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NNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha ypOBHE cpenHero oOmiero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE TIOJIO)KCHMM W TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHON IMPOTPaMMBL,
npeactaBieHHBEIX B PI'OC COOQO, a taxxke ¢ yuéTtoMm deaepanbHoil pabodel mporpaMMbl BOCTIMTAHIS M KOHIICTIITIH
mpenonaBanms y4ueOHoro mpeamera «Pusnka» B 00pa30BaTeNbHBIX oOpraHm3anmsx Poccutickoit demeparnu,
peaM3yIONINX OCHOBHBIE 00Pa30BaTENbHBIE TPOTPAMMBI.

CopeprkaHne MporpaMMBbl 0 (pu3rKe HampaBiIeHO Ha (hOPMUPOBAaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHAPa
obOydgatomuxcss 10-11 kmaccoB mpu oOydeHmn ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JiesiTeIbHOCTHOTO Toaxofa. [Iporpamma mo ¢msuke cootBercTByeT TpedoBanmsiM OI'OC COO k mmaHHpyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM M METaNpeJIMETHBIM pe3yibTaTaM OOydYeHHs, a TakKe yYHUThIBaeT HEOOXOJUMOCTh
peaiM3an MEXIPEeIMETHBIX CBsi3eH (M3WKH C €CTEeCTBEHHO-HAyYHBIMH YYeOHBIMH TpeaMmeTamu. B Hel
OTIPEZIETISIIOTCS. OCHOBHBIE IENHM W3y4eHWs (U3NKH Ha YPOBHE CpeIHEro oO0Imero oOpa3oBaHUs, IIAHHPYEMbIe
pe3yIbTaThl OCBOEHHSI Kypca (DM3HUKH: TUIHOCTHEIE, METalpeAMETHBIC, IPEeMETHbIE (Ha 0a30BOM ypOBHE).

IIporpaMMarohu3uKEeBKIIOYACT:

® IUTAaHUpPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (M3WMKKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEIMETHBIE

pe3ynbTaThl IO TOAaM O0yIeHuS;

e coaepxaHue yaeOHoro npeamera «Du3nuka» 1o rogaM o0ydeHusl.

Odusnka Kak Hayka o Hambojee OOIIMX 3aKOHAX MPHUPOABI, BHICTyNAas B KauecTBEe Y4eOHOTrO mpenMeTa B
HIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTeMy 3HaHMH 00 okpysxatomeM mupe. LIKombHBIN Kypc Qu3ukm —
CUCTEMOOOPAa3YIOMINHI ISl €CTeCTBEHHO-HAYYHBIX YY€OHBIX MPEAMETOB, MOCKOIBKY (PU3MUECKUE 3aKOHBI JISKAT B
OCHOBE TIPOLIECCOB U SIBICHWH, M3ydaeMbIX XHMHEH, Ouomnorued, ¢usmueckod reorpadueldl W acTpOHOMHEH.
Hcnonb3oBaHue W aKTHUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUN OMpeeisieT XapakTep U pa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJIOTHH B c(hepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOyYEHUsI HOBBIX MaTepHajioB C 3aJaHHBIMHU
CBOWCTBaAMM W Jpyrux. V3yueHwe (U3UKM BHOCHT OCHOBHOW BKIaa B ()OPMHPOBAHHE ECTECTBEHHO-HAYYHOU
KapTHHBI MUpa 00y4arouuxcs, B GopMUpoBaHHNE YMEHUN NPUMEHSATh HAYYHBIH METO/ ITO3HAHUS TIPH BBHITIOJTHEHUH
MU y4eOHBIX UCCIIETOBAHMI.

B ocHOBY Kypca Gu3uKy st ypOBHS CpeHEro 00mero o0pa3oBaHus MOJIO0XKEH PSJl HIIEH, KOTOPBIE MOXKHO
paccMaTpuBaTh Kak MPUHIHITEI €70 IIOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUHM C HEW KypcC SBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJEPIKHT
MaTepural U3 BCeX pa3esioB PU3UKH, BKIFOYAET KaK BOIPOCH! KIIACCHYECKOH, TaK U COBPEMEHHON (PU3UKU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3WKA OOBEAWHEH BOKPYT (PUIUIECKHUX
Teopuit. BexymmMm B kypce siBisieTcs popMHupoBaHUE PEICTABIECHUH O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE
1 TI0JIe.

Hoes eymanumapuzayuu. EE peanmzanus mpenmoiaraeT HWCIOJIb30BaHME TyMaHWTAapHOTO MOTEHIMAa
(¢u3nYecKo HAYKH, OCMBICIIEHHE CBSI3M pa3BUTUS (QU3WKA C pa3BUTHEM OOIIeCTBa, a Takke ¢
MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU H SKOJIOTHYECKUMH MTPOOIEMaMHu.

Hoes npuxnaomnoti nanpaenennocmu. Kypc ¢Gu3nkm mpenmnonaraeT 3HaKOMCTBO C IIUPOKAM KPYToOM
TEXHUYECKUX U TEXHOJOTUUECKHUX MPUIIOKSHUH H3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss TMOCPEACTBOM BBEISHHS DIIEMEHTOB COICPXAaHHS, ITOCBAIIEHHBIX
HKOJIOTHYECKUM TPOoOIIeMaM COBPEMEHHOCTH, KOTOPHIE CBsI3aHBI C PAa3BUTHEM TEXHHWKH M TEXHOIIOTHH, a TaKxkKe
o0cyxIeH!s TPOOIIeM PalMOHATHFHOTO TIPUPOIOTIONIE30BAHUS M SKOJIOTHYECKOW O€30IIaCHOCTH.

CTep)XKHEBBIMH JJIEMEHTaMH Kypca (U3MKA Ha YpPOBHE CpeaHero oOmero o0pa3oBaHHS SBISIOTCS
¢usnyeckue teopur ((POPMHPOBAHHE MPENCTABICHUH O CTPYKType MOCTPOSHHS (PU3UIECKON TEOpHH, POIIH
(yHIaMEHTATBHBIX 3aKOHOB U MIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O IPUPOJIE, TPAHUIAX IPUMEHUMOCTH
TEOpUH, JIJIsl OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBIIEHUI 1 IIPOIIECCOB).

CHCTEeMHO-ACATEILHOCTHBIN TMOAX0J B Kypce (DHM3MKM peanm3yeTcs Mpexe BCEro 3a CUYET OpraHW3alliH
9KCIEPUMEHTAIILHON JedaTeNbHOCTH oOydarommxcs. st 6a30Boro ypoBHS Kypca (PU3UKH — OTO HCIOJIb30BaHHE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX YKCIEPUMEHTOB M Ja0OpaTOPHBIX pabOT, KOTOpBIE B MPOTpaMMe IO
¢u3uke oObeAMHEHBI B OOMIMH CIHMCOK YYEHHUYECKHX MpakTHYeCKHX paboT. BuiaeneHune B yka3aHHOM IEpevyHe



nabopaTopHbIX paboT, MPOBOAMMBIX AJISI KOHTPOJIS U OLEHKH, OCYIIECTBISICTCS yYaCTHUKAMH 00Opa3oBaTebHOTO
npoliecca UCXOAS U3 0COOCHHOCTEW IIaHMPOBAaHUS M OCHalleHusl kabuHeta ¢usuku. [Ipu sToM obecreunBaeTcs
OBNIaJIcHUE OOydYaloOIIMMHUCA YMEHHUSIMH [POBOJUTH KOCBEHHBIE HW3MEPEHHS, HCCICIOBAaHUS 3aBHCUMOCTEH
(u3KMUecKUX BEIWYHH U MOCTAHOBKY OIBITOB IO IPOBEPKE NPEATIONKEHHBIX THIIOTE3.
Bonbuioe BHUMaHWe yaenseTcs peleHHI0 PACUETHBIX M KaueCTBEHHBIX 3aaad. [Ipu 3ToM A pacu€THBIX
3aJa4 NMPHOPUTETOM SIBIAIOTCS 3aJaud C SIBHO 3aJaHHOW (PU3MYECKOH MOJENbIO, MO3BOJISIONINE IPUMEHSTDH
M3yUYCHHbIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasiesia Kypca, TaK M MHTETPHUPYS 3HAHUS M3 Pa3HBIX
paszenos. s KaueCcTBEHHBIX 3aja4 NPUOPHUTETOM SBIISIOTCS 3aJaHUsl Ha OOBSICHEHUE MPOTEKAHHUS (PU3MYESCKUX
SBJICHUH U MIPOLIECCOB B OKPY’KAIOMIEH JKU3HH, TpeOyIomue BbI0Opa GU3NIECKOW MOAETH I CUTyaluy MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpeboanusimu ®I'OC COO k marepuanbHO-TEXHHMYECKOMY OOECIeYeHHI0 yueOHOTo
nporecca 0a30BbI YpOBeHb Kypca ()M3MKM Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHHS AOKEH H3y4aThCsl B
YCIOBUSAX MPEIMETHOTO KabruHeTa (PU3UKHU MIIH B YCIOBHUIX HHTETPUPOBAHHOTO KaOWHETa IPEIMETOB €CTECTBEHHO-
Hay4yHOro uukina. B kabuHere ¢U3UMKM JOKHO OBITH HeoOXoanMoe JlabopaTopHOE OOOpYAOBaHHE IS
BBIMIOJTHEHNSI YKa3aHHBIX B TporpaMme Mo (hU3MKE YYCHHYECKHUX MPAaKTUUECKUX PadOT M JAEMOHCTPALMOHHOE
o0opyioBaHUE.
HdemoncTpanmonHoe oOopyaoBaHue (GOpMUpPYeTCsT B COOTBETCTBHH C NPHUHLUIOM MHHHMAaJIbHOU
JOCTAaTOYHOCTH M 00ECIeUnBaAET MOCTAHOBKY MEPEUHCICHHBIX B IPOrpaMMe 1Mo (U3NKE KIFOUEBBIX IEMOHCTpanni
IUIL MCCIENOBAaHUA HM3Y4YaeMBIX SIBJICHHUH M MPOLECCOB, AMIHUPHYECKHX W (yHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX PUMECHEHHIH.
JlaboparopHoe 000pynOBaHKE TSI YUSHHUECKUX MPAKTUIECKUX paboT hopMUpyeTCs B BUIE TEMAaTHIECKUX
KOMIIJIEKTOB U 00ecreynBaeTcsl B pacuéTe OAHOIO0 KOMIUIEKTa Ha ABYX OOydaromuxcs. TeMaTn4ecKue KOMILIEKTHI
nabopaTopHOro O0OPYHOBaHMS HOJDKHBI OBITH IMOCTPOECHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX H
(G POBBIX TPHOOPOB, a TAKIKE KOMIIBIOTEPHBIX H3MEPUTENHHBIX CHCTEM B BHJIE ITU(PPOBBIX JIA00OPATOPHH.
OCHOBHBIMH LETSMH H3y4deHHs (PU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:
e (QopMupoBaHHE HHTEpECa U CTPEMJICHUS 00YUYarOIIUXCsl K HAYYHOMY W3YyY€HHIO IPUPOJIBI, Pa3BUTHE UX
MHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

® pa3BUTHE TpEACTaBICHHH O HAYYHOM METOJC IMO3HAaHUS M (OPMHPOBAHUE HCCIEAOBATEIBCKOTO
OTHOLICHUA K OKPYXKAIOIINUM SBJICHUAM

e (HOpMUPOBAHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjibTaTa HM3Y4YCHHs] OCHOB CTPOCHHUS MaTEepPUH U
(hyHIaMEHTaTBHBIX 3aKOHOB (DU3UKH;

e (QopMmupoBaHue yMEHUH OOBSICHATH SBJICHHS C HCIOJIb30BAaHUEM (U3NYECKUX 3HAHUN W HAYYHBIX
JIOKa3aTeJIbCTB;

e (QopMupoBaHHEe NPEICTABICHUN O PO (PU3MKHU UL PA3BUTHs JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHH.

HocTmwkenne 3Tux 1eneil obecrieynBaeTcsl pelleHneM CIIEAYIOUMX 3a/lad B IMpollecce U3y4YeHHs Kypca
(GU3UKU Ha YPOBHE CpeHEro 00IIero oopa3oBaHms:

e TproOpeTeHrne CUCTEMBI 3HAHUI 00 00IMKX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIFOUAs

MEXaHHUKY, MOJIEKYJISIPHYIO (DU3HKY, DIIEKTPOINHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPHU3NKH;
e (opMUPOBAHUE YMECHHI NMPUMEHSITh TEOPETUUCCKUE 3HAHMS IS OOBSICHCHHS (U3UYCCKUX SBJICHHUN B
MPUPOJE U JUIS IPUHATHS IPAKTUUECKUX PELIECHUN B IOBCEAHEBHOM KU3HY;

® OCBOGHHME CIIOCOOOB pEIICHUS Pa3IMYHBIX 3ajJad C SBHO 3aJaHHOW (u3MYecKOl Mojenblo, 3ajad,
MOJPa3yMEBAIOLINX CAMOCTOSATENBFHOE CO3AaHue (HU3NIECKO MOJENH, aeKBATHON YCIOBHSM 3a7auH;

e [OHMMaHHE (PU3MYECKHX OCHOB M NPHUHLUIIOB IEHCTBHUS TEXHUYECKHX YCTPOMCTB M TEXHOJOTMUYECKHX
MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO Cpeny;

e OBJIAJCHME METOAAMHU CAMOCTOSTENBHOIO IUIAHUPOBAHUS U NPOBEACHUsS! (PU3NYECKUX 3KCIIEPUMEHTOB,

aHaiu3a U UHTEpIIpeTalny HHQOpMaIuY, ONPeICIeHHUs] JOCTOBEPHOCTH MOJyUYEeHHOTO PE3YbTaTa;

®  CO37aHHWE YCIOBHH JJIsl Pa3BUTHUS YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON ACATEIHHOCTH.

Ha m3yuenue gusuku (0a30BbIl ypOBEHB) HA YPOBHE CpeHET0 0bmiero oOpa3oBaHus oTBoanuTcs 136 gacos:
B 10 xnacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacos (2 yaca B HEIEIIO).



[Ipennaraemelii B mporpamme 1o (U3MKe MepedeHb Ja0opaTOpHBIX M MPAKTHUECKUX paldoT sBIsSeTCs
PEKOMEH/IOBaHHBIM, YYHTENb JenaeT BbIOOp MNpoBeACHUS JabOpaTOpHBIX paboT W ONBITOB C  YYETOM
MHIMBUAYaIbHBIX 0COOCHHOCTEH 00y4YaromuXxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3znka 1 MeTOAbI HAYYHOT0 MO3HAHUS
Odu3uka — HayKa o mpuponae. Hay4unsle MeToApl IO3HAHUS OKPY)KAroIIero Mupa. Pois skcnepuMeHTa u
TEOPUU B MPOIIECCEe TIO3HAHUS PUPOIBI. DKCIIEPUMEHT B (pH3UKe.
MonenupoBanue (GU3UYECKUX SIBICHHUIA M TporieccoB. Hayunwie rumore3bl. du3uveckre 3aKOHBI H
Teopuu. [ paHUIBI MPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB. [IpUHIIUT COOTBETCTBUSI.

Pome um mecto ¢u3ukuM B (QOpMHUpOBAHMM COBPEMEHHOH HaydyHOW KapTUHBI MHpPa, B MPAKTUYECKOU
JeSITEIbHOCTH JITOJIEH.

Jemoncmpayuu
AHajnoroBblie 1 MU(GPOBEIC U3MEPUTEIBHBIC IPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe IBKeHHE. OTHOCHTENBHOCTh MEXaHMUYeCKoro JBmxeHus. Cucrema orcuéra.
TpaexTopus.

[lepememienne, ckopocTh (CpemHss CKOPOCTb, MIHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepHaibHOU
TOYKH, UX IIPOEKIMH Ha OCH CHCTeMbI KoopAHHAT. CI0)KeHUe NepeMELICHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE NPSMOJHMHEHHOE ABMXEHHE. I'paduku 3aBUCMMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHS, IIyTH U NTEPEMEIEHNS MaTEPHAIBHON TOUYKH OT BpEMEHH.

CBoboaHoe masieHue. Y ckopeHue cBOOOHOTO Ta/ICHHSI.

KpuBonuneitHoe aBwxeHue. J[BH)KEHHE MaTEpUaJbHOM TOUKH IO OKPYXHOCTH C ITOCTOSHHOM IO
MOJYJIO CKOPOCTBIO. YTIIOBas CKOPOCTh, JIHHEHHas ckopocTe. llepwomy w dacrtora oOpamieHwHs.
IleHTpOoCTpEMUTENBEHOE YCKOPEHHUE.

TexHHYeCKHE yCTPOWCTBA M IMPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABI)KEHHE CHApSNOB, LIEMHBIE H
PEMEHHBIE IEPENAYH.

Jlemoncmpayuu

Mogens cuctemMsl 0TCUETa, MILUTIOCTPALMS KHHEMATHYECKUX XapaKTePUCTHUK JIBHKEHMUSL.

[IpeoOpazoBaHue ABHKEHUH C UCTIONB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3Ayxe U B pa3perkeHHOM MIPOCTPAHCTBE.

Habnronenue apmkeHus Tena, OpOLICHHOTO TIO YIIIOM K TOPU30HTY B TOPU30HTAIBHO.

Wzmepenne yckopeHusi CBOOOTHOTO MaeHUSI.

Hamnpasnenue ckopocTH NpH ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

N3ydeHne HepaBHOMEPHOTO ABM)KEHUS C LIETIbIO OIpeIelIeHHs MTHOBEHHON CKOPOCTH.

HccnenoBanne cOOTHOLIEHUS MEXAY IMyTSIMH, MPOHACHHBIMH TEJIOM 3a IIOCJIEOBATEIbHBIE PaBHbIE
MIPOMEXKYTKH BPEMEHHU IPH PaBHOYCKOPEHHOM JIBHKEHHUU C HAYaJIbHOM CKOPOCThIO, pAaBHOW HYJIIO.

N3yueHue nBUKEHUS 1IAPUKA B BSI3KON KUIKOCTH.

Wzyuenne nprxenus Tena, OpOHIEHHOr0 TOPHU30HTAIBHO.
Tema 2. /lunamuxa
ITpunnun otHocutensHOCTH ['anunes. Ilepsblit 3akoH HeroTOHA. THEpLMANIBHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunmun cynepnosunuu cwi. Bropoif 3akon HproToHa a1 MaTepuaibHOM TOYKH.
Tpetunii 3axkoH Hpr0TOHA 11 MaTEPUAIIBHBIX TOYEK.

3akoH BceMupHOTo Trotenus. Cuina Tspkectu. [lepBast kocMudeckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenne. Bunsl Tpenus (mokos, ckoibkeHHs, kadeHus). Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHHS

CKOJIBXXCHHA MW CHUJIa TPCHUA I1OKOA. KOB(l)(l)I/ILII/IeHT TPCHUA. Cuna COIIPOTHUBJICHUSA HPU ABUKCHUU TCJIa B
KHUIKOCTH MJIM Ira3c.



[MocTynaTensHOE 1 BpalaTebHOE IBMKEHUE a0COIIOTHO TBEPAOTO Tela.

MOMEHT CHIIbI OTHOCUTENBHO OCH BpalleHus. [Inedo cumsl. YcnoBus paBHOBECHS TBEPAOTO TEJA.

TexHuueckue yCTpPOWCTBA U MPAKTUUECKOEC MPUMEHECHHE: TMOIIIMITHUKYU, IBHKEHUE HCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu

SIBneHue uHEPLUUHU.

CpaBHEeHME Macc B3aUMO/ICHCTBYIOLIUX TEIl.

Bropoii 3axon Hetorona.

N3mepenue cui.

CrnoxeHue cuil.

3aBHCUMOCTD CHIIBI YTIPYTOCTH OT JIe(OpPMaLIUH.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOJIBEME U MMAICHUU.

CpaBHeHME CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIB)KEHUS.

VYcnoBus paBHOBecHs TBEpAOTO Tena. Byl paBHOBeCHS.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

Wzyuenne apmxenns Opycka Mo HaKJIOHHOH MIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHII YNIPYTOCTH, BO3HUKAIOUIMX B MpPYKUHE M PE3UHOBOM 00pasie, OT uX
nehopMarum.,

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOIO TeNa, UMEIOLETO OCh BPALICHMS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

Nmnynsc mMaTepuanbHOW TOYKH (TENa), CUCTEMBl MaTepHaIbHBIX TOYEK. VIMITyIIbC CHIIBI M M3MEHEHHE
WMITyJIbCa TeJa. 3aKOH COXpaHeHHs UMITyJIbca. PeakTHBHOE TBIKEHHE.

Pa6ora cumel. MOITHOCTE CHITBI.

Kunerndeckast sHEprisl MaTepraabHON TOUKH. Teopema 06 N3MEHEHUN KHHETUIECKON YHEPTHH.

[lorenumanpaas oaHeprua. lloTeHmmaneHas SHeprust ymnpyro  aehOpMHpPOBaHHOW  TPYIKHHEL.
[loTrennmanpHas YHEPrHsl TeNa BOIHM3H MOBEPXHOCTH 3EMIIH.

[loTeHnmanpHbIE W HETOTEHIWANbHBIE CHIIBL. CBs3b pabOTHl HEMOTEHIMAIHHBIX CHJI C WU3MEHEHHEM
MEXaHWYECKOW YHEPTHH CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHNYECKOI SHEPTUH.

Ynupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHUYeckue yCTpOWCTBa M IPAKTHYECKOE MPUMEHEHHE: BOJOMET, KOMEP, TMPYKUHHBINA ITHCTONET,
IBIDKCHHE PaKeT.

Lemoncmpayuu

3aK0H COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHKEHHE.

[lepexon mOTEHIIMATEHOM YHEPTHH B KHHETHIECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

Nzydenne abCcomOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

UccnemoBarne cBsi3u pabOTHl CHIIBI C W3MEHEHHEM MEXaHWYeCKOH OHHEeprHuHM Teja Ha NpuMepe
PacTsKEHUS] pe3HHOBOTO KTyTa.

Paznen 3. MoJexyasipHasi pU3MKa U TePMOIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KHHETUIECKOM TEOPUH U UX OIBITHOE 000CcHOBaHHE. bpoyHOBCKOE
nsmwkenne. Anpoysus. Xapakrep OBIKECHUS U B3aUMOJECHCTBUS YacTHLl BellecTBa. MoAenn CTpOeHHUs Ia3oB,
XKHUIKOCTEH M TBEPABIX TeN M OOBSICHEHHE CBOWMCTB BELIECTBA HA OCHOBE 3THX Mozenel. Macca u pa3mepbl
Mmonekyi. Konuuectso Bemectsa. [loctostHHass ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ usmepenue. Lllkana remneparyp Llenbcust.

Mogens nneansHoro ra3a. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETHYECKOW TEOPUH HICATBHOTO Ta3a.
AbcoutoTHasE TeMIiepaTypa Kak Mepa CpelHed KWHETHYEeCKOM 3HEPruM TEIIOBOrO JIBW)KEHHUS YacTHIl Tasa.
[lIxana temneparyp KenbBruHa. I'a3oBbie 3akoHbI. YpaBHeHue Menneneesa—Knanelipona. 3akoH JlanbToHa.



W3zomponeccsl B WAealnbHOM Ta3e C IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe mpeacraBieHue
H30TIPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHMUECKHE yCTPOICTBA M PAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, OKa3bIBAIOIIME AMCKPETHOE CTPOCHWE BellecTBa, (oTorpadui MOJIEKYJ OpPraHUYECKUX
COETMHEHUH.

OmnbITel 10 7UQ QY31 KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JIBHIKEHHUSL.

Mogens onbita HITepHa.

OmBITHI, JOKA3bIBAIOIIUE CYLIECTBOBAHNE MEKMOJIEKYISIPHOT'O B3aUMOACHCTBHS.

Mogens, WITIOCTpUPYIOLIas NPUPOLY JaBleHHS T'a3a Ha CTCHKH COCya.

OmnBITHI, WILTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACATBHOTO T'a3a, H30MPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamoprule pabomoi

Omnpenenenue Maccel BO3AyXa B KJIACCHOH KOMHATe Ha OCHOBE M3MEpeHUil 00bEMa KOMHATBI, TaBJICHUS 1
TeMIIepaTypsl BO3/AyXa B HEil.

HccnenoBanne 3aBUCUMOCTH MEXy TapaMeTPaMU COCTOSIHUS Pa3pex EeHHOIo rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmoanHamuueckasi cucteMa. BHYTpEHHsIsI SHEprus TEpPMOJUHAMHUYECKOW CHUCTEMBI M CIOCOOBI €€
n3MeHeHusi. KonmuectBo TernoTsl U pabota. BHyTpeHHSS SHEprus OJHOATOMHOTO HIEabHOTO Ta3a. Buabl
TeIUIONEepeaur: TeIIONPOBOIHOCTh, KOHBEKIINSA, U3TyUeHHe. Y IeNIbHas TeIUIOEMKOCTD BellecTBa. KomuuecTBo
TEIUIOTHI IIPH TeIIonepenaye.

[lonstne 06 ammabatHOM mpomecce. [lepBriii 3ak0H TepMoanHamMuKu. [IprMeHeHHe MepBOro 3aKoHa
TEPMOIMHAMUKH K H30mponeccam. I'paduueckas nHTepnperanns paboThl rasa.

Bropoii 3akoH TepmoamHaMuku. HeoOpaTuMocTh IpOIIeccoB B IPUPOJIE.

TerutoBeie MammHbl. [IpuHIUIBI KeWCTBUS TEIDIOBBIX MamuH. [IpeoOpa3oBaHWsl SHEPTHH B TETJIOBBIX
MamwHax. KoaddummeHT monesHoro peictBus TerioBod wmamwmHbel. [luknm Kapao m ero koaddumment
MIOJIE3HOTO JIeHCTBUS. DKOIOTHYECKHE IPOOIEMBI TEIUIOIHEPT€THUKY.

TexHHueCKHE YCTpOWCTBA M NPAKTUUECKOE NMPUMEHEHME: JIBUTaTellb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOAWIBHUK, KOHAULIUOHED.

Lemoncmpayuu

V3meHeHne BHYTpEeHHEH SHEpPIUM Tela IPU COBEPIIEHHHM PadOTHI: BBUIET NMPOOKH W3 OYTBUIKH IIOA
NEefCTBHEM C)KaTOTO BO3MyXa, HarpeBaHue d(prpa B TaTYHHOU TPYOKe MMyTEM TpeHHS (BUACOAEMOHCTPAIHS).

V3meHeHne BHyTpeHHEH SHEPIuHU (TeMIepaTypsl) Tea IpH TeIionepeaaye.

OnbIT 110 aAabaTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Mogenu napoBoii TypOHMHBL, ABUTaTENsl BHYTPEHHETO CrOPaHUsI, PEAKTUBHOT'O ABUIaTEIIS.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeujecmea. Pazosvie nepexoovt

[TapoobpazoBanue u koHzneHcauus. Vcnapenue u kuneHue. AOGCOMIOTHAS U OTHOCUTEIbHAS BIaKHOCTD
Bo3ayxa. HacwlmeHHbIH nap. YaenbHas TEmoTa mapooOpa3oBaHUsl. 3aBUCUMOCTh TEMIEpaTypbl KUMICHHUS OT
JTaBJICHHUA.

Teepmoe Tteno. Kpucrammyeckue u amopdHbIe Tena. AHU30TPONHUS CBOWCTB KPUCTAIUIOB. JKumkue
kpuctayuisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue W KpucTaM3alus. Y7elbHas TeIuloTa IUIaBIICHUS.
CyOmumartusi.

YpaBHEHUE TEILIOBOTO OajlaHca.

TexHMuecknue ycTpOHCTBA M IMPAKTUYECKOE IMPUMEHEHHE: TUTPOMETP M TICHXPOMETp, KallOpUMETD,
TEXHOJIOTUHU NMOJTYYC€HUA COBPEMEHHBIX MAaTCPUAJIOB, B TOM YHCJIC HAHOMATEPHUAJIOB, 1 HAHOTECXHOJIOT'UU.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenne IIpU IMMOHMXXCHHOM IaBJICHUU.



Crioco0BI U3MEPEHUS BIAKHOCTH.

HaGimroienue HarpeBaHus ¥ IDIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.
JeMoHCTpanus KpUCTasioB.

Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi

N3mepenre 0OTHOCUTENHHOM BIaXKHOCTH BO3AyXa.

Paznen 4. DjekTpoauHAMHUKA

Tema 1. Inekmpocmamuxa

OnekTpu3anmsi Tel. OJIEKTpUYecKWid 3apsa. J[Ba Buma dSIeKTpUYecKUX 3apsmoB. [IpoBomgHHKH,
TUDIIEKTPUKH M TIOTYTIPOBOAHHUKH. 3aKOH COXPAaHEHUS SIEKTPHUECKOTO 3apsa.

Bzaumogpeiicteue 3apsmoB. 3akoH Kymona. TodeuHBI AIIeKTpUUECKHH 3apsii. DJEKTPUUYECKoe TOJIe.
Hanpsoxénnocth  anekTpuuyeckoro noss. IlpuHnmm cynepno3uuuy — 3j€KTpudecKux mnoneil.  Jluaum
HaMPSDKEHHOCTH DJIEKTPHYECKOTO TTOJIS.

Pabora cun osnekrpocratmdeckoro Tmons. Ilorenmman. Pasnocts motenmmanoB. [IpoBomHWKM U
TUDIIEKTPUKH B DJIEKTPOCTATHIECKOM ToJIe. ek Tpuieckas MpOHNUIIAeMOCTb.

OnexktpoéMKocTh. KoHmeHcaTop. DIeKTPOEMKOCTh INIOCKOTO KOHACHCATOpa. DHEPrUs 3apsHKEHHOTO
KOHZEHCaTOopa.

TexHndeckue  yCcTpOWCTBA W MPAKTHYECKOE  MPUMEHEHHE:  DJIEKTPOCKOI,  BIEKTPOMETD,
ANEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE DSIIEKTPONpHUOOpOB, KOHIEHCATOP, KOMHPOBAIBHBIA ammapar,
CTPYHHBII NpUHTEDP.

Lemoncmpayuu

YCTpoCTBO M IPUHLMIT JEHCTBUS 3IEKTPOMETPA.

B3anMopeiicTBuEe HA3JIEKTPU30BaHHBIX TE.

DIEKTPUYECKOE MOJIE 3aPHKCHHBIX TElL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM TIOJIC.

OnexTpocTaTryeckas 3amuTa.

JUpIeKTpUKH B 2JIEKTPOCTATHUECKOM II0JIE.

3aBHUCHUMOCTH AIIEKTPOEMKOCTH TUIOCKOT'O KOHIEHCATOPA OT IUIOIIAIU TIIACTHH, PACCTOSIHHSI MEXTy HUMHU
U JURJICKTPUUECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii oxcnepumenm, rabopamopnvie pabomoi

M3mepenne 31eKTpoéMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstii anexkmpuueckuil mox. Toxu 6 paznuunsix cpeoax

DNEeKTPUIECKUN TOK. YCIIOBUS CYIISCTBOBAHUS JJIEKTPUUECKOTO TOKa. Mcrounmku Toka. Cuima Toka.
ITocTosnHBIM TOK.

Hamnpsoxenue. 3akon OMa it y9acTka IeTu.

ONEeKTpUYeCcKoe  COINpPOTHBICHHE. YJIeIbHOE  CONpOTHBJIEHHE BemiecTBa. IlocnmemoBartenbHoe,
napajuieIbHOE, CMEIIaHHOE COSAMHECHIE MPOBOTHUKOB.

Pabora anmextpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoIHOCTh 3J€KTPUYECKOrO TOKA.

DNEeKTPOABIDKYIAs CHWJIa W BHYTPEHHEE COMNPOTUBJICHHE HCTOYHWKA TOKa. 3akoH OMa IS TOJTHOM
(3aMKHYTOH) 3neKkTprudecKkoil ernu. KopoTkoe 3aMbIkaHue.

DNeKTpoHHAasT MPOBOJMMOCTH TBEPABIX METAUIOB. 3aBUCUMOCTh COIMPOTHUBICHUS METAJIOB OT
Temnepatypsl. CBEpXIIPOBOAUMOCTb.

OJeKTpuYecKuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoguuku. CoOCTBeHHass W TPUMECHAs MPOBOAMMOCThH MONYNMPOBOAHUKOB. CBoicTBa p—n-
niepexona. [lomynpoBoTHUKOBBIE IPUOOPHI.

DONEeKTpUYEeCKUl TOK B PaCTBOpPaX W pacIUlaBax 3JIEKTPOJIUTOB. OIEKTPOIUTHYECKAS TUCCOITHAIIHSL.
ONEeKTpoNIn3.

ONEeKTpUYECKU TOK B razax. CaMOoCTOSTENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [1nazma.



TexHUUECKHE YCTPOUCTBA M MPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP, PEOCTaT, HCTOUHHKH
TOKa, DJIEKTPOHATrpeBaTeNbHBIE TMPHOOPHI, JJIEKTPOOCBETUTENBHBIE MPHUOOPHI, TEPMOMETP COINPOTHBICHUS,
BaKyyMHBIH TUOJ, TEPMHUCTOPBI M (HOTOPE3UCTOPHI, TIOITYIPOBOAHUKOBBIH MO, TaIbBaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKA U HAIPSKESHUSI.

3aBHCUMOCTb COMNPOTHUBJICHUS LWIMHAPHYECKHX MPOBOAHUKOB OT JJIMHBI, IUIOMIAJH TONEPEYHOrO
CeueHHs U MaTepuaa.

CMmemaHHoe coeTUHEHUE MTPOBOJHUKOB.

[Ipsamoe u3MepeHue 3IEKTPOABHXKYIIEH ciibl. KOpOTKOE 3aMbIKaHHWE TalbBaHHMUYECKOI'O JJIEMEHTa H
OLIEHKAa BHYTPEHHETO COMPOTHBIICHHS.

3aBHCUMOCTH COTIPOTHUBIICHUSI METAIIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTD 3JIEKTPOIUTOB.

HckpoBolt paspsii 1 IPOBOAUMOCTD BO3yXA.

OnHOCTOPOHHSIS TPOBOTUMOCTD AHO/A.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

WzyueHne cMeaHHOTO COEANHEHHS PE3UCTOPOB.

Wzmepenne a5eKTpoABUKYILEH CHUITBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHUSI.

HaGntonenue >nexkTponusa.

MexnpeaMeTHbIe CBA3H

Uzyuenne xypca ¢usuku 6a3oBoro ypoBHS B 10 Kiacce OCyIIECTBISETCA C yYETOM COJEpIKaTENbHBIX
MEXIIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XMMUH, Feorpaduu 1 TEXHOJIOTHH.

Mescnpeomemuule nonussimusi, CBSI3aHHBIE C U3yYEHNEM METOJI0B HAyYHOT'O IIO3HAHMUS: SBJICHUE, HAYYHBII
¢axT, runores3a, puU3NUECcKas BEJINYNHA, 3aKOH, TEOPHs, HAOIIOACHUE, SKCIIEPUMEHT, MOJICJINPOBAaHNUE, MOJIEIb,
HU3MEpEeHHE.

Mamemamuxka: pelieHNe CUCTEMbI ypaBHEHUH, THHeWHas QyHKIuWs, mapadona, runepooia, ux rpapuku
U CBOICTBAa, TPUIOHOMETpUYECKHWE (YHKIMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIIECTBO, BEKTOPHI U UX IIPOEKIIMU HA OCH KOOPIHHAT, CII0KEHHE BEKTOPOB.

buonozus: MexaHnueckoe IBIKEHHE B JKUBOW mpupone, Aud(ys3us, OcMOC, TEINIOOOMEH >XHUBBIX
OpPTaHU3MOB (BB TEIUIONEPEIauH, TEINIOBOE PABHOBECHE), JIIEKTPUUIECKHUE SIBJICHNS B )KUBOU IPUPOJIE.

Xumus: ITUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeN, >KUAKOCTEH M Tra3oB, 3JIEKTPHUUECKHE CBOMCTBa METaJJIOB,
3JIEKTPOJINTHYECKAs AUCCOLUALINS, TaJIbBaHHUKA.

T'eozpaghua: BNaxXHOCTh BO31yXa, BETPBI, OapOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHre IBI)KEHUI C MCIOJIb30BAHHMEM MEXaHM3MOB, yYET TPEHHS B TEXHUKE,
MOJIINIHUKY, HCIIONb30BaHUE 3aKOHA COXPAaHEHHs MMIyJbca B TEXHHUKE (pakera, BOAOMET U Opyrue),
JBUraTelb BHYTPEHHETO CrOpaHus, mapoBas TypOuHA, OBITOBON XOJOAWIBHHK, KOHIUIMOHEP, TEXHOIOTHUH
MOJMYYCHUS! COBPEMEHHBIX MAaTepHajioB, B TOM 4YHCJIE€ HAHOMAaTEpPHAIOB, M  HAHOTEXHOJIOTHHU,
JJIEKTPOCTATHUECKasl ~ 3aIluTa,  3a3eMJCHHE  3JIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIM  NpHHTEp,
3JIEKTPOHArpeBaTeIbHbIE IPUOOPHI, AIEKTPOOCBETUTENBHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Paspnen 4. DinekTpoauHaMuKa

Tema 3. Maznummnoe none. In1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMoaeicTBre MOCTOSIHHBIX MarHuTOB. MaruutHoe nose. Bektop MarHuTHon
WHAYKIMY. [IpUHIMI Cynmeprno3uiuyd MarHUTHBIX mosed. JluHum marHuTHOW uHAaykiuu. KapTuHa muHMiMA
MarHMTHOM MHAYKLIWH O TOCTOSHHBIX MarHUTOB.

MarautHoe mojie MPOBOAHMKA € TOKOM. KapTwHa JMHMA WHAYKIMHA MarHUTHOTO TOJS JJIMHHOTO
MpsIMOTO TMPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKA, KaTymIKH ¢ TokoM. OmbsIT Opcrena.
B3aumoeiicTBUE MPOBOTHUKOB C TOKOM.



Cuna AMrmepa, e€ MOAyNb U HalpaBJeHHE.

Cuna Jlopenna, e€ Moaymnb U HallpaBiieHUE. [[BHKeHNE 3apsHKEHHOM YacTHULIBI B OJHOPOJHOM MarHUTHOM
nosie. Pabora cunsl Jlopenua.

SIBneHne 3IeKTpOMarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHMTHOM HMHAYKLIMHU. ODJEKTPOJBHKYIIAs
CWJIa UHAYKIUH. 3aKOH JIEKTPOMarHUTHON nHaykumuu Dapanes.

BuxpeBoe anextpuyeckoe mosie. DNEKTPOJBMKYIIAs CWIa MHIYKIUU B IPOBOJHUKE, IBUXKYIIEMCS
MOCTYNaTeIbHO B OTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBIEHUE CaMOMHIYKIMH. DJIEKTPOABUKYIIAS CHIIA CAMOMHIYKIIUH.

OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

ONeKTpOMarHuTHOE ToJe.

TexHrn4yeckue ycTpoiicTBa U MNMPaKTUYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHWUTHI, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUraTeNb, YCKOPUTEIHN DJIEMEHTAPHBIX YaCTHL, HHIYKIINOHHAS TEYb.

Jemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE 3IEKTPOHHOT'O IMy4YKa MAarHUTHBIM T1OJIEM.

JIvHUK MHAYKIUU MarHUTHOTO TOJIS.

BsaumogeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

HelicrBue cunpl JIopeHa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHuE 3IEKTPOMArHUTHON UHIYKLIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTbD IEKTPOABIKYILEH CHIIbI HHAYKIMH OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO ITOTOKA.

SIBeHne cCaMOMHIYKIHH.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomoi

W3yueHnne MarHuTHOTO NOJIS KaTYLIKH C TOKOM.

HccnenoBanye neiCTBUS TOCTOSTHHOTO MAarHUTA Ha PaAMKY C TOKOM.

HccnenoBanue siBIeHUs 3JEKTPOMAarHUTHON HHAYKIHH.

Pazgen S. Konedanusi u BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHunmvle Koneoanus

KonebarenbHas cucrema. CBOOOIHBIC MeXaHUYeCKHEe KoJieOanus. ["apmonndeckue konebanus. [lepuon,
yacrora, ammutyna U asza kosnebanuid. [lpyKuHHBIH MasTHHK. MaTeMaTHUECKUH MasTHUK. YpaBHEHHUE
rapMOHUYECKUX KoJieOaHui. [IpeBpalieHre 3Heprum Mpy TapMOHUYECKUX KOJIeOaHUSX.

Konebarenpupiii koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJNEOaHUS B HACATHHOM KOJeOaTeIbHOM
KOHTYpe. AHAJIOTHsI MEXIYy MEXaHUUECKUMH U AJIEKTPOMAarHUTHBIMU KonebanusiMu. @opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHU B HEATILHOM KOJie0aTeIbHOM KOHTYpeE.

[IpencraBienne o 3aryxaromux KojeOaHUsIX. BbIHYXJeHHbIE MexaHW4Yeckwe KoseOanus. Pe3zonaHc.
BrIHYXICHHBIE AJIEKTPOMAarHUTHBIE KOJIEOaHusI.

[lepemennsif Tok. CuHycoUIaNbHbBIN IepeMEeHHbIN TOK. MOITHOCTh IEpEMEHHOI0 TOKA. AMIUIMTYIHOE U
neiicTByrolee 3HaUeHHE CUIIBI TOKA U HANIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBoO, Mepenadya U MOTPEOICHUE ANEKTPUICCKON SHEPTUU. DKOJIOTUUYECKUE
PUCKM TIpU TIPOU3BOJCTBE JIIEKTpOdHEeprur. KymbTypa HUCHOIB30BAHUSA AJIEKTPOSHEPTHH B ITOBCEAHEBHOI
KU3HU.

TexHudeckre yCTpOWCTBA M TMPAKTHYECKOE TPHUMEHEHHE: DJIEKTPHUYECKUN 3BOHOK, TEHEpaTop
[IEPEMEHHOTO TOKA, IMHUH JJIEKTpoIIepeiad.

Lemoncmpayuu

HccnenoBanne mapaMeTpoB KoJeOaTeIbHON CHCTEMBI (TIPY>KUHHBIA WIIA MAaTEMaTHIECKHIA MasSTHHK).

Habmronenue 3aTyxaromux KoineOaHi.

HccnenoBanne CBOMCTB BEIHYKICHHBIX KOJIEOaHUH.



HaGmonenue pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUsI.

OcuunnorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) Uil DJIEKTPOMArHUTHBIX
KoseOaHui.

Pe3onaHc npu nocnenoBaTebHOM COEAMHEHUH PE3UCTOPA, KaTyIIKM HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mojienb TUHUM AJIEKTpOTIepeadH.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HccnenoBanre 3aBUCHMOCTH MEPUOJIa MAIBIX KoJieOaHUI TPy3a Ha HUTH OT JUTMHBI HUTH M Macchl rpy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMH U3 MOCIEA0BATENIEHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKH
U pe3ucTopa.

Tema 2. Mexanuueckue u 371eKmpomMazZHUMHbLE G0IHbL

MexaHn4yeckne BOJIHBI, ycIOBHs pacrpocTpaHeHus. llepumon. CkopocTe pacnpocTpaHeHHs M JIMHA
BoNHBL. [lonepeuHsle 1 IpoobHBIE BOMHBL. MHTepdepeHurs 1 qudpakiust MeXaHHYECKHX BOJH.

3Byk. CxopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHbIE BOJIHBL. YCIOBHS H3JIy4YE€HHs 3JIEKTPOMATrHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B anexTpomaruuTHOM BosHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIIOMIICHHE,
nonspuzanyst, Audpaxuus, naTeppepeHnns. CKOpOCTb ANEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpoMarHuTHBIX BOJH. [IpuMeHeHne 3JIeKTpPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHnuIBEl pagrocBs3u U TeneBueHus. Pagnonokanys.

ONEeKTpOMarHuTHOE 3arps3HEHUE OKPY KaIOIIEeH CpeIbl.

TexHUYeCKHE yCTPOWCTBA U MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC HHCTPYMEHTBHI, YIBTPa3ByKOBasI
IUarHOCTHKA B TEXHHUKE U MEAULMHE, pajap, paauonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jemoncmpayuu

OO0pa3oBaHKe U pacIpOCTPaHEHHUE MTONIEPEUHBIX U IIPOLOJIBHBIX BOJH.

Kosebmtommeecs €510 Kak HCTOYHUK 3BYKa.

Habnronenue orpakeHus ¥ MPEIOMIICHUS] MEXaHUUECKUX BOJIH.

Hab6monenmne natepdepernny u mudpakiiny MEXaHHYECKHUX BOJIH.

3BYKOBOH pe30HaHC.

HaGmonenme cBsi3n rpOMKOCTH 3BYKa 1 BBICOTHI TOHA C aMIUIUTYI0I M 9aCTOTOHN KoJieOaHUH.

HccnenoBanne CBOMCTB  JJIEKTPOMAarHWUTHBIX — BOJH:  OTPAXKEHHWE, MPEJIOMIICHHE, MOJIpH3aLus,
mudpakus, HTepEpeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IlpsiMonnHelHOE pacnpocTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyd cpera.
ToueuHBI HCTOYHUK CBETA.

Otpaxenne cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne n300payKeHi B IIIOCKOM 3epKalle.

[Ipemomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA TMOKa3aTens mpenomieHus. [lomHoe
BHYTpEHHEE OTpaxkeHHe. [IpeaenpHbIil yroi MOTHOr0 BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CioxHbIi cocTaB Oenoro cBeta. L[BeT.

CoOupatomue u paccewBarolmive JuH3bL. ToHKasg yuH3a. POKYyCHOE PACCTOSHHE M ONTHYECKas Cuiia
TOHKOH uH3BL. [locTpoeHre n300pakeHuii B cCOOMPAIOINX U PACCEHBAIOMIMX JTHH3aX. DopMyIia TOHKOW JIMH3BI.
VBenuueHue, aBacMoe JIUH30M.

[Ipenens NpUMEHUMOCTH TEOMETPUYECKON ONTUKHU.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HUCTOYHHMKH. YCIOBHS HAOJIOICHUS
MaKCUMYMOB U MUHIMYMOB B HHTep(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpaknms ceera. dudpaxnuoHnas pemérka. YcioBue HaOMIOICHHUS TJIABHBIX MAaKCUMYMOB IIpH
MaJIcHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHMUECKHE YCTPOWCTBA M MPaKTUUECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmnapar, MpOCKIIMOHHBIH
anmapar, MUKpPOCKOII, TeJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PAKIMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu



[IpsamonuHeliHOE pacIpocTpaHEHUE, OTPasKeHHUE U MperoMiieHHe cBeTa. ONTHYECKHE TPUOOPEL.
[TonHoe BHyTpeHHEE OTpaskeHHe. Moienb CBETOBOA.
HccnenoBanue cBOiCTB M300pakeHUH B TMH3aX.

Mozenu MUKPOCKOTIA, TEJIECKOTIA.

Habnronenue nunarepdepenyu crera.

Habnronenune audpaxuuu ceera.

Habnronenue aucnepcun ceeTa.

[Tony4enue criekTpa ¢ MOMOIIBIO TPU3MEI.

[ony4enue criekTpa ¢ MOMOIIBIO TUPPAKIUOHHON PEILIETKH.
Habnronenue nosisipusanuu ceera.

Yuenuueckuii skcnepumenm, nabopamoprule pabomol
W3mepenne nokaszarens NpeoMIcHHS CTEKIa.
HccnenoBanue cBOMCTB U300pakKeHUH B TNH3aX.
HaGntonenue aucrnepcun cBeta.

Pa3znen 6. OcHOBBI clleNHAJIbHON TEOPHH OTHOCHTEILHOCTH
I'paHunbl  OPUMEHUMOCTH  KJIACCHYECKOW  MexaHuKd.  IlocTynaTel  crnenuManbHON — TEOpuu
OTHOCUTENFHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTHM CBETa B BaKyyMe, MPHHIUIN OTHOCHTEIHHOCTH
OWHIITeHHA.
OTHOCUTENFHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHe BPEMEHH U COKPAIIIEHUE JITHHEI.
DHePrus 1 UMITYJIbC PETSITHBUCTCKON YaCTHIIBI.
CBsI3b MacCHI C YHEPTHEH U UMITYJIHCOM PEISITUBUCTCKON YaCTHIIBI. DHEPTUS MTOKOSI.

Paznen 7. KBanToBas ¢puznka

Tema 1. Inemenmovl KBAHM OGO ONMUKU

®oronsl. Popmyna [Inanka cBs3m 3HEPTUN (POTOHA C €70 YACTOTOW. DHEPTHUSA M UMITYIIEC (POTOHA.

OtxpeiTie u uccnenoBanne Gporoddpdexra. Ombrter A. I'. CroneroBa. 3akonsl poTodddexra. YpaBHEeHHE
OitamTeiiHa as poroaddexra. «KpacHas rparnna» portorddekra.

JlaBnenue cBera. OnbIThl I1. H. JleOenena.

XuMH4ecKkoe AEUCTBHE CBETA.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE INpUMEHEeHHe: (GOTOIEMEHT, (OTONATUHK, COJHEUHas
Oarapesi, CBETOIO/.

Jemoncmpayuu

®oTto3(dexT Ha ycTaHOBKE ¢ MUHKOBOW TUTACTHHOM.

Uccnenoanne 3akoHOB BHeMTHeTo (hoTorddexra.

Ceeronnon.

Conreunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pezepdopna mo paccestauro o -dactuil. [lnanerapras mMomens atoma.
IToctynater bopa. W3nydyenue n morsomeHue (OTOHOB NMPH MEPEXOAE aToMa C OAHOTO YPOBHS 3HEPrHUM Ha
npyroil. Buasl cnektpoB. COEKTp ypOBHEHN SHEPruH aTomMa BOIOPOAa.

Bonnossie cBolicTBa yactui. Bonuel ne bpoitna. KopnyckynsipHO-BOITHOBOM Ayaau3M.

CIioHTaHHOE 1 BBIHYXIEHHOE H3IyUYCHHUE.

TexHHUECKHE yCTPOHCTBA M NMPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbBIM aHaIU3 (CHEKTPOCKOM), J1asep,
KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monenb onbita Pe3epdopna.

Onpenenenre UTMHBI BOJHEI J1a3epa.

Habnronenue mMHEHYATHIX CIIEKTPOB M3ITyUSHHS.

Jlazep.



Yuenuueckuii skcnepumenm, nabopamoprule pabomol

HaGmonenue nuHeyaToro CeKkTpa.

Tema 3. Amomnoe aopo

OKCNEpUMEHTHI, JT0Ka3bIBAIOIINE CIIOKHOCTh CTpOeHUs Aapa. OTKphITHE pagMOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuro cocraBa paguOaKTUBHOTO wu3nydeHusi. CBoiictBa anbga-, Oera-, ramma-
n3nyuyeHus. BnusHue paaroakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykinoHuas mogens siapa [eiizenOepra—lBanenko. 3apsin szpa.
Maccosoe uncino sapa. 130Tonsl.

Anbda-pacnan. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnai. 'amMmma-u3iryueHne. 3aKOH paJuOaKTUBHOTO
pacnana.

DHeprus cBs3M HyKJIOHOB B siape. SAnepusie cuibl. Jledext maccr sapa.

SnepHble peakiuu. /lenenue u cuHTes auep.

SAnepusiii  peaktop. TepmosiaepHbiii cuHTe3. [Ipo0GieMbl W TEpCIEKTUBBI SACPHOH SHEPrETHKH.
OKOJIOTMUYECKUE acTIeKThI sIEPHOM SHEPTreTHKY.

OnemeHTapHbIe YacTULbl. OTKPBITHE TTO3UTPOHA.

MeToapl HaOIIOAEHHS U PETUCTPALMU 3JIEMEHTAPHBIX YaCTHII.

dyHnameHTaNbHbIE B3aUMOACHCTBHSA. ENMHCTBO hU3NUecKoi KapTHHBI MUPA.

TexHn4yeckue yCTpoOHCTBA M IpaKTHUECKOE MpHMEHEHHe: J03MMETp, Kamepa BumnbcoHa, gaepHBIi
peakTop, aroMHas bomoOa.

Jemoncmpayuu

CYETYMK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

HccnenoBarne TpekoB 9acTuIl (110 TOTOBEIM (hoTOrpadusim).

Paznes 8. DineMeHTHI aCTPOHOMUM M ACTPOPU3NKH

Oransl pa3BUTHs acTpoHOMUU. [IpuKiIaniHOe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMHUH.

Bug 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IUIaHETHI, UX BUAUMOE IBUKCHUE.

ConHeuHas cuctema.

Comnnne. Conneunass akTHBHOCTh. Vctounuk sHepruu ConHna u 3BE3A. 3BE3NBI, MX OCHOBHBIC
XapaKTepUCTUKU. J(narpamma «CreKTpalibHBIM Kjacc — CBETMMOCTBY». 3BE3/BI TJIaBHOM MOCIEN0BATEIHHOCTH.
3aBHUCHUMOCTh «Macca — CBETUMOCTBY ISl 3BE3]] TJIABHOHM IMOCIIENOBATEIBbHOCTA. BHyTpeHHEe CTpoeHue 3BE3.
CoBpeMeHHbIE TPEICTABICHUSI O TIPOUCXOXKIECHUH U 3Botonny CoHIA U 3BE31. DTallbl )KU3HU 3BE3I.

Mneunsiii [Iyte — Hama ['anaktuka. [Tonoxxenne u neumxkenue Conuna B [Mamaktuke. THIBI TalakTHK.
Pannoranaxktuxu u kBasapbl. UEpHBIE NBIPHI B SAPAX TAJTAKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ma. Pazoeranue ranaktuk. Teopust Bonbinoro B3peiBa.
PenukroBoe nsznyuyenue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo01eMbl aCTPOHOMHUHU.

Yuenuueckue nabnrooenus

HaGmonenust HEBOOPYKEHHBIM TJIa30M C HUCHOJIb30BAHMEM KOMITBIOTEPHBIX MPUIOKEHUHA  JUIS
OTIpeNeNICHHs TIOJIOKEHHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIe co3Be3aus CeBepHOTo
MOJTyIIApHs U IPKHUE 3BE3BI.

Ha6monenus B teneckorn Jlyasl, manet, Miregnoro Ilytu.

O06o61mariIee NOBTOPpEHHE

Ponp ¢u3nkum ¥ acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COMMAIBHON W 3THYECKOU cdepax
NeSTeTLHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHHU B COBPEMEHHOIN HAay4HOUW KapTHHE MHUpA, POJIb
(m3nyeckoit Teopur B (POpMHPOBAHWM TPEACTABIEHUH O (PU3NIECKON KapTHHE MHpa, MECTO (DH3MUYECKON
KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O TIPUPOJE.

MexnpeamMeTHble CBA3U



Uzyuenne xypca ¢usuku 6a3oBoro ypoBHS B 11 Kiacce ocymiecTBIsieTcS C yYETOM COAepIKaTeNbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMUH, Feorpadpuu U TEXHOJIOTHU.

Mescnpedmemuvle nousimusi, CBI3aHHBIE C U3yYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SIBJICHUE, HAYyYHBII
¢axT, Tunoresa, pU3NUECKasi BEINYNHA, 3aKOH, TEOPHs, HAOIIOACHUE, SKCTIEPUMEHT, MOJICIMPOBAHNUE, MOJCIb,
U3MEPCHHE.

Mamemamuka: pelieHNe CHCTEMBl YpaBHEHHH, TPUTOHOMETpHUYECKHE (QYHKIUH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKILUU HA OCU KOOPJAUHAT,
CIIO)KEHHE BEKTOpPOB, MPOM3BOJHBIE D3JEMEHTApHBIX (YHKIMHA, TPU3HAKK TOA0OWS TpPEyroJbHUKOB,
oIpeesieHHe TUIOLIa U MIOCKUX GUryp u 00bEMa Tel.

bBuonozus: snextpuueckue siBIEHUS B XHBOM NpUpOAe, KonedaTeNbHbIe NBHKEHHUS B KUBOH MpPUpPOJE,
ONTUYECKUE SBJICHUS B )KUBOU MPUpPOJIE, IEHCTBUE paHallii Ha KUBbIE OPTaHNU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell, MEXaHU3MBI
00pa3oBaHMs KPUCTALIHYECKON PEIETKH, CIIEKTPAIbHBIN aHATHU3.

l'eoepaghusa: MarHUTHBIC MOJIOCA 3E€MIIM, 3aJI€KH MAarHUTHBIX pyl, (OTOCHEMKA 3€MHOM MOBEPXHOCTH,
IIPEICKAa3aHUE 3EMIICTPSICCHUN.

Texnonozus: NTUHUM IEKTPOIEPENay, FEHEPATOP IIEPEMEHHOIO TOKA, 3JIEKTPOABUIaTelb, UHIAYKIUOHHAS
nedb, panap, paauonpuéMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meub, NpOEKIMOHHBIN amnmapar,
BOJIOKOHHAsI ONITHKA, COJTHEYHast 6atapes..



INVIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA

OcBoenne yuebHOTO TIpenMera «DHU3MKa» Ha YpOBHE CpeaHEro o0mero oopasoBanms (0a30BbIN YPOBEHB)
JIOJDKHO 00ECTICYHTH JIOCTHKEHHE CIIEAYIOIINX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEILHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS ydeOHoro mpenmera «@Du3HMKa» OKHBI OTpaKaTb TOTOBHOCTH H
CHOCOOHOCTH 00yUaIOMINXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3ULMEH JIMYHOCTH, CUCTEMOM
LEHHOCTHBIX OPUEHTALMH, TO3UTHBHBIX BHYTPEHHUX YOSKICHUH, COOTBETCTBYIOIINX TPAJULINOHHBIM LIEHHOCTSIM
POCCHIICKOTO 00LIeCcTBa, PACHIMPEHUE >KU3HEHHOTO OIBITA M ONbITa AEATEIILHOCTH B MPOLECCE pealr3aluu
OCHOBHBIX HaIlPaBJICHUI BOCIUTATEIBHON AEATEIbHOCTH, B TOM YHCJIE B HYaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTb TPAKIAHCKOW IMO3MIMU OOYYAIOLIErocsi Kak aKTHBHOTO W OTBETCTBEHHOIO UJICHA
POCCHUICKOTO O0IIECTRA;

MPUHSATHE TPAAUIHOHHBIX 00IEYETOBEYECKUX TYMAHUCTUIECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEIBLHOCTh B HMHTEpEcax TIpa)KIaHCKOrO OOIecTBa, y4acTBOBaTh B
caMoYIIpaBJICHUHU B 00pa30BaTeIbHOI OpraHu3alum;

yMEHHE B3aWMOJCHCTBOBATh C COLUUAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C WX (YHKIHMAMH U
Ha3HAYCHHEM;

TOTOBHOCTB K TYMAaHUTAPHOW M BOJIOHTEPCKOM IS TENEHOCTH;

2)IaTPHOTHYECKOT0 BOCTIUTAHNS

c(OPMHUPOBAHHOCTH POCCUHCKON TPAYKAAHCKON MIICHTUYHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOLICHHWE K IrOCYJapCTBEHHBIM CHMBOJIAM, AOCTH)KEHUSIM POCCHMCKHMX YYEHBIX B 00JIACTH
(PM3UKY U TEXHUKH;

3)AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO IIOBEACHUS;

CIOCOOHOCTH OLIEHMBATh CUTYALMIO W NPUHUMATh OCO3HAHHBIC PEILCHMS, OPUEHTHUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJI€ B ACATEILHOCTH yUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE yCTOWIMBOTO OYIyILEro;

4)3CTeTHYECKOT0 BOCITUTAHUS

3CTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYAs ICTETHUKY HAYYHOTO TBOPHYECTBA, HNPUCYIIETO (hU3UUECKON
HayKe;

5)TpyoBOro BoCiMTAHMS:

HHTEpEC K PAa3IUYHBIM chepam MpodecCHOHAIBHON NESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKOU U
TEXHWKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyaymield mpodeccur W peaan30BBIBATE COOCTBEHHBIE
KU3HECHHBIE TJIaHbI;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (PU3UKK Ha TMPOTSKEHUH BCEH
KU3HH;

6)3K0/10rMYECKOr0 BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTb HKOJOTMYECKOH KyJNbTYphl, OCO3HaHHWE TJI00aJbHOTO XapakTepa SKOJOTHYECKHX
mpooeM;

IJIJAHUPOBAHKE U OCYIIECTBICHHUE NCUCTBUM B OKPY’KaIOILIEH cpelie HA OCHOBE 3HAHUSA LieJIeld YCTOMYHUBOIO
Pa3BUTHS 4EJIOBEUECTBA,

paclinpCHUEC OIbITa ACATCILHOCTU 9KOJIOTUUECKOM HalpaBJICHHOCTH Ha OCHOBC UMCIOIINXCA 3HAaHUM 1O
¢dusuke;

7)1IeHHOCTH HAYYHOT0 MO3HAHMS:



c(OpPMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON
HaYKH;

OCO3HAHUE LICHHOCTH Hay4YHOH AEATENLHOCTH, TOTOBHOCTh B Mpolecce U3ydeHHs: (QU3MKU OCYILIECTBISTH
MIPOEKTHYIO U UCCIIE0BATENbCKYIO NEATENbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHbIEe YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBHS
ba3soBble Jiornueckue aeicTBu:

CaMOCTOSATEITHLHO (POPMYJIUPOBATH M aKTYaJTU3UPOBATE MPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OTIpEIEIATE IENN ACATEIBHOCTH, 3a7aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pACCMATPUBAEMBIX (DH3UUCCKUX SIBICHUAX;

pa3pabaTeiBaTh IDIaH pemIeHWs MpoOJIeMbI C VIETOM aHAIM3a WMEIOIINUXCS MAaTepUalbHBIX H
HeMaTepUaITbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B AESITEIHHOCTH, OIIEHNBATH COOTBETCTBHE PE3YJIBTATOB ILIETSAM, OLIEHUBATH PHCKH
MOCTIEJICTBUM IESITEIHLHOCTH;

KOOPJIMHUPOBATh W BBINIOJIHATh PabOTy B YCIIOBUSIX PEAbHOTO, BUPTYAJIIbHOTO W KOMOMHHUPOBAHHOTO
B3aUMO/ICUCTBUS;

Pa3BHUBATh KPEATHBHOE MBIIIIJICHHUE ITPH PEIICHUY KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciegoBaTeIbCKUE AeCTBUSA:

BIIQICTh HAYYHOU TEPMUHOJIOTHCH, KIIOUCBBIMU MOHATHSIMH U METOAAMH (DU3MUYECKON HAYKH;

BIIQJICTh HaBBIKAMU Y4YeOHO-HCCIICIOBATEIBCKOW M TPOCKTHOW JEATENBHOCTH B O0JIACTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY TIOMCKY METOJIOB pelIeHHs 3anad  (U3NIECKOTro
coJiepKaHusl, MPUMEHECHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BJIQJICTh BUJAMH JCSITCIHLHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIlUH, TPEOOPa30BAHUIO U
MPUMEHCHUIO B PA3JIMYHBIX yUCOHBIX CUTYaIUsX, B TOM YHCJIEC MPH CO3JaHHU YYEOHBIX MPOCKTOB B 00JacTH
¢bu3uKy;

BBISIBIISATh IPUYHUHHO-CIICACTBEHHBIC CBS3H U aKTyalM3UPOBATh 3a/1a4y, BEIABUTATH TUIOTE3Y €€ PElICHUs,
HaxOJIUTh apTyYMEHTHI JIJIS 10Ka3aTeIbCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

AQHAIU3UPOBATh IIOJYYCHHBIE B XOJE PpCEUICHUS 3alauyd pPe3ylbTaThl, KPUTHUYECKU OIICHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBHUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 33aJ]a4ud B O00Pa30BaTEbHOMN NIEATEIILHOCTH, B TOM YHUCIE MPU
W3yYeHNH QU3UKY;

AaBaThb OLICHKY HOBLIM CUTYyallUsAM, OLICHUBATDH HpI/IO6p€TéHHI)II71 OIIBIT,

YMETH MEPEHOCUTH 3HAHUSA 10 (PU3HKE B MMPAKTHUECKYIO 00JIACTh JKU3HEAESITENFHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX MMPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UCH, IPeIaraTh OpUTHHAJIBHBIE TIOAXO/IbI U PEIICHIS,;

CTaBUThH NMPOOIIEMBI U 33]]a9H, TOYCKAIOIHE aTbTepPHATHBHBIE PEIICHNS.

Padora ¢ undopmanueii:

BIIA/IETh HABBIKAMH MONydeHHUs WHGOpMAIUN (HU3NIECKOTO COAEPIKAaHUS M3 WCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITETTFHO OCYIIECTBISITh MOWCK, aHAIN3, CHCTEMATHU3alNI0 M WHTEPIPETANIO WHGOPMAIH Pa3TUIHBIX
BHIOB U (hOPM TIPEICTABIICHHS,

OIIEHWBATh JIOCTOBEPHOCTH HH(OPMAIINH;

WCTIONB30BaTh  CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAaIlMOHHBIX TEXHOJOTHH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3aIMOHHBIX 3a7ad C COOJIOJEHHWEM TpeOOBaHWH HPTOHOMHKH,
TEXHHUKH 0€30TaCHOCTH, TUTUEHBI, PECYpCOCOePEKEHHS, PABOBBIX U ITUIECKUX HOPM, HOPM HH(OPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COAEPIKAHUS B PA3IMUHBIX (pOopMaTax ¢ y4€TOM Ha3HaueHUs HH(pOpMaun
Y TIeJIeBOI ayIUTOPHH, BRIOHPAst ONTUMAIEHYIO (OPMY TPEACTaBICHHS U BU3yaIH3alllH.



KoMMyHnKkaTHBHBIe YHUBeEpCAJIbHBIEC y4eOHbIe JelCTBUA:

OCYILIECTBIIATH OOIIEHHE Ha ypOKax (PU3UKH U BO BHE-YPOUHOU AEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKY KOHGIUKTHBIX CUTYalUi U CMSIr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIO0JI30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBHUYyaJIbHOM PaboThL;

BBIOMpATh TEMaTHKY W METOJbl COBMECTHBIX ACWCTBHH € y4€TOM OOLIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)XJI0r0 4jieHa KOJUIEKTHBA;

MPUHUMATh IIeM COBMECTHOM JEATENbHOCTH, OpPraHM30BBIBATH W KOOPAWHUPOBATH JEHCTBHUS MO €€
JOCTIKEHHIO: COCTABIISITh IUIaH JCHCTBHH, paclpelelisiTh POJIH C Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXIAaTh
Pe3yIbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KAaueCTBO CBOETO BKJIaa M KaXIOTr0 YYacTHHMKAa KOMaHABl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

npeajgaraTh HOBbIE MPOEKTHI, OLEHUBATh WIEH C TMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHUYECKOU
3HaYUMOCTH;

OCYIIECTBJIATH MO3UTUBHOE CTPATETUYECKOE MOBEACHNUE B Pa3IMUHBIX CUTyallUsAX, IPOSBIATH TBOPUYECTBO
¥ BOOOpaxxeHHe, ObITh HHUITUATHBHBIM.

PeryasiTuBHbIe yHMBepcaJibHbIe y4eOHbIe AeHCTBUA
Camoopranuzanms:

CaMOCTOSITETIbHO OCYIIECTBIIATh II03HABATEJIBHYIO IESTENbHOCTh B 00JacTH (PU3MKM U aCTPOHOMHH,
BEISIBIISITH TTPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IUIAH PELICHUS PAcYETHBIX M KadeCTBEHHBIX 3aJad, IUIAH BBINOJIHEHUS
MIPAKTUIECKON PabOTHI C yUETOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacimmpsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHMBATh MPUOOPETEHHBIN OTIBIT,

croco0cTBOBaTh (YOPMHUPOBAHUIO M TPOSBICHUIO SPYAHLUN B 00JacTH (U3MKH, MOCTOSHHO MOBBIIIATH
CBOI 00pa3oBaTeNbHBINA 1 KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATENILHOCTb, OLIEHHBAaTh COOTBETCTBHE
pe3yNIbTaTOB LIETSIM;

BJIQJICTh HABBIKAMHU I[IO3HABATCILHOW PE(ICKCUM Kak OCO3HAHMsI COBEPIIAEMBbIX JCHCTBHI U
MBICITUTENBHBIX TPOIIECCOB, X PE3YJIHTATOB U OCHOBaHMM;

WCTIONB30BaTh MPUEMBI peIIEKCUH IJIs1 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHNS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIIEHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U a@pTYMEHTHI APYTUX MIPH aHAINU3€E Pe3yJIbTaTOB ACSITEIHHOCTH;

MPUHUMATE ce0sl, MOHUMAast CBOU HEJJOCTATKU M JOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U a@pTYMEHTHI APYTUX MIPH aHAINU3€E PEe3yJIbTaTOB ACSITEIHHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mnpouecce mOCTMXEHUS JTHYHOCTHBIX PE3YJNBTATOB OCBOCHHS TNPOTPaMMBI MO (HU3MKE IS YPOBHS
cpemHero oOmEero oOpa3oBaHHMs y  OOYYAIOIIUXCS  COBEPIICHCTBYETCS 3MOIIMOHAIBHBIA  HMHTCILICKT,
MPEAONaralouIid COPMUPOBAHHOCTE!

CaMOCO3HAHMs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMAaThb CBOE HMOLMOHAIBHOE COCTOSIHWE, BHIETh
HampaBJICHUs Pa3BUTHS COOCTBEHHOM SYMOLIMOHAIBHOH chepbl, ObITh YBEpEHHBIM B ce0e¢;

CaMOpEryJIMpOBaHMsA, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPHUHUMAaTh OTBETCTBEHHOCTH 3a CBOE
MOBEJCHNE, CIOCOOHOCTh aaNTHUPOBATHCS K SMOLMOHAIBHBIM HM3MEHEHHSM M TPOSBIATH TMOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMIEH CTPEMJICHME K JAOCTIDKEHUIO L€ U YCHeXy, ONTUMH3M,
WHULUATHUBHOCTh, YMEHHUE JEHCTBOBATH UCXOAS U3 CBOMX BO3MOXKHOCTEI];



OMIIaTuu, BKJ'IIO‘laIOH.[CfI CIIOCOOHOCTh MOHMMATh OMOIUOHAJIBHOC COCTOSIHUC APYTUX, YUUTBHIBATH €ro Mpu
OCYIICCTBJICHUN O6IJ.ICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKMBAHUIO,

COIMAJIbHBIX HABBIKOB, BKJJIIOYaOIIMUX CIIOCOOHOCTh BBICTpanMBaTb OTHOUICHHA C APYIUMU JIFOAbMU,
3360TI/ITBC$I, MMPOABJIAATE UHTEPECC U pa3pClIaTh KOH(l)J'II/IKTBI.

HOPEJIMETHBIE PE3YJIbTATDBI

K xoniy obydyenmss B 10 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JODKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YJAIOIITIXCS YMEHHUH:

JEMOHCTPHUPOBATH HA TIPUMEPAX POJIb U MECTO (pU3UKHU B POPMUPOBAHUHM COBPEMEHHON HAYIHOMN KapTHUHBI
MHPA, B pa3BUTUHM COBPEMEHHON TEXHUKHU U TEXHOJOTHUM, B IPAKTUYECKOUN NS TENIHbHOCTH JIFOJEH;

YUUTHIBATh TPAHUIBI [PUMEHEHUS W3YYCHHBIX (PHU3MUecKnx Mojenel: MarepuajabHas TOuYKa,
HHEepIMaIbHas CUCTEMAa OTCUETA, aOCOIIOTHO TBEPIOE TEIO, HICATHHBIN ra3, MOICTH CTPOSHUS T'a30B, KUIKOCTEH
1 TBEPABIX TEJI, TOUSTHBIN IICKTPUUSCKAN 3aps]l IPH PEIICHIH (PU3NIECKUX 3a1ad;

pacrio3HaBath (PU3WYECKUE SBICHUS (MPOIECcCh) W OOBACHATH WX HAa OCHOBE 3aKOHOB MEXaHHWKH,
MOJICKYJIIPHO-KUHETUYECKOM TEOPUM  CTPOCHHUS  BEIIeCTBA UM DJEKTPOAMHAMUKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKCHUE, CBOOOIHOE MAJICHUE TEJ, JBIKEHUE TI0 OKPYKHOCTH, UHEPITHS,
B3auMozeiicTBue Tel, auddysus, OpOyHOBCKOE IBMKECHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX TEJ, U3MCHEHHUE
o0BEMa Ten mpu HarpeBaHWM (OXJIAKICHHH), TCILUIOBOS PABHOBECHUE, HCIIAPCHUE, KOHJICHCAIWs, ILIaBJICHUE,
KpUCTaJUIM3AIUsl, KUIICHUE, BIaKHOCTh BO3/yXa, MOBBIIICHUE NABJICHUS ra3a MpU €ro HAarpEBaHUH B 3aKPHITOM
COCyJle, CBS3b MEXAY IMapaMeTpamMH COCTOSHHUS Taza B H30IPOLIecCax, DJICKTPU3ALMs Tell, B3aUMOJCHCTBUE
3apsJioB;

OMKCHIBATh MEXAaHWUYCCKOE JIBIDKCHUE, WCIONB3Yys (HU3MUecCKWe BENUYMHBL KOOPIWHATA, IyTh,
nepeMeIieHe, CKOpoCcTh, YCKOPEHUE, Macca Tella, CUila, UMITYJIbC Tela, KHHETUUECKAasl SHEPTHUs, MOTEeHIIUATbHAs
SHEPrusi, MeXaHu4yecKkas paboTa, MEXaHWYEeCKasl MOIIHOCTD; MPH OMMCAHUU MPABUILHO TPAKTOBATh (PU3NUCCKHIA
CMBICT WCIOJb3yEMBIX BEIMYUH, UX OOO3HAUYCHUS W CIUHUIIBI, HAXOJWTh (POPMYJIbI, CBSI3BIBAIOIIUC JTAHHYIO
Gbu3UYecKyI0 BEIIMUUHY C IPyTUMU BEIUYUHAMUY;

OIUCHIBATh U3yUYCHHBIE TETUIOBBIC CBOMCTBA TEJ U TCIUIOBBIC SBJICHHUS, UCIIONb3Ys (DU3HMUCCKUE BETHUUHBL
JABJICHUE Ta3za, TeMIeparypa, CpeIHss KUHETUYECKas DJHEPrus XaoTHYECKOTO JIBIDKCHUS MOJIEKYI,
CPEIHEKBaJpaTUYHAs CKOPOCTh MOJICKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI JHEprus, pabora Tasa,
KO3 (UITUCHT TOJIC3HOTO JICUCTBUS TEIUIOBOTO JIBUTATENS; TIPU OMMCAHUM TPABUIBHO TPAKTOBATh (PU3NUCCKHIA
CMBICJI HCIIOJB3YCMbIX BCJIMYMUH, HUX O603H3‘-ICHI/I§I n €AUHHIbI, HAXOAUTH q)OpMy.HbI, CBA3bIBAIONINC JAaHHYIO
(bu3nUeCKyI0 BEIMYUHY C JPYTUMHU BEIUYHHAM;

OIMCHIBATh H3yYEHHBIC SJIEKTPUYECKUE CBOMCTBa BEIECTBA M DJIEKTPUYECCKUE SIBIEHHS (TIPOLIECCHI),
WCTIONB3YSl (DM3WUYECKHE BENMYUHBI: DJIEKTPUUYECKUA 3apsill, JJIEKTPUYECKOe ToJie, HANpsSKEHHOCTh OIS,
MOTEHIINAN, Pa3HOCTh MOTEHIIMAIOB; TPY OMMCAHUH MPABIIFHO TPAKTOBATh (PH3UUECKHUN CMBICIT UCIIOIB3yEMBIX
BEIIMYWH, UX 0003HAYCHHS W eIMHUIIBI; YKa3bIBaTh (POPMYJIIBI, CBA3BIBAIOININE NaHHYIO (PH3MUECKYIO BEIMYHHY C
JIPYTHMHA BEIHYUHAMI,

aHAIIM3UPOBATh (PM3MUECKUE TIPOIECCHl M SBJICHUS, UCTIONB3Ys (U3NIECKIE 3aKOHBI M MPUHIUIBI: 3aKOH
BcemupHoro Ttsarorenus, I, II u III 3akoHel HbrOTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPruM, 3aKOH
COXpaHEHUs] UMITYJIbCa, MPUHIIAIT CYNEePITO3UINH CHJI, TIPUHITUI PaBHONPABUS MHEPIMAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KHHETHIECKYIO0 TEOPHIO CTPOCHHS BEIIECTBA, TA30BBIC 3aKOHBI, CBS3b CPEOHEH KWHETHYECKOM
SHEPTUH TEIJIOBOTO ABMKEHHUS MOJIEKYN ¢ aOCOMIOTHON TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpPaHEHUS AIEKTPUIECKOTO 3apsiaa, 3akoH KynoHa, mpy 3TOM pasiandaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHIeCKOe BBIPAKEHUE U YCIOBHS (TPAaHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPWHIIMIIEI NEHCTBHUS MAIWH, MPHOOPOB W TEXHUYECKHUX YCTPOWCTB; pa3iiniaTh
YCIIOBHS X OE€30MACHOTO MUCTIONH30BAHHS B TTOBCETHEBHOW KI3HH;

BEITIONHSTHh IKCHEPUMEHTHI M0 WCCIIEJIOBAHWIO0 (PM3NYECKHUX SIBIIEHUH W TPOIECCOB C HCIOIB30BAaHHEM
MPSIMBIX W KOCBEHHBIX HW3MEPEHWH, MpH 3TOM (OPMYITUPOBaTH MpoOIEeMy/3agady W TUIOTE3y Y4eOHOTO



9KCIEPUMEHTa, COOMpaTh yCTAaHOBKY M3 IMPEJIOKEHHOTO 000pYIOBaHUs, MPOBOAMUTE OMBIT M (HOPMYIHPOBATH
BBIBOIB;

OCYWIECTBIIATH TpSIMbIE W KOCBEHHBIE HW3MEpeHHS (U3INUECKUX BEIMYMH, NpPU OSTOM BBIOMPATH
ONITUMAJIBHBIM CIOCO0 M3MEPEHUS U UCTIONIb30BAaTh N3BECTHBIE METO/IBI OLIEHKH MOTPELIHOCTEH H3MEPEHUIA;

WCCIIEI0BATh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEIMYMHAMHU C WCIIOJIIB30BAaHHMEM IPSIMBIX M3MEPEHHl,
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBAaTh pe3ynbTaThl MOJyYECHHOW 3aBUCUMOCTH (DHU3NYECKUX
BEJIMYMH B BHJIE TaOJIUI U rpa)uKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICAOBAHMS;

coOmonaTte mpaBuia 0e30MacHOr0 TpyAa MpPH MPOBEACHUM HCCIEAOBAaHMKA B paMKax y4deOHOro
9KCIEPUMEHTa, Y4eOHO-HCCIIE0BATEILCKON U MPOEKTHOM JESITENbHOCTH C HMCHONBb30BAaHHEM H3MEPHTENIbHBIX
YCTPOHCTB U 1a00paTOpHOTO O0OPYAOBAHHUS;

pemaTs pacu€THhIC 3aJa4M C SIBHO 3aJaHHOM (PU3UUECKONW MOJAENBIO, HCMOIb3Yys (PU3HYECKHe 3aKOHBI U
NPUHOMIIB, Ha OCHOBE aHaji3a YCIOBHS 3aJadll BHIOMpATh (DU3NYECKYI0 MOJIENb, BBIACTATH (HUIUUECKHUE
BEIMYMHBI W (PopMyJibl, HEOOXOAMMBIE Ui €€ pEeIICHUs, MPOBOAUTH pacu€Tbl M OLCHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaUYeHHs (PU3NUECKON BEIUINHBL;

pemaTh KauyecTBEHHBIE 3a[aud: BBICTPAUBATH JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PacCyKICHUH C
OTIOpOY Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHMUS,

WCTIONB30BaTh MPH PEIICHUH y4eOHBIX 3a/1a4 COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIsi TIOMCKa,
CTPYKTYpUPOBaHHUS, HHTECPIPETALMM W TpEACTaBICHUA Yy4eOHOW U HAyYHO-TIOMYJIIPHOM WHQPOpPMAIUH,
MOJYYCHHOW U3 Pa3IMYHbIX HCTOYHHKOB, KpUTHYECKH aHAJTH3UPOBATH MOJIy4acMyI0 HH(POPMALIUIO;

NPUBOIUTH MpPHUMEpPHl BKJIala POCCHICKUX W 3apyOeKHBIX YU€HBIX-(U3HKOB B pa3BUTHE HayKH,
00BSICHEHHE TIPOLIECCOB OKPY KAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUII;

HCTIONB30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3KKE B OBCEIHEBHOM KU3HU U1 00ecTiedeHuUs 0€3011acHOCTH
pu oOpalieHny ¢ NpubopaMy ¥ TEXHUYECKUMH YCTPOWCTBAMH, IJIs1 COXPAHEHUS 37J0POBbS U COOJIIOJICHUSI HOPM
9KOJIOTHUYECKOT0 TIOBEICHHS B OKPY>KaroIel cpene;

paboTaTh B TpyHIE C BBINOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBaTh PaboTy TIPyIIIbI,
palMOHATIBHO pPACHPEAETTh OOS3aHHOCTM M IUIAHUPOBATh [ESTEIbHOCTh B HECTAHAAPTHBIX CHUTYaLHsX,
a/IeKBAaTHO OLICHUBATh BKJIAJ KaXIOTO U3 YYACTHUKOB IPYIIIBI B PELICHNE pacCMaTpUBAEMOM POOIEMBI.

K xonmy oOyuenuss B 11 Kiacce mpenMmeTHble pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpa)kaTb
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUH:

JIeMOHCTPHUPOBATh HA IPUMEpax poJib U MecTo (pU3MKU B GOPMHUPOBAHUH COBPEMEHHON HAY4YHOW KapTHUHBI
MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B IPAKTUYECKON EATEIbHOCTH JIFOAEH, LIETIOCTHOCTD U
€IMHCTBO (PU3MYECKON KapTUHBI MUPA;

YUUTBIBATh T'PAHMLBI PUMEHEHNUS M3YYEHHBIX (DPU3UUECKUX MOAEJTEH: TOUEUHBIH 3JEKTPUUYECKUH 3aps,
JIy4 CBETa, TOYCYHbII HCTOYHUK CBETA, SACPHAsi MOJENb aTOMa, HyKJIOHHAsi MOJENb aTOMHOTO SIApa MPH PELICHUN
(m3nYecKux 3a1ad;

pacmno3HaBaTh (pu3MYecKre SIBIEHUS (IPOLIECCH) U OOBSICHATh MX HA OCHOBE 3aKOHOB AJIEKTPOINHAMUKHU U
KBAaHTOBOM (DM3MKH: 3JIEKTPUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE ICHCTBUS
TOKa, B3aMMOJEIICTBUE MAarHUTOB, MEKTPOMAarHUTHAsT MHAYKLUS, NEHCTBUE MarHUTHOTO IOJISI Ha NMPOBOJIHUK C
TOKOM M [BWXKYIIUHCS 3apsi, 3JEKTPOMAarHUTHbIE KOleOaHHS M BOJIHBIL, NPSIMOJMHEHHOE pPaclpoCTpaHEHHE
CBETa, OTPAXKEHHUE, MPEJIOMIICHUE, HHTepepeHIys, audpakius W TOJApH3alMs CBETa, TUCICPCUS CBETa,
¢dotoanexkrpuueckuii 3pdekt (Goro3adhdekT), cBeToBOEC NaBicHUE, BOZHUKHOBCHHE JTUHEHYATOrO CIICKTpa aToMa
BOJIOPO/Ia, ECTECTBCHHAS! M UICKYCCTBEHHAsI PalMOAKTUBHOCTD;

OIMUCBHIBATHL U3YYCHHBIC CBOMCTBA BeUICCTBa (3J'ICKTpI/I‘ICCKI/IC, MAarauTHBIC, ONITUYCCKHUE, JJICKTPHUICCKYIO
MPOBOJMMOCTD PA3IIMUHBIX CPEM) M ANEKTPOMATHUTHBIE sIBIICHHS (TIPOLIECCHI), HCTIOB3YsT (PU3UUECKUE BETHUHHBI:
ANEKTPUYCCKUN 3apsij, CHila TOKa, JJIEKTPHYECKOE HAMpsDKEHHE, JJCKTPHUYECKOE COMPOTHBIICHHE, Pa3HOCTh
MOTCHIMAJIOB, JJICKTPOABMXKYIlad CHiia, paGOTa TOKa, WHAYKOWA MAr"HuTHOTO II0JIA, CHIIa AMHCpa, CHJIa
HopeHua, UHAYKTUBHOCTb KaTyIIKW, SHEPruA ISJICKTPUYCECKOI'O W MArHHUTHOI'O HOJ'ICI71, nepuoa M 4YactoTa
KoJIeOaHWH B KOJIEOATEIIbHOM KOHTYpE, 3apsj] W CHJa TOKa B IPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
KoneOanuii, (QOKycHOe pacCTOsHHE W ONTHYeCKas CWJIA JIMH3bL, TpPU OIMUCAHWUHU TPAaBHIBHO TPAKTOBAThH



(u3nUecKuii CMBIC HCIIONb3YEMBIX BEJIMUMH, UX 0003HAUCHHS U €AWHUIIBI, YKA3bIBaTh (POPMYIIBL, CBS3BIBAIOLIIEC
JNaHHYIO (PU3NYECKYIO BEJIHMUYHHY C APYTHMMHU BETMUYNHAMU;

OIMCHIBATh U3yUYCHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, UCIONBL3YS (PU3NUECKUE BEINYMHBI CKOPOCThH
9JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPrHs M MMIYJbc (OTOHA, mepuon moiypacnana,
SHEPIUsl CBSI3M ATOMHBIX sI[ep, NPH OMUCAHUHM NPABUIBHO TPAKTOBAaTh (PUIUUECKUH CMBICT HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAUCHUSI M €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOLINE AJaHHYIO (GU3NUECKYIO BEJIIMUYHUHY C
JOPYTUMH BEIMYMHAMH, BBIYUCIISATH 3HaUCHHE (PU3NUECKON BETUUMHBI;

aHaJM3MPOBATh (PU3UUECKUE MPOLECCH U SBJICHUS, HCIONIB3Ya (pr3ndYeckrue 3aKOHBI M MPUHIMIbI: 3aKOH
Owma, 3aKOHBI MMOCTIEIOBATENILHOTO U MapajjieIbHOrO COSAMHEHHs POBOJHUKOB, 3akoH Jlxoyns—Jlenna, 3akon
3NEKTPOMAarHUTHOW HMHIYKUUH, 3aKOH NPSMOJMHEHHOTO paclpoCTpaHEHUs! CBETa, 3aKOHBI OTPAKCHUS CBETa,
3aKOHBI MIPEIOMIICHHUS CBETa, ypaBHeHWE ODWHIITeWHa Ans GoTodddeKTa, 3aKOH COXpPaHEHHUs] SHEPrHH, 3aKOH
COXpaHEHHUS! HMMITYJbCa, 3aKOH COXPAaHEHHUS AIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHHS MaccoBOIO 4YHCIa,
nocTtynatel bopa, 3akoH paanoakKTHBHOTO pacnaja, MpU 3TOM Pa3inyaTh CJIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BHIPaKEHUE U YCIIOBHsI (TPaHUIBI, 001aCTH) IPUMEHUMOCTH;

OTIPENEIIATh HalpaBJeHWEe BEKTOPa MHAYKLUUM MAarHUTHOTO TMOJS MPOBOJHWKA C TOKOM, CHIIBI AMIlepa U
cuibl JIopeHua;

CTPOUTH U OIUCHIBATh N300paKeHUE, CO3/IaBaeMOe TUIOCKUM 3€pPKaloM, TOHKOH JTMH30H;

BBITIOJIHATD 3KCIIEPUMEHTHI 110 MCCICAOBAHUIO (PU3MYECKUX SIBICHUM M TPOLECCOB C HCHOIb30BaHHUEM
OpSAMBIX W KOCBEHHBIX M3MEPEHHWil: mpu STOM (QOpMYyIHpOBaTh MpobieMy/3afady M TUIOTE3y Y4eOHOTO
9KCIEPUMEHTa, COOMpaTh yCTAaHOBKY M3 IMPEJIOKEHHOTO 000pYyIOBaHUs, MPOBOAMTEH OMBIT M (HOPMYIHPOBATH
BBIBO/IbI;

OCYLIECTBIIATh INPSAMBIE W KOCBEHHbIE H3MEpeHHs (U3UUECKUX BEIMYMH, IPU 3TOM BBIOMpAThH
ONITUMAJIbHBIM CLIOCO0 M3MEPEHUS U UCTIONIb30BaTh N3BECTHBIE METO/IbI OLIEHKH ITOTPELIHOCTEN H3MEPEHU;

HCCIIEI0BATh 3aBUCHUMOCTH (PM3MYECKMX BEIUYMH C HCIOJIb30BAHMEM IMPSMbBIX H3MEPEHHUH: IPH 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl IOIYYE€HHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUIE
TabauUL ¥ rpad)uKoB, AeIaTh BBIBOJBI IO PE3YJIbTATAM UCCIICIOBAHMUS;

coONroaTh TMpaBWia OE30MacHOTO TpyAa MPH TPOBEACHWM WCCIENOBAaHWKA B paMKax ydeOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKON U MPOEKTHON JESTENbHOCTH C HCIONb30BAaHUEM HM3MEPHUTEIIBHBIX
YCTPOMCTB U TaOOPaTOPHOTO 00OPYIOBAHNUS;

pemaTs pacu€THbIE 33Ja4YM C SIBHO 3aJaHHOM (DM3UUECKOW MOAENBIO, MCIOIb3Yys (PU3NUYECKHE 3aKOHBI U
NPUHLMIIBI, Ha OCHOBE aHaJM3a YCIOBHSA 33Ja4dd BHIOMpATh (DU3NYECKYI0 MOJENb, BBIAETATH (U3UUECKHUE
BEIMYMHBI U (POpMyJibl, HEOOXOAMMbIe [UId €€ pEIIeHHUs, NPOBOAUTH pacuéTbl M OLCHUBATh PEAIbHOCTD
MOJTyYEHHOTO 3HaueHUs (PU3NUECKON BEIUINHBL;

pelaTh KayecTBEHHbIE 3a[aud: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEUYHMBYIO LIETIOUKY PACCYKICHUH C
OIIOpOY Ha N3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS,

WCTIONB30BaTh MPH PELICHUN y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOIMH IJIsl IIOUCKa,
CTPYKTYpUDPOBAaHUS, WHTEPHPETALMM U TNPEACTaBICHUA Yy4yeOHOW U HAy4YHO-TIOMYJIIPHOM WHGOpMALUH,
MOJTYYCHHON U3 Pa3INYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJIydaeMyt0 HH(POPMALIUIO;

OOBSICHATh NMPUHLMIIBI ASHCTBUA MAIIMH, IPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3iuyaTh YCJIOBHS HX
0€30I1acHOT0 UCTIONIL30BAHMUS B TIOBCEJHEBHOM KHI3HMU;

MPUBOIUTH TIPUMEPHI BKIIaJa POCCHHUCKUX M 3apyOCKHBIX YUYEHBIX-(QHU3MKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MHUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

WCTIOJIB30BaTh TEOPETUUECKUE 3HAHUS 10 (PHU3KKe B IOBCEIHEBHOM KU3HU [T 00ecIieYeHUs] 0€30MacHOCTH
npu oOpanieHny ¢ IpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IJIsi COXPAHEHHUS 37I0POBBS U COOIIIOJICHUST HOPM
9KOJIOTUYECKOT0 MOBEICHUS B OKpY KaoLIel cpele;

paboTaTh B TpyMIE C BHINOJIHEHHEM pPa3IMYHBIX COLMAIBHBIX poJel, MiaHupoBaTh paboOTy TpPYyIIIHI,
palOHAJIBHO PacCHpeaACiATh 00SI3aHHOCTH U IJIaHUPOBATh ACATCIbHOCTL B HCECTAHAAPTHLIX CUTyalUAdX,
aJIeKBaTHO OLIEHUBATh BKJIA]] KQXKI0T0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE pacCMaTPHUBAEMOM MPOGIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBouacoB DJ1eKTPOHHBIE
HauMeHoBaHuepasaeyioB u
Ne n/m (uudpoBrbie)
TEeMIIPOrpaMMbl Bcero Kontpoabnsiepadorel | IIpakTnyecknepadoTsl 0BpazoBaTeNbHEIEPECYPCHI
Paznen 1.OU3UKA U METO/IbI HAYYHOT O IIO3HAHUSA
1.1 ®u3nka 1 METOJbI HAYYHOT'O MTO3HAHUS 2 bubmorexa HOK
’ https://m.edsoo.ru/7f41bf72
Wroronopasneny 2
Paznen 2.MEXAHUKA
bu6mmoreka [JOK
. + 1
21 Kunemariica 5*3 https://m.edsoo.ru/7f41bf72
bubnunorexa [JOK
2.2 7 +6 1
Humamica https://m.edsoo.ru/7f41bf72
b K
23 3aKOHBICOXPAHEHHS B MEXaHHKE 6+1 1 1 hggf'jjﬁe;zioru ITEA1BFTD
Wroronopasneny 18 +10=28
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 916 1 | bubnunoreka [{OK
' KHHETHYECKOUTCOPUH https://m.edsoo.ru/7f41bf72
bu6 OK
3.2 OCHOBBITEpMOAMHAMUKHU 10 +2 1 hgp:'jl/ﬁeeliiasci 0/ TEABETD
13 ArperaTHble COCTOSIHUS BEILECTBA. 5 Bbu6mmoreka LIOK
’ daz3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroromopazmemy 24+8=32
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DIeKTpoCTaThKa 10 +3 1 1 bubnunoreka [{OK



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

[TocTostHHBIN AnEKTpUYECKUM TOK. TOKHU B

bubmmoreka [JOK

42 PaNIUIHBIX cpesiax f2+1 ! https://m.edsoo.ru/7f41bf72
Wroronopasneny 22 +13=35
PesepBHoeBpeMs 2 +2=4
OBIIEE KOJIMYECTBO YACOB I10 68 +34=102 3 +4-7

[NPOI'PAMME
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MNOYPOUYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne KosnuecTBOo4YacoB
Jarauzyue JJIeKTpOHHbIe U (PpoBBICOOPa30BaTEJbH

n/ | Temaypoxka Bcee KonTtpoJsbHbIepa IIpakTH4eckuepa
HUS blepecypcehl

n ro 00TBI 00THI

o — .
M3HMKa — HayKa O MPUpPOJIEe BuGmotexa [OK

HaquLIe MCTOIbI ITO3HAHUA
OKpYXKaromiero Mmupa

https://m.edsoo.ru/ff0c32e2

Ponb 1 MmecTo dusnku B
(hopMHUPOBaHUU COBPEMECHHOM
Hay9IHOH KapTUHBI MHpPA, B
MPaKTUYECKOU ACSITEIbHOCTH
JroaeH

bubmnoteka IIOK
https://m.edsoo.ru/ff0c33e6

MexaHu4ecKoe ABKEHHUE.
OTHOCUTEIIFHOCTh MEXaHHYECKOT'O
nekeHud. [lepemenienue,
CKOPOCTb, YCKOPECHHE

bubmuoteka IIOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHO enpsMoIMHENHOE
JIBUKEHUE

bubmunoreka IIOK
https://m.edsoo.ru/ff0c3620

CKopocThb IpH HEPABHOMEPHOM
JBIDKEHUU. MIHOBEHHAs! CKOPOCTb.

PaBHOYCKOpEHHOE MPAMOJIMHENHOE 1 Bubnunoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e
CroOoxHOoe TazieHue. Y CKoOpeHue Bubnunoreka [IOK

CBOOOJIHOTO IaJIeHUS

https://m.edsoo.ru/ff0c39cc

Pemenwne 3amau

KpuBonuHeitHOE ABMKEHUE.
JBrm>xeHne MaTepruanbHONU TOUKU
110 OKPY>KHOCTHU

bubmmoteka IIOK
https://m.edsoo.ru/ff0c3ada



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

10 Konrtponbnas pabora
[TpuHIHIT OTHOCUTETHLHOCTH
11 F:JII/IJ?CH. MHeprmanbHble CUCTEMBI bubmiorexa HOK
. https://m.edsoo.ru/ff0c3be8
otcyeTta. [lepBbiit 3akoH HproTOHA
Macca tena. Cuna. [punaimm
12 cynepno3uiiuu cuil. Bropoii 3akox Bubnmnoreka [JOK
HeroToHa 1t MaTepuaibHOR https://m.edsoo.ru/ff0c3bed
TOYKH
13 Tperuii 3akoH HetoToHa 11 Bubmmorexa [IOK
MaTepHalbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
14 [TpuHIHIT OTHOCUTEIHLHOCTH
Tanunes
15 3aKOH BCEMUPHOT'O TATOTEHUS bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
16 Pemenune 3amau
17 Cuna Tsoxectu. [lepBas Bubnmnorexa [JOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
18 Pemenwne 3amau bubmorexa IOK
https://m.edsoo.ru/ff0c3d00
19 Bec tena.HesecomocTs
20 Cuna ynpyroctu. 3akoH ['yka. Bec Bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadduiment
21 TpeHud. Cuia CONpOTHUBIIEHUS MTPH Bubmmorexa [IOK

JABHXXCHHHU TCJ1a B XKUIAKOCTHU WU
rasec

https://m.edsoo.ru/ff0c3{f76



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

22

ITocTymarensHOE U BpamaTeIbHOES
TBIDKEHUE a0COTIOTHO TBEPIOTO
tena. MomenTcuisl. Ilinedo cHtbL.
VYcnoBus paBHOBeCHs TBEPAOTO
Tena

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c41a6

23

KouTponbHas pabora

24

NMmynbc MaTepuaibHOM TOUKH,
CHCTEMBI MaTepUaIbHBIX TOUCK.
Nmnynsc cuibl. 3aKOH COXpaHEHUS
HUMITYJTbCA.

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c43d6

25

PeaktuBHOE nBIkeHNE. Penrenne
3a1a4

26

PaGoTta ¥ MOIIIHOCTH CHIIEL.
Kunernueckas sHeprus
MaTepualbHOW TOUKH.
TeopeMaoOM3MEHEHUNKHHETUIECK
ol sHEpTUUN

Bubnunoreka [JOK
https://m.edsoo.ru/ff0c4502

27

IlorennmanbHas SHeprus.
[ToTenunanbpHast SHEPTHUS YIPYTO
ne(hOpMUPOBAHHOW TIPY KHUHEI.
TlorennmanpHa
SIFHEPTUATENABOTH3UTIOBEPXHOCTH
3emiu

bubmmoreka IIOK
https://m.edsoo.ru/ff0c461a

28

IloTeHumanbHBIE B
HEIOTCHIUANbHbIE CHITBL. CBS3b
PpabOThI HEMOTEHITUALHBIX CHII C
W3MEHEHHEM MEXaHUYECKOM
SHEPTHH CHCTEMEI TElL.
3aKOHCOXpaHEHUSIMEXaHUUECKOU
SHEPTUH

bu6nmmoreka IJOK
https://m.edsoo.ru/ff0c478¢c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

JlaboparopHas pabota
«HccnenoBanue cBsA3u pabOTHI
CHJTBI C I3MEHCHHUEM

29 MEeXaHWYeCKOW YHEPTHH Tella Ha
MIPUMEPE PACTKEHUST PE3UHOBOTO
KTyTa»
KontposbHas paboTa o Teme
30 «KI/IHI;MaTI/IKa.p Jrnamuka. 3akOHbI bubmorexa LIOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXaHUKE
OCHOBHBIE MTOJTOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKOI Bubmumorexa LIOK
31
Teopuu. BpoyHOBCKOE JBMKEHUE. https://m.edsoo.ru/ff0c4dc2
Huddysus
XapakTep ABYKESHUS U
1 B3aUMOJICHCTBHUS YaCTUII bu6nmoreka IJOK
BeliecTBa. Mojenu CTpoeHuUs https://m.edsoo.ru/ff0c4dc2
ra30B, XUAKOCTEH W TBEPBIX TEI
33 Macca monexyn. Konnuecto Bubmmorexa [IOK
Beriectpa. [ToctosiHHas ABoraapo https://m.edsoo.ru/ff0c4dc2
34 Pemenwne 3amaua
Cunbl B3aMMOICHCTBHUS MOJIEKYJI.
35 Crtpoenue )KI/I;[KI/IX, TBEPABIX , ’ Bubmorexa LIOK
https://m.edsoo.ru/ff0c4dc2
ra3000pa3HbIX TEIl.
TemnynoBoe paBHOBECHE.
36 TemmnepaTypa u e€ u3mMepeHue.
I kanatemneparypllenscus
37 Wneanpnsiii ra3 8 MKT. OcHoBHOE bubmmoreka IIOK
ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
38 Pemenwne 3amau
39 AOcomoTHas TemIreparypa Kak Bubmmorexa [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

Mepa cpeJiHed KHHETHYECKOU
SHEPTUM BUKCHHS MOJIEKYIL.
YpaBHeHue Menjeneena-

https://m.edsoo.ru/ff0c511e

Knaneiipona
40 Pemenue 3anau Brbmmorera LIOK
g https://m.edsoo.ru/ff0c511e
bubmuoreka IIOK
41 3 T
akoH JlanbTroHa. ['a30BbIe3aKOHBI https-//m.edsoo.rw/f0c5 1 Le
JlaGoparophas pabora
42 «HccnmenoBanre 3aBUCUMOCTH bu6nmoreka IJOK
MEX]ly HapaMeTpaMu COCTOSIHUS https://m.edsoo.ru/ff0c511e
Pa3peIKEHHOrO ra3ay
43 M3onpoiiecchl B uaeaibHOM Tra3e u Bubnunoreka [IOK
uX rpaduuecKoe NpeacTaBIcHHE https://m.edsoo.ru/ff0c570e
bubmuoteka IIOK
44 P
crierie safat https://m.edsoo.ru/ff0c570e
bubmuorexa IIOK
45 K 0
OHTpOTIRHad pabota https://m.edsoo.ru/ff0c570e
46 TBeH};ZE CZ}}II::/HZ;IZEIZ:; CUCTEMBI U buomiorexa LOK
pMOA . https://m.edsoo.ru/ff0c5952
CITOCOOBI €€ N3MCHCHHSL.
- g(:nanzcl;r:: T;HJI:P’II‘;I U pabora. BuGmiorexa LOK
yTpe JHEP https://m.edsoo.ru/ff0c5952
OJIHOATOMHOI'0 HICaJILHOIO T'a3a
48 Bunasl Tennonepenauu Brbmmorexa LIOK
A et https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTD
49 BelecTBa. KoqnuecTBO TEII0ThI bubmuoreka IIOK

IIPH TEIUTOIEepeaaye.
AmabaTHBIAIIPOIIECC

https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5952
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TlepBriil 3aKOH TEPMOJIUHAMUKH U

bubmunoreka IIOK

50
€ro IpUMEHEHHE K U30IIpoIieccaM https://m.edsoo.ru/ff0cSefc
51 Pemenwne 3amaa
Heo0
| et o
pupone. Brop https://m.edsoo.ru/ff0c6230
TEPMOJTUHAMUKI
53 TTpunnun geiicteus u KITJ] bubmuoreka IIOK
TETUTOBOY MaIlIMHEI https://m.edsoo.ru/ff0c600a
54 ukn Kapro u ero KII/|
55 DKOJIOTHYECKUETIPOOIEMBITETIIONH
epreTUKn
00606 i
56 «M(:)JII:;l KJ)IISIIM}I:a;}III(){))IfsMKa OcHOBBI bubamoreta LIOK
YA ' https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMUKIY
57 518/11%?1?1226;;:;2 Tgl\:{omﬂ bubmorewa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKIDY
58 [NapooOpazoBanue 1 KOHICHCALHA. Bubmmorexa [IOK
HcnapeHue u KUIICHHE https://m.edsoo.ru/ff0c63b6
5 | ammemooms sootyes Hoosmmentath bitGnorera LIOK
Ayxa- = https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramnnueckue u
o | momime e ooy
P A https://m.edso00.ru/ff0c65f0
kpuctawibl. COBpeMeHHBIC
MaTepHabl
II .
JIABJICHUE U KPUCTAJLTU3AITHS BuGmorexa [IOK
61 V nenbpHas TEII0Ta IUIaBIICHHUS.

CyOmumariust

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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bubmunoreka IIOK

62 VYpaBHEHHE TEIIOBOT 00alanca
p https://m.edsoo.ru/ff0c6820
DJeKTpr3amus Tell.
63 5 prsan . 1 bu6nmoreka IJOK
JICKTPHYCCKUH 3apsa. [[Ba Buma
P PAA A https://m.edsoo.ru/ff0c6bec
3JICKTPUYECCKHUX 3apsI0B
[IpoBOAHMKH, TUIICKTPUKH U
64 TIOJIyIIPOBOJHUKH. 3aKOH Bubmmorexa [IOK
COXPaHEHUS ITIEKTPHUIECKOTO https://m.edsoo.ru/ff0c6bec
3apsaaa
BzanmopeiicTBue 3apsaoB. 3aKkoH
65 K HT . AR bu6nmoreka IJOK
noHa. ToYeuHbIH
Y . https://m.edsoo.ru/ff0c6eced
IJICKTPUUICCKHI 3apsi
66 Pemrenne 3amau
Hanps:k€HHOCTB 3JEKTPUUECKOTO
67 nosi. [lpuHiun cynepnosunuu Bubmmorexa [IOK
3JICKTPUYECKUX TOJIeH. JInHUN https://m.edsoo.ru/ff0c6df2
HAIPSHKEHHOCTH
Pabota cui1 J1eKTpOCTaTHUECKOTO
68 0 TpP bubmuorexa IIOK
moss. [Torennuan. Pa3HocTs
B https://m.edsoo.ru/ff0c6f00
MOTEHIIHAJIOB
68 Pemrenne 3amau
[IpoBOAHMKH U AMIJICKTPUKU B
20 POBOA A P bubmuoreka IIOK
3JICKTPOCTATHYCCKOM TIOJIE.
P https://m.edsoo.ru/ff0c7018
JuanexTprdeckas IPOHUIIAEMOCTh
71 3 . K bubmunoreka IIOK
JIeKTPpOEMKOCTE. KoHmeHcaTo
P A P https://m.edsoo.ru/ff0c7126
72 Pemenwne 3amau
DIIEKTPOEMKOCTD TUIOCKOTO
p bubmmoteka IIOK
73 KOHJIeHCATOpa. DHEPTUs

3apSAKCHHOI'0 KOHACHCATOpa

https://m.edsoo.ru/ff0c72c0
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JlaboparopHas pabota

74 "M3Mepenue 3JeKTPOEMKOCTH
KoHZIeHcaTopa"
[IpuHUMI AElicTBUS U IPUMEHEHNE
KOHICHCATOPOB, KONTMPOBAIEHOTO
75 A P . P Bubnmnorexa [IOK
ammapara, CTpyHHOTr0 IPUHTEpA.
bata, ¢Ipy PHHTEP https://m.edsoo.ru/ff0c72¢0
DIeKTpocTaTHIecKas 3aIluTa.
3azeMyIeHUE IIEKTPOTIPHOOPOB
DNEeKTPUYECKUH TOK, YCIOBHUS €T0
76 cymectBoBanusl. [I0CTOSIHHBIN TOK. Bubnunoreka [JOK
Cuna Toka. HanpspkeHue. https://m.edsoo.ru/ff0c72c0
CormnpoTuBieHue.
77 3akoH OMa 117151 y9acTKa Lenu
DIEKTPUUYECKUE TICTIN.
78 Ioc ep oBaTe Ii)e bubmnorexa LIOK
JIeI0BATENIbHOE U
A https://m.edsoo.ru/ff0c72c0
MapauIeIbHOE COCTUHECHIC
bubmuoreka IIOK
79 Pemenwne 3amau
A https://m.edsoo.ru/ff0c72c0
[MocnenoBarenpHOE,
napajuieIbHOe, CMEIIaHHOE
80 COEJIMHEHUE MPOBOIHUKOB. Bubnmnoreka [JOK
Jlaboparophas padota «3yueHue https://m.edsoo.ru/ff0c74{0
CMEIIaHHOTO COeTNHEHUS
Pe3UCTOPOB»
81 Pemenwne 3amau
Pabota u MOIITHOCTH
82 R 3 Bubnmnoreka [JOK
3JIEKTPUIECKOTO TOKA. 3aKOH
P https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
bubmmoreka IIOK
83 Pemenwne 3amau
A https://m.edsoo.ru/ff0c7838
84 DIIEKTPOABMKYIIAS CHITA Bubnnoreka [IOK
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

https://m.edsoo.ru/ff0c7838

85 3axkon OMa 11 MOJHOH IIenn bubmmorexa [OK
https://m.edsoo.ru/ff0c7838
bubmuoreka IIOK

86 Pemmerme 3aza https://m.edsoo.ru/ff0c7838

3akon Oma aJis OJIHOM
(3aMKHYTOM) SJIEKTPUICCKON IIETIH.
Koportkoe 3ambikanue.

87 HagopaTopHaﬂ pabota bubamoreta LIOK

https://m.edsoo.ru/ff0c7ac0
«3mepenne D/1C ncrounnka Toka
U €r0 BHYTPEHHETO
COTIPOTHUBIICHHSD»

88 Pemenwne 3amau bubmorexa IOK
https://m.edsoo.ru/ff0c7ac0

89 DIeKTpOHHAs TPOBOANMOCTE Bubnunoreka [IOK

TBEPIBIX METAJIIOB.. https://m.edsoo.ru/ff0c7ac0
3aBUCUMOCTH CONPOTUBIICHUS Bubnmnorexa [JOK

90

METAJIJIOB OT TEMIIEPATyPhl https://m.edsoo.ru/ff0c7ae0

91 CBepXnpoBOAUMOCTh bubmorexa LIOK
https://m.edsoo.ru/ff0c7ac0

92 DNEKTPUYECKUN TOK B BaKyyMe. Bbubnmoreka [JOK

CBOICTBaIEKTPOHHBIX ITyYKOB https://m.edsoo.ru/ff0c7ac0
[MomynpoBogHUKH, HX
cOOCTBEHHAsI U TIpUMecHast
93 MPOBOAUMOCTb. (I:)BOﬁCTBap—n— bubmorewa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoa. [TomynpoBoTHUKOBbIC
TIPUOOPHI
DIEeKTPUUYECKHIA TOK B PACTBOPaX U
94 pacmiaBax 3JIEKTPOJIUTOB. Bubnmnorexa [JOK

OJEeKTPOIUTUYECKAs TUCCOLUALIHS.
OnexTponu3

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPUIECKUN TOK B Ta3ax.

CaMOCTOSITeTLHBIN 1 bubmuorexa LIOK

95 . 1
HECaMOCTOSITEIbHBIN pa3psial. https://m.edsoo.ru/ff0c84ae
Momnnus. Ilnazma
DeKTpuIecKre MPuOOPHI U
YCTPOMCTBA U UX MPAKTHUUECKOE Bubnmnoreka [JOK

96 1
npuMeHenue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTH

97 O06o06maronmil ypok 1 Bubnunoreka [IOK
«ONeKTPpOINHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mmo teme

98 «9nexrpocraruka. [locTOSTHHBIH 1 bubmmoteka [JOK
3NeKTpuyYeckuid ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaxy

99 PesepBHbIit ypok. Kunematnka 1
,JuHamMuKa

100 PezepBHbiil ypok. MonekymsipHas 1
¢busuka.
Pesepubiit ypok. Kontponshas

101 paGOI;a 1o TZlI\)/Ie v 1 bubamoreta LIOK

https://m.edsoo.ru/ff0c8c56

"OnexTpoguHamMuKa"

102 PesepBHbIit ypok. O0oOIIarOIIHi 1 Bubnunoreka [IOK

ypok no temam 10 kacca

https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
» Gusuka, 10 kimace/ Msikumes .., ByxoBues b.b., Corckuit H.H. nox penakiueii [Tapdpentrepoit H.A., AkurionepHoe

obmectBo «M3naTenbcTBO «IIpocBemmenne»»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
1. ®usuka. 10 knacc. YueOHuUK 17151 o01ieo0pa3oBat. OpraHU3almi ¢ MpuiI.Ha 3JIEKTPOH. HOCUTENe: 0a30BbIi U

npodunsHbiii ypoBHu/ I'.5. Msakumes, b.b. byxosues, Corckuit H.H./ M.: IIpoceemenue, 2020.

2. Kynepmreiin FO.C. ®usuka. luddepennmpoBanabie KOHTpoJibHBIE paboThL.7-1 1kmacce.CII6.: U3a. Jom «CeHTSIOpDY,
2015.

3. ®usuka. «KoHCTPYKTOP» CaMOCTOSTENIbHBIX U KOHTPOJIbHBIX pa®oT. 10 — 11 kiaccel: mocobue ams yuurenei
obmeobpasosar. yupexaeauit/ C.M. Auapromeukus, A.C. CoyxaeBckuii.- M.: [Ipocsemenue, 2018.

4. Coopnuk 3ama4d no pusuke. 10-11 kmaccor (k yueObnukam .51, Mskumesa u.ap.) — M.: Ox3ameHn, 2019.

5. CoopHuk 3aaa4 1o ¢puszuke ag 10—11 kmaccsl: mocodbue A1l yyamuxcs 001ieo0pa3oBaT. opranu3aiuii: 0a30BbIi U
npoduin. ypouu / H.A. Ilapdentnena.- 5-¢ u3a. M .: [Ipoceenienue, 2017 1.

6. ®usuka. 3amgaunuk. 10-11 ki.: [Tocobue nnsa obmeodpaszorart. yupexaenuii / Peimkesud A. I1. - M.: [Ipoda, 2019.

7. TemaTHueckrue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE padoThl o ¢usuke.10 kmace. / O.M. I'pomuena.- M.: Dkx3amen, 2017.
8. A.Il. PeimkeBuu. COopHuK 3a1a4u o ¢uszmke. Mocksa, [poda, 2017 r

9. ®poHTankHbIe 1abopaTopHbIe PaboThI Mo (usmke B 7-11 kimaccax o6meo0pa3zoBaTeNbHBIX yupexkaeHusx: K. mms
yuutens / B.A. bypos, F0.1. [luk, b.C. 3BopsikuH u 1p.; noa pea. B.A. byposa, I'.I'. Hukudoposa. - M.: [IpocBemienue:
Vueo, nut., 2015



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bu6mmoreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru






