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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:

. (¢bopMHpOoBaHME HHTEpeca U CTpPEMJIEHUS OO0y4aroluuxcs K HAay4HOMY H3YYEHHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

. (¢bopMHpOBaHME HAy4yHOTO MHPOBO33pEHUS Kak pe3ylbTara HU3Y4YE€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, TCXHUKHU U TEXHOJIOTHUH.

Joctuxenne 3TUX Iieneldl obOecreynBaeTcs pelIeHHeM CIEAYIONUX 3aJad B Ipoliecce
n3y4deHus Kypca GU3UKHA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

o MPUOOpPETEeHNE CUCTEMBI 3HAHUI 00 00MMX GU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKIIOYAsT MEXAHHUKY, MOJIEKYJISIPHYIO (U3UKY, 3JIEKTPOJMHAMUKY, 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 pEIICHMs PA3IUYHBIX 337ad C SBHO 3aJaHHON (U3UUECKOM
MOJICNIbIO,  33/1a4, TOAPA3yMEBAIOLIMX CaMOCTOSITEIbHOE CO3/JaHUe (U3NYECKON  MoJenH,
aJIcKBaTHOW yCIIOBUSM 3aJa4u;

. MOHUMaHUEe (PU3UYECKUX OCHOB U MPHUHIIMIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSIHUS HA OKPYXKAIOLIYIO CPEIY;
o OBJIaJICHHE METOJaMH CaMOCTOSATEIHHOTO IJIAHUPOBAHUS U POBEACHUS (PU3NUECKUX

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

o CO3JaHHME YCIOBUM [UId Ppa3BUTHS YMEHHUH IIPOEKTHO-UCCIIEN0BATEIbCKOMH,
TBOPYECKOH AESITEIBHOCTH.

Pabouas mporpamma Qopmupyercst ¢ ydetom paboderd mporpammbl BoctuTanus MBOY
«Bununckass COLL Ne2 ¢ pyccKkuM U KppIMCKOTaTapCKUM si3bIKaMH 00yueHust UM. MamyToBa A.A.»

®opmbl yuera paboueil mporpaMmbl BOCIIUTAHUS:

- YCTaHOBJIEHHE JIOBEpUTENBHBIX OTHOLIEHUI MeXay MeJarorom u oOy4yaroluMucs,
CTIIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydarommMucsi TpeOOBaHWN M MPOCHO ydUTENs,
NPUBJICUEHUIO HMX BHHUMaHUs K 0OCyKaaeMoil Ha ypoke HHGOpMalMM, aKTUBU3ALMM HX
IM03HABATEIILHOM JCITCIHFHOCTH,

- IloOyxneHune oOydarouuxcsi coOnoaTh Ha YpoKe OOLICTIPUHSATBIE HOPMBI MOBEIEHUS,
npaBwia OOLIEHUS CO CTaplIMMU U CBEPCTHUKAMM, MPUHLMIBI y4yeOHOM JUCUMILIMHBI U
caMOOpraHu3aluiy;

-[IpuBreuenne BHUMaHHsI O0y4arOIIMXCS K IIEHHOCTHOMY acCIeKTy HM3Yy4aeMbIX Ha ypOKax
SIBJICHU, OpraHu3alus ux paboTsl ¢ OJy4aeMoll Ha ypOKe COLMAIbHO 3HaYMMOI MH(popmanueil —
WunnmupoBanne ee 00CyKACHUs, BBICKa3bIBaHHS O00YYaIOIIUMICS CBOETO MHEHHS IO €€ MOBOY,
BBIpAOOTKH CBOETO K HEl OTHOLIEHHUS;

-Vcnonb3oBaHre BOCIUTATENBHBIX BO3MOXHOCTEN CONIEp)KaHUs y4eOHOro MpeaMeTa uepes
JEMOHCTpallMI0  OOydYaroUMMcs  HPHUMEPOB  OTBETCTBEHHOr0, TIPaXJAaHCKOIO  IOBEJCHHS,
MIPOSIBJICHUS YEJIOBEKOIIO0MS U TOOPOCEPACUHOCTH, Yepe3 MOJ00pP COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHUs, 3a/1a4 JJIs PELIeHNUs, TPOOJIEMHBIX CUTYAIU U1 00CYX/I€HUS B KJIacce;

-IIlpumeHeHne MHTEPaKTUBHBIX (GOpM pPabOTHl C OOYYAIONIMMMCS: HMHTEUIEKTYaJbHbIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, IUIAKTUYECKOIO Tearpa, WUIPOBBIX METOMMK,
JUCKYCCUH, KOTOpbIE Jal0T BO3MOXKHOCTh OOyYaroUIMMCsl HNPUOOPECTH OMBIT  BEACHUS
KOHCTPYKTUBHOTO JTMaJIora; TPYNIOBOi paboThl, KOTOpasi y4UT CTPOUTh OTHOILIEHUS U JeHCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIICHUS;

- 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;

-Opranuzanus 1medcrBa MOTUBHPOBAHHBIX M SPYAUPOBAHHBIX OOydaroluXcs HaJ
HEYCIEeBAIOIIMMHU  OJHOKJIACCHHUKaMHM, B TOM 4YHCI€ C OCOObIMH  00pa30BaTEIbHBIMU
NOTPeOHOCTSAMH, JAIOLIEr0 OOYYaroMIMMCS COLMAIbHO 3HAUYMMBIA OMNBIT COTPYJHHYECTBA U
B3aMMHOM TTOMOIIIM KaK OCHOBBI JUIsl OBJa/IeHUs T7100aJIbHBIMUA KOMIIETEHIIUSIMH;

-UHunuupoBaHne W TMOAJEPXKKA  HCCIEAOBATENBCKOM  JEATENbBHOCTH B (opme
WHIVBUAYAIBHBIX M TPYMIOBBIX TMPOEKTOB, YTO JaeT BO3MOXKHOCTb NPHUOOPECTH HaBBIKU
CaMOCTOSITENIHOIO ~ PELIEHHUsS TEOPETUYEeCKOM MpoOieMbl, T€HEpUpOBaHUS U  O(GOPMIICHUS
COOCTBEHHBIX HJEH, YBKUTEIHHOIO OTHOUICHHMS] K UY)KMM HJeSM, MyOJIMYHOTO BBHICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTAaMBaHUS CBOEHU TOUKH 3PEHUS;

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

-[IpoexkTrpoBanne cUTyalluii W COOBITHUM, PA3BUBAIOIIUX HAMOIMOHAIBLHO-IIEHHOCTHYIO
chepy pebeHka;

-PazButne 'y oOydaromuxcsi MO3HaBaTeNIbHOM  aKTUBHOCTH, CaMOCTOSTEIbHOCTH,
WHUIMATUBBI, TBOPYECKUX CIIOCOOHOCTEH, (POPMHUPOBAHUE TPAXKIAHCKONW MO3HIINHU, CTIOCOOHOCTH K
TPYAy U KU3HH B YCIIOBUSX COBPEMEHHOIO MHpa, (GOpMHUPOBaHHE Yy OOYUYaIOIIUXCS KYJIbTYPHI
3JI0POBOTO M OE3011aCHOT0 00pa3a KU3HU;

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

-MonenupoBaHue cuTyaluil s BbIOOpa MOCTYIKa 00Y4atOIMMHCS;

-Opranuzanus ajas o0y4yarouxcs CUTyaluidi KOHTPOJIA U OLIEHKH, CAMOOLIEHKU

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

-Opranuzanus popM UHIUBUAYATEHOW U TPYIIIOBOM PabOTHI

- Onopa Ha [IEeHHOCTHbIE OPUEHTUPHI 00YUAIOIIUXCS;

-Penienre HeTUTMYHBIX 32714 110 (HOPMUPOBAHHIO (PYHKITMOHATBHOM IPaMOTHOCTH;

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

-Bxitoyenre B ypoK UIPOBBIX MPOIEAYp, MNONICPKUBAIOUIMX MOTHBALMIO JETEeH K
¢dbopmupoBaHnio (DYHKIIMOHAIBHOW TPaMOTHOCTH: MOWCKY M OCBOCHHUIO 3HAHWH, HaJaKUBAHHIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHUI B KOMMYHHUKAIIUH, YCTAHOBJICHUIO JOOPOKEIATEIILHOTO
B3aMMOJICHCTBHS 111 KOOIIEPAIIH B UTPE

-Opranuzanusi UHIUBUIYAIbHBIX U TPYIIOBBIX MPOEKTOB ISl (YOPMHUPOBAHUS MPOESKTHOU
KyJIbTyphl KaK TJ00allbHOW KOMIETEHIIMM B COCTaBe (YHKIMOHAJIHHOH TPAMOTHOCTH —
CaMOCTOSITENIbHOE ~ KpEeaTMBHOE pelIeHHe MpodsieM U KU3HEHHO-TIPAKTUYECKHX  3ajad,
reHepupoBaHuEe M O(GOpMIIEHHUE COOCTBEHHBIX HJCH, YBOXKEHHE UYXKHX HACH, OIMBIT MyOJINIHOTO
BBICTYIUICHUS] U KOMMYHUKAILIUU C ONMIIOHEHTAMH, apIYMEHTUPOBAHUS U KPEaTUBHOTO OTCTAUBAHUS
CBOEH TOUYKH 3pEHUS

Ha wusyuyenme ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpeIHEro oOmiero obpazoBaHUs
orBoauTcs 136 wacos: B 10 kiracce — 68 gacos (2 waca B Hezenmo), B 11 kimacce — 68 gacoB (2 yaca B
HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o (pu3MKe rnepedyeHb JabopaTOpHbIX U MPAaKTHUECKUX padoT
ABJISICTCS PEKOMEHIOBaHHBIM, YUHUTENb JIeJaeT BEIOOp MpOBeACHUs J1a00paTOPHBIX paboT U ONBITOB
C Y4€TOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00yUYarOIIUXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

O®uznka — Hayka o mpupoje. HayuHsle MeTonbl MO3HaHHS OKpyKawoiiero mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Quandeckux siBIEHUN U mpoueccoB. Hayuneie rumoressl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Ponp u mecto ¢uszuku B (GOPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.

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 IPOEKIMU HA OCU CHUCTeMbl KoopAauHaT. CJOKEHHE NEepeMEIICHUN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE UM PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE ABIKeHue. ['paduku 3aBUCHMOCTH
KOOpJWHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMEILICHUS MATEPUAIIbHON TOUKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonuneriHoe naBuwxeHue. JIBHKEHHE MaTEpUAIbHOW TOYKM TIO OKPYKHOCTH C
MIOCTOSIHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHas ckopocTh. [lepuoa u vacrora
oOpamenust. [leHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: CIUIOMETP, IBHKEHHE CHAPS/IOB,
LIEIIHBIE U PEMEHHBIE TIEpeayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KWHEMAaTHYECKUX XaPAKTEPUCTUK ABHKEHUS.

[TpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

Habmroienue nrkeHus Tena, OpoieHHOro Mo/ YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IABUKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS 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.

N3yuenune aBuxeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

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 BceMupHoTo TsaroreHus. Cuna tsokectr. [lepBas kocMudeckasi CKOPOCTb.

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

[ToctynarensHoe U BpalaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tea.

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

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHME: TOJLIUIHUKY, JIBUKCHUE
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 NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydeHue ABM>XeHUs OpycKa M0 HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYXHHE U PE3UHOBOM
oOpasiie, OT ux JaedopmaIuu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

NMmynsc MatepuaibHOM TOUKH (Tea), CUCTEMbl MaTepUANIbHBIX TOYEK. VIMITyIbC CHUIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTE CHJTBI.

Kunernyeckass sHeprus MmaTepuanbHOW TOukHh. 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 YHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUECKYIO M 00paTHO.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3ydyeHne aOCOMIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO JABYX OJWHAKOBBIX HUTSHBIX
MasITHHKOB.

HccnenoBanue CBsA3M PaOOTHI CHJIBI C HM3MEHEHHEM MEXaHHYECKOW SHEpruu Tena Ha
MIpUMEPE PACTHKEHUSI PE3HHOBOTO 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 IBUKEHHUS U B3aUMOACHUCTBHS YaCTHIl BELECTBA.
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Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJ M OOBSICHEHHE CBOMCTB BEILECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepsl mosiekyi. KonnuectBo BemectBa. [loctostnaas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUHU
uaeaIbHOro raza. AOCOJIIOTHAs TeMIepaTrypa Kak Mepa CpeJHel KHHETHUECKOW YHEPTUU TETTIOBOTO
nBwKeHns vactul rasa. lllkama temnepatyp KenbBuHa. ['a30Bble  3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoiieccsl B UACAIBHOM Tra3e C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD, OapoMeTp.

Llemoncmpayuu

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

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOI'O B3aUMOJEHCTBUSL.

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

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OnpeneneHnue Macchl BO3JlyXa B KJIAaCCHOM KOMHATeé Ha OCHOBE H3MepeHuid o0bEma
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 TerioTsl U pabota. BHYTpeHHssI SHEprusi OAHOATOMHOIO
HJeabHOr0 ra3a. Buasl Temonepenadyu: TEIIONPOBOJHOCTb, KOHBEKIMS, U3Iy4eHUE. Y IeIIbHas
TEII0EMKOCTh BellecTBa. KoanyecTBo TEmIOThI P TEIUIoNepeaaye.

[Tonsitne 06 anuadatHom mpoiecce. [lepBoiit 3aK0H TepMoIMHaMHUKH. [IpumMeHnenne nepBoro
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas uHTepnperanus paboTsl raza.

Bropoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbl. [I[puHIUMTIBL JeiicTBUS TemaoBbIX MamuH. [IpeoOpa3oBanust SHEPTHH 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
CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HHEpPruu Teja INpU COBEPLUICHUH pPaOOThI: BBUIET HPOOKH U3
OYTBIIKU TOJ IEHCTBUEM CXKATOrO BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTEM TPEHUS
(BUI€OAEMOHCTpAIIH ).

W3MeHeHne BHYTpEHHEH aHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

N3mepenne yaenbHO TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[Tapoo6pa3oBanue u KoHACHCaus. Micnapenne n kumneHne. AGCONIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO31yxa. HachwlleHHbl map. YaenpHas TemwoTa MmapooOpa3oBaHHs. 3aBHCUMOCTh
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
TeruioTa riasiaenus. Cyonumarusi.

YpaBHEHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHUE: THUTPOMETP M IICUXPOMETD,
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 KPUCTAILTMYECKOTO 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.

BzaumoneiictBue  3apsgoB. 3akoH Kymona. ToueuHblil  ayieKTpuyeckuil — 3apsa.
Onektpuueckoe mnose. Hanpsok€HHocTh anekTpudeckoro mnois. [lpuHuun — cyneprno3unuu
AIEKTPUUECKUX ToJeH. JINHUKM HaNPsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro nodsi. [lorennuan. Paznocts norennuanos. [IpoBoguuku
Y JTUDJIEKTPHUKHU B JIEKTPOCTATUUECKOM ToJie. [{uanekTpudeckast MpOHUIIAEMOCTb.

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

TexHuueckue yCTpONCTBa M MPAKTHUECKOE IPUMEHEHHE: 3SJIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUUECKAsT 3allUTa, 3a3€MJICHHE JJIEKTPONPUOOpPOB, KOHIEHCATOp, KOMUPOBATBHBIN
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 IIOJIE.

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

DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenune 3neKTpoEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsxenue. 3akon OMa a1 yyacTka HEru.

DJIEKTPUUYECKOE COMPOTUBJIEHUE. Y AEIBHOE CONMPOTUBIICHUE BemlecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHHE MPOBOJHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT AIEKTPUIECKOTO TOKA.
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DNEeKTpOoABMKYIIasl CHJIa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHMKA TOKA. 3akoH Oma mis
MTOJTHOU (3aMKHYTOM) AJIEKTpUIecKoi rienu. KopoTkoe 3amMbIkaHueE.

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

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

OJeKTpUYecKnil TOK B ra3ax. CaMOCTOATEIbHBIM U HECAMOCTOSTENbHBIA pa3psia. MoaHus.
[Ina3zma.

TexHHUYEeCKHEe yCTPOMCTBA U NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
HUCTOYHUKUA TOKA, DJIEKTPOHArPEBATEIbHBIE IPUOOPHI, AIIEKTPOOCBETUTENIBHbIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBIIEHHUS,  BaKyyMHbIH  JMOA,  TEPMUCTOPbl U (OTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBIH JTMOJ1, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIllPSHKEHUS.

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

CMelmaHHOe COeIMHEHUE POBOIHUKOB.

IIpsiMoe u3MepeHue ANIEKTPOIABMKYILEW cuibl. KOpOoTKOe 3aMbIKaHHE TIajJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSSA IPOBOAUMOCTD TUO/A.

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 06azoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHBbIE C H3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAay4HbIH (aKkT, TUIOTe3a, (QHU3MUECKas BeIUYMHA, 3aKOH, TeopHs, HaOIroaeHue,
AKCIIEPUMEHT, MOJIETIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, TUHeHHas QyHKIus, napaboia, runepboa,
uX rpaukKu U CBOICTBA, TPUTOHOMETPUUYECKHUE (PYHKIMH: CHHYC, KOCUHYC, TAaHI'€HC, KOTaHIEHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOECKIUH HA OCU KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nup¢ysus, ocMOC, TEII000MEH
KUBBIX OPraHU3MOB (BHJbI TEIUIONEpENauyH, TEIJIOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBICHUS B
YKUBOU MPUPO/IE.

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.

T'eoepaghus: BnaxKHOCTH BO3]lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus: mpeodbpazoBaHue IBHKEHHUI C HCIIOJIb30BAHHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOALIMIHUKN, HCIONb30BAaHUE 3aKOHA COXPAHEHMsI HMITyJbCca B TEXHUKE (pakera,
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BOJIOMET U JPYyTUE), IBUTATENIb BHYTPEHHETO CTOPaHus, TapoBas TypOrHa, OBITOBON XOJIOAMIBHHUK,
KOHJIULIUOHED, TEXHOJOTUHU MOJYYEHHUs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMAaTEPHAJIOB,
M HAHOTEXHOJOTHMH, OHJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE 3JEKTPOIpPHOOpPOB, KCEPOKC,
CTpYHHBI MNPHUHTEp, OJIIEKTPOHArpPEBATEIbHBIE MPUOOPHI, 3IEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajlbBaHuKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3anMoneNCTBHE NOCTOSHHBIX MArHUTOB. MAarHuTHOE MOJIE.
Bektop MarnutHOM wHAYKUMU. [IpyHIUI Cyneprno3uiuM MarHUTHBIX Mojed. JIMHUM MarHuTHOM
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. BzaumoaencTere 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.

SIBneHue SneKTpoMarHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOW HMHIYKLHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapajes.

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

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOJIBIKYIIAs CHJIAa CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpONCTBA UM NPAKTUYECKOE MPUMEHEHHUE: IIOCTOSIHHbIE MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS M1€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 Jlenna.

3aBUCHMOCTD DJIEKTPOJBIIKYIIEH CHUIIBI MHIYKIIMA OT CKOPOCTH HM3MEHEHWsS 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. KoprnycKyisspHO-BOJIHOBOM JTyanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

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

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHue nuHeyaThIX CIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sA0po

OKCHEPUMEHTHI, TI0Ka3bIBAIOILIUE CI0KHOCTh CTPOEHHS a1pa. OTKpbITHE PaAHOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio cocTaBa pajvoakTHUBHOro u3iaydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u31ydeHus. BiusHue paguoakTUBHOCTH Ha JKUBbBIE OPTaHU3MBI.

OTtkpbiTHE TIPOTOHA U HelTpoHa. HyknonHas moaens siapa ['elizen6epra—lBanenko. 3apsn
sapa. MaccoBoe uncio saapa. U30Tomsl.

Anbda-pacnaa. DIeKTpOHHBIH W TMO3UTPOHHBIA OeTa-pacmaj. ['amma-usznydyenue. 3aKoH
PaZoaKkTUBHOIO pacraja.

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

S nepnsle peaknnu. [lenenue u CUHTE3 SAED.

Snepubiii peaxktop. TepmosiniepHblii cuHTe3. I[IpoOGneMbl M TNEPCHEKTUBBI  sAEPHOU
SHEPreTHKHU. DKOJIOTHYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.

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

dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpPA.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: IO03MMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

CU€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB dacTuil (1o roToBeIM poTorpadusim).

Pa3znea 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Ortansl pa3BUTHA acTpoHOMHUH. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

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

ConneuHas cucrema.

Connine. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprum CosiHIIa W 3BE3NM. 3BE3IBI, HX
OCHOBHBIE€ XapaKTEPUCTUKH. JlnarpaMma «CIEeKTpaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI TJIABHOU
MIOCJIEI0BATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JUIsl  3BE3N  IJIaBHOM
nocieaoBarelbHOCTU. BHyTpenHee cTpoeHue 3BE37. CoOBpeMEHHbIE IPEACTABICHUA O
MIPOUCXOXKACHUH U 3BOoJroLMK CoJIHLA U 3BE3/1. DTallbl )KU3HU 3BE3 .

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

Bcenennas. Pacmmmupenve Bceenennoit. 3akon XaO0usia. Pa3Geranue ranaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienuss HEeBOOPYKEHHBIM TTIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX IMPHIIOKEHUN
IUIsL OTIPENIEJICHUSI TIOJIOKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHUS
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro ITyTu.

O0o0maromniee NnOBTOPEHUE

Pony ¢u3uku w acTpOHOMHUHM B DKOHOMHYECKOM, TEXHOJOTMUYECKOW, COIMAIBHOW U
ATUYECKOH cepax AeSITENFHOCTH YeTIOBeKa, POjib U MECTO (PU3UKU M aCTPOHOMUU 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 NPEICTABICHUN O IPUpO/IE.

Me:xnpeamernbie CBA3H

N3yuyenne kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyumecTBisieTcs ¢ Y4ETOM
COJIEP>KaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemuuvle nouwsimusi, CBS3aHHBIE C W3YUYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAY4YHBIM (akT, TUnore3a, ¢u3nueckas BeTUYMHA, 3aKOH, TEOpHUs, HaOII0JeHuE,
SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

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

buonoeus: >nekrpuueckue sSBICHUS B )KUBOW MPHUPOJE, KOJIeOaTeIbHbIE TBIKEHUS B )KUBOU
MPUPO/JIE, ONITUUECKUE SIBJICHUS B dKUBOM IPUPOJE, NEUCTBUE paJralliy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KpUCTalNIM4YecKass CTPYKTypa TBEPIABIX Tell,
MEXaHU3MBbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CTIEKTPATbHBIN aHATU3.
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l'eoepaghus: mMarHUTHBIE TOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX PyH, (GOoTOChEMKA 3eMHOMN
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:
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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 ACSITEIbHOCTH, 331aBATh IIAPAMETPhl U KPUTEPUU UX TOCTUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

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

BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTb, OLICHMBAaTh COOTBETCTBUE PE3YJITATOB LEISM,
OIICHUBATh PUCKHU MOCIIECACTBHUI ACSITEILHOCTH;

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

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

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

BJIQJIETh HAaBBIKAMHU Y4eOHO-HCCIIEOBATEILCKON M MPOEKTHOW NEATEIBHOCTH B 00JacTd
(U3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOMCKY METOJIOB PEHICHHS 3aaad
(bU3MYECKOTO CoZiepKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJCTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOTO 3HAHUs, €r0 MHTEpIIpPETaIuH,
peoOpa3OBaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUYEOHBIX CHTYaIMSIX, B TOM YHUCIE MPH CO3JIaHUU
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 XO0JI€ PEIICHUS 3aJa4d PE3yJIbTaThl, KpUTHYECKU OIICHUBATH
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, OLICHUBATH TPUOOPETEHHBIN 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]]a41, TOMYCKAIONNE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYCHHS HHGOpMAUK (PU3UUECKOTO COACpPKAHUS U3 HMCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOATENbHO OCYIIECTBISTH IOWCK, aHajIU3, CHCTEeMaTH3alUI0 U
WHTEpIpETaIuio HHOOpMAIUU Pa3INIHBIX BUIOB U (POPM MIpEACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

WCITOJIH30BaTh CPeCTBa MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3AlMOHHBIX 3aJad C CcOOIMoaeHHueM TpeOoBaHUit
IPrOHOMUKH, TEXHHKH O€30MacHOCTH, THTHUEHBI, PECypCOCOEpPEeKCHHS, MPABOBBIX U ATHUYECKUX
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.

KoMMyHunKkaTHBHBIC yHHBepcalbHble YueOHbIe 1elCTBUSA:

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 MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI;

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

IPUHUMATh LI€JM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPIMHUPOBATH
JNEUCTBHUS 1O €€ TOCTHUKEHUIO: COCTAaBJIATh IUIaH JEHCTBUM, paclpenessiTh 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 HMJAEH C MO3UMLUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

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

PeryasiTuBHbIe YHHBepPCaJbHbIE y4eOHbIE JIeiicTBUS

Camoopranu3anus:

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

CaMOCTOSITCIIbHO COCTABJIATh TUIAH PEHICHHS PACYETHBIX M KAa4eCTBEHHBIX 3aad, TUIaH
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, BHOCHTb KOPPEKTHUBHI B JESATENHbHOCTH, OIICHHUBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

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

UCIIONIb30BaTh IPUEMBI peICKCHH JIJIS OLIEHKHU CUTYalllH, 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 IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.

B mpouiecce HOCTMXEHUS TUYHOCTHBIX PE3YNILTATOB OCBOCHHSI MPOTPaMMBbl 10 (hHU3UKE st
YPOBHSI CpefHEero oO0miero oOpa3oBaHUs y OOYYaIOIIUXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
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, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh 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, HHUIIMATUBHOCTH, YMEHUE JICHICTBOBATH UCXO/S M3 CBOMX BO3MOXKHOCTEH;

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

COLMAIBHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHHS C JPYTUMHU
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 MPHUMEpPax pojb U MecTo (U3MKH B (HOPMUPOBAHHHM COBPEMEHHOMN
Hay4YHOH KapTHUHBI MHpa, B PAa3BUTHU COBPEMEHHOM TEXHUKHM M TEXHOJIOTUH, B IMPAKTUYECKOH
JIeATSIIHFHOCTH JIIOJICH;

YUUTBIBATh I'PAHULIbI IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJEJEH: MaTepuabHas TOUKa,
MHEepLMaJIbHas cucTeMa OTcy€Ta, abCOJIIOTHO TBEPAOE TENO, UACAIBHBIM Ta3, MOJEIU 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 3JIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE ABMKEHHE, CBOOOIHOE Ma/IeHHE Tell, ABUKEHHUE
10 OKPY>KHOCTH, WHEPLUS, B3aUMOJCHCTBHE Tell, Tuddy3us, OPOYHOBCKOE IBMKEHUE, CTPOCHUE
KHUJIKOCTEH W TBEPIBIX TeN, U3MEHEHHEe 00bEMa Ten MpU HarpeBaHuMU (OXJIAKIEHHUH), 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, dJIEKTPU3aLUs 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, MeXaHH4ecKas MOIIHOCTh; MpHU
OINMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOJIB3YEMBIX BEIMUNH, UX 0003HAYEHUS U
€MHUIIBI, HAaXOAWUTh (OPMYJIBI, CBS3BIBAIOLINE JTaHHYIO (HU3MUECKYI0 BEIMYUHY C APYTUMH
BEJIMYNHAMU;

ONMCHIBATh HW3YYEHHBbIE TEIJIOBBIE CBOMCTBA TENl U TEIUIOBBIE SBIICHUS, WCIIONb3Ys
¢u3nueckne BEIMYMHBL: JaBJIEHUE Ta3a, TEMIeEeparypa, CpeaHss KUHETUYecKas HHEeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBaJpaTUYHas CKOPOCTb MOJIEKYN, KOJHUYECTBO
TEIUIOThl, BHYTPEHHsA SHeprus, pabora rasa, KO3(QQHUIMEHT IO0JIE3HOIO AEUCTBUS TEIJIOBOIO
JIBUTATENs; TIPU OMUCAHUU TPABUIIBHO TPAKTOBATh (PU3HMUECKUI CMBICT HCHOIB3YEMBIX BEIMUMH, UX
0003HAYECHUS U €IMHUIBI, HAXOJUTh (OPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIHUUHY C
JOPYTUMHU BEJIUYHMHAM;

ONKCHIBATh HM3y4YEHHBIE SJIEKTPUYECKHE CBOMCTBA BELIECTBA U JJIEKTPUUECKHE SIBJICHUS
(mporeccbl), MCMONIB3YS (PU3MUECKUE BEIMYUHBI: SJCKTPUUYECKUN 3apsi, DJIEKTPUUYECKOoe IIO0JIE,
HaNpspKEHHOCTD MMOJISA, MOTEHIINAN, Pa3HOCTh MOTEHLIMAIOB; IPU ONMHMCAHWUU MPABUILHO TPAKTOBATh
(bu3nvecKuil CMBICI MCIIONIb3YEMbIX BEIUYHMH, X 0003HAYeHUS M €UHULIBL; YKa3bIBaTh (GOPMYJIHI,
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 COXPAHEHMsI MMIIYJbCa, IPUHLUII CYNEPIO3ULUU CUJ, TPUHIUI
PaBHONPABUs HMHEPLMAIBHBIX CUCTEM OTCUYETA, MOJCKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHMS
BELIECTBA, ra30BbIE 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPTUH TEIIOBOIO IBUKEHUS MOJIEKYJI
¢ aOCOIIOTHOM TeMnepaTypoil, EpBbIil 3aKOH TEPMOIUHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsina, 3akoH KynoHa, Tpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKO€E BbIpAXKEHUE U YCI0BUS (TPaHHULIbl, 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 U3MEPEHH, pu 3TOM (OpMYIHUpOBaTh podiieMy/3anady
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 CIOCOO H3MEPEHUs U MCIOJb30BaTh M3BECTHBIE 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 BUjE TaOIMIl U TpadUKOB, /e1aTh BBIBOJBI [0 pe3ybTaTaM
HCCIIEIOBaHMS;

coOuoiaTh IpaBuja O€30MacHOro Tpyla MpU NPOBEICHUM HCCIEI0BAaHMM B pPaMKax
y4eOHOTO  SKCIIEpUMEHTa, y4eOHO-HCCIIEOBATEIIbCKOH M TPOSKTHOH  NIESATENBbHOCTH ¢
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOICTB U J1a00OpaTOpHOro 000pyJOBAHUS;

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 BETHUUHBI U POPMYIIBI, HEOOXOAUMBIE s €€ PEeUICHHUS, TIPOBOJUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HaUeHUs (PU3MUECKON BETUYMHBI;

pemaTth KauyecTBEHHBbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyxJeHHuii ¢ Onopoii Ha 3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

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()OpMaIUIo;

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 OOpaIlleHuu ¢ MpubopaMM U TEXHUYECKHMMH YCTPOMCTBaMH, Ul COXPaHEHMS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIOLIel cpeie;

paboTaTh B IpylIe ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIaHUpOBaTh paboTy
IpyNNbl, palMOHANIBHO paclpeiensarTh O0S3aHHOCTM M IUIAHUPOBaThb  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 Y OOYUAIOLIUXCSI YMEHHI:

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 (U3WYECKMX MOJENeH: TOYECUYHBIH
ANEKTPUYECKUH 3apsfl, Jyd CBETa, TOUCYHBIH UCTOYHHUK CBETA, S/IEPHAsi MOJETb aToMa, HyKJIOHHAs
MO/IEJIb aTOMHOTO Si/Ipa MPH peleHHH (HU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pu3nUeckue SBICHUS (IPOLECChl) 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 3aps,
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 BOAOPO/ia, €ECTECTBEHHAs! U UCKYCCTBEHHAs PaIUOAKTUBHOCTb;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA BeElIEeCTBa (IEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEA) W IINEKTPOMArHUTHBIC SIBJICHHUS (IIPOIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: AJNEKTPUYECKUH 3apsil, CHJIAa TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, AJIEKTPUYECKOE CONPOTHUBIIEHHWE, PA3HOCTh MOTEHLMAIOB, 3JIEKTPOJABUKYIIAs CHIIA,
pabota TOKa, MHAYKLMS MarHUTHOTO MOJs, cuia Amrmepa, cuia JlopeHIa, HWHIYKTUBHOCTH
KaTyIIK{, SHEPTUsl DJEKTPUYECKOr0 M MArHUTHOTO TIOJNEH, MEepPHOJ M YacToTa KoyieOaHWid B
Koje0aTebHOM KOHTYpE, 3apsill U cuja TOKa B MPOLECCe TapMOHUYECKUX 3IEKTPOMArHUTHBIX
KoneOaHnid, (POKYCHOE pacCTOSIHHE M ONTHYEeCKas CWJIa JIMH3BI, MpPH ONHCAHUH IPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI MCIIOIb3yEeMbIX BEIMYUH, UX 0003HAYECHUS 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 YAaCTOTA CBETA, YHEPTUS U UMITYJIbC
dboToHa, TEepUOA TMOJypacmajga, JHEpPrHs CBA3M AaTOMHBIX fJep, MPH OMNHUCAHWUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI MCIIOJIb3YeMbIX BEJMYMH, UX 0003HAUYCHUS U €IMHUIIBI, YKa3bIBATh
(dbopMyIibl, CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C APYTMMHU BETUYMHAMHU, BBHIYHUCIISATH
3Ha4YeHHE (PU3NUECKON BEITUYUHBI;

AHATM3UPOBATh (U3NYECKUE TPOIECCHl M SABICHUSA, HCHOIB3Ys (PU3NYECKHE 3aKOHBI U
NPUHLIMIIBL: 3aKOH OMa, 3aKOHBI IIOCIIEI0BAaTENbHOIO U MapajieIbHOTO COEAMHEHUS IPOBOIHUKOB,
3akoH Jxoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOM WHAYKIUHM, 3aKOH IPSIMOJMHEHHOro
pacnpocTpaHEHHUs] CBETA, 3aKOHbl OTPAaXCHHUSI CBETa, 3aKOHBbl IPEJOMIIEHUS CBETa, YpaBHEHHE
OnHiuTeiiHa 11 porodaddekra, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPaHEHHs] UMITYJIbCa, 3aKOH
COXPAHEHHUS ANIEKTPUUYECKOTO 3apsA/1a, 3aKOH COXpaHEHHUsI MacCOBOTO YKcIa, MOCTynaTsl bopa, 3akoH
palMOaKTUBHOTO pacmajza, MpU STOM pPa3jinyaTh CIOBECHYI (DOPMYITUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

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

CTPOMTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITTOJIHATh OKCIEPUMEHTHI 110 HWCCIIEAOBAHUIO (DU3MUYECKUX SBICHUH W TPOILECCOB C
MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHMI: IpU 3TOM (OPMYIHPOBAThH MpobiieMy/3a1aqy
U TUINOTE3y Y4eOHOro 3KCIEepHUMEHTa, coOMpaTh YCTaHOBKY M3 IPEAJIOKEHHOTO 000pYAOBaHUS,
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
(¢u3nUecKUX BETUYMH B BUJE TaOIUI] U TpaMKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEOBAHUS;
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coOmoaTh MpaBuia O€30MacHOro Tpyla INpPU TNPOBEICHUM HCCIEAOBAaHMA B pPaMKax
y4eOHOr0  JKCIEPUMEHTa, Y4EeOHO-HUCCICIOBATEIILCKOW M TPOEKTHOH  JEATENbHOCTH  C
HCIIO0JIb30BAHUEM M3MEPHUTEIbHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYI0BAHUS;

pemiate pacyéTHbIC 3aJauyd € SBHO 3aJaHHOW (U3UYECKOW MOJENbIO, HCIOIb3Ys
¢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 OCHHUBATDH PCAJIbHOCTD MMOJYUYCHHOI'O 3HAYCHUSA q)H3H‘-IeCKOﬁ BCINYHHBI,

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

UCIIOJIb30BATh MPU PEUICHUH YYeOHBIX 3a]a4 COBPEMEHHbIC HH(DOPMAIMOHHBIE TEXHOIOTUH
JUId TIOMCKA, CTPYKTYpUPOBAaHHWS, HHTEPIPETAUUMU U NPEICTaBICHUA Y4YEeOHOH M Hay4yHO-
HNONYJISIPHON MH(GOPMAIIUH, TIOJYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATH
MOJTy4aeMyro HHPOPMAITHIO;

OOBSICHATH MPUHIIUAIBI ACHCTBUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOKMCTB, pa3indyarh
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 110 (DM3KMKE B MOBCEAHEBHOMN JKU3HH [T 00ECIICUCHHSI
0€30MacHOCTH TpU OOpAIeHUH ¢ MPUOOpaMHU U TEXHUYECKMMHU YCTPOMCTBAMH, JUIS COXPaHCHHS
3JI0POBBS U COOJTIOICHHS HOPM 3KOJIOTHYECKOT0O TIOBSICHUS B OKPYKAIOIei cpeie;

paboTaTh B TPYMIE C BHIIOIHEHUEM Pa3IMYHbIX COLMAJIBHBIX POJICH, MIaHUPOBaTh paboTy
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 INTAHUPOBAHUE

10 KJIACC
KoauuecTBO 9acoB
DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM Kourpo
Ipaktu (uudpoBbie) 00pasoBaTebHbIE
n/n NMPOrpamMMbI Bcero JbHBbIE
yeckue padoTbl  Pecypchbl
padoThI
Pazngen 1. DUZUKA U METOJbI HAYYHOI'O ITIO3HAHUA

1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/AV1IAWVNQO
Wtoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 5 1 https://m.edso0.ru/SN02MCWXU
2.2 JlunaMuyka 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHECHUSI B MEXAHHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Wtoro no pazneny 18
Pa3gea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUMKA
3.1 OCHOBLI MONIEKYIAPHO-KMHCTHICCKOH 9 1 https://m.edsoo0.ru/HRGVENOPE

TEOPHUH
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
33 ArperatHble cocTosiHU BemiecTBa. Pa3oBbie 5 httos://m.eds00.ru/HSM355JCH

TIEPEXOIBI
Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DIeKTpOCTaTHKA 10 1 1 https://m.edso0.ru/LSRP72QLI
4.7 [TocTosHHBIN 25IEKTpUYECKUI TOK. TOKH B 12 1 1 hitps://m.eds00.ru/GEWTDOXWW

pa3IMYHBIX cpeaax
Hroro no pasneny 22
PeszepBHOe Bpemst 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 5 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW
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11 KUIACC

KoauuyecTBO 4acoB
HaumenoBanue pa3aesioB U TEM

NMPOrpamMMbl Bcero

Ne ni/n

Konrpoabnsie IIpakrnuyeckue

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI
Paznen 1. JIEKTPOJIMHAMUMKA
1.1 MarmuTioe nose. 1eKTpOMarHHTHAA 11 2 3 https://m.eds00.ru/Z2Q390NG8
HUHIYKIUS
Uroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
21 MexaHW4YeCKre U JIEKTPOMArHAUTHEBIE 9 1 https://m.edsoo.ru/3TLNOKPG6
KoJe0aHus
2.2 MexaHU4ecKue U 3JCKTPOMAarHUTHBIC BOJHBI 5 1 https://m.eds00.ru/MWQT6385V1
2.3 Onrunka 10 3 https://m.edso0.ru/TUPOIURXM
Wtoro no pazneny 24

Pazgexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OcHOBBI cIeIMANILHON Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEJILHOCTH

Wroro no pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 DneMeHThI KBAaHTOBOW ONTHUKU 6 https://m.eds00.ru/8WOVAWQRS

4.2 Crtpoenne aToma 4 https://m.edsoo.ru/HSBEAOOEA

4.3 ATOMHOE S71pO 5 https://m.eds00.ru/97MC9DZXQ

Hroro no pasneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHThl aCTPOHOMHUU M aCTPOPHU3UKU 7 1 ‘ https://m.edsoo.ru/3EOD6EKXI9

Uroro no pazneny 7

Paznen 6. OBOBIHIAIOLIEE IOBTOPEHHUE

6.1 O6o061matoniee MOBTOPEHUE 4 1 ‘ https://m.edso0.ru/0O2JEGZCIM



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
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Uroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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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
(hOpMUPOBaHHHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOMN ACATEILHOCTH JIIOACH

10.2

Y4uTHIBaTh TPAHUIBI PUMEHEHUS U3YYCHHBIX (PU3UYECKHX MOJETCH:
MarepuaibHas TOYKa, MHEPIHAIbHAs CHCTeMa OTCuY€Ta, abCOIMIOTHO TBEPAOE
TEJI0, UACANBHBIN Ta3; MOJAEIU CTPOCHUS Ia30B, KUJKOCTEH U TBEPABIX TEIl,
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  DJIJIGKTPOAMHAMHUKHU: PABHOMEPHOE 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 (OXJTAXKIEHUHU), TEIJIOBOE paBHOBECHE, MCIApeHHeE,
KOHJICHCALWs, TUIABJICHUE, KPUCTAJUIN3alUs, KUTIEHHE, BIaXKHOCTh BO3IyXa,
MOBBIIICHUE JABIICHUS ra3a MPH €ro HarpeBaHWM B 3aKPHITOM COCYJIE, CBS3b
MEXy TapaMeTpaMu COCTOSIHHSI ra3a B M30MPOIECccax; HJIEKTPHU3aIUs Tell,
B3aUMOJICHCTBHE 3apsI0B

10.4

OnucelBaTh MEXaHHYECKOE ABUIKCHUC, HCIIOJIb3Yys (I)I/I3I/I‘ICCKI/IG
BCJIMYHHBI: KOOpJAWHATA, IyTh, NEPEMECIICHUEC, CKOPOCTb, YCKOpPCHHEC, MaccCa
TEJIa, CUJIa, UMITYJIbC TCJId, KHHCTHYCCKAA SHCPIrUs, IMOTCHIUAJIbHAA SHECPIUsd,
MEXaHHM4YECKas pa60Ta, MCXaHUYCCKasd MOOIHOCTB, IMPU OIMMMCAHUHN ITPAaBUIIBHO
TPAKTOBATbH (I)I/ISI/I"ICCKI/Iﬁ CMBICJI UCTIOJIB3YEMBIX BCJIIMYUH, UX 0003HaYeHUS 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
SIBIICHMSI, UCTIONB3Ys (PU3NUECKHE BETWUYUHBI: JaBI€HHUE rasza, TeMIeparypa,
CpPEIHSsl KUHETHYECKash »DJHEPrus XaoTHYECKOTO JIB)KEHHS MOJIEKYII,
CpelHEeKBaJpaTHU4Has CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS
sHeprusi, pabora raza, Kod()PUUHUEHT MOJE3HOro MJEHCTBHUS TEIIOBOTO
JBUTATENS; TpPU ONHWCAHMM TPABWIBHO TPaKTOBaTh (PU3MYECKUN CMBICI
UCHOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIBI, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMHU BETUYMHAM

OnucelBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA U
ANIEKTpUYECKUE SIBJICHUS (TPOILIECChl), HCMONb3ysS (U3NUYECKHE BEIUYMHBI:
MEKTPUYECKUN  3apsifl, DJIEKTPUYECKOE TI0Jie, HANpsHKEHHOCTh — MOJI,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
¢u3nYecKUi CMBICI UCHOIb3YyEeMBIX BEMYMH, UX OOO3HAYEHHS W €IUHUIIBI;
yKa3blBaTh (OPMYJbI, CBSA3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEIMYHHY 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
COXPAaHEHHUs UMITYJIbCa, IPUHIUI CYIEPIO3ULIUU CUJI, IPUHIUI PABHONPABUS
MHEPLMAIBHBIX CUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOEHHUs BEILIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETHUYECKOW YHEPrUuu
TEIUIOBOIO JABMKEHHSI MOJIEKYJ C aOCOIIOTHOM TemiepaTypol, nepBblil 3aKOH
TEPMOJMHAMMKH; 3aKOH COXpPAHEHUs JJIEKTPUYECKOrO 3apsAna, 3aKoH KyiloHa;
IIPYU 3TOM Pa3INyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOe
BBIpQ)KEHUE U yCIIOBHUs (TPAHUIIBL, 00JIACTH ) TPUMEHHUMOCTH

OOBSICHITh OCHOBHBIC TPUHIUIBI JCHCTBHSI MallWH, MNpPHOOPOB U
TEXHUYECKUX YCTPONCTB; pa3IM4aTh YCIOBHUS UX OE30MACHOTO HCIIOIh30BaHUS
B IIOBCEHEBHOU KU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NYCCKHUX SIBJICHUN U
MIPOLIECCOB C HCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHUH; MPU ITOM
dbopmynupoBaTh mpobiemMy (3a7ady) W THIOTE3y Y4eOHOrOo AKCIIEPUMEHTA,
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 METO/IbI OLIEHKH OTPEIIHOCTENH U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeXAy (GU3MUYECKUMHU BeJIHMYMHAMU C
HCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUM; TP ’TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpOBaTh PE3yNbTATHI MOJIYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIUYHH B
BUJIe TaOJHII U TPAQHKOB, A€TaTh BEIBOABI 110 PE3yJIbTaTaM UCCIIETOBAHHS

CobOmromate mpaBuia  0€30MacHOrO  TpyAa MpH  MPOBEACHUU
HCCIEI0BaHUH B pamMKax y4eOHOro JKCTICPUMEHTA, y4eOHO-
HCCIICIOBATEIIbCKOM M MPOEKTHOM  AESATEIbHOCTH C  HCHOJIb30BAHUEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHHS

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
dhopmyIel, HEOOXOTUMBIE NJisi €€ PEIICHUs], POBOJAUTH PACUETHI U OIICHUBATH
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

Hcnonp3oBaTh Mpu  pelIeHWHd Y4eOHBIX 337a4y  COBPEMEHHBIE
UHGOpPMALlMOHHbIE  TEXHOJIOTMH  JJs  TOMCKAa,  CTPYKTYpHUpPOBaHMA,
UHTEpIpeTalMi ¥  MpeJICTaBiIeHHUs] ydyeOHOW M HayyHO-NOMYJISpHOU
uHpOpMalUY, TIOJYyYEHHOH M3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[TpuBoauTE NpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonb30BaTh TeOpeTHYECKHE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM
KHU3HH JUIs1 oOecriedeHus 0e30MacHOCTH Ipu oOpaleHuH ¢ mnpubopamu H
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, PAllMOHATBHO PaCIpeAeiisiTh O00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyalUdX, aJACKBATHO
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
XKHU3HU JJIs1 oOecriedeHus: 0e30MacHOCTH MpH OOpalleHuu ¢ npudopamu H
TEXHHYECKHMH YCTPOMCTBAMHM, JUIS COXPAHEHHS 370pPOBbSI U COOIIOJCHUS
HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPY>KaloIlel cpene

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

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

Kon MmpoBepaAEMOro HpOBepﬂeMI)Ie JIEMEHTBI COACPKAHUA
pasaeiia 3JIEMEHTA

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHU A

duszuka — Hayka o npupone. HayuHble MeTOAbl IMO3HAHMS
11 OKpY’KalIlero mMupa. Posb dKcnepuMeHTa M TEOpUU B IpoLEecce
MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe

MonenupoBanue ¢usnueckux siBIeHUNH U npoueccoB. HayuHble
runore3pl.  dusznueckue  3aKOHBI M Teopuu.  ['paHmbI

1.2 OPUMEHUMOCTH (hU3HYeCKHX 3aKoHOB. IlpuHIMI COOTBETCTBHUS.
Pormes m mecto ¢u3uku B (GOPMHPOBAHUM COBPEMEHHON HAyYHOMH
KAapTUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEN

MEXAHUKA

KMHEMATHKA

Mexaanudeckoe JABHXKCHUC. OTHOCHTENBLHOCTh MEXaHHYECKOTO

2.1.1 N
JasrxeHus. Cucrema orcuéra. TpaekTopust

2.1

[lepemenienne, CKOpOCTh  (CpemHsii  CKOPOCTb, MTHOBEHHAs
CKOPOCTh) M YCKOPEHHUE MAaTepUaIbHON TOYKH, UX TIPOEKITMH HA OCH
cucteMbl KoopauHatr. ClioKeHUe NEepPeMEIIeHU U  CIOXEHUe
CKOpOCTEn

2.1.2

PaBHOMEpHOE M PpPABHOYCKOPEHHOE IPSAMOJIMHENHOE IBUKECHUE.
2.1.3  T'paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U
nepeMeIeHIs] MaTepPUATBHON TOYKH OT BPEMEHH

214 CBobomHOe majieHue. Y CKOpeHue CBOOOTHOTO A CHUS

KpuBonuneiinoe JIBMOKCHHE. PaBHoMepHOE JIBHKCHUEC
215 MaTepUAIbHOM TOYKM IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JMHeWHas ckopocThb. llepmox m wacrtora. LleHTpocTpemuTenbHoe
YCKOpEHHE
216 TexHuueckne YCTpOMCTBA: CHOUIOMETP, JBMXKEHUE CHapSIOB,

LCIMHBIC U pPCMCHHBIC ICPCaAAYN

[Tpaktuyeckue paboTel. M3MepeHue MrHOBEHHOW CKOpOCTH.
2.1.7  HWccnenoBaHue COOTHOUICHHUS MEXY ITyTSMH, TPOHICHHBIMA TEJIOM
32 IOCJIEJIOBATEIbHBIE DPABHBIE NIPOMEXYTKM BpPEMEHH IpU
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PaBHOYCKOPEHHOM JBH)KCHUM C HAYaJIbHOM CKOPOCTBHIO, PaBHOM
Hym0. HM3ydeHue [BMKEHMS IIapUKa B BSI3KOW JKHUJKOCTH.
W3ydenue aBuxeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

[Ipuaiun otHocutensHOCTH ['anmuies. IlepBwiid 3akoH HproToHa.

2.2.1 N
HuepunanbHble CUCTEMBI OTCUETA

2.2.2  Macca tena. Cuna. [IpuHIUI CyNIEpIIO3UITUN CHIT
Btopoii 3akon HplooToHa gyl MarepuambHOM  TOYKM B

2.2.3  unepmmansHoOil cucteme orcuéra (MCO). Tperuii 3akon HeroroHa
JUTSL MaTepPHAJIbHBIX TOYEK

204 3akoH BcemupHoro taroreHua. Cuna  Tsokectd.  llepBas
KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5  Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXKEHHUS M CUJa

2.2.6  tpenus mokos. Koagdumment tpenus. Cuia COnpoTUBICHUS TPU

2.2 JIBIDKCHUH TeJa B )KUIKOCTH HITU Ta3e

297 [ToctynarensHoe U BpamaTenbHOE ABMKEHHE a0COIIOTHO TBEPAOTO
Tena

298 MoMeHT  cHITBI OTHOCHTENBHO OCH  BPAIICHHS. [Ineuo cusbl.
YcnoBus paBHoBecus TBEpaoro tena B MCO

299 TexHuueckue yCTpoOiicTBa: MOALITUITHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB
[TpakTueckue padotsl. M3yuenue nBuxeHUs: Opycka 10 HAKJIHHOM
IUIOCKOCTH TOJ JAeWcTBUEM HecKolbkux cui. VccnenoBanue

99qQ | 3ABHCHMOCTH CHJI YNPYrOCTH, BOSHHMKAIONIMX B nepopmupyemon
NpYXKUHE U PE3UHOBOM oOpaslie, OT BEIMYMHBI UX JAe(opmariui.
UccnenoBanue yciioBUil paBHOBECHS TBEPAOrO Tejla, HWMEIOLIETO
0Cb BpallleHUs

3AKOHBI COXPAHEHUN S B MEXAHUKE

231 HNmnynbe MaTepuanbHOW TOYKH, CHCTEMBl MaTE€pPHaIbHBIX TOYEK.
HMmynibC CHITBI M U3MEHEHHE UMITYJIbCa Tela

2.3.2  3akoH coxpanenus umnyiabsca B MCO. PeakTuBHOE JBMKEHUE

2.3.3  Pabora cuisl

2.3.4  MOIIHOCTb CHIIbI

235 KI/IHeTI/I‘leCKaiI SHeprus MarepuasbHo Touku. Teopema o
KUHETHYECKOW DHEPTUN

23 IlorenumanbHas odHeprus. [loTeHnManbHas DSHEpPrus  yIpyro

2.3.6  nedopmupoBaHHOM mTpyxkuHBL. [loTeHIManbHass 5>Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToreHnuanbHble W HENOTEHIMalbHbIE CHIBL. CBS3b pabOTHI

2.3.7  HENMOTEHIMAIBHBIX CHJI C H3MEHCHHEM MEXaHHYeCKOH HHEepruu
CHCTEMBI Tell. 3aKOH COXPAaHEHUs] MEXaHUYEeCKON SHEPTruu

2.3.8  Ympyrue v Heynpyrue CTOJIKHOBEHUS

239 TeXHquCKI:Ie YCTpOMCTBA: JBUXKEHHME paKeT, BOJOMET, KoIep,
MPYKUHHBINA THUCTOJIET

2.3.10 IIpaktmueckue pabOThL. M3ydeHue CBSI3M CKOPOCTEHW Tel TpHU




3.1

3.2
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HeynpyroMm yaape. HMccnenoBanue cBsiz3u  paOOTBl  CHIIBI €
M3MEHEHUEM MEXaHUYECKOM PHEPTUu Teja

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM

OCHOBHBIC  ITOJIOJKCHHS MOJ'ICKy.]'IHpHO-KHHCTH‘IGCKOﬁ TCOpHH.

3.1.1  BbpoynoBckoe nBuxenue. Juddysus. Xapakrep HBHKEHHUA H
B3aMMOJICHCTBHSI YAaCTHI] BEIIECTBA
312 MO,E[CJ'II/I CTPOCHHSI Ta30B, KUIKOCTEH U TB'e;pI[BIX Ten U 00BsICHEHHE
CBOICTB BEIIECTBA HA OCHOBE ATUX MOJEINeH
3.1.3  Macca monekyn. KomuuectBo BemmectBa. [locrosinaas ABoraapo
314 TemoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana
temneparyp Llenbcus
315 Monenb HJICAILHOTO. Tasa. OcHOBHOE YypaBHEHHE MOJICKYISIPHO-
KHHETUICCKOU TEOPUH HICATHHOTO Ta3a
AOcomoTHasT TeMIeparypa Kak Mepa CpeaHed KHHETUYECKOM
3.1.6  oHeprum TEIIOBOro IBWKCHHS dYacThil Tasza. lllkama Temmeparyp
KenbBuHna
3.1.7  VYpasuenue Knaneiipona — Menneneesa. 3akon JlanproHa
318 ["a3oBble 3akoHBI. M30mporiecchl B UAEAILHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BEIIECTBA: H30TEPMa, H30X0pa, n300apa
3.1.9  TexHudyeckue ycTpOWCTBA: TEPMOMETP, OApOMETP
[TpakTnueckue paboTel. VM3mMepeHue macchl BO3ayxXa B KIJIACCHOMU
3.1.10 komuare. HccrnenoBanuwe 3aBUCHUMOCTH MEXIy IapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3a
OCHOBbI TEPMOJAMHAMUKHU
321 TepMmoanHamMuyeckas cucTeMa. BuyTpeHHss SHEPTHs
TEPMOJUHAMHYECKON CHCTEMBI H CITIOCOOBI €€ H3MEHEHUS
329 KonuyectBo  Temmotel u  pabota. BHyTpeHHsisi  sHeprus
OJIHOATOMHOTO HJIeaIbHOIO Ta3a
Buner Tenonepenayn: TEMIONPOBOAHOCTh, KOHBEKIIHS, H3ITYUCHHUE.
3.2.3  TemnoémkocTe Tena. YenbHas TEIUIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TeIUIonepeaayde
[lepBbiii 3aKOH TepMOAMHAMHKH. [IprMeHeHHe MepBOro 3aKoHa
3.24  tepMomuHAMUKHA K wm3omporeccam. ['padudeckas WHTEpIpETaIs
paboThl raza
TermnoBeie MamuHbl. [IpuUHIMIBI [EHCTBUS TEIJIOBBIX MAIIHH.
325 [IpeoOpa3zoBanusa sHEPruM B TEIJIOBBIX MamnHax. Koadduuuenrt
nosiesHoro aeiictBus (manee — KIIJ[) TerutoBori mammubl. I{uki
Kapno u ero KIIJI
Bropoit 3akoH TepmoauHamuKku. HeoOpaTHMOCTh MpOIECCOB B
3.2.6 npupoje. TerioBble JBUTATENH. OJKOJOTUYECKHE TPOOIEMBI
TEIUIOPHEPTETHKU
307 TexHUYECKHUE YCTPOMCTBA: JBUTATENh BHYTPEHHETO CTOPaHMS,
OBITOBOM XOJIOIWIIBHUK, KOHTUITHOHEP
3.2.8  Ilpaktudeckue paboThl. M3MepeHne yaenpHOl TEIOEMKOCTH

AT'PETATHBIE COCTOSAHNU A BEILECBA. ®A30BBIE ITEPEXO/IbI
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[TapooOpa3zoBanue U KoOHACHcalus. licmapeHne W KHIICHHE.

3.3.1  VYpaenpHas TerioTa mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATYphI
KUIICHUs OT JaBJICHUs
332 AOGcCon0THas U OTHOCUTENbHAs BIaKHOCTh BO3ayxa. HachlmeHHbIi
nap
Teépnoe Teno. Kpucramnnueckue u amop@Hble Tesa. AHU30TPOIIUS
3.3.3  cBoiictB kpuctamuioB. JKugkue Kpuctawwisl.  CoBpeMeHHbIE
MaTepHabl
334 [InaBneHue M KpucTajuM3auus. YjaenabHas TEIUIOTA IUIABJICHUS.
Cyb6numanus
3.3.5  VYpaBHeHue TemaoBoro OaiaHca
TexHuueckue ycTpoicTBa: TUIPOMETP U IICUXPOMETP, KAJIOPUMETP,
3.3.6  TEXHOJOIMM IOJYYEHHS COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, U HAHOTEXHOJOTUHU
3.3.7  llpaktudeckue paboTsl. MI3MepeHne BIaXHOCTH BO3IyXa
DJIEKTPOAMMHAMUKA
SJIEKTPOCTATUKA
411 OunexTpu3ays Ten. DNeKTpUdecKuid 3aps. JlBa BUIa 3JIEKTPUUYECKUX
3aps0B
4.1.2  TIpOBOAHMKH, AUIICKTPUKHU U MOTYIPOBOJIHUKU
4.1.3  3akoH COXpaHEHUS JICKTPUICCKOTO 3apsiaa
4.1.4  BzaumopeiicTBue 3apsnoB. 3akoH Kynona
Onexkrpuueckoe mnosie. Hanpspk€HHOCTh  AJIEKTPUYECKOrO  IMOJIS.
415  Ilpunuun cynepro3uuuu. JIMHUM HaNpsHKEHHOCTH AJIEKTPUYECKOTO
0JIst
41 416 Pabota cun snekrpoctarnyeckoro mnois. Ilorenuman. PasHocTh
MOTEHIINAJIOB
417 [TpOBOAHMKYU U JAUDJIEKTPUKH B TIOCTOSTHHOM 3JIEKTPUYECKOM IIOJIE.
JusnexkTpudeckasi IpOHUIIAEMOCTb
418 Onextpoémkocts. KoHaeHcatop.  OJIEKTpPOEMKOCTH  IJIOCKOTO
KOHJIEHCAaTOpa. DHEeprus 3apsHKEHHOT0 KOHIEHcaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI, AIEKTPOMETP,
4.1.9  onekTpocTaTHYecKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN TPUHTEP
4.1.10 IIpakTrHueckue paboTHI. N3mepenue 3JIEKTPOEMKOCTHU
KOHJIEHCaTopa
IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX
CPEAAX
421 VYcaoBus CyIIECTBOBAHHSA TOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa.
Hcrounnkny Toka. Cuita Toka. IlocTossHHBIN TOK
49 4.2.2  Hampsokenue. 3akoH Oma aiist y9acTka Ienu
' 423 DJIEKTPUYECKOE  CONPOTUBIICHHE.  YEIbHOE  CONPOTHUBIICHUE
BELIECTBA
424 ITocnenoBarenbHOe, MapajyieNbHOE, CMEUIAHHOE COEAMHEHHE
IIPOBOJAHHUKOB
4.2.,5  Pabota snekTpuueckoro Toka. 3akoH /[xoyns — Jlenma
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4.2.6  MoONIHOCTH IEKTPUUECKOTO TOKA
Onektponasuxymas cuia (manee — DOJIC) u  BHyTpeHHee
4.2.7  conmpoTHBIEHHE HCTOYHMKAa TOKa. 3akoH Oma Ui TOJHOM
(3aMKHYTOM) 351eKTpuueckoi rernu. KopoTkoe 3aMbIkaHne
428 ONEeKTpOHHAas MPOBOAMMOCTh TBEPIABIX METAIJIOB. 3aBUCUMOCTH
COIPOTUBIICHUSI METAIIJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTD
4,29  Dnexktpudeckuii TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB
[TonynpoBonuuku. CoOcTBeHHass M TpPUMECHash MPOBOJUMOCTD
4.2.10 nomynpoBoaHukoB. CBolicTBa p-n nepexoaa. [1omynpoBoTHUKOBEIE
PUOOPHI
4211 DONEKTpUYECKUd TOK B JJIEKTPOJNHUTAX. JICKTPOIUTHYECKAS
JUCCOIMAIUA. DIIEKTPOIHU3
ONIeKTpUYECKHT  TOK B rasax. CamocrosiTeIbHBIN U
4.2.12  HecaMOCTOSITENBbHBIN pa3psia. Pa3nuuHble TUIBI CAMOCTOSITEILHOTO
paspsiaa. Mouaus. [1nazma
TexHuueckne yCTpPOMCTBA: amIepMeTp, BOJBTMETP, PEOCTaT,
UCTOYHUKHU TOKa, JJNEKTpOHarpeBaTelbHbIC npudopHI,
4.2.13  SIEKTPOOCBETHTENbHBIE MPHOOPBI, TEPMOMETDP CONPOTHBICHUS,
BaKyyMHBIH IO/, TEPMHUCTOPHI u (bOoTOPE3UCTOPHI,
IIOJIYTIPOBOIHUKOBBIN JTMOJ1, TaJlbBaHUKA
[TpakTnueckue paboTel. M3ydeHHe CMENIAaHHOTO COEIWHEHUs
4014  DE3HCTOPOB.
N3mepenne OJIC ucTOYHMKAa TOKAa M €r0  BHYTPEHHEIO
cornpoTtuBieHusi. Habmoenne snexTpoimsa
11 KJIIACC
Kon
Kon NnpoBepsieMo IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
pasfena  ro dJIeMeHTa
4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIONA
4.3.1 IlocrosiHHbIE MarHuTHl. B3anmoelicTBUE MOCTOSTHHBIX MarHUTOB
MarnutHoe mose. Bekrtop MarHuTHOM umMHAyKuuW. [IpmHDMN
4.3.2 cynepno3unuu. JluHuM MarHuTHOM wuHAykuumu. KaptuHa auHuUi
MarHMTHON MHJIYKIIUH MO TOCTOSIHHBIX MarHUTOB
MarnutHOoe mOJ€ NPOBOAHMKA € TOKOM. KapTuHa nuHUN 10JIA
433 /VIMHHOrO MPAMOro MPOBOAHHMKA M 3aMKHYTOTO  KOJIbLEBOTO
4.3 MIPOBOJIHMKA, KAaTymku ¢ TokoM. OmnbiT Opcrena. B3ammoneiictue
IIPOBOJAHMKOB C TOKOM
4.3.4 Cuna Amnepa, e€ MOJyJb U HalpaBJIeHUE
435 Cuna JlopeHua, e€ MoAynap U HampaBieHHE. [[BHkeHHE 3apsyKEHHOU
YaCTUILIBI B OJJTHOPOJIHOM MarHUTHOM noJie. Pabota cuibl Jlopenna
4.3.6 @ SIBmeHHE AIEKTPOMArHUTHON HHIYKIINN
4.3.7 TloTok BeKTOpa MarHUTHOW MHAYKIIUU
4.3.8 | OJC unnykuuu. 3aK0oH JIeKTpOMarHuTHOU MHyKIu Papanies
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43.9 BuxpeBoe nsnektpuueckoe mnose. IJC WMHAYKIMU B TPOBOJHUKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM T10JI€
4.3.10 TIlpaBuno Jlenma
4.3.11 WunykTtuBHOCTH. SABieHue camonHaykuuu. DJIC caMOMHAYKITMH
4.3.12 DHeprus MarHWTHOTO TOJI KaTYIIKH C TOKOM
4.3.13 DnexkTpoMarHuTHOE MoJje
TexHuyeckue yCTpOMCTBA: IOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
4.3.14  >nekTpoaBHrarTeslb, YCKOPUTEIHN 3JIEMEHTAPHBIX YAaCTHUL, WHIYKIIMOHHAS
neyb
[IpakTnueckue paboThl. M3ydyeHne MarHMUTHOTO OIS KaTyIIKH C
4.3.15 Ttokom. MccrnenoBanue NEHCTBUSI MOCTOSHHOTO MarHMWTa Ha PaMKy C
TokoM. MccnenoBanue siBI€HUS AIEKTPOMArHUTHOM WHIAYKIIMU
KOJIEBAHUSA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarenbHas cucTema. CBoOonHBIC KoJe0aHusl.
5.1.1 Tapmonuyeckue konebOanusa. llepmon, uactora, ammiauTyga u Qasa
KoJIe0aHu
5.1.2 | IlpyXuHHBII MaSTHUK. MaTeMaTHYECKUN MasSTHUK
513 YpaBHeHHE TapMOHHMYECKHX  KoyieOaHwii. KwuHemaTudeckoe W
JTUHAMHYECKOE OMKCaHUE KOJIeOATeTbHOTO IBUKCHHUS
[IpeBpalieHre »HEpruM MpH TapMOHHUYECKUX KojeOaHusax. CBs3b
5.1.4 ammuTyael  KOJICOAHWA WCXOJHOH BEIMYMHBI C  aAMIUTUTYJAaMHU
Kose0aHui e€ CKOPOCTU M YCKOPEHHUS
Konebarenbublii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS
515 B WICATBHOM Koje0aTeJIbHOM  KOHType. AHAJIOrusi  MEXIy
MEXaHWYECKUMH U JJIEKTPOMArHUTHBIMU KojeOanusimu. Ddopmyna
Tomcona
51 5.1.6  3akoH COXpaHEHUs PHEPTHH B UJICATHHOM KOJIe0aTeTbHOM KOHTYpe
517 Breinyxaennble MexaHudeckue koneOanus. Pe3onanc. Pe3onancHas
KpuBasi. BeIHYKI€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.
5.1.8 | Ilepemennslit Tok. CHHYCOMIAIBHBIN TEPEMEHHBIHN TOK.
519 MOMHOCTh TMEPEMEHHOr0 TOKa. AMIUIUTYAHOE W JEHCTBYIOIIEe
3HAaYEHHUE CUJIBI TOKA M HAMPSKEHUS
Tpanchopmarop. IlpousBomcTtBo, mepemaya W moTpebiIeHHE
5110 ANEKTPUYECKON SHEPTHUHU. DKOJIOTHYECKUE PHUCKUA TPH MPOU3BOJICTBE
ANEeKTpUUecKoil s3Hepruu. KynbTypa ucnosib30BaHus 3J€KTPOIHEPTUU B
MMOBCEIHEBHOW KU3HU
5111 TexHuueckue ycTpoicTBa: cedicMorpad, 3JIEKTPUUYECKUN 3BOHOK,
JUHUU JJIEKTpoIiepeaayd
[TpakTrueckue padotel. MccmenoBanne 3aBUCHUMOCTH TIEPUOIA MaJTbIX
5112 KoneOaHWW Tpy3a Ha HHUTH OT JUIMHBI HUTH W MAacChl Tpy3a.
UccnenoBanme mnepeMEeHHOT0 TOKa B IEMH W3 TOCIEIOBATEIBHO
COETMHEHHBIX KOHJEHCATOPa, KATYIIKU U PE3UCTOPA
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHbI
5.2 521 Mexanudyeckue BOJIHBIL, YCJIOBHS  pacrpocTtpaHenus. Ilepuon.
o CKOpOCTh pacmpoCTpaHeHHWs] W JUIMHA BOJHBL [lomepeunbie wu
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IMPOAOJIbHBIC BOJIHBI

5.2.2 Hurepdepenuus u qudpakius MEXaHUIECKUX BOJH
5.2.3 | 3Byk. Ckopoctb 3ByKa. ' poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa
DJEeKTPOMAarHUTHBIC BOJHBL. Y CJIOBUS M3TYYEHUS IJIEKTPOMArHUTHBIX
5.2.4 BoaH. B3aumHas opueHTanus BeKTOpoB E, B u v B a51eKTpOMarHuTHOM
BOJIHE B BaKyyMe
CBoiicTBa D3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, IPEOMIICHHE,
5.2.5  monspuzanus, nudpakims, uHTEephEepEHITNS. CxopocTh
AIIEKTPOMArHUTHBIX BOJIH
526 [Ikana 37€KTPOMAarHUTHBIX BOJH. [IprMeHEHHe 3IEeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
527 [lpuHuMnel  pagudocBsi3u W TeleBUAeHHs.  Paauonokanus.
DJIEKTPOMAarHUTHOE 3arPs3HEHUE OKPYKAIOLIEH Cpelibl
TexHuueckue yCTpoiicTBa: MY3bIKaIbHbIC WHCTPYMEHTHI,
5.2.8 | ynbpTpa3BykoBas IUArHOCTHMKAa B TEXHHMKE M MEIUIMHE, pajaap,
paguonpUEMHUK, TEICBU30p, aHTeHHA, TenedoH, CBY-nieup
OIITUKA
531 [IpsimonuHeHOE pacIpOoCTpaHEHHE CBETa B OJHOPOJHOM cpene. Jlyu
cBeTa
532 Otpaxkenue cBera. 3akoHbl oTpaxeHuss cBera. lloctpoenue
1300payKeHHH B TIIOCKOM 3epKaie
533 [lpenomnenne cBerta. 3akOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIM
1OKa3aTesb MPEeTOMIICHHUS
534 [lonHoe  BHyTpeHHee oTpaxkenue. [IpenenbHbId  yroa  MOJIHOTO
BHYTPEHHET0 OTPaKeHUS
5.3.5 | Mucnepcus cera. CiiokHbIN cocTaB Oenoro ceera. L{Ber
Coluparomue W pacceuBaroliue JUH3bL. ToHkas nuH3a. DOKyCHOE
53 PACCTOAHME W ONTHYECKas —CHa TOHKOM JH3BL. [locTpoeHue
M300paXeHU B COOMpAOMIMX M paccenBaroniux JmH3ax. dopmyna
TOHKOM JIMH3BL. Y BEIMUEHUE, JaBAEMOE JINH301
5.3.7 | Ilpenensl NpUMEHUMOCTH T€OMETPHUECKON ONTUKU
Wntepdepentst  cBera.  KorepeHTHble  HMCTOYHHMKH. Y CIIOBHS
5.3.8  HabnroseHuss MakCHMyMOB M MHHHMYMOB B HHTep()EepeHIIMOHHON
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus ceeta. udpakunonHas pemérka. YcinoBue HaOM0AEHUS
5.3.9 | rnaBHBIX MAaKCUMYMOB TpH TMaJEHUN MOHOXPOMATHUYECKOTO CBETAa Ha
JU(PPAaKLUOHHYIO PEIIETKY
5.3.10 [lonsipuzanus cBera
TexHuuyeckue ycTponcTBa: OUYKH, JIyna, (oroanmapar, MPOEKIIMOHHBIH
5.3.11 ammapat, MUKPOCKOII, TeJIECKOIl, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS
pemeTKa, MOISTPOUT
[Mpaktnyeckne paboTel. M3MepeHHe TOKaszaTens MpPeTOMIICHUS.
5.3.12 HccnenoBanue CBOMCTB M300pakeHud B JnuH3ax. Habmonenue

JUCIICPCHHU CBECTA

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunbl PUMEHMMOCTH  KjacCuyecKol wmexaHuku. [loctynaTel
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TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPDOCTH CBETA B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEITHA

OTHOCHUTEIBLHOCTh OOIHOBPCMCHHOCTHU. 3aMel[JIeHI/Ie BpEMCHHU U

6.2 COKpAIllEHUE JUIUHBI
6.3 | DHeprus u UMITYJIbC CBOOOIHON YaCTHUIIBI
6.4 CBsi3b MacChl ¢ PHEPTUEH U UMITYJIbCOM CBOOOIHON YaCTULIBL. DHEPTHUs
IIOKOs1 CBOOOJHOM YaCTHILIBI
KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOU OIITUKU
711 ®dotonbl. ®opmyna Ilnanka cBs3u 3HEprun (HOTOHA C €ro YacCTOTOM.
OHeprusi 1 UMITYIIbC GOTOHA
71.2 OtkpeiTe U uccnenoBanue (ororddexra. Onbiter A.I'. Cronerosa.
3akonbl Gpororddexra
7.1 713 VYpaBuenue OinmreitHa ans  Qortodddekra. «KpacHas rpaHHIa»
o dororddekra
7.1.4 JaBnenwme cBera. Onbitel [1.H. JIeOenena
7.1.5 XwuMunueckoe IEUCTBUE CBETA
716 Texnuueckue ycrtpoicTBa: (OTOINEMEHT, (HOTONATUMK, COJIHEUHAs
Oarapesi, CBETOANO]
CTPOEHHME ATOMA
701 Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccienoBanuo
cTpoeHus aroma. IlnanerapHast Mozenb aToma
[Tocrynatsr bopa. M3nydenue u nmornomenue GOTOHOB MPH MEPEXoe
7.2.2 | aToma ¢ OJIHOTO YpOBHS 3Hepruu Ha Apyroil. Buasl ciekrpoB. CriekTp
YPOBHEW SHEPTUU aTOMA BOAOPOAA
7.2 723 BosHoBbIe cBoiicTBa uwactull. Bomnbel e bpoitnsa. KopnyckynspHo-
""" BoyHOBOM nyanmu3M. [udpakius 3JeKTPOHOB Ha KpUCTAJLIAX
724 CrioHTaHHOE W BBIHYXXICHHOE M3JIydyeHHe. YCTPOWCTBO M MPHUHLUI
paboThI a3epa
705 TexHuueckue ycszoﬁCTBa: CHEKTPaJIbHBIM aHanu3 (CIEKTPOCKOII),
Ja3ep, KBAHTOBBIA KOMIIBIOTEP
7.2.6 | Ilpaktuueckue paboTsl. HabmoieHne aMHeHYaToro cuekTpa
ATOMHOE 4/1PO
7.3.1 MeTo/1b1 HaOIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUIL
OtkpoiTe pamuoakTuBHOCTU. OmbIThl Pesepdopna mo ompeneneHuto
7.3.2 | cocraBa paAMoaKTUBHOrO u3nydyeHus. CBoiicTBa anbga-, 6eTa-, ramMmma-
u3JTydeHus. BiusiHue painoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI
OtkpbiTHE mNpoTOHAa W HeWTpoHa. HykionHas wmoxens  sapa
7.3 7.3.3 Teiizenbepra — UBanenko. 3apsn sapa. MaccoBoe 4YHCIO sapa.
N3otonbl
734 Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnan. I'amma-
u3JIy4yeHue. 3aKOoH paJoaKTUBHOIO pacnaia
7.3.5 | DHeprus cBsS3u HYKJIOHOB B siipe. SnepHbie cuitbl. JledekT Macchl siapa
7.3.6 @ Snepuble peakuuu. [leneHre U CHHTES sAEp
7.3.7 Snepuwrii  peaktop. TepmosimepHblii  cuHTe3. IlpoGimembl  m
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MEPCIEKTUBBI SAEPHON IHEPTETUKH. IKOJIOTUUECKUE aCIIEKThI SAECPHOI
SHEPTreTUKU

OnemeHTapHble yacTUIbl. OTKpeITHE NO3UTpoHA. DyHAaMEHTaIbHBIE

7.3.8 N
B3aUMOJICUCTBUS
739 TexHu4yeckue yCTpOMCTBA: NO3UMETp, KaMmepa BuibCcoHa, saepHBIN
peakTop, arToMHas bomba
7310 [IpakTnueckue padotsl. VccnenoBanue TpekoB 4acTull (IO FOTOBBIM
dororpadusm)
OJIEMEHTBI ACTPOOU3NKU
81 Bun 3B&3mgHoro Heba. CosBe3ausi, sSpKue 3BE3MBI, IUIAHETHI, HX
BUJIUMOE JBUKEHUE
Conneunas cucrema. [lnanersl 3eMHOU rpynibl. [lnaHneTsl-ruranTsl u
8.2 uX CIOyTHUKH, KapiukoBble IutaHeTsl. Manble Tena ConHEYHOH
CHUCTEMBI
8.3  Comnue, porochepa u armocdepa. ConHeyHasi ak THBHOCTD
8.4  Hcrounuk suepruu ComHIIA U 3BE3 ]
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, Pajinyc,
g5  TEMIeparypa, MX B3aUMOCBA3D. JunarpamMMa «CHEKTpalbHbIM Kiacc —
' CBETUMOCTb». 3BE3/bl [JIABHOM IOCIIEAO0BATENbHOCTH. 3aBUCUMOCTb
«Macca — CBETUMOCTh» IS 3BE3]1 IT1aBHOM MOCIIEA0BATEIbHOCTH
86 Buyrpennee crpoenue 3BE3a. COBpEMEHHbIE NPEACTABICHUS O
' IPOUCXOXKIEHUU U 30Ol CoJlHIa U 3BE3/1. DTanbl )KU3HU 3BE3]
Mneunsii  [lyte — wama Tamaktuka. ChnmpanbHas CTPYKTypa
87 lNanakTuky, pacnpeneneHue 3BE31, raza U nObuUid. [lonoxkeHue u
memkenne Conama B [amaktuke. Ilmockas wu  chepudeckas
nojacuctemsl ['aakTuku
8.8 Tunsl ranaktuk. PaguoranakTuku u kBasapbl. UEpHbIE ObIpHI B sAApax
raJlakTUK
Bcenennas. Pacmmpenne Bceenennoil. 3akoH  XaO06ma.
89 Paz0Oeranne ramaktuk. Bo3pact u panumyc Bceenennoil, Tteopus
bonbmoro B3peiBa. Mognens «ropsuert Bcenennoi». Penukrosoe
U3JIy4eHHUE
810 Macmrabnas crpykrypa Bcenennoii. Meraranaktuka. Hepeménnsie

Hp06HeMBI ACTPOHOMHHU
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Y4yeOHuKH:

I'.A.Msxumes, b.b.byxosues, H.H.Corckuii. «®usukay,kiiaccuueckuii Kypce; 0a30Bblii U
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. «®u3ukay,kiiaccu4eckuii Kypc; 0a30BbIi 1
yriyonennsiii ypoBHu. 11 kimace. [log penakuueit npod. H.A. ITapdenTbeBoii. 7-¢ u3ganue,
nepepadboranHoe. Mockga «IIpocBemenue» 2019 r.

METOJAUYECKHUE MATEPHUAJIBI AJI5S1 YYUTEJISL
CoBpeMEHHbIN YUYUTEILCKUNA OPTaT

bubnuoreka marepuanos s yuureneid or OO0 «udoypox»
O6pa3oBarenbHas coluaibHas 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 1udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
http://wwweffects.ru 'azera «®usuka» M3narenbckoro qoma «IlepBoe ceHTIOps»
http://www.phys.spbu.ru/library Mup ¢usuku: reMoHcTpanuy GU3HIECKUX SKCIIEPUMEHTOB
http://nuclphys.sinp.msu.ru Onumnuaze! o Gusuke Beepoccuiickas onuMiinaa mKOJIbHUKOB 110
¢busuke
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