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COAEPXKXAHUE YYEBHOI'O IPE/IMETA «®U3UKA»
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

duszuka — HayKa o mpupoje. HayuHble MeTOlIbl MTO3HAHUS OKpY>Karomero Mmupa. Poib sKCepuMeHTa U TEOpUU B
MpoIiecce MO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PH3BHKE.

MopenupoBanue pu3nUEeCKUX SBJICHUHN U mpolieccoB. Hayunbie runotesbl. GuU3nYecKre 3aKOHBI U TCOpUH. [ paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUSI.

Ponb u mecto pusuku B (GOpMHPOBAHWK COBPEMEHHON HAYyYHOU KapTHUHBI MHUpa, B NMPAKTUYECKOH AESATEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe amxkeHrne. OTHOCUTEIBHOCTh MEXaHUUYECKOro ABMKeHUA. Crucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CPeIHSIsI CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHWE MATepUAIbHOM TOYKH, HX
MPOEKLIMH HAa OCH CUCTEMBI KOOpAUHAT. CI0KEHUE MEPEMEILICHUIN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJIMWHAT, CKOPOCTH,
YCKOPEHUS, MYyTH U TIEPEMEIIEHUS] MAaTEPUATbHON TOYKH OT BPEMEHHU.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe aBwkeHue. JIBKEHHME MATEPUATBbHOM TOYKH IO OKPYXHOCTH C TIOCTOSHHOM 1O MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas: CKOpocTh. [lepro u gactota oOpamienus. [leHTpocTpeMuTebHOE YCKOPEHHUE.

TexHn4eckrue yCTpOMCTBA U MPAKTHUYECKOE NMPUMEHEHHUE: CHUIOMETD, ABUKEHUE CHAPSAOB, LIEMHBIE U PEMEHHBIC
nepenayvu.

Jlemoncmpayuu



Mogenb cucteMsl OTCUETA, WILUTKOCTPALUS KHHEMATUYECKUX XaPAKTEPUCTUK IBUKCHUSL.

[IpeoOpa3zoBanne TBMKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpOIIeHHOTro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBUYKEHUS C LIEJIbIO ONPEIEIIEHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBaHne COOTHOLICHUS MEXAY IYTAMH, NMPOWICHHBIMU TEJIOM 3a IIOCIIEI0BATEIbHBIE PABHBIC MPOMEXKYTKHU
BPEMEHHU MIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHNS IapUKa B BI3KOU KUJIKOCTH.

N3yuenue nBUXKEHUS Telia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenpbHOCTH | anmiies. [lepBeiil 3akoH HeroToHa. MIHEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MatepuaabHOW TOUYKU. TpeTuid 3aKoH
HproTona ajist MaTepraibHBIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenne. Buasl Tpenus (moxosi, ckoibxenusi, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJbXKEHUS U
cuia TpeHus nokos. Koadgdumment tpenus. Cuia CONpoOTUBIICHUS TTPU ABUKEHUU TeJa B )KUJIKOCTH WJIM Tase.

[TocTtynaTensHOE U BpalaTelbHOE ABIKEHUE a0COMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cunbl. Y ciioBus paBHOBECUS TBEPAOTO TEIA.

TexHn4eckre yCTpOMCTBa U MPAKTUYECKOE TPUMEHEHHE: TTOAIINUITHUKH, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akon HproToHa.



N3mepenune cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT Ae(opMainu.

HesecomocTs. Bec Tena npu yckOpeHHOM ITOABEME U MTaJICHUN.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUCHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyia. Buasl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

N3ydeHnue aBm>keHUs OpycKa O HaKJIOHHOM TJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM 00pa3lie, OT ux aedopMaluu.

HccenenoBanue ycioBAM paBHOBECHS TBEPAOIO TeJA, UMEIOLIET0 OCh BPAICHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmiynbc mMaTepuallbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAbHBIX TOYEK. MIMIyJIbC CHIIBI U U3MEHEHHE HMITYJIbCa
Tena. 3aKOH COXpaHEHUs UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernueckas s3Heprusi MaTepraibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON SHEPrUu.

[ToTennmanbHas sueprus. [loTeHmanbHas sHeprus ynpyro AeopMHUpOBaHHOM MpYyKHUHbL. [loTeHUManbHas SHEprus
Tesa BOJIM3U MOBEPXHOCTH 3€MJTH.

[ToreHunanbHbIE U HEMOTEHIMATbHBIE CUIIbL. CBSA3b PaOOTHl HEMOTEHLUAIBHBIX CHJI C U3MEHEHUEM MEXaHHYECKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHMSI MEXaHUUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue ycTporucTBa U NPaKTHYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIN MTUCTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BUXEHUE.

[lepexoq NOTEeHIUATLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYNIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanne cBsizu pabOThl CHUJIBI ¢ M3MEHEHHMEM MEXAaHMYECKOM SHEPruu Tejla Ha IPUMEpPE pacCTKEHUs
PE3UHOBOIO KIyTa.

Paznen 3. MoJgekyasipuasi Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH U UX OINBITHOE 000CHOBaHME. BpOyHOBCKOE JBHKEHUE.
Hudbdysus. Xapakrep ABUKEHUS M B3aUMOJICHCTBUS YacTUIl BellecTBa. MoJIeIn CTPOCHHUS Ta30B, KUAKOCTEH U TBEPABIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHX Mojenei. Macca u pa3mepsl Monekyia. KomudecTtBo BeriecTsa.
[TocTostHHas ABorazapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOM TEOpUU UACAIBHOIO rasa.
AOcomoTHast TeMIepaTrypa Kak Mepa CpelHEeH KHHETHMYECKOM SHEpruu TEIJIOBOro JBMKEeHHs uactul raza. lllkama
temriepatyp KenbBuHa. ['azoBbie 3akoHbl. YpaBHeHune MenneneeBa—Kianeiipona. 3akon Jlanperona. M3omporneccs! B
UJCAIbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe MpeACTaBICHUE H30IMPOLIECCOB: H30TEpPMa,
n30x0pa, u300apa.

TexHrYecKue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHKE BellecTBa, (hoTorpaduu MoJIeKysl OpraHU4eCKUX COCTUHEHU.

OnpbiThl 10 TU(DPY3UN )KUIKOCTEH U ra3oB.

Mogens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OneITHI, TOKA3bIBAOIIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Monens, HUTIoCTpUpYIOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnbIThHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UJI€aJIbHOTO ras3a, H30MpOoLEeCcChI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Omnpenenenre Macchbl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE H3MEpEeHUM 00bEMa KOMHATBHI, JABJICHUS H
TEMIIEpaTypbl BO3yXa B HEW.



HccnenoBanrie 3aBUCUMOCTH MEK]ly TapaMeTpaMu COCTOSIHUS pa3pesKEeHHOTO rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepmoanHaMuueckass cucremMa. BHyTpeHHss] 3HEprus TEPMOJMHAMHYECKOM CHUCTEMbI U CIOCOOBI €€ WM3MEHEHHS.
KonuuectBo TemnoTsl U pabora. BHyTpeHHsIE SHepruss OJHOATOMHOIO HJI€aJbHOTO Ta3a. Buuel Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKLMS, W3JIyYEHUE. YJAeNbHas TEIUIOEMKOCTh BemecTBa. KOIWMYECTBO TEIIIOTHI IIPU
TeIIonepeaaye.

[Tonsitue 06 agnabaTHOM mporiecce. [1epBrIiif 3ak0H TepMoauHaMUKH. [IpuMeHeHe IepBOro 3aKOHa TEPMOJTMHAMHUKHI
K u3ormpoiieccam. ['padmyeckas uHTepIpeTanus padoThl rasza.

Bropoii 3akon TepMoanHamMuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TemoBble MamuHbl. [TpuUHIMIIBL 1eMCTBUS TEMIOBBIX MaiuH. [IpeoOpa3oBaHusl HEPrUU B TEIUIOBBIX MaIllMHAX.
Koadduument nonesnoro nerictBusi TermioBod Mamuubl. [ukn KapHo u ero kxosd@UIMEHT MOJIE3HOrO AEUCTBUS.
DKOoJIOrHYeCKHe MPOOIEMbI TEMJI0IHEPTETUKH.

TexHHUecKue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: IBUTAaTeIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK,
KOHJIUIIMOHED.

Jlemoncmpayuu

M3mMeHeHne BHYTpEHHEW SHEPruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET MPOOKU W3 OYTBUIKK MOJ JCHCTBHEM
CKaToro BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKke myTEéM TpeHus (BUICOAEMOHCTpAIus).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TEIUIonepeiaye.

OnsIT M0 a1abaTHOMY PACHTUPEHHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHOou TENI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHmeHcamus. Mcnapenne u kumenune. AOCOTIOTHAS W OTHOCUTEIbHAS BIIAXXHOCTH BO3yXa.
Haceplmennsii map. Y aenbHas TeIioTa napooopazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucraimuueckue u amopdHbie Tena. AHU30TPOMNUS CBOWCTB KpUCTAIOB. JKUIKHE KPUCTAJUIBL.
CoBpeMenHble MmaTepuansl. [InaBnenue u kpuctammsanus. Y neapHas Tersiora miaBieHus. Cyomumarus.



VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KAIOPUMETP, TEXHOJOTHHU
MOJTy4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHUH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl M IJIaBICHUS KPUCTATMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii s3xcnepumenm, 1abopamopuvie pabomuol

M3MepeHne OTHOCUTENFHON BIaKHOCTH BO3TyXa.

Pasznea 4. JinekrpoanHaMuka

Tema 1. Inexkmpocmamuxa

OJIEKTpU3alMsA TeN. DJIEKTPUUYECKUM 3apsad. J(Ba Buaa JJIEKTPUYECKHX 3apAnoB. [IpOBOOHMKM, IHUAIEKTPUKUA M
MTOJTYTIPOBOJHUKH. 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUECKU 3aps. DneKTpuyeckoe nojie. Hanpsok€HHOCTH
IEKTpUYECKOro noud. [IprHIMI Cynepno3suunum 3JIEKTPUIECKUX TOoNIe. JIMHUM HANIPSKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabota cun snexrpocrarnueckoro noiid. Ilorenuman. Paznocts moreHuuanoB. [IpoBOIHUKM U JAMAIEKTPUKH B
AIEKTPOCTATUYECKOM MoJie. [usnexkrpryueckas MpOHULIAEMOCTb.

OnextpoémMKocTs. KonaeHcaTop. DNeKTPOEMKOCTh INIOCKOIO KOHJEHCATOPa. DHEPIHs 3apsSKEHHOT0 KOHAEHCATOpa.

TexHuyeckue yCTporCTBa U NMPAKTUYECKOE IIPUMEHEHHUE: IIEKTPOCKOIIL, AIEKTPOMETP, DJIEKTPOCTATUYECKAs 3aIUTa,
3a3eMJICHHUE JIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMUPOBATHHBIN aIllapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThiecKas 3anuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOMAAY IUIACTHUH, PACCTOSHUS MEXIYy HHUMHU U
JTUBJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTpUUECKOro Ttoka. Mcrounuku toka. Cuiia Toka. ITocTossHHBIN
TOK.

Hanpsoxenue. 3akon OMa 114 y4acTKa LETu.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIENbHOE CONPOTHUBICHHE BenlecTBa. llocnenoBarenpHoe, NapajuIeNIbHOE,
CMEILIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH J[xoyns—JleHiia. MOIHOCTE IEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTHUBJIICHHWE MCTOYHMKA TOKa. 3akoH Oma Jjisi MOJHON (3aMKHYTOM)
aneKkTpryecKkon nenu. KopoTkoe 3ampikaHue.

DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTb CONPOTHUBJIEHUS METANIOB OT TEMIEPATYpPHI.
CBepXIIpOBOJIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonmynpoBoguuku. CoOCTBEHHAass M MpPUMECHAs NPOBOJUMOCTh MNOJYNPOBOAHMKOB. CBoMcCTBa pP—N-mepexoja.
[TosrynpoBOIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUI TOK B PACTBOPAX U PaCILIaBax 3JIEKTPOIUTOB. DIEKTPOJIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIH3.

DneKTpudecKuidl TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHMKU TOKa,
AIIEKTPOHArpeBaTesibHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIECHHUS, BAKYYMHBIN MO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN U0/, TATbBAHUKA.



Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAJM TONEPEYHOrO0 CEYEHHUS U
Marepuana.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe w3MepeHHe JIIEKTPOABHKYIIEH Cuibl. KOpOTKOE 3aMbIKaHME TajJbBAHUYECKOIO 3JJIEMEHTAa M OLEHKA
BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3IeKTPOABMXKYIIEH CHIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku O6azoBoro ypoBHA B 10 Kilacce OCyIIECTBISETCA € YYETOM COJEPKATEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOIOrHH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamusi, CBSI3aHHBIE C M3yUYEHHWEM METOJOB HAyYHOTO IO3HAHUSA: SIBJICHHE, HAay4dHBbIH (akT,
rUnoTesa, pu3nyeckas BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOIEIb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TUHENHas QPyHKIMs, mapadoia, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpHUUYECKHE (QYHKIMU: CHHYC, KOCHMHYC, TaHI€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOU mpupoje, 1udpdys3us, ocMoc, TEII000OMEH KHUBBIX OpraHU3MOB (BUIbI
TEIJIoNepeaur, TEIMJI0OBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B 5KMBOM MpUpPOIE.



Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsA MAcCa, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, XUIKOCTEM M Ta30oB, JJIEKTPUYECKHME CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs JUCCOLMALNA,
rajbBaHUKA.

l'eocpaghus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: nmpeodOpa3oBaHuEe JBUKEHUM C UCIOJIb30BAHUEM MEXAHM3MOB, YUET TPEHUS B TEXHUKE, MOJIIMITHUKH,
MCITOJIb30BAaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHE), ABUTATENb BHYTPEHHETO CTOPAHHUS,
napoBasi TypOuHa, OBITOBOW XOJIOAMJIBHUK, KOHIUIIMOHEP, TEXHOJOTUU IMOJYYCHHS COBPEMEHHBIX MaTEpHUajoB, B TOM
YlCc/ie HaHOMATEpUAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MIIEHHUE B3JIEKTPONpHOOpPOB, KCEPOKC,
CTPYHWHBIN IPUHTEP, JIEKTPOHATPEBATEIbHbIE TPUOOPHI, FTEKTPOOCBETUTEIbHBIE IPUOOPHI, raIbBaHUKA.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INTPOI'PAMMBI 110 PU3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenne yueoHoro npeamera «duzuka» Ha ypoBHE cpeaHero ooduiero odpasoBaHus (0a30BbI YPOBEHb) JOJAKHO
00eCIeunTh JOCTKEHNE CICIYIONNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOro npeamera « OuU3nKa» JOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOy4Jarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TMO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO
OOIIECTBa, pACIIMPEHUE KMU3HEHHOTO OIbITAa M OIbITA JIEITEIbHOCTH B MPOIECCE peain3allid OCHOBHBIX HANpaBIICHUN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOPMHPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKA OOYYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00I11eCTBa;

MPUHATHE TPATUITUOHHBIX 00IEYEIIOBEUECKIX TYMAHUCTHUECKUX U JIEMOKPATUIECKUX [ICHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JCATCIIBHOCTbL B HHTCPCCAX TIPAKIAHCKOI'O 06H_ICCTBa, yY4aCTBOBaThb B

caMOYIIpaBJ€HUU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUEM;
TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU IEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKIAHCKON HUICHTUYHOCTH, MaTPHOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHHUSM POCCHMCKUX YUYEHBIX B 00JacTH (PU3UKU U

TCXHHUKH,

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;
CIIOCOOHOCTh OLICHMBATh CHUTYyallMl0 M NPUHUMAThb OCO3HAHHBIE pEUIEHUs, OPHUEHTHUPYSICh Ha MOpPAIbHO-

HPaBCTBCHHBLIC HOPMBbI 1 ICHHOCTHU, B TOM YHCJIC B ACATCIIbBHOCTHU y‘—IéHOFO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TIOCTPOCHUE YCTOMUMBOTO Oy IyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHUE K MUPY, BKIIFOUask 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYILEr0 (PM3MIECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K Pa3IMYHBIM chepaM nMpodhecCHOHAIBHOM IEITENBHOCTH, B TOM YUCIE CBSI3aHHBIM C (DU3UKON U TEXHUKOM,

yMEHUE COBEPIIIAaTh OCO3HAHHBIN BHIOOp OynyIiel npodeccuu U peain30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHMIO B 00JaCTH (DM3HKHK HA TIPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTH IKOJOTHIECKOMN KYJIbTYPHhI, OCO3HAHHE TII00aTFHOTO XapaKTepa dKOJIOTHIECKUX MPOOIIeM;
TUIAHUPOBAHUE U OCYILECTBJICHUE JICUCTBUM B OKPYXKAIOIIECH CPEJICe HA OCHOBE 3HAHMS 1I€JIEM YCTOMYUBOTO PA3BUTHS

YCJIO0BCUYCCTBA,

paciMpeHne OmbITa AeATeIbHOCTH IKOJIOTUYECKOM HAMIPABICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUN 10 (DU3HKE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKOU HAYKU;



OCO3HaHUE [IEHHOCTH HAyYHOU JAESITeTbHOCTH, TOTOBHOCTD B MPOIECCEe U3yUeHUsI (PU3UKU OCYIIECTBIATH MPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaIU3UPOBAThH IPOOIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIEIISITH TSN AeATEIHPHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTCPUHU UX JOCTIKCHHUSI,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (DHM3NUECKUX SBIICHUSAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAIIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3YyIbTATOB IIENSAM, OIICHUBATH PHUCKU
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBHUSX pEAJTbHOrO, BHUPTYaJbHOTO W KOMOMHMPOBAHHOTO
B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTeIbCKHE T CTBUSI:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TIOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHuss 3a1ad (U3MUECKOro COACpKaHUsA, TPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

BJIAJCTh BHUJAAMH JICATCILHOCTH II0 TOJYYEHHWIO HOBOTO 3HAaHWs, €r0 HWHTEPIpETalud, MPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUSOHBIX CUTYAIMSIX, B TOM YHCJIC ITPU CO3AaHUM YICOHBIX TIPOEKTOB B 001acTH (DH3UKH;

BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATH 33J1a4uy, BBIIBUTATh THIOTE3Y €€ PEIICHUs, HaXOIUTh
apryMEHTHI JIs I0KAa3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,



aHaJTM3UPOBaTh TOJYYEHHBIC B XOJE PEIICHUS 3aJaud pPe3yJbTaThl, KPUTUYECKU OLEHUBATH MX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BaTEIBHOW MEATETLHOCTH, B TOM YHCIE TPU W3YUCHUU
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUICCKYIO 00JIACTh )KU3HEIEATSILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TOJy4eHUsT HHPopMaruu (U3NYECKOTO COJIEPKAHMUSI M3 HCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh MOUCK, aHAIU3, CUCTEMATH3allUI0 U MHTEPIPETAIMI0O MHPOPMAIIMU PA3JIMUHBIX BUIOB U
dbopm npeacTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH MHPOPMAIIUH;

UCIIOJIB30BaTh CPEeACTBa HHQPOPMAIMOHHBIX U KOMMYHHUKAI[MOHHBIX TEXHOJOTUA B PEIICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH,
TUTHEHBI, pecypcocOepekeH s, TPABOBLIX U ATUUECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30IaCHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COJEPKAHMS B Pa3NUYHBIX (QopMarax ¢ ydy€ToM Ha3zHAYeHUS HHPOPMAIUU U
[EJIEBOM ayIUTOpUH, BEIOMpAs ONTUMAIBHYIO (JOpMY TIPEICTABICHUS U BU3yaJIU3aliH.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
OCYIIECTBJIATH OOIIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU ESITEIIbHOCTH;
pacno3HaBaTh MPEANOCHUIKNA KOHMDIUKTHBIX CUTYallUd U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;
MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHAUBUIyaTbHON pabOTHI;
BBIOMPATH TEMATUKY M METOJIbI COBMECTHBIX JACHCTBUMN C yUETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEHN KaXKI0TO YjieHa
KOJUJICKTHBA;



IIPUHUAMATH L€ COBMECTHOM AEATEIBHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH NEUCTBUS IO €€ TOCTHUKEHHUIO:
COCTABJISITh IUIAH JIEMCTBHM, paclpenesaiTh poJid ¢ YYETOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3YJbTaTbl COBMECTHOM
paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJAJa M KaKJIOr0 y4YacTHMKA KOMAaHJIbl B OOIIMH pe3yapTaT MO pPa3pabOTaHHBIM
KpUTEPUIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEH C MTO3UIIMN HOBU3HBI, OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh ITO3UTUBHOE CTPATETMYECKOE IOBEIAEHUE B PA3JIMYHBIX CUTYalUAX, HPOSBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

PerynsitTuBHbIE YHHBEpCAJIbHbIE YUeOHbIE AeiiCTBUS
Camoopranusauus:
CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIBHOCTh B 00JaCTH (PU3UKH U ACTPOHOMHUH, BBISBISTH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3aJ1ad, IUIAH BBIMIOJHEHUS MPAKTUYECKOU
paboOTHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIH;
JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;
pacHIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
criocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSABJICHUIO JIPYIULIHUU B 00JaCTU (PUMKU, MOCTOSHHO TOBBIIIATH CBOM
o0pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTyalMsIM, BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LETISM;
BJIaJICTh HaBBIKAMM TO3HABATEIHLHOW pedIieKcuM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
WCITIOJIB30BATh IPUEMBI pedIICKCUHU VISl OLICHKU CUTYaIlMH, BHIOOpA BEPHOTO PEIIEHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce qocTmKeHNS TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MTPOTPaMMBbI IO (PM3UKE JJIT YPOBHS CPETHETO OOIIETO
o0pa3oBaHMsl y 00yUaIOUINXCs COBEPIICHCTBYETCSI YMOLIMOHAIBHBIN HHTEIIEKT, IPEANoaralomuil cOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOILMOHAIBHOE COCTOSIHHE, BUAECTH HAIpaBICHUS
pa3BUTHSI COOCTBEHHOW AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHUE,
CIIOCOOHOCTH aIANTUPOBATHCA K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JOCTUKEHUIO LIEJU U yCHeXy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHE JIECTBOBATh UCXO/S1 U3 CBOMX BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 53MOLMOHATBHOE COCTOSIHME JIPYTHUX, YYUTHIBaTh €ro IMpu
OCYUIECTBJICHUHN OOLIEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMATILHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTHh BBICTPAaUBATh OTHOIICHHS C APYTUMHU JIIOAbMH, 3a00TUTHCH,
MPOSIBIISATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJacce TmpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpUMEpPaxX posib U MeCTO (U3UKH B (GOPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpa, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOMN ACATEIILHOCTH JIIOACH;

YYUTHIBATh TPAHUIIBI PUMEHECHUS N3YYEHHBIX (PU3MUECKUX MOJIENeH: MaTepralibHas TOYKa, MHEpIHaIbHAs CHCTeMa
oTcuéTa, aOCONIOTHO TBEPIOE TEIO0, HACAITBHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, XKUIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHur (PU3nIecKux 3aj1ay;



pacno3HaBaTh (U3UUECKHUE SBJICHUS (TIPOIECCHI) U OOBACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSPHO-
KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA W JJICKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHEUHOE
JBIDKEHWE, CBOOOTHOE MAaICHUE TEJ, IBIKCHHE 110 OKPY>KHOCTH, MHEPIIHS, B3aUMOIeicTBUE Tel, muddy3usi, OpOyHOBCKOE
JBUKEHUE, CTPOCHME >KHJIKOCTEM M TBEPABIX TEJ, U3MEHEHHE OOBhEMa TeNl MPU HarpeBaHUU (OXJAXKIACHHH), TEIJIOBOE
paBHOBECHE, HCIapeHue, KOHACHCAIUs, IUIaBJICHHE, KpUCTAJUIM3allvs, KHUIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBIIICHUE
JABJICHUS ra3a IpU €ro HarpeBaHWU B 3aKPBITOM COCYJZ€, CBSI3b MEXAY MapaMeTpaMy COCTOSHUS rasa B M30Mpoleccax,
AIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPSI0B;

OMKCHIBATh MEXAHUYECKOE [IBIDKEHUE, HCIOJIb3yd (U3UYECKUE BEIMYMHBI: KOOpJWHATA, IyTh, IEepEMeEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC TeJla, KHHETUYECKasl SHEPIUsl, IOTCHINAIbHAS YHEPTUS], MEXaHUUECKas
paboTta, MexaHWYeCKass MOILTHOCTh; IIPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIIOJIb3yEMbIX BEITUYMH,
UX O00O03HAYEHUS W EIUHUIIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIONIME JAaHHYIO (PU3NUECKYI0 BEIMYUHY C JIPYTUMH
BEJIMYMHAMU;

OIMKCHIBATh N3YUCHHBIC TETJIOBBIE CBOMCTBA TEJl U TEIUIOBBIC SIBJICHHUS, UCTIOJIb3YsI (DU3UUYECKUE BEIIMUMHBI: JaBJICHUE
rasza, TeMIepaTypa, CpeIHssl KHHETHUECKass YHEPTUSl XaOTHUYECKOTO JBUKEHUSI MOJEKYJ, CPEAHEKBAAPATUUHAS CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSSA HSHEPrus, padbora ra3a, KOA()PUIMEHT MOJIE3HOTO ACHCTBUSI TEIJIOBOTO
JIBUTATEIIS; MPU ONMUCAHWUU TPABUIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI MCHOJIb3YEMbIX BEIWMYMH, UX O0O3HAYCHUS U
€UHULIbI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUMHY C APYTUMHU BEIUYHHAM;

OMUCHIBATh HM3YYEHHBIE BJIEKTPUUYECKUE CBOMCTBA BELIECTBA M BJIEKTPUUYECKHUE SIBIEHUA (IIPOLECCHI), HCIOIb3YS
bu3nUecKue BETUYHMHBL: DJICKTPUUYECKUN 3apsll, AJIEKTPUUECKOE I0JIe, HAMPsHKEHHOCTh TOJIA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMUCAHWU MPABWIBHO TPAKTOBAaTh (PU3MYECKUUA CMBICT HCIOJIb3YEMbIX BEJIMYMH, UX O0O03HAUYCHUS U
€UHULIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAMU;

aHAM3UPOBaTh (U3UUECKUE TIPOLIECCHI U SBJICHUS, UCTIONB3Ys (DU3NYECKHE 3aKOHBI M MPUHIIMIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHS] MEXaHWYECKOW SHEPrUH, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHLUIN CYNEPHO3ULUA CUJ, MPUHIUI PABHOMPABUS HHEPLHAIBHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KUHETUUYECKYIO
TEOPHUIO CTPOCHHUSI BEIIECTBA, Ta30BbIE€ 3aKOHBI, CBS3b CPEHENH KMHETUUECKON IHEPTUH TEIJIOBOTO JABMXKECHHS MOJICKYI C
a0COJIIOTHOM TeMIlepaTypoH, MEPBbIil 3aKOH TEPMOJIMHAMUKY, 3aKOH COXpPAHEHHUS 3JIEKTPUUYECKOro 3apsa, 3akoH KyroHa,



OpU 3TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHUYeCKOE BBIPAKCHHE U YCIOBUSA (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIBI ACHCTBHUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3inyarh YCIOBHUS UX
0€30I1aCHOr0 UCII0JIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITNOJIHATh 3KCIEPUMEHTHI 10 HMCCIEA0BAHUIO (PU3MUECKHUX SIBICHUM M MPOLECCOB C MCIOIb30BAHUEM MPAMBIX U
KOCBEHHBIX M3MEPEHM, MpH 3TOM (OpMYyIHMpOBaTh MpoOIeMy/3aJady U TUIOTE3y Y4eOHOTO SKCIEpUMEHTa, COOMpPAaTh
YCTaHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHNUs, TIPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBL;

OCYILIECTBIISATH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh ONTHUMAJIbHBIN crIOCO0
WU3MEPEHHUS U UCII0JIB30BAaTh U3BECTHBIE METObI OLIEHKH ITOTPEUIHOCTEN N3MEPEHMI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIOJB30BAHUEM MPSAMBIX U3MEPEHUM, NMPU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJIE TAOJIUIL U
rpauKOB, AEIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOmo1aTh npaBuja O€30MaCHOTO TpyJa IMpU HPOBEACHUM HCCIEAOBAaHUNW B paMKax y4dyeOHOro 3KCIEpUMEHTa,
y4e€0HO-UCCIIEIOBATENLCKOM M MPOEKTHOW JESATEIbHOCTH C  HMCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacy€THbIe 3a7a4i C SIBHO 3aJJaHHON (PU3MUYECKON MOJIENbIO, UCIOJIb3Ys (PU3MUYECKUE 3aKOHBI M MPUHLHUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 33Jaud BBIOMpATh (PU3MYECKYIO MOJEJb, BBIACIATh (DU3UUECKUE BEIUYMHBI U (POPMYIIBI,
HEoOXOJUMbIe Jisi €€ pEelIeHUs,, MPOBOAUTH Pacu€Thl U OLEHUBATh PEAIBHOCTh IOJIYYEHHOI'O 3HA4Y€HHUs (U3NYECKOU
BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 337a4M: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUH C OMOpON Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCIIOJIb30BaTh IMPU PEIICHUWH Y4YeOHBIX 3a/1ad COBPEMEHHblE HH(POPMAIMOHHBIE TEXHOJOTUU JUIs IOMCKAa,
CTPYKTYPUPOBaHUS, UHTEPIPETALMNA U TPEICTaBICHUS y4eOHOM M Hay4HO-TOMYJISIPHOW HH(OpMAIMM, MOTyYEHHOU H3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIydaeMyto HHPOPMAIHUIO;

NPUBOAUTH TPHUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B PpPa3BUTHE HAYKH, OOBICHEHHE
MPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIIONIb30BaTh TEOPETUYECKUE 3HAaHUS MO (PU3MKE B MOBCEAHEBHOM XU3HU ISl oOecriedeHuss 0e30MacHOCTH MpHU
oOpallleHu ¢ TNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIi COXPAHEHUS 3/I0pOBbS U COONIOACHHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJie;

paboTath B IpyIIe C BBHIMOIHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYMIIbI, PAllMOHAIBLHO
pacnpeienarTh 00s3aHHOCTU U TUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYyaIUSX, aJICKBATHO OLIEHWBATHh BKJIA]
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 110 ®U3UKE

10 KJIACC 68 HACOB
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METObl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




KAJIEHAAPHO-TEMATHYECKOE IIVNIAHUPOBAHME 110 ®U3UKE

10 KJIACC 68 HACOB
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoububie IlpakTunuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunbie MeTZK bI HOEH:H;[;{ 1 0 0 bubmorexa HOK

e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 0 0 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 0 0 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOosiHOe majieHne. Y CKOpeHue 1 0 0 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 0 0 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 0 0 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

bu6mmoreka [IOK

9 CYNepIo3uIuu cuil. BTopoii 3akoH
yrep H P . https://m.edsoo.ru/ff0c3be8
HproTona st MmarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa 1st bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOLITHOCTH CHJIBI.

16 Kunernueckas sHeprus MarepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuunanpHas s3HEpPTUs ynpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHJIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTtponpsHas padora o Teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
BuyTtpensnsis sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonudaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenbHas TEINIOEMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 IIepBblil 3aKOH TEPMOAVMHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs: U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 DnekTpu3anus Teu. DIeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kynona. ToueuyHbIil DIeKTpUYECKUI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Harpsxk€HHOCTB AIIEKTPUYECKOTO
48 nosis. [Ipunnun cynepriozuuuu bubnuorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTHU
Pabota cui snekTpocTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmmorexa [TOK
' HaiL. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTHYECKOM HOIJ)'IC bubmmorexa [IOK
P ] https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Kongencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa '
[IpuHIMI NElCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOTTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DNEeKTpOHHasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3J€KTPOHHBIX IYYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TonmynpoBOAHMKY, UX COOCTBEHHAS U
IIPUMECHas MPOBOAUMOCTB. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPpUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kinacc: yueOHUK 111 0011eOpaoBaTEIbHBIX OpraHu3aIuii: 0a30BbId U yriIyOiaeHHbIN ypoBHI/I. . Mskures,
b.b.byxoBue, H.H.Corckuii; mon penakuueit H.A.IlapdhentreBoii.- 8-¢ uznanue-M.:Ilpocsemnienune,2021,-432¢
(Knaccuueckuii Kypce)

®uszuka. 3agaunuk. 10-11 kmaccel. PeiMkeBUY

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

@denepanbHbli  TOCYJApCTBEHHBIN  0Opa3oBaTeNbHBIM  CcTaHmapT cpenHero  oobmero oOpaszoBanus  ([Ipukas
Munnpocsemenuss Poccum ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM tocTUIMM Poccuiickoi
deneparun 05.07.2021 r., per. Homep — 64101),
[Ipuka3 MunucrepcrBa npocsemeHus: Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O BHECEHHM W3MEHEHUU B
denepalibHbIN TOCYIapCTBEHHBIN 00pa30BaTEeIbHBIA CTAHAAPT CPEIHETO OOIIETO 00pa30BaHusl, YTBEPKACHHBIA TPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 masg 2012r.Ne413» (3apeructpuponan 12.09.2022 No
70034)
[Tpuka3z MunucrepctBa npocsemienust Poccuiickoin ®enepamuun ot 23.11.2022 Ne 1014"06 yrBepxkeHun peaepanbHOM
oOpazoBaTeIbLHON TporpaMMbl cpeHero ooiiero oopazoBanus” (3apeructpuponan 22.12.2022 No 71763)
denepanbHas padodas nmporpamma Bocniutanus ([IPUKA3 Munnpocsemenus 06 yreepxaeauu @OII HOO ot 16 Hos6ps
2022 1. N 992),
OOII COO MBOY CHI Nel9 um.M.I1.Msitapesa (IIpukaz MBOY CII Nel19 um.M.I1.MbitapeBa Ne511 ot 31.08.2023r.)
PaGouas mporpamma Bocnutanuss MbOY CII Nel9 um.M.I1.Msitapea 2021-2025 roawst (ITpuxaz MBOY CIHI Nel9
uM.M.I1.MsitapeBa Ne569 ot 31.08.2022)
denepanpHas pabodas mporpamMma cpeaHero oomero oopasoanusi. dusnka (0a30Bbii ypoBeHb). (ams 10-11 kiraccos
oOpa3oBaTenbHBIX opranu3anmii). Mocksa, 2023.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



https://m.edsoo.ru/



https://m.edsoo.ru/

[MPMJIOXKEHME 1

®opmbl yuéTa mporpaMmMbl BOCIUTaHUs B padoueii mporpaMme no Gpusuke

Pabouas nporpamma Bocriutanus MBOY CII Ne19 um.M.IT.MeitapeBa peanusyercs, B TOM YHCIIE U Yepe3
WCTIONB30BaHNE BOCIMTATENFHOTO TIOTEHIHAda YPOKOB (m3mku. OTa paboTa OCYIIECTBISETCS B
cnenyromux Gopmax:

[ToOyxaenre oOydarommxcsi cOOM0AaTh Ha YPOKE OOIIENPUHSATHIE HOPMBI TIOBEICHNS, TIpaBuiIa
OOIIeHns CO CTapmuMHU (MEeAarorH9eCKUMU paOOTHUKAMH) M CBEPCTHUKAMH (0OYJarOIIUMUCH),
MIPUHIIUIIBL YIeOHON AUCIUTUIMHBI U CAMOOPTaHU3AIINH.

[IpuBneuenrie BHUMaHHS OOYYAIONIMXCA K IIEHHOCTHOMY acleKTy HW3y9aeMbIX Ha YpOKax
MIPEAMETOB, SBIICHUH, COOBITHH depes:

-IEMOHCTPALMI0  OOYYalOIIMMCSl TPHUMEPOB  OTBETCTBEHHOTO, TPaXXIAHCKOTO  TOBEICHHS,
MIPOSIBJICHHSI YETIOBEKOIIOOHS U 0OOPOCEPIEYHOCTH

- oOpaieHre BHUMaHHS Ha SPKUX JAEATENeH KyIbTYpHl, CBA3aHHBIX C W3yYaeMbIMH B JaHHBIN
MOMEHT TE€MaMH, Ha TOT BKJIAJ, KOTOPbIM OHHM BHECIHA B PA3BUTUE HAIEH CTpPAaHbl U MHpA, Ha
JOCTOMHBIE MOAPaKaHUs IPUMEPHI MX )KU3HH, HA MOTHBBI UX MTOCTYIIKOB;

-HCTIONIb30BaHNE Ha ypoKax WH(OpMAIlK, 3aTparuBarolieil BaKHbIE CONMAIbHBIE, HDABCTBEHHBIE,
ATHUYECKHE BOTIPOCHI

Hcnonp3oBaHue BOCIHTATEIBHBIX BO3MOXKHOCTEH COJEpXaHUs Y4eOHOTo TpeaMeTa s
dbopMupoBaHHS y OOYYAIOIIUXCS POCCHHCKUX TPATWUIIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX IIEHHOCTEH uepe3 Moa0Op COOTBETCTBYIOUIMX TEKCTOB JUIsl UTCHUS,
MPOOJIEMHBIX CUTYAIUi 11 OOCYKICHHS B KIlacce

WNunnumposanne o0CyKIeHNUN, BRICKa3bIBaHUN CBOECTO MHEHHS, BEIPAOOTKH CBOETO JTHYHOCTHOTO
OTHOLICHUS K U3YUAaCMbIM JIMIIaM, IPONU3BCACHHUAM XYJOKCCTBEHHOU JIMTECPATYpPhl U UCKYCCTBA.

BriroueHre B ypOK WTPOBBIX TPOIEIYp, KOTOPBIE MOMOTAIOT TOANEPKAaTh MOTHBAIUIO
00yJaronuXxcs K MOMYyYSHHUIO 3HAHUH, HATAXKUBAHHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX OTHOIIIEHUH B
KJlacce, MOMOTal0T YCTaHOBJICHHUIO T0OpoKeaTenbHON aTMoc(hephbl BO BpeMsl ypoKa.

[IpumeHeHne Ha ypoOKe HHTEPAKTHBHBIX (OPM pabOTHl, CTUMYITHUPYIONIMX ITO3HABATEIHHYIO
MOTHUBAIIHAIO0 00YYaIOITUXCSI.

[IpumeneHue TpymnmoBod pabOTHI WM pabOTHI B TMapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB KOMaHIHON pa0OThI U B3aUMOJICHCTBUIO C JPYTUMHU 00YYarOIIMMUCS.

Beibop u wucmons30BaHHME Ha YpOKax METOAOB, METOJIUK, TEXHOJIOTHH, OKa3bIBAIOIIHX
BOCIIHUTATEIHHOE BO3/ICHCTBUE HA JIMYHOCTH B COOTBETCTBUU C BOCITUTATEIHHBIM HI€AJTIOM, IIETBI0 U
3aJjauaMy BOCIIUTaHUSI.

NuunuupoBanne W TOMJIEPIKKA HUCCIEAOBATENBCKON JIEATENIbHOCTH INKOJIBHUKOB B (opme
BKIIFOUEHUS B YyPOK pa3IUYHBIX HCCIEIOBATEILCKAX 3aJlaHuil, 4YTO JIa€T BO3MOXXHOCTH
o0yJaomuMcs NPUOOPECTH HAaBBIKM CAMOCTOSITENBHOTO PELICHUS TEOPETHYECKOH NpoOieMBl,
TCHEpUPOBAHUA H Oq)OpMIIeHI/IH COOCTBEHHBIX TUIIOTE3, YBAXHUTCIIBHOTO OTHOIICHHA K YYXUM
nacsam, HY6HI/I‘IHOI‘O BBICTYIUICHHSA, apIr'YMCHTHPOBAaHWA U OTCTauBaHUA CBOEH TOYKHU 3pCHUA.

YcTaHOBIICHHE YBAXKUTENBHBIX, JJOBEPUTENHHBIX, HE(HOPMATBHBIX OTHOIICHUH MEXITY yUUTEIeM
W YYeHUKaMH, CO3JIJaHHE Ha YPOKaX dMOIMOHAIILHO-KOM(MOPTHOH cpeibl.

[MPUJIOXEHUE 2

JIMCT KOPPEKTHMPOBKH



HaunmenoBanme y‘lC6HOFO npeaMeTa «

Kiacc

Bcero xonmmaecTBo 9acoB I COKPAIICHIS

Hazsanue TEM, Ha KOTOPBIC KOJIMYCCTBO OTBOAMMBIX HaCOB COKPAIICHO:

IIpunoxenue

k npukazy MBOY CII Nel19 nm.M.I1.MeiTapeBa

»

oT

0 BHECEHUH U3MEHEHUI
B paboyune IporpaMMbl

Neri/m | Tema Konmuectso KonuuectBo yacos o
3arIaHUPOBAHHBIX dbaxty
JacoB

1

Bcero konmmuecTBO 9acoB IS YIUIOTHEHUS

Ha3panue Tem, KOTOpbIE OYAYT YIULIOTHEHBI:

HazBanue Tem, KOTOpbIe OYIyT YIUIOTHEHBI:

Neri/m | Tema KonunuectsBo KonuuectBo yacos no
3arIaHUPOBAHHBIX ¢dakrty
JacoB

Paccmotpeno Ha 3acemanuu [IIMO

[Iporoxom Ne

oT




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6munoreka 1{OP
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