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HOACHUTEJBbHASA 3AITNCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMOJIO)KEHMM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEIMIMUHU IpernojaBaHusl y4eOHOro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

[Tporpamma pa3paboTaHa B COOTBETCTBUHU C:

o @epaepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

e llopsiaxomM opraHu3anuu OCYUIECTBICHHS OOpa30BaTE€IbHOM JAESITEIBHOCTH IO
OCHOBHBIM 0011€00pa30BaTeIbHBIM  [IPOrPaMMaM—00pa30BaTEIILHBIM  IPOTpaMMaM
HAYaJbHOTO O0IIEro, OCHOBHOTO OOIIEro U CpeHEro 00IIero 0opa3oBaHus;

o @eepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHEro OOIIEero
oOpa3zoBanusi, yTB. [Ipukazom Munobpuayku Poccum ot 17.05.2012 Ne 413 (manee—
OI'OCCOO0);

o @enepanbHOil 00pa3oBaTENbHON MPOrpaMMOi CpenHero oOIIero odpa3oBaHuUs, YTB.
[Ipukazom Munnpocsemenust Poccun ot 18.05.2023 Ne 371.

CopnepxaHue nporpaMMbl 1o (PU3MKE HaIpaBI€HO Ha (QOPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOH kapTuHbl Mupa oOydaroumxcs 10—11 kimaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusiM GPI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTrataM OOy4YeHHs, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTb pPEaTH3alMu MEXKIPEAMETHBIX
cBsizell (M3UKU C €CTEeCTBEHHO-HAyYHbIMHM YYeOHBIMHM IpeaMeTamMu. B Hell ompexpenstoTcs
OCHOBHbIE 1IeIM M3Yy4eHHUs (PU3MKU Ha YPOBHE CpeJHEro obiiero oOpa3oBaHMsl, IUIAHUPYEMBbIE
pe3yibTaThl OCBOGHHS Kypca (HU3UKU: JMYHOCTHBIE, METampeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma o ¢pu3nKe BKIOYAET:

® [UIaHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (GU3UKK Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam o0yueHus..

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBHICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ] B CHCTEMY 3HaHUN 00 OKpY’KaloIleM MHpE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOUIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHeH, Ouonorueit, gusnueckoir reorpadpueit u acrpoHomueil. Vcrnonb30BaHHe M aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yuenune ¢Gpu3nkn BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIMOIHEHUH UMHU Y4EOHBIX UCCIIeI0BaHUI.

B ocHOBY kypca (hu3uKH A7 yPOBHS cpelHero o01iero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KaK MPUHIUIIBI €r0 IIOCTPOCHUS.

Hoes yerocmnocmu. B COOTBETCTBUM C HEHM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEWl MaTepHall Kypca GU3NKH 0ObEAUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELUIECTBE U IOJIE.



Hoesn eymanumapusayuu. E€ peanuzanysi mpearnonaraeT UCHoiIb30BaHUE TYMAHUTAPHOTO
noTeHnuan€a GU3n4ecKoil HayKu, OCMBICIICHHE CBS3HM Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuxnaonoil nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX NMPHIIOKEHUH N3YUYEeHHBIX TEOPH U 3aKOHOB.

Hoes »sxonocusayuu peann3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB COAEpKaHMUS,
MOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPoOIeM palliOHAILHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeaHEro ooiero odpazoBaHus
ABIISIOTCS (U3UMUecKkue Teopuu ((HOpMHUPOBAHHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
buznyeckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTH TEOPHH, JJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOIIECCOB).

CHUCTEeMHO-IEITENFHOCTHBIN MOIX0 B Kypce (DM3MKU pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHHU3aIi IKCIEPUMEHTAIBHON JIeATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCMOJIB30BAaHUE CHCTEMBl (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OOIIUMH CIHCOK
YUYEHHUYECKUX NPAKTUYECKUX padoT. BrlaeneHne B ykazaHHOM ImepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBIAJCHHE OOYUYAIOUIUMUCS YMEHHSMH MPOBOIAUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TOCTAaHOBKY ONBITOB TIO IPOBEPKE
IPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENseTcs PEeIICHUIO PAacuETHBIX U KadeCTBEHHBIX 3amad. [lpu aTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SBIISIIOTCA 3a/1a4M C SIBHO 3aJJaHHON (PU3HUECKON MOJEbIO,
MO3BOJISIONINE TPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OIHOTO pasJelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau PHUOPUTETOM
SBIISIIOTCSL 3aJaHUsT Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHA ¥ TPOIECCOB B
OKpY’Karolle >Ku3HU, TpeOyromue BbiOOpa (u3Mueckod MOAENTH A CUTyallMM MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX NMPEIMETHOro KaOuHeTa (hM3MKHU WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunete
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpaMmMe 10 (QH3UKE YUYECHHUECKHUX TPAKTHUYECKUX paboOT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanmioHHOE 000py/I0BaHWEe (POPMUPYETCSI B COOTBETCTBUU C TPHUHITAIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 110
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH IS HMCCIIEOBAaHUS M3y4aeMbIX SIBJICHHH M IPOIECCOB,
OIMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOeCIeyrBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyvaronuxcsi. TeMaThueckre KOMIUIEKTBI JIa0OpaTOpHOrOo O0OOpYMOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX 1aOOpaTOPHil.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUS (PU3UKU B 00IIEM 00pa30BaHUHU SIBIISIOTCS:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAydYHOMY H3YyYEHUIO

MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;



pa3sBUTHE TMPEJACTABIEHUII O HAydyHOM MeETOJe TO3HaHUuS U (OPMHUpPOBAHHE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI OOBSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUH 1
HAaY4YHBIX JOKA3aTEJIbCTB;

¢dbopmMupoBaHUE TPEACTABICHUN O PO (PU3MKH JUIA Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAaYK, TEXHUKU U TEXHOJIOTH.

JlocTikeHre 3TUX lened oOecreyrBaeTcsi PelIeHHEeM CICAYIONIMX 3ajad B Ipolecce
U3YYeHHUS Kypca (pU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

MpUOOpETEHNE CUCTEMBI 3HAHUK 00 OOImMMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAst MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SJEKTPOAUHAMHKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHSATh TEOPETUYECKHE 3HAHUS A OOBSICHEHHS
GU3MYECKUX SBJICHUW B TPUPOJE W I TPUHATHS NPAKTUYSCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJa4 C SIBHO 3aJaHHOW (Qu3nuecKon
MOJICNIbIO, 3a/lay, TMOJPa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3JaHuE (PU3UUECKOU
MOJIeJIY, aJIeKBaTHOW YCIIOBHSIM 3a]1a4H;

MOHMMAaHUe (PU3UYECKMX OCHOB M TPHUHIUIOB JICHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO TUTAHUPOBAHMS U MPOBEACHHUS (PU3MUSCKHUX
DKCIIEPUMEHTOB, aHallu3a W  HWHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJIYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCIIOBUM IS PA3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIESTEILHOCTH.

Ha wusydyenue ¢usuku (0a30BBI ypOBEHBb) HAa yYpOBHE CPEIHETO OOIIero oOpa3oBaHHS
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezneno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJIaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U
OTIBITOB C YUETOM UHIUBUAYATBHBIX 0OCOOEHHOCTENH 00YUaIOIUXCS.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uzuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karolero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAyyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpenHSAsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHE NEepeMEIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEIHOe NBuKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJI0 CKOpPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacTtoTa oopauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckne yCTpoOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, JBUKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIE TTepeIadH.

Llemoncmpayuu

Mogenb cucteMbl OTCUETa, UIUTFOCTPAINS KHUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHONICHHWS  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuiies. [1epBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cuwi. Bropoit 3akon HerloTona miist
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIst MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenune. Buabl Tpenus (1okosi, CKOJbXeHHs, KaueHus). Cuna TpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBbXKEHHUs U cuia TpeHus nokos. Koagduuuent tpenus. Cuia cOnpoTHBICHUS
NP IBUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpalaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENIBHO OCH BpameHus. [lnedo cumbl. YcnoBus paBHOBECHs
TBEPJIOTO TENA.

TexHudyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHHME Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaliiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecusl TBEPAOTo Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

W3ydeHue ABM>KeHUS OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYKHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOILIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 6 MEXAHUKE

Nmmynbsc MatepuaabHOM TOYKH (Teja), CUCTEMBbI MaTePUAIBHBIX TOUYEK. MIMIynbe cuitbl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUITBI.

Kunernyeckass sHeprus MmaTepuanbHOW TOYKU. Teopema 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorennuuanbHas sHeprus. [loTeHnnanpHas SHepTrUs ynpyro aeGopMUpOBaHHOM MPYKUHBI.
[ToTennmanbHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble M HEMOTEHIMANbHBIE CUJIBL. CBsI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpoOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

[Tepexon MOTEHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W PabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Pa3zgea 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOIUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopun
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YACTHUIL
BelecTBa. MoJenu CTpOEHHUS Ta30B, JKHAKOCTEH W TBEPABIX Tel M OOBICHEHHUE CBOWCTB



BELIECTBA HAa OCHOBE 3TUX Mojened. Macca um pasMmepsl Mosekyn. KomnuecTBo BeliecTsa.
[Tocrosinnast ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Lenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUU
UAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkana temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I 'paduyeckoe mpencTaBieHre U30MPOILIECCOB: U30TepMa,
u30Xxopa, nzodapa.

TexHU4yecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHME BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUH.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UEAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00béma
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEX]y ITapaMeTpaMu COCTOSTHUS Pa3peXEHHOIo rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
U7eanbHOro raza. Buael Teruionepenaun: TeIONPOBOJHOCTb, KOHBEKLUS, U3ydeHHE. Y AeNbHas
TEII0EMKOCTB BelecTBa. KoIMuecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHneHue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMIb! 1eHCTBUS TEMIOBBIX MaliuH. [IpeobpazoBanus sHEPIUn B
TeruioBbIX MamnHax. Koagdunuent noneznoro aeictBus terioBod Mamuubl. [{ukin KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBHSL. DKOIOTHYeCKHe IPOoOIeMbl TEIIOHEPTeTHKH.

TexHuuyeckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HMPOOKH M3
OyTBUIKM TOJ JEMCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue >Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALsA).

W3meHeHne BHYTpeHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3AyXa. HaceleHHbI nap. YaenpHas TEIoTa napooOopa3oBaHuUs.
3aBUCHUMOCTB TEMIIEPATYphl KUIICHUS OT AABJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesna. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Knnkne xpucramiel. CoBpeMeHHble Marepuaibl. IlmaBnenue m Kpucrammmsaunus. Y JenbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIJIOBOro OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTEpUajgoB, B TOM  4YHCIE
HaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenne npyu NOHW>KEHHOM JJaBJICHUM.

Crioco0bl U3MepeHUs BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBIEHUS KPUCTALIMUECKOrO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHre OTHOCUTENBHON BIIAKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJNEKTpUyYecKud 3apsana. JlBa Buga AJIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kynona. Todeunblil  siexTpuyeckuil  3aps.
Onektpuueckoe mnojae. Hampsx€éHHocTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun osnektpocratueckoro mosd. Ilorennuan. Pa3sHOCTh MOTEHLMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM Mosie. J{uaaeKkTpuueckas NpOHUIAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KONMUPOBAIbHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBie Ha’IEKTPU30BAHHBIX TEJL.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHYeCcKast 3allnTa.

JIMdIIeKTpUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTosSHUS MEXly HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOoPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHMS JIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 ydacTka LIETIH.

DIIeKTpHUYECKOe CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoyms—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi memu. KopoTkoe 3aMbIkaHue.



ONEeKTpOHHasl IPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAIIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INpPUMECHas MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpPax M paciulaBax 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
U CCOIMAIUsL. DIEKTPOIIU3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENBbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpoHCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKa, DJEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BAaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIlPsHKEHUS.

3aBUCUMOCTh CONPOTHUBICHHUS LMWIMHAPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MONEPEYHOI0 CEUEHUs U MaTepuaa.

CMerIaHHOe COeIMHEHUE TPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTS BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  ANEKTPOABMKYIIEH CHUJIBl  HMCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3e C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas QyHKuusa, napabdora,
runepooia, ux rpagMKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe JIBUKEHHE B )KUBOM mpupojne, Auddys3us, ocMoc, TemI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DIEKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeEJ, JKUAKOCTEH M Ta30B, AIIEKTPUUYECKHE
CBOICTBa METAJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMALNS, TaIbBaHUKA.

TI'eoepaghus: BaxxHOCTBh BO3/lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKKN, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs HMIIYlbca B TEXHUKE (pakerta,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWJIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YUCIIE



HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
JNEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJICKTpOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmpoOMacZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIE.
Bekrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNIeprio3uIMU MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHayknuu. KapTtuHa aiMHui MarHUTHOW MHYKIIUH TOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa NWMHMNA MHAYKIMH MarHUTHOTO MOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. B3anmoenicTBue NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHOM nose. Pabora cuiibl Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BekTOpa MarHUTHOM WHIYKLHUH.
DIIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe IMose. DNEeKTPOJABMXKYIIas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYIIKHA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MAarHUThI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPHUTENN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumMopeiicTBue ABYX MPOBOJIHUKOB C TOKOM.

Cuita Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre HNeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIINY.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

WccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paspnen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoyeOaHusa. [apmMoHHuYeckue
konebanus. Ilepumon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MareMaTnuecknii MasTHUK. YpaBHEHHE TapMOHHYECKUX KoJjiebanuil. [IpeBpamienune sHEpruu
[IPY TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbublii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJIEOAHUS B UACATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna Tomcona. 3aKOH COXpaHEHHUs SHEPTHH B HICaTbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxamImuX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJeOaHusl.
Pe3onanc. BelHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

ITepemenHbIil TOK. CHHYCOMIAIbHBIM NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITIUTYIHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTpPeOICHUE SIEKTPUUYECKON HHEPIUU.
OKOJIOTUYECKME PHUCKM IIpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa uCHoOnb30BaHUA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpOICTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

HaGroieHne 3aryxaromux KojaeOaHuu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6monenue pezonanca.

CB00OOAHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcuuinorpaMmsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUHU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TMHUY 37IEKTPoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEPHOA MAJIBIX KOJeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IeNM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpaA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHbvle 60JIHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadenus. [lepuon. CkopocTs pacipocTpaHeHus
u januHa BosHBL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHUS 2JIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHE, IMpeJIoMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuns. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME 31EKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeAeBUACHUA. Pagronokanmys.

DONEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, palHMONPHUEMHHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenne oTpaxxeHus U NMPEIOMICHHSI MEXaHUYECKUX BOJH.

Hab6nronenue natepdepeHuy u U pakiini MEXaHUIeCKUX BOJIH.



3BYKOBO pe30HaHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M 4YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEeIOMIICHHE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyd cBera. ToYeUyHBIN UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHne HM300pakeHUl B IIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI MpeIOMJICHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHbli coctaB 6enmoro cera. L[ser.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuia TOHKOW JuH3bL. [locTpoeHne n3o0paxkeHui B COOUPAIOIINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
peméTKa, MOISAPONU/I.

Llemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEHHe, OTpakeHHWE U MperoMieHue cBeTa. Onruueckue
npUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieias CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakinuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habnronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMAJIbLHOM TEOPHH OTHOCHUTEJIBLHOCTH
I'panuipl NPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOJYJISI CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILLEHNE JUITUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKOM YaCTHUIbI. DHEPTHUS MOKOSI.



Pazgen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyna [lranka cBs3M dHEPruM POTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
doroHa.
OtkpeiTie u wucciaenaoBanue Gorodpdexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue Ditnmreitna 1 porordpdexra. «KpacHas rpanuna» gorosdpdexra.
JaBnerue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpONCTBA M MpaKTHUYECKOE MNpUMEHEHHe: (OTO3JIeMEeHT, (HOTOIATUUK,
CoJTHEYHast OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®DoTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Vsnyyenne u mornomeHnue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO YpOBHA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKkTp YpOBHEHl 3SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bosubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHHE.
TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIHEKTpPajJbHbI aHaIn3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeHyaToro crekTpa.
Tema 3. Amomnoe s0po
OKCHEPUMEHTBI,  JI0Ka3bIBAIOIUE  CIOXKHOCTH CTpOEHHS  fA1pa. OtkpsiTHE
panuoakTuBHOCTH. OnbIThl Pe3depdopaa no onpenenenno coctaBa paaloakTUBHOTO U3JIyUEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OPTaHU3MBI.
OtkpeiTue TpoTOHa W HeiTpoHa. Hykinonnas monens siapa IeiizenOGepra—lBaHeHko.
3apsn sinpa. MaccoBoe uucio siipa. M30Tomnsl.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oerta-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlegekT macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGieMbl W TEpCHEKTHUBBI  SIEPHOM
DHEPreETUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
DnemMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTo/1bI HAONIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aMMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUDPA.
TexHudeckue yCTpOMCTBA M IPAKTHUYECKOE NPUMEHEHME: N03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomMoOa.
Jlemoncmpayuu
CUY€TunK HOHM3UPYIOLIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Ortanbl pa3BuTus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JABHKECHHE.

Conneunas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJENI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
IIOCIIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLa U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pas6eranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OIIpEJICIICHUS MOJI0KEHHsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro noiymapus 1 sipkue 3BE3/IbI.

HaGnronenus B teneckon JIynel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKOM cdepax JeATENbHOCTH 4YeNOBEKa, pPOib MU MeCTO (U3MKM MU acTpOHOMUU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOLE.

MexnpeameTHblie CBS3H

N3yuenne kypca ¢u3uku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEpKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsmus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJECHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: »nexTpuyeckue SBIEHUS B JKUBOM mHpupoje, KojedaTeslbHble JBUKECHUS B
KUBOM TIpUPOJIC, ONTHUYECKHE SIBICHUS B XXUBOM IPUPOJE, NEHUCTBHE DPAJHWALMM Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4eCcKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (GoTochEMKa 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPICCHUM.

Texnonozus: TAHANA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yuebHOro mpeamera «®dusnka» Ha ypOBHE CpeaHEro oOmIero o0pa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€JIBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
JInaHOCTHBIE PE3yabTaThl OCBOCHUSA yueOHOro mpeamera «DPu3nKa» AOHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPUEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOexaeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
pacuIiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa:knaHcKoOro BOCIIMTAHUSA:

e cOpMHUPOBAHHOCTH TPAKIAHCKOM MO3MLMU OO0YyYaroIIEerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

® TIpUHSTHE TpaJuLIUOHHBIX 00IIIeYeTIOBEYECKIX T'YMaHUCTHYECKHUX u
JEMOKpPAaTUYECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIPa)kIaHCKOIO
oOmiecTBa, y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aUMOJIEWCTBOBATh C COIMAIBbHBIMU MHCTUTYTaMHU B COOTBETCTBHM C MX
GYHKIUSIMU ¥ HA3HAYEHUEM;

® TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

e c(pOopMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON MJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHbIM CHMBOJIaM, JIOCTH)KEHUSIM
POCCUICKHX YUEHBIX B 00JaCTH (GU3HKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

e CHocoOHOCTh OLIEHMBaThb CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE pELICHHUS,
OPUEHTHUPYSCh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JIESITENTbHOCTH YYEHOTO;

® 0CO3HaHHE JMYHOIO BKJIa/a B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIero;

4) 3cTEeTHYeCKOro BOCIUTAHMS

® OCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash ACTETUKY HAy4YHOIO TBOPYECTBA,

npucyiero Gpu3n4eckoi HayKke;
S) TPyAOBOr0 BOCIIMTAHUS:

e HHTEpeC K pa3iuyHbIM chepam NpodeccHOHANbHON NeATEeIbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (U3UKOM W TEXHUKOH, yMEHHME COBEpIIATh OCO3HAHHBIH BBIOOP
Oyayeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC TUIAHBI;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWI0O W CaMOOOpA3OBaHHWIO B 00JIACTH
(bu3HUKYN HA IPOTSKEHUH BCEH KU3HU;

6) PK0JIOTMYeCKOr0 BOCIINTAHHUA:

e chopMHPOBAHHOCTH  JKOJOTUYECKOW  KYJIbTYpbl, OCO3HaHHE TJI00aJIHLHOTO
XapakTepa 3KOJOTHYECKUX po0IeM;

® [UJIJAHMPOBAHUE MU OCYUIECCTBJICHUE NIEUCTBUI B OKPYXaIOIIEH Cpele Ha OCHOBE
3HAHUA [I€JIE YCTOMYHUBOTO Pa3BUTHSI YEIIOBEUECTBA;



paCiipCHUC OIbITa ACATCIBHOCTH 3KOJIOTHYECKOM HAIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€;

7) 1eHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3UUECKOI HAYKU;

OCO3HAaHHE LIEHHOCTH HAYy4YHOW JI€ATEIbHOCTH, FOTOBHOCTh B IIPOLIECCE M3YUECHMUS
(GU3UKN  OCYHIECTBIATH MPOEKTHYIO M HCCIEOBATEIBCKYIO JICATEIbHOCTD
WHAUBUAYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHBbIE YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS
ba3oBble 1ornyeckue AelicTBus:

CaMOCTOSITENbHO (HOPMYITHPOBATh U AKTYAIM3UPOBAThH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONpeAeNsaTh UEIU JCSATENbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUH HUX
JIOCTUKEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMATPUBAEMBIX (DU3MUECKUX
SABJICHUSAX;

paspabarbiBaTh IUIAaH peEHICHHS] MPOOJIeMBbl C YYETOM aHAU3a WMEIONIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEICTBUI AEATEIbHOCTH;

KOOPJIMHHUPOBATh U BBHIMOJIHATH PabOTy B YCIOBHUSX PEalbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBaTelbCKUe AeiicTBUS:

BJIAJIETh HAy4YHOM TEPMHHOJIOTHEH, KIIOUEBBIMU IMOHATUAMU U METOAAMU
bu3nuecKoil HayKu;

BJIQ/IETh HABBIKAMU Y4YEOHO-HMCCIIEA0BATENbCKOM M MPOEKTHOH AEsTeNbHOCTH B
o0nactu (U3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY IOHUCKY
METO/IOB peLIeHUs 3a1ad (U3NYECKOrO COJEp)KaHUs, MPUMEHEHUIO PAa3IUYHbIX
METOJIOB MO3HAHNUS;

BIAJETh BHUJAMU JAEATEIbHOCTH IO TIOJIYYEHHIO HOBOTO 3HaHUs, €ro
UHTEpHpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0O B Pa3IUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHCJE MIPU CO3/IaHUU y4EOHBIX MPOEKTOB B 00JaCTH (PU3UKU;
BBISBIISATH IPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 3a/1auy, BbIIBUTATh
runore’y e€ peleHus, HaxOIUThb apryMeHThl MJii JOKa3aTelbCTBa CBOUX
YTBEP)KJICHHI, 3371aBaTh MapaMeTpbl U KpUTEPUH PEILICHHS;

aQHAIM3UPOBATh MOJYYEHHBIE B XOJ€ PEUICHHs 3aJaud Pe3yJIbTaThbl, KPUTUUECKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U  (HOpMYyIHpOBaTh COOCTBEHHbIE 337a4yl B  0Opa3oBaTENbHOU
JeSITeILHOCTH, B TOM YHUCIIE TIPU U3YYEHUU (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

yMETh  IEPEHOCUTh 3HaHUS 10 (U3MKe B  INPAKTHYECKYIO  00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIC UJCH, IPEAJIaraTb OpUrHHAIBHbIC TOJXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 3aJjauHl, JOMYCKAIOIIUE aJbTEPHATUBHBIE PELICHHUS.



Pabora ¢ undopmanmeii:

BJIAQJICTh HaBBIKAMH MMOJy4YeHHs HWHpOpMamuu (U3HUECKOTO COACPKAHUS W3
HUCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IIOWUCK, aHaJW3,
CHUCTEMATH3AllMI0 W HMHTEPIPETAlui0 HWHPOpPMAIMK Pa3IMYHBIX BHJIOB U (GopM
MPEICTaBJICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

HCII0JIb30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJ1ad C
coONroficHHEeM TpPeOOBAHHWIA JPrOHOMHKH, TEXHHKH OC30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHusi, NMPaBOBbIX M 3TUYCCKUX HOPM, HOPM HHMOPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PM3UYECKOTO COJEPXKAHMUS B Pa3iIMUHBIX (popMaTtax ¢ yu€rom
Ha3HauYeHUS MH(GOPMAIIMU U IIEJICBON ayIUTOPHH, BBIOMpAsi ONTHMAIBHYIO (HOopMy
MIPEJICTABICHUS U BU3YyATH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JedCcTBHUA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHE-YPOUHOU JCATEIBHOCTH;
pacrio3HaBaTh MPEAIOChUTKA KOHMIMKTHBIX CUTYaIlMd U CMATYATh KOH(IUKTHI;
pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOK TOYKY 3pEHHUS C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMaTh W HCIOJb30BaTh NPEUMYIIECTBA KOMAHJHOM W HHIUBHIyaTbHON
padoTHI;

BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JEHCTBUH C Yy4€TOM O0OImUX
WHTEPECOB M BO3MOXKHOCTEH KaXI0T0 WICHA KOJIJICKTHUBA;

MPUHUMATH 1€ COBMECTHOM JESTEIIbHOCTH, OPTaHU30BBIBaTh U KOOPIUHUPOBATH
JIeHCTBHUS MO e€ JOCTMXKEHUIO: COCTAaBIISTH IJIaH JCUCTBUM, paclpenesTh poliu C
y4ETOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;
OIICHMBATh Ka4eCTBO CBOETrO BKJIAJa U KaXKJIOTO y4yacTHHMKAa KOMaHIbl B OOIIMit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpeiaraTh  HOBBIE  TPOCKTBI, OICHWBATh WJCH C TO3WUIMH  HOBU3HBI,
OPUTHHAIILHOCTH, IPAKTHYECKOM 3HAYHUMOCTH;

OCYIIECTBIISITH MTO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3MUYHBIX CUTYaIIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusaunus:

CaMOCTOSITENIFHO  OCYILECTBJIATH IO3HABATENIbHYIO JESATEIBHOCTh B 00JacTu
GU3MKM W AacTPOHOMHHM, BBIBIATH MNpPOOJIEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIaH pEIIeHUs Pacu€THBIX M KauyeCTBEHHBIX 3a/ad,
IUTAH BBIMOJHEHHUS] MPaKTHYECKOW paboThl ¢ YYETOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacHIMpsATh paMKH Y4eOHOI0 IPEeMETa Ha OCHOBE JIMYHBIX NMPEANOUTEHUH;

Jenath  OCO3HAHHBIM  BBIOOp, AapryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 32 PELICHUE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh ()OPMHUPOBAHUIO M TPOSBICHHUIO 3PYAMLIMU B 00NMacTu (hU3MKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJVIEKT:

e J1aBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIESTEIBHOCTH,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

e BIIAJECTh HAaBBIKAMH IO3HABATEIbHOW pe(UIEeKCMH KaK OCO3HAHHS COBEPIIAEMbIX
JEUCTBUIA M MBICIIUTEIBHBIX IPOIIECCOB, UX PE3YIHTATOB M OCHOBAHMIA;

® UCHOJB30BAaTh MNPUEMBI PEe(IEKCHUH I OILCHKH CHUTYallMH, BBIOOpPAa BEPHOTO
peLIeHHS;

® yMETb OLICHUBATh PHUCKU M CBOEBPEMEHHO ITPUHUMATh PELICHUS 110 X CHIKCHUIO;

e T[pUHMMATh MOTHBBI W apryMeHTHl JAPYIMX TIpH aHAIM3E pPEe3yJIbTaTOB
JIeATENILHOCTH;

® [pUHUMATH ceOs, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;

e [pUHMMATh MOTHBBI M apryMEHTHl JAPYrUX MpH aHAJIU3E pPE3yJIbTaTOB
JeATENIHOCTH;

® [IPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MTPOTPAMMBI 110 (PU3UKE ISt
YPOBHS CpeAHEro oo0Iero o0pa3oBaHusl y 00YYaIOUIMXCS COBEPILECHCTBYETCS 3MOLMOHAIBHBIN
MHTEJUICKT, MPEAIOoaralonuii chOpMHUPOBAHHOCTS:

® CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE ASMOIMOHAIBHOE
COCTOSIHHE, BU/ICTh HAIPABIICHUS Pa3BUTUSI COOCTBEHHON YMOIMOHAIBHON cepsl,
OBITH YBEpEHHBIM B ce0€;

® CaMOpEryJIMpPOBaHMs, BKIIOYAIOIIEIO CAMOKOHTPOJb, YMEHUE IPUHHMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHE, CIOCOOHOCTh aJanTHPOBaThCi K
HYMOIMOHAIBHBIM U3MEHEHHSM U MPOSBISTH THOKOCTH, OBITh OTKPBITHIM HOBOMY;;

e BHYTPEHHEH MOTHBALMHM, BKJIOYAIOLIEH CTpeMJICHHE K JOCTM)KEHUIO LEeIu HU
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHE AEUCTBOBATH MCXOS M3 CBOHUX
BO3MOXKHOCTEI;

® OMIATUH, BKIIOYAIOUEH CIOCOOHOCTh MOHUMATh SMOLMOHAIBLHOE COCTOSIHHUE
JPYTUX, YYUTBIBaTh €ro NpPHU OCYIIECTBICHHWU OOIICHUS, CHOCOOHOCTh K
COYYBCTBUIO M COTIEPEKUBAHUIO;

® COLMAIbHBIX HABBIKOB, BKJIIOYAIOLINX CIIOCOOHOCTh BBICTPAWBaTh OTHOILIEHUS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISATS HHTEPEC U Pa3penIaTh KOH(DIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHPA, B PA3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NPAKTUYECKON
JESATEIILHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PHU3NYECKUX MOJeNiei: MaTepHuaabHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJIO, WACANBHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIA JIEKTPUUECKHUM 3aps] MpU pelIeHUuU
¢du3nueckux 3anay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJMHAMMKU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJMHEWHOE BHM)KEHUE, CBOOOJHOE TaJeHue Tell,
IBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOe
JIBUKEHHE, CTPOCHHE XUAKOCTeW M TBEPABIX Tel, MU3MEHEHHE o0bEMa Tel MpH HarpeBaHuu
(oxJ1aXxI€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHAECHCALUS, [NIABJICHUE, KPUCTAILIIN3aIus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IMpHU €ro HarpeBaHUU B 3aKPHITOM



cocyle, CBSI3b MEXAYy NapamMeTpaMH COCTOSIHHS ra3a B HU30Ipoleccax, AJIEKTpU3alMs Tell,
B3aUMO/ICHCTBUE 3aPsI0B;

OTHCHIBATh MEXAHMYECKOE JIBMKCHUE, UCTONB3ys (PM3MUECKHUE BEITUYHMHBI: KOOPIMHATA,
yTh, NEPEMEILIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHJla, UMITYJbC Tejaa, KUHETHYeCKas
DHEprusi, NMOTCHIMANbHAS JHEPIHsi, MEXaHW4eckas padoTa, MeXaHWYecKas MOIIHOCTh; TMpHU
ONKMCAHWW TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYCHHSI U CIUHUIIBI, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOININE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C ApYTMMH BEIMYUHAMM;

ONUCHIBATh HW3YYCHHBIC TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
¢dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHeprus
XA0THUYECKOTO JBUKEHUS MOJICKYJ, CpPEAHEKBaJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprusi, pabora raza, KodQ(UIMEHT IMOJIE3HOro JIEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UIECKHUI CMBICI HCITOJIb3yEMbIX BEJTUYHH,
uX O00O03HAYeHHWS M EAUHHIIBI, HAaXOIUTh (POPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PUINYECKYIO
BEJIMYMHY C IPYTUMHU BEITMUUHAM;

ONUCHIBATh M3YUYEHHBIE 3JIEKTPUUECKHE CBOWCTBA BELIECTBA M JJIEKTPUUECKHUE SBIICHHS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HaIpsOKEHHOCTh IOJIS, IOTEHLHMAaJ, pPa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUM IPABUIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONIB3yeMbIX BEIIMYMH, WX OOO3HAYCHHS W CIUHUIIGI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NpUHIUNBL: 3aKOH BceMupHoro TsroreHus, [, II u III 3akonbl HeroTOHa, 3aKOH COXpaHEHUA
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCA, PUHIIMIT CYTIEPIIO3UIIUN CHJI, TIPUHITUTT
paBHOIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpPEIHEH KMHETHYECKOM HSHEPTHU TETUIOBOTO JBHMIKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsfa, 3akoH KylloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIOBUS (TPaHUIIbI, 00IaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITIOJIHSITh DKCIEPUMEHTHI IO HMCCIEIOBAHUIO (U3MYECKUX SIBJICHHH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSMBIX W KOCBEHHBIX H3MEpEHUi, TMpu 3TOM  (QOpMyIHpPOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSMBbIE M KOCBEHHBIE H3MEPEHHUs (U3UYECKUX BEIUYWH, TIPH STOM
BBIOMpATh ONTUMANBHBIA CMOCOO W3MEpPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OICHKU
MOTPENIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
NpSIMBIX HW3MEPEHUN, MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTY4YEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIWYMH B BUIE TAOMHUI] U TpadUKOB, JENaTh BBHIBOJIBI
0 pe3yabTaTaM UCCIICIOBAHMS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa IMPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEpPUMEHTa, Y4eOHO-UCCIEOBATEILCKOH W MPOCKTHON JCATENHHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a00OPaTOPHOTO 000PYA0BaHNUS;

pemiate pacu€THbIE 3aJayd C SIBHO 3a/JlaHHOM (U3NYECKOM MOJENbI0, HCIOIb3Ys
duznyecKkre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMUMHBI U (OPMYIbl, HEOOXOAMMBIE A €€ pelleHus,
MIPOBOAMTH PACcUE€ThI U OLICHUBATH PEATbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NYECKO BETHUNHBI,

peniarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUUBYIO LEMOYKY
paccyXIeHUM ¢ OMOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;



UCTOJIb30BaTh MPU pEIICHHMH Yy4eOHBIX 3aJad COBpPEMEHHbIE HH(pOpPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U IpPEICTaBlICHUs y4yeOHOH u
HAYYHO-TIOMYJIIPHONH HMH(OpMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPHUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrieyeHus 6€30MaCHOCTH P 0OpalleHUH ¢ MPUOOPaMHU U TEXHUYECKUMH YCTPOUCTBAMMU, JJIs
COXpPaHEHHS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHUYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNsiTh OOS3aHHOCTH W  IJIAHWPOBATh JAEATENbHOCTh B
HECTAHAAPTHBIX CUTYyallUsX, aJJleKBaTHO OLEHMBATh BKJAJ KaXKJOTO M3 YYaCTHUKOB TPYIIBI B
pelieHne paccMaTpuBaeMoOi TPOOIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUPA;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJEINe: TOYCUHBIH
JJIEKTPUUECKUI 3apsl], Jy4 CBeTa, TOYEYHBIM HCTOYHMK CBETa, sJIEpHas MOJEIb aroma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOEe JACWCTBUS TOKa, B3aMMOAECHUCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM MW JBWKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETA, OTPaKEeHHE,
npejomiieHue, wuHTepdepeHus, Iupakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHUATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PAlMOAKTUBHOCTB;

OIHKCBHIBATh M3YYEHHBIE CBOMCTBA BeIlECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD Pa3IMUHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTONB3Yys (U3UYECKHE BETUYMHBL: AJIEKTPUUECKUI 3apsa, cuia TOKa, JIIEKTPUUYECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIIKYIIAsK CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTUBHOCTb
KaTyIIK{, SHEPTHs AJIEKTPHYECKOTO0 M MAarHUTHOTO TOJIEH, MEepHOoJ M YacToTa KoJjeOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TapPMOHUYECKUX JIEKTPOMArHUTHBIX
Koyle0aHni, (POKYCHOE pacCTOSIHHE W ONTHYECKas CHJIA JIMH3BI, MPU ONMHCAHWUU MPAaBUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, WX OOO3HAUEHUS U EIUHHIIBI,
yKa3bIBaTh (POPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BEJTHUNHAMM;

ONHUCBHIBATH M3YYEHHBIE KBAHTOBBIC SIBIEHUS W TPOLIECCHI, HUCMONb3Yys (PU3HNUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPTHS U
UMIynbc (OTOHA, MEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX s/ep, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HWCIIONB3YEMbIX BEIUYMH, MX OOO3HAYEHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HAYEHUE (PU3NUECKON BETUMUNHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
OpUHIUNBL:  3akOH OMa, 3aKOHBI IOCJIEAOBAaTEIPHOTO W IAapajlJIeIbHOTO  COEJUHEHUS
IIPOBOJHUKOB, 3akOH JDKoyns—JIeHnma, 3akOH JJIEKTPOMAarHUTHOM  MHAYKLUHU, 3aKOH
IPSMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHBbI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIIECHUS
CBETa, ypaBHeHHME OWHIITEHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHs] SHEPrHH, 3aKOH
COXPaHEHMsI HMIYJIbCa, 3aKOH COXPAHEHHUsS JJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHUs



MaccoBOI'O 4YMcia, MOCTylaThl bopa, 3aKOH pPaJMOaKTUBHOIO pacnajaa, IpU ITOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTU4eCKOE BbIPa)KEHUE U YCIIOBHs (TpaHULBL,
00nacTh) IPUMEHUMOCTH;

ONpPEACIIATh HAIPAaBJICHUE BEKTOPA MHAYKLUUU MAarHUTHOTO IOJS IIPOBOAHHMKA C TOKOM,
cuibl Ammnepa u cuiibl Jlopenna;

CTPOMTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCICAOBAHHIO (DPU3MUYECKUX SBJICHUH W TIPOLIECCOB C
UCMOJb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npoOiemy/3agady M THIOTE€3y Y4eOHOro OKCIEPHUMEHTa, CcoOuUpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKH
IIOTPEUIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIICJOBAHNS,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpU NPOBEICHUM HCCIENIOBaHUM B paMKax
y4EOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM U  IMPOEKTHOW JAEATENBHOCTU C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYyA0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHONM (U3MUECKOHM MOJENbl0, HCIOIb3Ys
¢du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4l BIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE s €€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHUs! (PU3NUECKOM BETUUUHBI;

pemath KauyecTBEHHBIE 3aJauM: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKHE SBICHUS;

UCIOJIb30BAaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHbIE HH(OPMAalMOHHbIE
TEXHOJIOTUM [UI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH W TPEACTaBICHUs yueOHOH u
HAyYHO-MIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inyvaTh
yCIIOBHA UX 0€30MacHOT0 MCII0JIb30BaHMs B TIOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKWE 3HAaHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU OOpAIIEHUH C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOILIEH cpele;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, MIaHNPOBaTh paboTy
IpYNIbl, palMOHAIbHO pacHpeleNsTh OOS3aHHOCTH U IUJIAHUPOBaTh JEATENBHOCTh B
HECTaHJAPTHBIX CHUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpruBaeMOi IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Pa3znen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 dusrka 1 METOIBI HAYYHOTO ITO3HAHUS 2 Eubmorexa IIOK
' DL HayH https://m.edsoo.ru/7f41bf72
HToro no pasneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Jlunavica 7 hitps://m.edsoo.ru/7f41b72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41b72
Hroro no paszneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
) TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnnorexka [JOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24
Pasnen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
4.1 DTEKTPOCTaTHIE 10 ! https://m.edsoo.ru/7f41bf72
4.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK. TOKHU B 12 1 bubnuoreka [IOK




‘ Pa3JIMIHBIX Cpeaax
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

22

68

https://m.edsoo.ru/7f41bf72




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM u¢posBbie
Ne i/ Y —— pa3 Beero Kontposbubie IIpakTuueckue E)I% p?:f oBAT e.?n)m)l e
padoThI padoThI pecypebi
Paszpen 1. JIEKTPOIMHAMMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
WUHAYKLIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 | bubnnoreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMarHuTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
2.3 Ontuia 10 3 https://m.edsc?(;).ru/7f4lc97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
’ OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 IEMEHTHI KBAHTOBOU OINTHUKU 6 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
42 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
4.3 ATOMHOE #1p0 > https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU




bubmuorexa [JOK

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pazaen 6. OGOBIIAIOIIEE NIOBTOPEHUE
bubnnoreka [HOK
0.1 Otobmaroee nosToperie 4 https://m.edsg).ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne ni/m Tema ypoka

®duznka — Hayka o npupoje. Hayunsie

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

! METO/bI IIO3HAHUSI OKPYKAIOLIEro MUpa !
Poxb u mecTo pusuku B hopMupoBaHun

2 COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B 1
MIPAKTUYECKOU JEATEIbHOCTH JIFOIeH
MexaHunyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1
neukeHus. [lepemenienue, CkopocTs,
YCKOpEHUe

4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1

5 PaBHOyCKOpEeHHOE NpSIMOJIMHENHOE 1
JIBKEHUE

6 CBoOoaHoe majeHue. Y CKopeHue |
CBOOOTHOT'O TTa/IEHUS

7 KpuBonunelinoe aBuxeHue. Jprxenne 1
MaTepUaTbHON TOYKHU MO OKPYKHOCTH
[Tpunnun otHOCcUTEeNnbHOCTH [anmuest.

8 NuepuuaneHbie cuctemsl oTcyera. [lepBolit 1
3akoH HproTOHa
Macca Tena. Cuna. [Ipunuun

9 CyNepno3uiu cui. Bropoit 3aKoH 1
HprotoHa 11 MarepuaibHON TOUKU

10 Tpernii 3akoH HbIOTOHA [UIs1 MaTE€pUAIIBHBIX 1

TOYCK

3akoH BceMupHoro taroreHus. Cumna

11
TsKecTU. IlepBasg KocMHuuecKast CKOPOCThb




12

13

14

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapuument tpenns. Cuna
COIPOTHUBIICHHS IPY JIBIDKCHHUU TEJIa B
KHJIKOCTH WU Taze

[TocrynarenbHOE U BpaljaTeabHOE
JBIKEHHE a0COJIIOTHO TBEPJOTO TEa.
MowmenT cuibel. Ilnedo cunel. YcioBus
paBHOBECHUSI TBEPIOTO TeJa

15

16

17

18

19

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepHaAIbHBIX TOYEK. IMITyIbC CHUIIBI.
3aKOH cOXpaHEHUsl UMITylbca. PeakTuBHOE
JIBIOKCHHC

Pabora u momrHOCTh cvitbl. KuHeTnueckas
sHeprus MmarepuanbHoi Touku. Teopema 00
W3MEHEHUN KMHETHYECKOW SHEPT U

ITorennuaneHast sHeprus. I[loreHunansHas
JHEPTUs yIpyro aepopMupOBaHHOMN
npyxuHsl. [loTeHnManbHas sHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[ToTeHnmanpHble U HEMOTEHIUAIILHBIE
cuiibl. CBsA3b pabOThI HEMOTEHIMATIBHBIX
CWJI C U3MEHEHNEM MEXaHNYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUn

JlabopaTtopHas pabota "M3mepenue
KECTKOCTHU IIPYKUHBI"

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

21

OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus




Xapaxkrep IBHKEHUS U B3AUMOAECHCTBUS

22 YacTHIl BeniecTBa. Mojiesin CTpOCHHUS Ta30B,
YKUJIKOCTEN U TBEPIBIX TEIl

23 Macca monekyn. KonuyecTBo BemecTsa.
[Tocrosnnas ABoraapo

24 TennoBoe paBHOBecue. Temneparypa u e€
n3Mepenue. [kana remneparyp Lienbcust

75 WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT
AOGcomroTHas TemiepaTypa Kak Mepa

26 CpEHEW KMHETUYECKON SHEPTUU JBUKECHUS
MOJIEKYJl. YpaBHeHUE MeHieneeBa-
Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

73 JlabopartopHast pabora "HcciaenoBanue
3akoHa boins-Mapuorra"

29 N3onporiecchl B n€ambHOM ra3e u ux
rpaduyeckoe npeacTaBieHue
BuyTpeHHss sHEprus TepMOAUHAMUYECKON
CHCTEMBI B CIIOCOOBI €€ N3MEHEHHUS.

30 KonnyecTBo TemioTs 1 pabora.
BryTpeHHss dHEprus 0JHOATOMHOTO
HJIcaIbLHOTO Ta3a

31 Buzel reruionepenaun
VenpHas TEMIOEMKOCTD BEIECTBA.

32 KonunuecTBo TEmIoThI pu TeIionepeaaye.
AnmabaTHBIN MpoIecc

33 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TO
MIPUMEHEHHUE K U30Mpoleccam

34 HeoOpatumocTs mpo1ieccoB B mpUpo/ie.
Bropoii 3ak0H TepMOIMHAMUKHN

35 [Tpunmun nevicteus u KII/{ TenmoBoi




MalllMHbI

36 Hukn Kapno u ero KIIT/{

37 DKosornyeckue mpoodIeMbl
TEII09HEPTETHUKU

33 O6o0maromuii ypok «MoJteKyssspHast
¢uznka. OCHOBBI TEPMOIMHAMUKI
KonrponsHast pabora o teme

39 «MonekynspHas ¢puszuka. OCHOBBI
TEPMOJUHAMUKN»

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u xunenue

A1 AOGCOoIOTHAS 1 OTHOCHUTENbHAS BIAXXHOCTD
Bo3ayxa. HacelmenHnslit map
Teépnoe Teno. Kpucramimyeckue u

40 amMop(HBbIC Tena. AHU30TPOIHS CBOWCTB
KpucTaiyioB. JKuaknue KpucTaibl.
CoBpeMeHHbIE MaTepHalIbl

43 [1naBnenue u KpuctaumM3anus. Y qenbHas
TeruioTa rasiaeHus. Cyonumarus

44 YpaBHeHHE TEMI0BOro O6amaHca

45 DnexTpu3anus Tea. DIEeKTPUIECKU 3apsil.
JIBa BU/1a 2JIEKTPUYECKUX 3apsI0B
IIpoBOAHMKY, TUANEKTPUKH U

46 TIOJTYITPOBOJTHUKH. 3aKOH COXPaHEHUS
NEKTPUYECKOTO 3apsja

47 B3aumonericteue 3apsinoB. 3akoH Kyiona.
ToueuHslil 2EKTPUYECKUN 3apsi
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.

48 [IpyHIMI Cynepno3uuy dIEKTPUUECKUX
nosiel. JImHnm HanpsHKEHHOCTH

49 PaGota cui 3ekTpocTaTuyecKoro moJisl.

Ilorenuuan. Pa3HocTh NOTEHIINATIOB




50

51
52

HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
AIIEKTPOCTATUIECKOM TIOJIE.
JIM3neKTprudecKasi pOHUIIAeMOCTh
OnexrpoémkocTs. Konnencarop
ONneKTpoEMKOCTh INIOCKOr0 KOHEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCAaTOpa

53

[TpunIUI NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIIMPOBATBLHOTO
ammapara, CTpyHHOT0 IpUHTEpA.
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHre
AIEKTPONPUOOPOB

54

55

56

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosunbiii Tok. Cuina
toka. Hanpsbxenue. ConporuBieHue. 3akoH
Oma 1t yyacTka 1enu

[TocnenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COEMHEHHE IIPOBOIHUKOB.
JlaGopaTopnas pabora «3yueHue
CMEIIAaHHOTO COeTMHEHHSI PE3UCTOPOBY

PaboTa 1 MOITHOCTB IEKTPHUUECKOrO TOKA.
3akoH /[xoyns-JleHna

57

3axon OMa 71 TTOJIHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne DJ]C ucToOuHMKA TOKA U €T0
BHYTPEHHET0 COPOTHUBIICHUS»

58

JlaGopatopnas padota "U3mepenue D/IC u
BHYTPEHHETO CONPOTHBIICHHSI ICTOYHHUKA
ToKa"

59

DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTB COIPOTHBIICHUS
METAJIJIOB OT TEMITEPaTypPHI.
CBepXIpOBOIMMOCTH




60

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecCHas poBoguMocTsb. CBolicTBa p—n-
nepexoa. [lomynpoBogHIKOBBIE TPHOOPHI

62

63

64

65

DJIEKTPUYECKUI TOK B paCTBOpaX U
pacruiaBax 3JIeKTPOIUTOB.
DNEeKTPONMTHYECKAs TUCCOLUAIIHS.
DNeKTpon3

DNEeKTPUYECKHUI TOK B ra3ax.
CaMoCTOSTENIBbHBIN U HECAMOCTOSATEIBHBIN
pa3psa. Mousaus. [1nazma

DneKkTpuYecKre mpuOdophl U YCTPOMCTBA U
UX TPaKTHYECKOe MpuMeHeHue. [IpaBuma
TEXHUKU 0€30I1aCHOCTH

O6006maromui ypok « 1eKTpOJuHAMUKA»

66

67

KonrtponbHas pabora no teme
«Inekrpocraruka. [locTosHHBIN
JIEKTpUUECKUil TOK. TOKH B pa3InYHbIX
cpeaax»

PesepsHblil ypok. KonTponbHas padoTa no
TeMe "DJIeKTpOIMHaMHUKa"

68

PesepBHelIil ypok. O600mar0muii ypox mo
temam 10 xacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

ITocTosTHHBIE MATHUTEI U UX
B3auMOJIcicTBUE. MarHUTHOE MOJIC.
Bektop MarHuTHOM MHAYKUUU. JIMHUM
MarHUTHOW UHAYKUIHUH

MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM.
OnbiT OpcTena. Bzaumoenictaue
MIPOBOJIHUKOB C TOKOM

JlabGopaTtopnast pabora «Habnronenue
IEMCTBUA MAarHUTHOI'O MOJIS HA TOK»

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJIHUK
¢ TokoM. Cuna Ammepa. Jlaboparopnas
pabora «MccnenoBanue aecTBus
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia
Jlopenmna. Pabora cunsl Jlopenia

OnexTpoMarHuTHast nHAyKuus. [lotok
BEKTOpa MarHUTHOM MHAYKIuU. 3/1C
WHAYKIUH. 3aKOH IEKTPOMArHUTHON
nHaykunn Papanest

JlaGopaTtopHast pabota «M3yueHue siBneHus
JIEKTPOMArHUTHOW MHAYKIIMH»

NHnykTuBHOCTD. SIBIEHUE CAMOMHAYKIINH.
OJIC caMOMHAYKIIMHA. DHEPTUS MAarHUTHOTO
MOJISI KATYIIKH C TOKOM.
DIIeKTPOMArHUTHOE TT0JIe

TexHu4ecKkue yCcTpoiucTBa U UX




MIPUMEHEHUE: IOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBI, dJIEKTPOBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI],
MHIYKIIMOHHAs [1€4b

10

11

O6o06maromuii ypok «MarHuTHoOeE ToJIe.
DNEKTPOMArHUTHASI WHTYKITHS
KonTponpHas padora o Teme «MarHutHoe
moJie. DIeKTPOMAarHuTHAsT WHIYKITUS)

12

13

CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
lapmonnueckue konebanus. Y paBHEHUE
rapMOHHYECKHX KoyeOanuii. [IpeBpamienue
SHEPTUU

JlabopaTtopHast pabota «McciaenoBanue
3aBHCHUMOCTH TEPHOIa MAJIBIX KOJICOaHUIt
T'py3a Ha HUTH OT AJIMHBI HUTU U MACChbL
rpy3a»

14

15

16

17

Koneb6arensusrit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/IeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaorus MexxJy MEXaHM4eCKUMHU 1
AJIEKTPOMAarHUTHBIMU KOJIe0aHUSIMU

®opmyna ToMcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UI€aTLHOM KOJIe0aTeIbHOM
KOHTYpE

[Ipencrasienue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIE
MexaHH4JecKkue Kojiebanus. Pe3oHanc.
BoeinyKIeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHMs

IlepemenHbIit TOK. CHHYCOMTATBHBIN
[IEPEMEHHBIN TOK. MOIIHOCTb IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHMUSI




18

Tpancdopmarop. [IpousBoacTso, nepegaya
U NOTpebIeHHE IEKTPUUYECKON SHEPTUU

19

YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
AJIEKTPUYECKOTO 3BOHKA, FEHEpAaTOpa
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay

20

21

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJCTBE
anekTposHeprun. Kynerypa
MCII0JIb30BaHUs DJIEKTPOIHEPIUU B
MMOBCETHEBHOW KU3HU

MexaHn4yeckue BOJHBI, YCIOBHS
pacupoctpanenus. [lepuon. Cxopocts
pacrpoCcTpaHeHUsI U IJTUHA BOJIHBI.
[TonepeuHble U NPOJOJIbHBIE BOJIHbI

22

23

24

3Byk. CkOpoCTh 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3Byka
DJIEKTPOMAarHUTHBIC BOJIHBI, X CBOMCTBA U
CKOPOCTh. IITkana SJICKTPOMArHuTHBIX BOJIH
HpI/IHHI/IHBI pPaaruoCBA3H U TCICBUACHUA.
PasButue cpencts cBsi3u. Paguosnokarus

25

26

27

28

Konrtponsnas padora «Konebanus u
BOJTHBI»

[IpssMonuHENHOE paclIpOCTpPaHEHHE CBETA B
OIHOPOHOM cpene. ToueuHblii HCTOYHUK
ceera. JIyd cBera

OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
cgeta. [locTpoenne n3o0paxkeHuii B
IJIOCKOM 3€pKajie

[Ipenomnenue cera. [lonHOE BHYTpEeHHEE
oTpaxkeHue. [IpenenbHbIil yrom nojaHoro
BHYTPEHHETO OTPaKEHHUS

29

JlaGopatopHas pabora «3mepenue
IIOKa3aTeJIs MPETIOMIICHHS CTEKIIa»




30

31

JIunssl. [TocTpoenue n3odpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBennyeHue JuH3bl

JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKECHUH B JIMH3AX)

32

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro ceera. LBer. JlaboparopHas pabota
«Halmronenue nucrnepcuu cBeTay

33

34

HNurtepdepennus cBera. {udpakmus ceera.
JudpakumonHas pemeérka

[TomepeyHOCTh CBETOBBIX BOJIH.
[Monsipuzanus cBera

35

OnTrueckue mpuOOPHI M YCTPOUCTBA U
yCIIOBHS UX 0€3011aCHOI0 IPUMEHEHUs

36

I'paHuIBl IPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarel cnenuanbHON
TE€OPUU OTHOCUTEIBHOCTH

37

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amesieHre BpEeMEHH U COKpaIlleHne
JUIMHBI

38

OHEeprus U UMIYJIbC PEISITUBUCTCKOM
yacTulbl. CBSA3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPIHUs TOKOSI

39

40

41

KonrtponbHas padora «Ontuka. OCHOBBI
CHEIHaJIbHON TEOPUHU OTHOCUTEIIBHOCTH

®oronsl. Popmyna [Inanka. Jneprus u
UMIYJIbC GOTOHA

OTtkpeiTHE U HccienoBanue GotodddekTa.
OmeiTel A. I'. CToneroBa

42

3akoHsbl poTodddexra. YpaBHeHHE
OitamreitHa 11 potodpdexra. «KpacHas
rpanuia» Gororddexra




43

Hasnenue ceera. Onbrtsel [1. H. JIebenena.
XUMHAYECKOE IEUCTBUE CBETA

44

TexHuveckne ycTpoicTBa U MPaKTHYECKOE
npuMeHeHue: GoTo3JIeMeHT, (HOTOAATUHK,
coJIHe4Has OaTapesi, CBeTOANO.

45

46

47

48

Penrenue 3anau mo teMe «DJIE€MEHTEI
KBAHTOBOU OIITUKU)

Mopnens atoma ToMcona. OnbIThI
Pesepdopna no paccesHuIo 0-4acTHULL.
[ImanerapHas Mozesb aToMa

[Tocrynartsr bopa

W3nydenue u nornoieHue GoToHOB MpH
IepEex0/ie aTOMa C OJHOr0 YPOBHS SHEPIUU
Ha pyrou. Buael criekTpos

49

50

51

52

BomnHoBele cBoiicTBa yacTuil. BosHsl ae
Bbpoiina. KopnyckyisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
U3JIy4CHHUE

OTKpbITHE PATUOAKTUBHOCTU. OTBITHI
Pesepdopna no omnpeneneHuto cocraBa
PaauOaKTUBHOTO U3TYUSHUS

CaoiicTBa anbda-, 6era-, raMma-
u3Ny4deHus. BnusHue painoakTHBHOCTH Ha
JKUBBIC OpFaHI/I3MLI

OTkpeITHE TPOTOHA U HeTpoHa. V30TOMNBI.
Anbda-pacnaa. DNeKTPOHHBINA U
NO3UTPOHHBIN Oera-pacnaj. ["'amma-
U3ITy4YeHUE

53

OHeprus CBS3U HYKJIOHOB B sizipe. SInepHsble
peakuuu. Saepusiit peaktop. [Ipobnemsl,
MIEPCIEKTHUBBI, YKOJIOTUYECKNE ACTIEKThI
AIEPHOMN DHEPrEeTUKH




54

DeMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOIIOIEHUS U
PEruCTpaliK 3JIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTalbHbIE
B3anMojieiicTBus. EqUHCTBO (hm3mueckoi
KApTUHBI MUPA»

55

Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKkue
3BE3/b], INIAHETHI, UX BUIUMOE IBUKEHUE.
ConHeynast cucremMa

56

57

Comnuie. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun ConHua 1 3BE311

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKU.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpenHee cTpoenue 3BE31.
CoBpeMeHHbIE NIPEACTABICHUS O
IIPOUCXOXKAEHUH U 3BotoLMu CosiHIa U
3BE3]T

58

Mineunsiii [1yTe — Hama ['anaktuka.
[Tonoxenue u apmxenue ConHia B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
AIpax TalaKTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

HepemeHHLIe HpO6HeMH ACTPOHOMHHU

61

62

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o0matomuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ITHUYECKOH cdepax NesaTeIbHOCTH YeTOBEeKa

63

O6o6maromuii ypok. Pons u Mmecto ¢pusuku
Y aCTPOHOMUH B COBPEMEHHON HAYyYHOM




KapTHUHE MUpa

O6o6mmaromuii ypok. Pons ¢pusnyeckoit
64 TeopuH B GOPMHUPOBAHHUH MPEICTABICHUHN O 1
¢du3nueckoil kKapTHHE MUpa

Ob6o6maromuii ypok. Mecto ¢puzndeckoit
KapTHHBI MUpA B O0LIEM psiLy
COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX
IPEICTaBICHUI O IPUPOLE

65

Pe3epBHbIil ypok. MarHutHoe mnoJie.
DNIeKTpOMarHuTHasE UHIYKITUS

66

PesepBubiit ypok. Ontuka. OCHOBBI

67 "
CIICHHUAJIBHONU TCOPHUHU OTHOCUTCIbHOCTHU

Pesepnbriii ypok. KBantoBas ¢pusuka.

68
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

OuneHka 0TBETOB y4aluxcst

Ounenka «5» cTaBUTbCA B TOM CiIydae, €ClIM y4allluiicsl MOKa3blBaeT BEpHOE MOHMMAaHUE (PU3MUECKOW CYIIHOCTH pacCMaTpUBAEMbIX
ABJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, a Tak K€ IMpaBWJIbHOE OIpeleieHne (PU3MUECKUX BEIMYMH, UX €IWHHULl U CIoco00B
U3MEPEHUs: PAaBUIIbHO BBIMOIHAET YEePTEXH, CXEMBbI U IpaUKH; CTPOUT OTBET 110 COOCTBEHHOMY IUIaHY,
COIPOBOKAAET PACCKa3 COOCTBEHHBIMU MPUMEPAMHU, YMEET MPUMEHATh 3HAHUSI B HOBOM CUTYyallUM IIPU BBINOJIHEHUH MPAKTUUYECKUX 3aJlaHUM;
MOYKET YCTAaHOBMUTH CBSI3b MEXKIY M3y4aeMbIM U paHee M3YYEHHBIM MaTepHalioM IO Kypcy (DM3MKH, a TaKkKe ¢ MaTepuajoM, YCBOCHHBIM IpU
W3YYEHUHU JAPYTUX MPEAMETOB.

Onenka «4» CTaBUTHCS, €CJIM OTBET Y4YEHHMKa YJOBJIETBOPSIET OCHOBHBIM TpeOOBaHMSIM Ha OLEHKY 5, HO JaH 0e3 HCIOJIb30BaHUS
COOCTBEHHOr0 IJlaHa, HOBBIX MPHUMEPOB, 0€3 NMpUMEHEHHUs 3HaHWM B HOBOM CHUTyallMM, 6€3 HCIOJIb30BAHHUS CBSI3€H C paHee H3Y4YEHHBIM
MaTepHajJoM M MaTepHajioM, YCBOCHHBIM NpPU M3Y4YEHUH Jp. MPEIMETOB: €CIM Yy4allMiCs JOMyCTWI OJHY OHMIMOKY WM He Oosee IBYX
HEZ0YETOB U MOXKET UX UCIPABUTh CAMOCTOSITENILHO WU C HEOOJIBIIONW MOMOIIBIO YUUTEIIS.

Ounenka «3» cTaBUTbCA, €CIU YYalHiicsd MPaBUIbHO MOHUMAET (PU3UUECKYIO CYIIHOCTh PACCMATPUBAEMbIX SIBICHHH W 3aKOHOMEPHOCTEH,
HO B OTBETE MMEIOTCS OTJENbHbIE MPOOENbl B YCBOCHUH BOIPOCOB Kypca (PU3MKHU, HE MPENsATCTBYIOIINE JabHEHIIEMY YCBOCHHIO BOIIPOCOB
IPOTPaMMHOI0 MaTepuaia: yMeeT MPUMEHATh MOJTy4YeHHbIE 3HaHUS MPU PELICHUH MPOCTHIX 33]au C MCIOJIb30BaHUEM TOTOBBIX (HOpMys, HO
3aTpyJHSETCS IPU pElIeHUH 3a7ad, TpeOyIoIuX Mpeodpa3oBaHus HEKOTOPHIX (OpMys, TOMyCTUI He Oojee oJHOM rpy0oi OmMOKH U ABYX



HeouéTOB, HE Oosiee OJHOW TpyOOH M OaHON HerpyOoil omuOku, He Oosnee 2-3 HErpyObIX OMIMOOK, OJHOW HErpyool OmuOKH U TpEX
HEJ0UETOB; ToNycTUl 4-5 HEAOUETOB.

Ounenka «2» CTaBUTCS, €CIIM YYaIIUNCS HE OBJIaJIe] OCHOBHBIMHU 3HAHUSMHU M YMEHUSIMH B COOTBETCTBUH C TPEOOBAHHUSIMU IPOTPAMMBI U
JOITYCTHJI OOJIBIIIE OMMOOK M HEJOYETOB YeM HEOOXOUMO JIJISi OLICHKH «3).

OneHka KOHTPOJIBHBIX PadoT

Onenka «5» craBuTCs 32 pabOTy, BBIIOJHEHHYIO IOJIHOCTBIO 0€3 OIIMOOK U HEJOYETOB.

Ouenka «4» craBuTCs 3a padOTy BBHIIOIHEHHYIO TOJHOCTBIO, HO TIPH HAJIMYWU B HEll He OoJiee OHOM Tpy0oii M 0JTHOW HEerpyOoil OMMOKH U
OJIHOTO HeNo4€Ta, He OoJiee TPEX HEeJ0UETOB.

Ounenka «3» CTaBUTCS, €CIM YYCHUK MPABWIBHO BBIOJHII HE MeHee 2/3 Bcel padoThl WM AOMYCTHII HE 0ojee OJHOI Tpy0oi OmuOKH
U.JIBYX HEJO0YETOB, HE Oonee OAHOW rpy0oil OmIMOKM M OAHON HErpyOol ommOKu, He Ooyiee Tpex HerpyObIX OmIMOOK, OJHON Herpy0oit
OMMOKK W TpeX HEJ04YETOB, MPH HATMYUU 4 - 5 HEZOYETOB.

OneHka «2» CTaBUTCS, €CIIM YUCIO OMIMOOK W HEIOYETOB MPEBBICUIIO HOPMY JUIS OLICHKH 3 WM MPaBWIIBHO BBIIOJIHEHO MeHee 2/3 Bcei
paboTHL.

Ounenka j1a0opaTopHbIX padoT

Ounenka «5» CTaBUTCs, €CIM ydYallluiicsl BBINOJHSAET pabOTy B MOJHOM O0BEME C COOJIOZACHHEM HEOO0XOAMMOW IOCIe10BaTeIbHOCTH
IIPOBEJCHUS ONBITOB U M3MEPEHMI; CaMOCTOSITEIbHO U PALMOHAIBHO MOHTHPYET HEOO0XOAuMOe O0OpyIOBaHUE; BCE OIBITHI IPOBOJUT B
YCIOBUAX U PEXKUMax, 00eCIIeUNBAIONINX MOJyYEeHHE MPaBUIBHBIX PE3yJIbTAaTOB U BBIBOJOB; COOJIIOJaeT TpeOOBaHMs MpaBUil 0€30MaCHOCTH
TpyJa; B OTYETE MPaBWJIBHO M AKKypaTHO BBINOJIHSET BCE 3alMCH, TAaONMIbI, PUCYHKH, YEPTEKHU, Trpa@UKd, BBIYMCICHHUS; MPAaBUIBHO
BBITOJIHAET aHAJIN3 IOTPEIIHOCTEN.

Ounenka «4» CTaBUTCS, €CITU BBIIIOJIHEHBI TPeOOBaHUS K OLEHKE «5» , HO ObUIO TOMYLIEHO JBa - TPU HeloveTa, He Oojiee 0JHON Herpyooi
OLIMOKH U OJJTHOTO HEJOUETA.

Onenka «3» craBuTcs, ecid paboTa BBINOJIHEHA HE IIOJHOCTHIO, HO OOBEM BBHINOJIHEHHONM YacTH TaKOB, IIO3BOJISIET MOJYYUTh
NpaBUJIbHBIE PE3YNbTAaThl U BBIBOJABIL: €CIH B XOJI€ MPOBEACHHUS OIbITa M U3MEPEHUN ObUIN TOMYIIEHBI OIIUOKH.

Ouenka «2» CTaBUTCA, €CIM paboTa BBHIMOJHEHA HE TIOJHOCTBIO M O0BEM BHITIOJIHEHHOW YacTH pabdOTHl HE MO3BOJISIET CENATh
IIPABUJIBHBIX BBIBOJIOB! eciu OTIBITHI, U3MepeHus, BBIUNCIICHMUS], HaOIro1eHus IIPOU3BOJWINCH HENPABUJIBHO.






YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
» dusuka, 11 knace/ Mskumes I'.JI., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»



IIpunoxenne 1
[IpumepHBIE TEeMBI COOOIICHHH, HCCIIEIOBAaHUM, TPOEKTOB 1o (hu3uke s ydammxcst 10-11
KJjiacca:

AOCOJIIOTHO TBEPJIOE TEJIO U BUJBI €TO JIBIKECHHUSL.

AHuzorponus Oymarm.

Berporeneparop 11 CUTHAJILHOTO OCBELLICHHUS.

B3rsin Ha 3peHue ¢ TOUKH 3peHust PU3NKH.

Bnusiaue atMocdepsl Ha pacipocTpaHEeHUe IEKTPOMAarHUTHBIX BOJIHY, 10 kitacc.
BriusiHue MarHUTHBIX Oypb Ha 3/10pOBbE YEJIOBEKA.

Buytpewnsist sneprust. CriocoObl H3MEHEHUs] BHYTPEHHEH YHEPTUH.
Bcenennas.Ctpoenue u 3Bostonus Beenennoid.I'anaktuku.

BeolpanuBanue KpUCTaIIOB MEAHOIO U JKEJIE3HOT0 KYIOpoca B JOMAIIHUX YCIOBUSIX U
OIpEEIIEHNE UX IIOTHOCTH.

I'a30BbIC 3aKOHBI.

['eomaruuTHas >HEpPrus.

I'mpponunamuka. YpasHenue bepHyim.

3aKOHBI COXPaHEHUs B MEXaHUKE. 3AKOH COXPaHEHMsI UMITYJIbCA.

3aKOHBI COXPaHEHUsI B MEXaHUKE. 3aKOH COXPAaHEHUS SHEPTUU.

3apoKeHUE U pa3BUTHE HAYYHOIO B3TJIsA[a Ha MUD.

3amyTa TPaHCTIOPTHBIX CPENICTB OT aTMOC(HEPHOTO IEKTPUIECTBA.

3Be3/bl - BakHeimuil 00bekT Beenennoi. 1llkana 3Be31HbIX BEIUYUH.

MeTto/1bI U3MEpPEHUs apTEPUATILHOTO J1aBJICHUS

BrIpamuBanue KpucTamioB

[TpuHuMn paboOTh MEE303IEKTPUUECKON 3aKUTATIKH.

N3yuenue npuHuuna padoThl JIOMUHECLIEHTHOHN JIaMITIOUKH

Urpa Angry Birds. ®usnka urpsl. M3yueHne ABrkeHNe Tena OPOLICHHOTO MO/ YIIIOM K
TOPU30HTY

N3yuenune moronmx cpeacts. Pu3nka MplLIa.

IToBEepXHOCTHOE HATSYKEHUE MBUIBHOTO ITy3bIpsi. MajieHbKOE Uy10 Y Bac J0Ma.
MarsauTHble OIS, UX U3MEPEHUs U BO3AEHCTBHE HA )KUBbIE OPTAHU3MBI.

HcTopus OTKpBITUS 3aKOHOB IMHAMHUKHN Ha OCHOBE aCTPOHOMMYECKUX HaOIIOIEHU.
Kowmersl. JlaBnenue cBeta. "ConHeuHbll BeTep'.

Kpucramnsl. IX BbIpaluBaHue v NpUMEHEHHE.

Mannsle Tena CollHEYHON CUCTEMBI.

Mertonb! acTpodu3nueckux nccieaoBanuil. Pagnoreneckomnsl. OnTuyeckue TeNECKOIbI.
VYrioBoe pa3peleHue TeaecKona.

Mexanuka n1eopMupyeMbIx Tea. MexaHnuecKue cBOMCTBA TBEPBIX TEll.

MoOunbpHBIN TenedOoH ¢ TOUKHU 3peHUs (PU3HKU.

MozenupoBaHue U Hcciiel0BaHKE Mpoliecca 00pa30BaHUs IIAHETAPHBIX CUCTEM M YEPHBIX JIBIP.
Monenbs caMOABUKYIIETOCS YCTPOICTBA CIIOCOOHOTO JIBUTaThCs MO 3aJaHHON TPaeKTOPUH,
0oOHapy>XKUBaTh U OTUOATH MPENSATCTBUS.

HabmtoieHue 4acTH4HOTr0 COJTHEUHOTO 3aTMEHHSI.

Hayxka Ha cTpake 310poBbs. BiausHue ynbTpasByka Ha OpraHM3M Y€JI0BEKa U yJIbTpa3ByKOBas
JUarHOCTHKA.

HebnaronpusTHble 5K0I0rH4YecKUe MOCIECTBHUS pabOThI TEIUIOBBIX JIBUTATEIIEH.
HenbroTOHOBCKAs KUIKOCTD

HeoGpatumble u3menenus Bo BeeneHHoM.

HoBble THIIBI KOCMUYECKHUX ABUTATENEH.

OO0 ONBITHOM ONpEEeNEHUH YASIbHOM TEMIOTHI MTapo0oOpPa30BaHUs BOIbI.

O06nexTHOE AeMoHcTpupoBaHue ¢ dexra Jlomaepa mysi 3ByKOBBIX BOJIH.

OcmoTnueckas 3JIeKTpOCTaHLUS.



OcCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

[lepenaTouHble MEXaHU3MbI U UX BUJIBI

[InaHeTsl 3¢MHOM IPYIIILL.

[11aHeThI-TUTaHTHI.

[Torenunan. Pa3HocTh NOTEHIIMATOB. DKBUIIOTEHIUAIbHBIE [IOBEPXHOCTH.
[IpeoOpa3zoBaHre 4acTOTHI U3TYYEHHS B MPOIIECCE B3aMMOCHCTBHS JIa3€pHOIO MyyKa ¢
IIOBEPXHOCTBIO TBEP/OIO TENA.

PaBHOBecue TBep/bIx Ten. Buabl paBHOBecusI.

Pa3zpaboTtka reHeparopa 3JIeKTPOMAarHUTHBIX BOJH M €T0 UCIIOJB30BaHUE HAa YPOKAX (DU3HUKH.
CBs13b acTpOHOMHUU C APYyruMu Haykamu. Kanennaps.

CurnanmzaTop MEXaHU4eCKUX KOJIeOaHHH.

Cunel B Mexanuke. /ledopmarius u cuiia ynpyrocTu.

Cuiibl B Mexanuke. Cuita BCeMUPHOTO TAroTeHus. Cuiia TSKECTH

Cuiibl B MexaHuke. Cuiia TpeHusl.

Cucrema 3emis - JIyna. CosHeuHbI€ U JIyHHbBIE 3aTMEHUS.

CoBpemeHHbIe Mpe/ICTaBlIeHUs 0 BeeneHHoi.

CoBpeMeHHbIE NPECTABICHUS O IPOUCXO0KACHUH COTHEUHON CUCTEMBI.

Coznanue nporpamMmbl JJis pacyeTa CUIOBBIX JIMHUHN 2JIEKTPHUUECKOTO MOJIs.

Coznanue conemepa.

ConHeyHas cucTeMa - KOMILIEKC TNl 00IIEro MpOUCX 0K ICHUSI.

ConHeYHBIH KOJIIIEKTOP.

Comnnue - 6mmxkaiimas 38e3na. Ctpoenue Conneynoit atmochepsl. CoHeYHO-3eMHbIE CBSI3U.
Crpykrypa Beenennoii. Ee paciunpenue. PenukroBoe uzimyueHue.

TenioBbie JBUTATEIH.

TepMouyBCTBUTENbHBIE MAaTEPUAIIBI.

Du3nYecKoe COCTOSHUE U XUMUYECKUI cocTaB 3Be3/1. PaBHOBecHe 3Be3/1. MICTOUHUKY SHEpPrun
3BE3/I.

Oomronus 38e31. benbie kapnuku. UepHbie AbIPHI.

Onexrpuueckoe noje. [I[poBoJHUKY B 3IEKTPUUECKOM TIOJIE.

DNEKTPOANHAMUKA.

ONEeKTPOMarHUTHBIE YCKOPUTEIN MACCHI.

OHeprus BeTpa.

OHeprus U3 OpraHnvYecKux yJa00peHuit
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