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HHOACHHUTEJIBbHAS 3AITMCKA

Pabouast mporpamma o gusnke Ha ypOBEHb CPEIHETO 001Iero 00pa3oBaHus sl 00YJIArOIITIXCSI
10-11-x xmaccoB pa3paboTaHa B COOTBETCTBHH C TPEOOBAHHSIMHU:

e @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 o6Opa3oBanun B Poccuiickoi
Denepauuny;

e mpukaza MwuHoOpHayku oT 17.05.2012 Ne 413 «OO6 yrBepkaeHun QeaepaaTbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAAapTa CpeaHero oobmiero oOpazoBaHus» (C
W3MEHEHUSIMHU, BHECCHHBIMU TTpUKa30oM MuHnpocsenieHus ot 12.08.2022 Ne 732);

e mpukaza Munnpocsemenus oT 18.05.2023 Ne 371 «OO6 yrBepkaeHUHN QeaepaTbHOR
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO 00IIEero 00pa3oBaHUsY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsinka opranuzanuu
U OCYIIECTBJICHHUS] 0Opa30BaTEIbHON NEATEIBHOCTH 1O OCHOBHBIM 0O0IIe00pa3oBaTeIbHBIM
nporpaMMaM — 00pa3oBaTeNbHBIM MPOTpaMMaM Ha4dalbHOTO OOIEro, OCHOBHOT'O OOIIEro U
CpemHero o0miero oopasoBaHus»;

e KOHIICTIIIMU MIPETOAaBaHusl y4eOHOTo npeamera «Dusukay;

e Canllun 2.4.3648-20 «CaHUTapHO-2MHAEMHOJOTUYECKHE TPEOOBAaHUS K OpraHU3AIUAM
BOCIIUTAHUSI U OOYYEHUSs, OTIbIXa U O3JIOPOBJICHUS JETEH M MOJIOACIKU», YTBEPKICHHBIX
MIOCTaHOBJICHHEM IJITaBHOTO CaHUTapHOTro Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHuueckne HOPMATUBBI M TpeOOBaHUS K OOECIECUYCHUIO
OcezomacHOCTH W (WiaM) OE3BpeAHOCTH I YeloBeKa (PaKTOpPOB Cpelbl OOUTAHHS,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIABHOT'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e ydeOHOro miaHa cpegHero odumero odpazoBanuss MAOY COIL Ne4 ropon Acuno Tomckoit
obOnacru;

e (enepanbHOl paboueil mporpamMmsl o yueOHOMY npeameTy «Dusnka» 6a30BOro ypoBHS.
Pabouas mporpamMma OpUEHTHpOBaHA Ha IIEJIEBbIE MPUOPUTETHI, cHOpPMYIHpOBaHHBIC B

denepanbHON paboueil nporpaMme BOCIIUTAHUSL.

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YpPOBHE CpeaHEro oO0Imero o0Opa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUW K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBarenbHO mporpammel, npeacraBieHHbIx B @I'OC COO, a Takke ¢ y4eroM QeaeparbHOR
paboueil mporpaMMbl BOCHHTAHHMS M KOHIENIMHM MpernofaBaHus ydeOHoro mnpenmera «Dusukay B
oOpa3zoBarenbHbIX opranuzanusax Poccuiickoit denepannu, pearn3yonmX OCHOBHbIE 00pa3oBaTeIbHbIE
MIPOTPaMMBI.

Conepxanre mporpaMMmbl 1o (U3MUKE HaNpaBiIeHO Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOyuatontuxcs 10—11 kmaccoB npu o0ydennn ux usnke Ha 6a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-/IeATeIbHOCTHOrO mnoaxoaa. [IporpamMma mo ¢usuke coorBercTByeT TpedoBaHusiM PI'OC
COO k mnaHupyemMblM JTUYHOCTHBIM, MPEIMETHBIM M METampeIMEeTHBIM pe3ylbTaTaM OOydeHus, a
TaKK€ YYUTHIBACT HEOOXOJUMOCTh PEATHM3allMd MEXIPEJAMETHBIX CBA3eH (U3MKU C €CTECTBEHHO-
HAayYHBIMH Y4eOHBIMH TpeaMeTamu. B Hell ompenensroTcsi OCHOBHBIE e H3y4eHHs] (U3UKH Ha
YpOBHE CpeqHero oOmiero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yJIbTaThl OCBOGHMSI Kypca (PU3MKHU:
JTUYHOCTHBIE, METANPEIMETHBIE, TIpeIMeTHBIE (Ha 6a30BOM YpPOBHE).

O0mas xapakrepucTuka y4eOHoro npeamera « ®u3nka»

dusnka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIMAas B KaueCTBE Yy4eOHOTO
npeaMera B IIKOJE, BHOCHT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMH 00 OKpYXarolleM MHpeE.
[xonpHBIA Kypc (DU3UKH — CHCTEMOOOPA3YIOUIUH Ul €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHEe 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U SIBICHUM, H3ydyaeMbIX XHMHEH,
owomoruet, Qusnueckor reorpadueir m actpoHomuei. lcmonp3oBaHWEe W AKTUBHOE TNPUMEHEHUE
¢u3nUecKuX 3HAHUM OmNpeneNseT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEGHHUS KOCMOCA, IIOJIyY€HUSI HOBBIX MAaTE€pUaAOB C 33JaHHBIMU
cBocTBaMHM U Jip. M3yueHue pu3nku BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydaroIuxcs, B JOPMUPOBAHUE YMEHHIN NPUMEHATh HAyYHbI METOJ MO3HaHUS MpHU
BBITIOTHEHUHN UMH YU4EOHBIX MCCIEIOBAHUN.



B ocHOBy kypca ¢u3uku mjis ypoBHsS CpeaHero oOmero oOpa3oBaHUs TOJOXKEH PsI UICH,
KOTOPBIE MO’KHO PaccMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISIETCS JIOTMYECKHM 3aBEPIICHHBIM, OH
COZCPKUT MaTepuan M3 BCEX pa3/ieioB (HU3HMKH, BKIIOYACT BOIMPOCH KaK KIACCHUYECKOM, TaKk H
COBPEMEHHOW (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBHHM € HEeW MaTepuasl Kypca (UMUK OOBEIMHEH BOKPYT
¢usnyeckux teopuil. Benymum B Kypce sBisieTcs (OPMHPOBAHUE IPEACTABIECHUI O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEILIECTBE U MOJIE.

Hoes eymanumapuszayuu. Ee peanuzanus MpennojaraeT HUCHOJIb30BaHUE TI'yMaHUTAPHOIO
noTeHIHana pU3nIecKoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE
C MHUPOBO33pPEHYECKUMH, HPABCTBEHHBIMU U 3KOJOIMYECKMMHU IIPOOIEeMaMU.

Wnes npuknanHoi HampaBieHHOCTH. Kypc (u3mku mpeamonaraeT 3HAKOMCTBO C IIHPOKHUM KpPyroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes  osKonocuzayuu  peamusyeTrcs IMOCPEICTBOM  BBEIEHHUS  AJIEMEHTOB  COJEp)KaHuS,
MOCBSAIIEHHBIX YKOJIOTUYECKUM IIPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTUEM TEXHHUKH U
TEXHOJIOTUH, a TakkKe 00CYXIEHHs MpoOJIeM PallMOHAIBLHOTO MPUPOIONOIb30BAHUS U HKOJIOTHIECKOM
0€30MMacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (M3WKH HAa YpPOBHE CPEIHEro oOmero oOpa3oBaHUS
ABJISIOTCS (puzndeckue Teopuu (GopMHpPOBAHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHUs (PU3NUECKOit
TEOpUH, POJIM (PYHJAMEHTAJIBHBIX 3aKOHOB U IMPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IIPUPOJIE,
rpaHMIaX MPUMEHUMOCTH TEOPHUIl sl OMMCAHUS €CTECTBEHHO-HAYYHbIX SBJICHUN U ITPOLIECCOB).

CucTreMHO-eSTEIbHOCTHBIM MOAX0A B Kypce (U3MKH peau3yeTcsl MPEkKIe BCEro 3a CHEeT
OpraHu3alMK KCIIEPUMEHTAIBHON eATesIbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca (GU3HNKU
— 3TO HCHOJB30BAHWE CHUCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M JIA00OPAaTOPHBIX
paloT, KOTOpble B Iporpamme Mo (pusrke 0ObeAUHEHB! B OOIIUN CIMCOK YYEHHYECKUX MPAKTHUYECKUX
pabot. Beienenue B yka3aHHOM IepedHe J1abopaTOpHBIX padoT, MPOBOIUMBIX IS KOHTPOJIS M OLEHKH,
OCYILECTBIISETCS YYaCTHUKaMH 00pa30BaTEIbHOIO MPOLEcca UCXO0/1 U3 0COOEHHOCTEH MIaHUPOBaHUS U
ocHamieHusi kabmHera ¢u3uku. Ilpm 3TOM oOecreynBaeTcsi OBIAJCHUE OOYYAOIIUMUCS YMEHHSIMHU
IIPOBOJIUTh KOCBEHHbBIE W3MEPEHUs, UCCIIECIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH U ITOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bosbioe BHMMaHUE yJenseTcsl pellleHHI0 pacueTHbIX M KaueCTBEHHBIX 3ajxad. Ilpu stom ans
pacueTHBIX 3a/Jay NPUOPUTETOM SBJISIOTCA 3aJaud C SBHO 3aJaHHOM (PU3MYECKOH MOJENBIO,
MIO3BOJISIFOIINE IPUMEHATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3zeia Kypca, Tak U
UHTErpUpPYs 3HAHUS U3 pa3HBIX pa3zesnoB. [lJis KaueCTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS 3aJaHUS
Ha OOBSICHEHUE NMPOTEKaHUs (PU3NYECKHUX SIBJICHUN U MPOLECCOB B OKPY)KAIOLIEH JKU3HHU, Tpedyromue
BbIOOpaA (pU3MUECKON MOJIENH ISl CUTYalluH TPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k MarepHaIbHO-TEXHHUECKOMY 00ecreueHuto
ydueOHOro mporiecca 0a30BBIM ypoBEeHb Kypca (M3WKM HA YPOBHE CpPEIHEro o001ero oOpa3oBaHHs
JOJDKEH M3y4YaThCsl B YCJIIOBHUSX MPEAMETHOro KaOuHeTa (pU3MKH WIM B YCIOBHUAX WHTETPUPOBAHHOIO
KaOuHeTa MpeIMETOB €CTECTBEHHO-HAYYHOT O MKIA. B kabuHeTe Gu3uKu 10KHO OBITH HEOOXO0AUMOE
nabopaTopHoe 00OpyJOBaHUE JUIS BBIOJHEHUS YKa3aHHBIX B MporpamMme Mo (HU3UKe YUYEHHUECKUX
MPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000y I0BaHHE.

JleMOHCTpalnoOHHOE 000pyAoBaHie (popMUpPYETCs B COOTBETCTBUU C IPUHIIUIIOM MHUHUMATbHON
JIOCTaTOYHOCTH U O0ECTEeYMBAEeT MOCTAHOBKY IEPEUYMCIIEHHBIX B MpPOTrpamMMme MO (PU3UKE KIHOYEBBIX
JEMOHCTpalMi Ui HMCCIENOBaHMUSA H3YYaeMbIX SIBIEHHMH H TPOLECCOB, HMIMPUYECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHI.

JIaGopaTtopHoe 00OpyAOBaHHE AJsl YYCHMUYECKUX MPAKTHUECKUX paboT (GopMmHpyeTcs B BUIE
TEMaTUYECKUX KOMILJIEKTOB M 00ECIEUMBAETCS B pacyeTe OJHOr0 KOMIUIEKTa Ha JBYX OOYyYaroIIHUXCS.
TemaTnueckue KOMIIIEKTHI Ja00pAaTOPHOTO 00OPYAOBAHUS JOJKHBI OBITH MMOCTPOEHBI HA KOMITJIEKCHOM
MCIOJIb30BaHNHU aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM
B BUJIE IIU(PPOBBIX T1a00paTOPUH.



Henan n3yvyenus yueOHoro npeamera « Dusuka
OCHOBHBIMU TIEISIMU U3Y4YeHUS (PU3UKH B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBanue MHTEpeca M CTpeMIICHHsS OOYyYaroIIMXCS K HAyYHOMY H3YUEHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE TMPEACTABIEHUH O  HAYYHOM  METOJe TIO3HaHUS W  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3Y4YEHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymeHHll OOBSCHATH SBICHHS C HCIHOJIB30BAHWEM (HU3UYECKUX 3HAHUKH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opmupoBanue npencTaBIeHUN O poiu (HU3MKH AJS Pa3BUTHS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JIOCTIKEHHE ATUX LieIel 00ecleunBaeTCsl PelCHHEM CIEAYIOMNX 33/a4 B MPOLIECCEe U3YUCHHS
Kypca (U3MKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

e TPHOOpPETEHHE CHCTEMBI 3HAHUI 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJIIOUAsi MEXaHHMKY, MOJIEKYJSIpHYIO (U3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (DHU3UKY H
AIIEMEHTHI aCTPOPHUIUKH;

e (¢opMUpOBaHHE YMEHHI MPUMEHITh TEOPETUYECKUE 3HAHUS U1 OOBACHEHUS (HU3HMUECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHHUs PAa3NUYHBIX 3a/lady C SIBHO 3aJaHHOW (PU3MUECKON MOMENbIO,
3aa4, MOJPa3yMEBAIOIINX CAMOCTOATENBHOE CO37aHue (PU3NYECKOH MOMIETH, aJeKBATHON
YCIIOBUSIM 3aJ1auu;

e TMOHMMaHUE (UINYECKUX OCHOB M NPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

e OBJIAJCHHE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHUA W MPOBEACHUS (HU3NIECKHUX
SKCIIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HH(POpMAaIHH, OMpeesieHUs IOCTOBEPHOCTH
MOJIy4EHHOTO Pe3ysIbTara;

e CO3JlaHUE YCIOBUH [UIsi pPa3BUTHUS YMEHHMH MPOEKTHO-HCCIEA0BATENbCKOM, TBOPUYECKOM
NEeSITETTLHOCTH.

Mecto yueOHoro npeamera «®@u3uka» B yueOHOM IVIaHe
B cootBerctBUM ¢ PI'OC COO (uznka sBisercss o0s3aTeNbHBIM IPEMETOM Ha YPOBHE CPEIHETO
obmiero obOpazoBanusd. Ha wusyuenue ¢usuku (0a30BbI YpPOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
obpazoBanus oTBoauTcs 136 yacos: B 10-m kmacce — 68 yacoB (2 vaca B Heneno), B 11-M kimacce — 68
yacoB (2 yaca B Henemo). llpemmaraemslii B mporpamMme no (usuke nepedeHb J1adopaTOpHBIX U
MPAKTUYECKUX Pa0OT SABISAETCS pPEKOMEHIOBAHHBIM, YUUTENb JI€IaeT BHIOOP MpOBeIeHHs 1aO0paTOPHBIX
paboT ¥ ONBITOB C YYETOM MHAMBHIYAJIbHBIX OCOOEHHOCTEN 00yYaromXcs.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI

OcBoenune yueOHOTo npeamera «PU3MKa» Ha YPOBHE CPEIHETO 00IIero oopa3oBanus (0a30BbIi
YpOBEHB) JOKHO OOECHEeYHuTh JIOCTIKEHHE CIEAYIOIIMX JIMYHOCTHBIX, METampeIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JInyHOCTHBIE Pe3yJabTaThl

JInuHOCTHBIE pe3yJibTaThl OCBOEHUS yuyeOHOro mnpenMera «®Pu3nka» TOJKHBI OTpaXkKarhb
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHONH BHYTpEHHEU
MO3UIUEH JMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMH, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHICKOrO OOINECTBa, PACHIMPEHHUE >KU3HEHHOTO
OIbITAa M OIbITa JEATEIbHOCTU B IPOILIECCE pPeau3allid OCHOBHBIX HAIIPaBICHUN BOCIUTATEIHHOM
JESTEeIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:xnaHcKoro BOCIMTAHMSA:

c(OPMHPOBAHHOCTH TPAXKAAHCKON MO3MLIMK OOYYaIOUIET0Cs KaK aKTMBHOTO M OTBETCTBEHHOTO YJICHA

pOCCUICKOro o0IIecTBa;

MPUHITHE TPAIUIIMOHHBIX 00IEYETIOBEUSCKUX TYMAaHUCTHUECKUX B IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpPECAaX I'PakIaHCKOro OO0IIeCTBa, y4acTBOBATh B

CaMOYITIpaBJICHHH B 00pa30BaTeNIbHOW OpraHU3aINH;

YMEHHE B3aMMOJCHCTBOBATH C COIHUAIbHBIMU HMHCTUTYTaMU B COOTBETCTBHH C UX (DYHKUUAMU U

Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(OpPMUPOBAHHOCTH POCCUICKON TPaAaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapPCTBEHHBIM CHMBOJIaM, IOCTHIKEHUSM POCCHMCKUX YUCHBIX B 00JIACTH

(U3HUKHN ¥ TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CHTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh HA MOPAJIbHO-

HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JIEATEIHHOCTH YUCHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKJIIOYasi 3CTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (pU3HUECKOn

HayKe;

5) TpyaA0BOro BOCIMTAHMSA:

MHTEpPEC K pa3nuyHbIM cepam mpodeccnoHanbHON AeSITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM ¢ (PU3UKOM

U TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymield mpodeccun U peaTrn30BBIBATH

COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30oBaHHUIO U caMO0OOpa30BaHUIO B 00JacTU (PU3UMKU HA MPOTSKEHUU

BCeM KU3HU;

6) 7K0JI0rMYecKOro BOCUTAHUS:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYPHI, OCO3HAHUE TJIOOANBFHOTO XapakTepa HKOJIOTHUYECKUX

po0em;

IUTAHUPOBAaHUE M OCYILECTBICHHE J[ACWCTBUN B OKpYXKalIled cpele HAa OCHOBE 3HaHUS ILieJel

YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciMpeHue OMnbITa JesITebHOCTH SKOJOTHYECKON HAIIPAaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUN 110

¢busuke;

7) 1EHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHPOBAHHOCTH ~ MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS

¢bu3nveckoil HayKu;

OCO3HAaHHWE IIEHHOCTH HAyYHOW JESTEIhbHOCTH, TOTOBHOCTH B TMpOIECCe W3Y4YCHUS (U3NKA

OCYIIECTBISAThH MPOEKTHYIO M UCCIIEIOBATENLCKYIO NEATEIHbHOCTh MHAUBUIyaTbHO U B TPYIIIIE.
MeranpeaMeTHbIe pe3yJabTaThl

Ilo3HaBaTe/bHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS



ba3zoevle nozuueckue oeiicmeus:

e CAMOCTOATENTBHO (OPMYIHUPOBATh U aKTyallU3MPOBATh MPOOJIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

e OMPENENATH LEIH ACSITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX TIOCTUKEHUS;

e BBIBIISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3NUYECKUX SBIICHUSAX;

e pa3pabarhIBaTh IUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIUXCS MATCPUATBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

e BHOCUTHb KOPPEKTHUBBI B JI€ATEIILHOCTb, OIEHMBATh COOTBETCTBHE pPE3YyJbTATOB LEJSM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

e KOODJAMHHUPOBATH ¥ BBINONHITH pPa0OTy B YCIOBUSAX pPEATbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

e pa3BHUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUN KU3ZHEHHBIX TIPOOIEM.

Bazoevie uccneoosamenvckue oeiicmeus .

e BIIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUCBBIMU OHIATUSIMH U METOJAMH (PU3NICCKON HAYKH;

e BJAJCTh HABBIKAMU Y4E€OHO-HCCIICIOBATEILCKOW W TPOCKTHOM JCATEIBHOCTH B 00JIaCTH
(GU3HUKH, COCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOWCKY METOJIOB PEICHUs
3a/1a4 U3UIECKOTO COJIeP KaHUsl, IPUMEHEHHUIO Pa3INYHBIX METOIOB ITO3HAHMS;

e BIAACTh BHUJAMHU JICITCIBHOCTH IO TIOJYyYEHHUIO HOBOIO 3HAHUS, €ro HMHTEPIpETalnu,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3UYHBIX YYEOHBIX CUTYyallUiX, B TOM YHCJIE MpU
CO3IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

e BBIABIIATH MPUYMHHO-CIECICTBEHHBIC CBSI3UM U aKTyaJIU3WPOBATh 3a7auy, BBIIBUraTh THIIOTE3Y
€e peIIeHUs, HAXOAUTh APTyMEHTHI ISl JIOKAa3aTEIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS,

e AHAIM3UPOBATH MOJTYUYEHHBIE B XOJI€ PEIICHUA 3aJ]a4H PE3YJIbTAThl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

e CTaBUTHh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJa4d B 0OPA30BATEIHHOW JEATCIBHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

e JaBaTh OIICHKY HOBBIM CHUTYaIlUSM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

e YMETh EPEHOCHUTDH 3HAHUS 110 PU3UKE B IPAKTUUECKYIO 00TIaCTh KU3HEIECATEIILHOCTH;

e YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEH;

e BBIJBUTATh HOBBIC HJICH, IIPEJIAraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

e CTaBUTb MPOOJIEMBI U 33]]a4H, TOMYCKAIOINE aTbTEPHATHBHBIC PEIICHUS.

Paooma c ungpopmayueii:

e BIAJCTh HABBIKAMH TMOJYYEHHUS] HMHPOpMaUMU (PU3HUECKOTO COJCPNKAHUS H3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBJISTh IOUCK, aHajIu3, CUCTEMAaTU3alUi0 U
WHTEpIPETAHo HHOOPMAIIUU PA3IMYHBIX BUIOB U (POPM MIPEIACTABICHHUS;

e OLIGHUBATH JOCTOBEPHOCTH UH()OPMAIINY;

e HCIIOJIb30BaTh CpeACTBa MH(GOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHM B pEUICHUU
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPTraHU3allMOHHBIX 33/1a4 C COOIIOJCHHEM TpeOOBaHUMN
APrOHOMHUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M 3THUECKHUX
HOPM, HOPM HH(OPMAIIHOHHOM 6€30MacHOCTH;

e CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAHUSI B Pa3IMUHBIX (pOpMaTax C y4eTOM Ha3HAYCHUS
uH(pOpMallMd M 1ETEBOM ayIuTOpUHU, BBIOMpAs ONTHUMAIbHYIO (GOpMY MpeICTaBICHUS U
BU3yaJIU3aIUH.

Kommynukamuenvle ynugepcanvhnule yueoHnvle 0elicmeus:

e OCYHIECTBJIATH OOIIEHNE HA YpOKaxX (DM3UKH ¥ BO BHEYPOUHOU JESITEIIBHOCTH;

e pacmo3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYAIlUH U CMATYATh KOH(DIUKTHI,

e Pa3BEpPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCITOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB;

e TIOHHMMATh U HCIIOJH30BATh MPEUMYIIIECTBA KOMAaHTHOW U UHAUBUAYAIbHON paOOTHI;

e BHIOMpPATh TEMATUKY W METOJBI COBMECTHBIX JCHCTBHUH C Y4YeTOM OOIIWX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KJOT0 YjeHA KOJIJICKTHBA;



e TIPUHUMATh LEIM COBMECTHOM NEATENBHOCTH, OPTaHU30BbIBATh U KOOPAMHHUPOBATh ACHCTBHS
II0 €€ JOCTUIXKECHUIO: COCTaBIATH IUIAH JCHUCTBUM, PACHpPENEATh POJIU C y4ETOM MHEHUU
YY9aCTHHKOB, 00CYXIaTh pe3ybTaThl COBMECTHOU PabOTHI;

e OIICHMBATh KAYECTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMN pe3yNbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

e TIpejularaTb HOBBIE IPOEKTHI, OLIEHWBATH HIEH C IIO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

e OCYILECTBJIATh MO3UTUBHOE CTPATErMUECKOE MOBEIECHUE B PA3IMUHBIX CUTYaLUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PeryisiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopzanuzayus:

e CAMOCTOATEIBHO OCYUIECTBIIATH I[IO3HABATENIBbHYIO JAESITENbHOCTh B 007acT (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

e CaMOCTOATEJIBHO COCTaBJATh IUIAH PEIICHHS pPACYETHBIX M KAa4eCTBEHHBIX 3aad, IUIaH
BBITIOJTHEHUSI TIPAKTHYECKOH pabOThl € YYEeTOM WMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANOYTECHHII;

e JIaBaTh OIICHKY HOBBIM CHUTYallUsIM;

e PpacCHIMPATH PAMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

e J€NIaTh OCO3HAHHBIA BBHIOOP, APryMEHTHUPOBATh €ro, Oparb Ha ce0sS OTBETCTBEHHOCThH 3a
pELICHHUE;

e OIICHUBATH MPUOOPETEHHBIN OIBIT;

e crnoco0OcTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAUIMH B 00JacTU (U3HUKH, ITOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CamoKoOHmMpPOb, IMOUUOHAILHBLIL UHMEIIEKM.:

e JaBaTh OIEHKY HOBBIM CHUTYallMsM, BHOCHTH KOPPEKTHUBBHI B JI€ATEIbHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

e BJAJCTh HAaBBIKAMU IMO3HABATEIHHOM pe(dIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUU U
MBICJIUTEIIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

e WCIOJB30BATh MPUEMBI PeQIICKCHH TSI OIICHKH CHTYAI[H, BHIOOpPA BEPHOTO PEIICHIS;

e YMETh OLIEHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;

e TIPUHUMATh MOTHBBI M APTYMEHTHI APYTHX MPU aHAIHN3E PE3YJIbTATOB JEATEILHOCTH;

e TPUHUMATH ce0s, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA,

e TPUHUMATH MOTHBBI M APTYMEHTHI APYTHUX MPU aHATU3€E PE3YIHTATOB JIEATEIILHOCTH;

e TPU3HABATH CBOE MPABO U MPABO IPYTHX HA OUIHOKH.

B mporecce nocTikeHHs TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTpaMMbl MO (U3UKE IS YPOBHSA
cpenHero o6mero oOpa3oBaHUS Y OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHANBHBIA HHTEIIEKT,
npeArnoararonmi cOpMHUPOBAHHOCTD:

e CaMOCO3HAHMS, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATH CBOE JMOIMOHAIBLHOE COCTOSHUE,
BUJICTh HANpPABJICHHUS Pa3BUTHUsI COOCTBEHHOM >MOILMOHAIBHOM c(ephl, OBITh YBEPEHHBIM B
cebe;

e CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCThH 32
CBOE MOBEJICHHE, CTIOCOOHOCTh aAaNTUPOBATHCS K OMOIIMOHATEHBIM U3MEHEHUSM U MIPOSBIIATH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEHl MOTHMBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHME K JOCTHKEHHUIO IEeJIU U YCIexy,
ONITUMHU3M, HHUIIHATHBHOCTh, YMEHHUE JCHCTBOBATh UCXO/SI N3 CBOMX BO3MOXKHOCTEH;

e OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TOHMMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
VYUTBIBATh €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO W
CONEPEKUBAHUIO;

e COIMAJIBHBIX HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JAPYTHMH
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peniaTh KOHQIUKTHL.

IIpeameTHbIe pe3yabTaThI
10-ii knace



K xonmy obydenuss B 10-m Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE TOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

e JIEMOHCTPUpPOBaTb Ha IpPHUMEPax pojlb U MECTO (QU3UKUM B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

e YUUTHIBATh TPAHUIBI IPUMEHEHUSI M3YYCHHBIX (PU3UUECKUX MOJENEH: MaTepuaibHas TOYKa,
UHepLUalbHasl CHUCTEMa OTCYeTa, a0COJIIOTHO TBEPAOE TEJIO0, HACANbHBIM ra3, MoeIu
CTPOEHHUsI Ia30B, KUIAKOCTEN U TBEPABIX TE€J, TOUECUHBIN 3JICKTPUUYECKHUN 3apsi/i IPU PELIECHUN
bu3nyeckux 3anay;

e pacmo3HaBaTh (puznueckue sBICHHUA (TMPOLECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJECKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHUS BEIECTBA U AIEKTPOJMHAMUKH:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBHKEHHE, CBOOOJHOE MaJCHUE Tell,
JBIDKEHUE II0 OKPY)KHOCTH, HWHepLus, B3aumozeictBue Tten, auddysus, OpoyHOBCKoe
JBIDKEHUE, CTPOCHUE KHUJIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00beMa Tell MPU HAarpeBaHHUU
(oxJaxJeHuu),  TEIJIOBOE  paBHOBECHE,  HUCIAPEHHME,  KOHJAEHCAlMs,  IIJIaBJICHHE,
KPUCTAJUIM3aLMsl, KHUIIEHWE, BIAXHOCTh BO31yXa, IIOBBIIICHUE JABJICHMUS TIa3a IIPU €ro
HarpeBaHUM B 3aKpbITOM COCYyJE, CBA3b MEXAYy IlapaMeTpaMu COCTOSHHA Ta3a B
M30IIpoLIeCccax, MEKTPU3aLKs Tell, B3aUMOJICUCTBUE 3apsI0B;

e ONKCHIBATb MEXAaHUYECKOE JABMKEHHE, HCIIOb3Ys (pU3nyecKre BEIUYHHbI: KOOPAUHATA, IYTh,
IIEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuila, UMIIYJIbC Tejla, KUHETHYeCcKas
SHEprus, MOTEHLHUANbHAs SHEpPrus, MexaHuyeckas paboTa, MEXaHHYeCKas MOULIHOCTb;, HpHU
ONMCAHWU TPABUJIBHO TPAKTOBATh (DU3MUECKUNA CMBICI HCIIOJIB3YEMbIX BEIMYMH, WX
0003HAUeHUs] W EIUHMIbI, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLINE JaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMU BEJIMYUHAMU;

e ONKCHIBaTh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHMS, UCIIOIb3Ys (PU3UUECKUE
BEJIMYMHBI: JABJICHUE ra3a, TEMIEpaTypa, CPEAHSAs KUHETUYECKas JHEPrus XaOTUYECKOIO
JBUKCHHUSI MOJIEKYJ, CPEIHEKBAIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJWUYECTBO TEIIOTHI,
BHYTPEHHSISI DHEPTUs, paboTa ra3a, KoOd(QQHUIMEHT IOJIE3HOTO JICHCTBHS TETNIOBOTO JIBUTATEINS;
OpU ONMCAaHUM MPABUIIBHO TPAKTOBATH (DPU3MUYECKHI CMBICI HCHOJIb3YEeMbIX BEJIWYMH, UX
0003HAueHHWs] W EIUHHIBI, HAXOAWUTh (OPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PH3HUECKYIO
BEJIMYMHY C JPYTMMHU BEIUYUHAMU;

e ONHUCBHIBaTh HW3YYEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE SIBICHUSA
(TIporecchl), UCHOAb3Ys (PU3HMUECKUE BEIMUUHBL: SJEKTPUUECKUN 3apsil, HJIEKTpUUYECcKoe MoJIe,
HaIPSDKEHHOCTh 1I0JIsA, ITOTEHIMAl, Pa3HOCTh IIOTEHLMAJIOB; IIPU ONHMCAHUM IIPABUIIBHO
TPAaKTOBaTh (PU3NYECKMH CMBICI HCHOJb3YEMBIX BEIUYMH, UX OOO3HAYEHUS W EIUHUIIBI;
yKa3blBaTh (OPMYJbI, CBSI3bIBAIOLIME JAaHHYK (DU3MYECKYI0 BEIWYMHY C JAPYTUMHU

BEJIMYHUHAMU;
e AHATM3HPOBATh (UIWUYCCKUE TPOILECCHl W SBJICHHS, HWCIONB3yS (PU3NICCKUE 3aKOHBI U
MPUHIIMIILL: 3aKOH BceMupHOro Tsarotenus, |, Il u 11l 3akonsr HeioToHa, 3aK0H coxpaHEeHUS

MEXaHUYECKON HHEPruy, 3aKOH COXpPaHEHUs WMIIYJIbCa, MPUHLUI CYNEpPHO3ULUU CHUJI,
IPUHLMII PAaBHONPABMSI HWHEPLMAIBHBIX CUCTEM OTCUETa, MOJIEKYJISIPHO-KHHETHYECKYIO
TEOPUI0 CTPOCHHMS BEIIECTBA, a30Bbl€ 3aKOHBI, CBA3b CpeIHEN KUHETUYECKOW 3HEpruu
TEIUIOBOTO  JIBWKEHHUS MOJIEKYJl C  aOCONIIOTHOW  TeMIepaTypod, TMepBbIl  3aKOH
TEPMOJMHAMUKH, 3aKOH COXpaHEHMs AJIEKTPUYECKOro 3apsaa, 3akoH KyioHa, mpu 3ToM
pas3nnyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE M YCIIOBHS
(rpanu1Ibl, 00JIACTH) TPUMEHUMOCTH;

e OOBSACHATH OCHOBHBIC NPUHIMIBI ACWCTBUS MAIlWH, TPUOOPOB U TEXHUYECKHX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

e BBIIOJHATH HKCHEPUMEHTHI 10 MCCIEIOBAHUIO (U3MYECKUX SBJIEHUH M MPOLECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHHUH, Mpu 3TOM  (HOpMYyIUPOBATH
npobnemy/3agadyy ¥ THIOTE3y Y4eOHOro OSKCIIepHUMEHTa, CoOMpaTh YCTaHOBKY W3
MPEeI0KEHHOTO 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;



e OCYILIECTBJIATH MPSIMbIE U KOCBEHHBIE M3MepeHUsl (PU3MUECKUX BEJIMYUH, MPU 3TOM BHIOMPATH
ONTUMAJIBHBIA  CIIOCOO HM3MEpeHHsT M  HUCMOJb30BAaTh H3BECTHBIE METOJBl  OICHKH
MOTPEIIHOCTEN U3MEPEHUN;

e HCCIIEJOBAaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMM BETMYMHAMH C HUCIIOJIB30BAaHHEM IPSMBIX
U3MEpPEHUi, IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJabTaThl MOJYyYCHHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE TaOMMI M TpauKOB, EJNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeI0BaHNUS;

e coOdromaTh mpasuia OE30MACHOTO TPYyJAaA MPH MPOBEICHUH UCCIEIOBAaHUNA B paMKax yueOHOTO
9KCIIEPUMEHTA, Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHOM AESITeNbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

e peuaTh pacyeTHbIC 3aJaud C SBHO 3aJaHHOU (PU3MUECKON MOJIENbI0, UCTONb3Ys (PU3NYECKUE
3aKOHBI U MPHHLHUIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a7a4yll BBIOMpATh (U3UUECKYIO MOJEIb,
BBIICTIATH (PU3MUECKHE BEIMYMHBI U (POPMYIbI, HEOOXOIUMBIE JJIs €€ PEUIeHHs, TPOBOAUTH
pacyeThl U OLIEHUBATH PEATbHOCTH IMOYYEHHOTO 3HAaUeHUS! (PU3UUECKOM BETMUUHBI;

e peuiaTh KauyeCTBEHHbIE 3aJayd: BBICTPAUBATh JIOTMUECKH HEMPOTUBOPEUHBYIO IIETIOUKY
paccyXIeHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

e HCMOJB30BaTh MPU PEIICHUU y4EOHBIX 3a7a4 COBPEMEHHBbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU
JUIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, MHTEPHPETAUUH U MPEACTaBICHUS Y4eOHOM M HayudHO-
NOMYJSIPHOM ~ MH(pOpPMAIMKM, TOJXYYEHHOH U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIHIO;

e TPUBOAUTH MPUMEPHI BKJIaa POCCUHUCKUX U 3aPYOEIKHBIX YUCHBIX-(DU3HKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

e HCMOJB30BaTh TEOPETHUYECKHUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOW >KU3HM AJIsi 0OeCTIeUeHUs
0e30macHOCTH Npu OOpallleHHd ¢ MNpudopaMM M TEXHUYECKMMH YCTPOWCTBaMH, JUIS
COXpaHEHUS 3/I0pPOBbS U COONIOJACHHUS HOPM HKOJOTMUYECKOTO TOBEIEHUS B OKpYXKarolen
cpene;

e paboTaTh B IpyIIE C BHINOJHEHUEM Pa3IWYHBIX COLMAIBHBIX POJICH, MIAHUPOBATh PabOTy
IpyNNbl, PalUMOHAIBLHO paclpenensiTh OOf3aHHOCTH U IUIAHUPOBAaTh JESTEIbHOCTh B
HECTAHJIAPTHBIX CUTYaIUAX, aJleKBaTHO OIICHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB IPYIIHI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

11-it kaace
K konny oOyuenus B 11-M Kjacce mpeIMeTHBIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

e JIEMOHCTPUPOBATHh Ha IMpUMEpPAX pojib U MecTo (U3MKKM B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOH KapTHHBI MHpa, B pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOIMH, B PAKTUUECKOM
JeSTeIbHOCTH JIFOJIeH, IEJI0OCTHOCTh U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

e VYUUTBHIBaTh TIPAHUIBI MPUMEHEHHs M3YyYEHHbIX (PU3MUECKUX  MOJENei: TO4YeuHbIH
AIIEKTPUYECKUI 3apsj]l, Jyd CBeTa, TOUEUYHBbIH HCTOYHHK CBETa, SJepHas MOJeNb aroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU peLIeHUN GU3NUECKUX 3a/1a4;

e pacmo3HaBaTh (QU3NUECKHE SBIEHUs (MpolecChl) U OOBACHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKYA W KBAHTOBOW (PU3MKH: DJIEKTpUYecKas MPOBOAMMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aWMOJEWCTBHE MAarHUTOB,
AJIEKTPOMAarHuTHas MHIAYKLUS, JeWCTBUE MAarHUTHOIO II0Jii Ha IPOBOJHUK C TOKOM H
JOBUKYUIMICS — 3aps]l, DJIEKTPOMarHUTHbIE KoJieOaHWsI M BOJIHBI, HPSIMOJMHEWHOE
pacrpocTpaHeHHE CBeTa, OTpaXKeHHWe, mpejomieHue, HHTepdepeHuus, audpakuus u
MOJISIpU3AITUs CBETa, TUCTIepCHs cBeTa, poTornekTpuaeckuit apdext (hotodrddekr), cBeToBOE
JIaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aromMa BOJOpOJA, €CTECTBEHHas H
HCKYCCTBEHHAsl paJIMOaKTHBHOCTH;

e OIKNCHIBaTb H3YYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO POBOJUMOCTD PA3IMUHBIX CPE/) U ANEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI),
UCTIONB3Ysl (PU3MYECKHE BEIMYUHBI: JJIEKTPUUYECKUI 3aps], cuia TOKa, 3JIEKTPUYECKOe
HaNpsDKEHUE, DJIEKTPUYECKOe COMPOTHUBIIEHUE, PA3HOCTh MOTEHIUANIOB, 3JIEKTPOJBHXKYIIAS
cuia, paboTa TOKa, MHIYKIMS MarHuTHOro mois, cuia Awmmepa, cwia JlopeHna,



UHAYKTUBHOCTh KaTYIIKH, SHEPTHsl JIEKTPUUECKOI0 U MAarHUTHOTO MOJIEH, IEPUO U 4acTOTa
KosiebaHui B KosebaTeabHOM KOHTYpeE, 3aps] M CHja TOKa B Ipoliecce T'apMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJIeOaHUM, (OKYCHOE pacCTOSIHME M ONTHYECKas CUiIa JIMH3bI, MpU
ONKCAaHUM TPABWIBHO TPAKTOBaTh (DU3UUYECKUH CMBICT HCHOJB3YEMBIX BEJIHYUH, UX
0003HaueHUsI M E€OUHMLBI, YyKa3blBaTh (HOPMYJIbl, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEITUYUHAMU;

e ONKCHIBaTh U3YYEHHbIC KBAHTOBBIC SIBIICHUS U IPOLIECCHI, UCHOb3Ysl (PU3NUECKHE BEIUYUHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPrus M HMIIYJIbC
¢doroHa, mepuos moiypacrnajga, SHEpPrus CBA3M AaTOMHBIX sep, IPU ONMCAHUM IPABUIBHO
TPAaKTOBaTh (M3NYECKUN CMBICT HCHOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHUS WM EIWHUIIB,
yKa3plBaTh (OpPMYJbl, CBS3BIBAIOLIME [JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

e AHANIM3MPOBATH (PU3UYECKHE IPOLECCHl M SBJIECHUS, MCIONb3Ys (U3UYECKUE 3aKOHBl U
OpUHLMIBL 3akoH OMa, 3aKOHbBI IOCJIEOBATEIBHOTO M MApaJIeIbHOTO COEIMHEHUs
IPOBOJHHUKOB, 3akoH Jlkoyns—JIeHa, 3aKOH 3JIEKTPOMarHUTHONM MHIYKLIMH, 3aKOH
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHMS CBETA, 3aAKOHBI IPEIOMIICHMUS
CBETa, ypaBHeHMe OWHmTelHHa i1 ¢Gorodddekra, 3aKOH COXpPaHEHUS SHEPrUH, 3aKOH
COXpaHEHUsI MMIIYJIbCa, 3aKOH COXPAHEHMsI JJIEKTPUYECKOIO 3apsiia, 3aKOH COXpPaHEHUs
MaccoBOI'0 YHMCIIA, MMOCTYJIaThl bopa, 3aKOH paJuOaKTUBHOIO pacraja, Ipu 3TOM pa3iInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKEHUE M YCIIOBHS (TpaHUIIBI,
00J1aCTH) TPUMEHUMOCTH;

e OIpENENATh HANpaBieHUE BEKTOpAa MHAYKLMHM MAarHUTHOIO IMOJISi IPOBOJAHHUKA C TOKOM, CHJIBI
Awmnepa u cuibl Jlopenua;

e CTPOUTH U ONMCHIBATh U300paKEHUE, CO3/IaBAEMOE IIJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

e BBIIOJHATH HKCHEPUMEHTHl 10 MCCIECIOBAHUIO (DU3UYECKUX SBJIEHUH M IPOLECCOB C
UCTIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHHMH: TpU ITOM  (POpPMYIHPOBATH
npobnemy/3agayy M THIOTe3y Y4eOHOro S3KCIepUMEHTa, CcoOMpaThb YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

e OCYIIECTBIIATH NpPSIMbIE U KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEIMUYUH, IIPU 3TOM BBIOMPAThH
ONTUMAJBHBIA CHOCOO M3MEpPEHHs] U  UCHOJb30BaTh W3BECTHBIE METOJAbl  OLEHKU
HOTPEIIHOCTEN U3MEPEHMIA;

e HCCIIEA0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUIL: IpU
TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHpPOBATh pe3yibTaThl IMOJY4YEHHOH 3aBUCUMOCTH
¢u3nyecKux BEIWYMH B BUJE TaOiull U TpapuKOB, J€1aTh BBIBOJBI IO pe3ylbTaTaM
WCCIIEJOBAHMSI,

e coOusozatTh npaBuia OE30MacCHOTO Tpy/a MPHU MPOBEIECHUU UCCIEI0BaHUN B paMKaX y4eOHOTo
HKCIEPUMEHTA, y4eOHO-HUCCIIEA0BATENLCKOM M MPOEKTHOM AEATENbHOCTH € UCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

e pelaTh pacueTHbHIE 33/1a4M C SBHO 3a/JlaHHON (U3NYECKON MOAENbI0, UCIONb3Ys (pru3udeckue
3aKOHBI U MPHUHIMIIBI, HA OCHOBE aHalIM3a yCIOBHUS 3a/ladd BbIOMpaTh (PU3NYECKYIO MOJIENb,
BBIJICJIATE (PU3HUECKUE BEIWYMHBI U (HOPMYJIbl, HEOOXOAUMBIE JUIsl €€ PELIeHUs, POBOIUTH
pacyeThl U OIIEHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HaYeHUs (PU3NYECKON BETMUHHBI;

e pemiaTb KavyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

e HCIONB30BaTh IMPHU PELICHUM Y4eOHBIX 3aJjau COBPEMEHHbIe MH(pOPMAlMOHHbIE TEXHOJOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHHWSA, MHTEPHpPETAalMd M MpPEJCTaBlIeHUs y4eOHONH W HaydHO-
HOMyJASPHOM MH(pOpMAIMM, TOJIYYEHHOW U3 Ppa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOJIyYaeMyro HH(OpMaINIO;

e OOBACHATH MPUHIMIIBI JEHCTBHS MAalIMH, MPUOOPOB M TEXHMYECKUX YCTPOWCTB, pazivyaTh
yCIIOBUS UX 0€30MacHOT0 UCOIb30BaHUs B TOBCEITHEBHOI JKU3HU;

e TPHUBOJUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;



e HCIMOJb30BaTh TEOPETHUECKHUE 3HAHUS MO (U3HKE B MOBCEAHEBHOW KM3HM NIl oOecreyeHus
0e30MacHOCTH TpU OOpalleHHd ¢ TNpUOOpaMH H TEXHUYECKHUMH YCTPOWCTBAMH, s
COXpaHEHHUS 3/10pPOBbS U COOJIOACHUS HOPM HKOJIOIMUECKOTO TOBEIEHHUS B OKpYyKarolen
cpene;

e paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh PaboOTy
TPYNIBL, PalMOHAILHO pacHpeleNaTh OOS3aHHOCTH M IUIAHUPOBATh JESTEIBHOCTh B
HECTaHJAPTHBIX CUTYallUsX, aJIeKBATHO OLICHUBATh BKJIAJ KaXJ0r0 U3 YYACTHUKOB I'PYIIIbI B
peleHrne pacCMaTpUBaeMON TIPOOIIEMBI.

COAEPKAHUE YYEBHOI'O ITIPEJIMETA
10-ii kmace
Paznen 1. ®u3nka u MeTObI HAYYHOI0 MIO3HAHMSI
®usuka — Hayka o npupoae. Hayunsle MeToabl IO3HAHUSA OKPY’KAKOIIEro Mupa. Posb skciepuMenTa u
TEOPUH B MIPOLECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue (QU3NYECKUX SIBICHUNA W TporieccoB. Hayunbie rumores3sl. Ou3mdveckue 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpUHIINNI COOTBETCTBHUS.
Porms u mecto ¢usuku B (OPMHPOBAHWU COBPEMEHHON HAay4yHOW KapTHUHBI MHpA, B NPAKTHUECKOU
NEeATEIbHOCTH JIFOACH.
JlemoHCTpanuu
AHasnorosbsle ¥ IUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.
Pasnen 2. Mexanuka
Tema 1. KunemaTuka
Mexanuyeckoe nBrkeHHE. (OTHOCHUTEIBHOCTh MEXAaHWYECKOTo JBWXeHHs. Cucrema oTcYeTa.
Tpaexropus.
[Tepemernienue, cCKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPEHHE MaTepUaTbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0KEHUE NTEPEMEIICHUN U CI0KEHUE CKOPOCTEM.
PaBHOMEpHOE W PABHOYCKOPEHHOE NPSIMOJIMHEWHOE ABMXKEeHHUE. ['paduku 3aBUCHMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.
CBoOogHOE TazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.
KpuBonuneliHoe naBuxeHue. J[BMKeHHME MaTepUATIbHOM TOUKM IO OKPYKHOCTHM C TMOCTOSHHOW IO
MOJYJIIO CKOpPOCTBIO. YTJOBasi CKOPOCTb, JIMHEWHas cKopocTh. [lepmonm um yacrora oOpalieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.
TexHHUECKHE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD, ABHKCHUE CHAPSIIOB, LEITHbIE U
PEMEHHBIE TIEPEAAYH.
JlemoHCTpanuu

e Mogenb cucTeMbl OTCUETA, MILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

o [IpeoOpa3zoBaHue IBMKEHHM C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

o [lanenue Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

o HabGmonenue aBuxeHus Tena, OPOLIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

o l3MepeHue yckopeHusi CBOOOTHOTO MaICHHUS.

o HanpaBnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Y4eHnuecKuil IKCIEPUMEHT, J1abopaTOpHbIE Pa0OThHI

o H3yueHue HEpaBHOMEPHOTO JBHKEHUS C LIEJIbIO OMPEAEIEHNUS MTHOBEHHON CKOPOCTH.

o MHccrnenoBanue COOTHOLICHUS MEXAY NYTSIMH, IPOUIACHHBIMU TEJIOM 3a IOCIEA0BATEIIbHBIC
paBHBIE MPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHHUHM C HAYAJIIBHOW CKOPOCTHIO,
PaBHOM HYIIIO.

o H3yueHue NBHKEHUS IIAPUKA B BI3KOW HKUJIKOCTH.

o l3yueHue nBWKEHUs Tela, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. Jlunamuxa

[Tpunun otHocuTensHOocTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEpUManbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoil 3akoH HproToHA 111 MaTepruanibHOM TOYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoOTO TsAroteHus. Cuna tspkectr. [lepBas kocMudeckasi CKOPOCTb.

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



Tpenne. Buasl Tpenus (mokos, ckoiabxeHus, kaueHus). Cwia tpenusa. Cyxoe Ttpenue. Cuia TpeHUS
CKOJILKEHUS U cuita TpeHus nokos. Koagduuuent tpenuns. Cuiia COnpoTHBICHHS TP IBUKECHUU TeJa B
XKUJKOCTH WIH rase.
[TocTynaTensHOE M BpaIlaTEIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TEa.
MoOMEHT Cuiibl OTHOCUTENBHO OCH BpalleHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTrO Tea.
TexHuuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPUMEHEHME: IMOALIMIIHUKN, ABM)KEHUE HCKYCCTBEHHBIX
CIyTHUKOB.
JlemoHCTpanuu
e JSIBNEHME MHEPIUU.
o (CpaBHEHME Macc B3aUMOJAECHCTBYIOLIUX TEN.
e Bropoii 3akon HeroToHa.
o M3mepenue cui.
o CnoxxeHue CHIL
e 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT J1e(OpMAIIHH.
o HesecomocTs. Bec Tena npu yCKOPEHHOM MOAbEME U NAJACHUH.
o (CpaBHEHME CUJI TPEHUS MOKOS, KAUYEHUS U CKOJIbKEHUS.
e VYcioBus paBHOBECHUS TBEPAOro Tena. Buasl paBHOBECHS.
YdeHn4ecKuil IKCIIEpUMEHT, 1a0opaTopHbIe PabOThI
o l3yuenue nBmwxeHus: Opycka Mo HaKJIOHHOMH IITOCKOCTH.
e lccnepoBaHue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HMKAIOIIMX B IMPY)KUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.
e lccnenoBanue ycnoBHUil paBHOBECHS TBEPAOTO TEa, UMEIOLIET0 OCh BpalllEHUSI.
Tema 3. 3ak0oHBI cOXpaHeHHs] B MEXaHHKe
Nmnynbc MaTepuanbHOM TOUKHM (Tesa), CUCTEMbl MaT€pUaAIbHBIX TOYEK. MIMIynIbC CUIIbI U U3MEHEHUE
HMITYJIbCa Tella. 3aKOH COXPaHEHUsl UMITYJIbca. PeakTUBHOE IBU)KEHHE.
Pabota cuibl. MOIITHOCTH CHJIBI.
Kunernyeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.
[MorennmaneHast dHeprua. lloTeHnmanbpHas JHEPrus ynpyro JaeOPMHUPOBAHHON  IMPY)KHUHBI.
[TorennuanpHast SHEprus Tesa BOJIU3U MOBEPXHOCTH 3EMIIH.
[loTeHunanpHble M HENMOTEHLMAJIbHbIE CUJIbL. CBsI3b pabOThl HEMOTEHLMAIbHBIX CHUJ C U3MEHEHUEM
MEXaHUYECKOM YHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.
VYupyrue u Heynpyrue CTOIKHOBEHHUSL.
TexHnyeckue ycTpolcTBa M INPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KONEp, MPYKUHHBIA IHCTOJIET,
JBUKEHHE PaKeT.
JleMoHCTpanuu
e 3aKOH COXPAaHEHHUS UMITYJIbCA.
e PeakTuBHOE BHKEHHE.
o Ilepexon noTeHIMAIBHOMN HEPTUN B KUHETUYECKYIO U 00paTHO.
VYdeHnueckuit 3KCIepuMEHT, 1a00opaTOpHbIe pabOThI
e l3yueHue aOCOJMIOTHO HEYNPYroro yzaapa C IOMOLIBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.
e lccnenoBanue cBsi3u pabOThI CHIIBI C M3BMEHEHUEM MEXaHWYECKOW SHEpruM Tejaa Ha IpuMepe
PacTsKEHUsSI PE3UHOBOTO XKIyTa.
Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA
Tema 1. OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH
OCHOBHbBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUHM W HMX OINBITHOE OOOCHOBaHUE.
bpoynoBckoe apmwxkenue. Judpdysus. Xapakrep ABMKEHUS W B3aUMOJCHCTBUS YACTUIl BEIIECTBA.
Monenu cTpoeHHs Ta30B, JKUIKOCTEH U TBEPIBIX TeN U 0O0BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konmnuectso Bemectsa. [loctosnnas ABorapo.
TenmoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.
Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOM TEOPUH HIECATIBHOTO
raza. AOCOJIIOTHas TeMIlepaTypa Kak Mepa CpelHeld KHHETUYECKOW SHEPruu TEIIOBOTO JBUKEHUS
yactun rasa. [llkana temnepatyp KenbBuna. I'a3oBble 3akoHBI. YpaBHeHHe MeHneneeBa—KnanelipoHa.



3akon [lanproHa. WM3omporecchl B HIEATBHOM Tra3e € IOCTOSIHHBIM KOJIMYECTBOM BELIECTBA.
I'paduueckoe mpecTaBiIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.
TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.
JleMoHCTpanuu
e OmbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME BellecTBa, (oTorpaduu  MOJEKys
OPraHUYEeCKUX COCIUHECHUM.
e OnbiTel 110 MU y3Un KUIAKOCTEH U ra30B.
e Mogenb OpOyHOBCKOTO ABUKCHHUS.
e Mogenb onbiTa llTepHa.
e OmnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.
o Mopenp, WUTIOCTpUPYIOLIAs TPUPOY JABJICHUS ra3a Ha CTEHKH COCYa.
e OmnbIThl, WIUTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS MJI€AIBHOIO I'a3a, U30IPOLIECCHI.
Y4eHnuecKkui IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI
e Omnpenenenue Macchl Bo3AyXa B KJIACCHOW KOMHATe Ha OCHOBE U3MEPEHMI 00beMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEU.
e lccnenoBaHue 3aBUCUMOCTH MEXKIY TapaMeTpaMH COCTOSIHUSL pa3pesKEeHHOr0 rasa.
Tema 2. OcHOBBI TEPMOTUHAMUKH
TepMmonnHaMuyeckasi cucreMa. BHYTpeHHsISI dHeprus TEPMOJAMHAMUYECKOM CUCTEMBI M CIOCOOBI €€
n3MeHenus. KonnuecTBo TemnoTel U pabota. BHYTpeHHSS SHEpPrus OAHOATOMHOTO H€ajIbHOrO rasa.
Bunel Temonepenauu: TEIUIONPOBOAHOCTb, KOHBEKLHS, H3IY4YEHHE. YJAelNbHas TEIJIOEMKOCTh
BellecTBa. KonnyecTBo TEMIOTHI MpuU TEILIONEpeaaye.
[Tonsitue 06 agmabarHoMm mporiecce. [lepBriif 3akoH TepmoanHamuku. [IpuMeHeHHe MepBOro 3akoHa
TEPMOJUHAMUKH K u3omnporeccam. [ paduyeckas uaTepnperanus padboThl rasa.
Bropoii 3akon TepmoaunamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.
TemnoBsie mMamuHbl. [IpuHIMIBL TEeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHusi SHEPTUU B TEILJIOBBIX
mammHax. Koaddumument noneznoro aericTBus terioBoid MamuHel. Lukn Kapao u ero xosddumuent
MOJIE3HOTO ACHCTBUS. DKOJOTUYECKHE MPOOIEMbI TEILNIOIHEPT €TUKH.
TexHuueckue ycTpoucTBa M MPAKTHYECKOE NPUMEHEHUE: JBUTaTeh BHYTPEHHETO CropaHusi, ObITOBOU
XOJIOAWJIBHUK, KOHAUIMOHED.
JlemoHCTpanuu
e lI3MeHeHHE BHYTpEHHEH SHEPruu Tela MpH COBEPUICHUH PabOTHI: BBUIET MPOOKU U3 OYTHUIKH
MOJl JIEHCTBUEM CXATOro BO3/AyXa, HarpeBaHue »¢upa B JAaTYHHOU TpyOKe MyTeM TpeHus
(BHI€OIEMOHCTpAITHS ).
e lI3MeHeHue BHYTpEHHEW SHEPTUU (TeMIIepaTyphl) Teja pH TeIionepeaaye.
e OmpIT 0 aarabaTHOMY PACHIMPEHHUIO BO3yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).
e Mogenu napoBoil TypOUHBIL, ABUTaTENs] BHYTPEHHETO CrOpPaHMsl, PEaKTUBHOT'O IBUTATEs.
Y4eHnuecKui IKCIIEPUMEHT, J1abopaTOpHbIE Pa0OThHI
o l3mepeHue yAeIbHON TEIII0OEMKOCTH.
Tema 3. ArperatHblie cocTosiHuS BemiecTBa. Ma3oBblie nmepexoabl
[TapooGpa3zoBanue u koHaeHcanus. Vcnapenue u xkureHue. AOCOMIOTHASI U OTHOCUTENbHAS BIAKHOCTh
Bo3ayxa. HacelieHHblt map. YaenpHas TeIUioTa MNapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIEPATyphI
KHUIICHUS OT JIaBJICHUS.
Teepmoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KpUCTALIOB. JKuIkue
kpuctasl. CoBpeMeHHble MaTepuaibl. [InaBneHne u Kpuctaman3anus. Y aeapHas TeIoTa IJIaBIeHHUs.
Cybnumarusi.
YpaBHeHUE TEIIIOBOTO OaaHca.
TexHuueckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP M TCUXPOMETP, KaJIOpUMETD,
TEXHOJIOTUH MOJTY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.
JleMoHCTpanuu
o (CBONiCTBa HACHIIIEHHBIX MTAPOB.
o Kunenue npu noHWKEHHOM J1aBJIICHUH.
e CnocoObI U3MEPEHHS BIAKHOCTH.
o HaOmntoneHue HarpeBaHus U TUTABJICHUS KPUCTAIUTMUECKOTO BEIIECTBA.



e JleMOHCTpaIusi KPUCTAIIOB.
YdeHn4ecKkuit 3KCIIepUMEHT, Ja0opaTopHbIe pabOoThI

e H3MepeHHne OTHOCUTENBHOM BIAXXKHOCTH BO3/yXa.
Paznen 4. DiekTpoanHaMuKka
Tema 1. DiekTpocTaTuka
OnexTpuzanus Teja. OJEeKTpuuyeckud 3apsa. JlBa Bupa diekTpuueckux 3apsnoB. lIpoBomHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsa.
B3aumogeiictBue 3apsaoB. 3axkoH Kynona. ToueyHbI 3JEKTpUUYECKUN 3apsii. DJIEKTPUUYECKOE IOJE.
HamnpsixeHHOCTh 3nekTpuyeckoro mnosisa. lIpuHIMD cynepno3uuuy 3JIeKTpUYEcKUX moJied. JInHum
HAIPSDKEHHOCTH AJIEKTPUYECKOTO T10JISL.
PabGora cun anekrpocratnyeckoro mnoussd. Ilorenuwman. Pasnoctes mnorennumanon. IlpoBognuku u
JUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0J€e. J{UdneKkTpuyeckas IpOHUIAaeMOCTb.
OnekrpoeMkocTb. KoHzeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEPIHs 3apsyKEHHOIO
KOH/JIEHCATOopA.
TexHuueckue  ycTpoilcTBA M IPAKTUYECKOE  IPUMEHEHHUE:  3JEKTPOCKON,  DIEKTPOMETD,
AJIEKTPOCTaTUYECKAs 3alIUTa, 3a3€MJICHUE JIEKTPONPHUOOPOB, KOHACHCATOP, KOMMPOBAIBHBIN armapar,
CTPYUHBII IPUHTED.
JlemoHCTpanuu

e VYCTpOWCTBO U MPUHUUII ACHCTBUS FIEKTPOMETPA.

o BsaumopeiicTBHE HAANEKTPU3OBAHHBIX TEIL.

e DIIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

e IIpoBOIHUKH B 3IEKTPOCTATUUECKOM I10JIE.

e DJEKTPOCTATUYECKAs 3allUTA.

o JIMDJIEKTPUKU B AIEKTPOCTATUYECKOM II0JIE.

e 3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTHUH, PACCTOSHUS

MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

e DHeprus 3apsyKEHHOI'0 KOHJIEHCATOPA.
YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIE paboTHI

o M3mepeHue 3IeKTPOEMKOCTH KOHJAEHCATOpa.
Tema 2. IlocTosiHHBIN 1eKTpUYecKUi TOK. Toxku B pa3jiM4YHBIX cpeaax
DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHMS 3JIEKTpUuecKoro toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIN TOK.
Hanpspokenne. 3akon Oma 115 ydacTka LIEeTH.
DNEeKTpUUECKOe CONPOTUBJIEHHME. YIEIbHOE CONpOTHBIEHME BelmlecTBa. llocienoBaTenbHOE,
MapaJuIeIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHUKOB.
Pabota snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCT 3IEKTPHUUECKOTO TOKA.
ONEeKTPOABMKYIAasl CUIa U BHYTPEHHEE CONPOTUBIEHUE HMCTOYHHMKA TOKa. 3akoH OMa s IMOJHON
(3aMKHYTOM) 25iekTpuueckoii nemu. KopoTkoe 3aMbIkanue.
ONEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAIOB. 3aBUCHUMOCTb CONPOTUBJICHHUS METAJJIOB OT
temmeparypbl. CBEpXIIPOBOAUMOCTD.
DneKTpUUECKnii TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBonHuku. CoOCTBEHHass M NpUMeEcCHas NMPOBOJUMOCTb MOJYNpoBOAHUKOB. CBoiicTBa p—N-
nepexoza. [loxynpoBogHIKOBbBIE TPHOOPBHI.
DNeKTpUUeCKUid TOK B pPacTBOpax M pacllaBax 3JIEKTPOJIUTOB. DJNEKTPOJIUTHYECKAS JUCCOLUAIUS.
OneKTponus.
DneKkTprYecKnil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.
TexHnyeckue ycTpoiicTBa U MPAKTUUECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HICTOUHUKH
TOKa,  JJIEKTpOHArpeBaTejbHble  MPUOOPHI,  BJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH IHOJ, TEPMHCTOPHl M (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA THOJ,
rajibBaHuKa.
JleMoHCTpanuu

e l3MepeHue cuibl TOKa U HAIPSKEHUS.



e 3aBHCHMOCTb CONPOTUBICHUS LWIMHIPUYECKUX NPOBOAHUKOB OT JUIMHBI, ILIOLIAAH
MIOIIEPEYHOI0 CEYECHUS U MaTepHraa.
o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.
o Ilpsamoe wu3MepeHue »>IEKTPOABUKYIIEH cuibl. KopoTkoe 3aMblkaHME TalbBAHMUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

e 3aBHUCHMOCTb COIIPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPBHI.

e IIpoBOAMMOCTB IEKTPOIHUTOB.

o HckpoBo# paspsa U IPOBOAMMOCTD BO3AyXa.

e  OIHOCTOPOHHSASA MPOBOAUMOCTD AHOAA.
YdeHn4ecKuil SKCIIEPUMEHT, 1a0opaTopHbIe pabOThI

e l3yuyeHue cMEMIAaHHOTO COCIMHEHNUS PE3UCTOPOB.

o M3mepeHue 2eKTpOABUKYIIEH CUIIBI MICTOYHHUKA TOKA ¥ €I0 BHYTPEHHETO CONPOTUBIICHUS.

o Habmonenue snexrponusa.
MexnpeamerHblie CBA3U
N3yuenne kypca Gpusuku 6a30Boro ypoBHsa B 10-M Kjlacce OCYIIECTBISIETCS C YUETOM COJIEPKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, ONOJIOTUH, XMMUH, Teorpadu U TEXHOJIOTHH.
Me:xnpeaMeTHbIE TOHSTHS, CBI3aHHBIE C U3YYEHHEM METOA0B HAYYHOI'O IMO3HAHHUS: SIBJICHUE, HAYYHBIN
¢axT, runore3a, pU3NUECKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOIEHNE, SKCIIEPUMEHT, MOJCINPOBAHHE,
MOJIEJIb, U3MEPEHHUE.
MaremaTrKa: peleHre CUCTEMbl YpaBHEHUH, THHEHHas QyHKIuS, mapadoia, runepobona, ux rpaguku u
CBOWCTBAa, TPUIOHOMETPUYECKHE (DYHKLUMHU: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX IPOEKIIMHA HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.
buonorus: MexaHuyeckoe IBM)KEHUE B JKMBOM mpupone, IU(dy3us, OCMOC, TEIUIOOOMEH >XHUBBIX
OpraHu3MoOB (BBl TEIUIONEpPEaul, TEIUIOBOE PAaBHOBECHUE), 3JIEKTPUUECKHUE SIBICHHUS B JKUBOU
IIPUPOJIE.
XUMHSA: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIPHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJl, KHUAKOCTEH W ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIIOB,
JIEKTPOJIUTUYECKAS] TUCCOLMALINS, FAIbBAHUKA.
I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.
TexHosorus: npeoOpa3zoBaHHe JIBUKEHUI C HMCIOIb30BAaHHUEM MEXAHU3MOB, YUET TPEHHUS B TEXHHUKE,
MOJIIUITHUKY, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs HMMITyJbCa B TEXHHKE (pakera, BOJOMET W p.),
JBUTATEIb BHYTPEHHErO CropaHus, MapoBass TypOuHa, OBITOBOM XOJOAWJIBHUK, KOHAMIIMOHED,
TEXHOJIOTMH TOJIy4€HHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOT UM,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHHE JJEKTPONpHOOpOB, KCEPOKC, CTPYHHBIM TpPUHTEP,
3JIEKTpOHArpeBaTebHble PUOOPHI, STEKTPOOCBETUTEIbHbBIE TPUOOPHI, TAIbBAHUKA.
11-# knace
Paznen 4. daekrpoauHaMmnka
Tema 3. MaruuTHoe moJie. JJIeKTPOMAarHUTHASA MHAYKIHSA
IlocTtostHHBIE MarHuTel. B3aumoneWcTBHE IOCTOSHHBIX MAarHuToB. MarnutHoe moie. Bekrop
MAarHuTHOM MHAYKUWU. [IpHHIMN Cyneprno3unuv MarHUTHBIX MOJEH. JIMHMM MarHUTHOW WHAYKIUU.
KapTuna nuHuI MarHuTHON MHAYKLINHU NOJIS HOCTOSIHHBIX MAarHUTOB.
MarnuTtHOE moJIe NPOBOAHMKA C TOKOM. KapThHa NMHUN MHIYKIMM MarHUTHOTO NOJI JJIMHHOIO
IIPSIMOTO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOIO IPOBOJHHMKA, KaTylIKH ¢ TOKOM. OmnelT Opcrena.
B3anmoneiicTBre MPOBOJHUKOB C TOKOM.
Cuna Amnepa, ee MOyJIb U HAallPaBJICHUE.
Cuna JlopeHma, ee MOIyJdb W HampaBieHHE. J[BM)KEHHE 3apsHDKEHHOM 4YacTHUIBI B OJHOPOIHOM
MarHuTHOM nose. Pabora cuisl Jlopenna.
SIBneHue SIEKTPOMArHUTHONW MHAYKIMH. 1I0TOK BEeKTOpa MarHMTHOM MHAYKIHH. DJIEKTPOJBHKYILAS
CWJIa UHAYKIIMU. 3aKOH JIEKTPOMAarHuTHOW nHAYKuMK Papanes.
BuxpeBoe snexTpuyeckoe moiie. DIIEKTPOABHKYIIAs CWIA WHAYKIMH B IMPOBOJHHKE, ABHKYIIEMCS
IIOCTYIIATEJILHO B OJJHOPOJXHOM MarHUTHOM IIOJI€.
[IpaBuno JleHna.
NHaykTHBHOCTD. SIBIEHNE CAMOMHIYKIMHU. DIEKTPOABIKYIIAs CHUIa CAMOMHAYKLINH.



DOHeprust MarHUTHOT'O MOJISL KaTYIIKU C TOKOM.
DNEKTPOMarHuTHOE MOJIE.
TexHuueckue yCTpONCTBA M NPAKTUYECKOE INPUMEHEHHE: NMOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
ANIEKTPOABUTaTENb, YCKOPUTENIN AIEMEHTAPHBIX YaCTHILl, UHAYKLHOHHAS [1€Yb.
JeMoHcTpauuun
e OmpIT Opcrena.
e OTKIJIOHEHUE FIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.
e JIMHUU MHAYKUMU MarHUTHOTO MOJIS.
o B3saumoaeiicTBue AByX MPOBOJHUKOB C TOKOM.
e Cua Ammepa.
o JleiictBue cuibl JIopeHia Ha HOHBI AIEKTPOJINTA.
o SIBneHME 2IEKTPOMArHUTHON UHIYKLMH.
e [lpaBuino Jlenna.
e 3aBHUCHMOCTb D3JIEKTPOJBIKYLIEH CHJIBI MHAYKLHUHU OT CKOPOCTH HM3MEHEHHMS] MarHUTHOTO
MOTOKa.
o JSIBiEHHE CAMOMHIYKLIUH.
Y4eHnueckui IKCIEPUMEHT, JIabopaTOpHbIe Pa0OThHI
e lI3yueHue MarHuTHOIO I0JI KaTYIIKH C TOKOM.
o HccnenoBanue nelcTBUS NOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.
e lccnenoBanue siBI€HUS 3JIEKTPOMAarHUTHON UHAYKLIHU.
Pa3pen 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanu4eckue H 3JIeKTPOMATHUTHBIE KOJIeOaHUS
Konebartenbnas cucrema. CBoOOAHBIE MeXaHUYeCKUe KoneOanus. ['apmonndeckue konedanus. [lepuon,
yactoTa, amiuidtyna u ¢aza konebanuil. IlpyXuHHBIH MasATHUK. MareMaTH4ecKUil MasTHUK.
VYpaBHeHue rapMoHHUecKux koneOanuil. [IpeBpaiiienue sHepruu npu rapMOHMYECKUX KOJIeOaHUX.
Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHHWsS B HMICATBHOM KOJeOaTeTbHOM
KOHType. AHAJIOTUS MEXIy MEXaHWUYECKUMHU U DJICKTPOMAarHUTHBIMU KojeOanusmu. Popmyna
Tomcona. 3aKoH COXpaHEHHS YHEPTHU B HICATBHOM KOJIe0aTeIbHOM KOHTYPE.
[IpencraBienune o 3aTyxaroumx KosneOaHUsX. BbIHyXJeHHble MexaHudeckue konebanus. Pesonanc.
BbIHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.
[lepemennsblii Tok. CHHYCOUAAIBHBIM TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE
U ICUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUSI.
Tpancdopmarop. IIpousBoacTso, nepeaaya U NOTpeOIEHUE SIEKTPUUECKON SHEPIUU. DKOJIOTHYECKHE
PUCKHM TIpH MPOU3BOJACTBE 3JIeKTpo3Hepruu. KynbTypa HCHOIB30BaHUS 3JEKTPOIHEPTUU B
MOBCETHEBHOM KU3HU.
TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHUE: DIIEKTPUYECKHM 3BOHOK, TI€HEpPaTop
MIEPEMEHHOT0 TOKA, TMHHUH JIEKTPONEPEIAUH.
JlemoHCTpanuu
o MHccnenoBanue mapamMeTpoB KoJIeOATENbHOM cHCTeMBbl (IPY)KUHHBIH MM MaTeMaTHUYeCKHil
MasiTHUK).
o HaOmntoneHue 3aTyxarmmux KoieOaHuii.
e lccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJICOaHHH.
o Habmonenue pe3onanca.
e (CB0OOAHBIC AJIEKTPOMATHUTHBIE KOJICOAHHUS.
e OcmwinorpaMmsl  (3aBUCUMOCTH  CHJIBI  TOKAa M HampsOKEHMs OT  BpPEMEHHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUMH.
e Pe3oHaHC mpU MOCIENOBATEIBHOM COEIUHEHUM PE3UCTOpA, KATYIIKH HHIYKTUBHOCTH U
KOHJIEHCATOpA.
e Mogenp TMHUM 3IEKTpONepeaayn.
Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PabOThHI
o MHccnenoBanue 3aBHCHMOCTH MEPHOAA MaJIbIX KojeOaHWH Ipy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.



o HccnenoBaHue MepeMEHHOTO TOKA B LEMH U3 MOCIIEI0BATEIbHO COETMHEHHBIX KOHAEHCATOPa,
KaTYIIKUA U PE3UCTOPA.
Tema 2. MexaHu4ecKue M 3JIEKTPOMATHUTHBIE BOJHBI
Mexanuyeckue BOJHBI, yclioBUsl pactpoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHEHUs W UIMHA
BousiHbI. [lonepeunsie u npoaonbHbIe BOJHBL. MHTepdepenius u nudpakius MEXaHUYECKUX BOJH.
3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemOp 3ByKa.
DONEeKTPOMarHUTHbIE BOJHBL. YCIIOBHS M3Jy4€HHUs JIEKTPOMATHUTHBIX BOJH. B3aumuass opueHTanus
BekTopoB E, B, V B asnexkrpomaruutHOl BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
npesioMiieHue, noispuzanus, qudpaxus, uarepepenius. CKOpOCTh 3IEKTPOMAarHUTHBIX BOJH.
[IIkana 371eKTpOMAarHUTHBIX BOJH. [[prMeHEeHNEe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI paTuOCBA3U U TeNIEBUACHUS. Paaronokanus.
DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CpeJIbl.
TexHnueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: MY3bIKAJIbHbIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
JIMAarHOCTHKA B TEXHHKE U MEAMILIMHE, pajap, paJuolpHEeMHUK, TEIEeBU30p, aHTeHHA, Tenedon, CBY-
eYb.
JlemoHCTpanuu
e (OOpa3oBaHue U pacHpOCTPAHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJH.
o Kounebumomeecs Teno Kak UCTOYHUK 3BYKa.
o HaOmntonenue oTpaxeHUs U MPEIOMICHUS MEXaHUYECKUX BOJIH.
o HaGmonenne uatepdepeHuy u 1udpakuud MEXaHHIECKUX BOJTH.
e 3BYKOBOI pe30HAHC.
e HabOmroneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYION M YaCTOTOM KOJICOaHHH.
o HccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE, MOJISIpU3anus,
mudpaknus, THTEpdepeHIus.
Tema 3. OnTuka
I'eomerpuueckas ontuka. [IpsmoimHeHOE pacpoOCTpaHEHHE CBETA B OJHOPOJIHOU cpene. JIyu cera.
ToueuHbIli HCTOUHUK CBETA.
OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxeHu B IIIOCKOM 3€pKaje.
[Ipenomiienue cBeta. 3aKOHBI IpeTOMIICHUSI cBeTa. AOCOMIOTHBIN MoKa3zarenb mpenomieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi nojaHoro BHyTPEHHET0 OTPaKEeHUS.
Hucnepcus cseta. CrnoxkHbIil cocTaB Oenoro cBera. LIBer.
Cobuparone u pacceuBaromye JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHHUE M OINTHYEcKas cuila
TOHKOM nuH3EI. [TocTpoeHue n300paskeHuit B COOMPAIOIINX M PACCEUBAIOIINX JTHMH3aX. DPopMysa TOHKOM
JIMH3BI. YBEeIWYeHNeE, JaBaeMoe JIMH30M.
[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.
BonnoBass ontuka. HMaTepdepenuns cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HAOIIOIEHUS
MakCUMyMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.
Hudpakmus ceera. JudpakunoHHas pemierka. YcClIoBUE HAOIIOACHHS TJIABHBIX MaKCHUMYMOB IpHU
NaJeHUM MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKIUOHHYIO PELIETKY.
[Honsipuszanus ceera.
TexHu4ecKkrne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHE: OUYKH, Jiymna, (oToamnmapar, MPOCKIIMOHHBIMA
amnmapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(PPAKIIHOHHAS PEUIETKA, MOISPOUI.
JlemoHCTpanuu
o [lpsMonuHeitHOe pacnpocTpaHEHUE, OTpakeHHe U mpeloMieHue cBera. OnTuyeckue
npuOOopHI.
o [lonHoe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.
e HccnenoBanue cBOMCTB H300pakeHUH B JIMH3AX.
e Moaenu MUKpPOCKOIIA, TEIEeCKOmNa.
o HabGmronenue nuntepdepeHImu crera.
o Habmonenue audpakium cBera.
o Habmonenue nucnepcun cBera.
o [lomydyeHue cnexkTpa ¢ HOMOLIBIO MPU3MBI.



e [lomydenne cnekTpa ¢ MOMOIILI0 TU(PPAKITMOHHON PEIIETKH.
o Habntonenue nomisipusanuy CBeTa.
Y4yeHn4YeCcKnii IKCIIEPUMEHT, JabopaTOpHbIE pabOTHI
o M3mepenue nokazaress NpeoMIICHUs CTEKJIA.
e lccnenoBanue cBOCTB H300pakeHUH B JIMH3AX.
e Habmnronenue qucnepcuu cBeTa.
Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHuubl NPUMEHMMOCTH  KJIACCMYECKOM  MexXaHWKH. IlocTynmaTel  ClieHManbHOM — TEOpHUH
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBE€TAa B BaKyyMe, IMPHHIMI OTHOCUTEIBHOCTHU
DOWHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKPAILEHUE JIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € YHEPrUel U UMITYJIBCOM PESITUBUCTCKON YAaCTULbI. DHEPIUsI OKOSI.
Paszpen 7. KBanToBas pusuka
Tema 1. J1eMeHTHI KBAHTOBOM ONITHKH
®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJIbC (HOTOHA.
OtkpeiTne u wucciuenoBanue ¢orodddekra. Ombitel A. I'. CromeroBa. 3akonsl (oTodddekTa.
VYpaBuenue DiinmreiiHa s poroaddexra. «Kpacunas rpanuna» Gororddexra.
JaBnenue cBera. Onwitel [1.H. JIeOenena.
XHUMHYECKOE IEHCTBHUE CBETA.
TexHuyeckue ycTpoiicTBa M MpPaKTHYECKOE MNpUMEHEHHE: (DOTOINEMEHT, (POTONATUMK, COIHEUHAS
Oarapesi, CBETOIHO/I.
JlemoHcTpamuu
®oTo3eKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroauos.
o Conneynas OaTtapes.
Tema 2. CTpoenue atoma
Mopnens aroma Tomcona. OnbiThl Pesepdopna no paccesuto o -uactuil. [Inmanerapuas mozgens atoma.
[Tocrynater bopa. M3nydenue u noriomenne GOTOHOB MPU MEPEXOJIE aTOMa C OAHOTO YPOBHS SHEPTHH
Ha apyroi. Bunasl cnexktpoB. CrieKTp ypOBHEH 3HEPruu aTOMa BOJOPOA.
BosiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprnyckynsspHO-BOIHOBOM 1yanu3M.
CHnoHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHUueckue ycTpoiicTBa U MpaKkTUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbBIN aHaNINU3 (CIEKTPOCKON), Jiazep,
KBAaHTOBBII KOMIIBIOTED.
JlemoHCTpanuu
e Mopnens onbita Pezepdopna.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmoienne nuHeHvaThIX CeKTPOB U3ITyUEHUSI.
o Jlazep.
Y4eHnuecKuil IKCIEPUMEHT, J1abopaTOpHbIE Pa0OThHI
o HabGmogenue mMHeYaToro crekTpa.
Tema 3. ATomHOe PO
OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sipa. OTKpBITHE PaguoaKTUBHOCTU. OMBITHI
Pesepdopna mo ompenenennio coctaBa paJnoakTUBHOTO u3nydeHus. CBoiicTBa anb(da-, 6eta-, raMmma-
M3IIydeHus. BiausHue panoakTHBHOCTH HA )KUBBIC OPTaHU3MBI.
OTtkpeiTHe TpoTOHa W HeWTpoHa. Hyknonnas mogens siapa [eitzenOepra—MBanenko. 3apsin sjpa.
MaccoBoe uncio sapa. M3otomsl.
Anwba-pacniaf.  DNEKTpPOHHBIM H  TO3UTPOHHBIM  Oera-pacman. [amma-usznydeHue.  3aKoH
PaZMoaKTUBHOIO pacraja.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. JlegexT Macchl sipa.
AnepHsle peakuuu. JleieHne U CUHTE3 SAEP.



Anepupiii  peaktop. Tepmosinepusiii cuHTe3. [IpoOaeMbl W TEPCHEKTHUBBI SACPHOW IHEPTETHUKH.
DKOJIOTHYECKHE aCIEKThI SIEPHON IHEPTETUKH.
DJieMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTobl HaOMIOACHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.
OyHaamMeHTaIbHble B3auMoieiicTBusl. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.
TexHudeckue yCcTpoMCTBa M IIPAKTUYECKOE IIPUMEHEHHE: NO3UMETp, KaMmepa BuiibcoHa, snepHbIN
peakTop, aToMHast 6omoa.
JlemoHCTpanuu

o (CueTyuk HOHU3HUPYIOLIUX YACTHUII.
YdeHn4ecKuil SKCIIEPUMEHT, 1a0opaTopHbIe pabOThI

o HccnenoBanue TpekoB yacTull (1o roToBeIM (poTorpadusim).
Pa3neu 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU
Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKnasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMHUMU.
Bun 3Be3gnoro neba. Co3Besnus, spKue 3BE31bl, IIAHETHI, X BUAUMOE JABIKEHHE.
Conneynas cucrema.
Connue. ConHeuHass akTUBHOCTb. McrTounuk sHepruu ConHuma U 3Be3[. 3Be3[bl, UX OCHOBHBIE
XapakTEepUCTUKU. Jlmarpamma  «CHEKTpalbHBIA  KJIacC —  CBETUMOCTb». 3BE€3/lbl  IJIaBHOM
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3B€3]1 IVIABHOM IOCJIEI0BATEIbHOCTH.
Buyrtpennee crpoenue 38e37. CoBpeMEHHbIE IPEACTABICHUS O MPOUCXOKIAECHUU U 3BoIoUnU COoJHLIA U
3B€3. DTallbl )KU3HU 3BE3]I.
Mnuneunsiii [Iyte — Hama ["anaktuka. [lonoxenue u neuxkenne ConHua B ['anaktuke. THIBI TajlakTHK.
Panuoranaxktuku 1 kBazapsl. YepHbIe IbIPHI B s/IpaX rajJaKkTHK.
Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06na. Pasberanme ramaktuk. Teopus bonbiioro
B3pbIBA. PENIMKTOBOE HM3IIydYeHHE.
MacmrabHas ctpyktypa Beenennoil. MetaranakTuka.
Hepeennsie npo6iieMbl aCTPOHOMUH.
Yyenuueckue HaOIIOICHUS
HaGnronenuss HEBOOPYXKEHHBIM TJIa30M C HCIOJB30BAHUEM KOMIBIOTEPHBIX NPWIOKEHUH IS
OTIpe/IeTICHUS! MONOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE c0o3Be31us CeBepHOro
MIOJTYLIApHsL U SIPKUE 3BE31bL.
Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.
O0o01maruiee NoBTOPEHNE
Ponb ¢u3nku u acTpOHOMHUU B HIKOHOMMUYECKOH, TEXHOJIOIMUYECKOH, COIMAIbHON M 3THYECKOH cdepax
JeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKHU M aCTPOHOMHUU B COBPEMEHHOM Hay4HON KapTHHE MHpa,
poinb ¢uznyeckoil Teopuu B (HOPMUPOBAHMM MPEICTABICHUH O (U3MYECKOM KapTHHE MHpa, MECTO
¢u3nyecKkoil KapTHUHBI MUpa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTaBICHUN O
IIPUPOLE.
Me:xnpeamerHble CBSI3U
N3yuenne kypca Gpu3uku 6a30Boro ypoBHs B 11-M Kilacce OCYIIECTBISIETCS C YUETOM COJIepKaTeIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTHH.
Me:xnpeaMeTHbIE TOHATHS, CBI3aHHBIE C N3YYEHUEM METO0B HAYYHOI'O MO3HAHHUS: SIBJICHHUE, HAYYHbIN
(dakT, runoresa, ¢puznUecKkas BeITUUNHA, 3aKOH, TEOPHs, HAOIIOJCHUE, YKCIIEPUMEHT, MOJCIIUPOBAHHUE,
MOZEJIb, U3MEPEHUE.
Matemaruka: pelieHue CHUCTEMbl YpPaBHEHUH, TPUTOHOMETpHUYECKHE (YHKLUMU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HMX IPOEKIUU HA OCH
KOOpJMHAT, CII0)KEHWE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTApHBIX (YHKIMHA, TNPU3HAKU TOJ00uUs
TPEYTOJILHUKOB, ONpeIeeHNE TUIOMAAN TNIOCKUX GUTyp U 00bema Tell.
buonorus: snekTpuueckue sBIEHUS B KUBOM MpUpPOE, KojeOaTenbHble ABM)KEHUS B KUBOUM MpPUPOJE,
OIITUYECKUE SIBJICHUS B )KUBOM NPUPOAE, AEHCTBUE paiiallii Ha )KUBBIE OPTaHU3MBI.
XHAMHS: CTPOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAass CTPYKTypa TBEPIBIX TeJ, MEXAHH3MBbI
00pa3oBaHMs KPUCTAJUIMYECKOHN PEIIeTKH, CIIEKTPaIbHbBIN aHaIN3.
I'eorpadus: MarHuTHBIE TOMIOCAa 3€MJIH, 3aJIe)KU MAarHUTHBIX pyll, (OTOChEMKA 3€MHON NMOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPIICCHUN.



TexHonorus:
WHIYKLIMOHHAs

JINHUU
1eYb,

AJIEKTpOIIEpeadu, TeHEPaTop

panap,

PagUONPUEMHUK, TEIEBU30D,

MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.
TEMATHYECKOE IINIAHUPOBAHUE

MIEPEMEHHOTO

TOKa,
aHTCHHA, TenedoH,

3JICKTPOJIBUTATEIb,
CBUY-neub,

10-# k1ace
HauMeHoBaHMe KosauuecTBo yacoB
Ne A31eJ10B 1 TeM JyekTpoHHbIe (HU(PPOBBIE)
| P Beero Kontpoabneie | [IpakTudeckue o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmmel padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

duzuka U METOABI

Bbubmunorexa ®I'UC «Mos mkosa»

1.1 | may4noro 2 —lesson.academy-
MIO3HAHMS content.myschool.edu.ru/03/10
Hroro no pazneny 2

Pazgen 2. MEXAHUKA

Poccuiickast anekTpoHHas mKoiIa —

2.1 | Kunemaruxa ° resh.edu.ru/subject/28/10/
2.2 | unamuxa 7 O6pa3OBaTenLHL1H nopran Y4u.py
uchi.ru
[TopTan nUCTaHIIMOHHOTO
3aKOHEI o0yuenust MAOY COI Ne4
2.3 | coxpaHeHus B|6 1 1 .
MEXAHIKE ropoa AcuHo Tomckoii obacTu
http://katalog-sosh4.ucoz.ru/
Utoro no pazneny 18

Pazgen 3. MOJIEKYJISIPHASL

PU3NKA U TEPMOJJUHAMUKA

8;12;1’;1 Ho- bubmuorexa ®I'NUC «Most mikosma»
3.1 KHHeTqugKOﬁ 9 1 —lesson.academy-
content.myschool.edu.ru/03/10
TEOPUHU
bubmorexa ®I'NUC «Mos mkosa»
OCHOBBI
3.2 B 10 1 —lesson.academy-
pMOz content.myschool.edu.ru/03/10
ArperatHble
COCTOSIHUS bubmorexa ®I'NC «Mos mikosa»
3.3 | BemiecTBa. 5 —lesson.academy-
dazoBbIe content.myschool.edu.ru/03/10
IIEPEXObI
Uroro no pazneny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 | Dnexrpoctatnka |10 1 Sunexc YueOHUK — COBPEMEHHOE
obpasoBanwue (yandex.ru)
[TocTostHHBIN bubmuorexa ®I'C «Mos mKosa»
4.2 | aneKTpruecKuii 12 1 —lesson.academy-
Tok. Toxku B content.myschool.edu.ru/03/10



https://uchi.ru/?-2.9&ysclid=lm91avzkh4885385011
https://education.yandex.ru/main
https://education.yandex.ru/main

Pa3INIHBIX
cpenax

Hroro mo pazaeny 22

IToBTOpEHME 2

OO6pa3zoBaTeIbHBIN MOPTAT YUU.pY
uchi.ru

OBIIEE
KOJIMYECTBO
YACOB §(0)
[TIPOTPAMME

68

11-i kaace

HauMenoBanue

KoanuecTBo 4acoB

Ne

a3/71eJI0B M TeEM
n/n Pasi

NMPorpamMmbl Bcero

KoHnTpoJibHbIE

padoThI padoThI

IIpakTn4yeckue

dueKkTpoHHbIe (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCypChl

Pazgen 1. 9JIEKTPOJAUHAMUKA

MarautHoe  moJe.
1.1 | OnextpomaruutHas |11
WHIYKIUS

bu6mmorexa ®IT'UC «Mos
mkosiay — lesson.academy-
content.myschool.edu.ru/03/11

Uroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbI

MexaHndeckue U Poccwuiickast anekTpoHHas
2.1 | anexTpomarHuTHbeIe |9 1 IIKOJIa —
KoJeOaHus resh.edu.ru/subject/28/11/
[TopTan TUCTaHIIMIOHHOTO
Mexanirieckue 1 06yuennst MAOY COLII Ned
2.2 | 3NeKTpOMarHuTHBIC |5 .
BOIHLL ropoa Acuno Tomckoit o0nactu
http://katalog-sosh4.ucoz.ru/
[TopTan gucTaHUMOHHOTO
23 | Onmuxa 10 3 o0yuenus MAOY COI_H Ned
ropoa Acuro Tomckoit o0nactu
http://katalog-sosh4.ucoz.ru/
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

HOBBI
Ocro . bu6mmorexa ®TUC «Mos
CIICIIMaJIbHOU
3.1 oD 4 mkosay — lesson.academy-
P content.myschool.edu.ru/03/11
OTHOCUTCIIBHOCTHU
Hroro no paszneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

DeMEHTHI
4.1 N 6
KBAHTOBOU ONTHKHA

Omnmnaitn mkoma dokcdopa
foxford.ru

4.2 | CtpoeHne aToma 4

Sanexkc YueOHUK —
COBpEMEHHOE 00pa3oBaHue



https://uchi.ru/?-2.9&ysclid=lm91avzkh4885385011
https://foxford.ru/?ysclid=lm91kyip4s684619322
https://education.yandex.ru/main
https://education.yandex.ru/main

(yandex.ru)

4.3 | ATomHOE s11pO

Slunexc YueOHUK —
COBPEMEHHOE 00pa3oBaHue
(yandex.ru)

Uroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DJIEMEHTBI bu6morexa ®I'UC «Mos
5.1 | actpoHOMUH U 7 mKkosiay — lesson.academy-
acTpo(HU3UKH content.myschool.edu.ru/03/11
Uroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O0o0maroree 4 OO0pa3zoBaTeNbHBINA TOPTAI
™ | moBTOpEHUE VYuu.py uchi.ru
Uroro no pazneny 4
TosTopenne 3 O6paSOBaTe_JleLH/I opTal
VYuu.py uchi.ru
OBLIEE
KOJIMYECTBO YACOB | 68

I10 ITPOIT'PAMME



https://education.yandex.ru/main
https://education.yandex.ru/main
https://education.yandex.ru/main
https://education.yandex.ru/main
https://uchi.ru/?-2.9&ysclid=lm91avzkh4885385011
https://uchi.ru/?-2.9&ysclid=lm91avzkh4885385011
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