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ITosicHuTeILHAS 3aIUCKA

Pabouas mporpamma no Pusnke Ha YpOBEHb CpelHEro oO0Imero oOpa3oBaHUS s
obyuaroruxcs 10-11-x kiraccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSMU

e ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoii
denepanuny;

e ipukaza MwunoOpHayku ot 17.05.2012 Ne 413 «O6 yrBepxkneHun (enepaibHOTo
rOCY/IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CpemHero obmero obpa3zoBaHusy (c
W3MCHEHUSIMU, BHECCHHBIMH ITpHKa3oM MuHnmpocserieHust ot 12.08.2022 Ne 732);

e mpukaza MunnpocsenieHus ot 18.05.2023 Ne 371 «O6 yrBepkneHun deaepaibHON
00pa30BaTeNbHON MPOTrPaMMEBI CPEIHETO 00IIero 00pa3oBaHUNY;

e mpuka3za MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrtBepxkaenun Ilopsaka
OpraHu3allii W  OCYIIECTBICHHS 0Opa30BaTENbHON  NEATENBHOCTH IO OCHOBHBIM
o0mieo0pa3oBareibHbIM MporpaMmMaM — 00pa3oBaTeNbHBIM IMpPOTpaMMaM  HadalbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEHEro 00IIero oopa3oBaHus»,

e KOHIENIINH MpenoaBaHus yueoHoro npeamera « Ousnkay,

o CIT 2.4.3648-20 «CaHuTapHO-3IHIEMHOJIOTHYECKHEe TPEOOBaHUA K OpTaHU3AIHsIM
BOCIIUTAHUSI U OOYYeHHUs, OTAbIXa M O3JOPOBIEHUS JIETEH M MOJOICKN», YTBEPIKIEHHBIX
MOCTAaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHu4ecKne HOPMATHBBI M TPEOOBAHUS K OOCCIICUCHHIO
OezomacHocT © (Wik) OE3BPEAHOCTH Uil 4YelIOBeKa (aKTOPOB Cpelbl OOUTAHUSNY,
YTBEPKJACHHBIX TIOCTAHOBJICHUEM TIABHOTO caHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO TJIaHA CPEHEro 00Iero o0pa3oBaHmsl, YTBEPKIACHHOTO MprkazoM MBOY
«BCOHLI Ne 9» «O6 yTBepKIeHUH OCHOBHOW 0Opa30BaTENIbHOM MPOrpaMMbl CPEIHETO
o01ero oopa3oBaHus»;

e penepanbHOi paboueil mporpammbsl Mo ydeOHomy mnpeamery «®dusmka» 6a30BOro
YPOBHSI.

Pabouas nmporpaMma OpueHTHpPOBaHA Ha LIEJEBbIE IPUOPUTETHI, CHOPMYIUPOBAHHBIE B
(benepasibHON pabouelt mporpaMmme BOCIIUTaHUS U B pabodeit mporpamme Bocniutanus MbOY
«BCOLL Ne 9.

[Tporpamma nmo duzuke 6a30BOro YpoBHS Ha YPOBHE CpPEIHEro oOIIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHHH W TpeOOBaHHMI K pe3yiabTaTaM OCBOECHHS OCHOBHOM
oOpazoBarenbHOM Tmporpammel, mpenacraBieHHbix B ®I'OC COO, a Takxke ¢ y4yeTom
¢denepanbHOl paboueil mporpaMMbl BOCHUTAHMS W KOHLEMLMH MPENnojaBaHus y4eOHOro
npenMera «®usuka» B oOpa3oBarenbHBIX opranm3anusax Poccuiickoit  ®enepauuy,
peanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue mporpammbl o Pu3HMKe HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4qHOH KapTuHbI MHpa oOyuarommxcsi 10-11 kmaccoB mpu oOyuenun ux Dusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESTEIBHOCTHOTO mMomxoxaa. [Iporpamma mo dusnke
coorBercTByeT TpeboBanusiM ®PI'OC COO k miuaHUpPyeMBbIM JMYHOCTHBIM, MPEIMETHBIM U
METaINpeIMETHBIM pe3ybTaTaM O0y4YeHHS, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh PeaT3alliu
MEXITPEIMETHBIX CBsI3eil DU3MKHU C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU NpeaMeTaMu. B Hei
OTIPENIENIAIOTCS OCHOBHBIC 1€ HW3ydeHHs (U3WKHM Ha YpPOBHE CpemHero oO0miero
o0pa3oBaHMs, IUIAHUPYEMBbIE pe3yJbTaThl OCBOGHHMS Kypca (U3MKU: JMYHOCTHBIE,
MeTanpeMeTHbIC, MPeIMeTHbIe (Ha 6a30BOM ypOBHE).

IIporpamma no (hu3MKe BKIIOYAET:

e IUTAHUPYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B TOM HHCIIE
MPEeIMETHBIEC PE3YNIbTAThl IO TOAAM O0yUYCHHUS;

e coJiepikaHue yuyebHoro npeamera «Pu3nkay Mo rojgam o0ydeHusl.



du3uka Kak Hayka O HaumOojee OOMIMX 3aKOHAX MPHUPOABI, BHICTyHas B KadecTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBI BKJIaJ B CHCTEMY 3HaHUN 00
okpyxatomem mupe. [IkonpHbiil Kype PU3NKHA — CUCTEMOOOPA3YIOMIMM 111 €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX MPEIMETOB, OCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB
U SIBJICHUH, M3y4aeMbIX XHMHUEH, Ouomnorueid, ¢usznmdeckoil reorpadueii u acTpoHOMHUEH.
Hcnonp30BaHWe M akTUBHOE NpUMEHEHUE (PU3MUECKUX 3HAHHWM OINpeAesseT XapakTrep u
pa3BUTHE pPa3HOOOPa3HBIX TEXHOJIOTHH B cdepe HHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, IIOJIyYeHHSI HOBBIX MAaTEpUaJIOB C 3aJaHHBIMU CBOMCTBAMHU U J1p. M3yueHue Ouznku
BHOCUT OCHOBHOH BKJIaJg B (OPMHPOBAHHME E€CTECTBEHHO-HAYYHOH KapTHUHBI MHpa
oOyuaromuxcs, B (popMupoBaHHE yMEHUN NPUMEHSATh HAyYHBIM METOJ IO3HAHUS IPU
BBITTOJIHEHUH UMHU YY€OHBIX UCCIIEOBAHUM.

B ocnoBy kypca ®u3uku A YpOBHS CpeIHEro oOuiero oOpa3oBaHUsl MOJOXKEH Pl
UJeH, KOTOpble MOKHO paccMaTpUBaTh KaK IPUHLIUIIBI €70 TOCTPOESHHUS.

Wnes uenoctHOoCcTH. B COOTBETCTBUM € HEW KypC SBIISIETCS JIOTUYECKU 3aBEPILECHHBIM,
OH COJIEP’KUT MaTepuall u3 Bcex paszzaenoB Du3Mku, BKIIOYAET BOIPOCH! KaK KJIACCUYECKOH,
TaK ¥ COBpeMEeHHON DU3HKHU.

Wnes renepanuzauuu. B cooTBeTcTBUM ¢ Hel maTtepuall Kypca PU3NKU 0ObEIMHEH
BOKpYT u3ndeckux Teopuil. Benymum B kypce sBisercs GopMUpOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Unes  rymanurtapusauuu. Ee  peanusanus — nOpeanojiaraeéT — MCIOJIb30BaHUE
IYMaHUTapHOTO IMOTEHLMaNa (PU3NYECKOW HAYKH, OCMBICIIEHHUE CBA3M Pa3BUTHS DPU3UKU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U SKOJOTHYECKHUMHU
POOJIEMaMHU.

Wnes npuxnanHoi HampasineHHocTH. Kypc ®dusuky mnpeamnonaraeT 3HaKOMCTBO C
IIMPOKUM KPYrOM TEXHHYECKUX U TEXHOJIOTMYECKUX MPHIIOKEHUH H3YYEHHBIX TEOpHil U
3aKOHOB.

Wnes sxonormszanuu peains3yercsi MOCPEACTBOM BBEJIEHUS AJIEMEHTOB COJEpKaHUS,
MOCBSAIIEHHBIX 3KOJIOTMYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKM M  TEXHOJIOTHH, a Takke OoOCyXJIeHus  mpodjeM  palloHaIbHOTO
IIPUPOJIOTIONB30BAHUS U SKOJIOIMYECKON O€30MacHOCTH.

Crep>kHEBBIMU 3JIeMEHTaMu Kypca OU3MKHM Ha YpPOBHE CpPEIHEro o0I1ero oopazoBaHus
ABISAIOTCS (u3ndeckue Teopun (GopmupoBaHHe MPEICTABICHUI O CTPYKTYpE MOCTPOCHHS
¢usnueckoil Teopuu, ponu (PyHAAMEHTANIbHBIX 3aKOHOB W IPHUHLIMIIOB B COBPEMEHHBIX
MIPEICTABICHUSX O MIPUPOJIE, TPAHUIIAX IIPUMEHUMOCTH TEOPHH ISl ONUCAHMS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TPOLIECCOB).

CuHcTeMHO-EATENBHOCTHBIN MOAX0A B Kypce DU3MKM peanu3yeTcs MpekIe BCEro 3a
CYET OpraHM3aIy SKCIIePUMEHTAIBHOM AesTeabHOCTH oOydatomuxcs. /st 6a30Boro ypoBHs
Kypca ®Pu3UKM — 35TO UCHOIb30BAHUE CHUCTEMbI (PPOHTANBHBIX KPAaTKOBPEMEHHBIX
SKCTIIEPUMEHTOB M JIa0OPaTOPHBIX PaboT, KOTOphIe B mporpamme mo dusnke oObeTUHEHBI B
OOIIMH CNUCOK YYEHHUYECKHX NPAaKTUYeCKUX palboT. BrineneHne B yKa3aHHOM MeEpedHe
71ab0paTOpHBIX paboOT, MPOBOJAUMBIX JUIsl KOHTPOJIS U OLIEHKH, OCYILIECTBIISIETCS Y4aCTHUKaMU
00pa3oBaTEeNBHOIO TMpoLecca MCXOAS U3 OCOOCHHOCTEH IJIaHWPOBAaHUS W OCHAIICHUS
kaOunera ®usuku. Ilpu 3TomM obecreunBaeTcst OBiajJeHHE OOYYAIOIIMMHUCA YMEHUSMU
MPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH U
MTOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX THITOTES.

bonbiioe BHMMaHME yIenseTcs PELICHUI0 PAacUYeTHBIX M KaueCTBEHHBIX 3aaad. [Ipm
3TOM JUIsl PACUETHBIX 3a7ay MPUOPUTETOM SBIISIOTCA 33/Ja4d C SBHO 3aJaHHOW (QU3NUYECKON
MOJIETIBIO, MO3BOJISIOLINE IPUMEHSITh N3YUEHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK U3 OJAHOIO
paszena Kypca, Tak U MHTErpUpys 3HAHMS W3 pa3HbIX pa3neioB. Ui KaueCTBEHHBIX 3aJad
MIPUOPUTETOM SIBIISIIOTCSL 3a/laHUSl HAa OOBSICHEHHE MNPOTEKAaHUs (PU3MUECKUX SBICHUN H



MIPOLIECCOB B OKPYIKAIOIIEH KU3HHU, TpeOyromme Bbioopa GU3nIeckor MOACIH JIsl CUTYaIlluu
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKkTepa.

B cootBerctBum ¢ TpeboBanusimu PI'OC COO k MarepHaaIbHO-TEXHUYECKOMY
obecreyeHno yuyeObHOro mnpouecca 0a3oBblii ypoBeHb Kypca DPU3UMKH HA YPOBHE CPEIHETO
o01iero oOpa3oBaHus JODKEH U3y4YaThCs B YCIOBUSAX MPEAMETHOrO KabnuHera OU3NKU WK B
YCIOBMSIX HMHTEIPUPOBAHHOTO KaOWMHETa MpPEJMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kabuHere @OU3MKM JOMKHO OBITH HeoOXoauMoe abopaTOpHOE O0OpYyAOBaHUE JUIS
BBINOJIHEHUS yKa3aHHbIX B IporpamMe 1no Pu3nke y4eHHYECKUX HPAKTUYECKUX paldoT H
JEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMOoHCTpaLMoHHOEe 000pyJnoBaHue (opMUpYyeTCs B COOTBETCTBUU C IPUHIUIIOM
MUHHMAaJIBHOH JOCTATOYHOCTU U OOECIEUYMBACT MOCTAHOBKY IMEPEUYHCICHHBIX B MPOrpamMMme
1o du3nke KI0YEBbIX JEMOHCTPALMH I UCCIIE0OBAaHUS U3y4aeMbIX SBJICHUH U MTPOLIECCOB,
HMIIUPUYECKUX U PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEHUH.

JIaGopaTopHoe 000pyAOBaHUE AJISl YUEHUUECKUX MPAKTUUYECKUX paboT popmupyercs B
BUJIC TEMAaTHYECKHX KOMIUIEKTOB M 00ECIEUMBACTCSA B pacyeTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTHuecKkue KOMIUIEKThI J1a0OpaTOpHOro OOOpYyIOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIh30BAHUU aHAIOTOBBIX U HU(POBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX J1a0OpaTOpuil.

OcHoBHbBIMU 11eNIIMU U3Yy4eHUsI PU3UKH B 00111€eM 00pa30BaHUM SIBIISIFOTCSL:

e GopMHpOBaHHE HUHTEpPECa U CTPEMJICHHMsI OOYYaIOUIMXCS K HAyYHOMY H3YYCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUH O HAydHOM METOAE TIO3HaHUS U (QOpMUPOBaHUE
MCCIIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpPOBaAHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysibTaTa U3y4E€HHUSI OCHOB CTPOCHHMS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB DU3uKH;

e hopMHpOBaHNE YMEHUN OOBSCHSTD SIBICHUS C UCMOIb30BaHUEM (DU3NUYECKUX 3HAHHUM
Y HaYYHBIX JIOKA3aTeIIbCTB,;

e opMHpOBaHUE MIPEACTABICHUN 0 posin PU3MKH ISl pa3BUTHUS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU M TEXHOJIOTHA.

JlocTikeHue 3TuX Iieneil odecrneynBaeTcsl pelieHHeM CIeAyIoIuX 3a7ad B Mpolecce
M3y4YeHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

e IpuoOpeTeHre CUCTeMbl 3HAaHUN 00 00IIMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHSX, BKJIIOYAs MEXaHUKY, MOJIEKYISIpHYIO (U3UKY, DJEKTPOJAWHAMHKY, KBAaHTOBYIO
(GU3MKY U JIEMEHTHI aCTPOPHU3UKHY;

e GOpMHpOBaHNE YMEHHH TIPUMEHATH TEOPETHUYECKHE 3HAHUS Ui OOBICHEHHS
¢bu3nYecKux SBICHUN B MPUPOE U Ui MPUHATUS NMPAKTHYECKUX PEIICHUH B MOBCEIHEBHOU
KH3HH;

e OCBOCHHE CIIOCOOOB pELICHHs Pa3IMYHbIX 3aJjad C SBHO 3a/JlaHHON (U3UYECKOM
MOJIENTBIO, 3ajad, IO/Pa3yMEBAIONIMX CAMOCTOSTENFHOE CO3laHue (DU3MYECKOW MOJeNH,
aJIeKBaTHOW yCJIOBHSIM 3aJ1a4H;

e TIOHUMaHWE (PU3MUECKUX OCHOB M MPUHIUIIOB NIEHCTBHS TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CpENy;

e OBJIQJICHUE METOJAMH CAMOCTOSITEIFHOTO TUTAHUPOBAHUS U MPOBEACHUS (PU3UICCKUX
HKCHEPUMEHTOB, aHajIM3a W WHTEpHpeTanud HH(POpPMAIUM, ONPENETICHUS JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yIbTara,

e CO3JIaHME YCJIOBHUH s  pa3BUTHS YMEHHH  IPOEKTHO-HCCIIEOBATENBCKOM,
TBOPUYECKOM AEATETbHOCTH.

Ha nzyuenne ®usnku (6a30BbIli YpOBEHb) Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUs
orBoautcs 136 gacos: B 10-m kmacce — 68 gacoB (2 vaca B Hemeno), B 11-m kimacce — 68
4acoB (2 yaca B HEJIEIIO).



[Ipemiaraemserii B nporpamMme nmo dusuke nepedeHp JTadOPaTOPHBIX M MPAKTUYECKUX
paboT SABJISETCS PEKOMEHJOBAaHHBIM, YUWTENb JIeJaeT BBIOOP MPOBEACHUS TaOOPATOPHBIX
paboT 1 OIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIXCsl.

Jnsa  peanuzanuu  OPOrpaMMbl  UCHOJB3YIOTCS  Y4eOHUKH, JIOMYHICHHBIE K
WCMOJIb30BAHUIO TIPU  peaiu3alliil  UMEIONIMX  TOCYJApCTBEHHYIO  aKKPEIUTAIUIO
o0pa3oBaTeNbHbIX MPOTrPaMM HAYAIBHOI'O OOILEro, OCHOBHOTO OOIIEro, CpeIHero oOIero
o0Opa3oBaHMs OpraHU3alMsAMHU, OCYIIECTBISIIOIIMMHA  00pa30BaTEIbHYIO JIEATEIHHOCTb,
npuka3zom Munnpocemenust ot 21.09.2022 Ne 858:

e ®usuka, 10 kimace/ Mskumies I'.51., byxosues b.b., Corckuit H.H. non penakiueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenscTBo "IIpocBemnieHue’»,

e ®usmka, 11 wiace/ Mskumes [.JI., Byxosues b.b., Uapyrun B.M. mon penaxiueit
[TapdentbeBoit H.A., Akimoneprnoe obmectBo «M3narenscTBo "IIpocBemnieHue"»,

DNEeKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, OMYIICHHBIE K WCIOIB30BAHUIO IPU
peaiv3alii HMMEIIIUX TOCYJapCTBEHHYIO aKKpEeIUTAIMio 00pa30oBaTeNbHBIX IPOTrpaMM
HAYaJIbHOTO OOIIEro, OCHOBHOIO OOMIEro, cpeaHero oOmero oOpa3oBaHUS IMPUKA3Z0M
Munnpocsenienus ot 04.10.2023 Ne 738:

« bubnmuoreka marepuanoB ®I'MC «Mos mkona — lib.myschool.edu.ru/market

HJ'IaHI/IpyeMbIe PE3yJAbTATHI 0CBOCHUS IPOrpaMMbl

OcBoenue yueOHoro npenmMera «®@u3nka» Ha YpOBHE CpeAHEro olIiero oOpa3zoBaHUs
(6azoBbIif  YypOBEHb) JIODKHO OOECHEUHTh JOCTH)KCHHE CIICAYIOUIMX JINYHOCTHBIX,
MCTAIMPECAMCTHBIX U TPCAMETHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

JInyHOCTHBIE pe3ybTAThl

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS yueOHOro npeamera «Pu3nka» T0JKHBI OTpaXKaTh
TOTOBHOCTh U CIIOCOOHOCTh  OOY4YarOIIMXCS PYKOBOJCTBOBAaThCS  C(HOPMUPOBAHHOMN
BHYTPEHHEH IO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHUEHTALMM, ITO3UTUBHBIX
BHYTPEHHUX YO€XJCHUH, COOTBETCTBYIOLIUX TPAJULMOHHBIM ILIEHHOCTSIM POCCUNHCKOIO
00111eCTBa, pacIIUPEHUE )KU3HEHHOTO OMbITa U ONbITa IEATEILHOCTH B IIpoliecce pealn3anuu
OCHOBHBIX HalpaBJI€HUI BOCIIUTATEIbHOMN 1€ATE€IbHOCTH, B TOM YHCIIE B YACTH!

1) rpaskIaHCcKOro BOCIMTAHMA:

c(OPMHUPOBAHHOCTh TPAXAAHCKOW MO3MIMHU OOYyYaloOLIErocsi Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHa POCCUICKOro 00IIeCTBa,

MPUHATHE TPAJAULMOHHBIX OOIEYETIOBEYECKHX I'YMAaHUCTHUECKUX U JIEMOKPATHUECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'Pa)KIaHCKOro OO0IEecTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3aluy,

YMEHHE B3aHMOJIEICTBOBATh C COLMAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHHM C HX
(GyHKIMSAMU ¥ Ha3HAYCHUEM,

TFOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHHUS

c(OpPMHUPOBAHHOCTH POCCUMCKON IpaXKAaHCKOW UACHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K I'OCYJapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM POCCUHCKUX
YU€HBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS .

Cc(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO TIOBECHNUS;

CIOCOOHOCTh ~ OLIGHMBATh CHUTYyallUI0 ¥ TOPUHUMATh OCO3HAHHBIE  pEILEHHUS,
OPUEHTHUPYICh HA MOPAIBHO-HPAaBCTBEHHBIE HOPMBI M LEHHOCTH, B TOM 4HCIE B
NESTENIbHOCTH YUYEHOTO;



OCO3HAHME JIMYHOTO BKJIJa B IOCTPOEHHE YCTOMUMBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

HCTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYas SCTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gpusndeckon Hayke;

5) TPy/10BOT0 BOCIUTAHUS:

MHTEPEC K pa3Iu4HbIM chepaM TpoPecCHOHATBHON JESTEeIbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (PU3UKOH M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiei
npoeCCUr U pealTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TJIAHBI,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JACTH (PU3UKH Ha
MPOTSDKEHUH BCEH JKU3HU,

6) 9KOJIOrNY€eCKOr0 BOCTIUTAHHUS:

C(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPHI, OCO3HAaHHE TJIOOATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIeM;

TUTAHUPOBAHKUE U OCYIIECTBIICHHE JICHCTBUH B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS
LeJIeN yCTOMYMBOTO Pa3BUTHS 4EJIOBEYECTBA,

pacuiMpeHre OIbITa JCSITEIbHOCTH HSKOJIOTUYECKON HAINPaBICHHOCTH HAa OCHOBE
UMCIOLIMXCS 3HAHUH 110 (PU3HKe;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUYECKON HAYKH,

OCO3HAaHHME LEHHOCTH HAYYHOW JESATEIBHOCTH, TOTOBHOCTh B NPOIECCE H3YyUCHHS
(GU3MKH OCYIIECTBIATh MPOCKTHYIO U MCCIIEIOBATEIBCKYIO JCSITEIBHOCTh WHAWBUIYAIBHO U

B IpYIIIIE.

MeTtanpeaMeTHbIe pe3yabTaThl
ITo3HaBaTe1bHbIE YHHBepCcAJIbHbIe Y4eOHbIe el CTBHSA
Ba3oBble joruveckue aeiicTBUA:

e CAMOCTOSITENILHO (POPMYNIMPOBATh M AKTyaJU3UpOBaTh MpoOIeMy, paccMaTpUBaTh ee
BCECTOPOHHE;

e OIIPEJIENIATH 1IeNU IeATEIbHOCTH, 33]1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;

e BBIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PACCMATPUBAEMBIX (PHU3UIECKUX
SIBIICHUSX;

e pazpabaThiBaTh IUIAH PEHICHUS TNPoOJeMbl C YYE€TOM aHaIn3a HWMEIOIIUXCS
MaTepHalIbHBIX U HEMaTEepPUAIbHBIX PECYPCOB;

e BHOCUTH KOPPEKTHBBI B JIESTEIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YIIHTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIEJICTBUH NEATETbHOCTH;

e KOOPIMHUPOBATh W BBITIONHATH pabOTy B YCIOBHSAX DPEATBHOTO, BHPTYAIBHOTO H
KOMOHWHUPOBAaHHOT'O B3aUMOJICHCTBUS,

e Pa3BHBATh KPEATHBHOE MBIIILUICHUE MTPH PEIICHUH )KU3HEHHBIX POOJIEM.

ba3oBble uccienoBarebCKue 1eHCTBHA!

e BIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBHIMH TIOHATHSAMH W  METOJAMH
¢u3nveckoil HaykH;

e BIAJICTh HAaBBIKaMH Yy4eOHO-HCCIICOBATEILCKOM W TIPOCKTHON JESTEIhHOCTH B
o0nacTi (PU3KMKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOWCKY METOOB
pereHwust 3a/1a9 (GU3NIECKOTO COAEeP KaHusl, TPUMEHEHHIO Pa3IMYHBIX METOJI0B MTO3HAHWS,

e BJIAJICTh BUJAAMU JIEATENBHOCTH T10 MOJYYEHUIO HOBOTO 3HAHHUSA, €T0 MHTEPIPETALUH,
MpeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3IMYHBIX y4YEOHBIX CUTYyallUsiX, B TOM 4YHCIE MpU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (PU3UKH;



e BBISBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSA3M U aKTYaJIM3UpPOBaTh 3ajaudy, BbLIBUraTh
TUIOTE3y €€ PELICHMs, HaXOAWTb apryMEHTHI Ul JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHMI,
3aJ1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

¢ AHAIM3UPOBATh IIOJyYEHHBIE B XOJE€ PEIICHUS 3aJa4d PE3yJIbTaThl, KPUTUYECKHU
OLIEHUBATb UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

e CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/]aul B 00pa30BaTEIbHOM IEATEIbHOCTH,
B TOM YHMCJIE IPU U3yYeHHUH (DU3UKH,

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

e yMETh  NEPEHOCUTh 3HAHUA 1O  (U3MKE B  MPAKTHYECKYI0  00JIacTh
KHU3HEICATECIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

e BBIJIBUTaTh HOBBIE UJIEH, IPEUIaraTb OPUTMHAIBHBIEC IOAXOAbI U PELICHHUS;

e CTaBUTH MPOOJIEMBI U 3a7a4H, JOITyCKAIONINE aTbTEPHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmei:

e BIAJICTh HABBIKAMU TOJNyYeHUS wuH(DopManuu (U3NIECKOTO COACPKAHUS U3
UCTOYHUKOB  pa3HbIX THUIOB, CaMOCTOSTEIBHO  OCYILECTBJIATH  IIOMCK,  aHAJU3,
CHCTEMATH3allMI0 W HMHTEPIpeTanuio HHQOpMAlMM  pa3IMYHBIX BUAOB H  (opMm
IIPEICTaBICHMUS,

e OLICHUBATh JOCTOBEPHOCTh MH(POPMALIUH;

e UICIIOJIb30BaTh CPEACTBA MH(DOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX 3a7ad C COOJIOACHUEM
TpeOOBaHUN HSPrOHOMUKM, TEXHUKH O€30MaCHOCTH, TUTHEHBl, pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€301acHOCTH,

e CO3/1aBaTh TEKCThl (PM3UYECKOTO COAEP)KAHUS B pa3zIMYHBIX (opMarax C Y4eTOM
Ha3HayeHus: WHGOpMalMU U IeJeBOMl ayauTOpuHu, BbIOMpas ONTHUMAJIbHYIO (opMy
IIPEICTaBICHNS U BU3yaIU3aliu.

KomMmyHukaTnBHbBIEe yHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

e OCYIIECTBIATH OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI 1€ TETbHOCTH,

e PACIO3HABATH MPEANOCHUIKNA KOHQIMKTHBIX CUTYallM U CMATYaTh KOHQIUKTHI;

* Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHsSI C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

e TIOHUMATh U MCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUAYaJIbHON pabOTHI,

e BEIOMpATh TEMATUKY U METOJbl COBMECTHBIX AEHCTBHI C y4ETOM OOLIUX UHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4JI€Ha KOJUIEKTHBA,

e IPUHUMATDH II€JIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHPOBATH
NENCTBUS MO €€ JOCTHKEHHUIO. COCTaBIIATh IUIaH ACUCTBHUM, PACIPENEIATh PO C YyUETOM
MHEHUH y4aCTHHUKOB, 00CYKJ1aTh Pe3yIbTaThl COBMECTHOM pabOTHI;

e OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOTr0 y4YaCTHHKAa KOMAaHJIbl B OOLIMiA
pe3ynbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM,

e IIpeJIaraTh HOBBIE IPOEKTHI, OLIEHUBATh UIEH C IO3UIUY HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

e OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IMOBEJEHUE B Pa3IMYHBIX CUTYALHsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUITUATUBHBIM.

PeryasitTuBHbIe yHHBepcaJIbHbIe Y4eOHbIe NelicTBUS

Camoopranmsaumus:

e CAMOCTOSITENILHO OCYIIECTBIISTh [T03HABATEIbHYIO JAESATEIbHOCTD B 00JIACTH (PU3HKH U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auH;

e CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH PELLIEHUS PACUETHBIX M KAUECTBEHHBIX 33]1a4, IJ1aH
BBIMOJIHEHUS] IPAKTUYECKOM paboThl € Y4ETOM HMEIOIIUXCS PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHHH;



e JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM,

e pacIIUPSTh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

e JIeTIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBAThH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTh
3a pelleHue;

e OLICHUBATh IPUOOPETEHHBIN OIIBIT;

e CII0OCOOCTBOBATh (POPMHUPOBAHUIO U MPOSABICHUIO ASPYAMLIMH B 001acTh (PU3MKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYJIBTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIN HHTE/UIEKT:

e JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JESATEIbHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB IIEJISM;

e BIAJICTh HABBIKAMU IIO3HABATEILHOM pEeQIIEKCHH KaKk OCO3HAHUS COBEPIIACMBIX
JEHCTBHUI U MBICIIUTENBHBIX MIPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHUIA,

e UICTIOJIB30BaTh TpPHUEMBI peQUIeKCHU U OICHKH CHTyallud, BbIOOpa BEPHOTO
pelIeHus;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

e IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX IIPU aHAIHU3E PE3YNIbTaTOB JAEITEIbHOCTH;

e IPUHUMATH ce0sl, IOHMUMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA,

e IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAIHU3E PE3YNIbTaTOB JAEITEIbHOCTH,;

e IIPU3HABATh CBOE IIPABO U IIPABO APYTUX HA OMIMOKH.

B mporiecce mocTukeHUs: IMYHOCTHBIX PE3Yy/IbTaTOB OCBOSHUS MPOTpaMMbI 1o (hu3mke
JUIsL  YpOBHS CpefaHero oo6mero oOpa3oBaHus Yy OOYYalOIIUXCS COBEPIICHCTBYETCS
SMOILIMOHANBHBIN HHTEJUIEKT, MPeAIoaralonuii chopMrUpOBaHHOCTS:

e CAMOCO3HAHUS, BKJIOYAIOIIETO CIIOCOOHOCTh IIOHMMAaTh CBOE HMOIMOHAIBHOE
COCTOSIHME, BHJIETh HANpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOLMOHATIBHON cdepbl, OBbITh
YBEPEHHBIM B ce0e;

e CAMOPETYJNIMPOBAHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHME  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IOBEJECHME, CIIOCOOHOCTH aJalNTUPOBAaTHCA K SMOLMOHAIBHBIM
W3MEHEHMSIM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHMBALlMH, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTHXKEHHUIO LENIU U YCIexy,
ONTHMH3M, NHULIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

e OMIIATHH, BKJIHOYAIOIIEH CIIOCOOHOCTh TOHUMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YYUTBIBATh €r0 MpPHU OCYIIECTBICHWU OOLIEHHs, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

e COI[MAJIHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTbh BBICTPaMBaTh OTHOLICHUS C
JOPYTUMH JTHOAbMH, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3periaTh KOH(IUKTHI.

IIpeamerHble pe3yabTaThI
10-it kaace

K konmy oOydenuss B 10-M kJjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHUI:

e IEMOHCTPUPOBATh Ha NpUMEpax poiib U MecTo GU3UKM B  (popMHpOBAHUU
COBpEMEHHOW HayYHOU KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHIA, B
MIPAKTUICCKON JCSITEILHOCTH JTFOJICH;

e YUYUTHIBATh TPAHUIIBI MPUMEHEHUS U3YUYEHHBIX (DU3MUECKUX MOJENel: MaTepuaibHas
TOYKA, WHEPIMATbHAS CHCTEMa OTCYeTa, a0COFOTHO TBEPJIOE TEJO, HCAITBHBIN ra3, MOJICITH
CTPOCHHS Ta30B, KHUJIKOCTEH U TBEPABIX Tell, TOUCUHBIN dJIEKTPUUECKUN 3aps]l IPU PEIICHUU
(bU3UYeCKUX 3a/ad;

e pacro3HaBaTh (hU3NUECKUE SBICHHS (IIPOIECCHI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUIECKON TEOPHH CTPOCHHSI BEIIECTBA W JJICKTPOIUHAMUKH:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHUE, CBOOOJHOE MaJCHHE Te,



JIBUKCHHUE I10 OKPYKHOCTH, HWHEpHHs, B3aummojeictBue ten, auddysus, OpoyHOBCKOE
JBYDKEHHUE, CTPOCHME KUIKOCTEH M TBEPIBIX Tell, K3MEHEHnEe o0beMa Tell NPU HarpeBaHUU
(oxmaxkneHuu),  TEIUNIOBOC  pPaBHOBECHE,  HWCIAPCHUE,  KOHJCHCALMWS,  IUIABJICHHE,
KPUCTAJIIIN3aLus, KHUIICHHWE, BJIIAKHOCTh BO31yXa, IOBBIICHUE IABJICHHA TIa3a IPU €ro
HarpeBaHUU B 3aKpbITOM COCYJ€, CBSI3b MEXIy IapaMeTpaMu COCTOSHUSI ra3a B
M30IIpoLeccax, JIEKTpU3aLus Tell, B3aUMOACUCTBHE 3apA0B;

e ONUCBHIBATh ~MEXAHUYECKOE JIBIKCHHE, UCMONb3ysd (U3MUYECKHE  BETUYMHBI:
KOOpJUHATA, IIyTh, IIEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUIIa, UMITYJIbC Tela,
KUHETHYECKasi SHEeprus, MOTCHLUANbHAs SHEPrHs, MexXaHHueckas paboTa, MexaHHW4ecKas
MOIIHOCTh; IPU ONUCAaHUM IPABUIBHO TPAKTOBATH (DU3MUYECKHH CMBICT HCIIOJIb3YEMbIX
BEIMYMH, WX OOO3HAYCHHMS W €IWHUIBI, HAXOAWUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(GU3NYECKyro BEIMUYHUHY C APYTMMU BEITUYMHAMU,

e ONKCHIBATh M3YUYCHHBIEC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHMSI, UCIOJb3Ys
¢u3nyeckue BEIMYMHBI. JIaBICHUE ra3a, TeMIepaTypa, CpeHss KUHETHYecKas >Heprus
Xa0TUYECKOTO JABMXKEHUS MOJEKYJ, CPEeIHEKBaJpaTHUHAas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS 3HEeprus, paboTa raza, KoapUIHUEHT M0JIE3HOro JAEHCTBHS TEIJIOBOIO
JBUTATENsl; MPU OINHMCAHUU MPABUWIBHO TPAaKTOBATh (PU3MYECKUI CMBICT HCIOJIb3YEMbBIX
BEIMYMH, UX OOO3HAYCHMs] W €IUHMIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BETMYMHY C APYTHMH BETHYHMHAMH,

e ONMCHIBATh H3YYCHHBIE OJJIEKTPUYECKUE CBOMCTBA BEUIECTBA M AJIEKTPUYECKUE
sBJICHUST  (LIPOIIECCHI), UCMONB3ys (U3UYCCKHE BEIWYMHBL  DJICKTPUUSCKHHA  3apsi,
EKTPUYECKOE I10JI€, HAINPSHKEHHOCTh II0JIsI, IOTEHLMaN, Pa3sHOCTh NOTEHUUAJIOB; IIpU
ONMCAaHWM TPABWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIONB3YEeMBIX BEIWYHMH, HX
0003HaYeHMsT M E€IUHHUIBI; YKa3bIBaTh (DOPMyIJIbl, CBS3BIBAIOLIME TaHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMU;

e QHATIM3UPOBATh (PU3NUECKUE MPOLIECCH] U SIBIECHUS, HUCIOb3Ys (U3NUECKUE 3aKOHBI U
MPUHLMIIBL. 3aKOH BceMupHoro tsrotenus, |, 1l u Il 3axkonsr HeloToHaA, 3aK0OH COXpaHEHUs
MEXaHUYECKON DJHEPIHM, 3aKOH COXPAHEHMsI WMILYJIbCA, HPHUHLMII CYNEPIO3ULUN CHII,
MPUHLMII PaBHOINPABUS HWHEPLHUAIbHBIX CHCTEM OTCYETa, MOJEKYJISPHO-KUHETHUECKYIO
TEOPUI0 CTPOEHUsl BEUIECTBA, I'a30BbIE 3aKOHBI, CBS3b CPEOHEH KHUHETHUYECKON HHEPIUH
TEIUIOBOTO  JIBWKEHUS MOJIEKY] C aOCONIOTHOW  TeMIlepaTypoil, TMepBbId  3aKOH
TEPMOJVMHAMHUKH, 3aKOH COXPAHEHHUsS IEKTPUYECKOro 3apsnaa, 3akoH KyiloHa, mpu sToM
pa3nauyaTth CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €M0 MAaTEMAaTHUECKOEe BBIPA)KEHHUE U YCIOBUS
(rpaHu1Ibl, 007aCTH) IPUMEHHUMOCTH;

¢ OOBSACHATH OCHOBHBIE MPHUHLMIIBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3nuyarh yCJIOBUS UX O€30MAaCHOTO MCIIOJIB30BaHMSI B TOBCEIHEBHOM KU3HH,

e BBITMOJHATh IKCIEPUMEHTHI 0 UCCIEI0BAHUIO (PU3UUECKHUX SIBICHUN U MPOLIECCOB C
UCTOJb30BAHUEM TPSAMBIX H KOCBEHHBIX HM3MEpEHHH, MNpu 3ToM (HOpMYIHpPOBAThH
npobiemy/3aadqy ¥ THIOTE3y YYeOHOrOo OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEUI0KEHHOT0 000PYA0BaHUS, IPOBOAUTH ONBIT U (POPMYTUPOBATH BBIBOIHI,

e OCYIIECTBIISATh MpPsIMbIE U KOCBEHHbIE M3MEPEHUS (PU3UUECKUX BEIUYMH, MPH 3TOM
BBIOMPATh ONTUMANBHBIA CIOCO0 M3MEpPEHHs] M HCIOJIb30BaTh M3BECTHBIE METOJbI OLICHKH
MTOTPEIHOCTEN U3MEPEHUN;

e FICCIIEIOBATh 3aBUCHUMOCTH MEXJy (U3NYECKMMU BEJIMYMHAMHU C HCIIOJIb30BaHUEM
NPSIMBIX W3MEPEHHH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBaTh pPE3yIbTaThl
MOJy4YeHHON 3aBHUCUMOCTH (PM3MYECKUX BEJIMYMH B BUAE TaOMUIl U TpaduKoB, JenaTh
BBIBOJIBI 110 PE3Y/IbTATaM HUCCIIEIOBaHMS,

e cOOMOaTh MpaBmiia 0e30MacHOr0 TPyAa MPH MPOBEIECHUH HCCIEIOBAHUN B paMKax
y4eOHOIro HKCHEPUMEHTA, Yy4eOHO-UCCIIEAOBATENbCKOM M TMPOEKTHOM JEATENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1a00PaTOpHOro 000pyI0BaHHUS;



e PEIIaTh pacueTHHIC 3a7auyd C SBHO 33aJaHHON (U3NYECKOH MOJENBIO, HCIOIb3YA
¢du3nueckue 3aKOHBl W IPHUHIMIIBI, HAa OCHOBE aHAlW3a YCJIOBUS 3aJadd BBIOMPATH
(bU3NYeCKyI0 MOJEIb, BELACTATh (PU3nyYecKre BEIHMYUHBI U (POPMYIBl, HEOOXOIUMBIE IS e
pelIeHusl, NPOBOAWTH pPACYeThl M OLCHHWBATh PEAIBHOCTh MOJYYEHHOTO 3HAYCHHS
(U3HUECKOI BEIIUYUHBI;

e peIIaTh KAYeCTBEHHBIC 3a/laud. BBICTPAMBATh JIOTMYECKH HETPOTHBOPEUUBYIO
LEMOYKY PAaCCyXJACHUIH C OMOpOi Ha M3y4EeHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (pusmueckue
SIBJICHUS,

e UICTIOJIb30BaTh NPU pPEIICHHHM YYeOHBIX 3a/a4 COBpPEMEHHbIE WH(OPMAIMOHHbIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMH U MPEICTABICHHUS y4eOHOU U
HAYYHO-TIONYJISIpHONW HMH(OpPMAIMH, MOJYYECHHON W3 Pa3IMYHbIX HWCTOYHHUKOB, KPUTHYECKH
aHAIM3UPOBATh NOJTY4aeMyI0 HH(POPMAIHIO;

e IPUBOJIUTh TPHUMEPHl BKJIAala POCCHHCKHX W 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOIIEro MHpa, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHH,

e IICIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (HU3MKE B IOBCEJHEBHOW KHM3HU IS
obecriedeHrst 0€30MaCHOCTH MPH OOpaIIeHUH ¢ TPUOOPaMU U TEXHUYECKHUMHU YCTPOMCTBAMH,
IUISL COXPAaHEHHMS 3JJ0POBBSI M COOJIIOZCHUSI HOPM SKOJIOTHUYECKOTO TTOBEJICHUSI B OKPY)KaIOIIEH
cpene;

e paboTaTh B TPYNIE C BHIMOJHEHUEM Pa3JIMYHBIX COLUHUAIBHBIX POJIEH, IIIAHUPOBATH
paboTy Trpymnmbl, pallMOHAIBHO PACTPEACIATh OOSI3aHHOCTH U TUIAHUPOBATH JIESTEILHOCTH B
HECTaHJIAPTHBIX CUTYalUsX, aIcKBaTHO OL[CHUBATh BKJIAJl KaXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMOi POOIIEMBI.

11-i knace

K koHmy oOydenuss B 11-m kJiacce mpeMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHUI:

e IGMOHCTPUPOBAaTh Ha TMpUMepax poidb M MecTo ¢GU3MKU B (HopMUPOBAHUH
COBPEMEHHOM HAay4YHOW KapTUHBI MHUPA, B PA3BUTUM COBPEMEHHON TEXHUKHU U TEXHOJOTUH, B
MIPAKTUYECKOH EATENILHOCTH JIFOJIEH, 1IeTOCTHOCTh M €JMHCTBO (PU3MYECKON KapTUHBI MUPA,

e YUUTHIBATh TPAHUIIBI NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJENEH: TOYEHHbIN
EKTPUYECKUI 3apsill, JIyd CBETa, TOYEUHBI MCTOYHUK CBETA, sIE€pHAas MOJEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOT0 AJIpa MPH pelieHnH GrU3HUecKux 3ajad;

e pacno3HaBath (HU3MUIECKHUE SIBICHUS (IIPOLIECCHI) U OOBSICHATh HX Ha OCHOBE 3aKOHOB
NEKTPOAMHAMUKM M KBAaHTOBOM (U3MKM. DJIEKTpUUECKas IPOBOJUMOCTb, TEMJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBHUA TOKA, B3aUMOJEHCTBUE MAarHUTOB,
AJIEKTPOMAarHuTHas WHAYKLHWSA, OEHCTBHE MAarHUTHOTO MOJs HAa IPOBOJAHMK C TOKOM U
JBIDKYIIUICS — 3apsll, OJEKTPOMarHUTHbIE KoJie0aHWs W BOJIHBL, NPSAMOJIMHEHHOe
pacnpocTpaHEHHE CBETa, OTpakeHHWe, NpejomiieHue, HHTephepeHuns, AUPpakiIus Hu
NoJsipu3anysl CBeTa, Jucrepcust cBera, (orodnekrpudeckuil dpdexr (poroaddekr),
CBETOBOE JABJICHHE, BOSHUKHOBEHUE JIMHEWYATOT0 CIIEKTPa aTOMa BOJOPO/ia, ECTECTBEHHAs U
HCKYCCTBEHHAas paJJuOaKTUBHOCTE;

e ONUCHIBATHh M3YUYCHHBIC CBOWCTBA BellecTBa  (DJICKTPUYECKHE, MArHUTHBIC,
ONTHYECKHE, ODIIEKTPUYECKYIO IPOBOJUMOCTh PA3IUYHBIX CPEI) M DICKTPOMAarHUTHBIC
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (DU3UUCCKHE BETUUUHBI: AIEKTPUIECKUI 3apsil, CHia TOKa,
EKTPUYECKOE HANPSDKEHUE, D3JIEKTPUYECKOE CONPOTUBIIEHHUE, PA3HOCTh IOTEHLUANOB,
UIEKTPOABIKYIIAs CUJla, paboTa TOKA, MHIYKIHMS MarHUTHOrO IoJid, cuia Amrmepa, cuia
JlopeHua, MHIYKTUBHOCTb KaTYIIKH, SHEPTHS JIEKTPUUECKOTO0 U MarHUTHOTO MOJIEH, epruos
U 4YacToTa KojeOaHMil B KojeOaTenTbHOM KOHTYpe, 3apsl] M Cujla TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHHi, (POKYCHOE pacCTOSHHE W ONTHYECKas Cuja



JIUH3bI, TIPY OMUCAHUM TPABWILHO TPAKTOBATH (PU3UYCCKUI CMBICT UCIOJIb3YEMBIX BEJIMYMH,
WX 0003HAYCHHUS M CIAWHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C IPYTUMU BEJIMYNHAMU;

e ONIMCHIBATh W3YYCHHBIC KBAaHTOBBIC SIBJICHHS M TPOIECCHI, HUCIOIB3YS (HU3UUYECKHE
BEJIMYUHBI. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTHs U
UMITYJTbC (DOTOHA, TIEPHOJ TMOJypacnazga, dHEPrus CBS3UM aTOMHBIX sjep, NMPH ONMUCAHUU
MPABWIBHO TPAKTOBaTh (DU3MYECKHI CMBICT HCIIOJIb3YEMBIX BEIMYWH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3HYECKYIO BEIHMYHUHY C JIPYTUMH
BEJTMYMHAMU, BBIYUCIISITH 3HAU€HNE (PU3UUYECKON BETUIHHBI,

e AHAJTM3UPOBATh (U3UYECKHUE MPOIIECCHI U SBJICHUS, UCTIONIB3Yys (U3UUYECKUE 3aKOHBI U
NPUHOUIBL 3aKk0oH OMa, 3aKOHBI TOCJEIOBATEIBHOTO MW MApPAUIETBHOTO COCAMHEHUS
MPOBOJHMUKOB, 3akoH Jlkoyms—JIeHna, 3aKkOH 2JIGKTPOMAarHUTHOM WHAYKIIMH, 3aKOH
MPSIMOJIMHEIHOTO PacCIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI MIPEIOMIICHUS
CBeTa, ypaBHeHHe OWHITeHa ans (orodddexrta, 3aKOH COXpAHEHHsS] IHEPrHH, 3aKOH
COXpaHEHHUS MMITYJIbCA, 3aKOH COXPaHEHHUS HJIEKTPUUYECKOTO 3apsja, 3aKOH COXPAHCHHS
MacCOBOI'0 YHMCIA, MOCTyNaThl bopa, 3aK0H paguoakTUBHOTO pacnaja, MpU 3TOM pa3auvarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKECHUE U YCIOBHUS (IpaHMIIbI,
00J1aCTH) IPUMEHUMOCTH;

e OIIPENICTISATh HANpPABJICHUE BEKTOPAa WHAYKIIMM MArHUTHOTO TIOJISI TMPOBOJHHUKA C
TOKOM, CHJIbI AMriepa 1 cuJibl JIopeHna;

e CTPOUTh W OINHKCHIBATH H300paXKEHHE, CO3/IaBaeMO€ TUIOCKUM 3EepKalloM, TOHKOM
JIMH30M;

e BBITIOJIHATH IKCIIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN U MPOIECCOB C
WCIONIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEPEeHH: Tph ITOM  (POpMYyIUpOBaThH
npobiemMy/3agady W THIIOTE3y YUeOHOTrO OKCIIEPHUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEITIOKEHHOTO 000PYA0BaHMUS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOJIHI,

e OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE M3MEPEHMsI (U3UYECKUX BEITUYHH, TIPU ITOM
BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUS M HCIIOJIB30BAaTh M3BECTHBIE METOJBI OIEHKU
MTOrPEIHOCTEN U3MEPEHUN;

e UCCIIEJIOBATh 3aBUCUMOCTH (PU3UYECKMX BEITUYUH C HCIOJIB30BAHUEM MPIMBIX
M3MEPEHHI. TIPH ATOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH pe3yibTaThl MOJYy4YEHHON
3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHAE Tabnuil U TpaduKoB, AeNaTh BBIBOJLI IO
pe3yibTaTaM UCCIIeI0BaHUS,

e coOMIOAaTh MpaBuiia 0E30MacHOrO TpyJa MPH MPOBEACHUHN HCCIEIOBAHUM B pamMKax
y4eOHOTO DKCIIEPUMEHTa, Y4eOHO-UCCIEIOBATEILCKON M TMPOCKTHOW JEATEIHHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OPATOPHOTO 0OOPYIOBAHHS,

e pEIIaTh pACUYETHBIC 3aJa4d C SBHO 3aJIaHHON (PU3MYECKOM MOMCIBIO, HCIIOIb3YS
¢u3nueckue 3aKOHbl W TPUHIMIB, HAa OCHOBE aHalIM3a YCIOBUS 3aJa4d BHIOMpaTh
(bUBUYECKYIO MOJICIb, BBIJCIATh (PU3UUECKHUE BETUYUHBI U (POPMYIIBI, HEOOXOAUMBIC IS €€
pelieHusi, MPOBOJUTh pacyeTbl M OLIEHMBATh PEAJIbHOCTh MOJYYEHHOI'O 3HAYEHUS
(hbU3UIECKOI BEITMYHHBI;

e pelIaTh KAYECTBEHHBIE 3aJauyM. BBICTPAMBATH JIOTMUYECKH HEMPOTUBOPEUHBYIO
IIETI0YKY PACCYKICHHH C OMOpOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (HU3HUYECKHE
SIBJICHHS,

e UCTIOIB30BaTh TPH PEIICHHH YYEeOHBIX 3aJad COBPEMEHHbIC WH(OPMAIIMOHHBIC
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN U TIPEICTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIPHON WMH(OpMAIU, MOJyYeHHONH W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUYCCKU
aHAIM3UPOBATH MOTYIaeMyI0 HH(OPMALIHIO;

e OOBSICHATh TPUHIIMIIBI JCHCTBUS MAaIIWH, TPHOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3nuyaTh yCIOBHS X O€30MMACHOTO MCIOIh30BAaHUS B TIOBCETHEBHOW KU3HU,



e IPUBOJUTH MPUMEPHl BKJIaJa POCCUHUCKUX M 3apYOCIKHBIX YYCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHPA, B PAa3BUTHE TEXHUKH W
TEXHOJIOTHH;

e HCIIOJIH30BAaTh TEOPETUYECKUE 3HAHHWSA IO (U3UKE B ITOBCETHEBHOW JKM3HU IS
obecnieueHurs 6€30MaCHOCTH MPU OOPAIICHUH C IPUOOPAMU U TEXHHUYECKUMH YCTPOHCTBAMH,
JUTSI COXPAHEHUS 3JI0POBBS U COOTFOZICHHUST HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPYKAFOIICH
cpene;

e paboOTaTh B TPYIIIE C BBIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, TIAHUPOBATH
paboTy TpYIIBI, PAlOHATBHO PACTIPEICNATh 00sI3aHHOCTH U IJIAHUPOBATH JCSITEIHLHOCTH B
HECTaHJAAPTHBIX CUTYyalMsX, aJCKBaTHO OLICHUBATh BKJIAJl Ka)KJIOT0 U3 YYACTHUKOB IPYIIbI B
pelIeHrne paccMaTpUBaeMON TPOOIIEMEI.

Coaep:xkanue yueOHOro nmpeamera

10-# knace

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA

®usuka — Hayka o npupoae. Hayuneie MeTObI TO3HAHUS OKpYykaromero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE TO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (U3MUECKUX SABIGHUH U mpoueccoB. HayuHble TIHIOTE3bI.
dusnueckue 3aKOHBl U TEOPHH. | paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIIMT
COOTBETCTBHUS.

Ponp u Mecto Qu3uku B (popMHpOBAaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKOU JEATEIbHOCTH JIIOICH.

JlemoHCTpanuu

Amnarnorosble U HU(PPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nea 2. Mexanuka

Tema 1. KunemaTnka

Mexannueckoe ABmkeHHE. OTHOCHUTENBHOCTh MEXaHHWYecKoro ABMkeHus. Cucrema
orcuera. Tpaekropus.

[lepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpEHHE
MaTEpHUaIbHOW TOUYKH, MX IPOEKLNN HAa OCH CUCTEMBI KOOpAUHAT. ClI0XKEHUE NepEMEIIEHUI
U CJIOKEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPSMOJIMHENHOe ABMKeHe. [ paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobosHOe najieHne. Y cKkopeHre CBOOOTHOTO Ma/IeHHS.

KpuBonuneiiHoe nBwxeHue. [[BH)KEHWE MAaTEpUAIBHOM TOYKHM MO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEMHAs CKOpocTh. Ilepuon u
yactoTa oOpanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpPOMCTBA M IPAKTHUYECKOE IMPUMEHEHHUE: CIHIOMETpP, IBHKCHHUE
CHaps/10B, LICTIHBIE U PEMEHHBIE ITepEeauH.

JlemoHCTpanuu

e Mozxenp CHUCTEMBI OTCUETa, WIUIOCTpAlUsl KHHEMATHYECKHX XapaKTepUCTHUK
JBUKECHMSL.

e [IpeobpazoBanue ABMKEHUH C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

o [TaneHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

o HaOmronenue paBwkeHWsl Tena, OpOLIEHHOTO IMOJ YIIOM K TOPU30HTY U
TOPU30HTAJIBHO.

o l3mepenne yckopeHus cBOOOTHOIO HaieHUs.



o HanpaBiieHue ckopocTH MpH IBUKEHUU 110 OKPYKHOCTH.

VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIE PadOThI

e I3yueHne HEpaBHOMEPHOI'O JABM)KEHHUS C LEJIbI0 ONPEACIICHUs MIHOBEHHOU
CKOpPOCTH.

e UccrnenoBanne COOTHOLIEHMST MEXAY IYyTSIMHM, IPOMIEHHBIMM  TEJIOM  3a
IIOCJICZIOBATEIbHBIE PABHBIE IIPOMEXYTKM BPEMEHM IIPU PABHOYCKOPEHHOM JBM)KCHHH C
Ha4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

o M3ydyeHne NBMKEHUS IIApUKa B BA3KOW KHUIKOCTH.

o M3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunnun orHocutensHOocTH ['ammites. Ilepseiii 3akoH HproTona. MHepuwmanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuina. [lpunnun cynepnosunuu cuil. Bropoit 3akon Heiorona st
MaTepuaabHOU TOUkH. Tperuit 3akoH HproTOHA U1 MaTEpHATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOPOCTb.

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

Tpenue. Bunsl Tpenust (1mokos, ckojibxeHus, kauenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHuss CKOJNbXEHUs MU cuiaa TpeHus nokosa. Kosddunuent tpenus. Cuia
COIPOTHUBIICHUS NIPU JBMXKEHUHU TeJa B AKHUAKOCTU WU Tase.

[TocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT cuiibl OTHOCHUTEIBHO OCH BpalleHus. [lnedo cuibl. YciioBusi paBHOBECHS
TBEPAOrO Tea.

TexHnueckue ycTpoiicTBa M MPaKTUYECKOE MPUMEHEHHE: MOJIUIMITHUKH, ABU)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

JlemoHCTpanuu

« SIBeHnE nHEpLUN.

o CpaBHeHUE Macc B3aMMOJIEHCTBYIONIUX TEI.

» Bropoii 3akoH HeroTOHA.

» MI3mepenue cuil.

o Ciio’xeHune CHil.

e 3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(popMariui.

» HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U MAJCHUH.

o CpaBHEHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHMS.

« YcIii0BUs paBHOBECHS TBEPIOTO Tena. Buabl paBHOBecHSI.

Y4eHnueckuil IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

o N3yuenue aBmkeHust Opycka 1o HaKJIOHHOM TJIOCKOCTH.

e UccrnenoBanre 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B TMpYKUHE U
PE3UHOBOM 00pa3sle, OT ux Aeopmaruu.

e VccrnenoBanue yclioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aK0oHBI COXpaHEeHUs] B MEXaHUKe

Nmnynbc MaTepuanbHON TOYKH (Tela), CUCTEMbl MaTepUATIbHBIX ToueK. VIMITyNIbC CHITBI
Y U3MEHEHUE UMITYJIbCA TeNa. 3aKOH COXPaHEHMs UMITYJIbca. PEaKTUBHOE IBUKEHUE.

Pa6ora cunbl. MOIIHOCTB CHITBI.

Kunernueckas sHeprus mMatepuaibHON ToukH. Teopema 00 M3MEHEHUH KMHETHYECKOM
SHEPTHUH.

[TorennmaneHast sHeprus. IloTeHnuanbHass dHEprus ynpyro JaehopMUPOBaHHOM
npyxuHsl. [loTeHuManbHas s3Heprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnansHble M HEMOTEHIIMAIbHBIE CHIIbL. CBsI3b pabOThI HEMTOTEHIIMATBHBIX CHJI C
W3MEHEHHEM MEXaHMYECKOM HHEPrUM CHCTEMBI TEJ. 3aKOH COXPAaHEHUS MEXaHWYECKOU
SHEPTUH.



VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnYyeckue ycTpoNCTBa U MPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

JeMoHcTpauuun

» 3aKOH COXpaHEHMsI UMITYJIbCA.

» PeakTBHOE IIBMKEHUE.

e [lepexos mOTEHIIMATIBLHON SHEPTUH B KHHETHYECKYIO U 0OPaTHO.

VYdeHndeckuil 3KCIepUMEHT, J1abopaTOpHbIE pabOThI

e N3yueHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO IBYX OJWHAKOBBIX HUTSIHBIX
MasiTHUKOB.

e lccnenoBanue cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEpruM Tejia Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipuasi puznka v TepMOJIMHAMHKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TeOpHH

OCHOBHbBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUM U UX OIBITHOE
obocHoBaHue. bpoyHosckoe apmxenue. Auddysusa. Xapakrep IBHKEHUS U B3aUMOACHCTBUS
YacTHUI[ BemecTBa. MOJAETN CTPOSHHS Ta30B, KHIKOCTEH M TBEPABIX TeNl M OOBSICHEHHE
CBOMCTB BEIECTBA HA OCHOBE 3TUX Mozened. Macca u pasmepsl Mosekys. KonuuecTBo
Bemiecta. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u ee uzmepenue. llkana temneparyp Llenbcns.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON Teopuu
ujeagbHOro rasa. AOGCONIOTHas TeMIepaTypa Kak Mepa cpeiHel KHMHETHYeCKOH sHepruu
TEILNIOBOTO JBWXKEHUs dacTul rasa. Illkama temmneparyp KenbBuna. ['a30BbIE 3aKOHBI.
VYpasuenne MenneneeBa—Kuanelipona. 3akon lanerona. M3onporneccsl B uaeaabHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. ['paduueckoe MpencTaBICHHE H30IPOLIECCOB:
u30TepMa, U30xopa, nzodapa.

TexHU4ecKkue ycTpocTBa U MPAKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OaApOMETD.

JleMoHCTpanuu

e OnBITHI, J0Ka3bIBAIOIIME JUCKPETHOE CTPOEHHUE BellecTBA, (poTorpaduu Mosexyn
OpPraHUYECKUX COCAVHEHUN.

e OnbITHI 1O AUPPY3UH KUIKOCTEH U Ta30B.

* Mozens OpOyHOBCKOTO JIBHXKEHUSI.

e Monens onbrta LlTepHa.

o OnBITHI, TOKa3bIBAIOLIUE CYIIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOECHCTBHS.

o Mopeinb, HIUTFOCTPUPYIOIIAs IPUPOLY TAaBJICHHS ra3a Ha CTEHKHU COCya.

o OnBITHI, WJUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UAECAIBHOTO Ia3a, N30MPOLECCHI.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI

e Onpezenenre Macchl BO3/AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHHil o0bema
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

o MccrnenoBanue 3aBUCMMOCTH MEX]y TapaMETPAMU COCTOSTHUS Pa3peXEHHOIO rasa.

Tema 2. OCHOBBI TEPMOAUHAMHMKH

TepMmonnHamuueckas cucrema. BHyTpeHHs 3HEpIUsl TEPMOJAMHAMUYECKON CUCTEMBI U
crocobbl ee wu3MeHeHus. KomudectBo TemnoTsl M pabora. BHyTpeHHSsS 3Heprus
OJIHOATOMHOI'0 WJEaJIbHOTO rasza. Buael Teruionepenauu: TEIIONPOBOAHOCTh, KOHBEKIMS,
M3JIy4eHHE. Y IeJbHas TeIJIOEMKOCTh BelecTBa. Koau4yecTBo TEIIOTHI TPH TEIUIONEpeaaye.

[Tonatue 06 anmabatHOM mporuecce. IlepBbiii 3akoH TepMoauHAMUKU. [IpumeHeHue
NIEPBOT0 3aKOHA TEPMOJMHAMMKHM K H3ompoueccaM. I'paduueckas uHTepnperanus pabOThI
rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIeCCOB B MPUPO/IC.



TemnoBele Mmamuubl. [lpuHIMNBL JgedcTBUS TemoBblX MamMH. IIpeoOpazoBanus
SHEpPruu B TEIUIOBBIX MamuHax. Ko3dduuueHt mnone3Horo nedcTBUs TEIUIOBOW MAallMHBI.
[ukn Kapuo u ero kodpQummeHT Mmone3Horo ACHCTBHS. DKOJOTHYECKHUE MPOOIEMBI
TEIJIO9HEPTEeTUKU.

TexHuueckue ycTpoHCTBa M IMPAKTUUYECKOE IPUMEHEHME: JIBUraTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHIULIUOHED.

JlemoHCTpanuu

e lI3MeHeHne BHYTpEHHEH SHEpruM Tesa Ipu COBEPLICHUM padOoThl: BbUIET MPOOKU U3
OyTBUIKH TIOZ JIEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe myTem
TpeHus (BUICOACMOHCTPAIINSA).

o VI3MeHeHne BHYTpEHHEHN 3Hepruu (TeMiepaTypsl) Tejla Ipu TeIUIonepeaaye.

e OnbIT 10 agabaTHOMY PACIIMPEHUIO BO34YyXa (OIBIT C BO3YIIHBIM OTHUBOM).

e Monenu mnapoBoil TypOWHBI, JBUraTells BHYTPEHHEIO CrOpaHUs, PEaKTHUBHOIO
JBUTATEJIS.

YdeHn4ecKuil IKCIIEPUMEHT, TabopaTopHbIe PabOTHI

o MI3MepeHue yaenpHOM TEIII0EMKOCTH.

Tema 3. ArperaTHble cocTosiHusA BemiecTBa. Ma3oBble nepexoabl

[TapooOpa3zoBanne u KoHAeHcanus. Vcnapenue u kumneHue. AOCOIIOTHAS U
OTHOCHUTENIbHAsl  BJIAXHOCTb  Bo3ayxa. HaceblmeHnHbli map. VYpaenpHas — TemioTa
napoo0pa3zoBaHMs. 3aBUCUMOCTb TEMIIEPaTypbl KUIEHUS OT JaBJICHHUS.

Teepmoe Tteno. Kpucrammmueckue wu amopduble Tena. AHHM30TPONHS CBOMCTB
kpuctanoB.  JKugkume  kpucrtamubl.  CoBpeMeHHble — Marepuansl.  [lnaBineHne u
KpucTaymu3anus. Y ieabHast Tersiora miasiaenus. Cyonumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHE: TMTPOMETP M ICHUXPOMETD,
KaJIODUMETP, TEXHOJOTUH IIOJyYEHUS COBPEMEHHBIX MAaTepUaJoB, B TOM 4YHCIE
HaHOMAaTepHaJIoB, 1 HAHOTEXHOJIOTHH.

JleMoHCTpanuu

 CBolicTBa HaCBIIICHHBIX M1apPOB.

o Kunenune npyu NnoHMKEHHOM JJaBJICHUH.

o CriocoObI U3MEpEHUs BIAKHOCTH.

» HaOmroienue HarpeBaHMs U TUIABJICHUS KPUCTAIIIMYECKOTO BEIIeCTBa.

o JleMOHCTpalys KpUCTAIIJIOB.

YdeHn4eckuil SKCIIepUMEHT, Ja0opaTOpHbIE pabOThI

o I3MepeHne OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

Paznen 4. DaekrpoauHaMmnka

Tema 1. JnekTpocraTuka

OnexTpuzauus Tel. OJNEKTpUYECKUH 3apsal. JlBa BHJA DJIEKTPUUYECKHX 3apsAfOB.
[IpoBOAHMKY, TUINEKTPUKH U IOTYTIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHblli 3iIeKTpUYECKHI 3apsn.
OnexTpuueckoe mnose. HampsokeHHOCTh 3nekTpuueckoro mnojis. [IpuHmun cynepno3unuu
NMEKTPUYECKUX NOJIEH. JINHNN HANPSyKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun oamektpocrarnueckoro modisa. [loreHnman. Pa3HOCT MOTEHIIMATOB.
[IpoBogHMKM M JOMAPNEKTPUKM B JJIEKTpOCTaTHMUecKoM  mosie.  Jluanektpuueckas
MIPOHUIIAEMOCTb.

OnexTpoeMKkocTb. KoHneHcaTOp. DIEKTPOEMKOCTh INIOCKOT0 KOHAEHCATOpa. JHEPTHUs
3apsHKEHHOTO KOHZCHCATOPA.

TexHnuyeckue ycTpolcTBa U MPAKTUUECKOE MPUMEHEHUE: 3JIEKTPOCKOI, HJIEKTPOMETD,
IEKTPOCTATUYECKAS 3alUTA, 3a3eMJIEHHE AIIEKTPOIPUOOPOB, KOHEHCATOP, KOTUPOBAIbHbIN
anmnapar, CTpyWHBbINA IPUHTED.



JlemoHCTpanuu

e YCTpOWCTBO M IPUHIIUII ICUCTBUS JICKTPOMETpA.

e B3aumopencTBue Ha3IEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE T10JI€ 3aPSHKEHHBIX TEN.

o [IpOBOAHMKH B 3JIEKTPOCTATUUECKOM IIOJIE.

e DJIEKTPOCTATUYECKAs 3aIUTA.

o JINNEKTPUKY B 3JIEKTPOCTATUUYECKOM IIOJIE.

e 3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOI'O KOHJAEHCATopa OT IUIOLIAAU ILJIACTHH,
paccTOosHUSA MEXY HUMH U JUBJIEKTPUUECKON IIPOHUIIAEMOCTH.

e DHeprus 3apsHKeHHOr0 KOHIEHCaTopa.

YdeHu4ecKkuil SKCIIEPUMEHT, TabopaTopHbIe PabOThI

o I3MepenHue 37eKTpOeMKOCTH KOHJIEHCATopA.

Tema 2. IlocTosiHHBIN 31eKTPpUYecKU TOK. Toxku B pa3jM4HbIX cpeaax

DNEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBAHUS SJIEKTPUUYECKOro ToKa. McTouHmkm
toka. Cuna toka. IlocTostHHBIN TOK.

Hanpsioxenune. 3akon Oma aiid yyacTka Henmu.

DnexTpuueckoe COIIPOTHUBIICHUE. VY nensHoe COINPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaiesIbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH JIxoyns—JIeHna. MoOImHOCTE 3JEKTPHYECKOTO
TOKA.

DNEeKTpOABMKYIAasi CUJIa U BHYTPEHHEE COIPOTUBIIECHUE UCTOYHMKA TOKA. 3akoH Oma
JUIS TIOJIHOM (3aMKHYTO#) AnekTpudeckoii nenu. KopoTkoe 3ambIkaHue.

DNeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAIIOB. 3aBUCHUMOCTh COIPOTHBIICHUS
METAJIJIOB OT TeMIepaTypsl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHAass M NPUMECHAs MPOBOJUMOCTh MOJIYHPOBOIHUKOB.
CsoiicTBa p—n-nepexona. IlomynpoBogHIKOBBIE TPHUOOPHI.

DNEeKTPUUYECKUH TOK B pacTBOpax M pacIIaBax IEKTPOJIUTOB. DIEKTPOIUTHYECKAs
JUCCOITHAITUsL. DIEKTPOIIU3.

OnexTpuueckuid TOK B Tra3ax. CaMOCTOSTENBHBI M HECAMOCTOSTENBHBIA pasps.
Momnnus. 1lnasma.

TexHnueckue ycTpolcTBa M NPAKTHUECKOE IPUMEHEHHUE: aMIIEpMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKA, 3JIEKTpOHArpeBaTelIbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBI, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBII 1MO/1, TaJIbBaHUKA.

JlemoHCTpanuu

o I3MepeHue cuiibl TOKa M HaIPSKEHHUS.

e 3aBUCUMOCTb COIIPOTUBJICHHSI LMWJIMHIPUUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLIAAN
MOTIEPEYHOr0 CEUYEHHUs U MaTepuaa.

o CMeaHHOE COEIMHEHUE MIPOBOIHUKOB.

o [IpsmMoe  m3MepeHMe  3IEKTpOABMKYHIEM  cuibl.  KopoTkoe — 3aMbIKaHHE
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

¢ 3aBUCHUMOCTh COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

o [IpoBOAMMOCTB 3JIEKTPOIIUTOB.

o VlckpoBO# pa3psa ¥ IPOBOJUMOCTh BO3yXa.

o OIHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Y4eHn4YeCcKnii IKCIIEPUMEHT, JJab0paTOpHbIE pabOTHI

o M3y4yeHne CMENIaHHOTO COEMHEHMSI PE3UCTOPOB.

o I3MepeHne dSIeKTPOABMKYIIEH CHJIBI HMCTOYHHMKA TOKA W €ro BHYTPEHHETO
COIIPOTHBIICHUS.



o Habmoienue anexTposimsa.

MesknpeamMeTHble CBSI3H

Nzydenne kypca ¢usuku 6a30Boro ypoBHs B 10-M Kiacce OCYIIECTBISIETCS C YI€TOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBsI3eH C KypcaMH MaTeMaTUuKHU, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIE TOHITHSI, CBSI3aHHbIE C M3YYEHHEM METOJO0B HAYYHOI'O MO3HAHMS:
SIBJICHUE, HAy4YHBIA (aKT, THIOTE3a, (hU3MUeCKas BEIMYMHA, 3aKOH, TCOpHsl, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE, MOJIEJb, U3MEPEHUE.

MaremaTrka: pelIeHHE CHUCTeMbl ypaBHEHMH, JHHEWHas (yHKOMs, mnapadoa,
runepOona, ux rpadukd U CBOMCTBA, TPUTOHOMETpUUECKHE (DYHKUHHU: CHHYC, KOCHHYC,
TAHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOCKIIUU
Ha OCH KOOPJMHAT, CII0)KEHHE BEKTOPOB.

buonorus: MexaHWdeckoe JBIDKEHHWE B KUBOW mpupoxae, mauddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHJABI TeIUIONEpeAaud, TEIIOBOE paBHOBECHE),
JNEKTPUUYCCKUE SIBICHUS B )KUBOU MPUPOJIC.

XuUMUS: JNUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHHUE AaTOMOB M MOJEKYIN, MOJIb
BEIIECTBA, MOJISIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, MKUJIKOCTEH W Ta3o0B,
ANEKTPUYECKUE CBOWCTBA METAIIJIOB, ANEKTPOIIUTUYECKAS AUCCOIHAIINS, TAIbBAHUKA.

['eorpadusi: BIaxHOCTh BO3/IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonorusa: npeoOpa3zoBaHHe MABMKEHUH C HCHOJIB30BAHHEM MEXAHHM3MOB, YYET
TPEHHS B TEXHHKE, MMOAIIUITHIKHN, HCIIOJIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIhCa B TEXHHUKE
(pakera, BOJOMET W Ap.), JABUraTellb BHYTPEHHErO CrOpaHus, mapoBas TypOHHa, ObITOBOI
XOJIOIMIBPHHUK, KOHJIUITMOHEP, TEXHOJOTHH IOJYYCHHUS COBPEMEHHBIX MaTEpHUajoB, B TOM
YyCclie HAaHOMATEPUAIIOB, W HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allluTa, 3a3eMIICHUE
AJEKTPONPUOOPOB, KCEPOKC, CTPYHHBINM MPUHTEP, OIJIEKTPOHATPEBATEIbHBIC MPUOOPHI,
ANEKTPOOCBETUTEIbHBIC MPUOOPHI, TATbBAHUKA.

11-i knace

Paznen 4. DaekTpoauHaMunka

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHMS

IlocTostHAEBIE MarHUTHI. B3amMoIelicTBHE ITOCTOSHHBIX MAarHUTOB. MarHmTHOE MOJIC.
Bekrop MarHutHOM wuHAYKUMH. [IpuHOMI Cynepno3suuuud MarHUTHBIX IOJed. JInHuM
MAarHUTHOM MHAYKIHUH. KapTHHA JIMHUI MarHUTHOW MHIYKIIUH TOJIS TOCTOSSHHBIX MarHUTOB.

MarsuTHO€e 1noje npoBoAHUKa ¢ TokoM. KapTuHa TUHUN MHAYKIIMM MarHUTHOTO TOJIS
JUTMHHOTO TPSMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBILIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre MpoBOJIHUKOB C TOKOM.

Cuna Amrnepa, ee MOZyJIb U HallpaBJICHUE.

Cuna JlopeHua, ee MOIylb W HampaBieHHE. J[BH)KEHHE 3apsyKEHHOM 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pabora cuisl Jlopenma.

SIBrieHME BJIEKTpOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOW HWHIYKLIHH.
DJIEKTPOABUKYILAS CUJIA MHIYKIIMU. 3aKOH JIEKTPOMAarHUTHOW nHAyKnn dapanes.

Buxpeoe anextpuueckoe mojie. DIEKTPOABUKYILAS CUNIA MHAYKIUU B NMPOBOJAHHUKE,
JBHOKYILEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

IIpaBuio JleHna.

NHAyKTUBHOCTB. SIBIIEHUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAs CHUJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHruueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: MOCTOSHHBIE MArHUTHI,
AJIEKTPOMATrHUTHI, AJEKTPOJABUTATEb, YCKOPUTEIN AJEMEHTAPHBIX YAaCTHUI, WHIAYKIMOHHAS
IeYb.



JlemoHCTpanuu

e OneIT Dpcrena.

o OTKJIOHEHHE HJIEKTPOHHOT'O IIyYKa MarHUTHBIM I10JIEM.

o JINHMM MHIYKIIMM MarHUTHOTO TOJIS.

» B3zanmozencTere 1ByX NPOBOJAHUKOB C TOKOM.

o Cuna Ammepa.

o JlerictBue cuibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

o SIBJIeHNE DIIEKTPOMATHUTHON MHAYKLIHH.

o [IpaBuiio JleHuna.

¢ 3aBUCUMOCTb  DJIEKTPOJBIKYIIEH CHJIBI HMHIOYKIUM OT CKOPOCTH W3MEHEHHUs
MarHMTHOI'O IIOTOKA.

o SIBiIeHNE CAMOMHIYKIIUH.

YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe PabOTHI

o M3y4yeHre MarHuTHOTO MOJIs KaTYHIIKU C TOKOM.

e UccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

o MccrnenoBanue sBJICHUS DIEKTPOMArHUTHOM NHIYKIIVH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. MexaHu4ecKkue M 3JIEKTPOMATHUTHbBIE KOJIEOAHUSA

KonebarenbHast cucrema. CBoOOAHBIE MexaHMYeCKHUe KojebaHus. ['apMoHMUeckue
konebanud. Ilepuon, wacrora, ammuutyaa u ¢aza kosnebaHuid. IIpyXKUHHBIH MasTHHK.
MareMaTHueCKUil MasgTHUK. Y paBHEHHE TapMOHUYECKUX KoJjeOanmii. [IpeBpamienue sHeprun
IIPU TAPMOHUYECKUX KOJIEeOaHUAX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJICOAHUS B HMICATBHOM
Koe0aTebHOM KOHTYpe. AHAIOTHS MEXAYy MEXaHMYECKUMH U 3JIEKTPOMarHUTHBIMU
koneOanusmMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHS SHEPrUd B HUJCAIBHOM
KoJie0aTenbHOM KOHTYpE.

[IpeacraBnenne o 3aTyxalwmUX KoOJeOaHUSAX. BBIHYXIEHHBIE MEXaHHMUYECKHE
kosebanus. Pezonanc. BoIHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIEOaHusI.

Ilepemennbiii Tok. CuHycOMJIadbHBIH IMEPEMEHHBIH TOK. MOIIHOCTh MHEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEMCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSYKEHUS.

Tpanchopmarop. IIponsBoacTBo, nepenaya U NOTPeOICHUE ANEKTPUUECKON IHEPTHH.
OKOJIOTUYECKHE DPHUCKM MpU IPOU3BOACTBE JIIEKTpO3Hepruu. KynbTypa HCIONb30BaHUS
AJIEKTPOIHEPTUU B ITOBCETHEBHOM JKU3HH.

TexHnueckue ycTpolcTBa M NIPAKTHYECKOE IPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop MePEeMEHHOr0 TOKA, IMHUU 3JIEKTPOIepelauH.

JlemoHCTpanuu

e UccnenoBanne  mapaMeTpoB  KoyiebaTenbHOM — cUCTeMbl  (IPY)KMHHBIH WM
MaTEMaTHYECKUN MasITHUK).

o HaGmronenune 3aryxaronux Kojie0aHu.

e lccnenoBanue CBOWCTB BBIHYKACHHBIX KOJICOAHUIA.

o HaGmronenue pezonanca.

o CBOOO/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHS.

e OciuorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANpsDKEHUST OT BPEMEHM) JUIsS
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

o Pe3oHaHc mpu nocienoBaTeIbHOM COETMHEHUHU PE3UCTOPA, KaTyIIKU UHIYKTUBHOCTH
U KOHJIEHCATOopa.

e MoJienb IMHUY JIEKTPONEPEIauH.

YdeHn4eckuil 3KCIIepUMEHT, Ta0opaTopHbIe pabOThI

e lccnenoBanue 3aBUCUMOCTH NEPHOAA MaJbIX KOJEOAaHUH I'py3a HA HUTH OT JUIMHBI
HUTHU U MacChl rpy3a.



e ccrnenoBanue NEpEMEHHOIO TOKa B ILIENM M3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanu4eckue U 3JIeKTPOMATHUTHBIE BOJIHbBI

Mexanuueckue  BOJHBI,  ycnoBHs — pacnpoctpaHenus.  llepumon.  CkopocTb
pacrpocTpaHeHHs U AJUHA BOsHBL [lomepednsie u nmpoaonbHble BoHbBL. MHTEpdepeHus u
T paKus MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHrtanus BekTopoB E, B, V B anexTpomarnutHo#t BoiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX
BOJIH: OTpa)keHUe, MpesioMIIeHue, moisipu3anus, Audpakius, uHTepdeperuus. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJH. [IprMeHeHne 3MeKTpOMarHuTHRIX BOJH B TEXHHUKE U
ObITY.

[TpuHIMIIBI paguoCBsI3U U TeleBUACHU. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuyeckue ycTporcTBa U MPaKTUYECKOe MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUArHOCTHKA B TEXHUKE M MEIULIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

JlemoHCTpanuu

o OOpa3zoBaHue U pacIpPOCTPaHEHUE MOMIEPEUHBIX U MPOAOIbHBIX BOJH.

» KoneOmronieecs Teno Kak UCTOUYHUK 3BYKa.

o Habnroienue oTpaskeHus U NpeoMIICHUSI MEXaHUYECKHUX BOJIH.

o HaGmronenue natephepeHun u audpaknmm MEXaHUIeCKUX BOJIH.

 3ByKOBOM PE30HAHC.

o HabmoieHue cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4acTOTOH
KOJIeOaHUH.

o MccnenoBanue CBOMCTB DJJIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHUE, IIPEIIOMIICHUE,
noJsipusanus, Tudpakuus, uHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. lIpsmonuHelHOe pacnpocTpaHEHHE CBETa B OJHOPOJHOMN
cpene. JIyu cBera. ToueyHbIN HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaxeHHs cBeTa. [locTpoeHne n3o0pakeHH B IIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHbl TperoMJIeHHs cBeTa. AOCOMIOTHBIM MoOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yrojl MOJHOTO BHYTPEHHETO
OTpa’KEHUS.

Hucnepcus cseta. CnoxHbIi cocTaB Oesnoro cBera. LIBer.

CoOuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOSHUE U
onThyeckas cwia TOHKOM JuH3bl. [locTpoeHune wu300pakeHUl B COOMpAOMIUX H
pacceunBarolux JUH3ax. @opmyra TOHKOH JMH3bL. Y BEIUYEHUE, 1aBAEMOE JINH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBast onrtuka. Murepdepenuns cera. KorepeHTHbIE HCTOYHHMKH. Y CIOBHA
HaOJIIO/IeHUsT MaKCUMyMOB M MHHHMYMOB B HHTEP(EpPEHIIMOHHOM KapTHHE OT JABYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakus cBera. JudpakunoHHas pemeTka. YciloBUe HaONIONEHUS TJIaBHBIX
MaKCHUMYMOB IpH aIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus cBera.

TexHuueckue ycTpoicTBa M NMPaKTHUECKOE MPUMEHEHHE: OYKHM, JIyna, (oToammapar,
MPOEKIMOHHBIA anmapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAsl ONTHUKA, AU(PpPaKIMOHHAS
pelIeTKa, NoJsIpOu.



JlemoHCTpanuu

o [IpsimMonmHeitHOE pacnpocTpaHeHHne, OTpaKeHUE U IpejomiieHre ceeta. Onruyeckue
pUOOPBHI.

e [lonmHoe BHyTpeHHee oTpakeHrne. MoJiesib CBETOBO/IA.

e lccnenoBanne CBOWCTB M300paXEHUH B JIMH3AX.

e MoJienu MUKpOCKOIIa, TEIEeCKOIIa.

o Habmoienue naTEpdEpEeHIINN CBETA.

o HaGmonenue aqudpakuum cBera.

o Habmoienue nucnepcuu cBeTa.

o [lonmyuenue cekTpa ¢ HOMOIIBIO MPU3MBI.

e [lonydenue criekTpa ¢ TOMOIIBIO TU(YPAKITHOHHON PEIIETKH.

o HabGmroienue nonsipusanuu cBera.

YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe PabOTHI

 3Mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

e UccrnenoBanue cBONCTB U300paKeHUN B JIMH3AX.

o Habmroienue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panuiel MPUMEHUMOCTH KJIacCU4ecKol MexaHuku. [locTynarsl crnennaibHOM TEOpUU
OTHOCUTEJIbHOCTU: WHBAapUAHTHOCTb MOJYJISl CKOPOCTM CBE€Ta B BaKyyMme, MPHUHIMII
OTHOCHUTEJIbHOCTU DUHILTEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHU U COKPALIEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEJSATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. D1eMeHTbI KBAHTOBOI ONTHKH

®oronsl. @opmyna I[lnanka cBs3M sHepruu (QOTOHA C €ro YacTOTOW. DHEprus u
UMITYJIbC GOTOHA.

OtkpeiTie u uccaenoBanue Qorosdpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dboroddpdekra. VYpaHenue OinHmTerHa a1 pororddexra. «KpacHas rpaHHIaN
dotorddekra.

Hasnenne cBera. OnwiTel [1.H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHunueckue ycTpoicTBa M MpakTHYECKOE NMPUMEHEHHE: (OTOAIEMEHT, (POTOJATUHK,
COJIHEYHas Oarapes, CBETOAUOI.

JlemoHCTpanuu

e ®oT03(deKT HA YCTAHOBKE C IIMHKOBOU TIACTUHOM.

e VccrnenoBanue 3aKk0HOB BHENTHETO GoTo3PdeKTa.

o Ceroauon.

e Conneunas 6arapes.

Tema 2. CTpoenue atoma

Mopenb atoma Tomcona. OnbiTel Pezepdopaa o paccessauto o -uacrtuil. [lnanerapuas
Mozenb aroma. [locrynatel bopa. M3nyuenue u mornomenrue GOTOHOB MpU MEPEX0JIe aToMa
C OJAHOTO YPOBHA 3HEpru Ha Apyrod. Buawl cnexktpoB. CHEKTp ypOBHEH SHEPruu aroma
BOAOpPOJA.

BosHoBBI€ cBoicTBa yacTull. Bonubl ge bpoiinsa. KopnyckynspHO-BOJHOBOM Tyanu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckue yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHHWE: CIEKTPaJIbHBIA aHaIu3
(cnexTpockom), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

JeMoHcTpannun

e Monens onbita Pesepdopna.



o OnpenieneHye JUIMHBI BOJIHBI J1a3epa.

o HaOmroienue nuHeHyaTbiX CEKTPOB U3ITyUEHHUS.

o Jlazep.

VY4yeHnueckuit 3KCIepuUMEHT, 1a00paTOpHbIE PabOThI

o Habmroienue MMHERYaToro CreKkTpa.

Tema 3. AToMHOe 1pO

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CIOXKHOCTb  CTpoeHus  sjapa.  OTKpeITHE
panuoaktuBHOoCcTH. OmbiTel Pe3epdopaa 1o ompenesneHuro cocTaBa pPaJuOaKTUBHOIO
n3nydyenus. CBoiicTBa anbda-, OeTa-, raMMma-u3iydeHus. BiusHue paguoakTUBHOCTH Ha
JKUBBIE OpraHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. Hykionnas monens siapa IeitzenOepra—lBaneHko.
3apsn siapa. MaccoBoe uncio siapa. M3otornsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMma-uznydenue. 3aKkoH
pPaaMoOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JledekT maccsl sizipa.

SAnepusble peakuuu. [lenenne u cCUHTE3 s1€p.

Snepubrii peaktop. Tepmosimepusiii cuHTe3. [IpoOieMbl M TEPCHEKTHBHI SACPHOM
JHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKpPBITHE O3UTPOHA.

Metozbl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.

@dynnameHTaIbHBIE B3aUMOACHCTBH. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHnuyeckue ycTpoiCcTBa U IPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, Kamepa Buiibcona,
STIEPHBINA PeaKkTop, aToMHasi bomoa.

JleMoHCTpanuu

o CyeTurK MOHU3UPYIOLUX YACTHII.

VYdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI

e VccrnenoBanue TpekoB YacTHI] (110 TOTOBBIM QoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH M ACTPOPHU3UKHU

Oranbel pa3BUTHS acTpoHOMHMM. [IpukiagHOE W MHUPOBO33PEHYECKOE 3HAYEHHE
ACTPOHOMHH.

Bun 3Be3nnoro He6a. Co3Be3ausi, spKue 3B€3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuHasi akTUBHOCTh. Mctounuk sHeprum CoiHia M 3Be3A. 3Be3Jbl, MX
OCHOBHBIE XapaKTEPUCTUKH. JlmarpamMma «CHEKTPaJbHBIM KJIacC — CBETUMOCTbY». 3BE3Jbl
TJIaBHOM TMOCJEI0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JJIsl 3B€3] IJIaBHOM
MIOCJIE0BATENbHOCTU. BHyTpeHHee cTpoeHue 3Be3n. (COBpEeMEHHBIE NPEJICTaBICHUS O
MIPOUCXO0XKACHUM U 3BoIronMK COJIHIIA U 3BE3/1. DTallbl )KMU3HU 3BE3 /L.

Mneunsiii [1yte — Hama I'anaktuka. [lonoxenue n neuwxkenue Connia B ['amakTuke.
Tunsl ranaktuk. PaguoranakTuky u kBa3zapbl. YepHble IbIpBI B Apax TaJakTUK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa60ma. Pa30Oeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepemennsie mpo6ieMbl aCTPOHOMUM.

VYdaeHnuueckue HaOII0ICHUS

HabmtoneHnss HEBOOPYXEHHBIM TIJIa30M C  HCIIOJIB30BAHUEM  KOMIIBIOTEPHBIX
NPUIIOKEHUN JUIsS ONpENeeHusl MOJOKEHUs HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO 1aTy:
OCHOBHBIE c03Be311s CEeBEPHOTO MOIyNIapus U IPKUE 3BE3.IBI.

Ha6monenus B Teneckon JIyHsl, uraner, Minewrnoro [lyrtu.

O6o0marniee NnoBTOpeHne



Ponp u3uku u acTpOHOMHUU B DKOHOMHUYECKOW, TEXHOJOTHMUYECKOH, COIMAIBHON H
THYECKON cdepax [esTEIbHOCTH YeJIOBeKa, poJib U MecTO (U3HKH U aCTPOHOMHUHU B
COBPEMEHHOW HAay4yHOW KapTHHE MHpPa, pOJb (U3NYECKOH Teopuu B (OPMHPOBAHUU
Mpe/ICTaBlIeHU 0 GU3NYECKON KapTUHE MHUpPaA, MECTO (PU3HUECKON KapTUHBI MHpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O MPUPO/IE.

MesknpeamMeTHble CBSI3H

Nzydenne kypca ¢usuku 6a30Boro ypoBHs B 11-M Kiacce OCYIIECTBISIETCS ¢ YI€TOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBsI3e C KypcaMH MaTeMaTUKHU, OHOJOTHH, XUMHH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHble TOHATHS, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAYYHOI'O IO3HAHMS:
SBJICHUE, HAy4YHBIA (PaKT, THIOTE3a, (hU3MUECcKas BEIIMYMHA, 3aKOH, TCOpHsl, HAOIIOJCHHE,
SKCIEPUMEHT, MOACIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Maremaruka: penieHIue CHCTEMbl YpaBHEHUH, TPUTOHOMETPUICCKHE (PYHKIMH: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HMX
MIPOCKIIMK HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB, MTPOU3BOIHBIC AIEMEHTAPHBIX (PYHKITUH,
MPU3HAKU N01I00US TPEYTOJIBHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX QUTyp U o0bema Tedl.

buonorust: snekTpuyeckue SBJICHHUS B JKMBOW MPHUPOJIE, KOieOaTeIbHbIE IBIKCHUS B
KUBOU NPUPOJAE, ONTUUYECKUE SIBIICHUS B JKUBOW MPUPOJE, NCUCTBUE pagualliyd Ha >KUBBIC
OpraHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPIbIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUYECKON PEIIECTKU, CIIEKTPaIbHbIN aHaIU3.

I'eorpacdus: MarHuTHBIE MOJIIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX Py, POTOChEMKa 3eMHOM
MMOBEPXHOCTHU, MIPEACKA3AHHUE 3EMIICTPSICCHUH.

TexHonorus: JMHUU AJIEKTpOIIepeaun, TeHepaTop MEPEMEHHOI0 TOKa,
AJIEKTPOJIBUTaTENh, WHIYKIIMOHHAS T€4Yb, pajaap, paJHONPUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neus, MpOEeKIIMOHHBIH amnmapar, BOJIOKOHHAs ONTHKA, COTHEYHas 6arapes.

TemaTn4yeckoe NJIAHUPOBAHUE

10-# k1ace
Koanvecrso yacos DJIeKTPOHHBIE
Ne | HammenoBanue
n/ |pa3aesioB M TeM Kontpoan (npposric)
IpakTHiec | ogpazoparenbHble
I | mporpamMMsl Bcero HbIE KHe paGoThI
padoThI pecypebt

Paznea 1.OU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA

buommorexa PTUC «Mos

dus3KKa U METOIbI HrosIay =
1.1 A 2 lesson.academy-
HAaY4YHOTI'O IMO3HAHUA
content.myschool.edu.ru/0
3/10
Hroro no paszneny 2

Pazpena 2.MEXAHUKA

Pocculickas 35eKTpoHHas
2.1 | Kunemartuka 5 IKoJa —
resh.edu.ru/subject/28/10/

2.2 | Jlunamuka 7 <..>




3aKOHbBI COXPAHEHUSA 5 1 ‘ 1 < >
B MEXaHHKE
Uroro mo pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
OcHOBBI
3.1 | MOTEKyIpHO- 9 1 <. >
KHUHETUYECKOM
TEOPUH
39 OcHOBBI 10 1 <. >
TEPMOTUHAMUKHA
ArperarHble
3 3 | cocTosHuA 5 < >
Bemecrsa. Pa3oBbie
MIepPex0/Ibl
Uroro no pazueny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 | DnekTpocTaTtuka 10 1 <..>
[TocTostHHBIM
4 o | 2IeKTpHYIECKH TOK. 12 1 < >
Toku B pa3mu4HbBIX
cpenax
Hroro no paszneny 22
IToBTOpEHME 2 <.>
OBIIEE
KOJIMYECTBO
YACOBIIO 68 3 3
I[MPOT'PAMME
11-ii knace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammenoBanmue
n/ | pa3aesioB M TeM (unposbie)
Beero Kontponrnel | [IpakTHiecK | oGpasoBarebHbie
| HporpamMMBbI e padoThI ue paboThl | pecypenl
Paznen 1.2JIEKTPOAUHAMUKA
bubnunorexa ®I'UC «Mos
MaruuTtHoe nose. MIKOJa» —
1.1 | OnexTpoMarHuTH 11 1 3 lesson.academy-
ast MHAYKIIUS content.myschool.edu.ru/0
3/11
Hroro mo pazaeny 11




Pazgen 2.KOJIEBAHUA 1 BOJTHbBI

MexaHuueckue u
2.1 | ameKTpOMarHuTH 9
ple KoeOaHus

Poccuiickas snexkTpoHHast
IIKOJIA —

resh.edu.ru/subject/28/11/

Mexanuueckue n

2.2 | BIEKTPOMAarHuTH 5 1 <.>
bIC BOJTHBI

2.3 | Onruka 10 <..>

Hroro no pazaeny 24

Paznea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
OcHOBBI

3.1 | creuHabHOl 4 1 < >
TEeOpUHn
OTHOCHUTEJIEHOCTH

Utoro no pazneny 4

Pa3znen 4 KBAHTOBAS ®U3UKA
DIIeMEHTHI

4.1 | kBaHTOBOM 6 <..>
OTITHKHU

4.2 | Ctpoenue aroma 4 <..>

4.3 | AToMHOE s111po 5 <.>

Hroro no pazneny 15

Paznea 5.OJIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU

ONEeMEHTHI

5.1 | actpoHOMUM U 7 1 <.>
acTpou3uku

Hroro mo pazneny 7

Pazaen 6.0OBOBIIAIOIIEE IOBTOPEHUE

6.1 | Q000matoutee 4 <.>
TIOBTOPEHHE

Hroro mo pazaeny 4

IToBTOpEHME 3 <.>

OBUIEE

KOJIMYECTBO 68 4

YACOB I10

I[TPOTPAMME
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