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PaGouast mporpamMma paspaboTaHa Ha OCHOBE:

— @enepalibHOTO TOCYIAapCTBEHHOIO0 00pa30BaTEIbHOTO CTAaHAApTa CpPEAHEro  OOMIEeTo
o0pazoBaHMs, YTBEPXKICHHOTO TpukKazoM MwuHOOpHaykun ot 17.05.2012 No 413
(mefcTByIOIIAs PEAAKITHSA);

DenepanbHOil 00pa3oBaTeNbHON MPOrpaMMON CpeAHEro O0IIero o0pa3oBaHMs, YTBEPKIACHHOU

npukazoM Munnpocsemenus ot 18.05.2023 Ne 371

Y4eOHO-METOANYECKNI KOMILUIEKC:
1. Vuebnuk - ®uszuka. 10 kiacc: yued. ams o01eo0pazoBar. opranuzanuii : 6a3oBblid u
yriryout. ypoBuu / I'. 5I3. Msakumes, b. b. byxosies, H. H. Cotckuii; mon penakmueit H.
A. TIlapdentbeBoii. — M. : [IpocBemieHue.
http://www.fizika.ru - snekrpoHHbIe Y4COHUKH 110 HHUIUKE.
3. http://class-fizika.narod.ru - mHTEpecHbIe MaTepUalIbl K YPOKaM (PU3HKHU 110 TeMaM; TeCThI
10 TeMaM; HaTJISTHbIE M/M TTOCOOHUS K YPOKaM.
http://fizika-class.narod.ru - BUI€0ONBITHI HA YPOKaX.
http://www.openclass.ru, http://school-collection.edu.ru - nudpoBsie 00pa3zoBaTeIbHbIE

PeCypChL.
6. http://www.proshkolu.ru - 6ubnroreka — Bcé mo npeamery «Duzukay.
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PaGouass mporpamma cocraBiena c¢ yu€tom PabGoueit mnporpammbel BocmuTanus MBOY
«Yepnononsckast CILL» benoropckoro paiiona Peciyonuku Kpsim (ypoBeHb cpemHero oOrmiero
obpazoBanus) Ha 2025-2028 roxpl, yrBep)AEHHOM pukazoM oT 21.08.2025 Ne 207
1. Conep:xanue yueOHOI0 npeamera
Paznen 1. ®usnka u METOIbI HAYYHOTO TTO3HAHUSA

®usuka — Hayka o mpupoze. Hayunsle MeTOAbl MO3HAHUA OKpY’Karolero mupa. Poib
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3HKe.

MopenupoBanue (U3NUYECKUX SBICHUNA M mporieccoB. Haydnsle rumote3sl. dusndeckue
3aKOHBI ¥ TeOpUH. [ paHUIIbI MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pome u mecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHON HAy4HOW KapTUHBI MHpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

JleMoHCTpanuu

Amnanorossle ¥ HU(PPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunematuka

Mexanndeckoe nBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
otcuéta. Tpaekropus.

[lepemenienue, cKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M YCKOpPEHHUE
MaTepUalIbHOM TOUYKH, MX MPOEKIIMU HAa OCU CUCTEMbI KoopAuHAT. ClioKeHHE MEepEMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJMHEHHOE IBMIKEHHE. ['paduKu 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOpEHUsl, NyTH U NEepEeMEIICHUST MaTEepPHAIbHOU TOYKHU
OT BPEMEHH.

CBobOogHOe nazieHne. Y cKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiiHoe nBuxeHue. J[[BrkeHWe MaTepHalbHOM TOYKM 10 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMuTeNnsHOE YCKOPEHUE.

TexHuueckue yCTpoMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: CHUJIOMETp, ABUKECHUE
CHaps0B, LICMIHbIE U PEMEHHBIE MEpEIaYH.

JleMoHCTpanuu

Mopenb cucteMsl OTCUETA, UILTFOCTPALMS KWHEMATHYECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeobpazoBaHue ABUKECHHM ¢ UCTIONB30BAHUEM MPOCTHIX MEXaHHU3MOB.
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http://class-fizika.narod.ru/
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[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBrxeHus Tena, OpOIeHHOr0 MO/ YIIIOM K TOPU30HTY ¥ TOPH30OHTAIBHO.

W3mepenue yckopeHust CBOOOJHOTO MaeHUSI.

HamnpaBnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Y4yeHUYeCKU SKCTIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnepoBanne  COOTHOLIEHUS ~ MEXAY  MOYyTAMH, [POHACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE pPaBHBIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUs IAPUKA B BI3KOU JKUIKOCTH.

W3yyenue nuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuka

[Tpuniun otHocurenbHocTH ["anniies. [lepBoiii 3akoH HbptoToHa. MHEpImaabHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunimun cynepnosuruu cui. Brtopoi 3akoH HprotoHa st
MaTepualbHOU ToUYKU. Tpernii 3akoH HbIOTOHA [UIst MaTEpUAIIBHBIX TOYEK.

3aKkoH BceMHpHOro TsAroteHus. Cumna Tsxkectd. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Buasr TpeHus (1Mokos, ckoiabxkeHus, kadeHus). Cuna TpeHus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS U cuiia TpeHus nokos. KoagduimeHT TpeHus.
Cwita conpOTHBIICHHUS IPY JBUKEHNH Teja B )KMIKOCTH WJIU Tase.

[TocTynarenbHOE U BpallaTelbHOE JBHKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT cuiabl OTHOCUTENBHO OCH BpameHusd. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEIA.

TexHudeckne yCTpOHMCTBA W MPAKTHYECKOE IPUMEHEHHE: MOJUIMIHUKH, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

JeMoHcTpauuun

SIBrienne nHepuuu.

CpaBHeHME Macc B3aUMOICHUCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

Nsmepenune cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT JedopMaIuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecusl TBEPAOro Tesla. Bunbl paBHOBECHS.

Y4yeHUYeCKUi SKCTIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI

W3ydenue nBuxeHus: Opycka 1o HaKIOHHOH IJIOCKOCTH.

HccnepoBanue 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HUKAIOLIUMX B NPYKMHE M PE3UMHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3ak0oHBI COXpaHEeHUsS] B MEXaHHUKeE

Nmnynbe MaTepraibHON TOYKH (Tela), CHCTEMbI MaTEpPUATIbHBIX TOYEK.
NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa Telld. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeakTuBHOE IBHKEHUE.

PaGora cuibl. MOIIHOCTE CHIIBI.

Kunernueckass sHepruss MarepuanbHOW TOYKU. Teopema 00 M3MEHEHWH KUHETUYECKOU
SHEPIHUH.

[TorenunansHas sueprus. [loTeHnuansHas sHeprust yrnpyro 1eOpMUPOBAHHON TPYKHUHBIL.
[MoTennmansHas 3HEpPrust Tena BOJIM3U TOBEPXHOCTH 3EMITH.

[loreHunanpHble U HEMOTEHIUANbHbIE CUJbL. CBs3b PaOOTHl HEMOTEHIUAIBHBIX CUJ C
M3MEHEHHNEM MEXaHNYECKOM SHEPTUU CUCTEMBI TEIl.



3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoiCcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

JeMoHcTpauuun

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexox mMOTEHIIMATEHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Y4yeHUYEeCKU SKCTIEPUMEHT, JTaO0OpaTOPHBIE PaOOTHI

N3ydyenne abCONIOTHO HEYNPYroro yjaapa C MOMOMIBIO JBYX OIMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanmne cBs3u pabOThl CHIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPrHH Tela Ha
IIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MonekynspHas puznka U TEpMOIUHAMUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TeOPUH

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH M X OMBITHOE 0OOCHOBAHHE.
BpoyHnoBckoe gBmwxkenue. Jud¢ysus. Xapakrep ABWKEHHS UM B3aUMOJEHCTBHS YaCTHII
BemecTBa. Mojenu CTpOEHHUs Ta30B, >KHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepbl Mosiekyin. KommnuecTBo BeliecTsa.
[TocrosiHHast ABorazpo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogaens uneanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKONW TEOpUHU
UealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYeCKOH SHEepruu
TEIUIOBOrO JABWKEHHMs dactul Tra3a. [llkama temnepatryp KenpBuna. ['a30Bble 3aKOHBI.
VYpaBunenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEaIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacraBieHre U30MPOILIECCOB: U30TepMa,
u30xo0pa, n3obapa.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHCTpanuu

OnbIThl, JOKa3bIBalONIME JHCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbrThl 110 UG GY3UH KUATKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOAECHCTBHUSL.

Mopaenb, HITFOCTPUPYIOLIAs TPUPOY IABJICHUS ra3a HA CTEHKHU COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.

Y4yeHUYeCKU SKCTIEPUMEHT, JTaOOpaTOPHBIE PaOOTHI

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HU3MEpeHHi 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy TApaMETPaMU COCTOSHUS PAa3pEXEHHOIO rasa.

Tema 2. OcCHOBBI TEPMOTUHAMUKH

TepmoauHaMuueckas cuctemMa. BHYTpeHHss 3HEprusi TEPMOIMHAMMYECKOW CHCTEMBI U
crocoOb! e€ n3meHenus. KonnuectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0JHOATOMHOIO
UJEaNBHOrO0 raza. Buael Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKLUS, U3TyUEHHUE. Y eNIbHas
TEMJIOEMKOCTD BelecTBa. Koan4yecTBO TEMIOTHI P TEIIONepeaaye.

[Tonatue o0 ammabatHOM mpouecce. [lepBblii 3akoH TepMoauHaMuku. I[IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKY K u3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoLeccoB B MpUpoOIeE.



Tennoeie MamuHbl. [IpuHIMBL AEHCTBUS TETIOBBIX MariuH. [Ipeobpa3oBanus sHEPTHH B
TeIuIoBbIX MamHaxX. KoadduimenT none3noro aeiictBus teruioBod MamuHbl. [ukn Kapao u
ero Kod(hPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MPOOIEMBI TETIOIHEPTETUKH.

TexHudyeckue ycTpocTBA M MPAKTUYECKOE MPUMEHEHHWE: JBUTATEIh BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

JleMoHCTpanuu

W3MmeHeHne BHYTpPEHHEW SHEpPruM Teja MpPHU COBEPIIEHHWH pabOThI: BBUIET MPOOKU W3
OYyTBUIKH IO/ JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3(upa B JAaTyHHOH TpyOKe MmyTEéM
TpeHus (BUICOAEMOHCTPAITNSA).

N3meneHue BHyTpeHHEH SHepTrun (TEMIIepaTyphl) Tella IPH TeIIoneperade.

OmnbIT Mo aguabaTHOMY PaCIIUPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATETIS.

Vuenuueckuii  sxcnepumenm, nabopamopHvie padbomer  VI3mepeHue

YIEIbHOW TEITUIOEMKOCTH.

Tema 3. ArperaTHblie cocTOsiHUS BellecTBa. @a30Bblie Mepexoabl

[TapooOpa3zoBanue wu KoHmeHcanus. Vcmapenwe wu  kumeHue. AOCONIOTHasS W
OTHOCHUTEIIbHAs BIaKHOCTh BO3/ayXa. HacbleHHbIi map. Y aenbHas TemioTa napooopa3oBaHus.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHHUSI.

Tépnoe teno. Kpucrammuyeckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHBIE Marepuasbl. [lnaBneHue W KpucTaIM3anus. Y AelbHas
TeruioTa riasiaeHus. CyOnumanus.

VYpaBHEHHE TEIJIIOBOTO OanaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KaJOpUMETpP, TEXHOJOTUU TMOJIYYCHUS COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, © HAHOTEXHOJIOTHH.

JleMoHCTpanuu

CBolicTBa HaCBIIIEHHBIX TAapOB.

Kurnenue npu MOHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmtonenne HarpeBaHus M IUIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuu  sxcnepumenm, nabopamopusvie pabomwvr  VI3mepeHue

OTHOCHUTENIbHOM BIIaKHOCTH BO3AyXa.

Paznen 4. Dnexrpoaunamuka

Tema 1. DnekTpocTaTnka

DJNeKTpu3alusa Tel. OJNEeKTpUYecKuil 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsoB.
[IpoBogHMKY, TUAIEKTPUKH U MTOJIYIPOBOJIHUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsia.

Bzaumopeiictue 3apsgoB. 3akoH Kynona. ToudeuHbId  3JIEKTPUYECKUH  3apsl.
Onekrpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mnousd. [lpuHiun cynepno3unun
3JEKTPUYECKUX NoJIeH. JINHUM HAanpsHKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cunm oanektpocrarmuyeckoro mois. [loTeHuuman. Pa3HOCTH  MOTEHIIMAJIOB.
[IpOoBOTHUKY M AUDJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoémkocTh. KonzaeHcatop. DHeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEPTHs
3apsyKEHHOI0 KOHJIEHCATOpAa.

TexHuyeckue ycTpoiiCTBa M NPAKTUUECKOE NMPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIN IIPUHTED.

JeMoHcTpauuun

Y CTpOoUCTBO U NIPUHIUIL ACHUCTBUA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JIE 3apsyKEHHBIX TEIl.



[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUYecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATopa OT IUIOIIAAM IUIACTHH,
paccTosIHUSA MEKIYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Vuenuueckuii  sxcnepumenm, nabopamopHvie padomer  VI3mepenue

ANEKTPOEMKOCTH KOHJEHCATOPA.

Tema 2. IlocTosIHHBII 3JIeKTpUYecKHil TOK. TOKH B pa3jIM4HbIX cpeaax

DNEeKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.

Hcrounnku Toka. Cuita Toka. IIoCcTOSAHHBIN TOK.

Hanpspkenne. 3akon Oma 1151 ygacTka LIETIH.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapaUIEIBLHOE, CMEIIAHHOE COEAMHEHUE TPOBOAHUKOB.

Pabota snekTpuueckoro Toka. 3akoH JIxoyms—JIenia. MOImHOCTh AMEKTPUIECKOTO TOKA.

DNeKTpOoABMKYyLIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTpUIECcKOoi enu. KopoTkoe 3amMbikaHue.

DneKTpOHHas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIPOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTD IOITYINPOBOAHHUKOB.
CgoiictBa p—N-nepexona. [1oxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUUYECKU I TOK B pacTBopax u pacruiaBax 3JIEKTPOJIUTOB.
DIEKTPONUTHYECKAs] AUCCOLMALMS. DIEKTPOIIU3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATENbHBIN pa3psia. MoiHusl.
[Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTar, HMCTOYHHKH TOKa, ODJIEKTPOHArpeBaTENIbHbIE MPUOOPBI, BIEKTPOOCBETHTEIbHbIC
npuOOpbl, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIH U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

JeMoHcTpauumn

W3mepenue cuiipl TOKa U HAIIPSKEHMUSL.

3aBUCHMOCTh COIPOTHUBIICHHUS LWIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, ILIOIIAIN
NIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CwmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

IIpsimoe u3MepeHue 3aeKTpoaBHXKyIIeH cuibl. KopoTkoe 3amblKaHHE T'ajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIIPOTHUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuu  osxcnepumenm,  nabopamopuvie  pabomwvr  W3yueHue

CMENIaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHnne  NEKTPOABIDKYIIEH CHJIBI MCTOYHMKA TOKa M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexnpenMeTHbIE CBSI3U

Nzydenue kypca ¢usuku OazoBoro ypoBHsS B 10 kiacce oCyIIeCTBISETCS € y4&TOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaThKH, OHOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.



Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YUYEHHEM METOJIOB HAYYHOTO IO3HAHUS:
SIBJICHUE, HAy4YHBI (aKkT, TUMOTe3a, (uU3MYecKas BEJIMYMHA, 3aKOH, TEOpus, HaOIIOJeHUE,
SKCTIEPUMEHT, MOJCITUPOBAHNE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl YpaBHEHHWH, JHWHEWHas ¢QyHKIUs, mnapaboina,
runepbosa, ux rpaduKi ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI W MX IMPOCKIMH Ha OCU
KOOPJIMHAT, CJI0’KEHHUE BEKTOPOB.

Buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpupoje, nudpgysus, 0CMOC, TeII000MeH
JKUBBIX OPTaHU3MOB (BHJIBI TEIUIONEPEauH, TEINIOBOE PAaBHOBECHUE), JICKTPUUECKHUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTRBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJAKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, DJICKTPOJIMTHYECKAS TUCCOIIUAIINS, TabBaHUKA.

Teocpaghus: BIaXKHOCTH BO3AyXa, BETPHI, 6apoMeTp, TEPMOMETP.

Texnonozcus: ipeobpazoBaHUe IBMKEHUN C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHKE, TOJIINITHUKY, HCIONh30BAHUE 3aKOHA COXPAHCHHUs HMITYyJIbca B TEXHUKE (pakera,
BOAOMET W Jpyrue), JBHUTaTelb BHYTPEHHErO0 CroOpaHHs, TapoBas TypOWHA, OBITOBOH
XOJIOIMIBHUK, KOHTUITMOHEDP, TEXHOJIOTHH MOJIYyYeHUsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHUCIIC
HAaHOMATEPHAJIIOB, W  HAHOTEXHOJOTUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, AJIEKTPOHArpPeBATEIbHBIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TPHUOOPHI, TAIbBAHUKA.

2. Ilnanupyemble pe3yabTaThl OCBOEHHUS] Y1eOHOI0 NpeaMeTa

OcBoenue ydeOHoro mpeamera «®du3nka» Ha ypoBHE CpeIHEro oO0mero oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CIEIYIOMIMX  JIMYHOCTHBIX,
METaIpPeIMETHBIX U MPEIMETHBIX 00Pa30BaTEebHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3VYJIbTATHI

JludHOCTHBIE pe3yNbTaThl OCBOCHHS YydeOHOTo mpenmMera «DU3HKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYaloluXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3ULIMEH JUMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTALMW, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKIAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LEHHOCTSIM  POCCHIICKOrO  oOIIecTBa,
paclIUpEHUE KU3HEHHOTO ONbITA M ONbITA AEATEIIBHOCTH B MPOLIECCE PEATU3ALMA OCHOBHBIX
HaIlpaBJIEHUI BOCIIUTATEIbHOM 1E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIUTAHMS:
c(OpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMK 00y4YaloIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIEeCTBa; MPUHATHE TPAAUIIMOHHBIX OOIICYEIOBEYECKUX
TYMaHUCTUYECKUX M JIEMOKPATHYECKUX LIEHHOCTEW; TOTOBHOCTh BECTH COBMECTHYIO
JIEATEIIbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, yd4acTBOBaThb B CaMOYMpaBlIE€HUHM B 00pa30BaTENbHON OpraHU3allMd; yMEHHE

B3aMMO/IEVICTBOBATH C COLMAIIbHBIMA UHCTUTYTAaMH B COOTBETCTBUU C
uX (QYHKUMSIMH M Ha3HauY€HUEM; TOTOBHOCTh K TyMaHUTapHOH U

BOJIOHTEPCKOM JIESTEIBHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS:

cOPMUPOBAHHOCTh ~ POCCHMCKOW  TPAKIAHCKOW  HMJEHTUYHOCTH,  IaTPHOTU3MA;
LIEHHOCTHOE OTHOIIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHUSIM
POCCHUICKHX YUEHBIX B 001acTU (DU3UKU M TEXHUKHU;
3) MYXOBHO-HPaBCTBEHHOT0 BOCHUTAHUS: CHOPMHPOBAHHOCTh HPABCTBCHHOTO CO3HAHWUS,
OTHUYECKOTO TIOBEIEHUS;  CIIOCOOHOCTH OIICHMBATH CUTYallMI0 W MPHUHUMATh OCO3HAHHBIC
peuieHusi, OpUEHTUPYSACh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JESATENIbHOCTH YYEHOTO; OCO3HAHUE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUMBOTO OYAYIIEero;



4) 3cTeTHYECKOr0 BOCTIMTAHUS:
ACTETUYECKOE OTHOILEHHE K MUPY, BKIIIOYasi SCTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gu3ndeckon HayKe;
5) TpynoBoro BOCHHTAHHSI: WHTEPEC K pa3iM4HbIM cdepam MpodeccCuOoHATLHON
NESTeNbHOCTH, B TOM

YHcle CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP OyayIieit
npodeccun U peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIaHBl; TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO U caMO0OOPa30BaHUIO B 00JIACTH
(GU3uKN Ha IPOTSHKEHUH BCEH JKU3HU;
6) 9K0JIOrH4eCKOr0 BOCTUTAHUS:
C(OPMHUPOBAHHOCTb  JKOJIOTMYECKOH  KYyJBTYpbl, OCO3HaHME IJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MpoOJIeM; IJaHUPOBAHUE M OCYLIECTBICHHE NEHCTBUN B OKpYXKarolled cpeze
Ha OCHOBE

3HAHUS IeJIe yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA; PACIIMPEHHE OIBITA JESTEIbHOCTU
9KOJIOTMYECKOI HAIIPAaBJIEHHOCTH HAa OCHOBE MMEIOILMXCS 3HAaHUN 10 (PU3UKE;
7) IEHHOCTH HAYYHOT'0 TIO3HAHUS:
Cc(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UYECKOM HAyKH; OCO3HAHUE LIEHHOCTH HAyYHOW JesTEeIbHOCTH,
TOTOBHOCTh B IIpoliecce M3y4eHHs (PU3MKHM OCYILECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIIBLCKYIO
NeSITeIbHOCTh UHAMBHUYaIbHO U B TPYTIIIE.

METAIIPEJIMETHBIE PE3VJIbTATbI

Ilo3naBaTenbHble  yHHUBepcajibHble Yy4yeOHble jeiicTBua  basoBble
JOrnYecKue nNeicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IpOOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE; ONPEACIIATh LENH JEATEIBHOCTH, 3a1aBaTh IIapaMeTPbl U KPUTEPUHU UX
JOCTHKEHUS; BBIABIATH 3aKOHOMEPHOCTH M IMPOTHBOPEYHS] B PAacCMaTPUBACMBIX (DH3MUYECKUX
SBJICHUSX; pa3padaThIBaTh IUIAH PEUICHUs IPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIIHUXCS
MaTepUaAIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh

COOTBETCTBHUE PE3YJIBTATOB
IeJISIM, OLICHUBATh PUCKU MOCIIEICTBUH JEATEIbHOCTH; KOOPAMHUPOBATH U BBIMOIHATH PaOOTy B

YCIIOBUSIX PEAJIbHOTO,

BUPTYyaJIbHOTO ¥  KOMOMHHMPOBAHHOTO  B3aWMOJCHCTBHSA; pa3BUBaTb KpPEaTHBHOE

MBILUIEHUE [P PELICHUN KU3HEHHBIX POOIIEM.

ba3oBble uccienoBaTe/IbCKUE NEHCTBHA!
BJIaICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH ITOHATUSAMYU U METOAAMHU
¢du3nueckoil HaykH;

BJIaJIeTh HaBbIKAMM y4eOHO-MCCIIEOBATEIBCKON M MPOEKTHON AEATENILHOCTH B 00JacTu
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/OB PEIICHHS 3a1a4
(GU3M4ecKoro conaepkaHus, IPUMEHEHUIO PA3JIUYHBIX METOJOB IO3HAHMSA; BIAACTh BUAAMHU
NeSITeIbHOCTH 10 TIOJIyY€HHIO HOBOTO 3HAHHWS, €ro WHTEepIpeTalyuy, NpeoOpa3oBaHUIO H
IPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTyalUsX, B TOM YHCJIE IPU CO3JaHUM Y4EOHBIX
IPOEKTOB B 00JacTU (pU3MKH; BBIABIATH NPUUYMHHO-CIEACTBEHHBIE CBSA3M M aKTyaJIH3UpPOBATh
3aJady, BBIIBUIaTh T'MIIOTE3y €€ PELICHMs, HAXOAWTh APTYyMEHTBI [UIS JOKa3aTelIbCTBA CBOMX
YTBEPKACHUM, 3a1aBaTh apaMeTpbl U KPUTEPUM PELIEHUS; aHATU3UPOBATh ITOTYYEHHBIE B XO/I€
pelIeHns 3aJa4d pe3yNbTaTbl, KPUTHUYECKH OLEHUBAaTh HUX JOCTOBEPHOCTb, IIPOrHO3MPOBATH
U3MEHEHHE B HOBBIX YCJIOBHUSX; CTaBUTh M (OpPMYyJIHpOBaTh COOCTBEHHBIE 3aJaud B
o0OpazoBatenbHON
NeSITeIBbHOCTH, B TOM YHCJIE€ NpPU HU3y4YEeHUM (PU3MKH;, [aBaTh OIICHKY HOBBIM CHUTYaIUsM,

OLIEHUBAaTh NPUOOPETEHHBIN OMNBIT; YMETh MEPEHOCUTh 3HaHWS 1O (Qu3MKe B

MPAKTUYECKYIO 00J1aCTh



KHU3HEICATCIIPHOCTH; YMETh HHTETPHPOBATh 3HAHUS W3 PA3HBIX HPEAMETHBIX OO0JIacTel;
BBIJIBUTaTh HOBBIE WJIEH, INpelylaraTb OPUTHHAIbHBIC MOIXOABI M PEUICHUs; CTaBUTh
npoOIeMBbl U 3a1a4H, JOITYCKAIONINE aTbTePHATUBHBIC PEIICHHSL.

Padora ¢ undopmanueii:

BJIAJICTh HaBBIKAMHM TTOJydeHUSI MHPOpMAIMU (PU3NIECKOTO COJCp)KaHHUs M3 MCTOYHHKOB
pasHbBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IIOMCK, AaHalu3, CHCTEMAaTH3alMi0 M|
MHTEPIIPETannio HWHGOPMAIMHM PA3IMYHBIX BHAOB W (OpM MpEICTaBICHHS; OLCHUBATH
JOCTOBEPHOCTh  MH(OpPMALINU; UCMOJb30BaTh  CpelIcTBa  WMH(POPMAIMOHHBIX |
KOMMYHUKAI[HOHHBIX ~TEXHOJOTMH B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX |
OpPraHU3alMOHHBIX 33/1a4 C COOJIoeHuEM TpeOOBaHUN ISPrOHOMUKH, TEXHUKH OE30MaCHOCTH,
THTHEHBI, pecypcocOepexXeHusl, NPaBOBBIX W O3THYECKHMX HOPM, HOpPM HH(pOpMannoHHON
0€30I1aCHOCTH; CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJIEPKAHUS B Pa3IMUHBIX (popMaTax C
y4éToM Ha3Ha4eHUs WH(POpMANWU W LENEeBOW ayIUTOPHUH, BHIOMpas ONTHMAIBHYIO (GopMy
IPECTaBICHUS U BU3yaJIH3alUH.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUA:
OCYILLECTBIIATH OOLICHUE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESATENbHOCTH;
pacro3HaBaTh IIPEANOCHUIKU KOH(JINKTHBIX curtyamud U CMSAr4aTh
KOH(IMKTBI; pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM
SI3BIKOBBIX CPEZCTB; IOHUMATh U UCIIOJIB30BATh IPEUMYILECTBA KOMAaHHOW U MHIUBUAYaJIbHOU
paboThI; BBIOMpPATh TEMAaTUKY M METO/bl COBMECTHBIX AEHCTBUH C yUuETOM 00IUX
UHTEPECOB M BO3MOXKHOCTEH KaXXIOIO WICHA KOJUICKTHBA, IPUHUMATh LIEJIA COBMECTHOMN
JESATEIIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATh JACUCTBUA IO €€ JOCTHIKCHHUIO: COCTABIIATh
IUIaH JIEUCTBHM, paclpenessiaTh pojid ¢ Y4€TOM MHEHHH y4aCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM pabOThl; OLEHMBATH KAYECTBO CBOETO BKJIA/1a U Ka)KJJOI'0 YYaCTHUKA KOMAH/Ibl B
o0muMi pe3ynbTaT MO pa3pabdOTaHHBIM KPUTEPHUSM; IpeliaraTb HOBBIC IMPOEKTHI, OLIEHHBATH
UJIEH C MTO3ULIUU HOBHU3HBI,
OpUTMHAJILHOCTH, INPAKTUYECKOW 3HAYMMOCTH; OCYIIECTBIATH ITO3UTUBHOE CTPATETHUYECKOE
MIOBEICHHUE B PA3IMYHBIX
CUTYAIHSIX, IPOSIBIISTH TBOPUECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIe yueOHbIe AelicTBUA CamMoopranu3anms:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO NEATENIBHOCTh B 00JacTu (PU3UMKU U
ACTPOHOMHUHU, BBISBJIATH TPOOIEMBI, CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a/1a4W;
CaMOCTOSITENIbHO COCTaBJISATh IUIAH pEIIeHUs pacu€THBIX M KayeCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHHUSI TMPAKTHYECKOH paboThl € Y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTEeHUH; AaBaTh OLIEHKY HOBBIM CUTYAaIIHIM;

paciupsaTh paMKd y4eOHOro TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI; IeaTh

OCO3HAHHBIN BHIOOP, apIyMEHTHUPOBATH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pEIICHHE; OICHUBATh NPUOOPETEHHBI  OMBIT; CIOCOOCTBOBATH

(hOpPMHUPOBAHKIO U TIPOSIBIICHUIO PYIUIIUU B 00J1aCTH
(u3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHbIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBHI B JACSATEIHHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BIIQ/ICTh HaBbIKAMH MMO3HABATEIbHOU pednexcun KaK OCO3HaHHUS
COBepIIaeMbIX JEHCTBUIN U MBICIIUTEIbHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUI;
UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO
pEeIIeHUs; YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 X
CHUKEHUIO; MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTHUX MIPU aHAJINU3€ PE3yJIbTaTOB



NeSITeIbHOCTH, TPUHUMATh ceOsi, TIOHUMash CBOM HEJOCTaTKH W JOCTOWHCTBA; NPUHUMATH
MOTHBBI M apTyMEHTBI JPYTUX TMPH aHAJIU3€ PE3yIbTaTOB JACATEIHHOCTH; TMPU3HABATH CBOE
NPaBo U MPABO JIPYTUX HA ONIHOKH.

B npomiecce nocTrKeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMBI TI0 (PU3UKE IS
YPOBHS CpefHero o0miero oOpa3oBaHus y O0ydYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBINA
WHTEIJIEKT, MpeArnoiaraomui chopMUpPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AYMOIIMOHAIBLHOE COCTOSHHE,
BUJICTh HATIPABIICHUS Pa3BUTHUSI COOCTBEHHOIN AMOLIMOHAIBLHOM cdepbl, OBITH YBEPEHHBIM B ce0€;
CaMOpETyJIMPOBAHUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NMPUHHUMATh OTBETCTBEHHOCTDH 32
CBOE TIOBEJICHUE, CITIOCOOHOCTh aIalTUPOBATHCSA K AMOIMOHATBHBIM M3MEHEHUSIM U TMPOSBIISATH
THOKOCTh, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBAIlMH, BKIIIOYAIOIIEH CTpEMIICHHE K
JTOCTHIKEHUIO TENH W YCIEeXy, ONTUMU3M, HHUIMATUBHOCTh, YMEHHUE JCWCTBOBATh UCXOMAS U3
CBOMX BO3MOXKHOCTEH, OSMIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh TIOHUMATh 3MOIMOHAIEHOE
COCTOSTHUE JPYTHX, YUUTHIBATH €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYyBCTBHUIO
U COINEPEKHMBAHUIO, COIMATBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTpAMBATh
OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3800 TUTHCSI, IPOSIBIIATH MHTEPEC U pa3peniaTb KOHPIUKTHIL.

IMPEAMETHBIE PE3VYJIBTATBI

K konmy obydenust B 10 kJjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

JIeMOHCTPHPOBATh HA MPUMeEpax pojib U MeCcTO (PU3MKU B (HOPMUPOBAHHHM COBPEMEHHOU
HAay4YyHON KApTHHBI MHpPA, B PA3BUTHU COBPEMEHHOW TEXHMKHU U TE€XHOJOTHUM, B MPAKTUYECKOMN
NeSITeIbHOCTH JIIOJICH; YYUTBHIBaTh T'PAHUIBl MPUMEHEHUS HM3YUYCHHBIX (DPU3MUECKUX MOMETCH:
MaTepHaibHas TOYKa, MHEpLMaIbHAsg CUCTEMa OTCUETa, aOCONIOTHO TBEPJOE TENO, MACAIbHbINA
ra3, MOJEIIU CTPOEHUs I'a30B, JKUJIKOCTEH U TBEPIABIX TE€J, TOYECUHBIN DJIEKTPUYECKUM 3aps IpU
pemeHun GU3NIECKUX 3a71a4,

pacrio3HaBaTh ()U3NYECKHE SBJICHHUS (TPOLECCH) W OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAaHHUKH, MOJEKYJIPHO-KMHETUYECKOM TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
paBHOMEpHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE [BUXKEHHE, CBOOOJHOE MaJeHHE Tell,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3aumojenicTBue Tein, auddysus, OpOoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX Tel, M3MEHEHHE 0O0bEMa Tell MpU HarpeBaHUH
(oxJa)KaeHNN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJICHUE, KPUCTAIIIN3aLMs,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IMOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEKIY IapamMeTpaMu COCTOSIHMs Tra3a B H30IpoLeccax, JJIEKTpU3alus Tell,
B3aUMOJICIICTBHE 3apsA0B; OMNKCHIBATH MEXaHMYECKOE JBID)KEHHE, HCIONB3Ys (U3NYecKue
BEJIMYMHBI: KOOPAHUHATA, ITyTh, IEPEMEILECHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC
TeJla, KUHETUYECKasi SHEPrHsl, NOTECHIMAIbHAs SHEPrusi, MeXaHuueckas paboTa, MexaHU4yecKas
MOIIHOCTb; IPH ONMCAHUY MPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIIOIb3YyEMbIX BEIUYMH,
uX OOO3HAYCHHMS W EIUHHUIBL, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMU BEJIUYMHAMU; ONIUCBIBATH U3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEN U TEILIOBBIE
SBIICHUSI, UCIONb3Yysl (U3UUECKHWE BEIUYMHBL: JABICHHE Ta3za, TeMIlepaTypa, CpeIHs
KMHETUYECKash DHEPrHsl XaOTHMYECKOrO IBMKCHHMS MOJIEKYJ, CPEIHEKBaJpaTH4Has CKOPOCThb
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPrusi, padoTra rasa, Ko3QpQHUIUEHT MOJE3HOTO
NEMCTBUS TEIUIOBOIO JIBUTATENS; MPU ONMCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYMH, WX O003HAUYEHUS WU E€AMHUIIBI, HAXOAUTh (OPMYJIBI, CBSA3BIBAIOIINE
JAHHYI0 (PU3NYECKYIO BEJIMUYUHY C JPYTMMU BEJIMYMHAM; ONUCHIBATH N3YUYEHHBIE IIEKTPUUECKHUE
CBOWCTBA BEIIECTBA U JIEKTPUUECKUE SABICHUS (IIPOLIECCHI), UCMOb3Ys (PU3NUECKUE BETUUNHBL:
JNEKTPUYECKUN 3apsAl, DJIEKTPUYECKOE II0JIe, HANpPSDKEHHOCTh MOJIA, IMOTCHLMAN, PAa3HOCThb
NOTEHIINAJIOB; TPU ONHCAHUM TPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYE€HUS M EIUHUIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
¢u3nUecKy0 BEIWYMHY C JAPYTUMH BEIUYMHAMHM; aHAJIM3UPOBATh (PU3MUYECKHE MPOLECCH U
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SIBJICHHSI, UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI U MPUHIIUIIBL: 3aKOH BceMupHOTO TaroteHus, I, 11 u 111
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUsS] MEXAaHWYECKOW SHEPIrUH, 3aKOH COXPaHEHHUs UMITYJbCa,
NPUHUMUIT CYNEpPHO3ULHUHA CUJI, IPUHUUII PAaBHOINPABUS HWHEPUUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHHMS BEIIECTBA, ra30BbIE 3aKOHBI, CBSA3b CpeHEN
KHHETHUYECKOW SHEPTUHU TEIUIOBOTO JIBMKCHHSI MOJIEKYJ C a0CONIOTHON TeMIEepaTypou, MmepBhIi
3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsaa, 3akoH Kymona, mpu stom
pa3nuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOE BBIPAXKEHHE U YCIOBHS
(rpaHuLBI, OONACTH) TPUMEHUMOCTH;, OOBSCHSATH OCHOBHBIC TMPUHIUMBI JIEHCTBUS MAIIUH,
npuOOpPOB M TEXHUYECKHX YCTPOWCTB; pa3inyaTh YCJIOBUA X 0€30MacHOrO MCIOJb30BaHHUS B
MOBCETHEBHOM JKU3HH; BBITIONHATH YKCIIEPUMEHTBI 10 UCCIIEIOBAHUIO (DU3MUECKUX SBICHHUMA U
IPOLIECCOB C MCMOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHH, MpHu 3TOM (OPMYyIUPOBAThH
npoOiieMy/3amaqy W TUNOTE3y Y4YeOHOTO OKCIEPUMEHTa, CcoOMpaTh yCTaHOBKY U3
peJIOKEHHOr0 000pyAOBaHHUs, MPOBOJUTh OMBIT U (OPMYJIUPOBATH BHIBOJIBI; OCYIIECTBIISThH
npsiMble U KOCBEHHBIC M3MEpPEHHS (U3NYECKUX BEIUYHH, MPU 3TOM BBIOMPATH ONTHMAbHBINA
crocod M3MEpEeHHs] U HCIOJIb30BaTh M3BECTHBIE METOMABI OICHKU IOTPEIIHOCTeH H3MEpeHHi;
HCCJICIOBATH 3aBUCUMOCTH MEXTy (PU3NIECKUMU BETUIMHAMH C
HCIIOJIb30BaHUEM MPSAMBIX HU3MEPEHHM, MPU TOM KOHCTPYHpPOBaTh YCTaHOBKY, (DMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBUCUMOCTH (PH3UYECKMX BETUYMH B BUAEC TaOMUI] U TpaduKoB,
JIeNIaTh BBIBOJBI MO pe3yJbTaTaM HMCCIEAOBAaHUS; COOII0ATh MpaBuia 0e30MacHOro Tpyaa Mpu
MPOBEJICHUH MCCIIEAOBAaHUN B paMKaX y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-HCCIEI0BATEbCKON 1
MPOEKTHOI NEATEIbHOCTU C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB U J1aOOpaTOPHOTO
000pyI0BaHUs; peniaTh pacYETHBIE 3a/1a4M C SBHO 33JJaHHON (DU3MYECKON MOJEIBIO, HCIIONb3Y S
duznyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMpATh (PU3UUYECKYIO
MOJIeIb, BBIACISATh (U3UYECKUE BEIMUYUMHBI W (OPMYIIbI, HEOOXOMUMEBIC sl e€ peleHus,
MPOBOAUTH Pacu€Thl U OLEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAUYEHUS! (PU3NYECKON BEITMYMHBI,
peuiaTh KayeCTBEHHbIEC 3aJaud: BBICTPAMBaTh JIOTHYECKH HENPOTUBOPEUHMBYIO IIETIOUKY
paccy X AeHH ¢ Oopoi Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SBIICHUS;
UCIONIb30BaTh TPHU PEIICHWH Y4YeOHBIX 3a/ad COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALMU M MPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHONH HMH(POpPMAINH, TOJIYYCHHONH W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
AQHAIM3UPOBATh TOJIy4YaeMyl0 HHQPOpMAIHUIO; MPUBOIUTH MPUMEPHl BKIAJa POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE INPOIECCOB OKPYKAIOLIErO0 MHUpPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHI; HCIOJIb30BaTh TEOPETUUYECKUE 3HAHHS MO (DU3WKE B MOBCEIHEBHON JXU3HU IS
obecrieueHust 6€30MaCHOCTH TIPH OOpaIieHUH ¢ NMPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
JUTSE COXPAHEHHUSI 3JI0POBbS U COOIOJICHUS HOPM JKOJIOTHYECKOTO TOBEICHUS B OKPY KOS
cpene; paboTath B IpyMIe C BBIIOIHEHUEM Pa3IUYHbBIX COIIMABHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIBL, PAMOHAIBHO pACHpeNesiTh OOS3aHHOCTH W IUIAHUPOBATH
JIEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJCKBATHO OLEHMBATH BKJIAJ KaXJ0ro H3
YYaCTHUKOB TPYMIIBI B PELICHUE pacCMaTPUBAEMOi MPOOIEMBI.
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3. TemaTnyeckoe NJIAHHPOBAHHE

Ne HasBanne pasnena wiam | Koa-so | Kon-Bo Kon-Bo 0P
II/IT | Tembl yacoB | abopar-x KOHTP-X
pabot pabot
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 dusznka u METOJIbI | 2 bubmunoreka LIOK
HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Paznexn 2. MEXAHUKA
2.1 Ky HeMATIK 5 but6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
2.2 Jnnammxa 7 but6mmoreka [IOK
https://m.edsoo0.ru/7f41bf72
2.3 3aKkoHBI coXpaHEHUS B |6 1 1 bubnuoreka [JOK
MEXaHUKE https://m.edsoo0.ru/7f41bf72
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI  MOJIEKYJISIpHO- | 9 1 bubnuoteka [JOK
' KUHETHYECKOU TEOpUHU https://m.edso0.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHI 10 1 bubmorexa HOK
https://m.edsoo0.ru/7f41bf72
ArperaTHble COCTOSIHUST | 5 bubnuoteka [JOK
3.3 BEIIIECTBA. https://m.edsoo0.ru/7f41bf72
@Da3oBbIe NEPEXOIbI
Pa3nea 4. JIEKTPOANHAMUKA
1 bubmuoteka [JOK
4.1 IeKTpOCTATHKA 10 https://m.edsog. ru/7f41bf72
[ToctostHHBIN 1 bubmuoreka [{OK
42 IJIEKTPHUCCKUI TOK. | 4, https://m.edsoo.ru/7f41bf72
' Toku B  pa3IUyHBIX
cpenax
5. O6o0marormee 2 bubmuoreka [{OK
IOBTOPEHHE https://m.edsoo.ru/7f41bf72
HToro 68 3 3
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KanennapHo-rematuueckoe miuanupoBanue. ®usuka. 10 kiaace

(2026/2027 yueoHblii roa)

Ne m\nm Hassanue pasnena. Temsl Cpoku IIpum.

ypoka BBITIOJTHEHUSI
Al | gakr

OU3NKA U METOAbI HAYYHOTI'O ITIO3HAHUA

1. ®dusnka — Hayka o npupoje. Haydnbie MeTo b1 O3HAHUS 01.09
okpyxatomiero Mupa. UTh Ne 80, 81

2. Posb 1 MecTo ¢u3nKu B GOPMHUPOBAHNN COBPEMEHHON HAYUHOM 03.09
KapTHUHBI MUDA.
CrapToBasi IMarHoCTHKA (TeCTHPOBAHME)
KNHEMATHUKA

3. Mexaunueckoe naBwxkeHue. OrHOcUTENbHOCTH Mexanuyeckoro | 08.09
nBmkenus. [lepeMerienue, CKOpoCTh, YCKOPEHHE

4, PaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE 10.09

S. PaBHOyCKOpEHHOE MTPSIMOJIMHENHOE ABM)KEHHE 15.09

6. CBoOoHOE MmajieHne. Y CKOpeHHue CBOOOTHOTO MaACHUSs 17.09

7. Kpusonuneiinoe neuxenue. J[BrmkeHne mMarepuanbHoi Touku 1o | 22.09
OKPYXHOCTHU
JANHAMUKA

8. [Tpuntun oTHOCcHTENbHOCTH ["anmumnes. UHeprinambHbIE CUCTEMBI 24.09
orcyeta. IlepBblii 3akoH HeroTOHA

9. Macca tena. Cuna. [Ipunnun cynepniosunuu cuil. Bropoii 3akon | 29.09
HproToHa 11711 MaTepuaIbHON TOYKHU

10. Tperuii 3akoH HploTOHA U151 MaTepUAIIbHBIX TOYEK 01.10

11. 3akoH BcemupHoro Tarorenus. Cmma Tsoxectu. [lepsas | 06.10
KOCMHYECKasi CKOPOCTb

12. Cwta ynpyroctu. 3akoH ['yka. Bec Tema 08.10

13. Cuna tpenust. Kospounuent tpenns. Cuna conpotusienus npu | 13.10
JIBUKCHHUH TeJa B )KUIKOCTU WJIU rase

14. [loctymarenbHoe W BpamiatenbHoe JBHWKeHHE abcomoTHO | 15.10
TBEpHOro tema. MowmeHT cuibl. [lmewo cuibl.  YcioBus
paBHOBECHsI TBEPIOIO Tesa
3AKOHBI COXPAHEHHWS B MEXAHUKE

15. Nmrirynec MaTepuanbHON TOYKH, CHCTEMBbl MarepuaibHbIX Touek. | 20.10
Wmnynbe cunpl. 3akOH COXpaHEHHs HMIyJbca. PeakTuBHOE
JIBUKCHHE

16. Pabora u cuibl. MOIIHOCT®D. 22.10
KuHeTndeckas oJHeprus MarepuanbHOH Touku. Teopema 00
M3MEHEHHH KHHETUYECKOH YHEprun

17. [TorenmmansHass sHeprus. I[lotenmuanpHas »sHeprus ympyro | 05.11
neGopMHUpOBaHHOW TPYXUHBL. [loTeHIMaNbHAs SHEPrUs Tena
BOJIM3U MOBEPXHOCTH 3eMJIU

18. [lorennmaneHple W HeMOTeHIMaNbHBIE CHIBL. CBsi3b pabots! | 10.11
HEMOTEHUHUAIbHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM 3HEepruu
CHCTEMBI Tell. 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPTruu

19. JladopaTopnasi padora Ne 1 12.11
«HccnenoBanue  cBsi3M pabOTBl  CHJIBI € U3MEHEHHEM
MEXaHUYECKOM HSHepruum Teja Ha TpUMEpPEe  PacTsHKEHUS
PE3UHOBOTO KIYTa»
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20. Kountpoasnasa padora Ne 1 mo teme «Kunematuka. Junamuka. | 17.11
3aKOHBI COXpaHEHHUsI B MEXaHUKE)
OCHOBBI MKT

21. OCHOBHBIE TIOJIO)KCHHUSI MOJICKYJIIPHO-KMHETHYeCKOH Teopuu. | 19.11
BpoyHnoBckoe nBuxenue. Juddysus

22. Xapaktep MABWKCHUS U B3aWMOJICUCTBHS YacTUIl BemiecTsa. | 24.11
Mojenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI

23. Macca mosexyin. KonndectBo BemectBa. [loctosiHaass ABoraapo 26.11

24, TemoBoe paBHOBecue. Temnepatypa u e€ uzmepenue. lllkana 01.12
temnepatyp Llenbcus

25. Wneanphbiii raz B MKT. OcHoBHOe ypaBHeHne MKT 03.12

26. AOGcomoTHas TeMIiepaTypa Kak Mepa CpelHell KHHETHYECKOM 08.12
SHEPTUU JABIKEHUS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Knanelipona

27. 3akoH J/lampToHa. ["a30BbIC 3aKOHBI 10.12

28. JlabopaTopnasi paGora Ne 2 15.12
«MccnenoBanre 3aBUCUMOCTH MEX]y IapamMeTpaMu COCTOSIHUS
Pa3peKEHHOTO razay

29. M3ompomeccel B uaeanbHOM Taze u  uX rpaduueckoe | 17.12
IPEJICTABJICHHE.
OCHOBBI TEPMOANMHAMUKU

30. BHyTpeHHsIsI SHEprus TepMOJMHAMUYECKOH CHUCTEMBI U CIOCO0BI | 22.12
e€¢ u3meHeHus. KomuyecTBo TemaoTel M pabora. BHyTpeHHss
SHEPTHUsl OJJHOATOMHOTO HAEAJIHHOIO rasa

31. Buns! rennonepenaun 24.12

32. VaenpHas TermmoéMKOCTh BemecTBa. KommdecTBo TemtoTel mpu | 29.12
Teronepenade. AnuabaTHbIN mpoliece

33. [lepBbIii 3aKkOH TEpMOAWHAMUKHM W ero mnpuMmenenwe K | 30.12
u3omnporeccam. U'THh Ne 80, 81

34. HeobOpatumocts mporeccoB B mpupone. Bropoit  3akon | 12.01
TEPMOJIMHAMUKHU

35. [Tpuntun nevicteus u KI1JI TemmoBoit MamHb 14.01

36. uxn Kapno u ero KII 19.01

37. DKOJIOrHYecKre mpoodIeMbl TEIIOHEPTETHKU 21.01

38. O6oOmatomuii  ypok  «MonekynspHas  ¢uszuka. OcHoBbl | 26.01
TEPMOIMHAMHKHY

39. KontpoabHas padora Ne 2 mo teme «Monekymsipraas ¢usuka. | 28.01
OcCHOBBI TEPMOJAMHAMUKHI
AI'PETATHBIE COCTOSAHUSA BEHHIECTBA. ®A30BBIE
IMEPEXOAbI

40. [TapooOpa3oBanre U KOHIEHCAITHS. 02.02
HcnapeHue u kuneHue

41]. AOconroTHas u OTHOCUTEIbHAS BJIAKHOCTH Bo3ayxa. | 04.02
Hacepliennslii nap

42. Teépmoe Temo. Kpucrammmueckue u  amopdusie  Tena. | 09.02
AHn3orponusi CBOMCTB  KpucTauioB. JKHAKME  KpHUCTaJUIbI.
CoBpeMEHHbBIE MaTEPHUAIBI

43. [TnaBieHue M KpUCTAIITA3AITHS. 11.02
VY enbHas TEIIOTA IUIABICHHMSL.
CyOnumarnus

44. YpaBHeHHEe TEIIOBOro HajaHca 16.02
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IJIEKTPOCTATUKA

45, OnekTpu3anus  Teln.  Onekrpuueckwit  3apsan.  Jlea  Buma | 18.02
DJIEKTPUIECKUX 3aPSI0B

46. [IpoBOHUKYM,  JIUAJAEKTPUKH W TOJYINPOBOJHUKH.  3akoH | 25.02
COXPaHEHHUS ICKTPUUECKOTO 3apsiia

47. B3aumopeiicteue  3apsgoB.  3akoH  Kymona.  Toueunsrit | 02.03
IEKTPUYECKUN 3aps

48. Hampsox€anocTs anektpudeckoro nods. [Ipunnun cynepmnos3uiuu | 04.03
IEKTPUYECKUX MOJIeH. JINHUKY HaNPssKEHHOCTU

49, PabGorta cun snekrpocratudeckoro mons. Ilorenmuman. Pasnocts | 11.03
MOTEHIINAJIOB

50. [IpoBoHUKKM M JWANEKTPUKH B 3JeKTpocTtaTHueckom modje. | 16.03
JsnekTpudeckasi NPOHUIIAEMOCTb

51, OnexTpoémkocTh. Konpencarop 23.03

52. DNeKTPOEMKOCTD IIOCKOTO KOHICHCAaTOpa. JHeprus 3apspkeHHoro | 25.03
KOHJICHCATOpa

53. JlaGopaTopHas paborta "Uzmepenue anektpoémkocTu | 06.04
KOHJeHcaropa"

54, [TpuHTIIMTT IEHCTBUS U IPUMEHEHHUE KOHJICHCATOPOB, 08.04
KOMUPOBAJIBLHOTO ammapara, CTpyHHOTr0 IPUHTEpA.
DJIEKTPOCTATUYECKAs 3alIUTA. 3a36MJICHHUE JIEKTPOIPUOOPOB
MOCTOSHHBIN DJIEKTPUYECKU TOK. TOKH B
PA3JINMYHBIX CPEJAX

95. DJeKTpUUecKuil TOK, YCIoBUS ero cyuiectBoBanus. [loctosuneni | 13.04
tok. Cuna Toka. Hanpsixenne. ConpoTtusiienue. 3akoH Oma s
y4acTKa [enu

56. [TocnenosarensHoOE, NapaaienbHOE, CMEIIAHHOE COCIMHEHHE 15.04
npoBOAHUKOB. JIabopaTopHasi padora Ne 3 «3yueHue
CMEIIAHHOTO COSAMHEHMS PE3UCTOPOBY

57. PaboTa 1 MOIITHOCTH 2JIeKTprueckoro Toka. 3akoH Jxoyns-Jlenna | 20.04

58. 3akon Owma i monMHOW (3aMKHYTOM) »sneKTpudeckod 1enu. | 22.04
Kopotkoe 3ambikanue. JlaboparopHas padota «U3mepenne DJ1C
MCTOYHUKA TOKA M €T0 BHYTPEHHET0 CONMPOTUBIICHUS

59. DNeKTpOHHAs TPOBOAUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH | 27.04
COTMPOTHBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTh

60. DIIEKTPUUYECKHI TOK B BAaKyyMe. 29.04
CBolicTBa DJIEKTPOHHBIX IMYYKOB

61. [TomynipoBOTHUKH, UX COOCTBEHHAsI W TIpUMecHast poBoauMocTh. | 04.05
CaoiictBa p—Nn-nepexoja. [ToaynpoBoiHUKOBBIE TIPUOOPHI

62. DIIeKTPUUECKHUI TOK B pacTBOpaxX M paciijiaBax 3JIEKTPOIUTOB. 06.05
DNIEKTPONUTHYECKAs] AUCCOLMAIUS. DIESKTPOJIN3

63. DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U 11.05
HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma

64. OnexkTpuueckue NpuOOpel M yCTpoMCTBa M uX mpakrtuyeckoe | 13.05
npuMeHenue. [lpaBusa TexHuKku 6€30MacHOCTH

65. Konrpoabnas padora Ne 3 mo reme «JIeKTPOCTATHKA. 18.05 Iepenoc c
IlocTosiHHBIN J1ekTpUYecKHil TOK. TOKH B Pa3jIM4YHbIX cpeaax» 66 ypoka

66. O0600marmui YpoK mo TeMe « IJIEKTPOTMHAMHUKA» 20.05

67. O06o0maro1iee NOBTOPEHHE M0 TeMe «MexaHuKay 25.05

68. O6o06maromuii ypok nmo teMam 10 kimacca 25.05
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kon
NpoBepPsIEMOro
pe3yJabTaTa

IIpoBepsiemble nmpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMoHCTpHUpOBaTh Ha TpUMEpax poidb U MecTo (HU3UKU B
(hOpMHUPOBaHUHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH
Jronen

10.2

VY4uTBIBaTh I'PaHMIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUYECKHX MOJEINe:
MaTepualibHas TOYKa, MHEepIHUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJEIINA CTPOCHMS ra30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIA OJJICKTPUYECKUU 3apsii — IPU PpELICHUU
(bU3UYECKUX 337124

10.3

Pacno3naBate ¢uszmyeckue sBiaeHUs (MPOILECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKU, MOJEKYISIPHO-KHHETHYECKOW TEeopuun
CTPOEHHS BellecTBa M  OJEKTPOJAUHAMHMKHU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE ABUKEHUE, CBOOOJHOE MaJcHUE
TeJ, ABUXKEHUE IO OKPY>KHOCTH, HHEPIMsS, B3aUMOJEWUCTBHE TEI,
muddy3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHe o00BhEMa Teln TpU  HarpeBaHHH
(oxJaxxaeHrun), TEMJIOBOE paBHOBECHE, HCIIAPEHHE, KOHJEHCAlus,
MJIaBJeHUE, KpUCTAJUIM3alUs, KHUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXAYy IlapaMeTpaMH COCTOSIHHSI Ta3a B U30Ipolieccax;
AIEKTPHU3ALIUS TEJl, B3aMMOJICHCTBHE 3aPsI0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIDKEHHE, HCHOJIb3ys (HU3HUECcCKue
BEJIMYMHBI: KOOPAWHATA, IyTh, MEPEMEILECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJbC TEla, KHHETHYeCKas OHEpIrus,
NOTEHIMANIbHAasl JHEpPrus, MexaHudeckas paboTa, MeXxaHHUecKas
MOIITHOCTh; IPY OMHMCAaHUH MPABUIIBHO TPAKTOBATH (PU3UYECKHIA CMBICI
UCMOJb3YEMBIX BEIMYMH, MX OO0O3HAuU€HWs W E€AMHUIbI, HAXOAWUTh
(bopMyIIBl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYyTUMHU
BEJIMYNHAMU

10.5

OnuceiBaTh H3y4YE€HHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE
SBIICHUS, UCHONB3Yys (U3MUECKHE BEIWYHMHBI: JaBJICHHE Tras3a,
TeMmepaTrypa, CpeaHss KHHETHYECKas JHEpPrusi XaoTUYECKOro
NBW)KEHUS MOJIEKYJ, CpPEIHEKBAJPAaTHUYHASI CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHSs SHeprus, pabora rasa,
KO3(pPUIIMEHT T™OoJIe3HOr0 MAEHCTBUS TEIJIOBOrO JABUTATENsl; MpH
ONMCaHUU HPaBUIIBHO TPaKTOBAThH duznyeckuit CMBICIT
UCIIONBb3YEMBIX BEJIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTh
(bopMyIIbI, CBS3bIBAIONINE JAHHYIO PU3NYECKYIO BEIUUUHY C IPYTHMH
BEJIMYMHAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUYECKHUE CBOWCTBA BEIIECTBA H
ANIEKTPUYECKUE  SIBIICHUsI  (TPOIECCHI), WCIONb3ys  (u3uveckue
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BEJIMYMHBI: NIEKTPUYECKUN  3apsf, IIEKTPUYECKOE  TIOJIE,
HaIpsHKEHHOCTh  MOJIA, NOTEHIMAJ, PAa3HOCTh MOTEHLIHAIOB; IIPHU
OINMCaHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICT MCIIONb3YEMBIX
BEJIMYMH, HX OOO3HAUEHHUS M EJUHHULI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME  JIAaHHYIO  (U3WYECKYI0 BEIWYMHY C  JPYyTUMH
BEJIMYMHAMH

10.7

aHAM3UPOBaTh (PU3MUECKUE MPOLECCHl M SBIEHUS, MCIOJb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, Il
u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIuH,
3aKOH COXPaHEHUs MMITYJIbCa, MPUHLUI CYNEepPHO3ULINN CHUJI, TPUHLIUI
paBHOIIPAaBUS MHEPLUANBHBIX CHUCTEM OTCU€Ta; MOJEKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOECHHMSI BEILLECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOM SHEpruM TEMJOBOTO JBM)KEHUS MOJIEKYJN C
a0CONIOTHOW TEeMIIepaTypol, MEpBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHMs JJIEKTPUUECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOe
BBIPOKECHHE M YCIOBHS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPHUHIMIBI JAEUCTBUS MAIIUH, NPUOOPOB H
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX O€30MaCHOTO
HCIIOJIb30BAaHUsI B IOBCETHEBHOM )KU3HU

10.9

BBIMONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MMpoOHECCOB C UCIIOJIB30BAHUCM MPAMBIX U KOCBCHHBIX HBMGPGHHﬁ; npu
3ToM (opMyIupoBaTh TMpobieMy (3amady) M THUIOTE3Y Y4YEOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO
000pYI0BaHUsl, MPOBOAUTH OMBIT M (POPMYINPOBATH BBHIBOIBI

10.10

OcymecTBiATh MpsIMBIE U KOCBEHHBIE U3MEPEHHs] (PU3NYECKUX
BEJIMYMH, MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U
HCIIOJIb30BATh U3BECTHBIE METO/IbI OLICHKU NIOTPEIIHOCTEH U3MEPEHUI

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAY (PU3MUYSCKUMHU BEIMYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHMId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl TOJYYCHHOW 3aBHCHMOCTH
(U3MYECKUX BETUYHMH B BUE TAOIUIl U rpauKoOB, AeIaTh BHIBOABI 11O
pe3yJIbTaTaM MCCIICIOBAHHMS

10.12

CobOmromaTe mpaBmiia  0€30MacCHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATEIbCKON 1 TPOCKTHOM AEATENPHOCTH C HCIIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONB3Ysl (U3NYECKUE 3aKOHBI U TPUHLUIBI, HA OCHOBE aHalu3a
YCIOBHSI  33/la4d  BBHIOMpATh  (U3UYECKYI0 MOJENb, BBIICIATH
(bu3nvecKrue BEIMYMHBI U (POPMYIIBI, HEOOXOUMBIC ISl €€ PEIIeHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS
(hU3UIECKON BEITMYUHBI

10.14

Pemate Ka4eCTBEHHBIE 3a7a4M: BBICTPAauBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LIETIOYKY PACCYXKACHUW C ONOPOM HA U3YyUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UUYECKHE SIBJICHUS

10.15

Hcnonp3oBaTe MNpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHPOBAHUS,
UHTEpPIpPETallMd M MpPEACTaBICHHUS Y4eOHOM M Hay4dHO-NOMYJIIPHOH
uHpOpMalMY, TOJYYSHHOM M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKH

17




aHAJIM3UPOBAThH MOJyYaeMyl0 HHPOPMAIIUIO

10.16

[TpuBOANTH TpPUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOLECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHrs 0€30macHOCTH pHU OOpaIieHUH ¢ MpuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMHU, MJIi COXPAHEHMsI 3I0pPOBbs H
cOOJII0ICHHSI HOPM 9KOJIOTMYECKOTO MOBECHUS B OKpY KalollIen cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH,
MJIaHUPOBaTh  paboOTy  TPYIIBI, paIlMOHAIBHO  paclpeiciiiaTh
00S3aHHOCTH U IJIAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyalHUsIX, aJ€KBaTHO OIEHHUBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB
TPYIIbI B pellIeHHe paccMaTpuBaeMoil mpobieMbl

IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTIACC

Kox Kon

pa3nesia

npoBepsieMoro | IlpoBepsieMble 3JieMeHTBI COIEPKAHUS
JJIeMeHTa

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHUWA

®usuka — Hayka o npupoge. Hayunsle MeTOIBI ITO3HAHMS

11 OKpy’Karomiero Mupa. Ponap skcnmepuMeHTa W TEOpUU B

MIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE

1.2

MopaenupoBanue (U3UUECKUX SBICHUH U IPOIECCOB.
Hayunbie rumnore3pl. ®Pu3nueckue 3aKOHbI U TEOPUHU.
['panunel mpuMeHUMOCTH (PuU3M4YecKuX 3akoHOB. [IpuHIMNI
coorBeTcTBUs. Ponb u Mecto ¢uszuku B (popMuUpOBaHUH
COBPEMEHHON HAy4YHOW KApTHHBI MHpA, B MNPAKTUYECKOU
eITeIbHOCTH JII0ICH

MEXAHUWKA

KMHEMATHKA

2.1.1

MexaHudeckoe ABHKCHUC. OTHOCHUTENHLHOCTD
MeXaHn4eckoro aBuxeHus. Cucrema orcuéra. Tpaekropus

2.1.2

[lepemenienue, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAas
CKOPOCTb) M YCKOPEHUE MATEPUATBLHON TOUYKU, UX MPOEKIIUU
Ha OCH cucTeMbl KoopauHaT. CliokeHHe NepeMEeNnIeHU u
CJIOKEHUE CKOPOCTEH

2.1

2.1.3

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  NPAMOJIUHEHHOE
nBIoKeHUe. ['paduku 3aBHCHMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOpEHUs, IIyTU U NEPEMEILECHNUS MAaTepUaIbHON TOYKU OT
BPEMEHU

214 CBoOoaHoOe najeHre. Y CKopeHrue CBOOOTHOTO MaICHHS

2.15

KpuBonuneiinoe aBukeHue. PaBHOMEpHOE  JBH)KEHUE
MaTepUaJIbHOM TOYKHM IO OKPYXKHOCTH. YTIIOBasi CKOPOCTS,
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JIMHEWHAs CKOpOCTb. IIepuon u 4acToTa.
L[eHTpOCTPEMUTENBHOE YCKOPEHHE

2.16

TexHuueckre yCTporuCTBa: CIHUAOMETP, IBUKEHHUE CHAPSIOB,
LCTIHBIC U pCMCHHBIC IICPpCaavn

2.1.7

[IpakTuyeckue paboThl. M3MepeHre MrHOBEHHONH CKOPOCTH.
Hccnenosanue COOTHOILIECHUS MEXIY Iy TSIMH,
MPOMICHHBIMA TEJIOM 3a IIOCJIEOBAaTEIbHBIE PaBHBIC
IIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM IBHXXCHHH C
Ha4yaJIbHOW CKOPOCTBIO, PABHOU HyI0. M3ydeHue nBuKeHUs
IIapuKa B BS3KOM JXKUAKOCTU. V3ydeHue ABM)KEHUS Tena,
OpOLICHHOTO TOPU30HTAIBHO

2.2

JIMHAMUKA

2.2.1

IIpunnun otHocurensHocTH [ammies. llepBelii  3aK0oH
Hprotona. IHepmaabHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHIMI cynepno3uimu Cuil

2.2.3

Bropoii 3akoH HplooTOHa 118 MaTepuUaTbHOM TOYKH B
uHepmuansHoii cucteme orcuéra (MCO). Tperumit 3akoH
HploTOHA /17151 MaTepuaibHBIX TOUEK

2.2.4

3akoH BceMupHoro TtsaroreHusa. Cuna Ttsxectu. IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHUSI CKOJIBXEHUS U
cuna TpeHus Tmokos. Koaddumment tpenums. Cuma
COIIPOTHBJICHUS NIPH IBM)KEHUU TeJa B )KHUJIKOCTH WJIU Ta3e

2.2.7

[ToctynaTenbHOE ¥ BpalaTeabHOE JBUKCHHE a0COIIOTHO
TBEPJIOTO TETA

2.2.8

MOMEHT cuibl OTHOCUTENBHO OcU BpamieHus. [lineuo cuibl.
Ycnosus paBHoBecus TBEpaoro Tena B MCO

2.2.9

TexHuueckue  yCTpPOMCTBA:  NMOMUIMIIHUKY,  JBH)KCHHUE
UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Tpaktrueckue pabotel. M3ydeHue aBukeHus Opycka IO
HAKJIOHHON INIOCKOCTU TIOJA JEHCTBUEM HECKOILKHX CHII.
HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3ZHUKAIOIINX
B nedopmupyemMoll MpyKWHE W PE3MHOBOM oOpasie, OT
BeMMuuHbl uX gedopmarnuu. HMccnenoBaHue — yCIOBHiM
paBHOBECHsI TBEPJIOTO TEJa, UMEIOLIET0 OCh BPAIllCHHS

2.3

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynec MaTepuaJbHOM TOYKH, CHUCTEMBl MaTEPHUAIBHBIX
ToueK. VIMITyJIbC CHIIBI M M3MEHEHHUE HMITYJIbCA TEJIa

2.3.2

3akoH coxpanHenuss wumnyiasca B HMCO. PeaktuBHOE
JBUKCHHUEC

2.3.3

PaGora cuiiet

2.3.4

MOoIIHOCTD CHJIBI

2.3.5

Kunernueckass 3Heprusi MarepuagbHOil Touku. Teopema o
KUHETHUYECKON SHEPTUHn

2.3.6

ITorenunanpHas dHeprud. IloTeHnmanbHas dHeprus ynpyro
negopmupoBaHHOW mpykuHBL. [loTeHIManpHasi SHEprust
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Tena BOJIM3M OBEPXHOCTH 3eMIln

HOTGHI_[I/IaJII:HBIC N HCIIOTCHIMAJIbHBIC CHUIIBI. CBs3b paGOTBI
HCIMOTCHIHMAJIBHBIX CHJI C HU3MCHCHUCM MEXaHUIeCKOM

2:3.1 SHEPTUU CHCTEMBI T€J. 3aKOH COXPAaHEHUs MEXAHMUYECKOH
SHEPTUU

2.3.8 Yrupyrue v Heynpyrue CTOJKHOBEHUS

239 TexHuueckrne yCTpPOMCTBA: JBH)KEHUE PAKET, BOJOMET,

KOIIep, IPYKUHHBIM MUCTOJIET

[IpakTuyeckue paboThl. M3yueHue cBS3M CKOPOCTEH Tel Mpu
2.3.10 Heynpyrom ypaape. McciemoBanwe cBsizu paOOThI CHIIBI C
M3MEHEHUEM MEXaHUYECKOM SHEPIuu Tela

MOJIEKVJIAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

OcHoBHbIE IIOJIOKEHUSA MOJIEKYJIAPHO-KUHETUYECKON
3.1.1 teopun. bpoyHoBckoe mBmxeHue. ubdysusa. Xapakrep
IBWKCHUSA U B3aUMOJCHCTBUA YaCTHI] BEIIeCTBA

Mopenn cTpoeHUsl ra3oB, XUIAKOCTEH U TBEPABIX Tel U

3.1.2 . .
00BsSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJEIEH

Macca wmonekyn. KommvectBo BemiectBa. IlocrosiHHas

313 ABoraapo

TemmoBoe paBHOBecue. Temmepatypa U €€ HU3MEPEHUE.

3.14 [IIxana temnepatyp Llenbcus

Mogens  uaeanbHOro  raza. (OCHOBHOE  ypaBHEHHUE
MOJICKYJISIPHO-KMHETUYECKOM TEOPUH HI€AJIbHOTO ra3a

3.15

AOcomoTHas TemMrepaTypa Kak Mepa cpeHe KHHETHYECKOM
3.1.6 SHEPTUHM TEIUIOBOTO JABWXKEHHUs dactull rasza. I[lkama
temneparyp KenpBruHa

3.1.7 VYpasuenue Knanelipona — MenaeneeBa. 3akoH JlanpToHa

l'azoBeie 3akoHbl. M3ompoueccsl B HMACAaIBbHOM Trasze ¢
3.1.8 MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TEpMa, M30X0pa,
n3zobapa

3.1.9 TexHudyeckue yCTpoicTBa: TEpMOMETp, OapoMeTp

[Ipaktuyeckne paboTsl. M3Mepenue wmacchl BO3AyXa B
3.1.10 KJIaCCHOM KoMHarte. lcciemoBanue 3aBUCHMOCTH MEXKITY
rapaMeTpamMu COCTOSIHUSI pa3peKEHHOr0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKHN

TepmonuHamuueckass cucTteMa. BHyTpeHHSs  JHEprus

3.2.1 . .
TEPMOIMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHMSI

KonmnyecTtBo TemnoTrel W paborta. BHyTpeHHSST SHeprus
0JIHOATOMHOTO UACaJIbHOTO ra3za

3.2.2

Buasl Tennomnepenaun: TEIONPOBOJHOCTh, KOHBEKIIUS,
3.2.3 m3nydeHue. TemmoéMKkocTh Tena. YenbHas TerI0EMKOCTh
BellecTBa. Pacué€r KoamyecTBa TEMIOTHI IPU TEILIONEpeIaye

IlepBbil 3akoH TepMoaMHAMHUKU. [IpuMeHeHue nepBoro
3.2.4 3aKOHAa TEPMOJAMHAMHUKMA K wu30mporeccaMm. [ 'paduueckas
MHTepOpeTanus padoThl ra3a

3.2.5 TernoBsle  MamuHbl.  [IpuHOMNBL  TEHCTBUSL  TEIUIOBBIX
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MmamuH. [IpeoOpa3oBanHusi SHEPruM B TEIUIOBBIX MalllMHAX.
Kosdpdumment monesnoro neiicteust  (mamee — KIIJI)
terioBoi MamuHbl. Hukia Kapao u ero KI1J{

Bropoii 3akon TepmoarHamMuku. HeoOpaTUMOCTh Ipo1ieccoB

3.2.6 B mpupome. TeruioBble JABUTATENH. DKOJOTHYECKHE
poOIIEMBI TEIUIOHEPTETHKU

327 TexHuueckue  yCTpOWCTBA:  JBHUrareilb  BHYTPEHHETO

o cropaHusi, ObITOBOM XOJIOIUILHUK, KOHJIUIIHOHED

328 [IpakTnueckue paboTHI. N3mepenne yIEIbHOU

o TEMIO0EMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpazoBanre M KoHAeHcamus. VcmapeHue W KUIICHUE.

3.3.1 VYaeneHas — TeioTa — MapooOpa3oBaHUA.  3aBHCHUMOCTh
TEMIIEPaTypbl KUMIEHUS OT JaBJICHHUS
332 AOcomoTHasT W OTHOCUTENIbHAs BJIQXKHOCTh BO3yXa.
Haceiiennsiit nap
Teépnoe Ttemo. Kpucrammmueckue u amopdHBIE Tena.
3.3.3 AHun3oTpomnus CBOMCTB KpucTamioB. JKujakue KpUCTaLIbI.
3.3 CoBpeMEHHbIE MATEPHUAJTBI
334 [InaBnenne W  KpucTauM3auMs. YJAelbHas  TeEIUIOTa
iaBieHus. Cyomumanus
3.35 YpaBHEHHE TEMJIOBOTO OamaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP M IICUXPOMETD,
336 KaJIOpUMETpP,  TEXHOJOTHMH  TOJYYEHHS  COBPEMEHHBIX
MaTepuajgoB, B TOM  YWCIE  HAHOMAaTepualoB, U
HAaHOTEXHOJIOTUHU
3.3.7 [TpakTrueckue paboTel. 3MepeHne BIaKHOCTH BO3TyXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpu3anusi Tell. OJJeKTpuueckud 3apsan. JBa Buma
IEKTPUUECKHUX 3apsi10B
41.2 [IpOBOIHMKY, AUBJIEKTPUKH U IOJIYIPOBOJHUKH
413 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
4.1.4 B3aumoneiictue 3apsinoB. 3akoH Kynona
Onextpuueckoe mnojie. HampsskEHHOCTH 3IEKTPUUECKOIO
4.15 nomst. [lpuanun cynepnozuninu. JIMHUK HanNpsKEHHOCTH
IIEKTPUYECKOTO TOJISI
4.1 416 PabGora cun »snekrpocraruueckoro mois. [loTeHmmar.
Pa3HocThs moTeHInaIoB
417 [IpOBOAHMKY U AUAIEKTPUKH B MIOCTOSIHHOM 3JIEKTPUUYECKOM
noJie. JInanekTpuyeckasi IpOHUIIAEMOCTh
418 OnexTpoéMkocTb. KonaeHcaTop. D1eKTpoEMKOCTh MI0CKOTO
KOHJICHCATOpa. DHEPrus 3apsKeHHOr0 KOHAeHcaTopa
TexHUUecKrne yCTPOMCTBA: DIJIEKTPOCKOI, 3JIEKTPOMETP,
41.9 ANEKTPOCTaTUYECKAS 3alluTa, 3a3eMJIEHHE

AJIEKTPONPUOOPOB,  KOHJIEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTEP
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4.1.10

[Ipaktuyeckne paboTsl. M3MmepeHue  3MEKTPOEMKOCTH
KOHJICHCATOpa

4.2

IIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

421

VCJIOBI/IH CYH_IGCTBOBaHI/IH IIOCTOSHHOTI'O BHGKTpI/I‘IeCKOI‘O
Toka. Uctounuku Toka. Cria Toka. [TocTOSIHHEIN TOK

4.2.2

Hanpsixenue. 3akon OMa 1151 yyacTKa enu

423

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y JEIBLHOE CONMPOTHUBIICHUE
BEILIECTBA

4.2.4

HOCJIG,Z[OB&TGJIBHOG, napajjicJibHOC, CMCIIAaHHOC COCIUHCHUC
ITPOBOAHHUKOB

425

Pabota snekTpuueckoro Toka. 3akoH Jxoys — Jlenna

4.2.6

MonTHOCTb OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoaBrkymas cuwia (ganee — OJIC) m BHyTpeHHEe
COMPOTHUBIIEHHE HCTOYHUKA TOKA. 3akoH OMa Ijisi MOJHOM
(3aMKHYTOM) AsekTprdeckoit menu. KopoTkoe 3aMpIkaHne

4.2.8

DneKTpoHHas MPOBOAUMOCTh TBEPABIX METaJIJIOB.
3aBUCUMOCTD CONMPOTUBJICHUA MCTAJJIOB OT TEMIICPATYPHI.
CBepXnpoBOAMMOCTh

4.2.9

DJIEKTpUYECKUH TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX
IIY4KOB

4.2.10

[TonynpoBOAHUKMY. CobcTBeHHas 51 IIpUMeCHas
MPOBOJMMOCTh MOJYIPOBOAHUKOB. CBOMCTBA p-n mepexoja.
[ToynipoBOIHUKOBBIE PUOOPEI

4211

DNEKTPUUECKUH TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS
Jycconnanus. JIeKTPOIN3

4.2.12

DNeKTpuyeckuii TOK B razax. CaMoOCTOATENbHBIA U
HECaMOCTOSTEIIbHBIN paspsa. Paznuunsie THIIBI
CaMOCTOSATENIbHOrO pa3psana. Monnus. [lnazma

4.2.13

TexHuueckre yCTpOMCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT,
UCTOYHMKM  TOKa, JJIEKTpOHArpeBaTelbHble  IPUOOPHI,
ANEKTPOOCBETUTEIbHBIE npuOopHI, TEPMOMETDP
CONPOTUBIICHUs, BAKYyMHBIA  JUOJA, TEPMHUCTOPBI U
(b OTOPE3UCTOPHI, NOJYNPOBOTHUKOBBIN MO, TajbBaHUKA

4.2.14

[TpakTrueckue paboTel. M3ydeHne CMENIaHHOTO COCTUHECHHUS
PE3UCTOPOB.

N3mepenne DJIC uCTOYHHMKA TOKA W €ro BHYTPEHHETO
conpotuBieHus. HabmoneHne snexTponmsa
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