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AHHOTanUA K padoueil mporpamme.

PaGouas mporpamma yaeGHOTrOo npeamera «Du3ukay, sBISSICh cocTaBHOM dacThio OOI
COO MAQOY «JIuneit Ne 176», cocraBieHa B COOTBETCTBUHU € IMMyHKTOM 18.2.2 ®I'OC OO0,
[TonoxxenueMm o padoueit mporpamme MAOY «Jlureit Ne 176». OOIT COO MAOY «Jlureit
No 176» paspaborana B coorBercTBUM ¢ DPI'OC COO um c¢ ywerom DPOII COO
(www.fgosreestr.ru) (ma ocHoBanuu nyHKTOB 7 U 10 crarbu 12 denepaibHOro 3akoHa OT
29.12.2012 273-®d3 «O6 obpazoBanuu B Poccuiickoii denepammny).

PabGouass mporpamma SBISETCS HOPMATHBHBIM JIOKYMEHTOM, OIPEACTSIONINM
coJiep>KaHue U3y4YeHHs] yueOHOro mpeaMeTa, INTaHUPYEMbIX (JIMYHOCTHBIX, METApPeMETHBIX
U TpeIMETHBIX) pe3ylbTaTOB, OCHOBHBIE BHJIbI Y4eOHOH [eATeNbHOCTH, KOTOpPbIE
OTpe/ieNieHbI HA YPOBEHb OOYUYCHHSI, U KOJIMYECTBO YaCOB.

PaGouas mporpamma mo ¢usuke 0a30BOr0 ypOBHS HM3yuU€HHUsl MpEAMETa COCTaBJIeHa
rpymnmnoi yunreneit pusuku: Axpemenko T.I'., U6parumosoit M.P, Cutckoit H.K. Ha 2 rona
ypoBHsS cpenHero o6mero odpaszoBanust (¢ 10 mo 11 kiacc), oOCykaeHa W TpUHATA Ha
3aceqanuu Metonudeckoir kadenper MAOY «Jlumeit Ne 176y, coriiacoBaHa ¢ 3aMECTHTEIIEM
JTUPEKTOopa 1o yueOHo-BocnuTaTesbHOi pabore MAOY «Jluneit Ne 176».

Pabouas mporpamma opMupyercsi ¢ yaeToM padodeid mporpaMMbl BOCIIUTAHUS, COJEPIKUT 4
MyHKTA!

ITosscHUTEIbHAS 3aITNCKA;

[Tnanupyemble pe3yabTaThl OCBOSHHS y4eOHOTO mnpeaMera «Dusukay;
Coneprkanne yueobHoro npeamera «dusukay;

TemaTudeckoe IMJIAHUPOBAHUE C yKAa3aHMEM KOJIMYECTBA aKaJEMHUYECKUX YacOB,
OTBOJIUMBIX Ha OCBOCHHE KAXKIOU TEMBI.

AN

1. INosicHHUTEJBLHAHA 3AIHCKA

[TporpamMma mo ¢u3mke 6a30BOro ypoBHsS Ha yPOBHE CPEIHETO OOIIEro oOpazoBaHUs
pa3zpaboTaHa Ha OCHOBE MOJIOXKEHMH W TpeOOBaHHWM K pe3ynbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBatensHO mporpammbl, mpeactaBieHHbx B PI'OC COO, a Ttakke ¢ yu€Trom
denepanpHOl pabodeil mporpaMMbl BOCIHMTAHWS U KOHIICTIIMM TPENOJaBaHUs y4eOHOTO
npeamera «®dusukay B 00pazoBaTeNnbHBIX oOpraHu3amnusax Poccuiickoit ®eneparum,
pean3yIoLX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copep:xanue mporpammbl Mo (QU3MKe HAMpaBICHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbl Mupa oOyuatomuxcst 10—11 kmaccoB mpu oOyueHun ux ¢GuU3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOro nojxona. IIporpamMma no ¢usnke
cootBeTcTBYeT TpeboBaHusM GPI'OC COO k nmiuaHUpPyeMbIM JTMYHOCTHBIM, MPEAMETHBIM U
MeTamnpeIMETHBIM pe3ylbTaTaM OO0YUYEeHHs, a TAK)KE YUUTHIBAET HEOOXOIMMOCTh peatn3aluu
MEXIPEIMETHBIX CBSI3€H (PU3UKU C €CTeCTBEHHO-HAyUYHBIMH YU4eOHBIMU TpeaMeTamu. B Hel
ONpEAENSAIOTCA OCHOBHBIE L€IM U3y4eHHs (U3MKM Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHMs, IUIAaHUPYEMBbIE pe3ylbTaThl OCBOCHUS Kypca (U3UKHA: JTMYHOCTHBIE,
MeTanpeaIMeTHbIE, TPEAMETHbIE (Ha 6a30BOM yPOBHE).

[IporpamMma o pu3uKe BKIIOYAET:

e [IaHUpPyEeMbIEe Pe3yNbTaThl OCBOCHHs Kypca (pU3MKM Ha 0a30BOM YpPOBHE, B TOM

YHUCJIe MPEMETHBIE Pe3yJIbTaThI TI0 TO/1aM 00yUYEHNS,
e cojaepkaHue yaeOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.
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Odu3uka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOABI, BBICTyNas B KauecTBE
y4eOHOro IMpeaMeTa B IIKOJEe, BHOCHUT CYIIECTBEHHBIM BKIJIAJ B CHUCTEMY 3HaHUUH 00
okpyxaromeM mupe. LkonpHBI Kype (HU3UKH — CHCTEMOOOPA3yIOIUN IJisi €CTECTBEHHO-
HAYYHBIX Y4eOHBIX MPEIMETOB, TOCKOIBbKY (PM3UUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
W SIBJICHUH, W3y4aeMbIX XUMHEH, Ouonorued, (u3mveckoil reorpadueldl U acTpOHOMHEH.
Hcnonb30BaHne M akTUBHOE MpUMEHEHUE (DU3MUECKUX 3HAHUU OIpenessieT XapakTep Hu
pa3BUTHE pPa3sHOOOPAa3HBIX TEXHOJNOTHH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYE€HHUs] HOBBIX MAaTepUAIOB C 3aJaHHBIMU CBOMCTBaMM U Jpyrux. M3yuenue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMHpPOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyuaromuxcsi, B (opmMupoBaHHe yMEHUN NPUMEHSATh HAy4YHBIH METOJ MO3HAHUS MpH
BBITTOJIHEHUH UMU YY€OHBIX UCCIIEOBAHUI.

B ocHoBy kypca (u3MKH A7 YpOBHS CpeqHero oOIero oOpa3oBaHMs MOJOXKEH P
nJel, KOTOPbIE MOKHO PacCMAaTpUBaTh KaK MPUHIIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEl KypcC SIBISICTCS JJOTUUYECKH 3aBEPIIEHHBIM,
OH COJEPKHUT MaTepHall U3 BCEX pa3iesioB (M3MKH, BKIIOYAET KAaK BOIPOCHI KIACCUUYECKO,
TaK U COBPEMEHHOU (PU3MKHU.

Hoes cenepanuszayuu. B cooTBeTCTBUM C HEl Marepuan Kypca (U3UKH OO0beTUHEH
BOKpYT (u3ndeckux Teopuil. Benymmm B Kypce sBiseTcss GopMUpOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Hoesa  eymanumapuzayuu. EE  peanusanus  IpenroyiaraeT  MCIOJIb30BaHHUE
TYMaHUTapHOTO MOTeHIHana (U3MYECKON HAyKH, OCMBICICHUE CBS3H DPa3BUTHS (DU3HKHU C
pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU U IKOJIOTUYECKUMU
npobiemMamu.

Hoes npuxnaonou uanpasiennocmu. Kypc ¢GU3HKH TpennoyiaracT 3HAKOMCTBO C
LIMPOKUM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPUIIOKEHUI HM3YUYEHHBIX TEOPUH U
3aKOHOB.

Hoesn skonoeuzayuu peammsyercs IMOCPEICTBOM BBEICHHS DJIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX IKOJOTUYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM
TeXHHUKH U  TEXHOJNOTHH, a Takke OOCyXJIeHUs mpobjeM  palloHaJIbHOTO
MPUPOJIOTIONIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMU Kypca (PU3HKU Ha YPOBHE CpeAHEro oOuiero oopa3oBaHus
SABIIAIOTCS (u3nyeckue Teopuu (hopmupoBaHHE NMPEACTABIECHUI O CTPYKTYpE MOCTPOCHHS
¢usnyeckoil TeopuH, posu (yHAAMEHTAJIbHBIX 3aKOHOB M IPHHIMIIOB B COBPEMEHHBIX
IIPECTaBICHUSX O IPUPOJIE, TPAaHNLIAX IPUMEHUMOCTH TEOPUH, ISl ONIMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUW U TIPOIIECCOB).

CucTeMHO-esATeIbHOCTHBIA TOAXO0 B Kypce (PU3HKU pean3yeTcs MPEexkIe BCEro 3a
CuéT OpraHu3alMy HKCIEPUMEHTAIBHON IesTeIbHOCTH oOydatomumxcs. [y 6a30Boro ypoBHs
Kypca U3MKH — OTO HCHOJb30BAHUE CHCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX
9KCIIEPUMEHTOB U J1a00paTOpHBIX paboT, KOTOpbIE B MporpaMMe Mo (pu3NKe 0ObEeIMHEHBI B
OoOIIMI CIMUCOK YYEHMUYECKUX MpaKkTUYecKuX palboT. BbiaeneHue B yKa3aHHOM IepedHe
n1a00paTOpHBIX padoT, MPOBOAUMBIX JUIsi KOHTPOJIS M OLIEHKH, OCYIIECTBIISETCS y4aCTHUKAMHU
00pa3oBaTEeNBHOIO MpOLEcca MCXOJd U3 OCOOCHHOCTEH IJIaHWPOBAaHUS W OCHAIICHUS
kaOunera ¢usuku. Ilpu 3ToM obecreunBaeTcsi OBJa/J€HHE OOYYAIOUIUMUCS YMEHUSIMU
MIPOBOJUTH KOCBEHHbIE M3MEPEHHs, MCCIEA0BaHUs 3aBUCUMOCTEN (M3MYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.



bospuioe BHUMaHME yAeseTCs PELICHUIO PAacYE€THBIX M KadeCTBEHHBIX 3aaad. Ilpum
9TOM AJIsl PACUETHBIX 33734 MPUOPUTETOM SIBIISIOTCS 3a7aydl C SIBHO 3aJaHHOM (Qu3HuecKon
MO/IEIIBIO, TIO3BOJIAIONINE IPUMEHSITh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazzgena Kypca, Tak ¥ MHTETPUPYS 3HAHHS M3 Pa3HBIX pa3zienoB. /s KauecTBEHHBIX 3a1ad
IIPUOPUTETOM SIBJIIIOTCS 3a/laHUsl Ha OOBSICHEHHE IPOTEKaHWsl (PU3MYECKUX SBIECHUN U
IIPOLIECCOB B OKPYKAIOLIEH JKN3HHU, TpeOyrolue BbIOopa Hpru3nuecKoi MOJENHU Ul CUTyalluU
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MmarepualbHO-TEXHUUYECKOMY
obecrieyeHnto yuyeOHOro mpouecca 0a30Bblii ypOBEHb Kypca (U3UKHM Ha YPOBHE CpEIHEro
o01iero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBHSIX MIPEIMETHOTO KabuHeTa GU3UKHU WU B
YCIOBHUAX MHTETPUPOBAHHOTO KaOMHETa IPEJAMETOB ECTECTBEHHO-HAYYHOTO MLHKiIa. B
KabuHere (U3MKM JODKHO ObITh HeoOxoamMoe sabopaTtopHoe oOopynoBaHHE IS
BBIIOJIHEHUS] YKa3aHHbIX B IporpamMme 10 (PU3MKE YYEHHYECKHX IMPaKTHUECKUX paboT U
J€MOHCTpaLlMOHHOE 000PYI0BaHHE.

JleMOoHCTpalMoOHHOE 00OpyAOBaHUE (OPMHUPYETCS B COOTBETCTBUU C IMPHHLIUIIOM
MUHHMAaJIBHON JJOCTATOYHOCTH W 00ECIeYnBaeT MOCTAHOBKY MEPEYHCICHHBIX B MPOTrpaMMe
10 (U3MKe KIHOYEBbIX JEMOHCTPALMHA JUIs UCCIIEJOBAHUS N3YYaeMbIX SIBJICHUH U IPOLIECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 000pyIOBaHHE I YICHUIECKUAX MPAKTHIECKUX paboT popMupyeTcs B
BUJIC TEMAaTHYECKHX KOMIUIEKTOB U O0ECrieuynBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTHuecKkue KOMIUIEKThI J1a0OpaTOpHOro 00OpyNOBaHMS JOJKHBI OBITH
IIOCTPOEHBI Ha KOMIUIEKCHOM HCIOJIb30BAHUHU aHAJIOTOBBIX U LU(POBBIX IPUOOPOB, a TAKXKe
KOMITBIOTEPHBIX N3MEPHUTEIIBHBIX CHCTEM B BUJIE HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUST PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

e (opMHUpOBaHHE HMHTEpECa W CTPEMIICHHS OOyYarolUXcCs K HAYYHOMY H3YYEHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUA O HAYYHOM METOJIe¢ TO3HAaHUS U (OPMHPOBAHUE
UCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOLIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjabTara HW3y4eHHs OCHOB
CTPOEHUS MaTepUU U PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e ¢opMHpOBaHHE YMEHUU OOBSICHATH SIBJIICHUS C HCIOJIB30BAaHUEM (U3HUUYECKUX
3HaHUI U HAy4HBIX J0Ka3aTeNIbCTB;

e (dopMHUpOBaHHME TIPENCTABICHUH O poinu (U3HKK A pasBUTHI JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTrxkeHne 3TuX 1eneld o0ecreuynBaeTCsl PeleHUEM CIEIYIOIUX 3a/a4 B Ipolecce

M3y4yeHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

e T[puUOOpPETeHHE CHUCTEMbl 3HAHUK 00 O0O0mMX (UINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXAHWKY,  MOJIEKYISIPHYIO busuKy,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPHU3UKY;

e (opMHUpOBaHHE yMEHUI TNPUMEHATH TEOPETUYECKUE 3HAHHS Ui OOBSICHEHUS
¢u3nvecKux SBJICHUN B NPHUPOJAE U JUIA NPHUHATHUS TNPAKTHUECKUX pEIIeHUH B
MIOBCETHEBHOM JKU3HU;

® OCBOCHME CIIOCOOOB pELICHHS PA3IUYHBIX 3a/ad C SBHO 3aJaHHON (uznueckont
MOJIENIbIO, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSTENbHOE CO3JaHue (pu3nyeckon
MOJIEINH, aJICKBaTHON YCIIOBHUSIM 3a/1a4H;



® TOHMMaHHE (PU3MUYECKUX OCHOB U MPHUHLMUIOB JCHCTBHUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENY;

® OBJQJCHHE METOJaMHU CaMOCTOSITEJIBbHOTO IUIAHUPOBAHUS W IPOBEACHUS
(GU3MYECKUX  OKCIIEPUMEHTOB, aHalM3a M HMHTEpHpeTauuu  HHGOPMALUH,
OIPEEIICHNUS IOCTOBEPHOCTH MTOJYYEHHOT'O Pe3yibTaTa;

® CO37aHUE YCIOBUM IS Pa3BUTUS YMEHHH MPOEKTHO-MCCIEIOBATEIbCKOM,
TBOPYECKOH JICSTEIBHOCTH.

Ha uzyuenue ¢usuku (0a30BbI YypOBEHB) Ha YPOBHE CpeIHEro o0Iero oopazoBaHus
orBoauTcst 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 yacos (2
yaca B HEJICIIO).

[IpennaraeMslii B mporpamMme no (u3MKe NepeueHb JTa0OPATOPHBIX U MPAKTUYECKUX
paboT sBISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENIaeT BHIOOp NpOBENEHUS J1aOOpaTOPHBIX
paboT 1 OMBITOB € YYETOM MHIUBHIYJIBHBIX OCOOCHHOCTEH 00yYarOMIMXCsl.

PaGouass mporpamma ydeGHOro mpenMera «@puU3HKa» COCTaBlIeHA C Yy4yeToM pabouei
porpamMMbl BociuTaHusi. BocnurareibHbI MOTEHUHAT Y4eOHOT0 3aHATHUS peain3yercs
yepes

— MaKCHMAaJIbHOE UCIO0JIb30BAaHUE BOCHUTATEIBHBIX BO3MOXKXHOCTEH COJIEpKaAHUS
yu4eOHBIX MpeAMETOB i (OPMHUPOBAHUS Yy OOYYAIOIMIUXCS POCCUHCKUX
TPAAUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX W COIIMOKYJIBTYPHBIX II€HHOCTEH,
POCCHIICKOTO  HMCTOPHUYECKOTO CO3HAaHUS HAa OCHOBE HCTOPUYECKOTO
MIPOCBEIICHHS; MOA00P COOTBETCTBYIOIIETO COJEPKAHHUS YPOKOB, 3aJaHUM,
BCIIOMOTaTeNbHBIX MaTepUaIoB, IPOOIEMHBIX CUTYAIUH A7l O0CYKACHMUIA;

— BKJIIOYCHHE YYUTEISIMA B paboO4ue MPOrpaMMBI MO0 yYEOHBIM IpPEAMETaM,
KypcaMm, MOJYJISIM LEJIEBBIX OPUEHTUPOB PE3yJIbTATOB BOCIIUTAHUS, UX YUET B
ONpeIeJICHUN BOCIIUTATENbHBIX 33/1a4 YPOKOB, 3aHATHIA;

— BKJIIOYCHHE YUYHUTEISIMH B pabodue MporpaMMbl YU4EOHBIX MPEIMETOB, KypCOB,
MOAYJIEN TEMAaTUKH B COOTBETCTBUU C KaJEHAAPHBIM IIJIAHOM BOCHUTATEIbHOM
paboThI;

— BBIOOp METOJIOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIUX BOCHHUTATEIHHOE
BO3JIEUCTBME HA JUYHOCTh B COOTBETCTBUU C BOCIHTATENIbHBIM HJECAIOM,
LHEJbI0 M 3aJayaMyd BOCIHTAHUS, UEJIEBbIMHU OPUEHTHPAMHU PE3YJIbTAaTOB
BOCITUTaHUS;

— peanu3aIuio MPUOPUTETa BOCIIUTAHUS B YICOHOU JIEATETbHOCTH;

— TPUBJICYCHHE BHUMAaHUS OOYYAIOMIMXCS K IIEHHOCTHOMY aCMEKTy M3y4aeMbIX
Ha ypOKax MPEJMETOB, SBJICHHN M COOBITHI, MHUIIMUPOBAHUE OOCYKICHUH,
BBICKA3bIBAaHUI CBOET0 MHEHHS, BHIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHHS
K U3y4aeMbIM COOBITHSM, SIBJIICHUSIM, JIUIIAM;

— MpUMEHEHUE WHTEPAKTHBHBIX (PopM yueOHOU paboThl — MHTEIUICKTYaIbHbIX,
CTUMYJIMPYIOUIUX  [MO3HABATEIIbHYIO  MOTHBALIUIO, HWIPOBBIX  METOAMK,
JMUCKYCCHUM,  JAIONMX  BO3MOXXHOCTH  TNPHOOPECTH  OMBIT  BEIACHUSA
KOHCTPYKTUBHOI'O JUAJIOra;

— TpynmoBoil paboThl, KOTOpasi YYUT CTPOUTH OTHOIICHHUS U JICUCTBOBATH B
KOMaH/1e, CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBIIILJICHNUS,

— moOyxaeHne oO0yJarommxcs CcoONMolaTh HOPMBI  TIOBEJEHUS, MpaBHIa
OoO0IeHUsT €O  CBEPCTHHKAMHW W  TENarOTMYECKUMH  paOOTHHKAMHU,
COOTBETCTBYIOLIUE yKJIay 0011e00pa3oBaTeIbHOM OpraHu3aIuiy,



YCTaHOBJICHHE U TIOIJEPKKY T00pOKenaTeTbHOM aTMOC]ephl;

— OpraHM3allMI0  HACTaBHUYECTBA MOTHBHPOBAHHBIX M  APYAUPOBAHHBIX
o0y4aromuxcsi HaJ] HEYCIICBAIOUIMMH OJHOKJIACCHUKAMH, B TOM YHCIE C
0coObIMH  00pa30BaTENbHBIMH TMOTPEOHOCTSAMH, JAIOUIETO OOYYaOIIMMCS
COILMAIEHO 3HAYMMBII OIBIT COTPYTHUYECTBA U B3AUMHOW TIOMOIIIH;

— WHWIMAPOBAHME W  TOJJICPKKY  HCCIICIOBATEIIbCKOW  JIEATEIBbHOCTH
oOydJarmuxcsi, IUIAHUPOBAHWE ¥  BBINOJHEHHE HWHAWBUAYAIBHBIX U
IPYIIIOBBIX MPOEKTOB BOCIIUTATEILHOW HAIPABICHHOCTH.

2. IlnaHupyemble pe3yabTaThbl OCBOEHHS Y4eOHOT0 mpeaMeTa «Pu3nka»
(FPA3OBbIM YPOBEHD)
OcBoenune yaeOHOTO Mpeamera «Du3uka» Ha YPOBHE CPEIHETO 00IIero oopazoBaHus

(Oa30BBIi  ypOBEHB) JIOJDKHO OOECNEeYUTh JOCTHIKEHHE CIEAYIOLUUX JMYHOCTHBIX,
MeTaInpeIMETHBIX U MPEJMETHBIX 00pa30BaTENIbHBIX Pe3yJIbTaTOB.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUs ydeOHOro mnpenMera «DHU3HMKa» HTOIKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJICTBOBATHCS C(hOPMUPOBAHHOM
BHYTPEHHEH IO3ULMUEN JIMYHOCTH, CUCTEMON LIEHHOCTHBIX OPHEHTALUN, IO3UTHUBHBIX
BHYTPEHHUX YOEXIEHHUH, COOTBETCTBYIOILMX TPAAULUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO
o011IecTBa, pacIMpeHUe )KU3HEHHOTO OIBITA U OTBITA JIEITEIFHOCTH B IIPOIIECCE pPealn3aluu
OCHOBHBIX HaIIPaBJICHUI BOCIIMTATEIIBHON JEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa’kAaHCKOTO BOCIIMTAHUS:

c(OPMHPOBAHHOCTh TPAXJIAHCKOW MO3UIMKM OOYy4Yaromerocss Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUIICKOro O0ILECTBa;

MIPUHATHE TPaJAULIMOHHBIX 0011eueI0BEYECKUX T'YMaHUCTUYECKUX 51
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcaxX Ipa)IaHCKOro 00IIecTBa,
y4acTBOBAaTh B CaMOYIIPABICHUU B 00pa30BaTEeIbHON OpraHU3aliu;

YMEHHE B3aUMOJIECUCTBOBATh C COLMAIBHBIMA WHCTUTYTAMH B COOTBETCTBHUM C MX
(GYHKIUSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTpUOTHYECKOTO BOCTIUTAHUSL:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM POCCHUICKHX
yUYE€HBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) 1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MOBEICHHUS;



CIIOCOOHOCTh ~ OLIGHMBAThb CHUTYallUI0 M TNPUHUMATh OCO3HAaHHbIE PELICHHS,
OPUEHTUDPYSICh Ha MOpAlIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JEATEIIbHOCTH YUYEHOT0;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

4) 5CTETUYECKOTrO BOCITUTAHHUS:

JCTETUYECKOE OTHOIIEHHE K MHUpY, BKIKOYas 53CTETHKY Hay4yHOro TBOPYECTBaA,
npucymero Gpu3nyeckon HayKe;

5) TpyZ0BOTO BOCIIMTAHUS:

UHTEpEC K pPa3IM4HbIM cepam npodeccHoHaNbHON AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, yMEHHE COBEpILaThb OCO3HAHHBIM BBIOOp Oynyiuei
npodeccur U peam30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHMIO B 00JIACTH (PU3UKU
Ha MPOTSKEHNUU BCEH )KU3HU;

6) PKOJIOTHYECKOTO BOCITUTAHHUS:

c(OPMHUPOBAHHOCTh AKOJOTHYECKOW KYJIBTYpBI, OCO3HAHHE TJI00AIBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

IUTAaHUPOBAHME U OCYIIECTBICHUE ACHCTBUI B OKpY»XKarollel cpeie Ha OCHOBE 3HAHUS
1esiel YCTOMYMBOIO pa3BUTHUS YEIOBEUECTBaA,

Pacmmipenue ombiTa JESATETBHOCTH HKOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
MMEIOINXCS 3HaHUH 10 pusuKe;

7) HEHHOCTH HAYYHOTO [TO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs HU3NUECKON HAYKH;

OCO3HAHHME I[IEHHOCTH HAYYHOW JEeSATEIBHOCTH, TOTOBHOCTh B TpoIlecce H3YyUeHUS
(GU3MKN OCYLIECTBIATh MPOEKTHYIO U MCCIE0BATENbCKYIO JAEATEIbHOCTh UHIAMBUAYAIBHO U
B IpyIIIe.

B mporecce moCTIKEHHS TMYHOCTHBIX PE3YIHTaTOB OCBOSHUS MPOTPaMMBI IO (PU3HKE
JUISL  YPOBHSI CpeAaHero ooOmero o0pa3oBaHus Yy OOYYarOlIUXCSi COBEPIICHCTBYETCA
SMOLMOHATBHBIM HHTEIJUIEKT, MPEAINOIaralonifi chOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOIIETO CHOCOOHOCTh IOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJETHh HANpaBJICHHUS Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHON cdeprl, ObITH

YBEPEHHBIM B cele;



CaMOpETyJINPOBAaHMs,  BKJIIOYAIONIETO  CaMOKOHTPOJIb,  YMEHHE  IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHE, CIIOCOOHOCTH aJanTHUPOBATHCS K 3MOLMOHAIBHBIM
M3MEHEHHSIM U TPOSBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTIKEHHIO 1SN U YCIIEXY,
OIITHMU3M, HHUIIUATUBHOCTh, YMEHHUE JICHCTBOBATH, UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKIIFOYAIOIIEH CIOCOOHOCTh TTOHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YYUTBIBATh €r0 TpPU OCYIIECTBICHHWH OOLICHHS, CHOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPaMBATh OTHOIICHHUS C
APYTHMHU JIFOAbMH, 3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3peIiaTh KOH(IUKTHL.

MertanpeaMeTHble Ppe3yJbTaThl OCBOCHHS IPOTPaMMBI  CPEIHEr0  OOIIEeTOo
00pa3oBaHMs JOJDKHBI OTPaKaTh:

OsBnajieHre YHUBEPCATIbHBIMU ITO3HABATEILHBIMH JICHCTBUSMHU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIIPEIETIATh eI eI TEIILHOCTH, 3a/1aBaTh apaMeTPhl M KPUTEPUU UX JOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpPUBAEMbIX (DU3NUECKUX
SIBIICHUSIX

pa3pabarbIBaTh IUIaH pemIeHWs NPOOJeMBl ¢ YYETOM aHajdW3a HWMEIOIIUXCS
MaTepHalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;

BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh, OLIEHNUBATh COOTBETCTBHUE PE3YIbTATOB LEIISM,
OLIEHUBATh PHCKH MOCIIEICTBUH NS TETHHOCTH;

KOOPJMHUPOBATh M BBIOJHATH pabOTy B YCIOBHSIX PEaTbHOTO, BUPTYaJIbHOTO M
KOMOHMHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHUBHOE MBILIUIEHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIE UCCIIENOBATEIbCKUE ACHCTBUS:

BJIAJIETh HAYYHON TEPMHHOJIOTHEH, KITFOUEBBIMH IMOHATHAMHU ¥ METOJIaMH (PU3HYecKOn
HayYKH;

BJIaJICTh HaBBIKAMH YU€OHO-HMCCIIEOBATEIbCKOM W TPOEKTHOW JIEeATENbHOCTH B
o0nactu (U3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB

pEeIICHUSA 3a1a4 (1)I/ISI/ILIGCKOFO COACPpKaHUA, TPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHUA,



BJIAJICTh BUJAMHU JAEATEIBHOCTHU I10 MOJIyYCHUIO HOBOT'O 3HaHMS, €r0 UHTEPIpETALNH,
IpeoOpa3soBaHUI0 M NMPUMEHEHHMIO B PA3JIMYHBIX Y4YEOHBIX CUTYalMsX, B TOM 4YHUCIE IpU
CO3JIaHUH Y4EOHBIX POEKTOB B 00JIaCTH (pU3HKH;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJIU3UpOBATh 3ajady, BbIIBUIaTh
TUNoTe3y €€ pelleHusl, HaXOQUTh apryMEHThl AJIs JI0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIH,
3aJaBaTh NapaMeTpbl U KPUTEPUU PEIICHUS;

AQHAIN3UPOBATh IIOJYYEHHBIE B XOJ€ PEIICHUs 3aJayd pe3yibTaTbl, KPUTHUECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHbIE 3a/laui B 00pa30BaTEIbHON AEATEIBHOCTH,
B TOM YHCJIE IPU U3YYEHUH (PU3UKHU;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb  IEPEHOCUTh  3HaHUs 10  (u3MKEe B  MPAKTUYECKYI0  00JIacTh
KHU3HEJIEATEIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIbHBIE MOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, JOIYCKAIOIINE aTbTEPHATUBHBIE PEILICHUS.

3) pabota ¢ uHpOpMaITHEHi:

BIAJeTh HABbIKAMU IOJIY4YEHHUs HMHPOpPMaLuM (PU3MUECKOrOo COJEepXKaHUA U3
HUCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSITEIbBHO  OCYLIECTBJIATH  IOMCK,  aHaJu3,
CHUCTeMAaTH3allMI0 M MHTEpHpeTanuio MHGOpMalMU  pPa3IMYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHMKAI[MOHHBIX TEXHOJOTMHA B
pEIIeHNN KOTHUTHUBHBIX, KOMMYHHMKAaTHUBHBIX U OPTraHU3alMOHHBIX 3a/ad C COOJIOJECHUEM
TpeOOBaHUN HIPrOHOMUKH, TEXHUKU O€30MacCHOCTH, THTUEHBI, pecypcocOepexeHus,
MPABOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

CO3/aBaTh TEKCThl (PU3MYECKOTO COJEpKaHUS B PA3NIMYHBIX (popmarax ¢ yd4érom
Ha3HaueHus: WHGpOpMalMu U 1EeJeBOM ayauTopuu, BbIOMpas ONTUMaJIbHYIO (GopMy
IIPEICTABICHNS U BU3YyaIU3aliH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oOuienue:

OCYIIECTBIISATh OOIIEHHE Ha ypoKaX (PU3UKU M BO BHEYPOUHOH JEATEIbHOCTH;

pacino3HaBaThb MPEAIIOCHUIKA KOH(bHHKTHLIX CI/ITyaLII/Iﬁ U CMAT4YaThb KOH(I)JII/IKTLI;



Pa3BEPHYTO M JOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHs C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMECTHAsI I€ATEIbHOCTb:

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUI C YIETOM OOLINX UHTEPECOB, U
BO3MOKHOCTEH Ka)KJI0T0 4JIEHA KOJUIEKTUBA;

MPUHUMATH 111 COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUA MO €€ TOCTUKEHUIO: COCTABJIATH IUIAH JECWCTBUM, pacCIpelesaTh PO ¢ YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIAJa W Ka)XJOro Yy4YaCTHHKAa KOMAaHJIbI B OOIIui
pe3yiabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBbIE MPOEKTHI, OLICHUBATH WU C TTO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYLIECTBIISITh MO3UTUBHOE CTPATErMUECKOE IMOBEICHHE B PA3JIMYHBIX CHUTYalHUAX,
MIPOSIBIIATH TBOPUYECTBO U BOOOPAKECHHE, OBITh HMHUITUATHBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUAMH:

1) camoopraHu3zanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH [TO3HABATEIBHYIO JIEATEIBHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMUHU, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIbHO COCTAaBJISTh IUIAH PEIICHUS PACUE€THBIX M KaUeCTBEHHBIX 3aJ1a4, TUIaH
BBITIOTHEHUST TPAKTUYECKOW pabOThl C Y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEU U MPEAINIOYTEHNM;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEIMOYTCHHM;

JIeNIaTh OCO3HAHHBIN BBIOOp, apTyMEHTHUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh
3a peuIeHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAMIIMH B 001acTH (UBHKH,
MOCTOSIHHO TMOBBIMIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYaIlUSIM, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LIETISIM;

BJIQJICTh HABBIKAMHU TMO3HABATENBHON pedrekcud Kak OCO3HAaHUS COBEPIIACMBIX

JIENCTBUI U MBICIIMTEIIbHBIX IponeccoB, UX pe3yJIbTAaTOB U OCHOBaHHﬁ;



UCTIONIB30BaTh MPHUEMBI peQIIeKCUU U OIEHKH CHTyallud, BbIOOpa BEPHOTO
peleHus;

OIICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATH PEIICHUS TI0 UX CHUKCHHIO;

MPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX TPU aHAIIU3E PE3YIbTATOB JICATEIHHOCTH.

3) mpuHsATHE ceOS U IPYTHUX:

NPUHUMATD ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TPU aHAIU3E PE3YIILTATOB EATEIHHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OIMIUOKY.

IIpenmeTHbIe pe3yJIbTATHI 0CBOEHUSI IPOrpaMMbl M0 pu3nke.

B mpouecce u3yuenus xypca ¢pusuku 6a3oBoro ypoBHsa B 10 kimacce oOyuarommiics
HAy4YHUTCA:

JIEMOHCTPUpPOBaTh Ha HpUMEpax pojib U MecTo (QU3UMKM B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTUHBI MHpPA, B PA3BUTHHM COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B
MIPaKTUYECKON JESITEIbHOCTHU JIIOCH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJeNeil: MaTepuanbHas
TOUYKa, MHEpLUAJIbHAs CUCTEMa OTcuéTa, aOCOIIOTHO TBEPJOE TEJO0, UICATbHBIN ra3, MOJEIN
CTPOEHUS Ta30B, KUAKOCTEH W TBEPMABIX TEJ, TOUCUHBINA SJIEKTPUUECKUHN 3apsi/l IPH PEIICHUN
(bu3HUecKUX 3a/1a4;

pacro3HaBaTh (PU3MUECKHE SABJICHHS (IIPOIECChI) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKHU, MOJIEKYJISIPHO-KMHETHYECKON TEOpUH CTPOEHMsI BEIIECTBA U 3JIEKTPOJUHAMUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSIMOJIMHENHHOE JBHXKEHHE, CBOOOJHOE MajeHue Ted,
JBIDKEHUE 110 OKPYKHOCTH, HWHEpPIHs, B3aumojeicTBue tein, Auddy3us, OpOyHOBCKOE
JBUKEHHE, CTPOEHHUE KHUAKOCTEH M TBEPABIX Tell, U3MEHEHUEe o0bEMa Tell NMPU HarpeBaHUU
(oxnmaxaeHuM),  TEIIOBOE  paBHOBECHE,  HCHApeHHe,  KOHJEHcalus,  IJIaBJICHUE,
KpUCTAJNIM3alUsl, KUIIEHWE, BIAKHOCTh BO3/yXa, IOBBIIIEHWE [aBJIEHUS Tra3a IpU €ro
HarpeBaHWU B 3aKpbITOM COCYyJE€, CBSI3b MEXKIy IapaMeTpaMu COCTOSHUSI Tras3a B
n30IIpoLeccax, IEKTpU3alus Tell, B3aUMOACHCTBHE 3aps0B;

ONHKCBHIBATh MEXAHWYECKOE JBWKEHHE, HCHOJb3ysd (PU3UUYECKUe  BEIMUYUHBI:
KOOpAWHATa, IyTh, IEPEMEIEHNE, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CUila, UMIIYJIbC TEJa,
KMHETUYeCKasi SHEprus, MOTEeHIHUalbHAas HSHEpPrusi, MexaHuueckas paboTa, MeXxaHWdecKas
MOIITHOCTh; TIPW OIMCAaHWH TPABHIBHO TPAKTOBATh (DU3WUYECKHIA CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYCHMsS W €IUHHIIbI, HAXOAUTh (OPMYIBI, CBSI3BIBAIOIIME JAHHYIO

(bI/ISI/ILIeCKyIO BCIIMYHHY C APYT'UMHU BCIIMUNHAMMU,



OINKCBIBATh M3YYEHHBIE TEIUIOBBIE CBOICTBA TEI W TEIUIOBBIC SBICHMS, HCIIOJB3Ys
¢bu3nyeckue BEIMYMHBI: JABJIEHUE ra3a, TEMIepaTypa, CPEAHssl KUHETUYeCKash 3Heprus
Xa0TUYECKOT0 ABM)KEHUS MOJEKYJ, CpPEeIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIJIOThI, BHYTPEHHSS SHEeprus, padora rasa, Ko3(pQpHUUUEeHT MO0JIE3HOr0 JeHCTBUS TEIIOBOTO
JBUraTess; MpHU ONMCAHUM IPABWIBHO TPAKTOBaThb (U3UYECKUN CMBICI HCHOJIb3YEMBIX
BEIMYMH, UX OOO3HAYCHMs W €IUHMIbI, HaXOAUTh (OPMYJIbl, CBS3bIBAIOIME JAHHYIO
(U3NYECKYIO BETUYMHY C IPYTHUMHU BEINIHMHAM;

ONMCHIBATh H3YYEHHbIE JJIEKTPUUYECKHUE CBOMCTBA BELIECTBA M 3JIEKTPUUYECKUE
ABJICHUsT  (IIPOLECChl), HCMONb3Yysd (U3MYECKHE BEIMYUHBL: JIEKTPUUYECKUM  3apsn,
IEKTPUUECKOE TM0JIe, HANPSKEHHOCTh IOJsI, MOTEHLHMAN, Pa3HOCTh IOTEHLUANIOB; IIPU
ONMCAaHWK TPABHIBHO TPAKTOBATh (PU3MUECKUIl CMBICT HCHONB3YyEeMBIX BEIWYHMH, HX
0003HaYeHHS W EAMHUIBL, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C JPYTUMH BEJIMUYUHAMY;

aHaJIM3UPOBaTh (PU3NYECKUE MTPOLIECCHI U SABJICHUS, UCIONb3Ys (prU3HUEcKre 3aKOHbI U
MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, |, 1l u Il 3akonsr HeloToHa, 3aK0H cOXpaHEHUs
MEXaHUYECKON DSHEpPIruM, 3aKOH COXPAHEHMsI HMIIYJIbCa, IPUHLMII CYNEPHO3ULUH CHJI,
INPUHLUI PABHONPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUYECKYIO
TEOPUIO CTPOEHMs BELIECTBA, a30BbIC 3aKOHBI, CBSI3b CpeAHENH KUHETUYECKOW >HEpPruu
TEIUIOBOTO  JIBIDKEHUS MOJIGKYJ C  aOCONIIOTHOWM  TeMIepaTypoil, TMepBBI  3aKOH
TEPMOJMHAMUKHN, 3aKOH COXPaHEHMs 3JIEKTPUYECKOro 3apsna, 3akoH Kyrona, mpu 3tom
pas3nuyarh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXKEHHUE U yCIOBUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPHUHILMIIBI JIEHCTBUS MaIlMH, HPUOOPOB M TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh yCIOBUS UX O€30MMaCHOTO UCIIOIb30BaHUS B IOBCEHEBHON KU3HU;

BBINOJIHATH AKCIEPUMEHTHI 110 MCCIEIOBAHUIO (PU3MUECKUX SBICHUN U MPOLIECCOB C
UCIOJb30BAHUEM TPSIMBIX, M KOCBEHHBIX HW3MEpEHUi, Mpu 3ToM (HOPMYIHPOBATH
npobieMy/3ajady W THUIOTE3y YYeOHOro OJKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MPSMbIE U KOCBEHHbIE M3MEPEHHUs (PU3NYECKHX BEJIWYMH, IPU ITOM
BBIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEpPEHHs] U MCIOJIb30BATh M3BECTHBIE METOJbI OLIEHKU
MTOTPEIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKMMH BEIMYMHAMH C HCIOJb30BaHUEM

NOPSIMBIX H3MEPEHHUH, MpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATH pPE3YJIbTaThI



MOJTYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJE TaOnMI] U TpaduKoB, Ienath
BBIBO/JIBI 10 PE3YJIbTaTaM MCCIIEAOBAHUSI;

coOiroaaTh mpaBmia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCIICIOBAaHUI B paMKax
y4e0HOro DJKCHEpUMEHTa, y4eOHO-UCCIICIOBATEILCKOH W TMPOEKTHOW JESATEIBHOCTH C
WCIIO0JIb30BAaHUEM M3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYIOBAHUS;

pemarh pacdy€THBIC 3aJladyd C SBHO 3aJIaHHOM (U3MYECKOW MOJCNBIO, HMCIOIb3YS
¢u3nueckue 3aKOHbI W TMPUHIUIBI, HAa OCHOBE aHalM3a YCIOBHUS 3a7add BLIOUPATH
(U3HUYECKYIO MOJIENb, BBIACIATh (PM3MUECKUE BEIHMYUHBI U POPMYIIbI, HEOOXOUMBIC s e€
pelieHus, MPOBOJUTHh pacuy€Thl M OLUEHHMBATh PEAIbHOCTh MMOJYYEHHOI'O 3HAYCHUS
(hbU3UYECKON BEITMYHHBI,

pelath KAadyeCTBEHHbIC 3aJa4yd: BBICTPAMBATH JIOTUYECKH HENPOTUBOPECUUBYIO
LIETIOYKY PACCYKIECHUW C HCIOJb30BAHHUEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEW U
(hbU3UYECKUX SBJICHUN;

UCIIONIb30BaTh MPHU PEIICHWH Y4YEeOHBIX 3a/Ja4 COBPEMEHHbIe WH(MOpMaIMOHHBIE
TEXHOJIOTHH IS TTOMCKA, CTPYKTYpUPOBAHUSI, UHTEPIPETALMHA U MPEACTABICHUS yueOHON 1
HAy4YHO-TIONYJISIPHONH MH(OPMAILIUU, MOJYICHHON W3 Pa3IUYHBIX MCTOYHUKOB, KPUTHUYCCKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAILIUIO;

NPUBOJIUTH MPHUMEPHl BKJIaJa POCCUHUCKUX U 3apYOCKHBIX YUYEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, OOBSICHCHHE IPOIECCOB OKPYKAIOMIETO MHpAa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIL;

UCIIONIb30BAaTh TEOPETHYECKHE 3HAaHUA MO (PHU3UKE B TOBCEAHEBHOW >KU3HU IS
obecrniedeHurs 06e30MacHOCTU MPU OOpAIICHNUU ¢ MPUOOpPaMH U TEXHUUECKUMHU YCTPONCTBAMH,
JUTSI COXpaHEHUS 3/I0POBBS U COOJTIOACHHS HOPM SKOJIOTMUECKOTO TIOBEICHHS B OKPYKAIOIIEH
cpene;

paboTaTh B TpYIIE C BBIMOJIHEHUEM DPA3IMYHBIX COLMATIBHBIX pOJIEH, MIaHUPOBATH
paboTy TpyIIbl, paliOHATBHO paclpeAensTh 00I3aHHOCTH U IUIAHUPOBATH JESTEIBHOCTh B
HECTaHAAPTHBIX CUTYAIUSAX, OIEHUBATh BKJIAJ KaXXJOr0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE

paccMaTpuBaeMoi TPOOIEMBI.
IIpeaMeTHBbIE pe3yibTaThl OCBOCHUS NPOrpaMmsbl 1o pusuke B 11 kiaacce.

B npornecce u3yuenus kypca ¢pusznku 6azoBoro ypoBHs B 11 kiacce oOydaromuiics

Hay4HTCS:



JEMOHCTPUpPOBaTh Ha MpHUMepax poib U Mecto ¢(usuku B (GOPMUPOBAHUU
COBPEMEHHOM HayYHOW KapTUHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B
MIPAKTUIECKON JACSITEILHOCTH JIFOICH, IIEJIOCTHOCTh M €IMHCTBO (PU3NYCCKONM KApTUHBI MUPA;

VUUTHIBATh TPAHHIBI MPUMEHEHUS H3YYCHHBIX (PU3NYCCKUX MOJCICH: TOUYSHHBIN
ANEKTPUYECKUIN 3apsl, JIyd CBETa, TOYEUHBIM HCTOYHHK CBETa, AJEpHAas MOJENIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO Ipa MPH pelIeHn: HU3HUECKUX 3a1a4;

pacrio3HaBarh (U3NYECKUE SIBICHUS (TIPOLIECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOAMHAMUKNA ¥ KBAHTOBOM (DHM3HKH: 3JIEKTPUYECKash IMPOBOAMMOCTb, TEILJIOBOE,
CBETOBOE, XHMHUYECKOE, MAarHUTHOE JEeUCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB,
ANEKTPOMAarHWTHAs WHAYKLHUSA, JCHCTBHE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM U
IBIDKYIIUICS — 3apsd, OJEKTPOMAarHWTHBIE KOJNICOAaHWS W BOJHBI, MNPSMOJHMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaKCHUE, IMpeJoMJIeHHe, WHTephepeHuus, Iupakuus u
moJsipu3alds CBeTa, JucIepcus cBera, (oroanekTpuueckuii sdhdekt (pororddexr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JIMHEIYATOr0 CIIEKTpa aTOMa BOIOPOia, €CTECTBEHHAS U
HCKYCCTBEHHAsI PalMOAKTUBHOCTB;

ONKCBHIBATh  HM3y4YCHHBIE CBOWCTBA BEHIECTBA  (DJCKTPUYECKHE, MAarHHUTHBIC,
ONTUYECKUE, DJICKTPUUECKYI0 TPOBOAUMOCTH PA3MUYHBIX Cpel) M OJICKTPOMArHUTHHIC
SIBJIGHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKHe BETUUYHMHBI: SJEKTPUUECKUN 3apsijl, CUia TOKa,
AJIEKTPUUECKOE HAIPSDKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, PAa3HOCTh MMOTEHIHAJIOB,
ANIEKTPOIBIDKYIIAs CcHja, paboTa TOKa, MHIAYKIMS MarHUTHOTO TOJS, chia AMIepa, Cuia
JlopeH1ia, UHIYKTUBHOCTh KAaTYIIKH, YHEPTHS JIEKTPUIECKOTO U MATHUTHOTO MOJIEH, TePHO/]
M dYacToTa KolebaHWil B KoyieOaTeNTbHOM KOHTYpE, 3aps] U CHJa TOKa B IpOLecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoeOaHui, POKYCHOE pacCTOSTHHE M ONTHYeCKasi CHIIa
JIUH3BI, TIPYU ONMTUCAHWH TPABUIBLHO TPAKTOBATH (DU3MYECKHI CMBICT UCIIOIB3YEMBIX BEITUYHH,
ux 0003HAYECHHS M E€JAMHHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (DPU3UYECKYIO
BEJIMYUHY C JPYTHUMH BETUYHMHAMU;

OTMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOIECCHI, UCIONB3YS (U3NUECKUE
BEJIMYMHBI: CKOPOCThH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, DHEPTHUS U
uMIynsC (HOTOHA, TEPHOJ TOoNypacmana, dHEPrusi CBA3M aTOMHBIX slep, MPH OMHUCAHUU
MPAaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICT HCIHOJB3YEMBIX BEIUYHH, UX 0003HAYCHUS U
€IMHHUIIBI, YKa3bIBAaTh (POPMYJIBI, CBSA3BIBAIONINE JTAHHYIO (PU3NYCCKYIO BETUINHY C JIPYTUMHU
BEJTMYMHAMH, BBIYUCIISATH 3HAUCHUE (PU3NICCKON BEITUIHHEI;

aHATM3UPOBATh (PU3MUECKHE TPOIIECCHl U SBJICHUS, UCIONB3Ys (PU3NYEeCKUe 3aKOHBI U

NPUHIUIIBI: 3aKOH OMa, 3aKOHBI TIOCJICOAOBATCIIBHOIO U IAapaJUICIIbHOTO COCAUHCHHUA



MPOBOJHUKOB, 3akoH Jxoyns—JIeHlla, 3aKOH SJIEKTPOMArHUTHOM HWHIYKIMH, 3aKOH
IPSIMOJINHEIHOTO PACIPOCTPAHEHUs CBETA, 3aKOHBI OTPAYKEHMSI CBETA, 3aKOHBI IIPEIOMIICHUS
CBeTa, ypaBHeHHME ODiHmTeHHA a1 (oTod(PdeKTa, 3aKOH COXPAaHEHHS SHEPrHH, 3aKOH
COXPAHEHUS HMIIYJbCA, 3aKOH COXPAaHEHUS D3JIEKTPUUECKOIrO 3apsia, 3aKOH COXpaHEHUS
MaccoBOI'0 4YHCIIa, MOCTYNaThl bopa, 3aKoH paguoakTUBHOrO pacraja, IIpu 3TOM pa3iuyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHsI (TpaHULIBL,
00acTH) NPUMEHUMOCTH;

ONpEENATh HANpaBICHUE BEKTOpAa MHIYKIUM MAarHUTHOIO IIOJISI IIPOBOJHMKA C
TOKOM, CHJIbl Amriepa u cuiibl JIopeHiia;

CTPOUTh U OIHKCBHIBATH H300pa’keHHE, CO374aBaeMOE IUIOCKUM 3€pKajloM, TOHKOMH
JIMH301;

BBITNOJIHATh AKCIEPUMEHTHI 0 UCCIIEI0BAaHUIO (PU3NYECKUX SBJIEHUN U MPOLECCOB C
UCIOJb30BAHUEM TMPSIMBIX, W KOCBEHHBIX M3MEpPEHMH: @pU 3TOM (HOPMYIUPOBATH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro SKCIepUMEHTa, CcoOupaTh YCTaHOBKY U3
MIPEUI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIKI;

OCYILECTBIISITh TPSMBbIE U KOCBEHHBIE M3MEPEHUs (DPM3MUYECKHX BEIWYHH, IPU ITOM
BbIOMPATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHMs U UCIOJIb30BAaTh MU3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHMUIA;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEJIUYUH C HCIOJIb30BAHUEM IPSIMBIX
M3MEpEHUil: IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJbTaThl MMOJYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUAE Tabnaul M rpaduKoB, JAeiaTh BHIBOJBI IO
pe3yJibTaTaM MCCIEA0BaHNUS;

coOnroAaTh npaBuiia 6€30MacHOr0 TpyJa MpH MPOBEJCHUH HCCIEIOBaHUM B paMKax
y4eOHOro HKCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENIbCKOW U TPOEKTHOW JIeATENbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U 1aOOPaTOPHOI0 000PYAOBAHHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3a/JaHHON (pU3MUECKOW MOAENbI0, UCIONb3YS
¢u3nueckue 3aKOHbl W TPUHIUIB, Ha OCHOBE aHalnd3a YCJIOBUS 3aJauyd BbIOMpATh
(bu3NYeCKyI0 MOJIeNb, BBIACIATh (PU3NUYECKUE BEIUUMHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsS €€
pelleHns, NPOBOAMTH pPAcu€Tbl U OLCHUBAThb PEAIBHOCTh IIOJYYEHHOTO 3HAYEHUs
(bu3n4ecKoil BETMUNHBL;

pemaTth KadeCTBEHHbIE 3a/Jayd: BBICTpaMBaTh JIOTUYECKH HENPOTHBOPEUYUBYIO
LENOYKY pACCYXJIEHUH C HCIOJIb30BAHUEM HW3YYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH U

(bU3NYECKUX SIBIICHUIA;



WCIIONIB30BaTh TPH PEIICHHH YYEeOHBIX 3aJad COBPEMEHHBbIC HWH(MOPMAIMOHHBIC
TEXHOJIOTHH JIJIS TTOMCKA, CTPYKTYpUPOBAHUS, HHTEPIPETALMK U MPEACTABICHUS y4eOHOH U
HAy4YHO-TIONYISPHONH WH(OPMAIIUU, MOJYYCHHON U3 Pa3IUYHBIX MCTOYHUKOB, KPUTUYCCKU
aHATM3UPOBATH MOTYYaeMYI0 HH(OPMAIIUIO;,

OOBSCHATh TIPUHIUIIBI JACHCTBUS MAaIIMH, TPHUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCIOBUS UX O€30MaCHOTO MCIOJIb30BAHUS B IOBCETHEBHOW KU3HH,

NPUBOJUTL TMPUMEPHl BKJIaJa POCCUUCKUX M 3apYOCKHBIX YUYEHBIX-(ODU3HKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M
TEXHOJIOTHI;

HCITOJIB30BaTh TEOPETUUYECKUE 3HAHHMS IO (U3UKE B ITOBCEIHEBHOW JKM3HU IS
obecnieueHrs 6€30MMaCHOCTH MPU OOPAIICHUN ¢ TIPUOOPAMH U TEXHHYECKUMHU YCTPONUCTBAMH,
JUTSL COXPaHEHUS 37I0POBBS M COOJTFOICHUS HOPM SKOJIOTHUECKOTO TTOBEICHUS B OKPYIKAIOIICH
cpene;

paboTaTh B TpYIE C BBINOJIHEHUEM DPAa3IMYHBIX COLMAIBHBIX POJIeH, IIIAHUPOBATH
paboTy TpYIIBI, PAIIMOHAIBHO PacIpeNeisaTh 00S3aHHOCTH M TUIAHUPOBATH JIESATEIIEHOCTh B
HECTaHJAPTHBIX CUTYAIUSIX, OIEHMUBATh BKJIAJ KaXKIOTO U3 YYACTHHUKOB T'PYIIIBI B PEIICHUE

paccMaTpuBaeMoii poOIeMBbl.

3. Copnep:xanne yuednoro npenvera «®usuka» (FA30BbIH YPOBEHbD)
10 KITACC

Pazgen 1. ®u3zuka u MeTOAbI HAYYHOI'0 O3HAHMS

®duznka — Hayka o npupojae. Hayunble MeTo/ibl MO3HAaHUS OKpyskaromiero mupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MPOIIeCcCe MO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (U3MUECKUX SABJIEHUHM W mpoueccoB. HayuyHbple THIIOTE3BI
dusnueckue 3aKOHbI U TeOpuH. ['paHHIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHImm
COOTBETCTBHUSI.

Ponp u mecto ¢usuku B pOpMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B
MPAKTHYECKOU JIEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosbsie ¥ IUPPOBLIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuxa



Mexannueckoe aBukeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOTo JBHKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKOpoCTh (CpeaHsisi CKOPOCTb, MCHOBEHHAsI CKOPOCTb) U YCKOpPEHUE
MaTepUaIbHOM TOYKH, UX MPOEKIUU HA OCHU CUCTEMBI KoopauHAaT. CllokKeHUE NepeMelleHUl
U CJIOKE€HHUE CKOPOCTEM.

PaBHOMeEpHOE U paBHOYCKOpPEHHOE NpSAMOIMHEHHOe BkeHue. ['paduku 3aBucumoctu
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBobOogHoe najzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe nBrkeHue. J[BuKeHHE MAaTEpHaJIbHONM TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEHHas ckopocTh. [lepuon u
yacToTa oopameHus. LlenTpoctpeMutensHoe yCKOpeHue.

TexHuueckue yCTpONCTBa U TMPAKTHUYECKOE NPUMEHEHHUE: CHUIOMETp, IBUXKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE NTEpEauH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTIOCTPALHMS KHHEMATUUECKUX XapaKTEPUCTHK JIBHIKCHHUSI.

[IpeoOpazoBanme ABMKCHHM C UCTIOIB30BAHUEM ITPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrkeHus Tena, OpolIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHHUS.

Hampanenue ckopocTu npu JBMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

UccnegoBanue  COOTHOIIEHUS  MEXIYy  NIYTSIMH, TPOUACHHBIMA  TEJIOM 32
MOCJICIOBATEIbHBIC PaBHBIE MPOMEKYTKH BPEMEHU NPH PABHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

Nzyuenne nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuamun orHocutenbHOCcTH ['amunes. IlepBeiii 3axkoH Hbrorona. MHepumanbHbIE
CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepriosunmu cwi. Bropoit 3akoH HeroTona mis
MaTtepHabHON TOUKHU. TpeTuii 3akoH HploTOHA 171 MaTepralbHbBIX TOYEK.

3akoH BceMupHoOro Tsarotenus. Cuna tspkectd. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Buasl TpeHust (moxosi, ckoyibxxeHust, kauenusi). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUsS CKOJBXEHHS W cwia Tpenus mnokos. Koaddumuent tpenus. Cuna
COMPOTHUBIICHUS MIPU ABUKEHUU TEJA B )KUJKOCTU WJIM Tas3e.

[ToctynatensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT CuIBl OTHOCUTENBHO OCH BpaiieHus. [lmedo cuibl. YcCinoBus paBHOBECHS
TBEPAOIO Tena.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE MPUMEHEHHE: MOJALIUIHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepuuH.

CpaBHeHME Macc, B3aUMOJIEHCTBYIOIUX TEl.

Bropoii 3akoH HeroTOHA.



N3zmepenue cu.

CnoxxeHue CHiL.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecusi TBEpAOro Tenia. Bunbl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3yuenue nBmxeHust Opycka o HaKJIIOHHOH MJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAKOUIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BpAIECHUS.

Tema 3. 3aKoHnbl COXpaHeHUA 6 MEXAHUKE

Nmnynee marepualibHOM TOUYKH (Tena), CUCTEMbl MaTepHalbHBIX Todek. Mmmynbc
CWJIBl U U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHEHHs UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MarepuajibHOM ToukH. Teopema 00 M3MEHEHUH KUHETUYECKON
SHEPTHUH.

[lorenumansHas oHeprus. [loTeHuuanbHass osHeprus ymnpyro aedhOpMHUPOBAHHON
npyxuHsl. [loreHnnanbHas sHEprus Tena BOJINM3HU MOBEPXHOCTH 3EMIIH.

[loTeHuManpHble U HEMOTEHUUANbHbIE CHIIbL. CBSA3b paObOThl HEMOTEHIUAIBHBIX CHII C
W3MEHEHUEM MEXAaHMYECKOW SHEPruu CUCTEMbl Te€l. 3aKOH COXPAHEHUS MEXaHMYECKOU
SHEPTHUH.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHME: BOJIOMET, KOMIEp,
MPYKUHHBIN TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxTnBHOE ABMKEHUE.

Ilepexoa moTeHIMATLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyenue aOCONIIOTHO HEYNPYyroro yjaapa ¢ MOMOUIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOH SHepruu Tena Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Moaekyaspuasi pu3uka ¥ TePpMOIUHAMMKA

Tema 1. Ocnoévl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETHUUECKOM TEOpPUM M HMX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmkenue. J{uddysus. Xapakrep IBUKEHUS U B3aUMOJIEHCTBUS
YacTUIl BelecTBa. MoJeNu CTPOEHHS Ta3oB, KUAKOCTEH U TBEPIABIX Tel U OOBSCHEHUE
CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca m pasmepsl Moisiekysl. KomaumdecTtBo
BeniectBa. [locrossHHas ABoraapo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp naeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPHUH
ujeanbHOro raza. AOcCoiIoTHas TeMIleparypa Kak Mepa CpelHed KMHETHYECKOM SHepruu
TEIUIOBOTO JBHWKeHUs vacTul rasa. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanbroHa. M3onponeccsl B uaeaaIbHOM Ta3e ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduueckoe MpelncTaBleHHE H30IPOLIECCOB:
n30TepMa, U30Xxo0pa, n3obdapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbIThl, J0Ka3bIBAIOIIME JUCKPETHOE CTPOEHME BellecTBa, (oTorpaduu MOJeKyln
OPraHUYEeCKUX COCIUHECHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mogaens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACUCTBHUSL.

Monens, WUIIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAA.

OnpIThI, HIUTIOCTPUPYIOLIME YPABHEHHE COCTOSIHUS UI€ATIBHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne mMacchl BO3JyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEpEHUH 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATYpbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnnaMmuyeckas cuctema. BHyTpeHHss1 SHEPrusi TEpMOAMHAMUYECKON CUCTEMBI U
cnocoObl  e€ wu3MeHeHHs. KommdecTBO TemnoTel W paborta. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 HJEAJIBHOTO rasza. Buael Teruionepenadu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
u3JlydeHue. Y JeNbHas TeIUI0EMKOCTD BellecTBa. Koln4yecTBo TEIIOTH! IPY TEIUIONEpEIaye.

[Tonstue o0 agmabarHom mpouecce. IlepBbiii 3akoH TepmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJMHAMHKH K H3omporeccaM. ['paduyeckas mHTEpIipeTanuss padoThI
rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh NpoLeccoB B IpUPOJE.

TennoBele MamuHbl. [lpuHnunel aelcTBUA TemjaoBbIX MamuH. [IpeoOpa3oBanus
SHEPruu B TEIJIOBBIX MaminHax. Ko3d@uuueHt none3Horo AeHCTBUS TEIUIOBON MAaIIMHBI.
[ukn Kapno u ero ko3(QQUIMEHT MOJE3HOro JeHCTBUA. OKOJIOTHYECKHE MpOoOIeMbl
TEIJIOOHEPTEeTUKU.

TexHnuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHME: [BUTATEIb BHYTPEHHETO
CropaHus, ObITOBON XOJOJUIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH >HEpPruu Tena MpU COBEPIIEHUH PadOThI: BBUIET MPOOKH M3
OYTBUIKM MOJ ACHCTBHEM CXKATOro BO3/AyXa, HarpeBaHue 3¢dupa B JATYHHOH TpyOKe myTéM
TpeHUs (BUJICOIEMOHCTPALIHS).

V3MeHeHMne BHYTpEHHEH sHepruu (TeMIieparypsl) Teja MpH TeIuionepeiaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOWHBI, JBUTaTeNss BHYTPEHHErO CrOpaHHs, pPEaKTHBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazosvie nepexool

[TapooOpazoBanue u KoHmeHcanus. HMcmapenne u kumneHue. AOCONIOTHasS U
OTHOCUTENbHAs  BJIAXHOCTb  BO3Ayxa. HacelmeHHbI map.  YaenpHas — TemoTa
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPhbl KUIIEHUS OT JaBJICHHUS.



Teépnoe Tteno. Kpucrammmyeckne wu amopdHbie Tena. AHHU30TPONHS CBOMCTB
kpuctaiioB. Kugkue  kpuctauibl.  CoBpeMmeHHble — Marepuainbl.  [lnaBienue u
KpUCTaJTU3alus. Y ieibHast Teriora tiasneHus. Cyonumanms.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue yCTpoOHCTBA M MPAKTUYECKOE MPUMEHEHUE: THTPOMETP U IICUXPOMETP,
KaJIOpUMETpP, TEXHOJOTUU TIOJNyYEHUS COBPEMEHHBIX MAaTepUalioB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npy noHM>KEHHOM JIaBJICHHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IUIABJICHUS KPUCTANTMYECKOTO BEIIECTRA.

JleMOHCTpalys KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne OTHOCUTENHHOM BIIaXKHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoauHamMuKa

Tema 1. Inexmpocmamuka

OnekTpuzaiusi Tel. ODJIEKTpUUeCKHil 3apsan. [[Ba Buaa SICKTPUUYECKUX 3apsiIoOB.
[IpoBOAHMKH, AUDIEKTPUKH U TIOTYIPOBOAHUKU. 3aKOH COXPAHEHHS JICKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHblld 3JIEKTpUUECKUH  3apsii.
Onekrpuueckoe noisie. Hanpspk€HHOCTh 3nekTpudeckoro mnosid. I[lpuHuun cynepno3unuu
AICKTPUUYECKUX ToJIeH. JIMHIM HAnpsHKEHHOCTH AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarnyeckoro mons. [lorennman. Pa3sHocTh TOTEHIMANOB.
[IpoBomHMKM W  JUAPNEKTPUKU B  DJIEKTPOCTAaTHUYECKOM  moyie.  Juanmekrpuueckas
MIPOHUIIAEMOCTb.

OnekrpoémkocTh. KoHnmencarop. DIeKTpoEMKOCTh TIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOpA.

TexHu4eckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: AJIEKTPOCKOI, SJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHHE dJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIEeKTPUYECKOE TOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKY B 3IEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYECKas 3allluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOUIaJAM IUIaCTHH,
PACCTOSTHUS MEXKIYy HUMH H TUAJICKTPUIECKOMN TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 3meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEeKTPUYECKH TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO ToKa. McTouHuMKH
Toka. Cuia Toka. [TocTOSIHHBIN TOK.



Hanpsioxenue. 3akon OMa 1151 ydacTKa Lemu.

DnekTpruyeckoe CONPOTUBIICHUE. VY nenbHOE COIPOTUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapalieIbHOE, CMEILIAHHOE COEIMHEHNE IPOBOHUKOB.

PaGora anekrpuyeckoro Toka. 3akoH Jlxoyns—JleHna. MOMIHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEeKTpOABUKYIIAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE WUCTOYHHMKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTO#) 3nekTpruyeckoi nenu. KopoTkoe 3ambikaHue.

DONeKTpOHHAs IPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku. CoOCTBeHHass M NPUMECHAs MPOBOJUMOCTH IOIYIIPOBOJHHKOB.
CoiictBa p—N-niepexoaa. I1omynpoBOJHUKOBEIE TPHOOPHI.

DNEeKTpUYECKU TOK B PAacTBOPAX M pacIulaBax 3JIEKTPOJIUTOB. DIIEKTPOJIMTHYECKAsS
aucconuanus. JIeKTpoIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBI M HECaAaMOCTOSITENBHBIM pa3ps.
Momnnus. 1lnasma.

TexHnueckue ycTpONCTBa M MNPAKTUUYECKOE NPUMEHEHUE: aMIIEPMETp, BOJIBTMETD,
peocTaT, HCTOYHUKH TOKa, JJIEKTpOHArpeBaTellbHbIE MPHOOPHI, SJIEKTPOOCBETUTEIHHBIC
npuOOpHI, TEPMOMETP COTIPOTUBJICHHUS, BAKYYMHBIH IHOMA, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IOJIYTIIPOBOIHUKOBBII 1MO/1, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaAPSHKEHMS.

3aBUCUMOCTb CONPOTUBJICHMS LMIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MIONEPEYHOI0 CEUYEHUs U MaTepuaa.

CMmelniaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe u3mepeHue 3IeKTpoABHXKYIIEH cuibl. KOpOTKOE 3aMbIKaHKE ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol

N3ydyeHne CMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

W3mepenue DIIEKTPOABMIKYIEH CHUJIBI HCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBIICHUS.

HabGmronenue snexrposnusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyLIECTBISETCS ¢ yUETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsamus, CBI3aHHbIE C U3y4YEHHEM METOJOB HAYYHOTO MO3HAHMSL:
SBJICHHE, HAy4YHbIN (akT, runore3a, (pu3nveckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOAeHue,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHHUM, JnHeWHas GyHKOusA, mnapabora,
runepOosia, UX rpauKd U CBOMCTBA, TPUTOHOMETpPUUYECKHE (YHKIMHU: CHHYC, KOCHHYC,



TaHTeHC, KOTAaHTCHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHI U MX MPOCKINU
Ha OCH KOOPJMHAT, CIIOKCHNUE BEKTOPOB.

Buonoeusn: MexaHWueckoe [BWKEHHE B JKUBOM mpupoae, auddysus, ocMmoc,
TEMIOOOMEH JKMBBIX OpPTraHU3MOB (BUABI TEIUIONEpPENayH, TEIUIOBOE PpaBHOBECHUE),
AIIEKTPUYECKHE SBICHUS B )KUBOW TPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, JKUAKOCTEHW M Ta30B,
AJIEKTPUUYECKUE CBOMCTBA METAJIIOB, AJIEKTPOJIUTUYECKAs IUCCOLUAIIHS, TaJbBAaHHUKA.

T'eoepagpus: BIaXXHOCTH BO3/yXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonocusa: mpeoOpa3oBaHHWE JBWKEHUI C HCIOIB30BAHUEM MEXAaHH3MOB, YUET
TPEHUS! B TEXHUKE, MOAUIMITHUKY, HCIIOIb30BaHUE 3aKOHA COXPAHEHUS MUMITYJIbCA B TEXHUKE
(paketa, BOTOMET U OpyruUe), ABUraTeNlb BHYTPEHHETO CrOpaHHUsl, apoBas TypOuHa, ObITOBOM
XOJIONWIIBHUK, KOHJHMIMOHEP, TEXHOJOTUH IOTYYEHHs COBPEMEHHBIX MaTE€pPHalIOB, B TOM
Yuciie HAaHOMATEepHAJOB, M HAHOTEXHOJOTHH, JJICKTPOCTAaTUYECKas 3allUTa, 3a3eMIICHHE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEP, JJIEKTPOHATPEBATEIbHBIE TMPHOOPHI,
3JIEKTPOOCBETUTENLHBIC IIPUOOPHI, TaJIbBAaHHUKA.

11 KIIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[TocTostHHbIe MarHuThl. B3aumoneicTBUE NMOCTOSHHBIX MarHUTOB. MarHuTHOE MOJIE.
Bektop MarnutHON wuHaAykuuu. [IpuHUOMI Ccynepno3uuuu MarHUTHBIX noJed. JluHum
MAarHMTHON MHAYKUHUH. KapTHHA JIMHUI MarHUTHOW MHAYKIIUMU TOJIS TIOCTOSSHHBIX MarHUTOB.

MarnuTHO€ 10J1€ MPOBOJHUKA ¢ TOKOM. KapTuHa TuHUNA MHAYKIIMA MAarHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJIHMKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MpoBOJIHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BI)KEHHE 3apsKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHOM mose. Pabota cunel Jlopenna.

SIBneHue »SIEKTpOMarHUTHOW MHAYKUMH. [lOTOK BekTOpa MarHUTHOM WHAYKIIMH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH JIEKTPOMArHUTHON MHIYKIuu Dapanes.

BuxpeBoe anekrpuueckoe moje. DIEeKTPOJBUKYIAs CHJIa MHAYKLIUU B MPOBOJHUKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuueckue yCTpONCTBa U TPAKTHUECKOE IPUMEHEHHE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, SJIEKTPOJIBUTATEIh, YCKOPUTEIH ASJIEMEHTAPHBIX YACTHUIl, WHIYKIIMOHHAS
MeYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKITUY MarHUTHOTO TIOJIS.



B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenua.

3aBUCHMOCTh  3JEKTPOJABIXKYIIEH CHJIBI HMHIAYKUUMU OT CKOPOCTH H3MEHEHUs
MarHMTHOTO MOTOKA.

SIBiIeHNE CAMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuyeHne MarHuTHOTO NOJIL KaTYIIKH C TOKOM.

UccnepoBanue 1eCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepoBanue siBIeHUs 371€KTPOMarHUTHOM MHYKIUU.

Paznen 5. Kosiedanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAHUNHbIE KONEOAHUA

KonebarenbHast cucrema. CBOoOOIHBIE MexaHMUYecKue KoseOaHus. ['apmoHnueckue
konebanus. Ilepuon, wacrora, ammautyaa u ¢aza kosnebaHuid. IIpyXKUHHBIH MasTHHK.
MaremaTHueckuil MasTHUK. Y paBHEHHE rapMOHUYecKuX KojeOanuil. [IpeBpaiienue snepruu
IIPU TAPMOHUYECKUX KOJICOAHHSIX.

Konebarenbubiii koHTYp. CBOOOIHBIC 3JEKTPOMArHUTHBIE KOJICOAHUS B HACATHHOM
KosIe0aTenbHOM KOHTYpe. AHAIOTUS MEXAY MEXaHMYECKUMH U 3JIEeKTPOMAarHUTHBIMU
konebanusamMu. @opmyna TomcoHa. 3akOH COXpaHEHUS DSHEPrUUM B UJCAIBLHOM
KoJIeOaTeIbHOM KOHTYDE.

[IpeacraBnenne o 3aryxaroumx KojieOaHUAX. BBIHYXICHHBIE MEXaHUYECKHE
kosiebaHus. Pezonanc. BbIHYXI€HHbIE 3]IEKTPOMAarHUTHbIE KOJICOaHusI.

Ilepemennbiii Tok. CHHYCOMIANbHBIM NEpeMEHHbI TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE H JICHCTBYIOIIEEe 3HAYCHHE CHIIBI TOKA U HAMPSHKCHUSI.

Tpanchopmarop. [IpousBonctBo, nepegadya U NoTpeOICHUE IIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PHUCKH TIPH TPOHM3BOJCTBE JIIEKTPOIHEpPTuu. KylbTypa HCIOIB30BaHUS
3JIEKTPOIHEPI U B MIOBCEITHEBHON KU3HH.

TexHuueckue yCTpoWcTBa M TNpPaKTHUECKOE MPUMEHEHHE: 3JIEKTPHUUECKUI 3BOHOK,
reHepaTop MePEMEHHOr0 TOKa, IMHUY JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB — KoieOaTelnbHOM — cucTeMbl  (IPYKUHHBIH WK
MaTeMaTHYECKUH MasTHUK).

HaGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJIeOaHUH.

HabmtoneHue pezoHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmwnorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKa M HaIpsDKEHHS OT BpPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocnenoBaTeIbHOM COEMHEHUH PE3UCTOpa, KaTYIIKU MHIYKTUBHOCTH
U KOHJICHCATOopa.

Monenb TUHUY 3JIEKTPOIIepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue 3aBUCMMOCTU TEpPHOJA MalIbIX KOJeOaHUW rpy3a HAa HUTH OT JUIMHBI
HUTHU U Maccel rpysa.

UccnegoBanue mnepeMeHHOro TOKa B IENH M3 TOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbBLE 60JIHbL

Mexannueckue  BOJIHBI,  ycnoBus  pacnpoctpanenus.  llepumoxn.  Ckopocth
pacmpocTpaHeHusl U AauHa BoJHBL [lomepednsie u mpomoibHble BoMHBL WHTEepdepeHus u
TG PAKIUST MEXaHUIECKIX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI U3yYEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opuenrtanus BekTopoB E, B, V B anexTpomaruutHo#t BoiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpakKeHHUE, MpelIoMIICHUE, Toiisspu3anus, audpakius, uaTepdepernus. CKOpocTh
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHuTHBIX BOJIH. [I[puMeHeHNe 371IeKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIB paUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHNE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
YIBTPa3BYKOBAsl IMATHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuéMHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Koneb6mromnieecs Teno Kkak HICTOYHUK 3BYKA.

HaGirotenne oTpakeHus U IPeJIOMIICHUS MEXaHUISCKUX BOJTH.

Habmonenue nntepdepeHnu u AuPpakini MEXaHU4eCKUX BOJH.

3BYKOBOI pe30HAHC.

HaGmronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U YacCTOTOM
KoJ1e0aHuH.

UccnegoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXX€HHE, MPETOMIICHHE,
nonsgpusanus, rudpakuus, HTephepeHIHs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmosMHENHOE pacrpOCTpaHEHHE CBETa B OJHOPOIHOM
cpene. JIyu ceera. TOUe€UHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuii B IIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIM TOKa3aTelb
npenomieHusd. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroia MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceeta. CnoxHbIi cocTaB Oenoro ceera. LIBer.

Colwuparorniue u paccewBaromue JUH3BI. TOHKas JuH3a. DOKYCHOE pPACCTOSHHUE H
ONnTHYEeCKass Ccwia TOHKOM muH3bL. [locTpoeHne wu300pakeHU B COOMpAOIMIUX H
paccenBaronMX JuH3ax. @opMylia TOHKOW JUH3bI. Y BEIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIe HWCTOYHUKH. Y CIOBHUSA
HaONIOJIEHNsT MAaKCUMyMOB M MHUHHMYMOB B HHTEP(EPEHIIMOHHOW KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakuus cBera. [QudpakuroHHas peméTka. YCIOBHE HAOIIOIEHUS TJIaBHBIX
MaKCHUMYMOB IIpH Ma/ICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHu4yeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, oToanmapar,
MPOEKIMOHHBINA anmapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsl ONTHKA, AU(PpPaKIMOHHAS
pemérka, moIsIpou/.

Jlemoncmpayuu

[IpsmonuHeitHOE paclpoCcTpaHeHHEe, OTPAKCHUE U TpeloMieHue cBera. OnTHYeCKHe
PUOOPHI.

[TonHOE BHYTpeHHEEe oTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paXKeHUH B TMH3AX.

Mopenu MEKpOCKOIIa, TEIEeCKOIa.

Hab6mronenue nnrepdepeHimu ceera.

Hab6monenue qudpakuum cBera.

HaGuroienue aucriepcuu cBera.

[TosrydeHne cieKTpa ¢ TOMOIIBIO TIPU3MBI.

[Tonydenue criekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

Habmroienue nonsipusanuu cBera.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3mepenne mokasaresis IpeIoMIICHHUS CTEKJIA.

HccnenoBanme cBOWCTB N300paKeHHI B TMH3AX.

Habmronenue aucnepcuu cBera.

Pazjnen 6. OcHOBBI crienMATbHOM TEOPUH OTHOCHUTEILHOCTH
['panuibl NPUMEHMMOCTH KJIacCUYECKOM MexaHuKu. [locTynarsl cnenuanbHOU Teopuun
OTHOCUTEJIbHOCTU: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTHM CB€Ta B BaKyyMme, [PUHIIUII
OTHOCHUTENHOCTH DUHINITEHHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeIJICHHE BPEMEHH M COKpaIlleHUe JJIUHBI.
DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ HEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YAaCTULIBI. DHEPTHUsI IOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KAHMOBOI ONMUKU

®oronsl. @opmyna [lnanka cBs3u SHepruu (POTOHA C €0 YaCTOTOH. DHEpPrus u
UMIYJbC (HOTOHA.

OtkpeiTne u wuccnenoBanue Qoroadpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
dboroddpdekra. VYpaHenue OiHmTeriHa a1 pororddexra. «KpacHas  rpaHHIaN
dotorddekra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XuMuyeckoe IeHCTBHE CBETA.

TexHu4eckue yCcTpoNCTBa M MPAKTUYECKOE MTPUMEHEHHE: (POTOITEMEHT, (HOTOIATIHK,
CONTHEYHas Oatapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3]eKT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEMHETO GoTtodddexra.



CBeToauOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopna mo paccestHuro o -dactuil. [lnanerapuas
Mmozenb aroma. [loctynarel bopa. M3nydyenue u noriouieHne pOTOHOB IpHU Mepexoie aToMa
C OJHOrO YpOBHS JHepruu Ha Apyrou. Buael crexkrpoB. CHEKTp ypOBHEH 3HEPIMM aroma
BOJOpOAA.
BoustHoBbIE cBOMcTBa yacTull. BonHbl e bpoinsa. KoprycKyasspHO-BOJIHOBOW 1yanu3M.
CrioHTaHHOE U BBIHYKJECHHOE U3IIyYCHHE.
TexHnyeckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHME: CIIEKTPAJIbHBIA aHaIu3
(cnexTpockom), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopna.
Onpenenenne AJIMHBI BOJIHBI JIa3epa.
Habnronenue muHeyaThIX CIEKTPOB U3ITyYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6mronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOKHOCTh  cTpoeHus  snupa.  OTKpbITHE
panuoaktuBHOCTU. OmbiTel Pe3epdopra 1o ompenesieHu0 CcocTaBa PaJUOAKTUBHOTO
n3nydyeHus. CoiicTBa anbda-, OeTa-, raMma-u3ilydyeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIE OPraHU3MBI.
OTkpeiTHE TIPOTOHA M HelTpoHna. HyknonHast monens siapa ['eiizenOepra—lBaneHKo.
3apsn sapa. MaccoBoe yuciio siapa. M30Tonsl.
Anbda-pacnan. DneKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amMma-usnyudeHue.
3aKoH paJIMOaKTUBHOIO pacnajia.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SnepHble peakuuu. JleieHUE U CUHTE3 SAEP.
Snepubiii peakrop. TepmosaepHbiii cunTe3. IIpoGieMbl M MEpPCHEKTUBBI AIEpHON
SHEPreTUKHU. DKOJIOTMYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.
OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
Metobl HaOIIOICHUS U PETUCTPALIIH SJI€MEHTApHBIX YacTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (pM3NUecKoil KapTHHBI MUpa.
TexHnueckue ycTpolcTBa M NPAKTUYECKOE TMPUMEHEHHUE: JO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas bomoOa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIUX YaCTHII.
Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomuol
HccnenoBanue TpekoB yacTull (110 TOTOBBIM doTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKHU
Oranel pa3BUTHs acTpoHOMHUHU. IIpuknanmHoe W MHUPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMHUU.
Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBHUKEHHE.
Conneunas cucrema.



Comuue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3M. 3BE3bI, UX
OCHOBHBIE XApPAaKTEPUCTUKHU. JlnarpaMma «CIEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3[BI
IJIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs 3BE3J IJIaBHOM
IIOCJIEI0BATENbHOCTU. BHyTpeHHee crTpoeHue 3BE34. CoBpeMEHHBbIE NPEICTABICHUS O
MIPOUCXO0XKACHUM U 3BOoLMH COJIHLA U 3BE3T. DTallbl )KU3HU 3BE3 .

Muneunbiii [lyts — nHama [Nanaktuka. [Tonoxxenne u asuwkenne CousHia B ["anmakTuke.
Tunel ranaktuk. Paguoranaktuku u kBasapsl. YEpHbIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacimpenue Bcenennoil. 3akon Xa66ma. Pas0Oeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenrkroBoe nuznyyeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

Habmonenuss HEBOOPYKEHHBIM  IJ1a30M C  HCIOJIb30BAHHEM  KOMITbIOTEPHBIX
MPWIOKEHUN ISl OTNpEAeNICHUS IMOJIOKEHUS HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11s1 CeBEpHOro Moiyliapus U sipkue 3BE3/IbI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrta.

Oo6o0marnee NoBTOpeHne

Ponp ¢usuku u acTpoHOMHHM B IKOHOMHYECKOW, TEXHOJIOTUYECKOM, COLMAIbHOW U
THYECKOU cdepax NesTeNTbHOCTH YeNOBeKa, POJib U MeCTO (U3UKM M acCTPOHOMHUHU B
COBPEMEHHOW HAay4yHOW KapTHHE MHpPa, pOJb (U3NYECKOH Teopuu B (OPMHPOBAHUU
Mpe/CTaBlICHU 0 GU3NYECKON KapTUHE MHUpPaA, MECTO (PU3MUECKON KapTUHBI MHpa B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUIN O PUPO/IE.

Me:xnpeamerHble CBSI3U

Wzyuenmne kypca ¢usukn 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISICTCS ¢ y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBsI3eH C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C U3yYEHUEM METOJIOB HAyYHOTO TMO3HAHMSL:
SIBJICHUE, HAay4yHbIH (akT, Tunotes3a, (u3nueckas BeIWYMHA, 3aKOH, TEOpHsl, HaOJI0JeHHE,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUe CUCTEMbl YPaBHEHUI, TPUTOHOMETpUYECKHE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI
U HUX IPOEKLUHMH Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKUIMH, TpU3HAKKU MOJOO0US TPEyrojJbHHUKOB, ONpEAEieHUE IUIOIAAN MJIOCKUX (GUryp u
o0bEMa Ted.

buonozus: snekrpuyeckue sBIEHUS B JKUBOM NpUPOJE, KOoieOaTeNbHbIE TBUKEHUS B
KUBOM MPHUPOJE, ONTUYECKUE SBJICHUS B )KMBOW IPUPOJE, NEHCTBUE pajuallid Ha >KHUBbIE
OpraHU3MBI.

Xumus: CTPOEHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN pElETKH, CIIEKTPAIbHbBIN aHAIU3.

l'eocpagpua: MarHUTHBIE TMOJIOCA 3€MJIM, 3aJI€KU MAarHUTHBIX pPyaA, (QoTochEMKa
36MHOM IIOBEPXHOCTH, IIPEICKA3aHUE 3EMIIETPSICEHUM.

Texunonocusi:  NUHUM  DJIEKTpoIlepenad,  TEHEparop  IEPEMEHHOro  TOKa,
ANEKTPOABUraTeNNb, WHIAYKIIMOHHAS TI€4Yb, pajap, paaUONpHUEMHMK, TEJIEBU30p, AHTEHHA,
tenegoH, CBU-neus, NpoeKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapes.



4. TemaTHueckoe IJIAHUPOBAHHUE ¢ YKAa3aHUEM KOJHUYECTBA 9YaC0B, OTBOAUMBIX HA

O0CBOEHHE KaxK/I0il TeMbl, B TOM YHCJIEe C Y4eTOM padoueil mporpaMmMbl
10 kaacc (2 gaca * 34 menenu = 68 4acoB)

Ne Tema Koxa-Bo JesATeIbHOCTL YYHUTEH ¢
n/n 4acoB yuyeToMm padoueit
NPOrpaMMbl BOCHHTAHUS
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA — 24
1 ®dusuka — Hayka o npupoje. Hayunsie MeTo bl 1 ¢dopMupoBaHUs y
MIO3HAHUSI OKPY>KaIOIIEro MUpa 00yJaroImuxcsi pOCCUNCKUX
2 1 TpagULMOHHBIX TYXOBHO-
HPaBCTBEHHBIX H
Ponb 1 MecTo (hu3uku B popMUpOBaHUU COIMOKYJIBTYPHBIX
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B LIEHHOCTEH, POCCUICKOTrO
MPAKTUYECKOU JESATEIbHOCTH JIFOIEH HUCTOPHUYICCKOT0 CO3HAHMA Ha
OCHOBE UCTOPHUYECKOTO
IPOCBELICHNUS;
Pa3nesn 2. MEXAHUKA- 18 u
3 Mexanndeckoe ABrkeHHe. OTHOCUTEIBHOCTD 1 (bopMHpOBaHKE IEHHOCTEH
MexaHnueckoro apmxenus. [lepememenue, CaMOCTOSITETIBHOCTH U
CKOPOCTb, YCKOPEHHE WHHULUATHUBEI, HOpMHUpPOBaHHUE
4 PaBHOMEpHOE NPAMOJIMHENHOE JBUKEHUE 1 POCCHUICKON TpaKJaHCKOM
5 PaBHOYCKOpEHHOE NPSAMOJIIMHEHHOE IBUKCHHE 1 HICHTUYHOCTH,
6 CBoboaHOe majieHne. Y CKopeHne CBOOOIHOTO 1 HPHHAUICIKHOCTH K
naJeHus OOLIHOCTH IpakiaH
7 Kpuposuneiinoe npwkenune. JIBuKeHne 1 Poccutickoit deneparmm;
MaTepUaIbHON TOYKH 110 OKPY)KHOCTH BOCIUTAHUE JIOOBH K
8 [TpuHuun otHocuTeNnbHOCTH [ anmunest. 1 pozoMmy Kpato, Pozute,
WnepuumanbHble cucTeMbl otcyeTa. [lepBbiii CBOCMY HApOIy, yBOKCHI K
saxon HbioToHa IpyruM HapojaMm Poccuy;
9 Macca Tena. Cuna. [IpuHumn cynepno3uiuuu 1 BO%HHTaHHe CCTHOCTH,
cui1. Bropoif 3axon HeloToHa 1711 MaTepuaibHOi AOOPOTEIL, MHTTOCCPHA,
TOUKH CIIPaBEIIIMBOCTH
10 Tpernif 3akoH HproToHa U1 MaTepranbHbIX 1 ApYxemodns u
TOYCK B3aMMOIIOMOILH, YBAXKEHHUS K
cTapuInM; Ha GopMUpPOBaHHE
11 3aKoH BCEMUPHOTO TsroTeHus. Cuia TsHKeCTH. 1 p > Ha GOpMHp 6
KYJIBTYPBI 310pOBOTO 00pasa
ITepBasg KocMHUYECKAsI CKOPOCTh YIBTYPBI 310D P
JKU3HU; OPUEHTAINU Ha
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1
3 C Koohoh C 1 TPYAOBYIO I€ATEIHHOCTH,
wia Tperns. Kosdduument tpenus. Cuia
P 1t P noJyiyueHue rnpodeccum;
COIIPOTHBJICHNUS P JBIKEHUH Teja B
(hopMHpOBaHUIO
KUJKOCTH WJTU raze .
I 9KOJIOTUYECKON KYJIBbTYpHI,
14 6OCTyHaTeJ]LHf)e "u BpaIIIaTel\J'j[BHOC IBMKESHHE 1 OTBETCTBEHHOTO, GEPEKHOTO
ia_I COJIFOTHO TB;pI[OFO Tena. MOMEHT CHITBL. OTHOIIEHHST K TIPHPOJIE;
JIe40 CHIIBL. Y CJIOBHUS paBHOBECHS TBEPAOTO BOCITHTAHHE CTPEMIEHUS K
THeHa‘ — MO3HAHUIO ce0sl U IPYTHUX
15 MITYJIbC MaT€pHaIbHON TOYKH, CHCTEMBI 1 Imoeli, TPUPOJTE 1
MaTepHaJIbHBIX TOUeK. MITybC critbl. 3aKoH 0BIIECTBA, K TIOYUEHHIO
COXpaHEHHS UMITyJIbca. PeakTHBHOE IBIKEHHE SHAHMA, KAYECTBEHHOTO
16 Pabora 1 momHOCTh cuibl. Kunernueckas 1

SHeprusi MarepuaibHOl Touku. Teopema 06
VM3MEHEHUN KHHETHYECKOW DHEPTHH

o0pa3oBaHus ¢ yUETOM
JIMYHOCTHBIX HHTEPECOB U




17 [TorenuumansHas sueprus. [loreHunanpHas 1 00IIIeCTBEHHBIX
SHEPrHs ynpyro neopMUpPOBaHHONW MPYKHHEIL. MMOTPEeOHOCTEH;
[loreHnmanbHas SHEPrUH TeJa BOIU3N (hopMHPOBaHHIO
MOBEPXHOCTH 3eMJIH 9KOJIOTHYECKON KYJIBTYPHI,

18 [MoTeHnManbHBIC M HEMOTCHIUABHBIE CHJIBI. 1 OTBETCTBEHHOT'0, OEPEKHOTO
CBs13b pabOTHI HETIOTEHIHATBHBIX CHJ C OTHOIIECHHUS K TIPUPO/IE;
W3MEHEHUEM MEXaHUYECKOW SHEPTHH CUCTEMBI BOCIIUTaHUE CTPEMIICHUS K
TeN. 3aKOH COXPAHEHUS] MEXaHUYECKOW DHEPTUH MO3HAHUIO ce0sl U IPYTHX

19 Jlaboparopnas pabora «VccinemoBanue CBA3H 1 JOJIeH, IPUPOIBI U
paboThI CHITBI C ©I3MEHEHHEM MEXaHUIeCKOM o011ecTBa, K NOITY4YESHHIO
SHEPTUU Teja Ha MpUMeEpe PacTsHKEHUS 3HaHWi, KAYECTBEHHOTO
PE3UHOBOTO )KTYTa» 00pa3oBaHus ¢ yIETOM

20 1 JMYHOCTHBIX HHTEPECOB U
KontponbHas pabora mo teMe «KnHeMaTuka.

00IIIeCTBEHHBIX
Junamuka. 3aKOHBI COXpaHEHHS B MEXaHHUKE HoTpeBHOCTEH.
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIMHAMMUKA —24 4

21 OCHOBHbI€ TTOJIOKEHUSI MOJIEKYJISIPHO- 1 ®opMupoBaTh TOTOBHOCTh
KHHETHYECKOH TeoprH. BpoyHOBCKOE JIBIKEHHE. o0yJaroImuxcs K
Huddys3us CaMOpa3BUTHIO,

22 XapakTep ABWKCHHUS U B3aUMOJCHCTBHSI YaCTHI 1 CaMOCTOSITETILHOCTH U
BeriecTBa. Mozemnu CTpoeHusI ra3oB, JKUAKOCTEH JMYHOCTHOMY
Y TBEPJBIX TN CaMOOTIPE/ICIICHHIO; HATUYUE

23 Macca monekya. KonnuecTBo BeliecTsa. 1 MOTHBAIIMHU K
[TocTostaHas ABoraapo LIeJICHANPaBICHHOMN

24 TerutoBoe paBHOBecue. Temmnepatypa u eé€ 1 COLMAILHO 3HAYUMOMN
n3Mepenue. [Ikana remneparyp Llenscus ACATCIBHOCTH,

25 WNneanpnsiii raz B MKT. OcHoBHOE ypaBHEHUE 1 (opMupoOBaHKIO POCCHICKOH
MKT rpak1aHCKOW UJIEHTUYHOCTH,

26 AOcoIoTHas TeMIiepaTypa Kak Mepa cpeHen 1 IPHHANJIEHOCTH K
KHHETUYECKON YHEPTUU JABIKEHUS MOJIEKYJI. OOLIHOCTH IPaX/IaH
Ypasuenne MenneneeBa-Knaneiipona Poccuiickon ®enepany,

27 3akon JlanmproHa. ['a30BbIe 3aKOHBI 1 BOCITHTaHHH JIOOBH K

28 JlaGoparopHast padora «lccnenoBanue 1 POAHOMY Kpato, BOCIIHTAHNEC
3aBUCHUMOCTH MEXKIY MapaMeTpaMH COCTOSHHSI 4ECTHOCTH, 100POTHI,
pa3peREHHOTO ra3ay MHTTOCEpANAL,

29 HM30ponecchl B UIEAIBHOM Ta3e M HX 1 CHpaBEAMBOCTH,
rpaduyeckoe NpeICTABIEHHE JpyKemoous u

30 BryTpeHnHss 3HEPTUSA TEPMOAUHAMUYIECKONR 1 B3aNMOTIOMOIUH, yBaXCHIS K
CHCTEMBI M clIoco0blI €€ n3meHenus. KonnuectBo CTApIINM, q’ovaHpOBaHmO
TEIUIOTHI U paboTta. BHyTpeHHss sHeprus 3CTeTH‘IeCKOI/IvKYHI>TypI)I Ha
OJTHOATOMHOT'O HJICaJIbHOTO ra3a OCHOBE pPOCCHHUCKHX

31 Buner Teruionepenauun 1 TPaHLMOHHBIX TyXOBHBIX

32 VY nenbHast TETUIOEMKOCTH BelecTBa. KoiamuecTBo 1 LICHHOCTCH.
TEIUIOTHI MU Terionepenave. AnuadaTHbIH
poliecc

33 [lepBsIii 3aK0OH TEPMOTUHAMHUKH U €70 1
MPUMEHEHHE K H30TPOIIeccaM

34 Heob6patumocTs mporieccos B mpupoie. Bropoit 1
3aKOH TEPMOJUHAMHUKHU

35 [Ipunnun aeiicreus u KIIJI TennoBoil MmamnHel 1

36 Hukn Kapao u ero KI1/], 1

37 OKojorudeckre npo0IeMbl TeIII0IHEPTeTHKH 1

38 Oo6o06marommit ypok «MoJiekysapHas Gpu3uKa. 1

OCHOBEI TCPMOANHAMUKN




39 KouTponbHas pabora 1o teme «MoekyssipHas 1
(hm3uka. OCHOBBI TEPMOTUTHAMUKI
40 [MapooOpa3zoBanue u koHaeHCanys1. Mcapenue n 1
KHIICHHE
41 AOCOIOTHASI 1 OTHOCHUTEIHHAS BIAYKHOCTH 1
BO31yxa. HacplieHHb1 nap
41 Teépaoe teno. Kpucrammyeckue u amopQHole 1
Tena. AHM30TPOIHSI CBOMCTBA KPUCTAILIIOB.
Kunkue kpructamuibl. CoBpeMEHHBIE MaTEPUAITBI
43 [InaBneHne u KpUCTAUIH3AIUA. Y HeTTbHAS 1
teioTa muasneHust. Cyonumanus
44 YpaBHEHHE TEIUIOBOTO OaylaHca 1
Paznen 4. QJEKTPOAUHAMMUKA — 22 + 2(pe3epB)
45 OnekTpu3anys Tell. DIeKTpruIecKuii 3apsia. JBa 1 DopMHupOBATH TOTOBHOCTH
BUJA DIIEKTPUUYECKUX 3apsiIOB oOyyaromuxcs K
46 [IpoBOHMKH, AUBIIEKTPUKU U TOTYIPOBOAHUKH. 1 CaMOpa3BHUTHIO,
3aKOH COXpaHEHUsI AICKTPUIECKOTro 3apsijia CaMOCTOSATEIBHOCTH U
47 Bzaumogpeiicteue 3apsaoB. 3akoH KymnoHa. 1 JIUYHOCTHOMY
ToueyHbI JIEKTPUUECKUNA 3apsij CaMOOIIPEEIICHUIO; HAaJINUne
48 HanpsxeHHOCTD 3IEKTPUIECKOro MOJIsl. 1 MOTHBAILIMHU K
[IpuHuUMD cynepno3nuuu 3JIEKTPUIECKUX MOJIEH. L[CJICHANPABICHHOM
JIuHuu HanpsKEHHOCTH COLMAJIBHO 3HAYUMOM
49 Pabora cuit 351eKTpOCTaTHYECKOTO MOJIS. 1 NEATCIIBHOCTH;
[MoTenuuan. Pa3HocTh HOTEHIMANIOB (hopMupOBaHHIO POCCHIICKOM
50 [IpoBoAHUKY U AMIICKTPUKH B 1 TPaIaHCKOH MICHTHYHOCTH,
3IEKTPOCTATUYECKOM oJ€e. uanexkrpuueckas IIPUHAJUIE}HOCTH K
MIPOHHUIIAEMOCTh OOIIHOCTH rpaXIaH
51 Anekrpoémrocth. Konnencatop 1 Poccuiickon ®enepany,
52 DIEKTPOEMKOCTB TIIOCKOTO KOHEHCATOPA. 1 BOCTIUTAHUH JIOOBH K
DHEprus 3apsHKEHHOr0 KOHJICHCATOpa POHOMY Kpalo; BOCITUTAHUC
53 Jla6opaTopnas pabota "H3mepenue 1 4ECTHOCTH, 100POTEL,
5JIEKTPOEMKOCTH KOHJIeHCaTopa" MHUJIOCEPAHI,
54 [IpuHIHAT AWCTBUS U TPUMEHEHHE 1 CHpaBC/UTMBOCTH,
KOHJIEHCATOPOB, KOMMPOBAILHOTO allapara, Apysemobus u
CTpyHHOrO NpUHTEpa. DIEKTPOCTATHIECKAs B3aNMOTIOMOIUH, yBaXCHHS K
3amuTa. 3a3eMIIeHHE 3JIEKTPOIPHOOPOB CTapIInM, ‘bOVpMHpOBaHmO
55 ONEeKTPUYECKUH TOK, YCIOBUS €T0 1 SCTCTUHCCKOU KYJILTYpPbI Ha
cymectBoBanus. [locTosanbrit Tok. Crna Toka. OCHOBC POCCHUCKHX
Hanpspkenue. Conpotusiienue. 3akoH OMa 11 TPaINLIMOHHEIX JTyXOBHBIX
y9aCTKA HemH [EHHOCTEH.
56 ITocnenoBarenbHOE, apaieIbHOE, CMEILIAHHOE 1
coeZIMHEeHNe POBOAHUKOB. JlabopaTtopHas
pabota «/3yueHne CMENIaHHOTO COSTUHCHUS
PE3UCTOPOBY
57 PaboTa ¥ MOIIHOCTH 3IEKTPUUECKOT0 TOKA. 1
3akon Jlxoyns-Jlenma
58 3akon OMa /115t TOJTHOH (3aMKHYTOM) 1
anekTpudeckoil nenu. KopoTkoe 3aMbIkaHue.
Jlabopatopnas padota «M3mepenne 3/[C
HUCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUSD)
59 OneKTpoHHAas MPOBOANMOCTH TBEPIBIX 1

METAJIJI0B. 3aBUCHMOCTD COITPOTHUBJICHUA
MCTAJIJIOB OT TCMIICPATYPhI.




CBepXIpOBOIUMOCTH

60 DnekTpuyeckuid TOK B Bakyyme. CBOMCTBa 1
AJICKTPOHHBIX ITYYKOB

61 [onynpoBogHKKH, HX COOCTBEHHAS U 1
MpUMecHas mpoBoauMocTh. CBoiicTBa p—N-
nepexosa. [lomynpoBoTHUKOBBIE TPHOOPHI

62 OneKTpu4YecKuil TOK B pacTBOpax M pacIuiaBax 1
3NEKTPOJIUTOB. DIEKTPOIUTHIECKAS
TUCCOTTHAITHS. DIIEKTPOJIH3

63 DNIEKTPUYCCKUI TOK B Ta3ax. CaMOCTOSTEIbHBIA 1
W HECAMOCTOSITENBbHBIN pa3psa. Monuus. [lnazma

64 DnexTpuyecKue MpUOOPHI U yCTPOUCTBA U UX 1
MpakTHIeckoe npuMmenenue. [IpaBuia TexHukn
0e30nacHOCTH

65 O0600maronmi ypok «IEKTPOIMHAMUKA 1

66 KouTposnbHas pabora o teme «DJIeKTPOCTATHKA. 1
[TocTostHHBIN AneKTpUYecKuil TOK. Toku B
Pa3IMYHBIX Cpeaax»

67 Pesepsuslii ypok. KoHTponsHast paboTa 1o teme 1
"OnekTpoguHamuka"

68 PesepBHBIii ypok. O000MIa0mni ypoK Mo TeMam 1
10 xacca

11 kanace (2 yaca * 34 venenu = 68 4)
Ne Tema KoJua-Bo HesiTe IbHOCTD YUHTEJIS €
n/n 4acoB yuyeToM padoyeit
HPOrpaMMbl BOCHHTAHHS
Paznen 1. JIEKTPOAUHAMMUKA — 11 4

1 [TocTossHHBIE MarHUTHI ¥ X B3aUMO/IEHCTBHE. 1 dopMupoBaHHHE EHHOCTEH
MarnutHoe nojue. Bektop MarHuTHOM CaMOCTOATENBHOCTU U
MHAYKIUW. JINHUY MarHUTHON MHIYKIIMH WHUIMATHBBI,

2 MarsuTHOE€ 10Jie IPOBOJHUKA C TOKOM. OTBIT 1 (hOpPMHUPOBAHUIO POCCHICKOH
Opcrena. BzauMozeiicTBiue NpOBOAHUKOB C rPAKJAHCKON UACHTHYHOCTH,
TOKOM MIPUHAJUIEKHOCTH K

3 JlaboparopHas pabota «/3y4eHrue MarHuTHOTO 1 OOIIHOCTH TpaXK1aH
TIOJISI KATYLIKH C TOKOMY Poccuiickoit @enepanuu,

4 JelicTBUE MarHUTHOTO TOJI HA IPOBOJHUK C 1 BOCHHUTaHUU JTIO0BH K
tokoM. Cusia Amriepa. JlabopaTopHas paboTa POHOMY KpPar0; BOCIIMTAHNE
«HccnenoBanue 1eUCTBUS OCTOSTHHOTO YECTHOCTH, T0OPOTHI,
Mar"iuTa Ha paMKy ¢ TOKOM» MUJI0CEp AU,

5 JelicTBUE MAarHUTHOTO MOJIA HA ABUKYIIYIOCS 1 CIIpaBCAJINBOCTH,
3apsokeHHyro yactuily. Cua Jlopenna. Pabora ApyKeToous 1
CUJIbI _HopeH]_[a B3aUMOIIOMOIIN, YBA’KCHUSA K

6 OnexTpomarauTHas HHAyKIuA. IloTok BekTopa 1 crapiuM; GOpMUPOBAHUIO
MarautHOW nHIyKnu. D/C nHIyKImu. 3aKoH 3CTETHIECKOM KYJIbTYPhI Ha
3JEKTPOMArHUTHOW HHAYKIMK Papajes OCHOBE POCCHHCKUX

7 JlaGopatopnas padora «ccnenoBanue spneHus 1 TPaAMHHOHHBIX TyXOBHBIX
3JIEKTPOMArHUTHON MHIYKIIMH» ueHHOCTeH. POpMUPOBATH

8 WuayktuBHOCTE. SIBnenne camounaykiuu. DJ[C 1 HHTCPECEL, aKTHBHOCTS,




CaMOWHIAYKIHWH. 3Hepm;1 Mar"dauTHOTI'O I10JIA
KaTylIKH C TOKOM. 3J'ICKTpOMaFHI/ITHOC I10JIC

JIF0003HATEILHOCTE U
CaMOCTOATEIHHOCTH B

9 TexHuueckue ycTpoiicTBa U UX IpUMEHEHHE: 1 MO3HAHUH, HHTEPEC U
MOCTOSIHHBIE MArHUTBI, 3JICKTPOMAarHHUTEI, yBaXCHHE K HAyIHBIM
ANIEKTPOJABUTATEIh, YCKOPUTEIH IIEMEHTAPHBIX 3HAHWSM, HAyKE;

YacTHIl, UHIYKIIMOHHAS 11eYb

10 Oo6o06maronmii ypok «MarHuTHOE ToJIe. 1
DneKTpOMarHuTHas HHAYKIHS)

11 KontponbHas padbora mo reMe «MaruutHoe 1
noJie. DIeKTPOMarHUTHAs! HHAYKIHSD)

Paznen 2. KOJIEBAHUSA U BOJIHBI -24 4

12 CBoOOTHBIC MEXaHIMIECKHE KOJICOaHusI. 1 DopMHupOBATH TOTOBHOCTH
lapmonmdeckne konebaHus. Y paBHEHHE oOydaromuxcs K
rapMOHHYECKUX Kojiebanuii. [IpeBpaiieHue CaMOPa3BUTHIO,

SHEPTrUu CaMOCTOSITETILHOCTH U

13 JlabopartopHas pabota «Mccnegoanue 1 JIMYHOCTHOMY
3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOIeOaHU Tpy3a CaMOOTIPE/ICNICHUIO; HAJTNIHE
Ha HUATH OT JJIMHBI HUTH U MacChl TPy3a» MOTHBAIMU K

14 Konebarenpupiii koHTYp. CBOOOTHBIE 1 [eJICHANPABIECHHOM
AIIEKTPOMArHUTHBIE KOJIEOaH!s B HCATbHOM COITMAIBHO 3HAYMMOU
KoJIe0aTeNbHOM KOHTYpe. AHATIOTHI MEKIY JeSITeTHbHOCTH;
MEXAHUYECKUMU U 3JIEKTPOMATHUTHBIMU (hOPMHUPOBAHUIO POCCHICKOM
KOJIeOaHUSIMH rpaXk1aHCKOH MICHTUYHOCTH,

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS YJHEPTUH 1 IIPUHAUIEXHOCTH K
B WJICATBHOM K0JIeOaTeTbHOM KOHTYpe OOIIHOCTH TpaXKIaH

16 IIpescTaBieHye O 3aTyXaKOIKUX KOIeOaHUsIX. 1 Poccuiickoit Oenepanny,
By IeHHbIE MEXaHHYECKUE KOJeOaHusl. BOCIIUTAaHHUH JIFOOBH K
Pe3onanc. BriHyXI€HHBIE 3JIEKTPOMArHUTHBIE POAHOMY Kparo; BOCIIMTaHUC
KoJe6anus YECTHOCTH, JOOPOTHI,

17 [lepemennsiif Tok. CHHYCOUJAJIbHBIH 1 MuUJIoCcepau,

MepeMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO CIIpaBEUIMBOCTH,
TOKa. AMIUTUTYTHOE U IEHCTBYIOIEE 3HAUCHUE APYKEMOOus 1
CWJIBI TOKA U HAIPSDKECHHUS B3aMMOIIOMOIIN, YBaXCHUA K

18 Tpanchopmarop. [IponsBoacTBo, nepenaya u 1 crapiunm; GOpMHPOBAHIIO
OTpebIIeHNE ANEKTPUIECKON SHEPTUHU ICTETUYECKOH KyJIbTYpbI Ha

19 VCTpORCTBO U MPAKTHIECKOE TIPHUMEHEHUE 1 OCHOBE POCCHHCKHX
AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa TPaUIIMOHHBIX 1yXOBHBIX
HIEPEMEHHOTO TOKA, JIMHKUH dJIEKTpoIiepeaay LIEHHOCTEH; (hopmupoBane

20 DKOJIOTHYECKHUE PUCKU NIPH IPOM3BOJICTBE 1 KYyIbTypel 3A0pOBbA 1
snexTposHeprun. KyabTypa Bcnoab30Banus OMOIHOHAIBLHOTO
SIIEKTPOSHEPTUH B OBCEIHEBHOM KU3HH Gnaromnoxnyns;

21 MexaHn4yecKue BOJHBI, YCIIOBHS 1 DopmMHpOBATh FOTOBHOCTH
pacnpoctpanenus. [lepuoa. Ckopocts 0byHarompxes K
pacnpocTpaHeHus U JTMHA BOIHEL [lomepedHsie CaMOpasBUTHIO,

W TIPOJIONBHBIE BOJTHBI CaMOCTOSITENILHOCTH U

22 3Byk. CKOpOCTB 3ByKa. ' pOMKOCTb 3ByKa. 1 JIIHOCTHOMY
BricoTa ToHa. TemOp 3Byka CcaMOOMpCACTICHUIO, HAIIMINC

23 DJICKTPOMAarHUTHBIE BOJIHBI, X CBOWCTBA U 1 MOTHBAIHH K .
ckopocTb. llIkana 3J1eKTpOMarHUTHBIX BOJIH LC/ICHATIPABIICHHOM

24 [IpuHUIUIBI pAAUOCBSI3U U TEIECBUICHUS. 1 COLHANILHO 3HATHMOM
PazButue cpeacts cBsa3u. Paauosiokarus HeﬂTeHBHOSTH; Oepestoe

OTHOCSIIIHIACS K
25 KonTposnbHas pabora «KoneGaHus ¥ BOJIHBI) 1
» (hu3nYECKOMY 3710POBEIO,
26 [IpssmMonmHEtHOE pacIpoCTpaHEeHNE CBETA B 1

OJTHOPOJHOM cpee. ToueuHbl HICTOYHHK CBETA.

COOJIFOIAFOIIAIT OCHOBHBIE




Jlyu cBeta

MpaBuIIa 37J0pOBOTO U

27 OtpakeHue cBeTa. 3aKOHBI OTPAKCHHSI CBETA. 1 6e3omacHoOro s ceds u
[NocTpoeHune n300pakeHUi B TUIOCKOM 3epKajie JIPYTHX JItoJiei oOpasa

28 IIpenomnenue ceera. IlonHoe BHyTpeHHEE 1 KHU3HH, B TOM YHCIIC B
oTtpaxeHue. [IpenenbHslil yroi MoJHoro WH()OPMAITMOHHON Cpeie.
BHYTPEHHETO OTPKCHHS

29 JlaGoparopHas pabora «/3MepeHne moka3aTens 1
MPETOMIICHUSI CTEKJIA

30 JIunzer. [TocTpoeHue M300pakKeHHI B JTMH3E. 1
@opMyIia TOHKOH JIMH3BL. Y BEIUYECHHE JIMH3bI

31 JlaGoparopHas padora «VccinenoBanue CBOMCTB 1
M300paKCHHI B JIMH3AX)

32 Hucnepcus cBera. CI0KHBIM cocTaB 6e10ro 1
ceeta. L[Ber. JlTaboparopHnas padora
«Habnronenue aucrepcuu cBETay

33 Wntepdepennus cera. Judpakums ceera. 1
JundpakumonHas pemérka

34 [onepeunocTts cBeTOBBIX BONH. [lomsipuzanms 1
CBETa

35 OnTryeckre IpruOOPHI M YCTPOMCTBA U YCIOBUS 1
rX 0€30IaCHOTO MPUMEHEHUS
Paznexn 3. OCHOBBI CIEIIMAJIbBHOM TEOPUM OTHOCUTEJBHOCTH -4 u

36 ['panuIsl IPUMEHUMOCTH KJIaCCUYECKON 1 DopMHUpOBaThH
MexaHuku. [locTynartsl crieruansHON Teopun MI03HABATEIILHbIE HHTEPECHI,
OTHOCHTEIIbHOCTH aKTHBHOCTb,

37 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH. 1 T0003HATENBHOCTD U
3aMesieHHe BpEMEHH U COKpaIlleHHUEe JJIHHEI CaMOCTOSITETILHOCTh B

38 DHeprus ¥ UMITYJIEC PEISITUBACTCKOMN YaCTHIIBL. 1 MO3HAHWH, THTEPEC U
CBsI3p MacChl C YHEPTHENH U UMITYJIECOM. YBOKCHUC K HAYYHBIM
DHeprus Nokost 3HAHUSM, HayKe.

39 KonTposnbHas padora «Ontuka. OCHOBBI 1
CIIEIMAITBHON TEOPUU OTHOCHTEIEHOCTHY

Paznea 4. KBAHTOBAS ®PU3UKA — 154

40 ®oronsl. Popmyna [Inanka. DHEPrus U UMITYIIbC 1 DopMHUpOBaTh Pa3BUBAOIINE
¢dorona HaBBIKM MCIIOJIb30BAHUS

41 OtkpeiTue 1 uccienoBanue poroddexra. 1 Pa3IN4YHBIX CPE/ICTB
Omneitel A. I'. CroneroBa MMO3HAHUs, HAKOIUIEHUS

42 3akonbl porodddekra. YpaBHeHue DitHIITSHHA 1 3HAHHUKN 0 MUpE (S3BIKOBAs,
st porodddexra. «KpacHas rpaHuma» yuTaTenbCcKast KyJIbTypa,
dhotorddekra JIeATEIBHOCTD B

43 Hasnenue ceera. OneiThl I1. H. JleOenena. 1 UH(pOpMALMOHHOH,
XUMHUYECKOE JIEUCTBUE CBETA upoBoH cpejie); 3HAaUCHUE

44 TexHudeckue ycTpoucTBa U MIPAaKTUYECKOE 1 ¥ TII00AIBHBIN XapakTep
npuMeHeHue: GpoTornemMeHT, GoToIaTUHK, OKOJIOTHYECKHX TIPOOIIeM,
COJIHEYHAas Oarapest, CBETOHO/ TyTeil NX PeLICHNs, 3HAUCHNEe

45 Pemenne 3amay mo reMe «DeMeHThI KBAHTOBOM 1 9KOJIOTUYECKOU KYJIBTYPBI
OIITHK) 4eJioBeKa, 00IIecTBa;

46 Mopens aroma Tomcona. OnbiTel Pezepdopna 1 ®opMHpOBaTH FOTOBHOCTH
10 paccesaHuto o-yacTtull. [[manerapHas Mojiennb 00y9atomuXes K
aToMa CaMOPa3BUTHIO,

47 Toctynats Bopa 1 CaMOCTOSITENILHOCTH U

48 Uziydenue 1 noriaonieHnue (GOTOHOB TIpH 1 JITMHOCTHOMY

IIEpPEexo0/Ie aToMa C OJHOT'O YPOBHS DHEPTUU HA
Jpyroi. Busipl ciekTpos

CaMOOIIPCACICHUIO, HAJITNYUC
MOTHBaINH K




49 BonHoBbie cBoiicTBa yactuil. Bosnbl ne bpoiiis. 1 LeJICHaNpaBICHHON
KopnyckyniapHO-BOJSHOBOM Tyalin3Mm. COLMAJIBHO 3HAYUMO
CrIoHTaHHOE 1 BBIHY)KJIEHHOE U3J1y4YEeHHE JesTeIbHOCTH; OepekHOe

50 OTKpBITHE paAHOaKTUBHOCTH. OIBITHI 1 OTHOCSIIIMNCS K
Pesepdopna mo onpenenenuro cocraBa (bu3nUECKOMy 310POBEIO,
PaAMOaKTUBHOTO M3ITyYEHMUSI COOIOAIOIINIT OCHOBHEIE

51 CgoiicTBa anba-, 6eTa-, raMMa-u3IyucHUs.. 1 npaBuia 3JJ0pOBOTO U
BnusiHne paanoakTUBHOCTH Ha JKUBBIE 6e3omacHoro ays ceds u
OpraHu3Mbl JPYTHX JItoJiei oOpa3a

52 OTKpBITHE IPOTOHA U HEUTpOHA. M30TOIEI. 1 JKU3HHU, B TOM YHCIIC B
Anbda-pacna. DIEKTPOHHBINA U TIO3UTPOHHBIN MH(OPMAIIMOHHOM CpeIe.
Oera-pacnaz. 'amMma-m3nydenne

53 DHeprus CBSA3M HYKIOHOB B sijipe. SlnepHbie 1
peaknuu. AnepHsiii peaktop. [IpoGiemsl,

MIEPCTIEKTHUBEI, 3KOJIOTHYECKUE ACTIEKTHI A1€PHOI
SHEPTEeTUKHI

54 DOnemMeHTapHbIe YaCTHUIBI. OTKPBITHE TTO3UTPOHA. 1
Metobl HaOIFOIEHHS U PETUCTPALIN
9JIEMEHTAPHBIX YaCTHUIL.

Pazgen 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU — T4

55 Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3 DI, 1 ®DopMupoBaTH TOTOBHOCTH
IJTAHETHI, UX BUAUMOE ABIKeHue. ColnHeyHast oOyyaromuxcs K
cucremMa CaMOPa3BUTHIO,

56 Connne. ConHeyHas akTUBHOCTB. VIcTOUHMK 1 CaMOCTOSATEIBHOCTH U
sHeprun CoJHIA U 3BE3]T JIUYHOCTHOMY

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/BI 1 CaMOOIMPE/IENIEHHUIO; HAIN41e
[JIaBHOM MOCIIE0BATENBHOCTH. BHyTpeHHEE MOTHBALUU K
cTpoenue 38€31. COBpeMEHHbIE IPEACTABICHUS LeJIeHAIPABICHHOM
0 MPOUCXOKACHUH U SBOIOINH COJIHIIA U 3BE3] COLMAJIEHO 3HAYUMOM

58 Muneunsiii [IyTe — Hama ["anaxkTuka. 1 AeSTEeNLHOCTH; OepesKHOe
ITomoxxenune un nemxkenue Connna B ['anakTuke. OTHOCSIIINNCS K
lNanaxtuku. YEpHbIE ABIPHI B Spax rajakTHK (uzryecKkoMy 310pOBBIO,

59 Bcenennast. Pazoeranue ranaktuk. Teopus 1 COOJIIO A0 OCHOBHBIE
Bonwuioro B3priBa. PenukroBoe u3inyyeHue. IpaBuIa 310pOBOIro 1
MeTarajakTuka Oe3omacHOro st ce0st u

60 Hepemennsie mpo01eMbl aCTPOHOMHHU 1 ApYTHUX Jonel o6pasa

61 KonTpomnbHas paboTa «1eMEeHThl aCTPOHOMHUHU 1 KHU3HH, B TOM THCIIC B
acTPOBI3HKI» WHPOPMAITMOHHOH cpeJie.

Paspes 6. OBOBINAIOIIEE IIOBTOPEHMUE 44 + 3 (pe3eps)

62 O6o0maronmii ypok. Ponb ¢pusuku u 1 DopmMupoBaTh pa3BUBAIOIIIE
ACTPOHOMHUH B 3KOHOMHYECKOMH, HaBBIKU HCTIOJIb30BaHUS
TEXHOJIOTHYECKON, COLMANBHON M 3THYECKON Pas3IM4HBIX CPENICTB
cdepax AeATeTbHOCTH YeJIOBEKa MO3HAHUSI, HAKOTUICHUS

63 O6o00mmaromuii ypok. Poib u MecTo GU3NKH 1 1 3HaHWH 0 MUpE (S3BIKOBA,
aCTPOHOMHUH B COBPEMEHHOW HayYHOU KapTHHE qUTaTeNbCcKas KyJabTypa,
MHpa JeSITETbHOCTD B

64 O6o06maromwmii ypok. Pois pusuueckoit Teopuun 1 MH()OPMALIMOHHOM; ;

B (DOPMHUPOBAHUH TPEACTABICHHIA O (PU3NUIESCKOI OepeKHOE OTHOCSIITHIACS K
KapTHHE MUPa (u3nUECKOMY 30POBEIO,

65 O6o0matomuii ypok. Mecto gpusnyeckoi 1 COOMIO A0 OCHOBHBIE
KapTHHBI MHUpa B 00IIEM psAY COBPEMEHHBIX npaBuiia 310pOBOTO 1
€CTECTBEHHO-HAYYHBIX NIPEICTABICHUN O GesoracHoro Juis cebs u
IpUpoe JIPYTHX JItoJieit oOpaza

66 Pe3epBHBIN ypok. MarautHoe mouie. 1 KU3HU, B TOM 9HCJIC B




OJIeKTPOMarHUTHAS WHITYKITAS

67 PesepBHbrii ypok. Ontrka. OCHOBBI
CHeIUaIbHOM TEOPUU OTHOCUTEIHLHOCTH
68 PesepBHbiii ypok. KBanToBas (husuka. DineMeHTHI

ACTPOHOMHH M aCTPOPU3HKH

WH()OPMAITMOHHOHN CpeJie




