MYHULIMMANBHOE
ABTOHOMHOE
OBLLEOBPA30BATESIbHOE
YYPEXOEHWE "CPEOHAA
OBLIEOBPA3OBATE/bHAA
LIKOMA Ne 12 . MLINMA"

MHHHUCTEPCTBO IMPOCBEIIEHUS POCCUMCKOM ®EJEPAIIIN
JlemapTamMeHT 10 COUMAJIbHBIM BONIpocaM afMuHUCTpannu r. Mmmma
MyHununajabHoe Ka3eHHOe YUpe:KIeHue

«AmMMCKHH TOPOACKOMA METOAUYECCKUMN LEHTP»
MAOY COII Ne 12 r. Himuma

PACCMOTPEHO COTI'IACOBAHO YTBEP/XKJIAEHO
PykoBoautens [IIMO EMI] 3aMecTUTENb AUPEKTOPA Hupexktop MAOY COII Nel2 r.
Maxosa T.1O. Bemnmenko W.H. Wmumva_ Crapukosa C.B.
Ipotokon Ne4 ot 28.08.23 28.08.2023 [Tpuxaz Ne 480/1 ot 01.09.2023
PABOYAS ITPOT'PAMMA

y4eOHoro npeamera «®@usnka. bazoBbiii ypoOBeHb)

Ju1st oOygaromuxcst 10 kiaccos

yuuTenb (PU3UKU
Camcoiknna Ousbra BnagumupoBHa

r. Minum, 2023



COJEPXKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble METOABI ITO3HAHHS OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IPUPOABI.
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpPEIHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIMH HA OCH CUCTEMbl KOOPAHMHAT.
CnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U [epEeMENICHUs
MaTepUasbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBvbkeHUe. JIBUKEHME  MaTepuajibHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopoctb. [lepuon 1 gactora obparnieHus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JNBH>)KCHUE CHAPS0B, LEIHbIE U PEMEHHBIC MTEPEIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OpOIIEHHOTO TMOJ| yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY HYTSIMHU, NPONUIAEHHBIMH TEJIOM 3a
IIOCJIE0OBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

M3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaumn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIS MaT€pUAIbHOM TOYKH. TpeTuit 3akoH HproToOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroreHus. Cuna Tsxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cunel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MOAIINITHHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUN.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
NmMmnynbec cuiibl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUsI HMMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoM  npyxkuHbl.  [loTeHUuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpaple W HENMOTCHNHMAIbHbIEe  cuiibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMU CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

W3y4yenne abCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mogekyasipuast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
[enbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOrO raza. AOCOJIOTHas Temreparypa Kak mepa
CpedHel KHWHETHYECKON SHEpPruy TEIJIOBOTO JBHXKEeHUsA dacTull raza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHUE BeliecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 110 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAs TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucremMa. BHYTpeHHSs SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemioTel U padota. BHyTpeHHsis
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIlECTBA.
KonnuecTBo TemnoThl npu TeIionepeaye.

[lonarue 06 agmabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoleccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Brtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBple  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero kosdduuMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



TexHuyeckne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tella MPU COBEPIICHUH PaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCHCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIIepaTypbl) Tea IpH TeIuionepeaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HN3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kumnenue. AOCOTIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdubie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiioB. Kuakue kpucrtaiibel. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpUcCTayuM3aIus. Y AelibHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJTYyUYECHHUSI COBPEMEHHBIX MaTEPHUAJOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune npy noHW>KEHHOM [1aBJICHUMU.

CriocoObl U3MepeHus BIAXKHOCTH.

HalGmronenue HarpeBanusi v IIIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaoB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3MmepeHne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. OJEKTpUUECKUd 3apsn. JBa BuAa 2JIEKTPUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsioB. 3akoH KynoHa. To4deuHbIN 31EKTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hampsk€HHOCTh dnekTpuueckoro mnousd. I[lpuHumn



CYNEPIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsHKEHHOCTU 3JIEKTPUYECKOTO
IOJISL.

Pabora cun  oamekrpoctatmueckoro  mosiss.  [lorennman.  PasHocTh
noTeHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JvusnexTpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUECKass 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDIEKTPHUKY B 3EKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma J171s yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA.
3axoH Oma 11 OHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMNepaTrypbl. CBEPXITPOBOIUMOCTD.

OnekTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IPOBOJIMMOCTh
noJIynnpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPONIUTHYECKAS TUCCOLMALNS. DIIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3y4yeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue anexktpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMONOrNH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvle nousimus, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (pakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabona, runepooia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M X IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEILUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIMTHUYECKAS AUCCOLMALNS,
raJbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUIaTelb BHYTPEHHEIO
Cropanus, napopas TypOuHa, ObITOBOI XONOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE SJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpEIHETO OOIIero
oOpazoBanusi (0a30BbIN YPOBEHB) OJDKHO OOECIEYUTH TOCTHIKEHHUE CIIETYFOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenMera «Du3ukay TOIHKHBI
OTpaXkaTb TOTOBHOCTH M CIIOCOOHOCTh OOYyYaIOIMXCA PYKOBOICTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEHW TMO3HUIMEH JTUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TMO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTrO O0O0IleCTBa, PACIIMPEHUE KUZHEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOIECCE peain3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULIHMOHHBIX  OOIIEUETOBEYECKHX T'yMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)kAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUN B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMO/ICICTBOBATH C COI[MATbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2)IaTPUOTHYECKOr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH pOCCUICKOMN I'PaXKIaHCKOM UJEHTUYHOCTH,
NaTpUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTUXKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCIIE€ B
NEATEIBHOCTH YYEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusndeckon Hayke;

5)TpyI0BOro BOCIIMTAHMS:



UHTEpEC K pa3iIuyHbIM cdepaMm MpodeccroHalIbHON esSATEeNbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieii mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(pU3KMKHU Ha OPOTSKEHUU BCEH KU3HU;

6)3K0,10r14eCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEHHUE OIbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpPaBIEHHOCTH Ha
OCHOBE UMEIONINXCS 3HaHUH O (PU3HKE;

7)IIeHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNYECKON HAYKU;

OCO3HaHUE LIEHHOCTUM HAYYHOW JESATENbHOCTH, TOTOBHOCTH B MPOLECCE
U3ydeHus  (QU3MKH  OCYLIECTBIATh HPOEKTHYHD M HCCIEI0BATENbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaIH3UpPOBAThL  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh UENU JCATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,;
BBISIBJISAITH  3AKOHOMEPHOCTM W MPOTHUBOPEYUS B  PaCcCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIBHOCTH;
KOOPAVMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATHUSMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESTebHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOMUCKY
METOJIOB peuIeHHs 3aAad (U3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [MO3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalluY, MPeoOpa30oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIU3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeIbCTBa
CBOMX YTBEPXKCHUI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTebHON
JeSITEIbHOCTH, B TOM YHCJIE TIPU U3YYEHUH (DU3BHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU TOJy4YeHHs] UHPOpMalUU (PU3UUECKOTO COJCPKAHMS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh MOUCK, aHaJu3,
CHUCTeMATHU3alMI0 W HHTEpHpeTanuio HHGOpMALMU Pa3IUYHBIX BUAOB U (HopM
IpEJICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HHGOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3amad  C coOmofeHueM TpeOOBAaHWW HPrOHOMHKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pEeCypcocOepeXeHHsl, TMPaBOBBIX U  ITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJIEp>KaHUS B Pa3IMyHBIX (opmarax ¢
yu€TOM Ha3zHadeHHs] HHPOPMAIIUHU U LIEJEBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ TeliCTBHUS:
OCYIIECTBIISITH 00IIIeHNEe HA YPOKax (U3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallud W CMsT4Yath
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJH30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM 0OmIUX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JEATEIhbHOCTH, OpPTaHW30BBIBATH U
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poiu C y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPe3ylbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOTO0 YYaCTHHMKA KOMAaHIBI B
o01IMii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTh HOBBIE TIPOCKTHI, OIEHWBATh HJEH C TO3WIMU HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33/]1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUYECKON padOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATIOYTEHUN;

JeNaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B o00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIIIM;

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEJbHOM  pedieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIOJIBb30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYyalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3e pe3yJbTaTOB
JIeSITEIIbHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporecce NOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no (¢u3MKe JISI YPOBHS CpEIHEro oOImero oOpa3oBaHHs Yy OOydaroONIUXcCs
COBEpUICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJICKT, MIPEATOJIarafo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATBHCA K
IMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATH HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHUE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y O0YYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
IIEKTPUYECKUH 3apsij] MPU PENICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJIMHAMUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJEeHUE TeJ, IBUKEHHE IO OKPY>KHOCTHU, WHEPIHS,
B3auMojeicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMA TEI NPU HArpEBaHUU (OXJIAXIEHNUHN), TEILNIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJEHCALUs, IUIABJICHUE, KPUCTAIIIM3aLus, KUIICHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €ro HArpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKAYy TMapaMeTpaMu COCTOSIHMSI Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJEICTBYE 3apsI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYUHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHME, Macca Teja, Cuia,
UMIYJIbC Tella, KWHETHYECKasi dHEpPrus, NMOTCHLUaIbHAs dHEPIUs, MEeXaHUYecKas
paboTa, MexaHM4YeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIHOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIBL,
HaXoAUTh (DOPMYJIbI, CBA3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMMCHIBATh HM3yYEHHBIE TEIUIOBbIE CBOWCTBA TeNl U TEIJIOBBIE SIBJICHHUS,
UCTHIONB3Ysl (M3MUECKHE BEIWYMHBI: JaBJICHHE Trasza, TeMIeparypa, CpenHss
KWHETUYECKasl dHEPrusi XaOTHUECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MPH OMHCAHUU
IPaBUJIBHO TPAaKTOBAaTh (DUBUYECKUNH CMBICH HUCIHOJB3YEMBIX BEIUYHMH, HX
0003HAaUEHMUsI W E€IMHULBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3UYECKYIO BEIMUUHY C APYTUMU BEIUUNHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECCKUI 3aps,
3IIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD MOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAHUM TMPAaBUIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; yKa3blBaThb (POPMYJIbl, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEJIMYNHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpPaHEHMsl HMILyJbCa,
OPUHLMII CYNEPHO3ULIUN CHJI, INPUHLHUII DPABHOIPAaBUS WHEPLHUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BELIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JBHXKEHHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoH, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsnaa, 3akoH KyinoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIb,
o0jacT) IPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUSI MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCIOBHUS UX O€30MACHOTO HCIONb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HMUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH, MNPH 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BETUYHH B
BUJIE Ta0nuIl U TpauKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHMUS,

coOmro1aTh mpaBmwiia 0€30MacHOTO TPy/a MPU MPOBEICHUU MCCICIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
JEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (hPHU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAuMbIe i €€ pEelIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue SIBICHUS;

UCIIOJIb30BaTh  MpU  pEIIeHHH  y4eOHbIX  3aJlad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGPOpMAIUU, MOIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMAILIUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTrO
MIOBEJICHUS B OKPYKAIOLLEH CpElE;



paboTaTh B TpyIIe C BBHINOJHEHUEM pPa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIbI, PalUOHATIBHO pACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KounuecTBouyacon JIeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/ibHbIEpeCypPChI

Ne HaumeHoBaHuepas3ae 0B 1
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl  IlpakTuyecknepadorbl

Paznea 1.PU3UKA U METO/AbI HAYYHOI'O IIO3HAHUA

11 ®u3uKa U METOAbl HAYYHOI'O 1 bu6nuoreka [JOK
' MMO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroronopazneny 1
Paznen 2.MEXAHUKA
butmmoreka [JOK
21 Kuemaritia 8 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.2
Hurammica 8 https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.3 3 7 1 1
AKOHBICOXPAHCHI B MEXATHIC https://m.edsoo.ru/7f41bf72
Wroronopaszneny 23

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBIMOJIEKYJIIPHO- 1 1 bu6nuoreka [JOK
' KUHETHUYECKONTEOPUU https://m.edsoo.ru/7f41bf72
butmmoreka [JOK
3.2 O 7 1
CHOBBITEPMOAMHANIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS 4 bu6nuoreka [IOK
' BelecTsa. Pa3oBble EPEXOIbI https://m.edsoo.ru/7f41bf72
Uroronopazneny 22

Paznea 4.9JIEKTPOJIUHAMUKA




bubmnoreka [IOK
4.1 IIEKTPOCTATHKA ? https://m.edsoo.ru/7f41bf72
47 [ToCTOSTHHBIN 3JIEKTPUYECKHI 12 bubnmoreka [JOK
’ TOK. TOKHM B pa3inu4HBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroronopazaeny 21
Pe3epBHOEBpEMst 1
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

Ne KoanuecTtBouacoB
aTams DJIeKTPOHHBIEU(PPOBHICOOPA30B
n Temaypoxka Bc KoHTpoJbHBI IIpakTuyecku A y P bp P
YeHHUA aTeJibHbIEpPeCypPchl
/ ero  epaboThI epaboThI
1
dusnka — HayKa 0 IIPUPOJIE.
1 Hayunrie MCT(})]K Bl HOEH:HI/?SI 1 buGnuorexa LIOK
v a https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
2 OCHOBHBIEITOHIATUIKUHEMATUKHU 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0c33e6
3 IIpssmonuHETHOEpaBHOMEPHOEIBUK | Bu6muotexa [JOK
cHHE https://m.edsoo.ru/ff0c3508
4 I'padmku paBHOMEPHOTO 1 bu6nuorexa [JOK
MPSAMOJIMHEMHOTO ABUKEHHUS https://m.edsoo.ru/ff0c3620
5 CKOpOCTBITPUHEPABHOMEPHOMIBHIKE | bubnmoreka [JOK
HUH https://m.edsoo.ru/ff0c372e
6 [IpsimonuHENTHOEPaBHOYCKOPEHHOE T | Bbu6muotexa [JOK
BHJKCHHE https://m.edsoo.ru/ff0c39¢cc
but6mmoreka [JOK
7 CBo0O 1
BODOAHOCTIAICHIE https://m.edsoo.ru/ff0c3ada
PaBHOMEpHOE ABUXKEHUE TOUKH 110 bu6nuoreka [IOK
8 1
OKPY>KHOCTH https://m.edsoo.ru/ff0c3be8
Kontponbnas padota Nel o reme
9 "KuneMaTnka MaTepraIbHOMI 1 1 bubmmorexa [IOK
" p https://m.edsoo.ru/ff0c3be8
TOYKH
[IpuHUKI OTHOCUTENBHOCTH
10 TI'anunes. MaeprnaisHbIE CHCTEMEI 1 bubmorexa LIOK
' pHv https://m.edsoo.ru/ff0c3be8
otrcyeta. [lepBoiiizakonHpr0TOHA




but6mmoreka [JOK

11 B i i H
TOPOH I TPETHI SAKOHB! HLIOTOMA https://m.edsoo.ru/ff0c41a6
Ypok uccnenoBaHus Mo TEME
12 "N3yueHue IBUKEHUS TeJa Mo bubamorexa [TOK
& I[" https://m.edsoo.ru/ff0c84ae
OKPY>KHOCTH
13 SIBIeHUETATOTEHNS.
['paBuTanmonHascuia
3akoH BceMUpHOTO Tsarotenus. Cuma
14 ket bubnmoreka [JOK
) https://m.edso0.ru/ff0c3d00
[TepBasskocCMUYECKAICKOPOCTH

15 Bec Tena. HeBecomocTs u bubnuoteka [JOK
MEPETPY3KU https://m.edsoo.ru/ff0c84ae
Cuna ocTu. 3akoH ['yka.

16 JIa6o };l:lfl;))y:{LIﬁ OTIBIT "I/I31\};I:3 eHue Bubmorexa HOK

patop | P https://m.edsoo.ru/ff0c3el8
KECTKOCTHU MPY>KUHBI
Cuna tpenus. Koapdumment

17 Tpenus. JlabopaTopHBIi OIBIT bu6nuoreka [JOK
"U3mepenue korhduimenta TpeHus https://m.edsoo.ru/ff0c3{76
CKOJIb)KeHUS"

Nmnynbe MaTepruanbHON TOYKH,

18 CUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITYJTbCA.

19 PeaktuBHOCBI>KEHUE bubmorexa [IOK

s https://m.edsoo.ru/ff0c82ba
Pabora 1 MOIITHOCTH CHUJIBL.
Kunernueckas sneprust
. but6mmoreka [JOK
20 MaTepuagIbHOM TOUKHU.

TeopeMaoOM3MEHEHUMKUHETUYECKO
1 DHEPTruu

https://m.edsoo.ru/ff0c4502




21

[ToreHmanbHas SHEPTHUsL.
[ToreHuunanbHas SHEPTUS YIPYTO
ne(pOopMUPOBAHHOMN MPYKHHBI.
[ToTeHnManpHAsYHEPTUATEIABOIUZU
MOBEPXHOCTU3EMITH

butmmoreka [JOK
https://m.edsoo.ru/ff0c461a

22

3aKOHCOXPaHEHUSIMEXaHUYECKOM
SHEPIUU

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

23

JlaboparopHnast pabota
«HMccnemoBanue cBsi3u pabOTHI CHITBI
C N3MEHEHNEM MEeXaHNYECKOM
SHEPTUH TeJla Ha IPUMeEpe
PaCTSIKEHUS PE3UHOBOTO KIYTa)

24

KontponbHas paboTa mo teme
«/IlnHaMuKa. 3aKOHbI COXpAHEHUS B
MEXaHHUKE»

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

25

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU
TEOpUHU. bpOyHOBCKOEIBUKECHHUE.

Auddysus

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

26

Macca monekyin. KonuuectBo
BemectBa. [locTtostHHast ABoraapo

27

TermnoBoe paBHOBECHE.
Temmeparypa u e€ u3MepeHue.
[Ixanaremneparypllenbcus

28

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4fde

29

AOcomoTHas TeMIeparypa Kak Mepa
CpeIHEU KUHETUYECKON SJHEPTrUun
JBUKEHUS MOJIEKYIL.
YpaBHenueMeneneena-

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e




Knaneiipona

30 3axon/lanbToHa. ['a30BbI€3aKOHBI

31 H3onporiecchl B naeanbHOM rase u bu6nuorexa [JOK
UX rpaduueckoe MpeCTaBICHNE https://m.edsoo.ru/ff0c570e
JlaboparopHnast pabota

1 «HccnenoBanue 3aBUCUMOCTH
MeX1y mapaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3a

13 VYpaBHEeHHE COCTOSHUS UI€ATHLHOTO
rasa (pelieHue 3ajad)

BuyTtpeHHss 3Heprus
TEPMOJUHAMUYECKON CUCTEMBI U

34 CHIOCOOBI €€ H3MEHEHHSI. bubnmnoreka [JOK
KonnuecTBoTeruioTe! u padbora. https://m.edsoo.ru/ff0c5952
BHyTpeHHASIHEPrus0AHOATOMHOTO
ujearbHOTOra3a

35 Buasitenonepenaun buGnnorexa LIOK

https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMIOEMKOCTh BEILIECTBA.

16 KonunuecTBo TemnoTs! npu bubnmoreka [JOK
TerJIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIMTIIpOIIECC

37 IlepBblii 3aKOH TEPMOAVNHAMUKH U Bu6muotexa [JOK
€ro IMpUMEHEHUE K U30IIpolLieccaM https://m.edsoo.ru/ff0c5efc
HeobOpaTtumocTs miporieccoB B

38 npupoje. Bropoit 3akoH bubamorexa [TOK

https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
19 [Tpuniun nevicreus u KT/ bubnuorexa [JOK

TEIIOBOM MAaIlINHEI

https://m.edsoo.ru/ff0c600a




40 [ukn Kapno u ero KIIJ]
41 DKOJOTUIECKUETIPOOIEMBITEIIIIONHE
pPreTUKH
47 [TapooOpazoBaHue U KOHJEHCAIHS. bu6nuoreka [IOK
Hcnapenue u xuneHue https://m.edsoo.ru/ff0c63b6
AOcCoIIoTHAs. 1 OTHOCUTEIbHAS
43 BJIaXXHOCTH BO3yXa bubmmorexa [IOK
. AYXa. https://m.edsoo.ru/ff0c64d8
Haceimennsiitnap
[InaBneHue u KpuCTaUIH3AIH.
44 V nenpHAs TEINIOTA IIABJIEHUS bubmorexa LOK
A ' https://m.edsoo.ru/ff0c6708
CyOmumartust
bubnuoreka [IOK
45 % 0
PaBHCHHCTEIIIOBOTObATIAHCA https://m.edsoo.ru/ff0c6820
KonrponsHast pabora o Teme
46 «MonekymnspHas GpuzrKa bubmorexa [JOK
yAp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBITEpPMOIUHAMUKIY
OnexTpusanus Tea. DIEeKTPUIECKU
47 3aps. J[Ba BUsIa SJEKTPUYECKUX bubmorexa HOK
PAL. A p https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBOAHUKH, TUIIEKTPUKHU U
48 H:JI I[OBO HI/?KI/I 3aK§H bubmmorexa [IOK
YHpOBOA ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs AJIEKTPUUYECKOTO 3apsiia
B3aumoneiicTBue 3apsaoB. 3aKOH
49 Kynona. TodeuHbIi 2iIeKTpruIeCKUN bubmmorera [IOK
y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Harpsx€HHOCTB IEKTPHIECKOTO
50 nosist. [IpuHnmn cynepno3uuuu bubnmoreka [JOK

ANEKTPUUECKUX MOJIEH.
JIuHMMHANpsKEHHOCTH

https://m.edsoo.ru/ff0c6df2




51

Pabota cwit aiekTpocTaTHIecKoro
noJist. IToTenmain.
Pa3zHocThIOTEHIIMATIOB

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6100

52

OnektpoémkocTh. Konaencarop

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

53

DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHAEHCATopa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

Jlaboparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa"

55

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIBHOTO
arrapara, CTpyHHOro npuHTepa.
DIIeKTpOCTaTUYECKas3alInTa.
3a3eMIIeHHEedIEKTPOTIPUOOPOB

56

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hampsixenue.
ConpotuieHue.
3akoHOMaIstyqacTKalenu

57

[TocnenoBarenpHOE, MapaieIbHOE,
CMEILIAHHOE COECIMHCHUE
MIPOBOTHUKOB.

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7410

58

Jlaboparopuas pabota "H3yuenue
CMEIIAHHOTO COCTUHEHHUSI
pe3uctopos"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

59

PabGora 1 MoLIHOCTH
ANEKTPUYECKOTO TOKA.
3akon/xoyns-Jlenna

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

60

3axod Oma U1t TOJTHOM

but6mmoreka [JOK




(3aMKHYTOM) 2JIEKTPUUECKOM IIETIH.

https://m.edsoo.ru/ff0c7ae0

KopoTtkoe3zambikanue.
Jlaboparopnas padota ""VM3mepenue

61 az[ci BHI})/TpeIfHeFO ’ 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c6510

COTIPOTHUBIICHUS UICTOYHHUKA TOKA
DneKkTpudecKue npudopsl U

6 YCTpOICTBA U UX MPAKTUYECKOE ) Bu6muotexa [JOK
MPUMEHEHUE. https://m.edsoo.ru/ff0c86fc
[IpaBuiaTexHUKUOE30MMaCHOCTH
DJEeKTpOHHAs IPOBOJUMOCTD

63 TBEPJBIX METAIJIIOB. 3aBUCUMOCTD )
COMPOTHUBIICHUS METAJIJIOB OT
TeMreparypbl. CBEpXIPOBOIMMOCTh
DNEeKTPUUECKUN TOK B

64  monynpoBoaHuka. CoOCTBEHHas U 1 Brbmrorexa LIOK

https://m.edsoo.ru/ff0c6938

MpUMeCHas MPOBOJAUMOCTD
DJIEKTPUYECKUH TOK B )KHIKOCTSX.

65 3aKOH 3JIEKTPOJIN3a. DIIEKTPUUECKUI 1 bu6nuorexa [JOK
TOK B razax. HecamocTosiTenbHblIi 1 https://m.edsoo.ru/ff0c7018
CaMOCTOATEIIbHBIN Pa3psbl.

66 O0600marmuiypox | bubmuoreka [JOK
«INEKTPOIUHAMUKA)» https://m.edsoo.ru/ff0c88be

67 KonrponsHast pabora o Teme | Bbu6muotexa [JOK
«3aKOHBI IOCTOSTHHOTO TOKa» https://m.edsoo.ru/ff0c8a8a
PezepBHblit ypok. O0o0maromuit bu6nuoreka [IOK

68 1
ypok 1o TeMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUISA YYHEHHUKA
» ®usuka, 10 knace/ Msaxumies I'.4., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkuinonepHoe o6mecTBo «M31aTenbcTBo

«IIpocsenieHue»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Brenutel. ®usuka: Yueb.y1s 10 k1. obmeoOpaszoBart. yupexaenuii / .51,
Msxumes, b.b. byxosues, H.H. Corckuii. — 12-e uza. — M.: IIpocBenienue,
2022.

2. lToypounsie pazpabotku no pusuke: kK yueoOHuky I'.S1.Mskuresa.
b.b.byxosuesa u H,H.Cotckoro «®u3zuka. 10kmnacc»: / B.A.Bonkos.-M.:
BAKO, 2020./

3. ®ponTanpHbIe JabopaTopHbIe 3aHATHS 10 du3uke B 7-11 kmaccax
00111e00pa30BaTeNbHbIX YUpEKICHUN: KHUra A1 yuutens /B.A.bypos,

0.1 lux u np.- M.: IIpoceemienue: YueOHn.ut.,2006./

4. KoHTpoabpHO-u3MepuTenbHbie Mateprainsl. @usuka: 10 kimacc: K yueOHUKY /
I'.4. Maxumesa, b.b. byxosuesa, H.H. Corckoro «®u3uka. 10kmacey»: / H.W.
3opun.-M.: BAKO, 2022./

5. OnopHble KOHCIIEKTHI U Pa3HOYPOBHEBbIE 33JIaHUA: K YUCOHUKY



I".A.Msxumesa. b.b.byxosuesa u H,H.Cotckoro «®u3zuka. 10kmaccy: /
E.A.Mapon- M.: [Ipocsemienue,, 2022./

6. OnopHble KOHCIIEKTHI U AU dHepeHIMpOBaHHbIC 3a/1a4l: K YYCOHUKY
I'.d.Msxumesa. b.b.byxosnesa u H,H.Corckoro «®wu3uka. 10xmaccy: /
10.C.Kynepmreitn- CII06.: Centaops, 2022./

7. ®usnka -10: AMIaAKTHIECKUE MaTePHAIIBI : y4eOHO-METOUIECKOE TTOCOOHe
/A.E.Mapon, E.A.Mapou —M.: [Ipoda, 2020./

8. ®uszuka: 10 kimacc: TeCTOBBIC 3a1aHMS K OCHOBHBIM yueOHHUKaM: pabodas
terpans. / H.U. 3opun — M.: Dxcemo, 2019. (ABC.Bcee yposuu EI'D)

9. ®usuka-10. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
paboTsL./JI.A. Kupuk — M.: Unekca,2020./

10. ®usuka: coopHuk 3ananuii u TectoB: 10-11 kmace./ U.A.Mpomosa —M.:
Bnanoc, 2018./

11. ®usuka: 10 k1ace: KOHTpoOIbHBIE pabOTH B HOBOM (hopmarte. /M.B.I'on0B.-
M.:Uurennexr-nientp,2021/

12. ®usuka. 10 kinacc. Pa3HOypOBHEBBIE CAMOCTOSITEJIBHBIE M1 TEMATUYECKHUE
KOHTPOJIbHBIE paboThI 11 nmoAarotoBku k EI'D /JI.A.Kupuk,
A.N.Hypmunckuii.- M.: Unekca,2022./

13. ®usuka. 10 xknacc. EI'3. Okcnpecc-muaraoctuka. /C.A.Cokomnoa.- M.:
HanmonansHoe oO6pa3oBanue, 2022./

14. ®uznka. Tpenaxep. YHuUBepcaabHOE U3AaHUE IS TOATOTOBKHU K EI'D.

JJLA. Kupuk — M.: Unekca,2020./



15. Okcmpecc-auarnoctuka. Pusnka. 10 kmace /O.M.I'pomuesa.- M.:
Mz narenbcTBO «IK3amen», 2021./

JTAHHEIE

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
Beenutehttp://experiment.edu.ru
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm.

http://nau-ra.ru/
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