHHee CTpoeHHe 3BE3L.
CoBpeMeHHbIE MPEJCTABIECHUSI O MPOUCXOKICHUN
n 3Bomrory CoJtHITA ¥ 3BE3]T. DTambl )KU3HH 3BE3]

Mneunsii Ilyre — Hama ['anmakTuka.

CrninpanbHast CTpYKTypa ["anakTukw,
pacnpezeneHue 3B€31, rasa u nbuid. [lonoxxenue




42

n neuwxenne Comana B T'amaktuke. Ilnockasg m
cepuueckas moacucTeMsl ['anakTuku

Tuner ramaktuk. PamguoramakTuku H

8.8 KkBa3apbl. UEpHbIE IBIPHI B ApaX TaJaKTUK
Bcenennas. Pacmmpenue  BcenieHHOM.
3akon Xab0ma. Paz6eranue ramaktuk. Bo3pact u
8.9 panuyc Bcenenno#i, Teopus bonbiioro B3psiBa.
Mogens «ropstueit  Bcenennoii». PenukroBoe
U3Ty4YeHue
MacmTabHast ~ cTpykTypa BceneHHOM.
8.10 MerarajiakTuka. Hepeménnsie poOIIeMbI

ACTPOHOMHH
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Y4eOHUKH:

I'.A.Msxkumies, b.b.byxosues, H.H.Cotckuii. «®u3ukay,kiiacCu4eckuii Kypc; 0a30BbIi 1
yriyonennsiii ypoBHu. 10 kimace. [Tox penakuueit mpod. H.A. TlapdenTtreBoii. 9-¢ u3ganue,
crepeorunHoe. Mocksa «IIpocsemenue» 2022 r.

I'.A.Msxkumies, b.b.byxosues, H.H.Cotckuii. «®u3uka»,kinaccudeckuii Kype; 0a30BbIi U
yriyonennsiii ypoBHu. 11 kimace. [Toa penakuueit mpod. H.A. TlapdenTreBoii. 7-¢ u3ganue,
nepepadboranHoe. Mockga «IIpocBemenue» 2019 r.

METOJAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL
CoBpeMEHHbIN YUYUTEILCKUNA OPTaT

bubnmoreka marepuanos s yuureneit or OO0 «Hupoypox»
OObpazoBatenbHas colpaibHas ceTb nsportal.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmuorexa mudpoBoro odpazosareapbHoro kKoHTeHTa (LIOK) http://www.prosv.ru - caidt
uznarenscra «lIpocBerieHne»

http://school-collection.edu.ru - Enunas kosuiekims 1iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://wwweffects.ru 'azera «®usuka» M3narenbckoro qoma «IlepBoe ceHTIOps»
http://www.phys.spbu.ru/library Mup ¢usuku: greMoHcTpaiiy GU3HIECKHX SKCIIEPHUMEHTOB
http://nuclphys.sinp.msu.ru Onumnuazs! o ¢pusuke Beepoccuiickas oauMIinana MKOJILHUKOB 10
¢busuke
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