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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnuke 06a30BOT0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHMN K pe3yibTaTraM
OCBOEHHSI OCHOBHOM 00pa3oBaTebHOM mporpamMmsbl, npejacTtaBieHHbIXx B PI'OC
COO, a Takxke ¢ yudéroM (enepanbHOM paboyell MporpamMMmbl BOCHUTAHUS U
KOHLIETIIIUK TpenojaBaHus yyeOoHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX
Opra”u3ausax Poccuniickon ®enepanuu, peANU3YIOIINX OCHOBHBIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

Conepxanue mporpaMMbl 10 (U3MKE HaIMpaBlIeHO Ha (GOpPMUPOBAHHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mnpu
oOydeHnn ux ¢u3nKe Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOTO
noaxoaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IJITAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHbIM M METANpPEeIMETHBIM pe3ybTaTaMm
oOy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTb pEANM3aAlUU MEXIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH YYE€OHbIMU TNpenMeramu. B Hel
OTIPE/ICIISAIOTCS OCHOBHBIE LI€NTM M3yueHHUs (U3MKH HAa YpPOBHE CPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHbIC, MpeIMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma no (pu3uKe BKIIOYAET:

e INIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI I10 TOJaM 00YUEHHUS;

e coziepkaHue yueOHoro npeamMera «Ousuka» 1mo rogamMm oOydeHHs..

®du3rka Kak Hayka o HauOoree OOIIMX 3aKOHAX NPHUPOABI, BBICTyIAs B
KauecTBe Y4eOHOTo MpeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBINH BKJIaJ B CHCTEMY
3HaHUU 00 okpyxaromeM mupe. IkonbHbIN Kypce GU3NKH — CHCTEMOOOPa3yIoIuit
JUISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIbKY (U3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XUMHEH, OHOJIOTHEH,
dbuszudeckorr reorpadueir u actpoHomued. Vcmosnb3oBaHME W AKTHBHOE
npuMeHeHne  (PU3MYECKUX 3HAHWM  OmpeneNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cQepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJYYEHHUsI HOBBIX MATE€pUAJIOB C 3aJaHHBIMU CBOWCTBAMH U JIPYTHUX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaa B (DOPMUPOBAHHME €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa OOydYaromuxcs, B (OpMHUpPOBAHWE yYMEHHUN MNPUMEHSTH
HAy4YHBIA METOJI IO3HAHMSI TIPY BHITIOJIHEHUH UMH YU4€OHBIX UCCIICTOBAHUM.

B ocHoBy kypca ¢Gusukm 17 ypOBHS CPEIHEr0 OOIIero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpbIE MOXHO paccMaTpuBaTh KaK MPUHIUIBI €ro
OCTPOEHHUSI.



Hoes yenocmnocmu. B cooTBeTCTBUM € HEMl KypcC SIBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3leoB (PM3HMKH, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HEMl MaTepuan Kypca (GU3HKH
o0bequHEH BOKPYr (U3MUECKMX Teopuid. Bemymum B Kypce SBISIETCS
(dbopMHUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanusanus MPEANoaraéT HCHOJIb30BAHHE
T'YMaHUTAPHOTO TOTEHIMANAa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uk ¢ pa3BUTHEM OOIIECTBa, a TaKXke C  MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU IIpoOIeMamu.

Hoess npuknaownoii  nanpasnennocmu. Kypc Gu3uMKM  mpenanojaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKHX M TEXHOJOTUYECKHUX MPHUIIOKECHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyerTcss MOCPEIACTBOM BBEIEHHUS JJIEMEHTOB
COJIEp)KaHMUs, TMOCBSMIEHHBIX JKOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKXe OOCYXICHUS
po0IeM paloOHATBHOTO TPUPOIOTIOIB30BAHMS U IKOJIOTHIECKOM 0€3011acHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIero
oOpazoBanus SABIAIOTCS (pu3nyeckue Teopuu ((popmMupoBaHHE MPEACTABICHHUN O
CTPYKType TOCTpOCHHUs (HU3HUECKON TEOPHH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJE, TpaHHUIaX
MPUMEHUMOCTH TEOpPUM, IS OINHUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CucTeMHO-eSTENbHOCTHBIN TOIX0 B Kypce (U3UKH peann3yercss Mpexkie
BCEro 3a CYET OpPraHM3alMH IKCIEPUMEHTANIBHON MEATEIBHOCTH O0YYarOIIUXCsl.
Jlnst  Ga3oBoro ypoBHSI Kypca (U3MKH — OTO HCHOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpaMme mno (gpusnke oObeAMHEHBI B OOIMIMM CIUCOK YYEHUUYECKHUX
pakTHUecKux padoT. BeigeneHne B yka3aHHOM MepedHe JabopaToOpHBIX pabor,
MPOBOJUMBIX JJIS KOHTPOJSE ¥ OIEHKHU, OCYIIECTBIISIETCS  Y4YaCTHUKAMU
o0pa30BaTeNbHOTO TMpoliecca HUCXOAs W3 OCOOEHHOCTEW IUTAHUPOBAHMS U
ocHaleHus kaOuHera ¢u3uku. Ilpm d3ToM oOecrieunBaeTcs  OBJIAJICHHE
00yJaronuMMuCs YMEHUSMH TPOBOJUTh KOCBEHHBIC HM3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH M TOCTAHOBKY OIIBITOB TIO TPOBEPKE
PEIJIOKEHHBIX TUITOTES.

bonbimoe BHMMaHHWE YIETSIETCS PEIMICHUIO PACcYETHBIX W KAdeCTBEHHBIX
3anau. [lpu 3ToM Ut pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJa4 C SIBHO
3a1aHHON (PU3UYECKOI MOJIEIBIO, MTO3BOJISIONINE MPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleiia Kypca, TaK U WHTETPUPYS 3HAHHS W3
pa3HbBIX pasnenoB. /{7 KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/IaHMs HA
00OBbsACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHMM W TPOLIECCOB B OKpY’KaloIlen
KU3HU, TpeOyroumme BbIOOpa (U3MYECKONM MOJENH JUIsl CUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBuM ¢ TpeboBanusmMu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4eOHOro mpoliecca O0a30BBI YpOBEHb Kypca
(GU3UKY Ha YPOBHE CpeIHEro 00IIero oOpa3oBaHusl TODKEH U3y4aThCs B YCIOBUAX
MpeMeTHOr0 KabuHeTa (U3UMKU WM B YCJIOBHUSX HHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHeTe (PU3MKU TOHKHO OBITH
HeoO0XouMoe J1abopaTopHOoe O0OOpYAOBaHUE /IS BBINIOJHEHUS] YKa3aHHBIX B
nporpamMme 1o GU3NKe YICHHYECKUX MPAKTHYECKUX padOT M JTEMOHCTPAIMOHHOE
o0opy0oBaHUE.

JleMoHCTpalluOHHOE 00Opy/ioBaHUE (POpMHUpPYEeTCSI B COOTBETCTBHH C
OPUHITUIIOM MUHUMAIBHOM  JIOCTATOYHOCTH ¥ O0OECIEUMBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMme M0 (HU3UKE KIIOUEBBIX JEMOHCTPAIMA IS
WCCJICIOBAHMUSI  WU3y4YaeMbIX  SIBICHUM U  TMPOIECCOB, OMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JII YUYCHUYECKUX MPAKTHUYECKUX pabdoT
dbopMHpyeTCs B BUIE TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUHMBACTCS B pacyeTe
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJammmxca. TemMaTHdecKue KOMILIEKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILJIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BHJI€ LIUGPOBBIX Ja00paTOPHUH.

OCHOBHBIMU LEJISIMU U3y4YeHUs PU3uKH B 00111eM 00pa30BAHUU SBIISIFOTCS:

e popMupoBaHuE WHTEpPeCa W CTPEMJICHHS] OOYYAOIIMXCS K HAYIHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAYYHOM METOJE MO3HAaHWUS U (HOPMUPOBAHHE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3ysibTaTa U3y4eHHs OCHOB
CTpPOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e popMupoBaHue yMeHUN OOBSICHATH SBIEHUA C  HCIOJIB30BAHUEM
bu3NYecKuX 3HAaHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e hopMUpOBaHUE TIPEACTABICHUA O PO (PUBUKU JUISI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3TUX 1enield 00ecreunBaeTCsl pelieHueM CIISAyIONMUX 3a1ad B

mpoliecce 3ydeHus Kypca pu3nku Ha ypoBHE CpeiHero o01ero o0opa3oBaHus:



e IPHOOPETEHNE CUCTEMBI 3HAHUM 00 00UIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHHUKY, MOJEKYSIpHYI0 (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DPM3UKY U AJIEMEHTHI acCTPO(DU3HKHY;

e popMupoBaHME yYMEHUH TOPUMEHATh TEOPETUUYECKUE 3HAHUS IS
oOBbsicHEHUS] (PU3UYECKUX SBICHUM B TpUpPONE U JUISI TPHHITHS
MPaKTUYECKUX PEIICHUIN B MOBCEHEBHOM KU3HU;

¢ OCBOEHHE CIIOCOOOB pEIICHHUS PA3IUYHbIX 337a4 C SIBHO 3aJaHHOM
¢usznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3aanue (HU3MUECKO MOJIENH, aIeKBAaTHOW YCIOBUSM 3a]1a4H;

e MIOHMMaHHE (PUIUUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBHUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

¢ OBJIQJICHUE METOJIaMU CaMOCTOATEIBHOTO IUIAHUPOBAHUSA M TMPOBEACHUS
(bu3HYEeCKUX SKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTauuud HHPOpMAIINH,
onpeereHus: JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE YCIIOBUM ISl Pa3BUTUS YMEHUH NPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU J1€ITEIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbIii ypOBEHb) Ha YpPOBHE CpPEAHETO OOMIETO
obpazoBaHusi otBoauTCcsa 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJICNIO), B
11 kimacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUUYECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YUMTENb JIeJdaeT BbIOOp
MpOBEJCHUST J1a0OpaTOPHBIX PA0OT M OMBITOB € YYETOM HMHAWBHUIYaTbHBIX
0COOCHHOCTEH 00yJarOImMnXCsl.



COJAEPXKXAHME OBYUYEHUASA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOIbI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp dSkcnepuMmeHTa M TEOpMHM B IIPOLECCE IO3HAHUSA IPUPOJBI.
DKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3MUECKUX SBICHHM M mporieccoB. HayuHble THIOTE3BI.
dusuyeckre 3aKOHbI U TEOPHH. |'paHHIIbI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (GOpPMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENBHBIE IPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABUKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpPOCTh (CpeAHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJIbHOW TOYKHM, MX MPOEKIMM HA OCU CHCTEMBI KOOPIUHAT.
Ciio)xeHue NnepeMeIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEpEeMENICHUs
MaTEepUAIBHON TOYKH OT BPEMEHMU.

CBoOomHOE azieHue. Y ckopeHue CBOOOHOTO MaIeHUS.

KpuBonuneiiHoe  naBwxeHue. JIBW)KEHHWE  MaTEpUAIbHOM  TOYKHU IO
OKPYKHOCTH C IIOCTOSHHOU I10 MOYJIFO CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u gacrora oopamienns. LleHTpocTpeMuTeIEHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBU>)KCHUE CHAPSAOB, LICITHBIE U PEMEHHBIE MEPEIavu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUYETA, UILTIOCTPALM KHHEMAaTHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue NBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKeHHOM ITPOCTPAHCTRBE.

HaGnronenue aBuxeHus: tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaJACHHS.

Hanpagiienue ckopocTr npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEJIbIO ONMPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHWS MEXAY NyTSAMH, MPOWJICHHBIMU TEJIOM 34
NOCJIEN0BATEIbHBIE PABHBIE IPOMEXKYTKA BPEMEHUM IPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yuenune nBMKEHNS IIAPUKA B BA3KOM KUIKOCTH.

N3yuenue nBmxeHus Teaa, OpoieHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutensHOCTH  ['anmnes.  IlepBeiid  3axkoH  HbrotoHa.
HNHepunaibHble CHCTEMBI OTCYETA.

Macca rtena. Cuna. IIpunmun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTepUalibHOM TOYKHU. TpeTuii 3akoH HproToHa 17151 MaTepuaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKonabxkeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHus CKOJIBKEHUS U cuia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIIEHUS PU IBUKEHUU TeJa B KUJKOCTU UIIU Tas3e.

[TocTynarenbHOE 1 BpamaTeabHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpameHus. llnedo cuibl. VYcinosus
paBHOBECHUS TBEPAOIO TEIA.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIUITHUKH,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBienne nHepuuy.

CpaBHeHHE Macc B3aUMOJIECHCTBYIOIIUX TEI.

Bropoiu 3akon HeroToHa.

Nsmepenue cui.

CnoxxeHue cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Je(OpMaInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

CpaBHEHHE CHUJI TPEHUS MMOKOSI, KAYEHUSI U CKOJIbKECHUSL.

VYcnoBus paBHOBECU TBEPIOTO Tena. Buabsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenue nBmxeHus: Opycka no HaKJIOHHOM MJIOCKOCTH.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIUMX B INPYXKUHE H
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJIA, HUMEKOLIET0 OCh
BpaLICHUS.

Tema 3. 3akonbl coxpanenus 6 Mexanuke

NmMnynsc marepuanbHOM TOYKM (T€Na), CHUCTEMbl MAaTE€pUaJIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHsS HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6ora cuibl. MOIITHOCTH CHUJIBL.

Kunernueckass sHeprusi MarepualbHOM TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPIusl. [ToTeHunanbHas DHEPIUs YIpPYro
nedhopMUpOBaHHONM  TpyKuHBI.  [loTeHnmanbHass 2Heprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHWEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TeEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOU SHEPTHH.

Yipyrue u Heylnpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCcTpoOMCTBA M NPAKTUYECKOE INPUMEHEHUE: BOIAOMET, KOIED,
MIPYKWHHBIN ITACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexo NOTEeHMATLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenne abCoMOTHO HEYIPYTOTo yiapa ¢ MOMOIIbIO ABYX OJJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIbI C U3BMEHEHHUEM MEXaHWYECKON SHEPIuu
TeJla Ha IIPUMEpE PACTIKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MoJiekyasipHasi (pu3uKa ¥ TEPMOJUHAMUKA

Tema 1. Ocnoévt MOEKYAAPHO-KUHEMUYECKOU mMeopUn

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM U UX OMNBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABIXKEHHS U
B3aMMOJECHCTBUSL 4YacTUIl BellecTBAa. MoJenu CTpOeHUsi Ta3oB, KUIKOCTEH H
TBEPBIX TEJ U OOBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Moeeid. Macca u
pa3mepsbl MmoJiekyn. KonnuectBo Bemectsa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temreparypa u e€ uamepenue. lllkana temmeparyp
Llenbcus.



Monens wupeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHU HICANbHOrO raza. AOCONIOTHAs TeMmreparypa Kak mepa
CpeOHEN KHWHETHMYECKOM DSHEPrMy TEIJIOBOTO JBWXKEHUA dvacTull rasza. Illkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kiianeipona.
3akon JlanbToHa. M3omponiecchl B UA€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHHE M30MPOLIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITBI, TOKAa3bIBAIOIINE JHUCKPETHOE CTPOEHUE BelecTBa, Qororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUMN.

OnbiTel 10 AUGPYy3UN KUJTKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Moguens onbita ITepHa.

OnblIThI, JIOKA3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBUA.

Monens, nuIocTpupyonas npupoay JaBJICHHS T'a3a Ha CTEHKU COCY/ia.

OnpITel, WUIFOCTPUPYIOIIUE YPABHEHHUE COCTOSIHUS MJCAIBHOIO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomel

OnpeneneHue Macchbl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUI
00BbEMa KOMHATHI, TaBJICHUSI ¥ TEMIIEPATypPhl BO3IyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXKTY TapaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounHamuxu

TepmoaunamMuueckass cucTeMa. BHYTpPEHHsASI SHEpPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U cIocoObl €€ u3mMeHeHus. KonmuuectBo TemnoTsl U padbota. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  HJEallbHOro  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYCHHE. Y IeJbHas TEIIOEMKOCTh BEIIECTBA.
KosnuecTBO TEIITIOTHI pH TEILIONEpENAYE.

[TonsiTue 06 anumabatHoM mpouecce. llepBbIii 3aKOH TEPMOIMHAMMKHU.
[IpuMeHeHre TEepBOTO 3aKOHA TEPMOJMHAMHKK K H3omporieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmomuHamuku. HeoOpatumocTh MpOILIECCOB B MPHUPOJIE.

TerutoBbie MamuHbL. [[pUHIUITBI AEHCTBUS TEILIOBBIX MAIIIUH.
[IpeobpazoBanusi »HEpruM B TEIUIOBBIX MamnHax. KoadduumeHnt mnone3noro
neictBua TemmoBo mammHbl. [{ukn KapHo u ero ko3¢ duIMEeHT MOIE3HOTO
JEHUCTBUSL. DKOJIOTUIYECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.



TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHHUsl, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUH pPaOOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTpPALIHS).

N3menenune BHyTpeHHEN SHEPTUH (TeMIepaTypbl) Tella Mpu TeIuionepeaaye.

OnpIT 1o anauadaTHOMYy pAacCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATEINSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpezammnivie cocmoanus eeuyecmea. Pazoevie nepexoont

[TapooGpazoBanue u koHaeHcamnus. Vcmapenue u kuneHue. AOGCOTIOTHAS U
OTHOCHUTENIbHASL BIAXKHOCTh BO3Ayxa. HachelllleHHbId mnap. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdusie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayui3aIus. Y AelibHas TemioTa miasnenus. Cyomumarus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUH MOJIYYEHUS] COBPEMEHHBIX MaT€pUAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJiOB, U HAHOTEXHOJIOTUH.

Jemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MMAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUMU.

CriocoObl M3MepEeHns BIAXKHOCTH.

HaOntonenue HarpeBaHus U MIaBJICHUS KPUCTAITMYECKOTO BEIIIECTRA.

JleMoHcTpalusi KpucTasioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHrne 0OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DuekTpoauHaMuka
Tema 1. dnekmpocmamuka
OneKTpu3auuss Tel. OJEKTPUYECKU 3apsia. J(Ba BuAa DIEKTPUUYECKUX
3apsinoB. [IpOBOIHMKHK, OUAIEKTPUKKA W TMOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsijaa.
B3aunmopeiictBue 3apsinoB. 3akoH KyiioHa. ToueuHbI 31EKTPUUECKUI 3apsil.
DnekTpuueckoe nose. Hanpsix€HHOCTh anexkTpudeckoro noiist. [IpuHuun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MNoJied. JIMHUM HanpsyKEHHOCTH 3IIEKTPHUYECKOTO
OJISL.

Pabora cmm  amekTpocratmueckoro  moss.  I[lotenmuman.  PasHocTh
NOTEHUUAJIOB. [IpOBOAHMKM M JAMDJIEKTPUKH B DIIEKTPOCTATUYECKOM MOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh IIIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJEHCATOopa.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpHOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpONCTBO M NPUHIUIT AEUCTBHS AJIEKTPOMETPA.

B3aumopelicTBre Ha3IEKTPU30BAaHHBIX TEIl.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTHdecKas 3aluTa.

JIMDIIEKTPHUKY B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTOpa OT IUIOLIAIN
IJJACTHUH, PACCTOSIHUS MEXIY HUMH U TUDJIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 31exkmpudeckuit mox. Toku 6 paziuunvix cpedax

ONEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMUS BJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IocTOSAHHBIN TOK.

Hanpsixenue. 3akon Oma st ydacTKa LEIH.

DNEKTPUYECKOE CONPOTUBJIECHHUE. Y IEJIBHOE CONPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapAILIEIBHOE, CMENIAHHOE COEINHEHUE MPOBOJHUKOB.

Pabota onektpuueckoro Toka. 3akoH JDxoyms—Jlenuna. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIAs CUjla U BHYTPEHHEE COITPOTHUBIICHHE HCTOYHUKA TOKA.
3akoHn OMa 1151 TOJIHOM (3aMKHYTOM) 3JIeKTprudeckon nenu. KopoTtkoe 3aMbIkaHUeE.

OnexkTpoHHass  MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUS METAINIOB OT Temreparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IpUMECHAss  IPOBOAMMOCTH
MOJIyIpoBOHUKOB. CBoiicTBa p—n-niepexoaa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS AUCCOLUMALINS. DIEKTPOJIN3.



OnekTpuueckuid TOK B razax. CaMOCTOSITETbHBIA M HECAMOCTOSATENIbHBIN
pa3psan. Momuus. [1nazma.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIepMETP,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, »JJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS], BAKYYMHBIN THOJ,
TEPMUCTOPBI U (HOTOPE3UCTOPHI, OTYTPOBOTHUKOBBIHN 101, TaJbBAaHUKA.

Llemoncmpayuu

W3mepenne cuibl TOKa U HANPSHKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHS HIUJIMHIAPUYECKUX POBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MOTIEPEYHOI0 CEYEHUS M MaTepralIa.

CMenaHHOE COeIMHEHNE TPOBOAHUKOB.

[Ipsmoe w3MepeHne dIeKTpOABWXKYyIIeH cuibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOIO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBHUCUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAMMOCTB BO3yXa.

OHOCTOPOHHSIS TPOBOJAUMOCTD AUOJA.

Yuenuueckuii s3kcnepumenm, 1abopamopusie pabomol

N3ydeHne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHEIO
CONIPOTHUBIICHUS.

Hab6nronenue snexrposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne xypca gusuku 6a30Boro ypoBHs B 10 Kiiacce OCYLIECTBISETCA C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MAaTEMAaTHKH,
OMOJIOTUU, XUMUH, T€Orpauu U TEXHOJIOTHH.

Mesicnpeomemnole nousimusi, CBI3aHHbIE C W3YYCHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, Hay4YHbIA (akT, Trumote3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHWe CHUCTEMbl YpaBHEHWH, JIMHEWHas (QYHKIUA,
napaloiia, runep6osa, ux rpa@uKud U CBONCTBA, TPUTOHOMETPUYECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABUKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEMI000MEH >KMBBIX OPraHU3MOB (BU[bI TEILJIONEpEIayl, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI MACCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEU U



ra3oB, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTHUYECKAS AUCCOIMAIIUS,
raJibBaHUKa.

l'eocpaghus: BIaXXHOCTH BO3IyXa, BETPBI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpeHUsT B TEXHHUKE, TMOJIIMITHUKHA, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JIpyrue), JABUTATENb BHYTPEHHETO
Cropanusi, mapopasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHUU
MOJYYEHHUS] COBPEMEHHBIX MATEpUAIIOB, B TOM YHCJIE€ HAaHOMAaTEpHUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alluTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYHHBIN PUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuOopkI,
AJIEKTPOOCBETUTEIHLHBIC MPUOOPHI, TaJTbBAHUKA.

11 KJIACC

Pa3znen 4. DuekTpoauHaMuKka

Tema 3. Macnummnoe nojie. INeKmpoMazZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHUTHl.  B3auMoAelcTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAyKUMH. [IpuHIMD Cynepno3uuuu
MArHUTHBIX MOJIeH. JINHUM MarHUTHOMW WMHAYKIMU. KapTuHa JUHUI MarHUTHOU
WHIYKIHAU TOJIS IOCTOSSHHBIX MAarHUTOB.

MarnutHoe TOJNI€ TNPOBOJHMKA C TOKOM. KapTuHa JnMHUN WHIYKUHUH
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO IPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOAHUKA, KaTyIIKH ¢ TokoM. OnbIT Dpcrena. BzanmoneiicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MoayJib U HalIpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBjieHUe. J[BUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cunbl Jlopenna.

SlBneHne 3NEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnexkTpuueckoe Tmosie. DJIEKTPOJBIXKYIAs CUJa HUHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIICHME CaMOWMHIAYKIMHU. OJIEKTPOABWXKYIAs CuUJa
CaMOMHIYKIIUU.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHudeckrue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: IOCTOSIHHBIC
MArHUThl, 3JEKTPOMATHUTBI, SJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIvHMM MHAYKIMA MAarHUTHOTO TIOJIA.

B3anmopeiicTBrue ABYX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

Jenctue cumnbl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMATHUTHOW MHAYKIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYIIEH CUIbI UHIYKIIMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii skcnepumenm, 1abopamopusie pabomeol

N3ydeHre MarHuTHOTO TMOJI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUSI IOCTOSIHHOTO MAarHUTa Ha paMKy C TOKOM.

Uccnenosanue siBineHUs 3JIEKTPOMArHUTHOM UHAYKIHH.

Pa3nea 5. Kosie0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHble KONEDAHUA

KonebGarenbHasgs  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHHS.
["apmonnueckue konebanus. Ilepuon, wacrora, ammmryaa u Qaza KojleOaHUM.
IIpyXuHHBIM MasATHUK. MareMaTH4eCKMi MasTHUK. Y PaBHEHHE I'apMOHUYECKHX
kosneOanuii. [IpeBpallieHne s3HEpruy pU rapMOHUYECKUX KOJIEOaHUAX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATIBHOM KOJIeOATeIbHOM KOHType. AHAIOTUsS MEXAy MEXaHWYECKUMH U
AJIEKTPOMAarHuTHeIMU  KosieOaHusiMu. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJI€ATBHOM K0J1€0aTEIbHOM KOHTYPE.

ITpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYX/I€HHbIE MEXaHUUECKUE
Kosiebanus. Pezonanc. BbiHyKI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOAHMSL.

[lepemennpiii  TOK. CUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
[EPEMEHHOIO TOKAa. AMIUIMTYJHOE M JCWCTBYIOIIEE 3HAYECHHE CHIIBI TOKAa M
HaIPSOKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegada U MOTpeOIICHUE IEKTPUUECKON
SHEPrur. DKOJIOTHYECKUE PUCKH MPU MPOU3BOJACTBE 3JEKTpo3Hepruu. Kynbrypa
WCITOJIB30BAHUS YIIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHUE: JIICKTPUYECKHUM
3BOHOK, T'€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoseOaTeNbHON cUCTEMBbl (TPYKUHHBIA WIH
MaTEMaTUYECKUN MasiTHUK).



HabGmronenue 3aryxaronmx Kojie0aHu.

HccnenoBanre CBOMCTB BRIHYKIEHHBIX KOJIEOAHU.

Habmonenue pezonauca.

CB0OOOHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHNUS.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA M HAIIPSDKEHUST OT BPEMEHHM) IS
AJIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3sonanc mnpu mocnenoBaTeIbHOM COEIMHEHWH PE3UCTOpa, KaTYIIKH
MHAYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TUHUM 3JEKTPONepeaadH.

Yuenuueckuiu sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MajblX KoyeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnegoBanne MepeMEHHOTO0 TOKA B LENM W3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanudeckue BOJIHBI, YCIOBHsS pactpoctpaHeHus. llepuon. Ckopocts
pacnpocTpaHeHuss M JuMHA BOjHbL. [lomepedyHsle W NPOAOJBHBIE  BOJIHBIL
HuTepdepentus u nudpakims MEXaHHIECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3IyYEHHUS JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuentanus BekropoB E, B, V B anexrpomaruutHoii BoiHe. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPaKCHUE, MPEIOMIIEHHUE, MOJspU3alus, audpakuus,
uHTepdepeniusa. CKOpOCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMITBI pagUOCBA3H U TeNeBUAEHUS. Paguonokanys.

DIEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbl.

TexHnueckue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHME: MY3BIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMAarHOCTHKAa B TEXHHKE M MEIWILIMHE, pajaap,
paguonpuéMHHNK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MOTEPEIHBIX U MPOI0JIBHBIX BOJH.

Konebuomieecs Te10 Kak UICTOYHHUK 3BYKa.

HabitoieHue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepenunu u 1udpakiiui MEXaHHUYEeCKUX BOJIH.

3BYKOBOM pe30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON H
4acTOTOM KOJEOaHUIA.



HccnenoBanne  CBOWCTB — DJIEKTPOMATHUTHBIX — BOJIH: OTpaXkCHHUe,
npesioMJIeHUE, MoJspu3anus, qudpakius, UHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHelHOE pacnpoCcTpaHEHHWE CBETa B
omHOpoaHOM cpene. JIyd cBeta. ToUeUHbIM HCTOYHHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue m3o0paxkeHuil B
IIJIOCKOM 3€pKalie.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUSI CBETAa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl IOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHblii coctaB Oenoro ceta. L[Ber.

CobGuparoriue W pacceuBarouide JuH3bl. ToHkass nauH3a. DokycHoe
pacCTOSIHUE W ONTHYECKas cujla TOHKOM JuH3bl. [locTpoenue wuzoOpaxkeHUil B
coOMparIMX U paccerBarInX JuH3ax. Dopmysia TOHKOW JIMH3BI. YBEJIMYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOM ONTHKHU.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHHIX HCTOYHUKOB.

Hudpakuust ceta. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM  IaJICHUM MOHOXPOMAaTHYECKOrO CBE€Ta HA
TU(GPaKIMOHHYIO PEIIETKY.

[Tosstpusanus cera.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JYIa,
doToamnmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, AUPPAKIUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHENHOE pacpOCTPaHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodOPHI.

[TonHoe BHyTpeHHEee oTpaxeHue. Mozenb CBeToBoAA.

UccnenoBanue cBOMCTB U300paKEHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune naTepdepeHIum cBerTa.

Hab6nronenue nudpakium creta.

Habmronenue nqucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ HOMOILIBIO PU3MBI.

[TomydyeHue criexTpa ¢ TOMOIILI0 AUGPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi



M3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB U300PAKEHU B JIMH3AX.
HaOmronenue aucnepcuu cBeTa.

Pa3znesn 6. OCHOBBI ClIeNIHAIBLHOM TEOPUH OTHOCUTEJIBHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyecko — MmexaHuku.  [loctymnaTs
CIICIMAIBHOM TEOpPUM OTHOCHTEIBHOCTH: WHBAPUAHTHOCTh MOMIYJSA CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIHHOCTH DUHIIITEHHA.

OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTAHEL.

DHEpPrusi U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBsi3b MacChl C SHEPTrUE U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPIUs
MTOKOSI.

Paznea 7. KBantoBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (POTOHA.

OTtkpeiThe 1 uccaeaoBanue Gporoddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHBI
dbororddexra. Ypasuenue DiHITeiHA 17151 oTodddekra. «KpacHas rpaHuiia»
dhororddexra.

JlaBrenne cBeta. OnbiTel I1. H. JleGenena.

XHWMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA W NPaKTUYECKOE MpPUMEHEHUE: (POTOAIEMEHT,
dboToaTYMK, colHEeUHas OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03(¢HeKT Ha yCTAaHOBKE € IIMHKOBOM TIIACTHHOM.

Uccnenosanue 3akoHOB BHelHEro GpotorddekTa.

Ceetonuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3depdopna mo paccesHUIO o -4acTHII.
[Inanerapnas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJOLIEHHE
(GOTOHOB MpU TEpexoAe aToMa C OJHOTO YPOBHS PHEPruuM Ha Apyrou. Bujs
cnekTpoB. CHEKTp YpOBHEN 3HEPIUU aTOMa BOJOPOAA.

BosnnoBbie cBoiicTBa yactull. Bonnsl e bpoitns. KopmyckynsipHO-BOJIHOBOM
Ty ali3M.

CHOHTaHHOE U BBIHYKJECHHOE U3IIyYCHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHre AIMHBI BOJIHBI J1a3epa.

Habnronenue mmHelyaThIX CIIEKTPOB U3JTyYEHHS.

Jlazep.

Yuenuueckuu skcnepumenm, 1abopamopusie pabomul

HaOmronenue nuHeyaToro cnexkrpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKAa3bIBAKOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
panuoakTuBHOTO wu3nmydyeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Bisinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHA U HeiTpoHa. Hykionnas mogens siapa [eiizenOepra—
NBanenko. 3apsay sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnag. DJIEKTpPOHHBIH W TO3UTPOHHBIM OeTa-pacnan. [amma-
M3JIy4eHre. 3aKOH paJuOaKTUBHOIO pacmaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexkT macchl sapa.

SnepHbie peakuuu. /leieHrne U CUHTE3 AIEP.

Anepnwiii peaktop. TepmosnepHbiii cuHTe3. [IpobOiieMbl U MEPCHEKTUBBI
SIEPHOM SHEPTETUKU. DKOJIOTHYECKUE ACTIEKTHI SIIEPHON SHEPTETUKU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo/ 161 HaOJIIOIEHUS U PETUCTPAILIUH 3JIEMEHTAPHBIX YaCTHUII.

dyHaamMeHTanbHbIe B3auMOAeHcTBUS. ENUHCTBO pr3nueckoi KapTUHBI MUpa.

TexHuyeckre ycTpoucTBa U MPAKTUUYECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHsblil peakTop, aroMHasi bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (hoTorpadusim).

Pasnen 8. JiieMeHTHI aCTPOHOMUM U aCTPOPU3UKHU

Otansl pa3BUTHA acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
ACTPOHOMUHU.

Bun 3Bé3mnoro Heba. Co3Besausi, spKkue 3BE3IBI, IUIAHETHI, WX BUIUMOE
JBUYKEHUE.

ConneuHas cucrema.

Connne. ConHeuyHass akTUBHOCTh. Mcrounuk sHepruu ConHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CHEKTPaJbHBIM Kjacc —
CBETUMOCTB». 3BE31bl TJABHOM IIOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUUIS 3BE3]1 I1aBHOM MOCIIE0BATENBHOCTH. BHYTpEeHHEe cTpoeHne



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U ABOIonMU CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3I.

Mnineunstii [Tyt — Hama [Mamaktuka. Ilonoxenue u nBwxenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. UEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa606ma. Pazberanne ranakTuk.
Teopus bonbmoro B3peiBa. PenmkToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoil. MeTtaraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M € MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUH I ONpe/ieNICHUs MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us1 CEeBEpHOro MOTYIIAPUS U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon Jlynsl, mnaner, Mieunoro Ilytu.

O6o01maronee MOBTOpPeHUE

Ponp ¢usuku u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COILIMAJIBHOM M 3TUYECKOM cepax IesTeIbHOCTH YEJIOBEKa, pOJib U MECTO (DU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOW KapTHHE MUPa, poib (PU3UUECKON Teopun
B (OpMUPOBAHHMU TPEACTABICHUNH O (U3MUECKOH KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MHPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEICTABJIEHUM O TIPUPOJIE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBIsIETCS €
Y4ETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€M C KypCcaMu MaTE€MaTHKH,
OMOJIOTUN, XUMUH, T€OTpauu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rumore3a, (uanyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwIeHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJIHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYrOJbHUKOB,
ompe/eeHIe TIIOMIAIN IIOCKUX PUTyp U 00bhEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
JIBUKEHUS B )KUBOM MPUPOJAE, ONITUYECKUE SABJICHUSA B )KUBOU NPUPOJE, ACUCTBUE
paaualyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl O0pa30BaHUA KPHUCTALIMYECKON PEIMETKH, CHEKTPaTbHBIN
aHamu3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MJIM, 3aJie)KM MArHUTHBIX DY,
GoTochEMKa 3eMHOM TOBEPXHOCTH, TPEICKA3aHIE 3EMIICTPSICCHUH.

Texnonocus: TNWHUU DIEKTpoIepenad, TEHEepaTop IEPEeMEHHOTrO TOKa,
ANIEKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajap, pPaJuONPHEMHHK, TEJIECBU30D,
anteHHa, tenedoH, CBY-neub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®DusnMka» Ha YpPOBHE CpeIHEro OOIIeTo
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JOCTUKEHUE CIEHYIOITUX
JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMmeTa «Du3nKay AOHKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JHUYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHUX  YOEXIEHMH, COOTBETCTBYIOLIUX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OMbITA U OMbBITA JAEATEIBHOCTH B MPOIIECCE peaM3allui OCHOBHBIX HaNpaBICHUN
BOCIIUTATENBHOUN AESATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YyYaIOIErocs Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHAa POCCUIICKOr0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEYETIOBEUECKMX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIbHOCTh B MHTEpPECaX IPAKIaHCKOIO
oO0IIeCTBa, y4acTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMEHHE B3aUMOJIECTBOBATH C COI[MAIbHBIMU UHCTUTYTaAMHU B COOTBETCTBUH C
X (QYHKIIUSIMU 1 HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOUN U BOJIOHTEPCKOU EATEIIBHOCTH;

2) IaTPUOTUYECKOT0 BOCIIMTAHMS

c(hOpMHPOBAHHOCTH POCCHUICKOIN IPpaXKIaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOUIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHKEHHSIM
POCCUICKUX YyUEHBIX B 00J1acTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIIUIO U MPUHUMATh OCO3HAHHBIE PEIICHMSI,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U 1IEHHOCTH, B TOM YHCJE B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOSHUE YCTOMIMBOTO OYAYIIIETO;

4) 3¢cTETUYeCKOIr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero (U3NYeCcKoil HayKe;



S) Tpy10BOIr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM chepam NpoQecCHOHATbHON NEATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymier mpo¢eCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 001acTH
(Y3UKY Ha POTSXKEHUU BCEH JKU3HU;

6) ’K0J10rH4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJNbTYpbl, OCO3HAHHE TJI00aIbHOTO
XapaKTepa SKOJOTUYECKUX MPOOIIeM;

IUTAaHUPOBAHKE U OCYILIECTBIICHUE JEHCTBUI B OKPY’KAIOIIEH cpejie Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA;

pacuIMpeHHre OIbITa JEATEIbHOCTH HKOJOTUYECKON HaIMpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (DU3HKE;

7) 1eHHOCTH HAYYHOT'0 IO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs: (U3MKU  OCYIIECTBIATh MPOEKTHYID W HCCIEA0BATENbCKYIO
NeATETbHOCTh UHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUSA
ba3oBble Joruuyeckue 1elcTBUA:
CaMOCTOSITEIbHO  (OpPMYJIMPOBAaTh W AKTyaJIW3UpOBaTh  MPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTYDKCHUS
BBISIBIIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMbBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIaH PEIICHHS MPOOJIEMBbI C YU4E€TOM aHaIU3a MMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU ITOCIIEACTBUN IESITEIbHOCTH;
KOOPJIMHUPOBAaTh ¥  BBIMIONHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIeM.
ba3oBble uccienoBarejibckue 1eMCTBUS:
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUSIMU U METOJIAMHU
(bu3nuecKoil HayKu;



BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITeNbHOCTH
B 0051aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOZOB pELIeHHs 3a1ad (HU3MYECKOTO COJACpYKaHMsI, NPUMEHEHHIO Pa3IMYHBIX
METOZ0B TIO3HAHUS;

BJaJE€Th BHUAAMU JEITEIBHOCTH MO TMOJIYYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIEC IPU CO3AaHUH YY€OHBIX MPOEKTOB B 001aCTU (DU3HKHU;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/aauy,
BBIJIBUTaTh TUMOTE3y €€ pEeUIeHHs, HAaXOAWTh apTyMEHTHI AJS JJ0Ka3aTeIbCTBa
CBOMX YTBEPXKJCHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHMUS;

aHANM3UPOBATh IOJNyYEHHBbIE B XOJE€ pEIIeHUS 3aJa4d  Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYyJIHUPOBATh COOCTBEHHBIC 3aJadyl B 00pa3oBaTEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATH MPUOOPETEHHBIHN OTIBIT;

yMETh TEPEHOCUTh 3HaHUA MO (HU3MKE B MPAKTHYECKYIO 001acTh
KU3ZHEACITECIbHOCTH;

yYMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, IIPEIaraTb OPUTMHAIBHBIE TIOXO0/IbI ¥ PEILICHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aIbTEPHATUBHBIE PEIICHHUS.

Pabora c unpopmanmei:

BJIaJICTh HaBBIKAMU MOJYy4eHHUs HH(OpMauu (PU3MYECKOTO COACpKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh IIOMCK, aHaJM3,
CHUCTeMaTH3alMI0 M HMHTEpIpeTannio MHGOpPMAIMK pPa3IUYHBIX BUIOB U (GopM
IpEeICTaBICHNUS;

OLICHUBATb IOCTOBEPHOCTh HH(OPMALIUH;

UCIIONIb30BaTh  CpeACTBa  MH(POPMALMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJIOTUI B pEeIIeHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPTraHU3AI[MOHHBIX
3ama4 Cc coOnroeHueM TpeOOBaHUI HSPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PEeCcypcocOepeXeHHsl, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJAEP)KaHUS B Pa3NUYHBIX (opMmaTax ¢
y4€TOM HazHa4yeHus UHGOPMAIUH U 1IeJIeBOM ayAUTOPUH, BBIOHpasi ONTUMAIbHYIO
(dopMy mpencTaBiIeHUs ¥ BU3YyaIU3alllu.

KoMMyHHKaTHBHBIE YHHUBEPCaJIbHbIEe y4eOHbIe NeHCTBUSA:
OCYIIECTBIISATh  OOIIEHWE Ha ypokax (M3UKK W BO BHE-YPOUHOMH
NEeSTENbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W  CMSTYaTh
KOH(DJIMKTHI;

Pa3BEPHYTO W JIOTMUYHO U3JIaraTb CBOKO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

MMOHUMAaTh W HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYaTbHON
paboThI;

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX NEUCTBHA C y4&€TOM OOIUX
UHTEPECOB U BO3MOKHOCTEN KaXI0T0 YJICHA KOJUIEKTUBA,

NPUHUMATh 1€MW  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBaTH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ IOCTHUKEHHUIO: COCTABIIATH IUIAH JECHUCTBHH,
pacmpeneniaTh pojau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOH paboThI;

OILICHMBATh KA4E€CTBO CBOETr0 BKJIAJa M KaXJAOTO y4YaCTHHMKA KOMAaHIbl B
001IIMiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TMPOEKTHI, OICGHMBATh MACH C TIO3UIIMA HOBHU3HBI,
OPUTHMHAJIBHOCTH, IMTPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJICHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIIATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE AeliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISITh MO3HABATENIBbHYIO JESATEIBHOCTh B 00JACTH
(¢U3MKKM M aCTPOHOMHH, BBISABIATH HPOOJIEMBbI, CTaBUTh U (QOPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJISITh IUIAH PELICHMs] PACUETHBIX M Ka4ECTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKONW pabOThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW 1 MPEANOUYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

paciupsTh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;

7eNiaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelicHue;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIUH B 00JaCTH
(pU3MKH, TOCTOSTHHO MOBBILIATH CBOM 00Pa30BATENbHBINA U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJaJeTh HABbIKAMU  IIO3HABATEJIbHOM  pedrekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3ylbTaTOB H
OCHOBaHUM;



WCITOJIH30BaTh MPUEMBI PeQIICKCUU JJIsl OIICHKU CUTYyaIluu, BEIOOpA BEPHOTO
pElIeHMUS;

YMETh OIIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMAThH PEIICHUS M0 UX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYTUX TpPH aHalu3€e pe3yibTaToB
NEeSITETHbHOCTH;

PUHUMATH ceOsl, TOHMMAasi CBOM HEJTOCTATK! U JIOCTOMHCTBA,;

OPUHUMATh MOTHBBI W apryMEHThl JAPYTUX MpPU aHAJU3€ pPe3yJIbTaTOB
TeSITETHbHOCTH;

PU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHOKH.

B mporecce gocTkeHUs TUYHOCTHBIX PE3YyIhTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MkKe ISl YPOBHS CpEeAHEro oOIero oo0pa3oBaHUs y OOyYarommXxcs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN MHTEJUIEKT, MpeAnoaratonmii
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHs COOCTBEHHON 3MOLIMOHATIBLHOM cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOUAIOMIETO CAMOKOHTPOJIb, YMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEACHHE, CHOCOOHOCTh aJaNTUPOBATBCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHECH MOTHBAIIMH, BKIIOUYAOIICH CTPEMJICHUE K JOCTHKCHUIO IIEH H
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMCHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUAIOIIUX CTIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00THTHCS, MPOSBIISATH HHTEPEC U pa3periaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K kxoHny oOyuyenuss B 10 kjacce npeamMeTHble pe3yJsibTaTbl Ha 0a30BOM
YPOBHE IOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOM HAy4yHOM KAapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B IPAKTUYECKOU NESITENBHOCTH JIFOAEH;

YUUTBHIBaTh TpaHULBl MPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJEIECH:
MaTepuaabHas TOUKa, MHEpLUAIbHAs CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPAOE TEJO,
WJICATbHBIN Ta3, MOJEIN CTPOEHUS T'a30B, JKMAKOCTEHW W TBEPIBIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3apsii IPH pelIeHnU (HU3NIECKUX 3a/1a4;



pacno3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) M OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPUH CTPOCHUSI BEIIECTBA U
AJIEKTPOJAVMHAMMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  NIPSIMOJUHEHHOE
JBIDKCHUE, CBOOOJHOE IMaJICHUE TeJ, JBHXKEHHWE II0 OKPYKHOCTH, HHEPIUS,
B3auMojieiicTBrE Tel, AU dy3usi, OPOYHOBCKOE ABUKEHUE, CTPOCHHUE >KUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHUE 00BhEMA TN MPU HarpeBaHUU (OXJIAXKICHHUH ), TETNIOBOE
paBHOBECHE, HUCHAPEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAUIM3AIUs, KUIEHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBILICHUE JIABJICHHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM
CoCyZie, CBS3b MEXAY MapaMeTpaMHd COCTOSIHHMSL Ta3a B  HM30Mpolieccax,
AIIEKTPU3AIUSA TEJI, B3AUMOJICHCTBUE 3aPsIJIOB;

OTHUCBHIBATh MEXAHUYECKOE JBHKEHHE, MUCMOJIb3ys (DU3NUYECKUE BEITMYHMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUHAIbHAS SHEPIrUsi, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh, MpPH OINWCAHUU TPABUIBLHO TPAKTOBATH
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHUS W EIUHUIIBI,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYNHAMU;

OTNMUCHIBATh M3YyYCHHBIE TEIJIOBbIE CBOWCTBA TEJI M TEIJIOBBIE SIBJICHUS,
UCTIONIB3Yysl (U3MYECKHE BEJIMYMHBL: JaBJICHUE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPTUSI XaOTUUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI 2HEprusi, padboTa rasa,
KO3(GULIMEHT TOJIE3HOTO JCHCTBHUS TEIJIOBOTO JBUTATENsl; IPU OMUCAHUU
MPaBWJIBHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIOJB3YEMBIX BEJIUYUH, UX
0003HaYCHUS W CIWHHUIBI, HAXOAUTh (QOPMYJIbI, CBSA3BIBAIOIINEC JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMH BEeJIMUUHAM;

ONMCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTH MO0JIs, MOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB;
NP OINHCAHWHU TIPABWJIBHO TPAKTOBAaTh (DU3WUYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEJTMUMHY C IPYTUMU BEJIMUNHAMU;

aHaJIM3UPOBaTh (YM3UYECKUE TPOIECCHl M SIBJICHUS, UCTOJB3Yys (HU3NUECKUE
3aKOHBI U MPUHIUINBL: 3aKOH BceMUpHOTO TsroTtenus, I, II u 111 3akonbr HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOW DJHEpPruu, 3aKOH COXPaHEHHWs HWMIYJIbCa,
NPUHLIUN CYNEPHO3ULIMU CUJI, TMPUHIHUI PaBHOMPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISPHO-KMHETUYECKYIO TEOPUIO CTPOECHHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW PHEPrUU TEIIOBOTO JIBUKECHUS MOJICKYJI C
aOCOJIFOTHOHM TeMmIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
AJEKTPUYECKOTO 3apsAia, 3aKOH KyJioHa, mpu 3TOM pa3innyaTh CIOBECHYIO



(bOpMyIIMPOBKY 3aKOHA, €ro MaTeMAaTHUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIb,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBICE NPHUHILMIBI JEHCTBUS  MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziinyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh HKCIEPUMEHTHI MO0 MCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmynupoBath mpoOieMy/3ajady W THIOTE3y Yy4eOHOro AKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MNPEIJIOKEHHOIO0 O0OpYyAOBaHMS, MHPOBOAUTH OMBIT U
(bopMyIHpOBATH BHIBOJIBI,

OCYULIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsl (PU3UUECKUX BEIIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKU TOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMH  BEIHMYMHAMHU  C
MCIOJIb30BaHUEM TMPSAMBIX H3MEPEHMI, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcUpOBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B
BU/JIe TaOJUIL U TpadUKOB, 1€NaTh BEIBOBI IO PE3YJIbTATAM UCCIICIOBAHUS;

coOI0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEICHUU HCCIEIOBAHUN B
paMKax yd4eOHOrOo OKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTENIbHOCTH C KCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyTI0BaHUS,

pemiath pacu€THhle 3a7auyd C SBHO 3aJaHHON (U3MUECKOW MOJENbIO,
UCIOJB3YS (PU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYIO MOJEINb, BBIICIATh (PU3UUECKHE BETUUYMHBI U (POPMYIIHI,
HeoOXoauMBbIe NIl €€ pelIeHUs, MPOBOJUTH PacuéThl M OLICHUBATh PEaTbHOCTH
MOJIYYEHHOT'0 3HAYeHUsI (PU3HUECKON BEJIMYUHBI,

peliaTh KaueCTBEHHBIE 3a/1a4i: BHICTPAUBATh JOTMUYECKH HEPOTHUBOPEUYUBYIO
LENOYKY PacCyXJCHUW C ONMOpON Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyueckue sIBJICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHbIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIMOHHBIE TEXHOJOTUHU AJIA MOKUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U MPEJCTABIICHUS yUeOHOU U HAY4YHO-TIOMYJIIPHOU MH(OpPMAaLIUH, MTOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJTYyYaeMylo HH(pOpMaIuio;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBACHEHHE IPOILIECCOB OKPYXAIOLIEr0 MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KH3HU
i obecriedeHust 6€30MacHOCTH MpU OOpaIllEeHUU C MPUOOpPaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIUISI COXPAHEHHS 3JI0POBbsSI U COOJIIOICHUS] HOPM SKOJIOTHUUECKOTO
NOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYINNE C BBHIIOJHEHUEM PA3IMYHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBATh pabOTy TPYIIbl, PalUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO W3 YYACTHUKOB TPYIITIHI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIEMBL.

K xonmy obywyenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIMXCSI YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3MKU B (OPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
bu3znyeckoil KapTUHBI MHUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJeieil:
TOYCYHBIN BJICKTPUUECKUU 3aps, JIyd CBETA, TOUCYHbIA UCTOYHUK CBETA, sIACpHAS
MOJICNIb aTOMa, HYKJIOHHAs MOJIEbh aTOMHOTO s/ipa MPU pPeleHud (U3HIECKUX
3a/ay;

pacro3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JCWUCTBUSI TOKA, B3aMMOJICHCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JIBMDKYIIMICS 3apsiyi, dJICKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, MPSIMOJUHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
uHtepdepenmus, audpakius W MOOoJApU3alUs  CBETa, JAUCHEPCUs CBETa,
dboroanexkTpudeckuii 3gdexT (hoTodrddexT), cBETOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CIHEKTpa aromMa BOJOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

OTMCBHIBATh H3YUYCHHBIC CBOMCTBA BeIlleCTBA (DJIEKTPUYECKHUE, MArHUTHBIE,
ONTUYECKHE,  JJIEKTPUUECKYI0  MPOBOJAUMOCTh  Pa3IMUHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), MCIOJIb3YsS (DU3UYECKUE BEIUUYHHBL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKAa, JJIEKTPUUYECKOE HAIPSIKEHUE, AIEKTPUUYECKOE
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIUANIOB, JIEKTPOABUKYIAs CUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPrUsl 3JIEKTPUYECKOTO M MArHUTHOTO TMOJEH, NMEPUOJ M 4YacToTa
KojebaHuii B KojeOaTenbHOM KOHTYpE, 3apsii M Cujla TOKa B IMpoIlecce
TapMOHUYECKUX JJCKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pPACCTOSHHE W
ONTHYECKAs CWia JIMH3bI, NPU ONHCAaHWW MPABWIBHO TPaKTOBAaTh (PU3UUYECKUMA
CMBICTT HCIOJB3YEeMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHUIIbI, YKa3bIBATh
dbopMmyIibl, CBSI3bIBAIOIIME JAHHYIHO (U3UYECKYIO BEJIUYUHY C JAPYTUMHU
BEJINYMHAMU;



OTMCHIBAaTh W3yYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIOIB3YS
du3ndecKue BEIMYHUHBI: CKOPOCTh DSJCKTPOMATHWTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsl U UMITYJbC (POTOHA, MEPUOJ MOJIypacaaa, SHEprust CBsA3U
aTOMHBIX SIIep, NpPU OINKUCAHUM MPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS] U EAWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONIUE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMU BEIHYMHAMH,
BBIYHUCIIATH 3HAUCHUE (PU3HUCCKON BETMYUHBI,

aHAM3UPOBATh (PU3UUYECKHUE TMPOIIECChl U SBIICHUS, UCIONIB3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIE0OBATEIIBHOTO U MMapajuIeIbHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH J[koyis—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
MHIYKIWHW, 3aKOH TPSIMOJIMHEMHOTO PacpOCTPAaHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg GoTtodrddexra,
3aKOH COXPaHEHUs] DHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHEHHMS MAacCOBOTO YHCIIA, MOCTYyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Ipu 3TOM pas3inyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBI, 00JaCTH)
MPUMEHUMOCTH;

OTIpeIeIATh HAIPaBJICHUE BEKTOPA HHIYKIIMA MAarHUTHOTO TIOJISl MPOBOTHUKA
C TOKOM, CuJibl AMmepa u cuibl JlopeHia;

CTPOUTh W OIHCHIBATh H300paKEHHE, CO3/IaBAEMOE IIJIOCKUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI I10 HCCICAOBAaHUIO (U3MYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEPEHUI: MPU HTOM
dbopmynupoBath MmpobieMy/3ajadyy U THNOTE3y YYeOHOro OIKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 NPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT |
bopMyIUpOBaThH BHIBOJIBI,

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIEC U3MEPEHUST (PU3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BAaTh W3BECTHHIC
METO/IbI OIICHKH TTOTPEITHOCTEH N3MEPCHHI;

HCCJICOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HCIIOJIB30BAaHUEM
OPSMBIX HM3MEPEHUMN: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUIC TAOJUIl U
rpaduKoB, AeNaTh BHIBOJBI 11O pe3yIbTaTaM UCCIEAOBAHMS;

cobJroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAHUI B
paMKax ydeOHOTO OKCIIEpUMEHTa, YYeOHO-MCCIIEIOBATEILCKOH W IMPOCKTHOM
JESATETLHOCTH C HMCIOJB30BAaHUEM U3MEPUTEIBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000py10BaHUS;

pemiaTh pacy€THblE 3a7aud C SIBHO 33JaHHON (PU3MYECKOW MOJEINbIO,
UCITOJTB3Ysl (PM3MYECKHE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHUS 3a/1a91



BbIOMpaATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOoOXOauMBbIEe NIl €€ pEelIeHUs, MPOBOJUTH PACUEThl M OLIEHHWBATH PEATbHOCTH
MOJIy4E€HHOTO 3HaUeHUs (PU3MUECKOI BEIUYUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATD JIOTUYECKU HETPOTUBOPEYUBYIO
LETIOYKY PACCYKJIECHUM C ONOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyeckue sIBIEeHUS;

UCIOJB30BaTh  IPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUHU JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUU
U MpEeACTaBICHUSI yUeOHON M Hay4YHO-TOIMYJIIpHOW MH(GOpPMaIUK, MOTYYCHHON U3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALINIO;

OOBSACHATh MPUHUUIBI JECUCTBUS MAaIUH, HPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyarh yCJIOBUS UX O€30IaCHOIO UCIIOJIb30BAHMS B ITOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHON JKU3HU
i obecrieyeHus: 0€30MacHOCTU MPH OOpaILIEHUH C MPUOOpPaAMH U TEXHHUUYECKUMHU
yCTpOMCTBaMHU, JIJIsi COXPAHEHUS 370POBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEE;

paboTatb B TIpYIIE€ C BBIINOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH,
MJIaHUPOBATh pabOTy TPYNIbl, PAUMOHAIBHO paCHpenessiTh OOS3aHHOCTU U
IJIAHAPOBATh ACATEIBLHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJIOTO U3 YYAaCTHUKOB I'PYMIIbI B PEHICHUE PaCCMaTPUBAaeMON IPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUJIACC
KoanuyecTBo uacos JJIeKTPOHHbIE
HaumeHoBaHuUe pa31esioB H TeM nuppoBbIe
Ne i/m P KonTpoJabHbie IIpakTH4eckue (dpp )
MpPOrpaMMaI Bcero o0pa3oBaTe/bHbIE
padoThI padoTnl
pecypchl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
1.1 ®u3uka 1 METOIbl HAYYHOTO MO3HAHUS 2 bubmmorexa HOK
' ARLHAY https://m.edsoo.ru/7f41bf72
Utoro no pazaeny 2
Pa3zngen 2. MEXAHUKA
2.1 Kunemaruka 5 bubsmorera LIOK
https://m.edsoo.ru/7f41bf72
29 Jlunamika 7 bubnnoteka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAHEHUs B MEXaHUKE 6 1 1 bubmorexa LOK
https://m.edsoo.ru/7f41bf72
Utoro no pazaeny 18
Paznea 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYITSIPHO-KHHE THUECKOM 9 1 bu6mmoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
3.2 OcCHOBBI TEpPMOJAMHAMUKH 10 1 bubmorera LOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIIECTBA. 5 bubnuoreka HOK
' ®a30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Pazgen 4. DJIEKTPOJJUHAMUKA

4.1 DIIEeKTPOCTATUKA 10 Brtanorexa [JOK
' P https://m.edsoo.ru/7f41bf72
490 [HocTostHHBIN 37€KTpUUYECKU TOK. TOKH B 12 bubnunoreka [IOK
' pa3JIUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazaeny 22
PezepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KIIACC

KoanuyecTBo uacos JJ1eKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudpoBbIe)
Ne i/ Konrtpoabnsie | IIpakTnueckue
NPOrpamMmmabl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paszpea 1. DJIEKTPOJANHAMMUKA
11 MarauTtHoe mojue. DIeKTpOMarHuTHas 1 1 3 bubmmoreka HOK
' WHIYKITUS https://m.edsoo.ru/7f41c97¢
Utoro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eckue U AJIEKTPOMArHUTHBIE 9 1 bubnmoreka HOK
' KoJieOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHu4ecKkue U AJIEKTPOMArHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Orrrika 10 3 bubmmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazaeny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJBLHOCTH

11 OCHOBBI ClIEIUAJIBHOM TEOpUHU 4 | bubnnorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Utoro no pazaeny 4
Paznesn 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHl KBAHTOBOU ONTUKHU 6 bubmorera TIOK

https://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

butmumoreka LIOK

4.2 C 4
o https://m.edsoo.ru/7f41c97¢
4.3 ATOoMHOE PO 5 bubnmnorexa LIOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15

Paszpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJeMeHTbl aCTPOHOMUH U acTPO(DU3UKHU 7 Brtanorexa [JOK
https://m.edsoo.ru/7f41c97c

Utoro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o0matoiiee TOBTOPEHHE 4 ES::?;ZT:;;ESMSM] 7
Utoro no pazneny 4
PezepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOJJUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» dusuka, 10 kmace/ Msxummes I'. 5., byxosnes b. b., Corckuit H. H.,

AxnnonepHoe o61miectBo «M3narenbetBo «IIpocBemeHuey

» ®usuka, 11 kmacc/ Mskumes I'. f., byxosues b. b., Yapyrun B. M.,

AxnnonepHoe o6miectBo «M3narensctBo «IIpocBenieHue)

METOINYECKHUE MATEPHUAJIbI /UISA YYUTEJIA

1. ®usuka. 10 wimacc. bazoBwiii u yriayOon€HHbIl ypoBHHU. [loypouHnblie
pazpabotku. Caypos 0. A.

2. @uzuka. 11 kmacc. bas3oBelii W yriyOn€HHbld ypoBHH. IloypouHsbie
pa3pabotku. Caypos O. A.

3. ®uzuka. CamocTosATEIBHBIE U KOHTPOJIbHBIE paboThl. 10 kmacc. EproTkun
E.C., Eptorkuna C.I'.

4. ®duzuka. CamocTosTENbHBIE M KOHTPOJIbHBIE paboThl. 11 kiacc. EproTkun
E.C., Eprorkuna C.I'.

3. Coopunk 3amay mo ¢usuke. 10-11 xmaccel. ba3oBblli  ypOBEHb.
[TapdentbeBa H. A.

6. O®usuka. Terpanp i naboparopHbeix padoT. 10 kmace. Ilapdenthena
H.A.

7. Ousuka. Terpanp s naboparopHeix padot. 11 wmace. Ilapdentbena
H.A.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTh paOOTHUKOB 00Opa30BaHUS.

2 http://markx.narod.ru/pic/ - pusuka B mKoe.

3 http://festival.1september.ru/articles/ - pecTrBanb memarornyecKux uaen

«OTKPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caiit ans yuutenen (U3NKU U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuanbl o Gu3MKe.
6 www . ege .edu.ru - uaopmarmorHsii moptan EI'D.

7 http :// school - collection . edu . ru / - equnas kosutekius [{OPoB


http://www.fizika.ru/
http://www.physics.ru/
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