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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUWA M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
yriayOia€HHOM YPOBHE OCHOBHOM 00pa30oBaTeIbHOM MpPOrpaMMbl, MpPeACTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yuétom ¢enepaibHol paboyeil mporpaMMbl BOCIIUTAHUSA
u KoHuenmuu npenogaBanus yueOHOTo npeaMera « Ousukay.

CopnepxaHue mnporpaMMbl IO (HU3UMKE HANPABICHO Ha YAOBIETBOPEHHE
NOBBILIEHHBIX 3aIPOCOB O0yYarolIuXcs, CTpeMsIluxcs K Oonee riayOoKomMy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMoTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuit ®I'OC OO0 «
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEeJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKkXKe
MEXIIPEMETHBIE CBS3W E€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0yuyeHus (1o Kjiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEHUs TEeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXC .

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

®usrka SABISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIBbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acCTPOHOMHEH U (PU3HUIECKOMN
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHs TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUEeCKOro oOpa3oBaHHS B CTPYKTYpe OOIIETO
o0pa3oBaHUsS COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U
MHTEpECa K HayKe y 00y4arouuxcsl.

N3yuenune Qusukn Ha yrioyOJnEHHOM YypOBHE TPE/IONIaraeT YBEPEHHOE
BJIAJICHUE CIEeAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHATH SIBJICHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIE0BaAHUS;

UHTEPIPETUPOBATh JIaHHBIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeaMera «Dusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).

Lenu u3zydyeHust pU3MKM Ha YIIIyOJIEHHOM YpOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydYaloluXcs K HAyYHOMY H3yYEHHUIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYaTbHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUI O HAYYHOM METOJE TMO3HAaHHA M (HOPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIINM SBICHUSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
J0Ka3aTeNbCTBA Il O0OBSICHEHUS OKPYKAIOIIUX SBICHUH;

dopMupoBaHue TpEACTaBICHUN O ponu (U3UKK OIS PasBUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHATBHON  JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0yYEHUIO B 3TOM HarpaBJICHUH,

GopMuUpOBaHHE TOTOBHOCTH K JalbHEHIIEMYy W3y4eHHIO (QU3UKA Ha
yrIIyOJIEHHOM YypOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHMsL.

JlocTH)KeHHEe 3TUX Liefiell mporpaMMbl MO (U3UMKE HAa YPOBHE OCHOBHOT'O
o0miero o6pa3oBaHusl 00€CIEUNBAETCS PEILICHUEM CIIEIYIOIUX 3a4au:

nproOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIomux
CO3/1aHHS U HCIOJB30BaHUS (U3MUECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
HNPaKTUKO-OPUEHTUPOBAHHBIE 33]1aUH;

pa3BUTUE MCCIEAOBATENbCKUX YMEHUN: HAOMIOJATh SBICHUS U U3MEPATH
(¢u3nyeckue BETWUYMHBI, BBIIBUTATh TMIIOTE3bI U MpeAaraTh 3KCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH OMBITHI, IKCIEPUMEHTAIbHbIE
MCCIIEJIOBAHUS, aHAIU3UPOBATH MOYYCHHbIE JAHHbIE U JIENIaTh BBIBOJIBL;

OCBOCHHE TPUEMOB paboThl ¢ WHMOpMaIHeil (U3NIECKOro COMep KaHMs,
BKJIFOYasi HH(HOPMALIUIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3UKH, HHTEPIPETALUs U
KPUTUUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBEHOM EATEIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHXCHHSIX
bu3UYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHBIA YpPOBEHb) HAa YPOBHE OCHOBHOTO
obmrero o6pazoBanusi otBoautcs 340 udaco: B 7 kinacce — 102 yaca (3 uvaca B
Henemo), B 8 kimacce — 102 gaca (3 yaca B Heaenro), B 9 kmacce — 136 ygacos (4
yaca B HEJICIIIO0).



COAEPXAHUE OBYUYEHUA
8 KIIACC

Paspnen 6. TemuioBbie siBJICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUHM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUIKOTO U Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdueie Tena. I'padeH — HOBBIA Marepuan Jisi HOBBIX
TEXHOJIOTUH. TEeXHOJIOTUU TIOJYyYeHUs] HCKYCCTBEHHBIX ayiiMa3oB. OObsCHEHUE
CBOWCTB ra3oB, XKUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. [IOBEpXHOCTHOE HATSIKEHUE, CMAYMBAHUE, KAIIWIISAPHbIC
sSBJI€HUs. TEIIOBOE pacUIMpEeHHEe U CKaThe. 3aBUCMMOCTh JABJICHUS ra3a oOT
00BEMa, TeMInepaTypsbl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpPEIHEN KHWHETHYECKON HHEepruei
TEIUIOBOTO JBMXKEHHUA YacTUll. TemMnepaTypHbIe IKaIbI.

Buaytpennsii  sHeprusi. CnocoObl W3MEHEHHS BHYTPEHHEW DHEPruu:
TEeIJIonepeaayda " COBEpILIEHUE paboTHI. Bunbt TEIIONEpEAauH:
TEIJIONPOBOIHOCTh, KOHBEKLIMS, U3TydyeHHE. Buapl Teronepeaayu B MPUPOJE U
TexHuke. HeoOpaTuMOCTh TETIOBBIX MPOIIECCOB.

KonuuectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BEIIeCTBa. TeruiooOMeH U
TEIUIOBOE paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TersioBoro OanaHca.

[InaBneHne u OTBEp/IEBAaHUE KPUCTALNIMUYECKUX BEUIECTB. Y I€JIbHAs TEIUIOTA
miaBieHus. [lapooOpazoBanue u kouaeHcanus. Vcmapenne. Kunenue. Y nenbHast
TEIUIOTa  MapooOpa3oBaHUs.  3aBUCUMOCTh  TEMIIEpATypbl  KUINEHUS  OT
atMocepHoro naBiieHus. HachllieHHBIH W HEHACHIEHHBIM map. BraxHOCTH
BO3/lyXa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Tpuauner paboTel TerioBbix aBurateneir. KIIJ[ TemmoBoro asuratens.
TeroBble JOBUTaTeNM W 3allUuTa OKPYXKAOWIEW cpenbl. TerioBble IMOTEPU B
TEIUIOCETSIX.

3aKOH COXpaHEHHUsI U MPEBPAILICHUS HEPrUM B MEXAHUYECKUX U TEIUIOBBIX
nporeccax.

Jemoncmpauuu.

Hab6mronenre OpoyHOBCKOTO JIBHIKCHHUS.

Ha6monenne nuddysun.

HaGmronenne sBICHWI TIOBEPXHOCTHOTO HATSIKCHHS, CMAuYWBaHHUS W
KaWUISPHBIX SIBICHUM.

HabGntonenue TenioBoro paciunpeHust Tel.



N3meneHune namieHusi raza Npu U3MEHEHUUM O0BbEMA UM HArpeBaHUM WM
OXJIAXKJICHUHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunel reronepenaymn.

OxnaxxaeHne npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn pabOThl BHEITHUMH CUJIaAMHU.

CpaBHeHME TEIUIOEMKOCTEMN Pa3IMYHBIX BEILIECTB.

HaGmonenue kumneHus.

HaGmroieHre mocTosHCTBA TEMITEPATyPhl MPU TUIABJICHHH.

Mojenu TemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

N3mepenune TteMnepaTypbl MpU MOMOIIM JKUAKOCTHOIO TEpPMOMETpa U
JaTyrKa TEMIEPATYPhI.

UccnenoBanue sBJICHUS TEIIOOOMEHAa TPU CMEIIMBAHUU XOJIOJHOW M
ropsiueu BOJIBI.

OrnpeniesieHue KOJIUYeCTBa TEIUIOTHI, MTOJTYUYEHHOTO BOJOU MPU TETUIOOOMEHE
C HarpeThIM METAJUTMYECKUM LIMJIMHIPOM.

Onpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 7. DinekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onektpuzauust Ten. [[Ba ponxa snekTpuyeckux 3apsanoB. BzammopelictBue
3apsHKeHHBIX Tedl. 3akoH Kynona.

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3neKkTpuueckoro mnods. IlpuHuun
CYNEPIIO3UIIMH JICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBIN 3JEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpOBOIHMKH, JHUPIEKTPUKA U TOJYIPOBOJHHKH. 3aKOH
COXpaHEHHUS JIEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKUd TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTouHMKM TMOCTOSHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B METAJIJIaX, )KUIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuina Toka. DIEeKTPUUECKOe HaNpshKeHUue. AMnepMerp
U BOJIBTMETP B LIENH MOCTOSHHOTO TOKa. CONpOTUBICHUE MPOBOJHUKA. Y AEIBHOE
CONpoTHUBIIEHUE BemlecTBa. 3akoH OMa juist yyactka uenu. [lociaegoBaTtenbHoe U
napajuiellbHOe coeIMHeHue NpoBOAHUKOB. DJIC B 1ienu NOCTOSHHOTO TOKa. 3aKOH
Oma mms momnou menu. [IpaBunma Kupxroda. Pacd€r mpocThIX ANIEKTpHUECKHX
uenei. HenmnHenHbIe 271€MEHTHI.

PaGota ®w MOIIHOCTH DIEKTPUYECKOTO TOKa. 3akoH Jlxoyms-JleHma.
DNeKTpUUecKue ey U NOTpeOUTeNn NEKTPUYECKor sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.



IlocTosiHHBIE  MarHuThl.  B3amMoJaelCcTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe 1oyie. MarauTHoe mojie 3eMJIM M €ro 3HaueHHe NI JKU3HH Ha 3eMIIC.
OnbiT Opcrena. MarHutHoe Tmose 3leKTpudeckoro Toka. OnbelT  Ammepa.
[IpumeneHne JJIEKTPOMAarHUTOB B TEXHUKE. JIEWCTBHME MArHUTHOTO IIOJs Ha
NpoBOAHUK ¢ TOokoM. Cuna Amnepa ©W  omnpeaeieHue €€ HalpaBJICHUS.
DIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lCMONIb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABnenue snekTpoMarHuTHONM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crioco0n1 MOJTy4YEeHUS AIEKTPUUECKOU SHEPIUHU.
DONEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHHUKAX DSHEPTUU. DKOJIOTUUYECKUE
poOJIeMbI SHEPTETUKU. TOTIIIMBHBIC SJIEMEHTHI U AJIEKTPOMOOMIIH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIeKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.

YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsO0B.

MojenupoBaHue CUJIOBBIX JIMHUM DJIEKTPUUECKOTO TMOJISI C TMOMOIIbIO
OyMa)kKHBIX CYJITAHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

HMcTouyHnKH TTIOCTOSIHHOI'O TOKA.

JIencTBUs 3JIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B KUIKOCTH.

["a30BbIi pa3psia.

N3mepenne cuiibl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTpUIEeCKOTO HAIPSHKEHHUS BOJBTMETPOM.

Peocrtar u Marazus conpoTUBIICHUI.

BzaumoaeiicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3eICHUs MOJIOCOB MarHura.

MoaennpoBaHre€ MarHUTHBIX MOJIEH MMOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarauTHoe 1oje ToKa. DJIeKTPOMAarHuT.

JleficTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DNIeKTPOABUTATENIH TOCTOSTHHOTO TOKA.

OnbiThl Dapajes.

DJIEKTPOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimol.

Coopka ¥ UCTIBITaHKE JICKTPUUECKOM 1IeTTH IMTOCTOSHHOTO TOKA.



NccenenoBanne 3aBUCMMOCTH CWIIBI TOKA, IIPOTEKAIOIIEr0 Yepe3 PE3UCTOP, OT
HanpsHKEHUsI HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

[IpoBepka mpaBuia CIHOXKEHUS HANOPSDKEHUM TIPU  MOCIEI0BATEIBLHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka BrinoIHEHUS 3aKO0HAa OMa [T OJHOM LIETIH.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

Onpenenenne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAEIISIEMON HA PE3UCTOPE.

N3yuenune perctBua 3neKTpoMarHuTa. ONBITHI O HMCCIEAOBAHUIO SIBICHUS
AJIEKTPOMArHUTHOW  MHAYKIMHU: HCCIENOBAaHUE WM3MEHEHUM  3HAYEHUS W
HaIpaBJI€HUS UHAYKIIMOHHOTO TOKA.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSA ITPOI' PAMMABI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nky HA ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO
Ha JOCTH)KEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30oBaTEIbHBIX
pE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

B pesynbraTe nzyueHus pu3MKu Ha ypOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHUs
y oOyuaromierocsi OynyT cOpMHUpPOBaHbI CIEAYIONIHUE JTUYHOCTHBIE PE3YNbTATHI B
YacTHu:
o I)nampuomuuecxkozo eocnumanus:

IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3UIecCKol HAYKH;

[IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
o 2)2parcoanckozo u 0yX06HO-HPAGCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJ€HUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHEM TOCTHKCHHM
buzuky;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-3TUUYECKUX NPUHIUIOB B AEATEIbHOCTU
Y4EHOI0;
e 3)Icmemuuecko2o 60CRUMAHUSA:

BOCTIPUSTHE ICTETHYECCKUX KauyecTB (PU3MUECKONW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
e 4)uennocmu HayuHo20 ROZHAHUA:

OCO3HAHUE IIEHHOCTH (DPU3MYECKOM HAayKW KaK MOIIHOIO HWHCTPYMEHTA
MO3HAHHUSI MHUPA, OCHOBBI DPAa3BUTHUS TEXHOJOTHM, BaXHEUIIEH COCTABISIONIEH
KYJbTYpBbI;



OpUEHTAIUS B JCSATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS PUPOJIbL;

pa3BUTHE HAay4YyHOU JI0OO3HATENBHOCTH, MHTEpEca K UCCIEI0BATEILCKOM
NEeATeNbHOCTH;

e S)popmuposanun Kyabmypul 300p06ba U IMOUUOHATLHOZ0 0J1AZONOIAYUUA:

OCO3HAHHUE IIEHHOCTH 0€30macHOro o00pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBui O€30MacHOrO TOBEACHUS Ha
TpaHCIOPTE, Ha JOpOraX, C OJJIEKTPUYECKUM M TEIJIOBHIM OOOPYJIOBaHUEM B
JIOMAITHUX YCITOBUAX;

chOpMUPOBAHHOCTh HaBbIKa peQieKCUM, TNpPU3HAHME CBOEro IpaBa Ha
OImMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

e 6)mpyooeoco eocnumanus:

AKTUBHOE ydYacTHE B pENICHWU NPAKTUUYECKUX 3a7ady (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aluy, ropojaa, Kpas) TEeXHOJOTUUYECKOW M COIMAIbHOM
HaIPaBJIEHHOCTHU, TPEOYIONIUX B TOM YHCJIC U (U3UICCKUX 3HAHUH;

MHTEpEC K MPAKTUIECKOMY M3yUCHHIO PO ECCuid, CBSI3aHHBIX C (PU3UKOM;

o 7)IK0J102UUECKO20 60CHUMAHUA:

OpUCHTAIMSl HA TPUMEHCHHE (U3WYECKUX 3HAHWM ISl pEIleHus 3a1ad B
0o0JaCTH  OKpYy’Karomiel cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

OCO3HAaHHE TJI00aIBHOr0 XapakTepa 3KOJIOTHYECKHX MpoOJeM H MyTed ux
pelIeHHUS;

o 8)adanmayuu K UZMEHAINOUWUMCA YPCAOBUAM COUYUATbHOU U RPUPOOHOIL
cpeovi:

NOTPEOHOCTh BO B3aMMOJIEUCTBUM TIPU BBIMOJTHEHUH UCCIENOBAHUNA H
IPOEKTOB (PU3NYECKON HATIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JAPYTHUX;

MOBBIIIICHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 IMPaKTUYECKYIO
JeSITEHHOCTD;

noTpeOHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWUH, YMEHUH (GOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U SIBICHUAX;

O0co3HaHHE AS(HUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 00JIacTH
buzuky;

IUTAHUPOBAHNWE CBOETO PAa3BUTHS B TPHOOPETEHUH HOBBIX (U3HUECKUX
3HAHM;

CTpPEMJICHUE aHAJIU3UPOBATH U BBISBJISATH B3AUMOCBS3U MIPUPOJIbI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3UYECKUX 3HAHUM;

OLICHKA CBOMX [JIEUCTBUM C YYE€TOM BIHUSHUS Ha OKPYKAIOIIYIO Cpexay,
BO3MOKHBIX TJI00ATbHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI



B pesynbTaTe OCBOCGHHS MpOTrpaMMbl MO (HU3MKE HA YpPOBHE OCHOBHOTO
oO1iero oopa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIPHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKAaTUBHBIC  yYHHBEPCAJIbHBIE  Y4YCOHBIE  JICUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3naBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE TeiicCTBUS
ba3zoBblie JJornyecKkue NecTBUA:

BBISBISATh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPHU3HAKHM OOBEKTOB
(sIBJIEHMIA ), KJTACCU(DUIIMPOBATH UX;

BBISBJISATh 3aKOHOMEPHOCTH W NMPOTHBOPEUHS B paccMaTpUBacMbIX (pakTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIITUXCS K (DU3UYCCKUM SIBJICHUSM;

BBISBJIATh TNPUYUMHHO-CICACTBEHHBIC CBS3M TPH HU3YYCHHHM (HU3HMUCCKUX
SIBJICHMA WM TIPOILIECCOB, JIeJaTh BBIBOABI C HCIIOJIB30BAaHUEM JCAYKTHBHBIX H
WHAYKTHBHBIX ~ YMO3aKIIOYCHHUW, BBIIBUTATh THUIIOTE3bI O  B3aUMOCBS3SIX
(U3HUECKUX BETUYMH;

CaMOCTOSITEJILHO BBIOMPATh CIOCOO pelicHus y4eOHOW (HM3MYEeCcKO 3amaadu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pEIIEHUs, BHIOOp Hanbosee MOIXOASIIETO C
y4€TOM CaMOCTOSTEIBHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejgbcKkue 1eCTBHA.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUIM HHCTPYMEHT MO3HAHUS;

IPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OTMBIT, HECIOMKHBIN
(bU3UYIECKU SKCTIEPUMEHT, HEOOJIBIIIOE HCCie0BaHue (PU3NUECKOTO SBJICHNUS,

OIICHMBATh HA MMPUMEHUMOCTH U JJOCTOBEPHOCTh MH(OPMAIINIO, TIOTYUYEHHYIO
B XOJI€ MCCJICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATH BO3MOXKHOE JNalibHEHIIIee pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEAINOJIOKEHUS 00 WX PA3BUTUM B HOBBIX YCIOBUSAX H
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3alpOChl MPHU TIOUCKE |
otOope nHpOpPMAIIUY WU JAHHBIX C YIETOM MPEIIOKEHHONW YIeOHOH (HU3UIEeCKOM
3a/1auu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHNUS,

OIICHMBATh HAAE&XKHOCTh HWH(MOpPMAIMKM TIO KPUTEPHSIM, MPEAIOKCHHBIM
yduTeIeM WK CHOPMYIUPOBAHHBIM CAMOCTOSTEIHHO;



CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMAJIBbHYIO  (OpPMy  MpPEACTaBICHUS
uHOpMAIMM U WUIIOCTPUPOBATH pEIIAEMble 3aJa4l HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, HHOM TpauKoil 1 X KOMOMHAIUSIMU.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

B XoA€ O0OCyXJeHusi y4yeOHOro marepuaia, pe3ylbTaToB J1abopaTOpHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYKIAEMOW TEMBI U
BBICKA3bIBaTh HJCW, HAICJICHHbIE Ha peUICHHE 3aJadyd W MOJAJepKaHHUe
0J1aroKeaaTeIbHOCTH OOIIEHHMS;

COTIOCTaBIISATh CBOM CYXJICHHUS C CYKICHHUSIMU JPYTUX YUYaCTHUKOB JHAIIOTA,
OOHaApYXHUBATh Pa3IN4Ke U CXOJICTBO TO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMChMEHHBIX TEKCTaX;

MyOJIMYHO TIPEICTaBIATh PE3YNbTAThl BBIIIOJHEHHOTO (PHU3UYECKOTO OTBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, POCKTA);

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboTHI IPH PEIICHUU KOHKPETHOH (PU3NIECKON MTPOOIEMBI;

NPUHUMATH 1IeJId COBMECTHOM JESITeTbHOCTH, OPTaHU30BhIBATh JICUCTBUS 10
e€ JIOCTIDKEHUIO: paclpeieNiaiTh POJH, OOCYXKIaTh MPOIECChl U PE3YNIbTAThI
COBMECTHOI paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBIIIOJTHATH CBOIO 4acTh pabOThI, AOCTHrash KayeCTBEHHOI'O pe3ysbTaTa IIo
CBOEMY HAIPABICHUIO M KOOPAUHHUPYS CBOM JACUCTBUS C JAPYTHMMU YJIEHAMHU
KOMaH/IbI;

OLIEHMBATh KayeCTBO CBOEro BKJaJa B OOIIMH MPOIYKT IO KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHA.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIMSIX, TPEOYIOITUX IS
pereHns GU3NIeCKUX 3HAHUM;
OPUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOAAaX  TNPUHATHS  PEHICHHM
(MHIUBHUyaIbHOE, IPUHATUE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSATEIILHO COCTABJISITh ANTOPUTM pelIeHUs (U3NYECKOW 3aaud WIH
IUTAaH HWCCIEAOBaHUS C YY4E€TOM MMEIONIUXCS PEecypcoB W COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh aJCKBATHYIO OIICHKY CUTYAIMH W MPeJIaraTh IiaH e€ N3MEHEHUS;
OOBSCHATh ~ TPUYHMHBI  JIOCTHKCHHUS  (HEIOCTIDKCHHS)  PE3YJIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTHBBI B JAESITEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJHEHUS
(U3HYECKOr0 HCCIAEAOBAHMS WM IMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCA CUTyallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYJHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSAM.

CTaBUTh c€0s Ha MECTO JIPYroro 4ejoBeKa B XOZE CIopa WM JAUCKYCCUU Ha
HAay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY IPYTOro.

NpU3HABAaTh CBOE MPaBO HA OUIMOKY MpHU pelieHud (HU3MUECKUX 3a/1ad WK B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE KE IPABO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss ¢ 8 knacce npeiMeTHbIE pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y OOYJAIOITUXCS YMEHUM:

UCIIOJIK30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJICKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPHUCTAUNIMUYECKUE H
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBHIIIEHHBIH Map, CMOCOO0bl W3MEHEHUS
BHYTPEHHEW DJHEPTrUM, OHJIEMEHTAPHBIM JSJIEKTPUUECKUN 3apsii, MPOBOIHUKH,
MOJIYTIPOBOHUKH, JUAICKTPUKHU, UICTOYHUKUA TTOCTOSTHHOTO TOKA, JICKTPUUYECKOE U
MarHUTHOE TIOJIs, ONTHYECKas CHUCTEMA) W CUMBOJUYECKUU SI3bIK (DU3UKH TIpH
pelIeHNH Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iuyaTh SIBJIEHUS (TEIUIOBOE pacCUIMpEeHHE (CKaTue), TEIUIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuMBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHue, KOHJACHCAIMs, IUIABICHHE, KPUCTAJUIM3AlUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TErIoNnpPOBOTHOCTh, KOHBEKIIUS, U3IYYCHHE), TEIUIOBBIE MOTEPH,
ANEKTpU3AIUsS T, B3aUMOJCHCTBUE 3apsANOB, JCHCTBHUS DSJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBIE MAarHUTOB, JICMCTBHE MAarHUTHOTO TOJISl HA
IPOBOAHUK C TOKOM) IO OINMHUCAHUIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacmo3HaBaTh  MPOSBJICHHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUUA B
OKpyXatomeM wmupe (B TOM 4nclie (U3UYECKUE SBICHHS B MPHUPOJE:
NOBEPXHOCTHBIE M KANWUIAPHBIC SIBIECHUS B MNPUPOAE, KPUCTAIJIBI B MPUPOJE,
uznyuenne CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bI, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, 3IIEKTPUUYECTBO
KUBBIX OPTraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, APEi] MOTIOCOB, POJIb MATHUTHOTO
noJist 11 KU3HM Ha 3emiie, MOJSIPHOE CHUSHHE), MPU HSTOM MEPEBOJUTH
NpPaKTUYECKyI0 3aJadyy B Y4YeOHYIO, BBIJENSATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKW) GU3NUECKUX SIBICHUN;

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TeN U (U3MYECKHUE SBICHUS, MCIOIB3YS
du3nyeckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSISI DJHEPTHs, KOJIHYECTBO
TEIJIOThI, paboTa Trasza, yAeibHas TEIUIOEMKOCTh BEIIECTBA, YJeNbHAsl TEIIOTa



IUIaBJICHMS, YAENbHAsl TEIIoTa NmapooOpa3oBaHMs, YAENIbHAs TEIJIOTa CTrOPaHUS
TOTUIMBA, KOA(DPUIIMEHT MOJIE3HOT0 JEUCTBUS TEIUIOBOW MAIlIMHBI, OTHOCUTEIIbHAS
BJIQXKHOCTh BO3/yXa, OJJEKTPUUYECKUN 3apsA]l, cujaa TOKa, DSIEKTPUUYECKOE
HalpsbKeHWE, COMPOTUBICHHE TMpoBoAHUKa, DJ[C B Ilemu MOCTOSHHOTO TOKa,
ANIEKTPUUECKOE YNEIbHOE COINPOTHUBICHHE BEIIECTBa, pabdoTa U MOIIHOCTb
AIEKTPUUYECKOTO TOKA), IPU OMUCAHUM MIPABUIBLHO TPAKTOBATh (DU3NUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYECHUS U CJAUHUIBI (PU3MUECKUX BEJIUYMH,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEIUUYUHY C APYTUMU
BEJIMYMHAMHU, CTPOUTH rpadKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHNH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (uU3UUecKue SBICHHUS U TPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE TTOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEIECTBA, YPaBHEHHUE TEIUIOBOr0 OajaHCa, 3aKOH COXPAHEHHUs AJIEKTPUUYECKOTrO
3apsiia, 3akoH KylioHa, MPUHIUIN CYNEPIIO3UIIUU AJICKTPUUECKUX TMOJIEH, 3aKOH
Oma jis yyactka 1ienu, npaBuia Kupxroda, 3akon OmMa i OTHOM 1IeTH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHUsI PHEPTHM, MPH 3TOM PA3NTHYATHh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U €70 MAaTEMAaTHUYECKOE BhIPAKCHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEabHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATh TIPU OTOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHIThH (U3UUECKUE MOJIENHU sl OOBSICHEHUS
(bu3MUeCcKUX MPOLIECCOB U pPelIeHHs YIeOHbIX 3a1a4;

OOBSACHATH (PU3NYECKUE SIBICHHUS, TIPOIECCHI U CBOMCTBA TeJl, B TOM YHCJIE U B
KOHTEKCTE CHUTYyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/laud, B TOM 4YHuCJIe TpeOyIolue YHUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (DU3UYECKUX BEIUYUH, IPU 3TOM BBIOMPATh aJ€KBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYMHHO-CICICTBEHHbIE CBSI3M U BBICTPAWBAThH
JIOTUYECKYIO0 IEMOYKY PpACCYXKICHUW C OINOpPOM HAa M3YYECHHBIE CBOMCTBA
bu3nuecKux sBICHUN, (U3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO peliaTh pacy€THbIe 3aja4yu (C omopod Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BHIOMpAs aIeKBAaTHYIO (U3HYECKYIO0 MOJIETh, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONINX (PU3MUYECKHUE BEITHYUHBI,
3alUChIBATh KPAaTKOE YCJIOBUE W Pa3BEPHYTOE pELICHHWE 3a/laud, BbIABIATH
HEJO0CTAIOIINEe WM W30BITOYHBIE JaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/la4M, WCIOJIb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHSTb METO/Abl aHallu3a
pa3MepHOCTEH, MCIOIB30BaTh TpadUIECKUe METOIbl PEIICHUs 3a7ad, MPOBOIUTH
MaTeMaTH4YeCKue MpeoOpa3oBaHusi M PpPacy€Thl, OIEHUBATH PEATUCTUYHOCTH
MOJIYYEHHOTO 3HauyeHUs (U3NYECKOW BEIUYMHBI M ONPEACNSITh Pa3MEPHOCTD
(dbu3rUecKol BEeTUYNHBI, TOJTYYCHHOU MPU PEIICHUH 33/1a4H;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU  TOMOIIH
($U3UYECKUX METOJIOB, M MpeasiaraTb OPUEHTHUPOBOYHBIN CHOCOO pelleHus, B



ONMCAaHUU  HCCIICIOBAHHMS  pACloO3HABaTh  IPOBEPSAEMOE  MPEATIOIOKCHHUES
(TUIOTE3Y), HHTEPIIPETHPOBATH MOTYICHHBIN Pe3yIIbTaT;

MIPOBOJIUTD OIBITHI IO HAOIOICHUIO (DU3MUCCKUX SIBICHUN WIH (DU3HMUSCKUX
CBOMCTB Ted (KamWIISPHBIC SBJICHHS, 3aBUCHUMOCTbH JABJICHUS BO3JyXa OT €ro
o0béMa M TeMIepaTyphl, CKOPOCTH IpoOIiecca OCThIBaHHMS (HarpeBaHUs) IPH
U3JYy4CHHH OT I[BETa H3JIydaromeil (MOTJIOMAIOIeH) MOBEPXHOCTH, CKOPOCTh
UCIapeHUsT BOJIBI OT TEMIIEPATypbl JKUAKOCTH M IUIOMIAAH €€ IOBEPXHOCTH,
AJIEKTPHU3AIUs TeJl M B3aMMOJCHCTBHE DJICKTPUYCCKHX 3apsjoB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allMsi MATHUTHBIX MOJICH MOCTOSIHHBIX MarHUTOB,
JCHCTBHS MarHUTHOTO TIOJISi HA TMPOBOJHUK C TOKOM, CBOMCTBa 3JICKTPOMArHuTa,
CBOMCTBA 3JICKTPOABHUIATENSI TOCTOSIHHOTO TOKa): (OPMYJIMPOBATH MPOBEPAEMOE
OpeanojokeHue  (TUImoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaX  HaOJIOJICHUH,
CaMOCTOSITEJIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyI0BaHHUS,
OIMKCHIBATH XOJI OMbITa U (DOPMYIIHUPOBATH BHIBOJIBI;

OPOBOJUTL MpPSIMbIE M KOCBEHHBIC HW3MEpPCHHS (U3MYCCKUX BEIUYHH
(Temmeparypa, OTHOCHTENIbHAS BIIAXXHOCTh BO3JyXa, CHJIa TOKa, HaIpsHKEHHE,
yaenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBICHHE IPOBOAHKMKA, padoTa u
MOIITHOCTh DJIEKTPUYECKOTO0 TOKA) C HMCIIOJIb30BAHMEM aHAJIOrOBBIX M IU(PPOBBIX
puOOpPOB, 0OOOCHOBHIBATH BBIOOP METOAA HM3MEpPEHHs, (PUKCHUPOBATH IMMOKA3aHHUS
IprOOPOB, HAXOAUTH 3HAYECHUEC U3MEPSAECMOM BEIIMYMHBI C MTOMOIIBIO YCPETHCHHS
Pe3yabTaTOB CEPUHU M3MEPEHUI U OIEHUBATH MOTPEITHOCTh H3MEPEHHIA;

IPOBOJUTH 3KCIEPHUMEHTAIBHBIC MCCACIOBAHUS 3aBUCUMOCTEH (DHU3MUCCKUX
BEJIMYUH (3aBUCHUMOCTh JABJICHHS BO31yXa OT €ro o0béMa M HarpeBaHHs WU
OXJIAXKICHHMSI, MCCIICIOBAHUE SABJICHHS TEIJIOOOMEHA TP CMENIHBAHUK XOJOIHOMN U
ropsiueli BOABI, 3aBHCHMOCTH COIPOTHBJICHHS IIPOBOJHHKA OT €ro JJIHHBL,
IUTOIIAM IOIEPEYHOr0 CEUCHHS U YACIBHOIO CONPOTHBIICHHS BEIIECTBA
IPOBOJHKKA, CHJIBI TOKA, MPOTEKAOMIETO Yepe3 MPOBOAHHMK, OT HAMPSOKCHUS Ha
IPOBOJHUKE, MCCICAOBAHUE IMOCICAOBATEILHOIO M HapauIeIbHOT0 COCIUHCHHI
IIPOBOJHUKOB): COBMECTHO C Y4YHUTEIeM (QOpMyIHpoBaTh 3afady M THUIIOTE3y
UCCJICIOBAHUS, CaMOCTOSITCIbHO IUIAHMPOBATH HCCJICAOBAHHME, CAMOCTOSTCIBHO
coOHpaTh JKCIEPUMCHTAIbHYI0 YCTAaHOBKY C MCIOJb30BaHUEM HHCTPYKIIUH,
IPEJICTABIIATH MMOJYYCHHBIC 3aBUCUMOCTH (DM3UYECKUX BCIIMYMH B BHAC TAOJIUI U
rpa@uKoB, OICHMBATh IOTPEIIHOCTH, JEJaTh BBIBOJALI IO Pe3yjbTaTaM
UCCJICIOBAHUS,

coOroaTh MpaBiia O€30MacHOro Tpyda mpu paboTe ¢ J1abopaTOPHBIM
00opyTI0BaHUEM;

XapaKTepU30BaTh MPHHIIUIBI JCHCTBHS U3YYCHHBIX MPHOOPOB, TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTHYECKUX IPOIECCOB C OMOPOM Ha HMX OMHCAHHS (B TOM
YKClIe: CHCTEMa OTOIUICHHS JOMOB, TMIPOMETp, MapoBasi TypOHMHA, aMIIepMeTp,



BOJIBTMETP, CUETUHK BJEKTPUUYECKON SHEPIHH, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeNIbHbIE  3JEKTPONpUOOpbl  (IpUMEpPBI), MNPEAOXPAHUTEIN M  HUX
NpUMEHEHUE B OBITY W TEXHUKE, NPUMEHEHHE MOCTOSHHBIX MarHUTOB,
ANEKTPOMArHUTOB, 3JEKTPOJBUraTEb MOCTOSHHOIO TOKA), UCIOJIb3Yysl 3HAHMS O
CBOMCTBax (uU3MYECKUX SBICHUHA, HEOOXOAUMbIE (QPU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTHYHbIM PUCYHKaM (KUJAKOCTHBIA TEpPMOMETD,
TEPMOC,  TCUXPOMETP, TUTPOMETp, JBUTATelb BHYTPEHHErO0  CTrOpaHMs,
AJNIEKTPOCKOI,  PEOCTaT), COCTaBISATH CXEMbl DJJIEKTPUUECKMX Ilemed ¢
NOCJIEIOBATeNIbHBIM M MApajuIeNbHbIM  COEJIMHEHUEM JJIEMEHTOB, pa3jnyas
yCIIOBHbIE 0003HAYEHHUS JIEMEHTOB 3JIEKTPUUECKUX IIENeH, UCMOJIb30BaTh CXEMBI
U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHMUYECKHX YCTPOWCTB, U3MEPHUTEIIbHBIX
npuOOPOB U TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Y4eOHO-TIPAKTUYECKUX
3azay;

NPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O MPUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUNA B MOBCEIHEBHOM KU3HU NIl 0OECTICUECHMS
06e30macHOCTH TpH OOpallleHud ¢ TpuOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 370pPOBbsi U COOJIOJAEHHS HOPM D3KOJOTHYECKOIO TIOBEJICHUS B
OKpy’Karollel cpene;

OCYILECTBIIATh MOUCK MH(pOpManuu Gundeckoro coaepkanus B lHTepHere,
CaMOCTOSITENILHO (HOPMYIMpYsI TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HaHUH M CpPaBHEHUS JONOJHUTEIbHBIX HCTOYHMKOB BBIAEIATH HH(OpPMALUIO,
KOTOpast SIBJIAETCS IPOTUBOPEUMBON UM MOXKET OBITh HEAOCTOBEPHOIL;

UCMOJIb30BaTh IMPHU BBHINOJIHEHWU YYEOHBIX 3aJaHuil Hay4YHO-TIOMYJISIPHYIO
auTeparypy (PU3MUECKOTo COJECpKaHUs, CIPAaBOUYHbIE MAaTE€pHAalbl, PECYPChl CETH
WnTepHer, BnageTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

co3gaBaTh COOCTBEHHBIE ITMCBMEHHBIE M KpaTKUE YCTHBIE COOOIIECHMS,
00001mast HGOPMAITUIO M3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPIKAHMS, B
TOM  4uciae  OyOJIMYHO  NPEACTaBIATh  Pe3yibTaThl  MPOEKTHOM  WJIU
UCCIIEI0BAaTEIbCKOM AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HUCIIOJIb30BATh N3YUYEHHBI
NOHATUHHBIA  ammapaT  Kypca  (U3HKH, CONpPOBOXKIATh  BBICTYIICHHUE
IIPE3EHTALNEN;

IpY BBINOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUM (PU3MUECKHUX MPOLIECCOB
pacupenensaTe OOA3aHHOCTH B TIpPyIIlE B COOTBETCTBHUH C IOCTaBICHHBIMU
3a/layaMy, CIEAUTh 3a BBIIOJIHEHHEM IUIaHA ACHCTBUI M KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLICHMBaTh COOCTBEHHBIM BKJIaJ B  JESATEIBHOCTH  TPYIIIIHI,



BLICTpaBaTh KOMMYHUKATUBHOE B3aUMOJEHUCTBHE, TMPOSIBISASI TOTOBHOCTH
paspeniatb KOHGIUKTHIL.



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThl padoTsbI
pecypcsl
Pasnen 1. TensioBble siBJIeHUsI
1.1 CrpoeHHe U CBOWMCTBA BEMIECTBA 6
1.2 TemnnoBeIe MpoIecCh 33 1 6.5
Hroro mo pazueny 39
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKECHHbIE TEJla 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN EKTPUISCKUN TOK 31 1 10
2.3 MarsuTHbIC SBICHUS 11 4
2.4 DNeKTpOMarHuTHas WHITYKITUS 7 1 1
Utoro no pazneny 58
Paspnen 3. IloBTopurenbHo-0000 a0 MOAY/Ib
3.1 [ToBTOpHUTENBEHO-0000IIAOIINI MOTYTH 5
Utoro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5










IHOYPOYHOE IIVIAHUPOBAHHUE






8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. TensioBble siBjieHus ( 1)
BemecTBo 1 €ro CTpyKTypHBIE €HHHITBI.
1 CBoIicTBa BEIECTBA. 1
Moienb MOJIEKYJIBI.
2 Macca u pazMepsl MOJIEKYIT 1
3 Pemenue 3agau no reme «XapakTepucTUKH 1
MOJIEKYID.
4 JIBU>KEHHE MOJIEKYJT 1
5 BzanmonelicTBUS YacTHI] BEIIECTBA.
ArperatHble COCTOSIHMS BellecTBa. Moaenu
6 CTPOEHUS Ta30B, )KUAKOCTEH U TBEPABIX TEN U 1
00BsICHEHUE CBOWCTB BELIECTBA HA OCHOBE
3THUX MOJEIIEHN.
7 [ToBTOpenue Tembl «CTpOEHHE BEIIECTBAY. 1
8 Koumponvnasn paboma Ne 1 no meme 1 1
«Cmpoenue seujecmeay
9 TepmonnHamuueckas cucteMa. BHyTpeHHsIs 1
SHEPIUsi TEPMOTUHAMUYECKON CUCTEMBI.
10 Pa6orta u TeTonepe/iaa Kax CIoco0bI 1
W3MEHEHHUs BHYTPEHHEHN YHEPrUu.
N3meneHune BHyTpeHHEH SHEPrun B o0OIIeM
11 ciaydae. 3aKOH COXpaHEHHs SHEPIHH B 1

TCIUIOBBIX ITPOLIECCAX.




12

TennonpoBoAHOCTS.

13 Kougekus. M3nyuenue.

14 TemrmiepaTypa u TEIJIOBOE PaBHOBECHE.
Temneparypa. Tepmomerp.
JlaGopaTopnas pabora Ne 1« ccnedosanue

15 U3MEHEHUS MeMnePanypvl 0Cmbléarouieil
6000l 60 8pPEMEHUY.

16 TennofiMKocn) Tena. YieiabHas
TETIIOEMKOCTb.

17 Pacuér konuyecTBa TETUIOTHI MpU
TEIUI00OMEHE.

18 JlabopaTtopnas padora Ne2 «Cpaenenue
KoJluuecme menJjiomol npu meniooomeney.

19 Pemenue 3agay nmo reme «KosmmuecTBo
TEIUIOTHI IIPH TEIJIO0OMEHE»

20 JlabopaTtopnas padora Ne3 «HM3mepenue
YOeIbHOU Men10EMKOCHU 6eUieCmea).

21 DHeprus TOoIMBa. Y aenbHas TemioTa
CropaHus TOIUIMBA.

22 Pemenue 3aga4 no reme «Heprus TOIIMBA.»

23 [ToBTOpenue no reme «OCHOBBI
TepMOANHAMUKWY. Penienue 3aaau.

24 KonTpoabHasi padora Ne 2 mo teme
«Ko/1u4ecTBO TEIJIOTHI».

o5 Ucnapenue u konnencanus. CKOpocTb
npolecca ucnapeHus. HacpeleHssli nap.

26 CkopocTs mpoliecca UCTIapeHus.
Hacsiiennsii nap. BiaxxHOCTh Bo3ayXa.

27 Pemrenne 3agau no reme «BiaxxHocTh
BO3/IyXay.

28 JlaGopaTopnasi padora Ne 4 «H3mepenue




eJ1A)MHCHOCMU 8030yxa».

V nenpHas TEII0Ta mapooOpa3oBaHMs.

29 Kunenue. 3aBUCUMOCTB TEMIIEpPATYpPhI
KHUIICHHS OT JIABJICHHUSI.

30 Pemenwue 3amau o Teme «IlapoobpazoBanue
P KUTICHUH U KOHICHCAITUSD).

31 [InaBnenue u KpucTauM3anus. Y aeabHas
TEIUIOTA TUTABJICHHUSI.

32 Pemrenne 3anau no teme «IlimaBnenne n
KPUCTAJUTH3ALIHS

33 Pemenue 3a1au Ha mpuMEHEHNE YPaBHEHHS
TEIUIOBOTO OajaHca.

KonrpoubHnas padoraNe 3 no reme

34 «/3MeHeHUe arperaTHbIX COCTOSTHU A
BellecTBaY.

35 N3oTepmuueckuii npouecc. 3akoH boitns —
Mapuorra.

36 N3oxopuueckuit npouecc. 3akoH lapis.

37 N3ob6apuyeckuii nmporecc. 3akoH [ 'eit-
Jlroccaka.

38 Pemenue rpadguueckux 3aaay no reme
«M3omporuiecchi»

39 Pemenne ananuTHueCcKux 3a/1a4 1Mo TeMe
«M3ompouiecchi»

40 OObenHEHHBIN Ta30BbIN 3aKOH.

41 [IpuMeHeHne nepBoro 3aKoHa
TEPMOJAMHAMHUKHU K H30IPOLIECCAM.
Pemrenue 3agau no reme «llpumenenue

42 [EPBOTO 3aKOHA TEPMOIMHAMUKH K
M30IIpOIIECCaM».

43 [ToBTOpenue no reme «l'a30BbIe 3aKOHBI.




[IpeoOpa3oBaHme SHEPTUH B TEIIJIOBBIX

44 MamuHax. [lopuiHeBbie iBuraTenu 1
BHYTPEHHETO CrOpaHH1.

45 [TapoBbie 1 ra30BbIE TYPOUHBI. 1
TypOopeakTHBHBIC U PEAKTHBHBIC JIBUTATEIIH.

46 KIIJI TerioBbIX 1BUTATENEH. 1

47 XO0J0IUITBHBIE MAIIMHBI. JKOJIOTUUECKHE 1
poOJIEMBI TETUIOBBIX JIBUTATENIEH

48 [IpuMeHeHne 3aKOHOB TEPMOIUHAMUKY JJIS 1
omnMcaHusl pabOThI TETJIOBOTO JBUTATEIIA.

49 Pemenne 3agad no teMe «TemnoBbie 1
MAaIlTUHBI.

50 [ToBTOpenue mo Temam «TerToBbie MAIIMHBD. 1

51 Konumponwvnasa paooma Ne 5 no meme 1 1
«l'azoevie 3axonsl. Tennosvie mauiunovy)

Pa3znes 2. DiiekTpuyeckne 1 MarHuTHbIE siBJIeHUs (Y1)

52 DnexTpusanus Tein. J(Ba BUga 3MEeKTPUUECKUX 1
3apsI0B.

53 Crpoenue aToMOB. 1

54 OObscHEeHUE EKTPUIECKUX SBICHUH. 3aKOH 1
COXPaHEHHUS ANEKTPUYECKOTO 3apsa.

55 3axoH Kyiona.

56 Pewenue 3agau no reme «3akon Kymnona»

57 CrnosxeHne 3IeKTPUYECKUX CHJL.
JlanpHOIEHCTBUE M OJTU3KOICHCTBHE.

58 Dnektpuueckoe nose. Hanpssk€HHOCTh 1
AIEKTPUUECKOTO TOJISL.

59 CuiioBble TMHUM 3JIEKTPUUYECKOTO TMOJISL. 1
OHOPOAHOE IIAEKTPUUECKOE MOJIE.

60 Pewrenue 3agau no reme «HanpskeHHOCTBY» 1




61

PaboTa cui1 351eKTpU4ecKoro MoIs.
Hanpsixenue.

62

Konpnencaropbl. DHeprus 3J1eKTpUUECKOTO
I0JIsI KOHJEHCATOPA.

63

Pemenue 3agau no reme «Hanpsixenue.
Konpaencaropsi.

64

IToBTOpEHuE 1Mo TeMe «INEKTPUIECKUE
SIBIICHUS.

65

Konmponsnas paboma Ne 6 no meme
«Inekmpuyeckue a61eHUAY.

66

[TocTOSTHHBIN 3EKTPUYECKUNA TOK. Y CIOBUS
BO3HUKHOBEHHS DJIEKTPUYECKOTO TOKA.
DneKTpuYecKas I1erb.

67

DIJIEKTPUYECKHUI TOK B METaJIax.
Hanpasnenue u cuna toka. JleictBus
ANEKTPUYECKOTO TOKA.

68

Wsmepenne cunel ToKa. Jlabopamopnasn
paooma Ne5 «Coopka rnekmpuueckoil yenu
U u3zmMepeHue Cuibl moKa Ha eé pa3iuyHbIX
yuacmiaxy.

69

Nsmepenne nanpspkenus. Jlavopamopnas
paooma Neb6 «H3mepenue nanpaxcenus Ha
PA3MUYHBIX PUACHKAX ITNeKMPUYECKOll
yenuy.

70

3aBUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS.
3akoH OMa [uid ydacTKa [enu.
DIEKTPUYECKOE COMPOTUBIICHUE.

71

VY ensHOE CONPOTUBIIEHUE BelecTBa. Pacuér
COITPOTHUBIICHHS TPOBOJHUKA.

72

Pertenne 3agau mo reme «3akon Oma.
ConpoTUBIEHUE NPOBOJTHUKAY.

73

Jlabopamopnas paboma Ne7 «Onpedenenue




COnpomueieHuA npoeoduuka npu nomouiu
amnepmempa u 6ojibmmempa)

IlocnenoBaTenpHOE COETMHEHNE

74
MIPOBOIHUKOB.

75 [TapamienpsHOE COEIMHEHNE ITPOBOAHUKOB.

76 Pemenue 3agau no teme «CoequHeHue
MIPOBOTHUKOBY

7 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.

78 Pemrenue 3amau o teme «PadoTa 1 MOIITHOCTE
ANEKTPUYECKOTO TOKa».

79 3akoH [[xoyns — JleHua. DnexkTpuueckue
HarpeBaTeIbHbIE MPUOOPHI.

80 Pemenue 3anau no reme «3akoH Jxoyns-
JleHnay.
Jlabopamopnas paooma Ne 8 «H3zmepenue

81 padomul u MOWIHOCIU INEKMPUUECKO20
mokay

82 Hocurenu snekrpuueckux 3apsa0B B ra3ax.
Hocutenu snexTpuueckux 3apsi0oB B

83 noJtyripoBoiHUKax. [ToynpoBoaHUKOBBIE
MTPHOOPBI.

84 HcTounuku Toka.

85 [ToBTOpEHUE 1o TeMe «[TocTostHHBII
AIEKTPUUECKUN TOK»

86 KonTpoabHasi padoraNe 7 mo teme
«I1oCTOSTHHBIN YJIEKTPHYECKUI TOK»

87 MarnuTsl 1 ux cBoicTBa. OnbIT Ipcrena.

88 MarnuTHoe noJie. JINHUY MarHuTHOTO TOJISL.

89 JleficTBME€ MarHUTHOTO TOJISI HA POBOJAHUK C

tokoM. Cunia Amrnepa.




90

Pemenue 3anau no teme «Cuna Ammnepa»

91 DNEeKTPOMAarHUThl U UX IPUMEHEHHUE. 1
92 Jlabopamopnasn paboma Ne9 «Coopxa u 1
usyueHue 0eiicmeus J1eKmpoMazHUmany.
SIBNeHHE ANEKTPOMArHUTHOW WHIYKIIHH.
93 1
OnsiTel Dapajnes.
94 [Tpaswio Jlenna. 1
05 Jlabopamopnas paooma Nel0 «H3yuenue 1 1
ABJIEHUSA IJIEKMPOMAZHUMHOU UHOYKUUU)
Pa3nen 3. [loBTopurtenbHo-06001a01Ui MOAYIb (74)
96 [ToBTOpenue pasnena «TermToBbIe IBICHUS 1
97 [ToBTOpeHME pazaena « INEKTPUIECKOE TIOJIE» 1
98 [ToBTOpeHnue pazaena «INEKTPUIECKUN TOK» 1
99 HUToroBasi koHTpoJibHas padora (Neg) 1
100 AHanu3 UTOTOBOM KOHTPOJIBHOU PaOOTHI. 1
Koppekuust 3Hanuit
101 Pemenne koMOMHUPOBAHHBIX 3a7a4 MO 1
pazneny «TeroBble SIBICHUSD.
102 Pemenne koMOMHUPOBAHHBIX 33724 MO 1
pazneny «IeKTPOIUHAMUKAY.
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.®usuka, 8 kmacc/ ['paués A.B., [loroxes B.A., Bumnsikosa E.A., O6mectBo ¢
orpaHuueHHOM oTBeTcTBEHHOCThIO M3naTenbekuii nentp « BEHTAHA-I'PA®»; AxknmonepHoe
obuectBo «M3narensctBo «lIpocBemenne»

2.®wuzuka, 9 knacc/ ['paués A.B., [Toroxes B.A., bokos.}O., O6mecTBo ¢ orpaHuYeHHON
oTtBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe o011ecTBo

«M3narenbcTBO «IIpocBemenue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHE

Eounas xonnexyus yughposvix oopazosamenvnuix pecypcos http://school-
collection.edu.ru/

Humepecnvie mamepuanvl K ypokam Qu3uKu, mecmol no memam, Ha2isaoHvle
nocobus k ypoxam http://class-fizika.narod.ru

Buoeoonvimul na ypokax http://class-fizika.narod.ru

OnekmpoHHble yuebHuKu no gusuxe http.//fizika.ru

bubnruomexa - 6cé no npeomemy ¢pusuxa http://prosckolu.ru

Buoeoypoxu no ¢uzuxe http://interneturok.ru/ru

caim 0751 ROO20MOBKU K ammecmayuu Www. fipi.ru

T






