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Pabouas nporpamma no ¢gusuke
7-9 knace (PI'OC)

[Tporpamma cocraBiena Ha ocaoBe @I'OC ocHoBHOTO 001IeT0 00pazoBanus o ¢usuke 7-9 xiacc.

Cocrasutens E.H. Tuxonosa M.: Jlpoda, 2015.

Llenbro JaHHOTO Kypca SIBISETCS:

® OCBOEHHUE 3HAHUI 0 MEXaHUYECKHUX SIBJICHUSX, BEIMUMHAX, XapaKTEPU3YIOLINX 3TH SBJICHUS, 3aKOHAX,
KOTOPBIM OHH MOAYUHSIOTCS, METOJaX HAyYHOTO MMO3HAaHUsS IPUpPOIbl U (POPMUPOBAHKE HA STOW OCHOBE
MpeCTaBICHUN 0 (PU3MUECKON KapTHHE MUPA;

® OBJIAJICHUE YMEHUSIMH IPOBOJIUTH HAOIIOAECHUS IPUPOAHBIX SABJICHUHN, ONUCBHIBATH U 0000111aTh
pe3yabTaThl HAOIIOIEHUH, UCII0Ib30BaTh IPOCThIE U3MEPHUTENbHBIE TPUOOPHI ISl U3YUEHUSI
(bU3NYECKUX SIBICHHIA, TIPEACTABIATh PE3YJIbTAThl HAOIIOICHUIA WIIH U3MEPEHUH ¢ TOMOIIBIO TaOJIHII,
rpadMKOB M BBISIBIISITH HA ATOH OCHOBE SMITUPUYECKHE 3aKOHOMEPHOCTH, IPUMEHSTH ITOJTy4YeHHBIC
3HAHUS JUIsl OOBSICHEHUSI Pa3HOOOPA3HBIX MPUPOIHBIX SBJIECHUI U MPOLIECCOB, IPUHIUIIOB JEHUCTBUS
BAKHEHIINX TEXHUYECKUX YCTPOMUCTB, /Ul pelieHus: GU3NYecKux 3a/1ad;

® pa3BUTHE NT03HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH,
CaMOCTOSITEJIBHOCTH B IPHUOOPETEHUN HOBBIX 3HAHUH, NPH pelIeHnn (PU3NYECKUX 33]1a4 U BBINOJTHEHUN
SKCIEPUMEHTAJIbHBIX UCCIIEI0BAHNUMN C UCTIOIb30BaHUEM HH(OPMALIMOHHBIX TEXHOJIOTUI;

® BOCHHMTaHHE YOEKJIEHHOCTH B BOBMOKHOCTH TMO3HAHUS 3aKOHOB IIPUPO/Ibl, B HEOOX0MMOCTH
Pa3yMHOTO HCHOJIb30BAHUS JOCTHKEHUM HAYKU U TEXHOJIOTHM JI TalbHEHIIIEro pa3BUTHS
YeJI0BEYECKOro 00IIECTBa, YBaXKEHHSI K TBOPIIAM HayKH U TEXHUKH, OTHOLIEHUS K (PU3UKE KaK K
AJIEMEHTY 001[eYeNIOBEYECKON KYJIbTYpPHI;

® JICMOJb30BaHUE MOTYYECHHBIX 3HAHUN U YMEHUH 715 pelIeHus MPaKTUYECKUX 3a]1a4 MOBCETHEBHOM
KU3HHU, o0ecrieueHus: 0€30MacHOCTH CBOEH JKU3HH, PALIMOHAIBHOTO HCIIOIb30BaHUS U OXPaHbl
OKpYXKaroIlEenl Cpeibl.

KonnuecTBo y4eOHBIX 4acoB, Ha KOTOPBIE paccunTaHa rmporpamma - 238 gacos (7 kinacc — 68 4acos;

8 knmacc — 68 wacos; 9 kimacc — 102 gaca).

I[lnanupyemble pe3yabTaThl OCBOEHHSI YUeOHOr0 nmpeaMeTa
7 KJaace

JIMYHOCTHBIMH pe3yJbTaTaMHu u3ydeHus Kypca «dusuka» B 7-M Kitacce saBisieTcs: GopMHUpPOBaAHUE

CIIEIYIONTUX YMECHHM:

1. Onpenensarp 1 BBICKa3bIBATh IO PYKOBOJICTBOM II€Iarora camble 00IIre /Il BCEX JIF0JIeH IpaBuiia
MTOBEJICHUS IPU COTPYTHUYECTRE.

2. B npemioXeHHBIX 1e1aroroM CUTYaIusaX OOIICHHs M COTPYAHUYECTBA, OMMUPAICh HA OOIIHE IS BCEX
MpaBuJia MOBEACHUS, J€JIaTh BBIOOP, TIPH MOACPIKKE IPYTrUX YYACTHUKOB TPYIIIBI U Mearora, Kak
MOCTYIUTh. [ OTOBHOCTB U CITOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHHUIO Ha
OCHOBE MOTHBAILIUU K 00YYEHUIO U MO3HAHUIO.

MeTanpeaMeTHBIMH pPe3yJabTaTaMM U3ydeHUs Kypca «DPusnka» B 7-M Kiiacce SBISIOTCS GOpMUPOBaHUE

CIIEYIOIIUX YHUBEPCAIBHBIX YueOHBIX aerictBuii (YVY /).

PeryastuBusbie YY /I:

Omnpenenars U GopMyIUpOBATh LIETb JESTEILHOCTH Ha YPOKE.

CraButhb y4eOHYIO 3a7a4y.

Y4UTbCS COCTABIATH TUIAH U OMPENIENSTh MOCIE0BATEIbHOCTD JCHCTBHIA.

Y4uuTbcs BHICKa3bIBATh CBOE MPEIOJIOKEeHNE (BEPCHIO) Ha OCHOBE pabOThI C MILTIOCTpAIel yueOHuKa.

Yuutbcs paboTaTh 1Mo MPEASIOKEHHOMY YUUTENEM TUIaHy.

Y4uTbca OTIMYATh BEPHO BHITIOJHEHHOE 3aJJaHKe OT HEBEPHOTO.

Y4uTbCcS COBMECTHO C YUUTEJIEM U JPYTUMHU YU€HUKAMH JaBaTh OLIEHKY JESTeIbHOCTH Kilacca Ha

ypOKe.

ITo3naBaTenbublie YY /I:

e OpueHTHUPOBATHCA B CBOCH CUCTEME 3HAHMIA: OTIIMYATh HOBOE OT YK€ H3BECTHOTO C TIOMOIIIBIO YUUTEJIS.

o JlenaTh npeaBapUTENbHBINA OTOOP HCTOYHUKOB HHPOPMAIIMU: OPUEHTUPOBATHCS B ydeOHUKe (Ha
pa3BopoTe, B OTJIABIICHUH, B CIIOBApPE).

e J[oOBIBaTH HOBBIC 3HAHUS: HAXOJAUTh OTBETHI HA BOIIPOCHI, UCIIOJIb3Ysl YUEOHHUK, CBOW KU3HEHHBIN OTBIT
1 nH(GOPMAIIUIO, IOTYYSHHYIO Ha YPOKE.

e [lepepabaThiBaTh MOTYICHHYIO HHPOPMAIIUIO: ENIATh BBIBOJIBI B PE3YJIHTaTe COBMECTHON DPaOOTHI
BCETo KJjacca.



¢ [lepepabaTbIBaTh MOTY4EHHYIO HH(POPMALIMIO: CPAaBHUBATH U KJIACCU(DUITUPOBATb.



¢ [IpeoGpazoBeiBaTh HHPOPMAIUIO U3 OAHOM (POPMBI B APYTryIO: COCTABIATH (PU3NYECKHE paccKas3bl U
3aJ]a4i Ha OCHOBE MPOCTEHINX (PU3NIECKUX MOJIeNel (TIPeIMETHBIX, PUCYHKOB, CXeMaTHUECKUX
PHUCYHKOB, CX€M); HaXOAUTh U (GOPMYITHPOBATH PELICHHUE 33a4YH C TIOMOIIBIO MPOCTEHIINX MOAEIeH
(IpeIMeTHBIX, PUCYHKOB, CXeMAaTHYECKUX PUCYHKOB, CXEM).

KommyHukaruBubie YY /:

e JloHEcTH CBOIO MO3UIHIO O APYIHX: O(GOPMIISTH CBOIO MBICIIb B YCTHON M MUCHMEHHOM peuH (Ha

YPOBHE OJIHOTO MPEAJIOKEHUS WA HEOOJIBILIOTO TEKCTA).

Criymaths ¥ MOHUMATh PeYb JAPYTHX.

YuraTh U IEpECKa3bIBaTh TEKCT.

CoBMECTHO IOTOBApHUBATHCS O TPABUIIAX OOLICHHUS U TOBEICHHS B IIIKOJIE U CJIEIOBATh UM.

Y4uThCS BBIIOIHATH PA3JIMYHBIC POJIM B TPYIINIE (JIUAEPA, UCTIOTHUTENS, KPUTHKA).

IIpeamMeTHble pe3yJIbTATHI:

OOyyaromuiics Hay4YuTcs:

®TIOHUMATbH CMBICI (PU3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB, (PU3NYECKUX BEITMYNH, B3aUMOICHCTBHS;

®3HATh U IOHUMATh CMBICT PU3NYECKUX BEIUUUH: ITyTh, CKOPOCTh, Macca, INIOTHOCTh, CUJIA, 1aBJICHHE,

paboTa, MOIIIHOCTh, KHHETUYECKas SHEPTUsl, IOTEHIMAIbHAsI SHEPTHUsl, KO3()(DULIMEHT MOJIe3HOTo NeHCTBUS;
®3HATh U TIOHUMATh CMBICI (PU3UdYecKux 3akoHOB: [lackans, Apxumena, ['yka.

OOyyaroumuiics NOJy4YUT BO3MOKHOCTh HAYUHUTHCH:

e cOOMpaTh YCTAHOBKHU U1 SKCIIEPUMEHTA 10 ONMKMCAHUIO, PUCYHKY U IIPOBOINUTH HAOIIOACHUS N3y4aeMbIX

SIBJICHU;

® U3MEPSTh Maccy, 00bEM, CHITY TSXKECTH, PACCTOSIHUE; MPEJCTABIIATh PE3YAbTaThl H3MEPEHHI B BUJIE

TaOJIHII, BBISBISATH AIMITMPHYECKHIE 3aBUCUMOCTH;

® OOBSCHATH PE3yNbTAThHl HAOIIOIEHUH 1 SKCTIEPHUMEHTOB;

® IPUMEHSTH SKCIIEPUMEHTAIILHBIE PE3yTbTATHI IS MPEICKa3aHus 3HAUCHHSI BEJTMUNH, XapaKTePH3YIOIIIX

X011 (pu3HUYEeCKuX SIBICHUH;

® BBIPAXKaTh PE3YJIbTaThl U3MEPEHUM U pacu€ToB B eIMHMIIAX MeXTyHapOAHOM CUCTEMBI;

e pelaTh 3a/1a4M Ha IPUMEHEHHE N3YYEHHBIX 3aKOHOB;

® [IPUBOJUTH IPUMEPBI IPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYECKUX 3aKOHOB;

® 1CII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOH EATEIbHOCTH U B TOBCEJHEBHOMN

YKWU3HH; COOTIOATh IpaBuia 0€30MacHOCTH U OXpaHbl TPy/ia IPH paboTe C YIeOHBIM U JTA00OPATOPHBIM

000pyIOBaHHUEM.

8- KJ1acc

JIMYHOCTHBIMH pe3y/JIbTaTAMHU U3yYEHUS [IPEIMETHO-METOIMYECKOro Kypca «Pu3uka» B 8-M Kiacce

ABIseTCs (GOpPMUPOBAHKE CIEAYIOIIMX YMEHHM:

e CaMOCTOATENBHO ONPEAEIATh U BbICKA3bIBATh OOIIME AT BCEX JIIOAEH IIpaBUiIa MOBEICHUS IIPU
COBMECTHOM paboTe U COTPYIHUYECTBE.

e dopMupoBaHHE OTBETCTBEHHOI'O OTHOLIEHUS K y4eHHIO. ['OTOBHOCTh M CIIOCOOHOCTH BECTU AMAJIOL C
JAPYTUMHU JIFOAbMHU U IOCTUTaTh B HEM B3aUMOIIOHHUMAaHUS.

MertanpeaMeTHBIMH pe3yJbTaTaMu U3ydeHus Kypca «Dusuka» B 8-M Ki1acce sBIAI0TCS GOPMUPOBAHUE

CIIEAYIOIINX YHUBEPCAIbHBIX y4eOHBIX 1€HCTBUM.

PeryastuBusbie YY /I:

e Ornpenenars 1elb AATEIILHOCTH Ha YPOKE CAMOCTOSATEINBHO.

VYuutbes hopMynupoBaTh ydeOHY0 IPoOIeMy COBMECTHO C YUUTEIIEM.

VY4uThCs MIaHUPOBATH YUEOHYIO JIEATELHOCTD Ha YPOKE.

Bricka3pIBaTh CBOIO BEPCHUIO, MBITATHCSA MpeAIaraTb cnocod e€ mpoBepKH.

PaboTas no npennokeHHOMY IUIaHy, UCIOJIb30BaTh HEOOXOJUMBbIE cpe/icTBa (yueOHUK, MpocTeine

pUOOPBI U UHCTPYMEHTBI).

e Ormpenenars yCHEMHOCTb BHIIOJHEHHSI CBOETO 331aHUS PU MOMOIIN YIUTEIS.

ITo3naBaTenbublie YY /I:

e OpHEHTHPOBATHCS B CBOEH CHCTEME 3HaHUI: MOHUMATh, YTO HYXHA JOTOJIHUTENbHAS HHPOpMAIUsI
(3HaHMA) AT pelIeHus] yueOHOH 3a/1auu.

e Jlenath npenBapuTeNbHbIN OTOOP HCTOUHMKOB HHPOPMALIMY JJIsl PEIICHUs yIeOHO! 3a1a4H.

e JloObIBaTh HOBbIE 3HAHUS: HAXOJUTh HEOOXOIMMYIO0 HH(POPMALIHIO KaK B ydeOHUKE, TaK U B
MIPEUIOKEHHBIX YUUTENEM CIO0BAPSIX U SHIUKIONEIUIX.

e JloObIBaTh HOBBIEC 3HAHMSI: U3BJIEKATh HHPOPMALIUIO, IPEICTABICHHYIO B pa3HBIX opMax (TEKCT,
TabauIa, cXemMa, WIUTIOCTPALH U Ap. ).



[lepepabatbIBaTh MOJIy4eHHYIO HH(OPMAIIMIO: HAOMIOAATh U AeTaTh CaMOCTOSITEIbHBIC BBIBOIBI.

KommyHukaruBubie YY /:

JIOHECTH CBOIO MO3HIIHMIO 0 IPYTUX: 0(OPMIIATH CBOIO MBICIIb B YCTHOM M IMCbMEHHOH peuH (Ha
YPOBHE OJIHOTO MPEAJIOKEHUS WA HEOOJIBILIOTO TEKCTA).

Cnymarb ¥ IOHUMATh pedb JPYTUX.

BripazuTenbHo nepeckasbiBaTh TEKCT.

Berynats B Oeceny Ha ypoKe U B )KU3HU.

CoBMECTHO A0TOBApUBATLCA O IpaBUJIaX 06HICHI/IH U IIOBCACHHUA B IIIKOJIE U CJICA0OBATh UM.
Y4uTbCs BBIOJIHATH Pa3IMYHbIE POJIU B TpyNIe (JuAepa, UCIIOIHUTENS, KPUTUKA).

IIpeamMeTHble pe3yabTaThl.
OOyyaromuiica Hay4YuTcs:

3HaTh ¥ IOHUMAaTh CMBICII TOHSTUHN: TEMJIOBOE JIBIKEHUE, TEIJIONepeada, TeIIoNpOBOIHOCTD,
KOHBEKIIHS, U3ITy4eHHE, arperaTHOe COCTOsTHUE, (Pa30BbIN MEPEeXo/1, ICKTPUUSCKUH 3apsi,
AIEKTPUYECKOE TOJIe, TPOBOJHUK, MOJTYIPOBOIHUK U TUIICKTPUK, XUMUYECKUN FIIEMEHT, aTOM U
aTOMHOE SIIPO, MPOTOH, HEUTPOH, ANEKTPUUECKAs CUJIa, MOH, AICKTPUUECKas IEMb U CXeMa, TOUYCUHBIN
HMCTOYHHK CBETA, MOJIE 3PEHMsI, aKKOMOIAIIHs, 3€pPKajlo, TeHb, 3aTMEHHUE, ONITUYECKast 0Ch, (POKYC,
ONTHYECKHUH HEHTP, OJTM30PYKOCTh U JAIIBHO30PKOCTh. MAarHUTHOE TI0JI€, MATHUTHBIE CUJIOBBIC JIMHUH,
MMOCTOSIHHBIN MarHUT, MarHUTHBINA TIOJIIOC;

3HaTh ¥ IOHUMATh CMBICT (PU3UUYECKUX BEJIMUMH: BHYTPEHHSSI SHEPTUsI, KOJIMYECTBO TEIUIOTHI, yIEeTbHAS
TEIUTIOEMKOCTh BEIIECTBA, yeTbHAs TEIIOTA CTOPAHMS TOIUIMBA, yIebHas TEIJIOTa mapooOpa3oBaHusl,
yZAeNbHAs TEIUIOTa TIJIaBJICHUS, TEMIIEpaTypa KUTIEHUsI, TeMIIepaTypa IJIaBJICHUs], BIaKHOCTb,
ANEKTPUYECKUH 3apsi/l, CHUJIa TOKA, HAMPsDKEHUE, COMPOTUBIIEHUE, YACIBHOE CONMPOTUBIICHHE, padoTa 1
MOIITHOCTh TOKA, YTJIbI MMaJICHUS, OTPAKECHHUSI, TPEIOMIICHH S, (POKYCHOE pacCTOSIHUE, ONITHYECKas CUJIa.
[ToHnMath cMBICT GU3UUECKIX 3aKOHOB: COXPAHEHUS SHEPTHH B TEIJIOBBIX MPOIECCaX, COXPAHCHUS
AIEKTPUYECKOTO 3apsaa, Oma [iid ydacTka dJeKkTpudeckoi nenu, xoynsa-JIenma, 3akon Ammnepa,
3aKOH IPSIMOJIMHEWHOTO PaCIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHHS U MTPEIIOMIICHUS CBETA.

Oo0yyaomuiicsi MOJY4YUT BO3MOKHOCTh HAYYUTHCS:

OTIMCHIBATh M OOBSICHATH (PU3MUECKHE SIBIICHUS: TCILIOMPOBOIHOCTD, KOHBEKIIHIO, U3ITyUCHHE,
WCIapeHne, KOHJICHCAIUIO, KUTICHUE, IIaBJICHUEe, KPUCTAUTN3AIIHIO, SJICKTPU3AIIHIO TEJ,
B3aMMO/ICHCTBHUE JICKTPUUYCCKUX 3aPsI0B, B3aUMOJICHCTBHE MAarHUTOB, ICHCTBUE MAarHUTHOTO TTOJIS Ha
MIPOBOJIHHK C TOKOM, TEIIJIOBOE JCHCTBHE TOKA, OTPAKCHHE, TTPEIIOMIICHUE CBETA,
HCII0JIb30BaTh (PU3HUYECKUE TPUOOPHI U H3MEPUTEIbHBIC HHCTPYMEHTBI JJI1 U3MEPCHUS (PU3NICCKUX
BEJIMYHH: TEMIICPATYPBI, BIAXKHOCTH BO31yXa, CHIIBI TOKA, HAIIPSDKEHUS, SJICKTPHUECKOTO
COIPOTHBIICHUS, PAOOTHI U MOIIHOCTH JJICKTPUYCCKOTO TOKA;
MIPEJICTABJIATh PE3YJIbTaThl H3MEPEHUI C TIOMOIIBIO TA0JUII, TPaUKOB U BBISBJIATH HA 3TOH OCHOBE
SMIIUPHYCCKUE 3aBUCUMOCTH: TEMIIEPATypPhl OCTHIBAIOIIETO TejIa OT BPEMEHH, CHIIbI TOKA OT
HAIPSDKCHUS HA YYaCTKe [EIH, yIila OTPaKCHHS OT yIjia MaJeHUs CBETa, YIJia MPEJIOMJICHHS OT yria
[1aJICHUS CBETA;
BBIpaXKaTh PE3yJIbTaThl U3BMEPECHUH M PACUETOB B eMHHUIIAX MEXTyHAPOIHON CHCTEMBI;
MPUBOJIUTH IPUMEPHI MIPAKTHUECKOI0 UCIOIb30BaHUS (PU3NUCCKUX 3HAHHUM O TEIIJIOBBIX,
3JIEKTPOMArHUTHBIX SIBJICHHSIX;
peraTh 3a/1a4ud Ha MPUMEHEHHUE U3YYCHHBIX (PU3UYECKUX 3aKOHOB.

9-ii kJIacc

JIMYHOCTHBIMHU pe3y/JbTaTaMHU U3yYeHHs y4eOHO-MeToAndYecKoro Kypca «®du3uka» B 9-M kinaccax
ABIsieTCs (GOpMUPOBAHHE CIEIYIOIIMX YMEHHM:

CamocTosTeNbHO ONPEENATh U BRICKAa3bIBAaTh OOIIME /IS BCEX JIIOJICH MpaBuiia MOBEACHUS PU
OOIIEHUH U COTPYIHUYECTBE.

dopMupoBaHuE LIETOCTHOTO MUPOBO33PEHMS], COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U TEXHUKH.

B caMocTOSTENPHO CO3AaHHBIX CUTYalUAX OOIIEHUS U COTPYJHMUYECTBA, OMUPASACH HA OOIIME JUId BCEX
MIPOCTHIE MPaBHJIa MOBEACHUS, JeaTh BEIOOP, KAKOH MOCTYNOK COBEPIIUTS.

['OTOBHOCTP M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JalbHEHIIeH WHIAMBHIYaIbHON
TpaeKTOpUU o0Opa3zoBaHMs Ha 0a3e OPHUEHTHUPOBKM B Mupe mpodeccuii U NpodeccHoHATBHBIX
MIPEANIOYTEHNH, C yU€TOM YCTOMUMBBIX [T03HABATEIBHBIX HHTEPECOB.



MeTtanpeaMeTHbIMU Pe3yJIbTATAMM H3Y4YeHUS y4eOHO-MeTouuecKoro Kypca «dusnka» B 9-oM kiacce
SBIISIOTCS. (JOPMHUPOBAHUE CIIETYIOLUINX YHUBEPCATBHBIX YUCOHBIX ACHCTBUI.
PeryasituBubie YY/I:

CamocTosTenbHO (POPMYIHUPOBATH L€ YPOKa I1OCIIE IPEABAPUTEILHOTO 00CYKICHHUS.

Y4auThCst 00HapYKUBaTh U (HOPMYITHPOBATH y4eOHYIO MPOOIIEMYy.

CocTaBnsTh IUIaH PEHICHUs MPOOJIEMBI (3a/1a4H).

PaboTas o niany, CBEpsATh CBOU JICHCTBHS C LIEBIO U, IPH HEOOXOAUMOCTH, UCIIPABIISITH OIINOKH
CaMOCTOSITEIIBHO.

B nmanore ¢ yunrteneM y4uTbCsl BEIpaOaThIBATh KPUTEPUU OLIEHKHU M OTIPEEIISTh CTENCHb YCIEITHOCTH
BBITIOJTHEHUS CBOEH pabOTHI U pabOTHI BCEX, HCXOS M3 MMEIOIINXCS KPUTCPHUECB.

ITo3naBaTenbublie YY /I:

OpueHTHpOBaThCS B CBOEH CHCTEME 3HaHUI: CAaMOCTOSITENILHO MPEAINOIaraTh, Kakasi HHpopMaIus
HY)KHa JUIs pellieHus: yueOHOM 3a7jaul B HECKOJIbKO HIaros.

OTbupaTh HEOOXOAUMBIE JUISI pelIeHUs y4eOHOU 3a7jaul UCTOYHUKHU UH(DOPMAaLIHH.

JloObIBaTh HOBBIE 3HAHUS: U3BJIEKATh HHPOPMAIIHIO, TPEACTABICHHYIO B pPa3HbIX opMax (TEKCT,
TalnuIa, cxema, WUTIOCTpaIus u ap.).

[lepepabaTbIBaTh NOJYYEHHYIO HH(OPMAIIMIO: CPAaBHUBATH U TPYNIIUPOBATh (PAKThI U SBJICHMUS;
OTPEENATh NPUUNHBI ABJICHUMN, COOBITHII.

[TepepabatbiBaTh MoaydeHHYIO HHGOOPMAIKIO: JIeJaTh BEIBOABI HA OCHOBE 00O0O0IICHHS] 3HAHUM.
[IpeobpazoBriBaTh HHGOPMAIIHIO U3 OJJHON (DOPMBI B IPYTYIO: COCTABIISATH MPOCTOM TIJIaH M CJIOYKHBIH
IJ1aH y4eOHO-Hay4YHOTO TEKCTa.

[IpeoGpa3oBbiBaTh MHGOPMALIMIO U3 OJTHOM (POPMBI B IPYT'YIO: MPEACTABIATH HH(OPMALIMIO B BUJIE
TEeKCTa, TaOJIUIIBI, CXEMEL.

KommyHnukatuBHubie YY /:

JIoHECTH CBOIO TIO3UIIHIO JIO JIPYrUX: OPOPMIIATH CBOM MBICIH B YCTHOW M MTUCBMEHHOW PEYH C YIETOM
CBOMX YYEOHBIX U )KM3HCHHBIX PEYEBBIX CHTYAIIUH.

JIoHECTH CBOIO TIO3WIMIO IO APYIMX: BBICKA3bIBATh CBOIO TOYKY 3PEHUSI M IBITAThCs €€ 00OCHOBATH,
MIPUBOS APTyMEHTHI.

Canymath Opyrux, MbITaTbCs MPUHUMATE IPYTYIO TOYKY 3pEHHSI, OBITh TOTOBBIM W3MEHHUTH CBOIO TOYKY
3pEHHSL.

YuraTh BCITYX ¥ PO ceOsT TEKCTHI YYCOHUKOB M TPH 3TOM: BECTH «IHAJIOT C aBTOPOMY (IIPOTHO3HPOBATH
Oyayliee 4TEHHE; CTABUTh BOMPOCHI K TEKCTY U UCKaTh OTBETHI; MPOBEPATH ce0sl); OTIENIATH HOBOE OT
W3BECTHOTO; BBIJICIIATH TJIABHOE; COCTABIISTH IJIaH.

JloroBapuBaThCsi C JIFOJbMH: BBITIOJHSS pa3jIMYHbIE POJIM B TPYIIE, COTPYIHHYATh B COBMECTHOM
perieHun mpooIeMsl (3a1a4n).

YYUTBCS YBOKUTEIBHO OTHOCHTBCS K MO3UIMH JIPYTOTO, MBITATHCS IOTOBAPUBATHCS.

IIpeameTHbIe pe3yJbTAThI.
OOyyaromuiicss Hay4YuTCs:

IIOHMMAaTh CMBICJI IOHATUN: MarHUTHOE I10JI€, aTOM, aTOMHOE S1pO, PaINOaKTUBHOCTb, HOHU3UPYIOLIME
U3JIy4€HUs; OTHOCUTEIIBHOCTh MEXaHUUECKOTO ABHKEHUS, TPACKTOPHs, MHEPLIMAIbHAs CUCTEMA
OTCUETa, UCKYCCTBEHHBIN CIIyTHUK, 3aMKHYTasi CACTEMA, BHYTPEHHHUE CHUJIbI, MATEMaTUUECKUN MasITHUK,
3BYK, U30TOII, HyKJIOH;

3HATh ¥ MOHUMATh CMBICT (PU3MUECKUX BEJIMYMH: MAarHUTHAsI MHIYKIUS, MArHUTHBIA IOTOK, SHEPIUs
JIEKTPOMArHUTHOTO I0JIs, IEPEMELLIEHUE, TPOEKIUS BEKTOPA, IIyTh, CKOPOCTh, YCKOPEHHE, YCKOPEHHE
cBOOOJTHOTO Ma/IeHHs, IEHTPOCTPEMUTENFHOE YCKOPEHHE, CHIIa, Chjla TSHKECTH, Macca, Bec Tela,
UMIYJbC, IEPHO/I, YacTOTa, aMIUIMTY/a, (a3a, JUIMHA BOJIHBI, CKOPOCTb BOJIHBI, SHEPTUs CBSI3H, Ae(eKT
Macc;

3HaTh ¥ MOHUMATh CMBICT (PU3MUECKUX 3aKOHOB: YpaBHEHUsI KWHEMATUKH, 3aKOHbI HbloTOHA (TIepBBIi,
BTOPOM, TPETHI), 3aKOH BCEMUPHOT'O TSATOTEHUS, 3aKOH COXPaHEHUs UMITYJIbCa, TPUHIIHIT
OTHOCHUTENILHOCTH [ anuses, 3aKoOHbl TapMOHMYECKHX KOJIEOaHUH, PaBUIIO JIEBOH PYKH, 3aKOH
JIEKTPOMArHUTHOM MHYKIIMH, ITpaBuiIo JIeH1a, 3aK0H paJuoaKTHBHOTO paclaja;

3HATh UMEHA BBIJAIOIINXCS POCCUMCKUX YUEHBIX, HHKEHEPOB, CBA3aHHBIX ¢ KamykckuM Kpaem 1
BHECHINX BECOMBIN BKJIAJ] B aCTPOHOMMIO U pa3BuTHe kocMoHaBTHKH (K.3. [{nonkosckuit, A.JI.
Uwmxesckuii, H.B. Tumodees-Peccosckuit, JI A. Kynuk, K./I. bymryes, A.I1. Cokomnos. A.C. Enucees)



OOy4aromuiicss NOJy4YUT BO3MOKHOCTD HAYYHUTHCH:

cOOMpaTh YCTAHOBKH JUISI SKCIIEPUMEHTA 110 OMUCAHUIO, PUCYHKY M IPOBOAUTH HAOIIOCHUS U3y4aeMbIX
SIBJICHUI;

U3MEPSTH CHITY TSDKECTH, PACCTOSIHUE; IPE/ICTABIATH PE3YJIbTaThl H3MEPEHHH B BUE TaOINII, BHIABIATD
SMIIUPUYECKUE 3aBUCUMOCTH;

OOBSICHATB PE3yAbTATHI HAOIIOACHUHN 1 SKCTIEPUMEHTOB;

MPUMEHSTH SKCIICPUMEHTAJIbHbIE PE3YIIbTATHI AJIs MPEICKAa3aHusl 3HAUYCHHS BEIIUYHH,
XapaKTePU3YIOMUX X0 (HU3NYECKHUX SBICHUH;

BBIpAXKaTh Pe3yabTaThl U3MEPEHUI U Pacu€TOB B eAMHULIAX MeXIyHApOIHOW CUCTEMB,

MPUBOANUTH MPUMEPHI PAKTUIECKOTO UCIOIB30BAHUS (PH3HUECKUX 3aKOHOB;

peraTh 3a/1a4i Ha IPUMEHEHNE H3YYEeHHBIX 3aKOHOB;

MCIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B TIPAKTUUECKOH NESITEIPHOCTH U B TIOBCETHEBHOU
KHU3HU.

Bbll’[yCKHHK OCHOBHOI1 IIIKO0JIbI HAY4YUTCH:

coOiroaaTh mpaBuiia 6E30MaCHOCTH U OXpaHbl Tpy/ia Mpu padoTe ¢ yueOHbIM 1 Ja00PaTOPHBIM
000pyI0BaHUEM;

MMOHUMATh CMBICT OCHOBHBIX (PM3NYECKUX TEPMHHOB: (PH3HUECKOE TEIO, (GPU3NIECKOE SBICHNUE,
¢bu3nveckas BeMYNHA, €TUHHUIBI H3MEPECHHUS;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTH TP MMOMOIIH (GU3NIECKAX METOIOB;
aHAJM3UPOBATH OT/IEIIEHBIC 3TAIIBI IIPOBEICHHSI UCCIICIOBAHII U HHTEPIIPETUPOBATH PE3YIIHTATHI
HaOJIIOJICHUI U OIILITOB;

CTaBHTH OIIBITHI IT0 UCCIICOBAHUIO (PU3NUECKUX SBICHUHN WM (U3HMUECKIX CBOWCTB Ten 0e3
WCIO0JIb30BAHUS MPSAMBIX U3MEPEHUH; IPU 3TOM (GOpMyIHUpOBaTh MpolIeMy/3a1ady y4eOHOTO
IKCIIEPUMEHTA; COOMPATh YCTAaHOBKY U3 MPEUI0KEHHOTO 000PY/I0BaHMUS; IIPOBOIUTD OTBIT U
(bOpMyIHpPOBATH BHIBOIBI;

MOHUMATH POJIb HKCIIEPUMEHTA B TTOJTydCHUN HAyYHOI HHpOpMAIy;

MPOBOANTH MPSIMbIE M3MEPEHUS (PU3NIECKUX BEITMUUH: BpeMs, pacCTOSHHUE, Macca Tea, 00beM, CHa,
TeMIIepaTypa, aTMoc(hepHOE JaBICHNE, BIAKHOCTh BO3/IyXa, HANPSDKEHHE, CUIIa TOKA, PaJANallMOHHBIN
(oH (C UCTIOJIL30BaHUEM J03UMETPA); TIPU ATOM BBIOMPATH ONITUMAJIBHBIN CIIOCO0 M3MEPEHUS U
UCIIOJIB30BATh MPOCTEHUIINE METOIbI OIIEHKH ITOTPEIIHOCTEH N3MEPEHHIA;

MPOBOJNTH UCCIICIOBAHNE 3aBUCUMOCTEH (PU3NUECKUX BETMYMH C HCIOJIb30BAHUEM MTPSIMBIX
U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH PE3yIbTaThl MOJTy4eHHON
3aBUCHMOCTH (PU3NYECKUX BEITMYUH B BHJIE TAONUI] ¥ TpadUKOB, J€NaTh BEIBOBI MO pE3yIbTaTaM
UCCIIEJOBaHMUS;

MPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJTMYMH: IPU BBHIIOIHCHUN U3MEPEHHH coOnpaTh
IKCTIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEAI0KEHHONH HHCTPYKIIMHY, BBIYUCIISATh 3HAUCHUE BEJTHYHHBI
Y aHAJIM3UPOBATH TOJTyYEHHBIE PE3YNIBTAThI C YIETOM 33/IaHHON TOYHOCTH M3MEPEHUIA;
aHAIM3UPOBATh CUTYAIlMH PAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HAaBaTh B HUX MPOSBICHHE
U3yYCHHBIX (PM3UUECKUX SIBJICHUH MM 3aKOHOMEPHOCTEH ¥ MPUMEHSATh UMEIOLIMECS 3HAHHS IS UX
0OBACHEHMUS,

MOHUMATH MPUHIMIIEI JEHCTBHS MAlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHS UX
0€30I1aCHOT0 MCII0JIb30BaHMs B TOBCEJHEBHOM JKU3HU;

HCIOJb30BaTh MPHU BBHINIOJHEHNN YU€OHBIX 33]]au HAyYHO-TIONMYJISIPHYIO JTUTEPATYpPy O PU3UUECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepualibl, pecypchl IHTepHeT.

Mexanuueckue sagenenus

pacro3HaBaTh MEXaHUYECKHUE SIBIICHUS U OOBSCHATh HA OCHOBE UMEIOLINXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM YCIOBHSI IPOTEKaHUS ITHUX SIBIICHUI: paBHOMEPHOE U HEPAaBHOMEPHOE JIBUKEHUE,
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHUE, OTHOCUTEIHHOCTh MEXaHUUECKOTO
JBMKEHUS, CBOOOIHOE Ma/IeHUE TeJl, pABHOMEPHOE JIBKEHHE TI0 OKPYXHOCTH, HHEPLUS,
B3aMMO/IEHCTBHE TeJl, peaKTUBHOE JIBWKEHUE, Tiepe/iada JaBJICHHUs TBEPAbIMU TeJIaMH, KHUIKOCTSIMU U
razamu, aTMoc(epHoe JaBlieHHe, IUIaBaHUE TeJl, PABHOBECHE TBEPBIX TEJl, UMEIOIIUX 3aKPEIICHHYIO
OCb BpallleHHs, KoJiebaTellbHOe JBIKEHIE, PE30HAHC, BOJTHOBOE BIKEHUE (3BYK);

OIMCHIBATh U3yUECHHBIE CBOIMCTBA TNl M MEXaHUYECKUE SBJICHUS, UCIIONIb3Yys (PU3NYECKHE BETHUUHBIL:
MyTh, IEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, EPUOo]] 0OpallleH s, Macca Tela, MJIOTHOCTh BEIIEeCTRa,



cwia (cuiia TSHKECTH, CHIIa yIIPYroCTH, CUJIa TPEHHUS ), IaBJICHUE, UMITYJIbC TEJIa, KHHETUYECKAsl SHEPT U,
MOTEHIMANIbHAs YHEPI U, MeXaHn4yecKast paboTa, MexaHuueckasi MorHocTb, KIT/I mpu coBepmieHnu
paboTHI C UCTIOIB30BAHUEM MIPOCTOTO MEXaHU3Ma, CHJIa TPEHUS, aMIUIUTY 1A, IEPHO U 4acTOTa
KoJIe0aHMH, JUTMHA BOJHBI M CKOPOCTh €€ paclpoOCTPaHEHHST; IPU OTMIMCAHUH IPABUIIBHO TPAKTOBATh
(U3NYECKU CMBICI UCTIONb3YEMbIX BETHUMH, UX 0003HAUYEHUS U €AUHUIIBI H3MEPEHHSI, HAXOIUTh
(bopMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BEIMYMHAMU, BEIYUCIISATH
3HauUeHUE (PU3NICCKON BETUIHHEI;

aHAJIM3UPOBATh CBOWCTBA TEJI, MEXaHUYECKHE SIBJICHUS U IPOLIECCHI, UCOJb3Yys (PU3HMUECKHE 3aKOHBI:
3aKOH COXPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, IPUHLIUII CYIEPIIO3ULIMU CUIT (HAX0XKIEHUE
paBHoaelcTBYtomEer cuibl), I, IT u 1l 3akonb1 HbtoToHa, 3aKk0H coxpaHeHUs UMITyJIbCa, 3aKOH ['yKa,
3akoH [lackans, 3akoH ApxuMmeza; pu 3TOM pas3jindyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €TI0
MaTeMaTHYECKOE BbIPAKEHHUE;

pa3nauyaTh OCHOBHBIE IPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIENIEN: MaTepUaabHas TOUKa,
MHEepLHAaJIbHAs CUCTEMA OTCUETA;

pelarh 3a/1a4u, UCHOJb3Ys PU3NYECKUE 3aKOHBI (3aKOH COXpAaHEHUS YJHEPTHU, 3aKOH BCEMUPHOTO
TATOTEeHU, NpuHIMN cynepro3uuuu cui, |, Il u Il 3axons! HetoToHAa, 3aK0H cOXpaHEHUs UMITYJIbCa,
3akoH ['yka, 3axkoH Ilackans, 3akoH Apxumena) v GOpMyJibl, CBS3bIBAIOIINE PU3NUECKUE BETUUMHBI
(myTh, CKOPOCTb, YCKOPEHHE, Macca Tella, INIOTHOCTh BEIeCTBa, CHJIA, aBJIEHUE, UMITYJIbC Tela,
KMHETHUYECKasi SHEPTUs, NOTEHLUaIbHAas SHEPrusl, MeXaHuueckas paboTa, MEXaHUYECKasi MOIIIHOCTbD,
KIIJI] nmpocTtoro Mmexanusma, cuia TPeHUs CKOJIbKEHUs, KO3 PUIIMEHT TpeHusl, aMIUIUTyaa, IEPHUoT U
yacToTa KoJieOaHH, JJIMHA BOJIHBI U CKOPOCTh €€ PaclpoCTPaHEHHs): Ha OCHOBE aHaJIM3a YCIOBHS
3aJ1auM 3aMKiChIBaTh KPaTKOE yCIOBUE, BHIACIATH (PU3NUYECKUE BEJIUYUHBI, 3aKOHBI U GOPMYJIbI,
HE0OXO0IUMBIE Ul €€ PELIEeHUs, IPOBOUTH PACUEThl U OI[EHUBATh PEANbHOCTD MOJYY€HHOTO 3HAYCHUS
(hbMBUYECKOM BEITUYHHBI.

Tennogvie agnenusn

pacro3HaBaTh TEIUIOBBIE SIBICHHS U OOBACHATH Ha 0a3€ UMEIOLIMXCS 3HAHUH OCHOBHBIE CBOWCTBA UIIH
YCIIOBHSI TPOTEKAHMS 3THX SIBJIEHUI: 1uddy3us, n3MEHeHne oObeMa TeJl IIPU HarpeBaHuu
(oxnaXkIeHUH), OOJIbILAsk CKUMAEMOCTh I'a30B, Majlasi CAMMAEMOCTb )KUJKOCTEH U TBEPBIX TEI;
TEIIOBOE PaBHOBECUE, NCIIAPEHUE, KOHIEHC ALV, IUIABJICHNE, KPUCTAJUIN3ALHs, KAIICHUE, BIIAXKHOCTh
BO3/IyXa, pa3JIMyYHble CIIOCOOBI TEMJIONEepeauH (TemIONPOBOAHOCTb, KOHBEKIINS, U3JIyUEHHE),
arperaTHble COCTOSHUSA BEUIECTBA, MOTJIOIEHUE SHEPTUH IIPU UCTIIAPEHUY JKUIKOCTH U BBIICIICHHUE €€
IIPY KOHJICHCALIMM 11apa, 3aBUCUMOCTb TEMIIEPATyphl KUIICHUS OT 1aBJICHUS;

OIMCBIBATH U3yYEHHBIE CBOMCTBA TEJ U TEIJIOBBIE SBJICHHS, UCTIONb3YS (PU3MUECKUE BETUUNHBI:
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS DHEPIHsl, TEMIIEPATYPA, yIACIIbHAs TEIUIOEMKOCTD BEIIECTBA,
yllenbHas TeIIoTa IUIABJICHUS, yIelIbHas TeMI0Ta NapooOpa3oBaHus, yelbHas TeII0Ta CrOpaHHs
TOIUINBA, KOA(P(PULUEHT M0JIE3HOr0 JeHCTBUS TEIIOBOTO JIBUTATEINs; IPU ONMCAHUU IIPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI HCHOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €AUHULBI U3MEPEHUS,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C JPYTUMH BEIMYUHAMM,
BBIUUCIIATH 3HaU€HUE (PU3NUECKON BEIINYHMHBI;

aHAJIN3UPOBATh CBOKWCTBA TEJI, TEIUIOBBIE SIBJICHUS U ITPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAaHEHUs SHEPIUH;

pas3nuyaTh OCHOBHbIE IPU3HAKY U3YYEHHBIX (U3NUECKUX MOJEICH CTPOCHUS ra30B, KHUAKOCTEN U
TBEPIBIX TEI;

MPUBOANUTH MPUMEPHI IPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUH O TEMJIOBBIX SBJICHUSAX;
pelaTh 3a/1auu, UCIOJIb3ys 3aKOH COXPaHEHHUs SHEPTUH B TEIUIOBBIX Ipolieccax u (popMyIbl,
CBsI3bIBaIOIME (PU3MUECKUE BETUUMHBI (KOJIMUECTBO TEIJIOTHI, TEMIIEPATypa, yeIbHas TeII0EMKOCTh
BEIIIECTBA, y/IeNbHas TEeIJI0Ta IIAaBJICHNUs, ye/IbHas TeII0Ta NapooOpa3oBaHus, yIesbHas TemaoTa
CTOpaHUs TOIUTUBA, KOAPPUIIUEHT MOJIE3HOTO JeHCTBUS TEIJIOBOTO IBUTATElNs): HA OCHOBE aHAIN3a
YCJIOBHS 3aJ]au¥l 3alUChIBATh KPATKOE YCIOBHE, BBIACTATH (PU3NUYECKHE BETUYMHBI, 3aKOHBI U (POPMYIIHI,
HEOO0XOAUMBIE JJIS €€ PELICHMs], IPOBOIUTH PACUETHI U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYCHHUS
(bu3n4eCKOi BETUUHHBI.

dnekmpuueckue u MazHUMHbLE A6/1€HUA

pacro3HaBaTh IEKTPOMArHUTHBIE SIBICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIM YCIIOBUS NIPOTEKAHUS ITUX SIBJICHUIL: 2JIEKTpU3aLMs TEJl, B3aUMOJICHCTBUE 3apsI/I0B,
ANIEKTPUYECKHUI TOK U €ro JeHCTBHS (TEeMI0BOE, XUMUYECKOE, MArHUTHOE), B3aUMO/IeICTBUE MAarHUTOB,
JIEKTPOMAarHUTHAs UHAYKIMS, IEHCTBUE MAarHUTHOTO 110JIs1 HA IPOBOJIHUK C TOKOM M Ha ABWKYILYIOCS



3apsOHKEHHYIO YacTUILY, IEHCTBUE DJIEKTPUUECKOTO MOJI Ha 3apsKEHHYIO YaCTHILY, JIEKTPOMArHUTHBIE
BOJIHBI, IPSIMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE U MPEJIOMIICHUE CBETA, AUCIIEPCHSI CBETA;
CO3/aBaTh CXEMbI IEKTPUUECKUX LIENEH € MOCIIE0BATEIbHBIM U MAPAIIEIbHBIM COEJUHEHUEM
AJIEMEHTOB, pa3Inyasl yCJIOBHBIE 0003HAUCHHSI IEMEHTOB JICKTPUUECKUX IeTel (HICTOYHHUK TOKa,
KJII0Y, PE3UCTOP, PEOCTAT JaMIIOUYKa, aMIIEPMETP, BOJIBTMETD);

OTIMCBHIBATH U3yYEHHBIE CBOMCTBA TEI U AJIEKTPOMArHUTHbIE SIBICHHS, UCTIONB3Ys (pU3HUecKue
BEJIMUMHBI: 3JIEKTPUUECKUN 3aps]], CUJIa TOKA, JJIEKTPUUECKOE HAIIPSDKEHUE, SIEKTPUUECKOE
COIPOTHBIICHUE, YI€TIbHOE COIPOTUBIICHUE BELIECTBA, pab0Ta AIEKTPUUYECKOTO MO, MOLTHOCTh TOKA,
(OKyCHOE PAaCCTOSIHUE W OTITUYECKAs CHJIa JIMH3BI, CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI H
94acTOTa CBETA; IPH ONMCAHUK BEPHO TPAKTOBATH (PU3MUYECKHIA CMBICI UCTIOIB3yEMBIX BEJTMUNH, UX
0003HaYCHHSI U €IMHUIIBI U3MEPEHHUST; HAXOIUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAMU;

aHAJM3UPOBATH CBOICTBA TEJl, JIEKTPOMArHUTHBIC SIBIICHUS M IIPOIIECCHI, UCTIONB3YsI (pU3HUecKue
3aKOHBI: 3aKOH COXPaHEHUs AIEKTPUUECKOT0 3apsaaa, 3akoH OMa Juid yyacTka 1enH, 3aKoH J[xoyis-
JleHua, 3aKOH MPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPETOMIICHUS
CBETa; MPU ATOM PA3INYATh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0 MAaTEMAaTUYECKOE BBIPAKEHHUE;
MPUBOJIUTH IPUMEPHI TPAKTHUECKOTO MCIOIb30BaHUSI PU3NYECKUX 3HAHUMN O AIEKTPOMarHUTHBIX
SIBJICHUSIX;

pelarth 3a/1a4u, UCHOJIb3Ys PU3NUYECKUE 3aKOHBI (3akoH OMa JiIs ydacTka Lemnu, 3akoH Jxoynsa-Jlenna,
3aKOH MPSIMOJIMHEITHOTO pacTpoCTpaHEeHUsI CBETa, 3aKOH OTPa)KEHUs CBETA, 3aKOH MPEJIOMIICHHUS CBETA)
1 (HopMyIibl, CBSI3bIBAIONIME (PU3MUECKHE BETMUMHBI (CUjIa TOKA, JIEKTPUUECKOE HAMIPSKEHHE,
ANIEKTPUYECKOE CONPOTUBIICHHE, YACIBHOE COITPOTUBIICHHE BEIIECTBA, pab0Ta 3JIEKTPUUECKOT0 TOJI,
MOIIIHOCTh TOKa, (JOKYCHOE PacCTOSIHUE U ONTUYECKAs CHJIA JINH3bI, CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH,
JUIMHA BOJIHBI M 4acTOTa CBeTa, (OpMYJIbl pacueTa 3JIEeKTPUUECKOT0 COMPOTUBIICHUS MTPU
MIOCJIEIOBATEIFHOM U NTapaJuIeIbHOM CO€IMHEHUH NMPOBOTHUKOB): HA OCHOBE aHaJIM3a YCIOBUSA 3a/1a4H
3aMMChIBAaTh KPATKOE YCIOBUE, BHLACTATH (PU3MUECKUE BEIUYUHBI, 3aKOHBI U (GOPMYJIBI HEOOXOAUMbIE
JUIS €€ PeLIeHus], IPOBOIUTH PacYeThl U OLICHUBATh PEANbHOCTh MOJIYYEHHOTO 3HaAUYEHUS (PU3MUECKOM
BEJIUYMHBI.

Keanmoeuie asnenus

pacrno3HaBaTh KBAaHTOBBIE SIBJICHUS U OOBSACHATH HA OCHOBE UMEIOIMXCS 3HAHUIM OCHOBHBIE CBOMCTBA
WM YCIIOBUS MPOTEKAHUS ATHX SIBJICHUI: €CTeCTBEHHAs! U UCKYCCTBEHHAsl paJMO0aKTUBHOCTb, 0.-, - U V-
U3ITy4yeHUs, BOSHUKHOBEHHE JTMHEIYATOr0 CIIeKTpa U3MYyYCHUS aTOMa;

OTHCHIBATh U3yYCHHbIE KBAHTOBBIC SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE BETMUHNHBI: MACCOBOE YHUCIIO,
3apsA0BOE YHCIIO, IEPUO/I IOJypacnaia, S3Heprus GOTOHOB; IPH OMMCAHUH MTPABIIIBHO TPAKTOBATh
(buznyecKuit CMBICI HCTIOIb3yEMbIX BEIHUMH, UX 0003HAYEHUS U €TUHUIIBI U3MEPEHHUSI; HAXOIUTh
(hopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BEJIMUUHY C JPYTUMU BETMYMHAMU BBIYUCIISTD
3HaueHUe (PU3NYECKON BETUUHHBI;

aHAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCTIONB3Ys (PU3NUYECKHE 3aKOHBI U MMOCTYNIATHI: 3aKOH COXPAHECHHUS
SHEPrUH, 3aKOH COXPAaHEHHS DIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHHUsI MAaCCOBOIO YHCIIA,
3aKOHOMEPHOCTH M3JIyUY€HUS U TOTJIOIIEHUS CBETa aTOMOM, [P 3TOM Pa3jNyaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €T0 MaTEMaTH4ECKOE BBIPAKECHUE;

pa3nuyaTh OCHOBHBIE ITPU3HAKHU TUIAHETAPHON MOJIENIM aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO Spa;
IIPUBOIUTH MIPUMEPHI IIPOSIBICHUSI B IPUPOJIE U TPAKTUUECKOTO UCIIOJIb30BAaHUS PaJUOAKTUBHOCTH,
SJIEPHBIX U TEPMOSJEPHBIX PEAKIUI, CIIEKTPAIILHOIO aHAJIM3A.

BblﬂyCKHI/IK OCHOBHOII IIIKO0JIbI MOJYYIMT BO3SMOKHOCTb HAYYUTBHCH:
0CO3HaBaTh HCHHOCTb HAYYHBIX HCCHeﬂOBaHHﬁ, POJIb (1)I/I3I/IKI/I B paClInpCHUU HpeI[CTaBJ'IeHI/Iﬁ 00
OKpYyKaromeM MHUPE 1 €€ BKIIAJ B YIYUIICHUC KaYCCTBA KU3HU,
HCIIOJIb30BATH ITPUCMBI IIOCTPOCHU A (I)I/IBI/I‘-ICCKI/IX MOILCJIeﬁ, NorcCKa u (I)OpMy.]'II/IpOBKI/I JA0Ka3aTcJIbCTB
BBIIBUHYTLIX T'MIIOTE3 U TCOPCTUUCCKUX BBIBOJOB Ha OCHOBC OMITUPUYCCKU YCTAHOBJICHHBIX (I)aKTOB;
CpaBHHUBATb TOYHOCTb U3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BEJIMYMH 10 BEJIUYMHE UX OTHOCUTEIBHOMN NOTpCIITHOCTU
IIpH NPOBCACHUHN MPAMBIX U3MCPCHHUU,
CaMOCTOATCIIbHO ITPOBOJAUTH KOCBCHHBIC U3MCPCHUA U UCCIICIOBAHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C
HCIIOJIb30BAHHUEM PA3JIMIHBIX CII0CO00B N3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIMYMH, BBI6I/IpaTB cpeacTBa



M3MEPEHHUs C YYETOM HEeoOXO0IMMON TOYHOCTH U3MEpEHHii, 000CHOBBIBAThH BEIOOD crioco0a U3MepeHuHs,
aJIeKBaTHOTO MOCTABJICHHOW 3aj1aue, MPOBOIUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB;
BOCIPUHUMAThH HH(OPMAIHIO (PU3UYECKOTO COACPIKaHUsS B HAYYHOTIOMYJISIPHOM JTUTEpaType U
CpeAcTBax MaccoBO# MH(popMaIHK, KPUTUIECKH OLIEHUBATH MOJYYCHHYIO HH()OPMAIUIO, aHATU3UPYS
ee co/iep)KaHue U JaHHbIE 00 UCTOYHHKE WH(OPMAIINH;

c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLICHHS O (PU3NYECKUX SIBJICHHUIX Ha OCHOBE
HECKOJIBKUX UCTOYHUKOB MH(OPMALIUH, COTPOBOXKIATh BBICTYIIJICHUE TIPE3CHTAIlNEH, YUUTHIBas
0COOEHHOCTH ayTUTOPHH CBEPCTHUKOB.

Mexanuueckue anenus

WCTIOJIb30BATh 3HAHHS O MEXaHMYECKHX SIBJICHUSAX B TIOBCEAHEBHOM KHU3HH JJIS1 00ECIICUeHUS
0€301MacHOCTH ITpH 00paIIeHNH C TPHOOpPaAMH U TEXHUYECKHUMHU YCTPOHCTBAMH, JJISI COXPaHEHUS
3JI0OPOBBSI U COOJIFOJICHHS HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIICH Cpe/ie; MPHUBOUTD
MPUMEPHI MPAKTHYECKOTO UCTIONB30BaHUS (PU3MUECKIX 3HAHUN O MEXaHHUYECKUX SIBJICHUAX U
(bU3NIECKNX 3aKOHAX; TPUMEPHI HCIIOJIE30BaHMSI BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH;
HKOJIOTUIECKUX MOCIIEACTBUI UCCIIEOBAHNS KOCMUYECKOTO TPOCTPAHCTB;

pa3nuyaTh rpaHUIBl MPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep
(byHIaMEHTAIEHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHMUECKOH SHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCa,
3aKOH BCEMHPHOTO TATOTEHHSI) ¥ OTPAaHMYSHHOCTH UCTIOIb30BaHMUs YAaCTHBIX 3aKOHOB (3aKoH ['yKa,
Apxumena u ap.);

HAXOJIUTh aJIEKBATHYIO TPEIIOKEHHOH 3a/1a4e (PU3NIECKYI0 MOJIENb, pa3pemaTh mpooieMy Kak Ha
OCHOBE MUMEIOIINXCS 3HAHUH 10 MEXaHHUKE C MCIIOJIb30BaHUEM MaTEeMaTHIECKOTO armapara, Tak | pu
MTOMOTIIA METO/IOB OIEHKH.

Tennosvie ngrenusn

WCTIOJIh30BaTh 3HAHUS O TETIJIOBHIX SBJICHUSAX B TIOBCETHEBHOM KHU3HH ISl 0OecieueHus: 0€30TIacCHOCTH
npu oOpanieHny ¢ MPUOOpaMH U TEXHHYECKHUMH YCTPOUCTBAMH, ISl COXPaHEHHUS 3I0POBBS U
COOJIIOJICHHS] HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOLIEH cpe/ie; IPUBOIUTH TPUMEPHI
9KOJIOTUYECKUX MOCIIEACTBUI pabOThI IBUTaTENIel BHYTPEHHETO CTOPAHNUs, TEIUIOBBIX U
TUIPOIIICKTPOCTAHIIHIM;

pasnuyaTh rpaHULbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOIIMI XapakTep
dbyHIaMEHTANBHBIX (U3UYECKUX 3aKOHOB (3aKOH COXpaHEHHUS SHEPTHUH B TEIJIOBBIX MPOIIECCax) U
OTPaHUYEHHOCTh MCIIOJIb30BAaHMsl YACTHBIX 3aKOHOB;

HaXOJUTh aJICKBaTHYIO IPEAJIOKEHHOH 3a/1aue (PU3NYECKYIO MOJIelIb, pa3pelaTh NpodiieMy Kak Ha
OCHOBE MMEIOIIMXCS 3HAaHUH O TEIUIOBBIX SIBJICHUSX C HCIOJIb30BAaHUEM MAaTeMaTUYEeCKOIo anmnapara,
TaK U MpH MOMOIIN METOJ0B OLIEHKH.

Inekmpuueckue u MacHumMHble A6/1EHUA

UCIOJIb30BATh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBJICHUSAX B IOBCEAHEBHOM XKU3HU JUI 00ecreyeHus
0€30I1aCHOCTH IIPU OOpALEHNH C TPUOOpaMH U TEXHUYECKUMHU YCTPOHCTBAMM, AJISI COXPAHEHUS
3JI0pOBbSI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO ITOBEAECHUS B OKPY)KaIOLIeH cpe/ie; IPUBOJUTh
IIPUMEPHI BIUSHUS JIEKTPOMArHUTHBIX U3JTy4YeHUH Ha )KUBbIE OPTaHU3MBbI;

pas3nuyarh rpaHULbl IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep
(GyHJaMEHTaJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3aps/ia) U OrpaHUYCHHOCTb
HCIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3aKkoH OMa 11 ydacTka 1enu, 3akoH [pxoyns-Jlenua u ap.);
UCIOJIb30BATh MPUEMBI IOCTPOEHUS (PU3HUECKUX MOJeNeH, Tonucka 1 (GOpMYITUPOBKH JI0KAa3aTeIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJIEHHBIX (PAKTOB;
HaXOJIUTh aJIEKBaTHYIO MPEATI0OKEHHOH 3a/1aue (PU3NYEeCKyI0 MOJIelb, pa3penaTh MpodaemMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUH 00 JIEKTPOMArHUTHBIX SIBJICHUAX C HCIIOJIb30BAaHHEM MaTeMaTHUECKOTO
anmapara, Tak ¥ Ipyd HOMOIIY METOJIOB OIICHKH.

Keanmoeguvie aenenusn

UCIOJIb30BATh MOTy4YEHHbIE 3HAHHS B IOBCEAHEBHOM XKU3HU ITpH 00pallieHnu ¢ npudopamu u
TEXHUYECKUMH YCTPOMCTBaMH (CUETUNK HOHU3UPYIOIIUX YaCTHUL], TO3UMETD), U1l COXPaHEHUS
3JI0POBbSI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH Cperie;

COOTHOCHTB SHEPTHUIO CBSI3U aTOMHBIX SAEp C Ae(PEeKTOM MacChl;

MPUBOANUTH MPUMEPHI BIUSHUS PAJANOAKTUBHBIX U3TYUYECHUH Ha )KUBbIE OPraHU3Mbl; TOHUMATh IPUHIIUIT
JeUCTBUS JO3UMETPA U PA3INYaTh YCIOBUS €0 UCTIOJIb30BAHUS;

MOHUMATh SKOJIOTHYECKHE TMPOOIeMbl, BO3HUKAIOIIUE PH UCIIOIB30BAHUN aTOMHBIX AJIEKTPOCTAHLUH, U
MIyTH pEeIIEHUs 3TUX MPOOIeM, IEPCIIEKTUBbI UCIOIB30BAHUS YIIPABIISIEMOTI0 TEPMOSIEPHOTO CHHTE3A.



Conepxxanue y4eOHOro npeamera
7 KkJaace
(68 uacoB B rox)
Du3uKa ¥ PU3HYeCKHe MeTOAbl H3y4eHHUs NpUpoabI(S 4)

®duszuka — Hayka o npupoje. Puznueckue Tena u sBieHus. HabmoaeHne u onucanue Gu3nIecKux
apieHnid. dusnueckuii sxcriepuMenT. MoienupoBaHue IBJIEHUN U 00bEKTOB ITPUPOJIBI.
@ur3nYeCKUEe BEIMUMHBI U UX U3MEpeHHE. TOYHOCTh M MOTPENIHOCTh U3MEPEHH. MexXayHapoaHas
cucrema equHull. dusznyeckue 3aK0OHbI U 3aKOHOMEpHOCTH. Du3nKa u TexHuka. HaydHslii MeTo 1 MO3HaHUS.
Ponp pusuku B GopMUpOBaHUH €CTECTBEHHOHAYIHOW IPaMOTHOCTH. VIMEHA BBIIAIOIIMXCS POCCUUCKUX
Y4E€HBIX, HHKEHEPOB, CBsI3aHHBIX ¢ Kamyxkckum Kpaem.
JlabopaTopHble padoThI:
1.Omnpenenenue eHbI JSICHUS] U3MEPUTEIHHOTO HUIUHPA.

IMepBoHauabLHBIE CBeIEHUST 0 CTPoeHuH BemecTBa (6 1)
CrpoeHue BemiecTBa. ATOMBI M MOJIEKYJIbl. TerioBoe IBWXKEHUE aTOMOB U Mojekyid. Juddysus B razax,
KHUJKOCTSAX M TBEPHABIX TeNaxX. bpoyHosckoe dsudicenue. BzaumosencTeue (MpUTSHKEHUE U OTTATKUBAHUE)
MOJIEKYJ. ATperaTHble COCTOSIHUS BellecTBa. Pa3innure B CTPOCHUU TBEPBIX T, JKUIKOCTEH U Ta30B.
JlabopaTopHble padoThI:
2.0npenenenue pa3MepoB MaJIbIX TEIl.
B3aumoneiictBue Teu (21 4)

Mexannueckoe aBmxkeHue. CKOPOCTh MEXaHWYECKOTO JBkeHusa. NHepuus. Bzaumonelctue
Tenn. Macca tena. IImoTtHocTh BemectBa. Cuita. EnquHune!l cuibl. SBineHue tarorteHus. Cuiia TATOTEHHS.
Cuna ynpyrocrtu. 3akoH ['yka. Jluramometp. Bec Tena. PaBHoaeiictByromas cuna. Cuna tperus. TpeHue
ckoapxkeHus. Tpenue nokos. TpeHue B IpUPOIE U TEXHHUKE.
JlaGopaTtopHbie padoThI:
3.M3MepeHne Macchl Tella Ha PbIYaXKHbIX BECAX.
4.3mepenue oobema Tena.
5.0npenenenune mI0OTHOCTH TBEPJIOTO Teda.
6.13mepeHre CHITbI C TOMOIIBIO TMHAMOMETpA.

JlaBJjieHHe TBEPABIX TeJl, JKUAKocTei u razos (19 u)
JlaBnenue TBepabiX Ted. Emnunauinpl u3amepeHus naiaeHus. CrocoObl M3MeHEHWs aaBiieHus. JlaBrieHue
xuakocted u razoB 3akoH Ilackans. JlaBineHue >KUIKOCTH Ha JHO M CTeHKH cocyaa. Coolaronuecs
cocyabl. Bec Bo3myxa. AtmocdepHoe pnaBieHue. W3mepenue armocdepHoro mgapieHus.  OnbiT
Toppuuennu. bapomerp-anepoun. ArmochepHoe HaBleHHE Ha Pa3IMUHBIX BbicOTax. [‘mapaBinueckue
MeXaHU3MBI (1pecc, Hacoc). JlaBeHue ®KUAKOCTH U raza Ha MOrPYKEHHOE B HUX TelN0. ApXUMeEZ0Ba CHIIA.
[InaBanue ten u cynosB Bo3nyxomnaBanue.
JlaGopaTtopHbie padoThbI:
7.13MepeHre BhITATKUBAOIIEH (apXUMEI0BO) CHIIBI.
8.BrIsicHeHHE yCI0BUM IIJIaBaHUS TEN B )KUJIKOCTH.
PaGora u MmomHocTh. JHeprus (15 41)

Mexannyeckass pabora. MomnocTth. IIpocTeie MexaHHW3MBL YCIOBUSL paBHOBECHS TBEpPAOro Tena,
HMMEIOIIET0 3aKPEIUVIEHHYI0 OCh ABUKEHUsS. MoOMeHT cunbl. [Jenmp msasxcecmu mena. Peiuar. PaBHOBecue
clI Ha peluare. Peluaru B TexHuke, ObITy U mpupoje. [lonBukHbie 1 HenmoABWKHBIE OI0KU. PaBeHCTBO
paboT MpHU HCIOJIB30BAHUU TIPOCTHIX MeXaHU3MOB («3070Toe MpaBWiIo MexaHuku»). Kosddunuent
MOJIE3HOTO AeiicTBUA MexaHu3Ma. [loTeHnnanbHas U KuHeTu4eckas sHeprus. [IpeBpamienue ogHOTO BHIa
MEXaHUYECKON DHEPTUHU B IPYTOM.
JlabopaTopHbie padoThbI:
9.BrIsicHEHUE yCTIOBUS pABHOBECHS pblyara.
10.0Onpenenennie KI1/] HakIOHHOM MIIOCKOCTH.
IHoBTOpenue — (14.)
Pe3zepB — (1u.)

8 kiacc
(68 uacoB B ron)
TenuioBble siBIeHUs (264.)
TennoBoe ABMIKEHHE aTOMOB U MOJICKYJ1. bpoyHnosckoe dsudcenue. TemnoBoe paBHoBecue. Temmeparypa.
CBsI3b TEMIIEPATYPhl CO CKOPOCTBIO XaOTHUECKOTO IBW)KCHHUS 4acTHIl. BHyTpeHHss sHeprus. Pabora u



TEeIIonepeaya Kak crnocoObl M3MEHEHUs BHYTPEHHEH sHepruu Teia. TertonpoBoaHOCTh. KoHBekius.
N3znyuenne. Ilpumepbl Temiionepenayd B NOPUPOAEC U TeXHUKE. Koam4yecTBO TEIUIOTHI. Y AelbHas
TEIUIOEMKOCTb. YIeJbHasl TEIIOTa CrOpaHUsl TOIUIMBA. 3aKOH COXPAHEHMs M IPEBPALICHUS] SHEPIUU B
MEXaHMYECKMX U TEIUIOBBIX IHpoueccax. [lmaBneHWe W OTBEpAEBaHUWE KPUCTAUIMYECKUX TeIl.
Hcnonp30BaHre MPOIECCOB IUIABJICHUS U KPUCTALIM3AMK B Tpon3BoacTBe (Ha npumepe 3A0 «KpouTtud-
Lentp»). YaenpHas Ttemiora miuaBineHus. Mcnapenue u konzaeHcauus. llornomenue sHepruum Ipu
UCIApPEHUU XUAKOCTU U BBIIEIECHHME €€ IpU KoHAeHcauuu napa. Kumenue. 3aBUCHUMOCTbH TeMIepaTypbl
KUIIEHHUS OT JaBJeHUs. YJenbHas TeIloTa MapooOpa3oBaHMs M KOHAEHcaluuu. BnaxHocTh BO3ayXa.
Pabora rasza mpum pacmmpenun. IIpeoOpa3zoBaHus PHEPrHM B TEIUIOBBIX MAalIMHAX (mapoBas TypOWHa,
JIBUTaTeb BHYTPEHHETO CropaHusi, peakTuBHbIM nBuratens). KII/| TeruoBoil mammHbl. Jkonocuueckue
npoobreMbl UCNONLI0BAHUS MENI0BbIX MAUUUH.
JlabopaTopHble padoThI:
1. CpaBHeHHE KOJIMYECTB TEIJIOTHI IPU CMEUIMBAHUH BOJIbl Pa3HOW TEMIEPATYpHI.
2.0npezneneHue yAenbHON TEIJIOEMKOCTH TBEPJIOTO Tea.
3.HabGmoienune 3a oXiakJJeHHEeM BOJIbl IIPU €€ UCTIApEHHUH U OTIpeIeTICHUE BIAXKHOCTH BO3/1yXa.
DaekTpuyecKkue siBjaeHus (254.)
OnexTpusanus pusnueckux Ten. BzauMmonelicTBre 3apsyKeHHBIX Tell. [[Ba pona 31eKTpUYECKUX 3apsiioB.
JlenuMOCTh  AJIEKTPUYECKOrO  3apsiia. OJIEMEHTAPHBIM 3JIEKTpUYECKU 3apsiil. 3aKkoH COXpaHEHUS
aneKTpudeckoro 3apsiaa. [IpoBOAHMKHM, MOIYIPOBOJHUKUA M H30JIATOPHI AJIEKTPUYECTBA. DJIEKTPOCKOIL.
DNeKTpUYecKoe Mojie Kak OocoObIi BUI Matepuu. HanpsoicenHocmuv snexmpuueckoco nois. JlenictBue
AIIEKTPUYECKOTO TI0JII Ha JJeKTpudeckue 3apsanbl. Koumdencamop. Ouepeus snekmpuyecko2o noius
KOHOeHcamopa.
DJIEKTPUYECKUI TOK. VICTOUHMKHM 3IEKTPUYECKOTO TOKA. DJIEKTPUYECKAs IIENb M €€ COCTaBHbIE YacCTH.
Hamnpasnenue u neiictBus anekrpuyeckoro toka. Hocurenu snextpuueckux 3apaaoB B Meramiax. Cumia
TOKa. OJEKTpUYECKOe HamnpsbKeHUe. IJIEKTPUYECKOe COMPOTUBJICHHE MPOBOAHMKOB. EaMHMIIBI
COTIPOTHUBIICHUSI.
3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHusa. 3akoH Oma Ui ydacTka Lenu. YIeJbHOE CONMPOTUBIICHHE.
Peocrartel. [locnenoBaTenbHOE coeIMHEHUE POBOIHUKOB. [lapannenbHoe coequHEHNE TPOBOJHUKOB.
PaGorta snexTpuyeckoro moJisg Mo MEpeMEeUICHUIO 3JIEKTPUUYECKUX 3apsSA0B. MOIIHOCTh AJIEKTPUYECKOTO
Toka. HarpeBaHune NPOBOJHUKOB HJIEKTPUUECKMM TOKOM. 3akoH JDkoyns - JleHma. DnexkTpuyeckue
HarpeBaresbHbIe U OCBETUTENbHBIE MPUOOpHl. KopoTkoe 3aMblkaHue.
JlaGopaTopHblie padoThI
4.COopKa >IEeKTPUUECKOH 1IN U U3MEPEHHE CUIIbI TOKA Ha Pa3IMYHbIX ydacTKax.
5.M3MepeHue HanpspKeHMs Ha Pa3IMYHbIX y4acTKax LEemu.
6. PerynupoBanue CHIIbl TOKa pEOCTATOM U U3MEPEHUE COIIPOTUBIICHHUS ITPOBOIHUKA C [IOMOIIBIO
amIiepMeTpa 1 BOJIbTMETpA.
7.0mnpenenenue paboThl U MOLUTHOCTHU AJIEKTPUUECKOTO TOKA.
DJIEKTPOMATrHUTHbBIE siBJIeHHs (64.)
MarnutHoe mnoisie Toka. OnbIT ODpcrena. MarHutHoe MoJsie MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IMoJje
3emuid. DJNEKTPOMAarHuT. MarautHoe mnosie KaTylmku ¢ TOkoM. [Ipumenenue snekrpomarHuroB. [lelicTBue
MAarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM U JIBWXKYILYIOCS 3apsbKeHHYIO dactuny. Cuna Amnepa u cuna
Jlopenya. InexTpoIBUraTEb.
JlaGopaTopHblie padoThl
8.COopKa 3J1eKTpOMarHiTa 1 UCIbITAaHUE €ro AeHCTBUS.
9. M3y4eHune 3IeKTpUYECKOro JBUTraTeNsl IIOCTOSIHHOTO TOKa.
CsetoBble siBjeHus (84.)
Hcrounnku cBeTta. 3aKOH NMPSMOJIMHEHHOTO PACIPOCTPaHEHHME CBETA. 3aKOH OTpakeHus ceera. [Inockoe
3epKajo. 3akoH IpeloMileHUs cBeTa. JIuH3pl. POKYCHOE pacCTOsSHME W ONTUYECKas CHja JIMH3BL.
N300paxkenue mpenmera B 3epkaie U JuH3e. Onmuueckue npubopwi. a3 kKak onThyeckas cUCTEMA.
Hucniepcus cBeta. Unmepghepenyus u ougppaxyus ceema.
JlabopaTopHbie padoThbI:
10.ITomyueHne n3006paskeHu ¢ MOMOIIBIO COOMPAIOLIEH JTHH3BI.
IMoBTOpenue — (14.)
Pe3zepB — (1u.)



9 kJaace
(102 yaca B rox) Mexanuveckue sisjieHusi - 34 (4.)
Mexannueckoe ABrkeHue. MarepuaiabHas TOUKa Kak MOJeNb Gpu3ndeckoro tesna. OTHOCUTENBHOCTh
MEXaHUYECKOTO ABMKeHUA. Cuctema orcuera. Puznueckue BeIUMUMHBL, HEOOXO0AUMBIE ISl ONUCAHUS
JBUKEHMS U B3aUMOCBS3b MEXTy HUMU (IIyTh, IEPEMELIEHHUE, CKOPOCTh, YCKOPEHUE, BPEMS IBUKECHMUS).
PaBHOMEpHOE U paBHOYCKOPEHHOE NIPSIMOJIMHENHOE IBUKeHUE. PaBHOMEpHOE ABM)KEHUE TI0 OKPYKHOCTH.
Ilepsrlii 3akoH HetoToHa u nnepuus.Macca tena. [lnotHocts BemectBa. Cuna. Eqununibl cuisl. Bropoit
3akoH Herotona. Tpetuii 3axon Hptorona. CBo6oaHOE nasenue ten. Cuna TskecTH. 3aKOH BCEMUPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTb. CBsI3b MEXly CUION TAKECTU U
Maccou Tena.
Nmnynsc. 3akoH coxpaHeHus: uMmiyiabca. PeaktuBHoe asuxenne. K.O. [{noakoBckuii - 0CHOBONIOJIOKHUK
KOCMOHaBTHKHU. Mexannueckas padota. MomHocts. OHeprus. [loTeHumanbHas 1 KUHETUYECKasi SHEPTUsl.
[IpeBpaiieHne 0JHOro BUa MEXaHUYECKOM dHEPruu B Ipyroil. 3aKOH COXpaHEHUs OJHOU MEeXaHUYEeCKOU
sHepruu. MiMeHa BbIIaoINXCs POCCUMCKUX YUEHBIX, MHKEHEPOB, CBA3aHHBIX ¢ KamyxkckuM kpaem u
BHECHINX BECOMBIN BKJIAJ B ACTPOHOMUIO U pa3BuTre kocMoHaBTUKH (K.O. [{nonkoBckuii, A.JI.
Uwmxesckuii, H.B. Tumodees-Peccorckuii, JI A. Kynuk, K./[. Bymryes, A.I1. CokomnoB. A.C. Enucees)
JlabopaTopHble padoThI:
1.MccnenoBanre paBHOYCKOPEHHOTO JBUXKEHHS 0€3 HayaJIbHON CKOPOCTH.
2.13mepeHne yCKOpEeHHs: CBOOOTHOTO TaJCHHUS.
Mexannyeckue Kojiedanusi 1 BOJHbI. 3BYK. (16 1.)
Mexanudeckue konebanus. [lepuos, gactora, aMmnTyaa kojaedanuii. Pesonanc. Mexannueckue BOJTHBI B
OJIHOPOJAHBIX cpenax. JlyinHa BoJIHbL. 3BYK KaKk MeXaHW4ecKasl BOJIHA. ' pOMKOCTh U BBICOTA TOHA 3BYKa.
JlaGopaTtopHbie padoThI:
3. UccrienoBanue 3aBUCMMOCTH TIEPHOJIa M YACTOTHI CBOOOTHBIX KOJICOAHUI MasiTHUKA OT €T0 JITHHEIL.
DJIeKTPOMArHUTHbBIE siBJieHusi (254.)
MaruauTHOe nosne. MHaykiust MarHuTHOTO noJisi. MaruutHoe noJie Toka. OneIT Opcrena. MaraHuTHoe mose
MTOCTOSTHHBIX MAarHUTOB. MarHutHoe noje 3eMiad. DIeKTpOMarHuT. MaraurHoe mojie KaTymIKh C TOKOM.
[IpuMeHeHne 31eKTpOMarHuToB. JI€CTBHE MAarHWTHOIO MOJIS Ha MPOBOJHUK C TOKOM M JBHKYILYIOCS
3apspkeHHyr0 yactuny. Cuna Amnepa u cuna Jlopenya. IneKTpoaBUraTelib. SIBICHUE 3JIEKTPOMArHUTHOMN
uHayknus. OneiTel apajes.
DneKkTpoMarHuTHeIe KoseOanus. Konebamenvuwiii konmyp. Inexmpocenepamop. Illepemennwviti mox.
Tpancgpopmamop. Tlepenada >7IEKTPUIECKON DHEPTUU HA PACCTOSHUE. DJIEKTPOMArHUTHBIC BOJHBI U MX
cBOMCTBa. [Ipunyunvl paouocessu u menesuoerus. Bausnue 31eKmpoMacHUMHBIX U3LYYEHUL HA JiCUBbIe
opeanusmwl. CBET — 31E€KTpOMAarHuTHas BojHa. CKOpOCTh CBETa.
JlaGopaTtopHbie padoThI:
4.VI3yueHue SBJICHUS JIEKTPOMArHUTHONU UHAYKIUH.
5. HaGnronenue CruioniHoro u JIMHEeHYaThIX CIIEKTPOB UCITyCKAHMUS.
KBanroBbie siBjienusi (194.)

Crpoenue atomoB. [1nanerapnast moaenb aroma. KBaHTOBBIN XapakTep MOTJIOLIEHUS U UCITyCKaHUsl CBETa
aroMaMmu. JInHenyaThbie CIIEKTPBI.
OmnsiTe! Pesepdopaa.
CocraB aToMHOTO siipa. [IpoTOH, HEUTPOH U IEKTPOH. 3aKOH DUHILITEHHA O TPONOPIIUOHATILHOCTH MACChI
u sHepruu. egpexm macc u suepeus ceazu amommuwix sioep. PagmoaktuBHOCcTh. Ilepuon momypacmana.
Anbda-uznyuenue. bema-uznyuenue. 'amma-nznyuenue. Snepusie peakuuu. Mcrounuku suepruu ComHia
U 3Be3l. SlaepHas »dHepreTHka. OJKonozuueckue npobiemvl padbomvl AMOMHBIX INeKMPOCMAHYUIL.
JlosumeTtpusi. BausHue paouoakmusHuIX U3iyueHuli Ha JHeugvle OpeaHu3mbl.
JlaGopaTopHsblie padoThi:6./3MepeHne eCTeCTBEHHOTO paIuallMOHHOTO (JOHA T03UMETPOM.
7.M3yuenue neneHus sjipa aToMa ypasa 1o ¢pororpaduu TpEeKoB.
8.01eHKa nepuo/ia Moxypacnajia HaxoASIKUXCsl B BO3AyXe MPOJYKTOB pacnaja rasa pajgoHa.
9.M3ydenne TpeKoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (poTorpadusim.

Ctpoenue u 3Bowonus Beesennoii (5 4.)
I'eonieHTpHUUeCKas U reJIMOLIEHTpUYECKass cucTeMbl Mupa. Pusndeckas npupoaa HedecHbIX Tea ColHeuHOM
cucremsl. [Ipoucxoxaenne ConHeuHoil cucreMmsl. dusmnueckas npupoga ConHua u 3Be3n. CtpoeHue
Bcenennoii. Oomonus Beenennoii. ['unoresa bonpmoro B3pbisa.
IMoBTOpenue — (14.)
Pe3zepB — (1u.)



TemaTHuyeckoe IVIAHMPOBAHME € YKAa3aHHEM YaCOB 110 KAXKA0# Teme

7 kjaacce

Ne Pa3gennbl 1 TeMBI KoanuyecTBo 4acoB

1 ®usnka 1 GU3NIECKUE METO bl U3YUCHHUS TIPUPOIBI 3)

2 [TepBoHauaNbHBIE CBEICHUS O CTPOSCHUH BEIIECTBA 6

3 B3aumoerictBre eI 21

4 JlaBiieHME TBEPBIX TEII, )KUJIKOCTEN U Ta30B 19

5 PaboTa, MOIITHOCTB, SHEPTHS 15

6 HToroBoe nmoBTopeHue 2
Pe3zepn 1
HUTOIO 68

8 kiace
Ne Pa3znennl u TeMbI KoauuecTBo
4acoB

1 TemnoBkle ABICHUS 26

2 DneKTpUYecKue IBJICHUS 25

3 DNeKTPOMarHUTHBIC SIBIICHHS 6

4 CBETOBEBIC SIBIICHUS 8

5 Hrtorosoe noBTopeHue 2
Pesepr 1
HUTOI'O 68

9 kiacc
Ne Pa3gennl 1 TeMBI KoanuectBO
JacoB

1 MexaHU4ecKHe SBICHHS 34

2 Mexanuveckue KojaeOaHus 1 BOJHBI. 3BYK 16

3 DNEeKTPOMAarHUTHBIC SIBJICHHS 25

4 KBaHTOBBIC SIBIICHUS 19

5 Crpoenue u 3Bosronus BeeneHnHoi 5

6 Hrorosoe moBTOpEeHME 2
Pesepr 1
HUTOI'o 102
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