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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypOBHS HAa YPOBHE CpPEAHEro o0OLIero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE IIOJOKEHMM M TpeOOBaHMM K pe3yiabTaTaM OCBOCHMsS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeacraBieHHbXx B @T'OC COO, a Takxke ¢ yuéroMm QenaepaibHOR
paboueil mporpaMMbl BOCIUTAHUS UM KOHLENLUH MpenojaBaHus yueOHoro npeamera «®dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusax  Poccuiickoir  @exnepanuu, peaju3ylOUIMX  OCHOBHBIE
o0Opa3oBaTelibHbIE IPOTrPaAMMBI.

Copneprxanue mporpamMMsl 1o (pu3uke HampaBiIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOyueHuu ux QusMke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JEATEIbHOCTHOIO Noaxoa. [Iporpamma 1o gusmuke coorBeTCTBYET TpeOOBAHUAM
OI'OC COO k mniIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAIllPEIMETHBIM pE3yJIbTaTaM
0o0y4yeHMsl, @ TAaKXKE YYUThIBaeT HEOOXOAMMOCTh pealu3allMd MEXIIPEIMETHBIX CBs3eill (pu3uku c
€CTECTBEHHO-HAYUYHBIMU YUYE€OHBIMH IpeMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE e/ U3YUEHUS
(Gu3uKu Ha ypoBHE CpeAHEro obiero oOpa3oBaHMs, IUIAHHUPYEMBbIE PE3yJbTaThl OCBOCHHUS Kypca
(U3UKHU: INYHOCTHBIE, METANIPEIMETHBIE, IPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpPYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (HU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTAThl 10 T01aM 00YUYEHHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam oOydeHwus..

®dusnka Kak Hayka 0 HamOoJiee OOIMUX 3aKOHAX MPHUPObI, BHICTyNAsi B Ka4e€CTBE y4eOHOTO
nOpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMHA 00 OKpyXarolleM MHpe.
HIkonbHBINA Kype PU3UKK — CHCTEMOOOPa3yIONIU sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB,
IOCKOJIBKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB M SIBJICHUH, M3y4aeMbIX XUMHEH,
Owonoruei, ¢puzmueckoit reorpadueid u actpoHomuel. Vcmonp3oBaHNEe W AKTUBHOE NPUMEHEHHUE
bu3nueckux 3HAHWHM OmpejaesseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
OHEPreTUKHU, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX MAaTE€pHaAJIOB C 3aJaHHBIMU
cBoiicTBaMM U Jpyrux. M3ydyenue pU3uKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa oOydaromuxcs, B (OpPMUPOBAHHE yMEHUI NMPUMEHATh HAYYHBIH METO[
MO3HAHUS NP BBIOJHEHUN MU y4eOHBIX MCCIEIOBAHUH.

B ocHoBy kypca ¢u3uKu A7 ypOBHSA CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH P HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yerocmnocmu. B COOTBETCTBUM € HEMl KypcC SBIISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCeX pa3fesioB (U3UKH, BKIKOYAET KaK BOIPOCHl KJIACCMYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ Hel Marepuan Kypca (pu3nku o0beTUHEH BOKPYT
¢uznueckux teopuil. Benymmum B Kypce siBisieTcst GopMUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pHUH, BELLIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE€ peanuzanus mnpeanojiaraeT MCMONIb30BaHHE T'yMaHUTApHOTO
noTeHManza Gpu3nuecKo HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (U3MKH C Pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M 3KOJIOTMUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kype Gpu3uku npeamnonaraeT 3HaKOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osKxonoeusayuu peanusyercss TOCPEACTBOM BBEICHHMS DIIEMEHTOB  COJEpKaHMUS,
MOCBSIIEHHBIX YKOJOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Takke 00CYXKAECHHUs MpOoOJieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)XHEBBIMU dJIEMEHTAaMU Kypca (U3WUKH Ha YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUS
ABISIOTCS  (u3nueckue Tteopuu ((popMupoBaHHE TMPEICTaBICHUH O CTPYKType IOCTPOCHUS
¢buznueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX
IIPEJCTAaBICHUSAX O MPHUPOJE, TpaHUIAX NPUMEHHUMOCTH TEOpHH, [UIsl ONMCAHMS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOAXO0 B Kypce (PU3MKU pealn3yercs Mpexae BCero 3a Cuér
OpraHM3ali SKCIEPUMEHTAIbHON JAesTeNbHOCTH oOydaromuxcs. Jlns 6a3oBoro ypoBHsS Kypca



(GU3MKH — 3TO UCIOJIB30BAHUE CUCTEMbl (PPOHTANBHBIX KPATKOBPEMEHHBIX HSKCIHEPUMEHTOB H
nabopaTopHBIX PabOT, KOTOpbIE B TporpamMme Mo (Qu3nKe OOBEIWHEHBI B OONIUN CIHCOK
YUYECHHUECKUX TPaKTHUECKUX paldoT. BriieneHne B yka3zaHHOM MepedHe Ja0opaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJSL M OLIEHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTEIbHOTO
nporecca UCXos M3 O0COOCHHOCTEW IUIAHMPOBAHMS M OCHAIIEeHUs kabunera ¢usuku. [Ipu sTom
oOecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMUCA YMEHHUSMU MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHMUS 3aBHCUMOCTEH (DU3MYECKUX BEIUYMH W TIOCTAHOBKY OIIBITOB TI0 TPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHue yAEISETCS PEIICHUIO PacUE€THBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu aTom st
pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3a/ayd C SIBHO 3a/laHHOM (U3MYECKOW MOJENBIO,
MO3BOJISIOIINE TPUMEHSTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjela Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pazfenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSICHEHUE MPOTEKaHUs (PU3UUECKUX SBICHHH U MPOIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyrormiue BpIOOpa (pu3ndeckoid MOIEH ISl CUTyalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu @I'OC COO k MaTepuallbHO-TEXHUIECKOMY 00SCTICUCHUTO
ydeOHOro mporiecca 0a30BbIi YPOBEHb Kypca (PM3UKHU Ha YPOBHE CPEIHEro oOIIero oopa3oBaHUs
JOJDKEH UW3ydaTbCsl B YCJOBUSAX HPEAMETHOro KaOuHeTa (U3UKM WIM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB EeCTECTBEHHO-HAyyHOro nukia. B kabunere Qusuku
JOJDKHO OBITH HeoOXoxuMmoe JabopaTopHOe OOOpYAOBAaHHWE Ui BBINIOJTHEHUS YKAa3aHHBIX B
nporpaMmme o (Gu3NKe yYeHHUYEeCKUX MPaKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000PyIOBaHUE.

JleMoHCTpaniioHHOE  00OopynoBaHue (GOPMHUPYETCS B  COOTBETCTBUU C  MPUHIIMIIOM
MUHUMAJIbHON JOCTATOYHOCTH U OOECHeYMBAaeT IMOCTAHOBKY MEPEYUCICHHBIX B IMPOTrpamMme I0
¢u3uKe KIIOYEBBIX JCMOHCTpPAIMKA JUISI HWCCIEIOBAaHHMS HM3y4aeMbIX SBICHUH W IPOIECCOB,
SMIUPHUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTtopHoe 000pyIOBaHUE I YYCHUYECKHX MPAKTHYECKUX paboT popMupyercs B BHIE
TEMaTHYEeCKHX KOMIUJIGKTOB M o0ecreuyunBaeTcss B pacu€Te OJHOTr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTBI J1a0OpaTopHOro OOOPYIOBAaHUS JOJDKHBI  OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AaHAJOTOBBIX M IUGPOBBIX MPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH EJIAMU U3Y4YeHUsI PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE HHTEPECA U CTPEMIICHHS 0OYJAIONINXCS K HAYIHOMY H3yYSHHIO TPHPOIBI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE MPEIACTABICHMA O HAydHOM MeETOoJie¢ TO3HaHUS U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUs KaK pe3yjbTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHH OOBACHATH SBICHUS C MCIOJIb30BaHUEM (U3UYECKUX 3HAHUHA U
HAYYHBIX JI0Ka3aTeNIbCTB;

e (opMupoBaHHE NPEACTABICHUN O PoiaM (U3MKU JUISL Pa3BUTHUS JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.
JocTmkeHnne STHX meield oOecrednBaeTcsl pelleHHeM CIEAYIONMX 3aJad B Tpolecce
U3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:
e npuoOpeTeHrne CUCTEMBbl 3HaHMM 00 OO0mMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIFOYAs MEXaHUKY, MOJIEKYISIPHYIO (DHU3HKY, SJEKTPOJWHAMHKY, KBaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHUH MPUMEHSTh TEOPETUIECKUE 3HAHUS TSI OOBICHEHUS (PU3NIECKUX
SIBIICHUI B TIPUPOJIC U TS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;

® OCBOEHHE CIIOCOOOB pelIeHHsI Pa3IMYHBIX 337124 C SIBHO 3a/laHHON (PU3NYECKON MOJIEIBIO,
3aJa4, MOJJpa3yMeBaOIINX CAMOCTOATENbHOE Co3/[aHne (PU3NIECKON MOJENH, aJeKBaTHOM
YCITIOBHSIM 33]1a4H;

e [OHMMaHHE (U3NYECKUX OCHOB M MPHHLUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIYIO CPENy;



® OBJIQJICHHE METOJAMH CaMOCTOSTEILHOTO IUIAHUPOBAaHHUS M TPOBEACHUS (PUINUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIPETalui MH(OOPMAIIMH, OTIPEIEICHUs] TOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTaTa;

® CO3JaHUE YCIOBUU Ul Pa3sBUTUS YMEHUN IPOECKTHO-UCCIIEI0BATEIbCKONW, TBOPYECKOU
JIeATEIBbHOCTH.

Ha wsydyenne ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpEAHEr0 OOMIET0 00pa30BaHUS
otBoauTcs 136 vacoB: B 10 kimacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJICTIIO).

[Ipennaraemslii B mporpamme o (u3MKe MepedeHb JIabopaTOPHBIX U MPAKTUYECKUX padoT
SBIISICTCS PEKOMEHOBAaHHBIM, YUUTENb JIeTaeT BEIOOp MPOBEACHUS J1a00paTOPHBIX padoT U OMBITOB
¢ Y4ETOM MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yYarouXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle MeTonsl IO3HAaHMS OKpyxkaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NUECKUX SBICHUNH W mpoueccoB. Hayunele rumotessl. DPusmueckue
3aKOHBI ¥ TeopuH. [ paHUIIbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Poimp u mecto ¢usuku B (popMuUpOBaHMHM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBukeHHe. OTHOCUTEIBHOCTh MEXAHMUECKOro ABUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HAa OCH CHUCTEeMbl KoopAuHAT. CIOXKEeHHE TepeMElIeHUN H
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonunelinoe nBuxeHue. JIBuxeHne MaTepuaibHOM TOUKH IO OKPY>KHOCTH C OCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEHHAsE CKOpOCTh. [lepron n yactora obOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuuecKkrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETD, IBUKEHHUE CHAPSAJIOB,
LEMHbIE U peMEHHbIE NIEPEIAYU.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue nukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEIbIO OMPEACIICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHHUS MEXAY NYTAMH, MPOUAECHHBIMU TEJIOM 3a IOCJIEN0BATEIbHbIE
paBHBIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmunes. Ilepseiit 3akoH HeroToHa. MHepuuanbHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmo3unmu cui. Btopoit 3axkon HeroToHa i
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibkeHus, kadenusi). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUsI CKOJBXKEHHUS W cuia TpeHus mokos. Koaddunment tpenus. Cuna COMPOTUBICHHS TMPHU
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

[ToctynarensHoOe 1 BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.



MOMEHT CUJIbl OTHOCUTEIBHO OCU BpallieHus. [lneyo cunbl. Y cimoBus paBHOBECUS TBEPIOIO
Tena.

TexHu4yecKkue yCTPOHMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: TMOIIIMITHUKY, JBUXKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HeBecomocTs. Bec Tena npu yCKOpeHHOM MOIBbEME U TTAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buasl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenune aBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

Uccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TeJAa, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NmMmynsc mMaTepralibHOW TOYKHU (Tesia), CUCTEMbI MaTepUANbHBIX TO4YeK. VMITynbC cuiibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUs UMITyJibca. PEakTUBHOE ABUKEHUE.

PabGora cuibl. MOITHOCTD CHITHL.

Kunetndeckass 3HEpruss MaTepHaJIbHOW TOYKH. Teopema 00 H3MEHEHUH KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas >Heprus. [loTeHIManbHas SHEprus ynpyro AeQOpMUPOBAHHOU MPY>KUHBI.
[ToTennmanpHas YHEPTUs Tea BOJIM3U MTOBEPXHOCTH 3EMIIH.

[ToTeHuanpHbie W HENMOTCHIHAIbHBIC CHIIBL. CBS3b PaOOThI HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE JIBMKEHUE.

[Tepexo mOTEHIIMATBHON YHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3ydyeHne aOCONMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPTUU Tella Ha MpuMepe
pacTsDKEHUS pE3MHOBOTO JKT'yTa.

Pa3nen 3. MoJsiekyasipuast puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIAPHO-KUHETUUECKOW TEOPHUH M MX OMBITHOE OOOCHOBAHWE.
BpoynoBckoe asmxkenue. [Auddy3us. Xapaktep IBIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUs Ta30B, XUAKOCTEH U TBEPIBIX TENl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
TUX Mojeneil. Macca u pasmepsl monekyi. Konmnuectso BemectBa. [locTtostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKONH TEOpHUH
UJeaTbHOTO Ta3a. AOCOTIOTHAS TEMIIepaTypa Kak Mepa CpeaHell KHHETHYECKOM YHEPTHH TETUIOBOTO
IBWxkeHus yactun raza. lllkama temnepatyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompormeccsl B HACAIBHOM Tra3e C IMOCTOSTHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBlIeHHE H30IMPOIECCOB: H30TepMa, H30X0pa,
n3o0apa.



TexHUUecKue yCTpOHCTBA U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JHCKPETHOE CTPOCHHME BeEIIeCTBa, ¢ororpaguu  MOJEKyI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, WIUTIOCTpUPYIOLIAs NPUPOLY JaBJIEHUS ra3a Ha CTEHKH cOocyza.

OnpIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpeznenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpEeHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonuHaMuueckass cuctema. BHYTpeHHsAS dSHeprus TEpPMOAMHAMHUYECKOM CHCTEMBI U
crocoObl €€ m3MeHeHusi. KonmndecTBo TemsioTel U paboTta. BHyTpeHHSS SHEprus 0JHOATOMHOTO
UJCAIBHOrO raza. Buapl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLUSA, U3IyYCHHUE. Y IebHas
TEII0EMKOCTh BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[Tousitue 06 anuadatHOM mnpouecce. [lepBblil 3aKkoH TepMogUHAMUKHU. [IprMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKU K u3onpoieccaM. ['papuyeckas uuTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh MpoLeccoB B IPUPOJE.

TemoBele MamnHbl. [IpuHumner neiictBus temnoBbix MamuH. [IpeoOpa3oBaHust SHEpruu B
TeruoBbIX MamuHax. Koagdunuent nonesHoro aeicteus terioBoi Mamuubsl. Hukn Kapho u ero
KO3 PHUIHEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIEMBI TETIOIHEPTETUKH.

TexHUueckue yCcTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE: IBUraTellb BHYTPEHHETO CTOPaHUs,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH TeJla IPU COBEPIIEHUH PabOThI: BBUIET TPOOKH U3 OYTHUIKH
IOJ JIeHCTBMEM C)KaTOro BO3/yXa, HarpeBaHue H(upa B JATYHHOH TpyOke MyTéM TpeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tea npu Tersionepeaaye.

OnpIT 0 aguabaTHOMY PacIIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenpsHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvl

[TapoobpazoBanue n koHaeHcanus. Mcnapenue u kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BJIQXKHOCTh BO3Ayxa. HaceleHHBIH mnap. YaenpHas TeIuioTa MnapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

TBépnoe tenmo. Kpucrammmueckre u amopdHbie Tena. AHU3OTPOIUS CBOMCTB KPHUCTAJUIOB.
Kunnkne kpucramnel. CoBpemeHHble Martepuainsl. [lnaBneHune u Kpucrammsanus. Y aelbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHUE TEIIOBOro OaaHca.

TexHuuyeckue yCTpOHCTBA M TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH TOJYyYEHHUs] COBPEMEHHBIX MAaTEPUAjIOB, B TOM YHMCIIE€ HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHM>KEHHOM JIaBJICHHH.

CriocoObI U3MEpEeHUs BIAKHOCTH.

Habmronenne HarpeBaHus M IUIaBJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.



Pa3znea 4. duekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

DJeKTpu3anus Tejl. DIEKTPUIECKUM 3apsa. [IBa Buma snekTpuyeckux 3apsanoB. [IpoBoanuky,
JURJIEKTPUKU U TIOTYIPOBOJHUKHU. 3aKOH COXPAHEHUs AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbli 31eKTpUUeCKUid 3apsi. DIESKTPUIECKOE
nosie. Hanmpsk€HHOCTB 31€KTpUdecKoro mnoiid. lIpyuHIMn cyneprnosuuuu 3JIEKTPUYECKUX IIOJICH.
JIuHuM HanPsSKEHHOCTH SJIEKTPUUYECKOTO MOJS.

Pabora cun snexrpocratuueckoro noss. [lorenuman. Paznocts norennuanos. IIpoBoaHuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konnencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue YCTpONCTBA M IPAKTUUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
JNIEKTpOCTaTUYECKas 3allUTa, 3a3eMJICHHE DJIEKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmapar, CTpyMHBINM IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLIUIL JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh EKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAAU IJIACTUH, PACCTOSHMUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTPUYECKOTO TOKa. VICTOUHMKHM TOKAa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DNEKTPUYECKOE CONPOTHUBIICHUE. Y IEIBHOE CONPOTUBIICHME BemecTBa. IlocienosarensHoe,
napajuleJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 31EKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAasl CUla U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHMKA ToKa. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas TPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJVIOB OT
teMriepaTypbl. CBepXIIpOBOIUMOCTb.

DneKkTpruuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAsI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOICTBA
p—n-niepexona. IlomynpoBoJHUKOBbIE TPUOOPBHI.

ONEeKTPUYECKUII TOK B pacTBOpaX W paciilaBax »3JIEKTPOJIUTOB. IEKTPOIUTHYECKAs
JUCCOITUAIUS. DIEKTPOJIU3.

DneKTpuueckuii Tok B razax. CaMOCTOATENbHBI U HECAaMOCTOSATENbHbIN pa3psa. MomaHusl.
ITna3zma.

TexHu4ecKknue yCTpOMCTBAa M MPAKTHUECKOE MPUMEHEHUE: aMIIepMETpP, BOJIBTMETpP, PEOCTar,
UCTOYHUKUA TOKA, OJIJIEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHBIICHHUS, BaKyyMHBIH  OUON,  TEPMHUCTOPBl W  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TMOJT, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHMUSL.

3aBUCUMOCTh COINPOTHUBIICHUS LMUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, [JIOIIAIU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.



[Tpsimoe m3MepeHHE AIIEKTPOABIKYLIEH cuibl. KOopoTkoe 3aMblkaHuE TrajlbBaHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3IIEKTPOIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

M3mepeHue 2J1eKTpOABUKYILIEH CUIIbl NCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 Kiacce OCYILECTBIAETCS € Y4ETOM
COJIepKaTeIbHBIX MEXKIPEJIMETHBIX CBSI3€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadun
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsmus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAy4yHOIO IIO3HAHUS:
SBJICHME, HaydHbIH (akT, TUIOTe3a, (QU3MUECKas BEIUYMHA, 3aKOH, TEeOpHs, HaOII0/eHHe,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHMe CUCTEMbl ypaBHEHMH, JHHEWHHas (yHKuMs, napaboia, runepooia,
UX TpaQuKd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX IMPOEKLUUU HA OCHU KOOpAMHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: mMexanmdeckoe IBM)KEHUE B >KMBOHM mpupone, auddysus, ocMoc, TEmI000MeH
JKUBBIX OPIaHM3MOB (BHUBI TEIUIONEpENayH, TEIUIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBICHUS B
’KUBOU TIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KMIKOCTEH U ra3oB, IEKTPUUYECKUE CBOMCTBA
METaJUIOB, MIEKTPOJUTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

T'eoepaghus: BnaxxHOCTh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE IBW)KEHUH C HCHOJIB30BAHWEM MEXAaHHM3MOB, yUYET TPEHHUS B
TEXHUKE, IOALUIMITHUKY, HCIOJIb30BAHWE 3aKOHA COXPAHEHUs MMIlyJbca B TEXHHUKE (pakera,
BOJIOMET U ApPYyTHE), ABUTaTEIb BHYTPEHHETO CrOpaHUsl, MapoBasi TypOrUHa, ObITOBOM XOJIOAWIBHUK,
KOHJIULIUOHED, TEXHOJIOTUH TOJyYEHUs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJI€ HAHOMATEPUAJIOB,
U HAHOTEXHOJIOTMH, DJEKTPOCTaTHYeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOpoB, KCEPOKC,
CTpYWHBIM TpPHUHTEP, AJIEKTpOHArpeBaTelbHble MNPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajabBaHUKa.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

ITocrosiHHBIE MarHUTHL. B3anMo1€iCTBHE MTOCTOSSHHBIX MAarHuTOB. MaruutHoe none. Bexkrop
MarHuTHOM MHAYKIMH. [[pyuHIMN cynepno3uuu MarHUTHBIX mosiei. JIMHuM MarHuTHOM MHIYKIIMH.
KapTuna nuHuii MAarHUTHOM MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie TMPOBOJHMKA € TOKOM. KapTMHa JIHMHMA WHIYKUMA MAarHUTHOTO TOJIA
JUTMHHOTO TIPSIMOTO MPOBOJIHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKHA ¢ TOKOM. OTBIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuua JlopeHniia, e€ Monyib U HampaBlieHHE. J[BHKeHHE 3apsKEHHOM YacTHUIIbI B OTHOPOJIHOM
MarHuTHOM moJie. Pabora cumsr JlopeHniia.

SlBneHne BNEKTpOMarHUTHOM HWHAYKUOWMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DIEeKTPOABMIKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOU nHyKinu dapajes.

BuxpeBoe nsnekTpuueckoe moje. IJIEKTPOJABIKYIIAs Cujla HMHAYKIUUM B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TOJI KaTYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMM MHOYKIMY MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME ANEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHJIBI MHAYKLIHMH OT CKOPOCTH W3MEHEHHUS MArHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHsle Ko1e0anus

KonebGarenbnas cuctema. CBOOOJHBIE MeXaHWYECKHME KojeOaHus. [ apMoHWYECKHe
konebanus. Ilepwon, wactora, ammumtyga u  ¢asza konebanuii. [lpyXMHHBIH MasTHUK.
MarteMaTHyecKnii MasTHUK. YpaBHEHUE FapMOHHMUYECKHX KoyieOaHui. [IpeBparieHne sHepruu mpu
FapMOHHMYECKHUX KOJICOAHUSX.

Konebarenbubiit  koHTYp. CBOOOAHBIE JNEKTPOMArHUTHBIE KoOJieOaHHS B HA€aIbHOM
KoeOaTeIbHOM  KOHType. AHAIOTHS MEXKIy MEXaHWYeCKHMH U 3JICKTPOMArHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3aKOH COXpaHEHHs SHEPrUU B HJCAIBHOM KojebaTeabHOM
KOHTYpE.

[IpencraBienne o 3aTyXawluX KoieOaHUSX. BBIHYXIEHHbIE MEXaHMUYECKHE KOJeOaHMs.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbiii Tok. CHHyCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA M HATPSKCHMUSL.

Tpanchopmarop. IIpousBojacTBo, mepemaya W TOTpeOICHHE DSIEKTPUUECKON JHEPIHH.
DKOJIOTHYECKHE PUCKH TPU TPOU3BOJACTBE IJEKTpodHepruu. KynpTypa ucmosib3oBaHUs
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHu4ecknue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHME: IIEKTPUIECKUNA 3BOHOK, T€HEPaTOp
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3aryxaronux KoaebaHuu.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwiorpaMmbl  (3aBUCUMOCTH  CHUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH)  JUId
AIIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTeNbHOM COEIMHEHUHM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU U
KOHJICHCATOpA.

Mogenb TUHUU 3JEKTPONepeIauHn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIBIX KOJMEOaHW rpy3a Ha HUTU OT JJIUHBI HUTU U
Macchbl rpysa.



HccnenoBanne mepeMEeHHOr0 TOKa B IENM U3 MOCIEAOBATEIbHO  COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHndeckue BOJIHBI, yCJIOBUA pacnpoctpaHenus. [lepuoa. CkopocTh pacnpoCTpaHEHUS U
JUTMHA BOJIHEL. [lomepednsie u mpoaoabHbIe BOJMHBL MHTEphepeHnns u qudpakius MEXaHUuIeCKIX
BOJIH.

3Byk. CxopocTth 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIy4€HHUs HJIEKTPOMATHUTHBIX BOJH. B3anmnHas
opueHranus BekTopoB E, B, V B snexrpomaruutHoi BojiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIOMIICHHe,  moisApu3auus,  Audpakaus,  uHTepdepenuus.  CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paIuOCBA3H U TEJIEBUACHMS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3bIKJIbHbIE WHCTPYMEHTBHI,
YJIbTPa3ByKOBass JUAarHOCTHUKAa B TEXHUKE M MEIHULMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30DP,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmroienue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJIeOaHHiA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, NPEIOMIICHUE, MOJISIpU3alus,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckasa onrtuka. IIpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM Cpele.
JIyud cBera. ToOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHUH B IIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MpeTOMIICHHS CBeTa. AOCONMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
ITonHoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroi MoaHoro BHyTPEHHETO OTPaKeHMUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6emoro cera. L[ser.

Cobupatoiue 1 paccenBaroye JuH3bl. ToHkas muH3a. POKYCHOE pacCTOSHUE U ONTUYECKast
cuna ToHKOM nuH3bL [locTpoeHne wu300pakeHHl B COOMpAIONIMX W PACCEHMBAIOIIMX JIMH3AX.
dopMyna TOHKOM JIMH3BL. Y BETUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

Bonnosas ontuka. Mutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUST HAOIIOICHUS
MaKCHMYMOB U MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. [udpakironHas pemérka. Y cnoBre HaOMOIEHUS TIaBHBIX MaKCUMYMOB
NP MaJICHUH MOHOXPOMAaTHYECKOTO CBETA Ha JU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuuyeckue yCTpOHCTBa M TPAaKTUYECKOE TPUMEHEHHe: O4YKH, Jiymna, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONMTHUKA, AU(paKIMOHHAS PeméTKa,
MOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHeHue, OTpaKeHHe U IpesiomyieHne cBeTta. OnTtuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpaxkeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300paKeHUI B TUH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



HaGmronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmioienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenne noka3aresns IpeioMICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnnBI NIPUMEHMMOCTH KJIACCUYECKOM MexaHukd. llocrymarsl crnenuanbHOM TEOpHUH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOpPOCTHM CB€Ta B  BaKyyme, [PUHIUI
OTHOCHUTEIBHOCTU DUHINTCIHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIbI. DHEPrUs MOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [Inanka cBs3u SHEPruM POTOHA C €ro YACTOTON. DHEPrusi U UMITYIbC
doToHa.

OtkpriTue u uccneaoanue Gorodddexra. Onbitel A. I'. Cronerosa. 3akonsl potodrddexra.
VYpaBuenue DitHmreliHa i porodddexra. «KpacHas rpanuna» Gortorddexra.

JlaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHU4YecKkue YCTpPOHCTBA M TMpaKTUYECKOe MpHUMEeHeHue: (OoTodeMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -uactui. [lnaneraphas
Mozenb atoma. [loctynatsl bopa. M3nyuenue u normnomieHue (HOTOHOB IMPH NEPEXO0Je aroma C
OJIHOTO YPOBHsI HEPruu Ha Ipyroi. Buasl cnektpoB. ClIeKTp ypOBHEW SHEPIUU aTOMa BOJOPOAA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KopnycKyispHO-BOJIHOBOM Ayanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHBIA  aHAIWU3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHeuaThIX CHEKTPOB U3ITyYeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JI0KA3bIBAIOUINE CIOXHOCTh CTPOEHUs siapa. OTKpbITHE PaOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeseneHuIo cOCTaBa pajAMOakTHBHOrO u3iaydeHusi. CBoiictBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTkpbITHE NTPOTOHA U HeiTpoHa. Hykimonnas monens siipa ['eitzenOepra—MBanenko. 3apsiy
anpa. MaccoBoe uucino sipa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBI M TMO3UTPOHHBIM Oera-pacman. ['amma-nsnmydenue. 3aKOH
paZoaKkTUBHOIO pacmaja.



DOHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledexT macchl sapa.

Anepubie peakunu. JleneHue u CUHTE3 AEep.

SAnepubiii  peakrop. Tepmosimepusiit  cunTe3. [IpobimemMbl M MEPCHEKTUBBI  SACPHOM
JHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YACTHLI.

OyHiaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHHUYecKne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IO3MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acCTpOHOMHUH. [IpHuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAYECHUE ACTPOHOMMUH.

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneunas cucrema.

Connue. ConneuHas akTUBHOCTb. MicTounuk sHepruu ConHua v 3BE3/1. 3BE3/1bl, UX OCHOBHbBIE
XapakTepuCTUKU. JlnarpamMma «CIEKTpajbHBIA KJIacC — CBETUMOCTB». 3BE3IBI TJIABHOU
[IOCJIEZI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETMMOCTb» I 3BE3A  IJIaBHOU
NocJeoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE€34. COBpPEMEHHBIE  IIPEACTABICHUS O
IPOUCXO0XKACHNUHU U 3Botolu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [Iyte — Hama ["anaktuka. [lonoxenue u nuxenne Connna B [Manmaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenune Bcenennoil. 3axkon Xa60ma. Pa3z0eranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIB30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN IS
OTIpeNIeIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus 1 sipkue 3BE3/IbI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢pu3uKN 1 aCTPOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTMUECKON, COLMAIbHON M 3THYECKOM
cdepax IesTeIbHOCTH YEJI0BEKa, poJib M1 MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHON Hay4HOM
KapTHHE MHpa, poyib (uU3MYecKod Teopur B (POPMUPOBAHMM MPEACTaBICHUN O (u3ndecKoi
KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IIPUPOJE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 11 Kilacce oOcCyIIeCTBIsSETCS € Y4ETOM
COJIepKaTeNNbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTuKH, OMOJIOTHH, XUMUH, reorpadun
U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C M3YyYEHHUEM METOJOB HAyYHOTO TO3HAHMS:
SBJICHME, HAay4yHBIH (aKkT, TUIMOTe3a, (QHU3MUECKas BETUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHe,
SKCIIEPUMEHT, MOJAEIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPJIWHAT, CJI0KEHHE BEKTOPOB, MPOM3BOJHBIC HJIEMEHTApHBIX (YHKIIHH,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexTpuyeckue sIBICHUS B )KUBOM MpUpOJe, KosebaTeabHble JBI)KEHUS B JKUBOM
IIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM IIPUPOJE, NEHCTBHE paAUalliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME AaTOMOB UM MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.



l'eoepaghus: MarHuTHBIE TONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonocus: JTMHUM HIEKTpOIepeaayd, T'€HEepaTop MEPEMEHHOTO TOKa, AJIEKTPOJIBUTaTEb,
WHIYKIIMOHHAs TIe4b, paaap, paauonpuéMHHUK, TeleBu30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapart, BOJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TNTPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuyebHOro mnpeamera «®Pu3nkKa» Ha ypOBHE cpeAHero oOmero oobpazoBaHUs
(6a30BBII YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CIESIYIOIUX JIUYHOCTHBIX, METAlpeAMETHBIX
U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3yNabTaThl OCBOCHHUS ydeOHOro mnpeamera «DPu3nKa» TOJDKHBI OTpPakaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOACTBOBAaThbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3HULKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCSKICHUH,
COOTBETCTBYIOLMX TPAJUILIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACIIUPEHHUE KUZHEHHOTO
OIbITA U OIBITA JESATENIBHOCTH B MPOLIECCE PEATTM3ALNN OCHOBHBIX HAIPaBJIEHUN BOCIHUTATEIbHON
NeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  TPAKAAHCKON  MO3UIMM  OOydYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIeHa POCCUICKOIr0 O0IIECTBa;

IOPUHATHE TPAJULHOHHBIX OOILIEUEIOBEUYECKUX TI'yMAaHUCTHUYECKMX U JIEMOKPAaTHUECKUX
IICHHOCTEIA;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECAax TIpa)kKJAaHCKOro OOLIecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;

yMEHHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBHHM € UX (YHKLHUIMU
Y Ha3HAuYEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUNCKOM IpaXk1aHCKOM MACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHBIE PEUICHMs, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K Pa3InYHbIM chepaM npodecCuoHaTbHOM 1S TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢bu3uKOW M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO W caMOOOpa3oBaHHUIO B 00macTh (PU3MKK Ha
IPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHHE TJO0AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAHUPOBAHKUE M OCYLIECTBIICHUE JIEHCTBUI B OKPYXKAIOLIEH CPEJie HA OCHOBE 3HAHMS LieJIen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIupeHHe OMbITa AESITEIbHOCTH 3KOJOTMYECKON HAIpPaBIEHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHUU N0 (PU3HKE;



7) IEHHOCTH HAYYHOT0 TIO3HAHUS

cOpMHPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nUecKoil HayKu;

OCO3HAHWE [IEHHOCTH HAyYHOH IesTeNIbHOCTH, TOTOBHOCTh B IPOIECCEe M3y4eHHs (DUIUKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIICAOBATEIBCKYIO JCITEIIbHOCTh MHIANBHUIYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Ba3oBrble JJornueckue aeicTBus:

CaMOCTOSITENILHO  (POPMYJIMPOBaTh M aKTyaIM3UpOBaTh NpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICIIATH LN JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAM3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTepualbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUYEBBIMU IOHATHSAMU W MeToJdaMH (pu3udeckon
HaYyKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIILCKOW W TIPOCKTHOW MICSITENLHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJOB pEIICHUS 3aaad
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TIO3HAHHSI,

BJIQJIETh BUJAMHU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMs, €ro HHTEpIpeTaIH,
peoOpa3OBaHUIO0 U MIPUMECHECHUIO B PA3NIMYHBIX YU4EOHBIX CHUTYAIUSX, B TOM YUCIIE MPH CO3JIaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBS3M U aKTyaJTU3UPOBATh 337aqy, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a]1aBaTh apaMeTphl
U KPUTEPUU PEIICHHSI,

AHAIM3UPOBAThH MOJNYUYEHHBIE B XOJI€ PEIICHUs 3a/layll Pe3yJbTaThl, KPUTUUYECKH OLIEHHWBAThH
UX JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYNIHPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHOU NEATEIBHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE IOXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMHU MONY4YeHHUs] WHPOpMaAruu (PU3HMUECKOrO COAEPKaHHUS M3 HCTOUYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIIBHO OCYIICCTBIIATh TOWCK, aHAJIW3, CHUCTEMATH3aIlMi0 U
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIF30BATh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHHM3AIMOHHBIX 3a7ad C COOJIOJeHUEM TpeOOBaHUI
DPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, PecypcocOepeKeHHUs, MPABOBBIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEPKAHUS B PA3IMUHBIX popMarax ¢ y4ETOM Ha3HAUYCHUS
uHpOpMAalMM ¥ IEJICBOM ayJAUTOPHH, BHIOMpas ONTUMAIBbHYIO (OpMYy TMPEACTABICHUS U
BU3YaIH3aIUH.



KoMMyHHKaTHBHBIC yHUBepCaIbHbIE y4eOHbIC JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHO NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboTHI;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX JIEHCTBMM C y4y€TOM OOLIMX MHTEPECcCOB M
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIU COBMECTHON NIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
0 €€ JOCTHXKCHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpeleisiTh polIv ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATb Ka4Y€CTBO CBOCTO BKJIaJAad U KAXKAOTO YYaCTHHUKA KOMAaH/bI B O6IJ.II/II>1 pE3yibTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC NPOCKTHI, OUCHUBATH HJACH C IIO3MIMU HOBHU3HLI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHWICCTBJIATH IMO3UTHBHOC CTPATCTHUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOABJIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBJISATh TMO3HABATEIBHYIO JAEATEIbHOCTh B 00JNACTH (PU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAueCTBEHHBIX 3aad, IUIaH
BBITIOJTHCHUSI  MPAKTUYECKOW PabOTBI ¢  y4ETOM HMEIONMUXCS  PECYpPCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBCHHOCTH 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIIMU B 001acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTh KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIJICTh HABBIKAMH TTO3HABATENHLHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTHkeHHsT TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 1O (PUHMKE IS
YpOBHSL cpeaHero oOmiero obpa3oBaHUs y OOYYAIOIIMXCS COBEPIUICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMAaTh CBOE IMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh aanTHPOBATHCS K AMOIIMOHAIBHBIM M3MEHEHHSIM U TIPOSBIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMW, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO II€JH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SOMITAaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;



COIIMANIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBIATH UHTEPEC U pa3periaTh KOHQIUKTHL.

IMPEJIMETHBIE PE3YJIBTATHBI

K xonmy obyuenuss B 10 Kjacce mpeaMeTHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POIb W MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPaKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YUUTHIBATh TPAHUIIBI IPUMEHEHHUS U3YYEeHHBIX (PU3MYECKUX MOJeJeil: MaTepralibHas TOUYKa,
WHEpIHaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENIO, MACaTbHBIA ra3, MOACIH CTPOCHUS
ra3oB, JKUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIH DJIEKTPUUYECKHUM 3apsl MpU pElIeHUH (PU3NYECKUX
3a1a4;

pacrno3HaBaTh (uU3NYECKUE SBIEHUS (IPOIECChl) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KHHETUYECKOM TEOPHH CTPOCHHS BEIIECTBA W DJIEKTPOIUHAMUKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOHOE MaICHUE TeJ, IBUKECHHE
10 OKPY>KHOCTH, WHEPLUs, B3auMoJeiCcTBHE Tel, Muddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX Tel, U3MeHeHHe o0bEMa TeNl MpH HarpeBaHHH (OXJIAXIECHUH), TEIJIOBOE
paBHOBECHE, WCIAPCHHME, KOHJICHCAIMS, IUIABJICHUE, KPUCTAUTN3AlMs, KHIICHUE, BIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Tra3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS T'a3a B H30MPOIIECCax, dICKTPU3AIIHS TEJl, B3AUMOJICHCTBUE 3apsIOB;

OIKCHIBATh MEXaHUYECKOE ABUKCHHE, UCTIONb3Ys (hM3MUECKUE BEIMUMHBI: KOOPIMHATA, IyTh,
nepeMenieHre, CKOPOCTh, YCKOPSHHE, Macca Teja, CHjla, UMITYJIbC Tella, KWHEeTUYeCKasl SHEPTus,
MOTEHLMANbHAs HHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKass MOIIHOCTb; MpPH OMNHUCAHUU
MPABWIIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HX 0003HAYCHUS U CTUHUIIBI,
HAXOJHUTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

ONKCHIBATh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBICHUS, WCIONIB3Ys
dbusznueckue BeNMUYMHBL: JIaBlieHHWE Ta3za, TeMIeparypa, CpeaHss KHUHEeTHYecKas JSHEeprus
XAOTUYECKOTO JIBIDKEHHUS MOJICKYJ, CPEIHCKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHS SHEprusi, pabora raza, K0d()PHUIHEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO
JIBUTATEIS; IPHU OTIMCAHUU MTPABMIIEHO TPAKTOBATh (PU3NICCKUI CMBICI UCTIOJIE3YEMBIX BEIMUUH, UX
0003HaYeHHs ¥ €IUHUIIBI, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (DU3HUECKYIO0 BETUUYHHY C
JIPYTHMH BEITUIHHAM;

OMKCHIBATh H3YYCHHBIE SJICKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUECKUE SIBICHUS
(mporiecchbl), UCHOIb3Ys] (PU3NYECKHE BEIUYMHBI: DJIEKTPUUYECKUM 3apsj, AJIEKTPUYECKOE II0JIe,
HANPSDKEHHOCTD TOJISA, MOTEHIINAN, PA3HOCTh MOTEHIIMATIOB; IPU ONMKUCAHUU MPABUIHHO TPAKTOBATh
(U3HYECKUH CMBICI HCITOJIb3yEeMbIX BEIMYMH, HX 0003HAYCHUS W CIMHUIILI, YKa3bIBATh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMU BEIMUYUHAMU;

AHAIM3UPOBATh (PU3UYECKHE TPOIECCHl W SBICHUS, HWCIONB3YysS (PH3WYECKHEe 3aKOHBI W
MPUHLMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHHYECKON DHEPTHH, 3aKOH COXPAHCHHS WUMITYJIbCa, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITAT
paBHOMPABUsI WHEPIMATBHBIX CHCTEM OTCU&Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS
BEIIICCTBA, Fa30BbIC 3aKOHBI, CBS3b CPEAHECH KHHETHUECKON YHEPTHH TEIJIOBOTO JIBUKCHHS MOJICKYJT
¢ a0CONIIOTHOM TeMImepaTypoid, IEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHSI dJICKTPHUECKOTO
3apsaa, 3akoH KyrnoHa, Tpw 3TOM pas3iuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U yCIOBHs (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH,

OOBSACHATH OCHOBHBIC TPUHIIUIIBI JCHCTBHUS MAIIUH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIh30BAHMS B IIOBCEHEBHON KU3HU;

BBITIOJHATE OKCIIEPUMEHTHI 110 WCCIICJIOBAHUIO (DM3WYECKHUX SIBIICHUH W MPOIIECCOB C
WCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHM, TpHU ATOM (HOPMYIUPOBATh MpodiieMy/3aaaqy
U TUTIOTE3y YYeOHOTO JKCIepUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEIOKEHHOTO 000PYIOBaHUSA,
MPOBOAMTH OMBIT U (OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIIATH MPSMBIC H KOCBCHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, ITPH 3TOM BEIOMPATH
ONTUMATBHBIA CHOCOO M3MEpPEHUs M HCIMOJb30BaTh M3BECTHBIE METOJBI OIICHKU MOTPEITHOCTEH
WU3MEPEHHUI;



UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIWYMHAMHU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpPEHMl, MpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHpOBaTH pe3yJabTaThl MOJIYYEHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJIE TAaOIHUI] U rpaUKOB, JeNaTh BHIBOIBI MO PE3yJIbTaTaM
UCCJIEIOBAHMUS,

coOmoaTh npaBWia 0O€30MacHOro TpyJda NpPU TMPOBEACHUM HCCICIOBAHUKA B pPaMKax
yu4eOHOro  JKCIEepUMEHTa, Y4eOHO-HCCIENIOBATEIbCKOM M  MPOEKTHOW  JESATENbHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

peliaTh pacu€THbIC 3a7]a4u C SIBHO 33JJaHHONW (U3NYECKON MOJENbI0, UCIIONb3Ys (hHU3NUecKue
3aKOHBI ¥ MPHUHLUIBI, HA OCHOBE aHAIM3a YCJOBUS 33/Ja4d BBIOMpPATh (PU3MUECKYIO MOJEIb,
BBIICTATh (U3HUECKHE BENUYMHBI U (OpPMYINbI, HEOOXOJUMbIe UIsi €€ pelleHHs], MPOBOJIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHBI;

peliaTth KayecTBEHHbIE 3a/layM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUHUBYIO IIETIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

MCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 33/7a4 COBpPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAlM U MpPEACTaBIeHUS Y4yeOHOW U Hay4HO-
HOMYJISIPHON MH(pOPMAIMH, MOJTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH
MOJTy4aeMyr0 HHPOPMAIIHIO;

IPUBOJIUTH TMPHUMEPHl BKIAJa POCCHICKUX M 3apyOekHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TIOBCETHEBHOM XKU3HU Il 00ecreueHus
0€30MacHOCTH MpHU OOpALICHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHHS
3JI0POBBS U COOJIIO/ICHUS HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPY Kalolieil cpee;

paboTare B TpyIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATh PaboTy
TPYONbl, palMOHAIBHO pacOpeleNiaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATEIBHOCTH B
HECTaHJApPTHBIX CHUTYalUsAX, a/Jl€KBaTHO OLICHMBATh BKJIAJ KaXXJAOI0 M3 YYaCTHUKOB TIPYIIbl B
pelieHne paccMaTpuBaeMon IPOOIIEMBI.

K konmy obydenuss B 11 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHEI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (PHU3MKU B (POPMHUPOBAHUM COBPEMEHHOMH
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPaKTUYECKOU
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI MPUMEHEHHMS] W3YYEHHBIX (U3MUECKUX MOJENEeH: TOYEUHBIH
AIIEKTPUYECKUH 3aps[, Jy4 CBETa, TOUCUHBIH UCTOYHMK CBETA, s/IEpHAsi MOJENb aToMa, HyKJIOHHAs
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIEeCcKHX 3a/1a4;

pacrio3HaBaTh (pu3nueckue SBIEHUSA (MPOIECChI) M OOBIACHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (HM3MKH: 3JIEKTpHUYecKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHasI
WHAYKINS, JEHCTBHE MAarHUTHOTO TIOJII HA TPOBOJAHHUK C TOKOM M JBWXKYIIUICS 3apsi,
AIIEKTPOMAarHuTHbIE KOJeOaHUs U BOJHBI, NPSIMOJIMHEHHOE PacpOCTPaHEHHE CBETa, OTpPaKeHHUE,
npejoMmiieHue, uHTepdepeHIus, Iudpakuus | [oJsipu3alMs CBeTa, JHUCIEpCHUs CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrdPdekTt), cBeTOBOE MaBiieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONMCHIBATh M3y4YEHHBbIE CBOMCTBAa BeLIECTBA (AJIEKTPUUYECKUE, MArHUTHbBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTb PA3JIMYHBIX CpPEA) U IJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCHIONB3YSl  (PU3WYECKHE BEJMYHMHBL: JJIEKTPUUYECKHM 3apsl, cujaa TOKa, DSJIEKTPHUUECKOe
HaIpPsDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHNE, PA3HOCTh NOTEHIMAJIOB, 3JIEKTPOJABMKYIIAs CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOTO Mojs, cuia Ammepa, cuia JlopeHna, HWHIYKTUBHOCTH
KaTyIIKH, SHEPrusl 3JeKTPUYECKOr0o M MAarHUTHOTO TIIOJIeH, Mepuoj W 4YacToTa KojeOaHui B
Koj1e0aTeIbHOM KOHTYpE, 3apsiJ U Cujia TOKa B IPOLECCe TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosiebaHui, (POKycHOEe pacCcTOSHME M ONTHYecKass CWiIa JIMH3bI, MpH ONHUCAHUM MPABUIHHO
TpPaKTOBaTh (U3NYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, X 0003HAUYEHUS U €IUHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OINMCHIBATh U3YUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOIIECCHI, HCTIONb3Ys PU3NUECKUE BEITUYUHBI:
CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTA CBETA, SHEPTUS U UMITYIbC (POTOHA,
nepuoj MoJlypacnaaa, JHEpPrusl CBSI3U AaTOMHBIX sJiep, IPU ONUCAHUU TPABUIBHO TPAKTOBATh



(bu3HYECKUN CMBICT MCTOIb3YEMbIX BETUYHH, UX 0003HAUCHUS U €AMHMUIIBI, YKA3hIBATh (YOPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUHCIATH 3HAUCHUE
(bU3HYECKON BETUYMHBL;

aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHHS, HCIONB3YS (PU3MUECKHE 3aKOHBI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI TTOCIIEI0BATEIBHOTO U MapajlIeIbHOTO COSAMHEHUS IPOBOTHUKOB,
3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMArHUTHOM MHAYKUWH, 3aKOH MPSIMOJIMHEWHOTO
pacrpoCTpaHEHHUs CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHEHHE
OlinmreitHa st porodddexra, 3aKOH COXpaHEHUS] SFHEPTHH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH
COXpaHEHHSI AMEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MAaCCOBOTO YHCIIa, OCTyIaThl bopa, 3akoH
paZMoOaKTUBHOTO pacmajaa, MpH ATOM pas3iudaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

OTIpeIeNIATh HANpaBJICHUE BEKTOPAa UHIYKIIMM MAarHUTHOTO IOJIS MPOBOJIHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI I10 HCCIEIOBAaHHMIO (DU3UUECKUX SBJICHUH M TIPOILIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHMIA: IpHu 3TOM (HOpMYyINPOBATh MpobiieMy/3aaauy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTO 000pyIOBaHUS,
MPOBOAMTD OMBIT U POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh MPSMbIC H KOCBEHHBIC M3MEPEHUST (DU3MUCCKUX BEIIMYHMH, P STOM BBIOUPATH
ONTUMAJBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTU (DM3MUYECKUX BEJIUYUH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUI:
OpA STOM KOHCTPYHUPOBATh YCTAaHOBKY, (HKCHpPOBATH pE3yJabTaThl MOJYYCHHOW 3aBUCHMOCTHU
bu3nYeCKUX BEWYHMH B BUJIE TAaOIUI] U rpauKOB, JeNaTh BIBOBI 10 PE3yIbTaTaM UCCIICIOBAHMUS,

coOmonaTh mnpaBuWiIa O€30MacHOrO Tpyda MNpH TPOBEICHHH HCCICIOBAHUNH B pPaMKax
yueOHOr0  JKCIEepUMEHTa, Y4eOHO-HCCIEAO0BATEIbCKOM U  MPOEKTHOW  JEATENBHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYAOBaHUS;

peliaTh pacu€THbIC 3a7]a4i C SIBHO 33JJaHHON (PU3NYECKOM MOJENbI0, UCHIONb3Ys (hU3NUeCcKHe
3aKOHBI W TPHUHIUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/Ja4d BHIOMpPATh (PU3MUYECKYIO MOJEIb,
BBIICTIATh (U3HUECKHE BEIUYUHBI U (OpMynbl, HEOOXOAuMBbIE sl €€ pelIeHHs, MPOBOIUTH
pacu€Thl M OIIEHWBATh PEATbHOCTH TIOJTYYEHHOTO 3HAYECHUST (PU3NIECKOM BETHUNHBL;

pemiaTh KauyeCTBEHHBbIC 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHUS;

MCIIONIF30BATh MPH PEUICHUH y4eOHBIX 3a/7a4 COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI  TIONCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAlM W TMPEICTaBICHHS Y4YeOHOH M HaydHO-
MOMYJSIPHON HMH(pOPMAINH, MOTYYSHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU aHAIM3UPOBAThH
MOJIy4aeMyto HHPOpPMAIHIO;

OOBSCHATH MPUHIUIBI ACUCTBUS MAIllUH, MPUOOPOB U TEXHUYECKHX YCTPOWCTB, pa3anyaTrh
YCIIOBHS UX 0€3011acHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

MPUBOJIUTH TPUMEPHl BKIAJa POCCHICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HAayKH, B 00BSCHEHHE MIPOIIECCOB OKPYKAIOMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON JKU3HU JUIsl 0OecreueHHsI
0€301MacHOCTH TIpH OOpAaleHWH C MPHOOpaMH M TEXHHYECKHMMH YCTPONCTBAMH, JUISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKarollei cpeie;

paboTaTh B TpyNIEe C BBHIMOJIHEHUEM DPa3IUYHBIX COIMAIBHBIX POJICH, IIAHUPOBATh paboTy
TPYNNbl, palMOHATBHO pacHpeleNaTh OO0S3aHHOCTM M TUIAHUPOBaTh  JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYaIUsX, aJcKBaTHO OIEHWUBATh BKJIAJ KAXKIAOTO W3 YYaCTHHKOB TPYIIHI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.

B denepanbHBIX 1 perHOHABHBIX MPOIEAYpaX OIEHKH KadecTBa 00pa30BaHHS UCTIOIb3yeTCs
nepeyeHsb (KoaupuKaTop) pacipeeeHHbIX M0 KIaccaM MPOBepseMbIX TPeOOBaHUMN K pe3yabTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI CPETHEr0 0011IeT0 00pa30BaHUs U PJIEMEHTOB
coJiepKaHus 1o (U3UKe.



Tabmuna 14
IIpoBepsiemblie TPeOOBAHUSA K pe3yJbTAaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
nporpammsl 10 (kJ1acc)

Kon [IpoBepsiemble peaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHus
pesysbTara
10.1 JleMoHCTpHpOBAaTh Ha IPUMEPAX POJIb U MECTO (GU3HKHU B (DOPMUPOBAHUH

COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON JIESITEIIbHOCTH JIIOICH

10.2 Y4uUTHIBaTh TPAHULIBI TPUMEHEHHS N3YUEHHBIX (DU3UYECKUX MOICIICH:
MaTepHalbHasi TOUKa, MHEepLHalbHas cucTeMa 0TcuéTa, abCoI0THO TBEPAOE
TEJIO, UACATBHBIN I'a3; MOJEIIA CTPOCHHUS T'a30B, KUJIKOCTEN U TBEPIBIX TEIL,
TOYECYHBIN JIEKTPUUYECKUM 3apsij - IPU pelieHNH GU3NIeCKHX 3a1a4

10.3 PacrnioznaBath usnueckue sBiaeHus (pO1ecchl) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKON TEOPHH CTPOCHHS BEIIECTBA
U 3JICKTPOIMHAMHKH: PABHOMEPHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE
JIBIDKEHUE, CBOOOHOE MaJICHHUE T, ABHKEHHUE M0 OKPYKHOCTH, HHEPIIHS,
B3amMoJeiicTBue Tei; nuddy3us, OpoyHOBCKOE

JBIDKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX TeJ, H3MEHEHHE 00bEMa Tell IpH
HarpeBaHuU (OXJIAKICHNN ), TETNIOBOE paBHOBECHE, UCTIApEHUE, KOH/ICHCAIIHS,
IUIABJICHHE, KPUCTAJUIM3ALUs, KUIICHHUE, BIaKHOCTh BO3/lyXa, IIOBBIIICHHE
JIABJICHUS ra3a MPHU €r0 HAarpeBaHUU B 3aKPBITOM COCYE, CBSI3b MEKIY
napaMeTpaMH COCTOSHHS T'a3a B U30TPOLIECccax; MCKTPU3AINS Te,
B3aUMOJICVCTBUE 3apsI0B

10.4 OnuceIBaTh MEXaHUUECKOE IBUYKEHUE, UCIIONB3Ys (PU3MUECKUE BETUYHHBIL:
KOOp/IMHATa, yTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUia,
UMITYJIbC TeJa, KWHETUYeCKask SHEePrus, MOTeHLUAIbHAs SHEPrus,
MexaHu4yecKkas paboTa, MeXxaHHYeCcKasi MOIIHOCTb; IIPU ONMCAHUH IPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U
€IMHHULIbI, HAXOUTh (OPMYJIbI, CBA3BIBAIOIIUE TAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEITUYMHAMU

10.5 OnucelBaTh N3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SBJICHUS,
UCIOJIB3YS PU3NUYECKUE BEIMYUHBL: JaBICHUE ra3a, TEMIIEpaTypa, CpeaHssA
KMHETUYECKasl SJHEPTUsl XaOTUYECKOTO IBUYKEHUS MOJIEKY!I,
CpeIHEeKBalpaTUYHasi CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIIOThI, BHYTPEHHSIS
SHEprus, padboTa rasa, KoO3QQHUIUEHT M0JIE3HOTO JEHCTBUS TEIJIOBOTO
JIBUTATENs; IPU OMMCAHUU MTPaBHIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
UCIMOJIb3YEMbIX BEJIMUUH, UX 0003HAUEHUS U €AMHUIIbI, HAXOJUTh (POPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIMUUHY C APYTHMHU BEJIMYMHAM

10.6 OnuceiBaTh U3yYEHHBIE SJIEKTPUUECKHE CBOMCTBA BEUIECTBA U AJIEKTPUUECKUE
SIBJICHHS (TIPOIIECCHI), UCTIONIB3Ys (PU3HUECKUE BETMUMHBIL: SJICKTPUICCKUN
3apsl, JIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTH MOJIsA, MOTEHIMAN, Pa3HOCTh
MOTEHITMAJIOB; MIPU ONMUCAHUY TTPABUIILHO TPAKTOBATH (PU3UUECKHUI CMBICTT
UCTIONIE3YEMBIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIIBI;, YKA3bIBATh ()OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYNHY C TPYTUMHU BETUINHAMU

10.7 AHATM3UPOBATH PUBUUYECKUE TIPOIIECCHI U SIBICHUS, UCTIONb3Ys PU3NIECKUE
3aKOHBI U IPUHLIMIIBL: 3aKOH BceMUpHOTro Tsarotenud, I, I1 u 111 3axonb1
HrroTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW YHEPTHH, 3aKOH COXPAHCHHUS
UMITYJIBCA, IIPUHITAT CYIIEPITIO3UIIAN CHII, TPUHITATI PABHOIIPABHS
WHEPIUATBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO
CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETHICCKOW YHEPTUU
TEIJIOBOTO JBMKEHHUS MOJIEKYII ¢ aOCOIOTHON TEMIIepaTypoii, IEPBBIN 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAHEHUS JICKTPUICCKOT0 3apsija, 3akoH KyioHa;




IIPH 3TOM Pa3INyaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHA, €TO
MaTEeMaTHYeCKOe BEIPAXKCHHE M YCIOBHS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8 OOBACHATH OCHOBHBIC PUHIIMIIBI ICHCTBUS MaIlIUH, TPUOOPOB U
TEXHHUYECKHUX YCTPOMCTB; pa3iIndaTh yCIOBUS UX OE30MaCHOTO
MCIIOJIb30BAaHUS B IIOBCEIHEBHON )KU3HU

10.9 BBINONHATE KCTIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3UYECKHX SIBICHUHN U
MPOIIECCOB C UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
dbopMynupoBath mpodiieMy (3a1a4y) ¥ TUIIOTE3y y4eOHOT0 IKCIIEPUMEHTA,
COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHUS, IIPOBOJAUTH OIBIT U
(bOopMyITMPOBATH BEIBOJIBI

10.10 OCyIIeCTBISITh IPSIMBbIE U KOCBEHHBIC U3MEPEHUS (PU3UYECKUX BEITUYUH; ITPU
3TOM BEIOMPATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHUS U UCIIOJIb30BaTh
W3BECTHBIC METO/IbI OIICHKU TIOTPEIIHOCTEH H3MEPEHUI

10.11 HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BETHUYMHAMHU C
UCIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpPOBaTh PE3yIbTATHI OTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYHH B
Buzie TabaMIl U rpadUKOB, 1€1aTh BBIBOABI 110 pe3yJIbTaTaM HCCIel0BAHUs

10.12 Co0uro1aTh TipaBmiia 6€30MacHOTO TPY/a MPY MPOBEACHUH UCCIICIOBAaHUH B
paMKax y4eOHOIr0 IKCIIEPUMEHTa, YIeOHO-HCCIIeI0BATEIbCKON M MPOSKTHOU
JESITeIBHOCTH C UCIIOJIb30BAHHUEM U3MEPUTEIIbHBIX YCTPOUCTB U
71a60paToOpHOro 000OpyIOBaHUS

10.13 Pemate pacuétHble 3a/1auu C IBHO 33JJaHHON (PM3HYECKOI MOJICTIBIO,
UCTIOJNB3YS (PU3MUYECKUE 3aKOHBI U TTPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIIOBUS
3a]]auu BBIOMPATh (PU3HUYECKYIO MOJICIIb, BHIACIATh (PU3HMUECKUE BETHUNHBI U
bopMyITbI, HEOOXOIUMBIC JUTS €€ PEIICHHS, IPOBOIUTH PACYETHI M OI[CHUBATH
PEaTbHOCTh MOJIYYEHHOTO 3HAYCHUS] (PH3HUECKON BEJTMUUHBI

10.14 Pemrars kauecTBEHHBIE 3aa4M: BBICTPAUBATh JOTHYECKH HETPOTHBOPEUHBYIO
LENOYKY pacCy>KICHHUI ¢ OMOPO HA H3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
busnvecKue BICHUs

10.15 Vcnonb30BaTh NpH pelieHNH y4eOHbIX 3a7a4 COBPEMEHHbIE
MH(POPMALMOHHBIE TEXHOJIOTHH JUIS TOUCKA, CTPYKTYPHUPOBAHHUS,
MHTEpHpEeTalU U MPEJICTaBICHHUs yueOHOM U HayYHO-TIONYIISIpHON
UH(POPMAIINH, TTIOTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTUIECKU
aHAJIM3UPOBATh MOJTy4aeMyro HH()OpMaIUio

10.16 [TpuBOIUTE MpUMeEpPHI BKIIAAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE
TEXHUKHU M TEXHOJIOTUI

10.17 Hcnonb30BaTh TEOpETHUECKUE 3HAHUS 1O (PU3UKE B MOBCEIHEBHON KU3HU
JUtst obecrieyeHust 0€30IacHOCTU IpU 00pallleHnu ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHMS 30POBbsI U COOJIIOICHUS
HOPM PKOJIOTHYECKOTO TIOBEICHHS B OKPY>KaIOIIeH cpese

10.18 PaGorate B rpyriie ¢ BBIMOJIHEHUEM Pa3IMUHbIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh paboTy rPYMIIbI, pallMOHATILHO PACHPEACTATh 00SI3aHHOCTH U
IUTAHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYAIUIX, aJl€KBATHO
OLICHMBATh BKJIAJ] KaX/I0T0 U3 YYaCTHUKOB IPYIIIBI B PEIICHNE
paccMaTpuBaeMoi TPOOIeMBbI

Tabmuma 14.1
IIposepsiemble 2jieMeHTHI cogep:kanus (10 kaacc)

Kon Kon [IpoBepsiembie 2IEMEHTBI COAEPKAHMS
pazznena IIPOBEPSEMOTO
HJIEMEHTA
1 OU3NKA 1 METOJIBI HAYYHOI'O IIO3HAHN A




1.1

®du3uka - Hayka o npupojie. Hayunbie MeTopl MO3HAHUS
OKpYy>karolero Mupa. Posb skcriepumMeHTa U TEOpUU B Ipoliecce
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pr3uke

1.2

MonenupoBanue (Hpu3NYecKuX sIBIEHUH 1 npoueccoB. Hayunbie
runore3bl. u3nueckue 3aKOHbl U TEOpUH. [ paHuLbI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [[pHHIIUIT COOTBETCTBHSL.
Poinb 1 MecTo Gu3uku B pOpMUPOBAHUU COBPEMEHHON HAy4YHOU
KapTHHBI MUPA, B IIPAKTUYECKOM EATEIBHOCTH JIOAEH

MEXAHHWKA

2.1

KMHEMATHKA

211

Mexannueckoe ABrxeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO
nBrkeHust. CucreMa orcuéra. TpaekTopus

212

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHUE MaTepHaIbHOM TOUKH, UX MPOCKIUU Ha
ocu cuctembl koopauHar. CiiojkeHue nepeMeIieHnii u
CJI0KEHHE CKOPOCTEeN

2.13

PaBHOMEpPHOE M PABHOYCKOPEHHOE NIPSIMOJIMHEWHOE JBUKEHUE.
I'paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH
U [IEpEMENICHUS MaTEPUAIIBHOW TOUYKH OT BPEMEHH

2.1.4

CBoOoaHoOe majieHre. Y CKOpeHrue CBOOOHOTO MaICHHS

2.15

KpusonnHeliHoe aBuxkenue. PaBHOMEpHOE IBUKEHHE
MaTEpHUAJIbHOU TOYKH 110 OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JIuHenHas ckopocts. [lepuon u yacrora. LleHTpocTpemuTensHoe
YCKOpEHUE

2.1.6

TexHuueckue YCTpOﬁCTBaI CIIMAOMCTpP, ABHIKCHHUC CHAPSAOO0B,
LCIIHBIC 1 PCMCHHBIC IICPCaAavIn

2.1.7

[IpakTuyeckue pabotel. i3MepeHne MrHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOMIEHUS MEXAY NIYTSIMU, IPOHICHHBIMU
TEJIOM 32 II0CJIEI0BATENbHbBIE PABHBIE IPOMEKYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHON CKOPOCTHIO,
paBHOU HYIO. M3ydyeHne IBUKEHMS IIapuKa B BA3KOU
XKuaKocTu. M3yuenue nBuxeHus tena, OpomeHHOro
TOPU30HTAIILHO

2.2

JMHAMUKA

221

[Ipunnun otHocurensHOCTH ['anmunes. Ilepseiii 3akoH HeroTOHA.
HuepimanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cwia. [lpuHnun cynepno3unyu cum

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
uneprmanbHoil cucreme orcuéra (MCO). Tpernii 3akoH
HproTOHA 17151 MaTepuaibHbIX TOUYEK

224

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepsas
KocMu4eckasi CkopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuia TpeHUs CKOJIbKEHHUS U CUjia
Tpenus nmokos. Koadumuent tpenns. Cuta conpoTUBIICHHS
MY IBUKEHUU TEJIA B )KUJIKOCTHU WJIU ra3e

2.2.7

[TocTynaTtensHO€E U BpallaTebHOE JBMKEHUE a0COIIOTHO
TBEPJIOTO TeJIa

2.2.8

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHusl. [1neuo cumbl.
YcnoBus paBHoBecus TBEpaoro Tena B MCO

2.2.9

Texuuyeckue YCTPOﬁCTBaI TIOAIIHUITHUKH, IBHXXCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTryeckue padotel. M3yuenne apmxeHus Opycka 1o
HAKJIOHHOM TJIOCKOCTH MOJI IECTBHEM HECKOJIbKUX CHJL.




HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B
nedhopMupyeMoi IPY>KHUHE U PE3UHOBOM 00pasIie, OT BETMYUHBI
ux neopmanuu. MccnenoBanue ycnoBHii paBHOBECHS TBEPIOTO
TeJa, UMEIOIIEro OCh BpallleHus

2.3 3AKOHbI COXPAHEHUN B MEXAHUKE
231 Hmnynbe MaTepuaibHONM TOYKH, CUCTEMbI MaTEePUAIbHBIX
ToueK. MIMIyJIbC CHIIbl M H3MEHEHHE UMITYJIbCa Tella
2.3.2 3akoH coxpaHeHust umnynbca B MCO. PeakTuBHOE IBM)KEHNE
2.3.3 PaGora cuibl
2.34 MOIIHOCTE CHIBI
2.35 Kunernueckas 3Heprusi MarepuaibHoi Touku. Teopema o
KMHETHUYECKON YHEPTUu
2.3.6 [lorenunanpHas 3ueprus. [loreHnnanbHas SHEprus yrnpyro
nepopMupoBaHHON NpyKUHBIL. [loTeHIIManbHas 3HEprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIN
2.3.7 [ToTennuanpHble U HEMOTEHIIUAIBHBIE CHITBI. CBsI3b paOOTHI
HETNOTEHIMATBHBIX CHJI C ©3MEHEHHEM MEXaHMUECKOW SHEPTUn
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUYECKOI SHEPruu
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI
2.3.9 TexHu4eckue ycTpoicTBa: JBUKEHHE pakeT, BOAOMET, KOIIep,
IPY>KUHHBIA HCTOJIET
2.3.10 [IpakTuueckue padotsl. M3ydyeHue cBsi3u ckopocTel Tell Ipu
Heynpyrom yaape. VccnenoBanue cBs3U pabOThI CHIIBI €
M3MEHEHHEM MEXaHMUECKOW YHEPTHHU Tella
3 MOJIEKVYJISIPHA S ®U3UKA U TEPMO/IMHAMUNKA
3.1 OCHOBBI MOJIEKVYJISIPHO-KMHETUYECKOUW TEOPUU
3.11 OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Bbpoynosckoe nsmwxenue. Auddysus. Xapakrep 1BUKEHUS U
B3aMMOJICHCTBHSI YACTHUI] BEIIECTBA
3.1.2 Mogenu cTpoeHus ra3oB, KHUJIKOCTeH U TBEPIBIX Tel U
00BsICHEHNE CBOICTB BEIIECTBA HA OCHOBE TUX MOJEIIEH
3.1.3 Macca monekyin. KonuuectBo BemectBa. [locrosiHHas
ABorazipo
3.14 TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana
temriepatyp Lenscus
3.15 Mopenb uneansHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUHU MJI€IbHOTO ra3a
3.1.6 AOGcoumoTHas TeMiepaTypa Kak Mepa CpeHel KHHETHIECKOU
SHEpPI'uH TEIJIOBOTO JIBUKEHUs JyacTull ra3a. lllkana
teMriepatyp KenbBuHa
3.1.7 Ypasaenue Kianelipona - Menaeneesa. 3akoH JlanbpToHa
3.1.8 I"azoBbIe 3ak0HBI. M30mporiiecchl B uacalbHOM Tra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BElIeCTBA: U30T€PMa, U30X0pa,
n3obapa
3.1.9 TexHu4eckue ycTpoicTBa: TepMOMETpP, bapoMeTp
3.1.10 [IpakTuyeckue padoTel. I3mepenne Macchl BO3/lyXa B KJIIACCHOM
KoMHare. MccienoBanue 3aBUCHMOCTH MEKIY TapaMeTpaMu
COCTOSIHUS pa3peKEHHOr0 Trasa
3.2 OCHOBbI TEPMOJIMHAMUWKUA
3.2.1 Tepmoaunamuueckas cucrema. BHyTpeHHsIsI sHEprus
TEPMOJIMHAMHYECKON CHCTEMBI M CITOCOOBI €€ N3MEHEHUS
3.2.2 KonnuecTto Temnotel u paboTa. BHyTpeHHsIs sHeprus

OJHOATOMHOI'O HACAJIBHOI'O Ira3da




3.2.3

Bunael Terionepenaun: TENIONPOBOAHOCTh, KOHBEKIIHS,
n3nydenue. Termno€MKkocTh Tena. Y nelbHas TeII0EMKOCTh
BenecTBa. Pacu€r KoamyecTsa TEIIOTHI MPU TEILIONEpEaaye

3.24 IlepBrlii 3aK0H TepMOoAMHAMUKH. [IpuMeHeHe TepBOro 3aKkoHa
TEPMOAMHAMUKH K u3onporeccam. I'papuyeckas
WHTEepOpeTanus paboThl ra3a

3.25 TennoBsie MamuHbI. [IpUHIUIBL JEHCTBHS TETIJIOBBIX MAIIIHH.
[IpeoOpa3oBanusi JHEPTUH B TEIUIOBBIX MAIITHHAX.
Koaddunment nonesnoro neiicreus (manee - KI1J) reruioBoi
mamnHbl. Huki Kapuo u ero KII/]

3.2.6 Bropoii 3akoH TepmoanHamMuky. HeobpaTuMocTs poiieccoB B
npupoae. Temnossle ABUraTeN. DKOJOTHYECKUE TPOOIEMBI
TEIIOPHEPTeTUKHI

3.2.7 TexHuueckue ycTporucTBa: IBUTATENb BHYTPEHHETO CTOPaHHUS,
OBITOBOW XOJIOUIBHUK, KOHTUITHOHEP

3.2.8 [IpakTrueckue paboTel. Mi3MepeHne yaenbHON TeI0EMKOCTH

3.3 AT'PEI'ATHBIE COCTOSAHN A BEILIECTBA. ®A30BBIE ITEPEXO/1bI

3.3.1 [TapooOpa3oBanue 1 KoHeHcalus. Vcriapenre u KUIeHue.

VY nenpHas TemioTa napooopa3oBaHusi. 3aBUCUMOCTh
TEMIEPATypPbl KUTICHUS OT JAaBIICHUS

3.3.2 AOCOJIIOTHAs! 1 OTHOCUTEJIbHAS BJIAXKHOCTh BO3/yXa.
Haceimiennsii nap

3.3.3 Tépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena.
AHM30TpONUS CBOMCTB KPUCTAILIOB. JKUIKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHAaJIbI

3.34 [TnaBnenne M KpucTaAUIM3aNUsA. Y JeNIbHAS TEIUIOTA TUIABJICHHUS.
Cybnumarnus

3.3.5 YpaBHeHHe TEIIOBOro OanaHca

3.3.6 TexHuyeckue ycTpoiCcTBa: TUTPOMETP U TICUXPOMETD,
KaJIOPHUMETP, TEXHOJIOTHH TOJTYIESHHUSI COBPEMEHHBIX
MaTepHaioB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [IpakTnueckue padbotsl. MI3MepeHne BIaXXHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA

411 DnekTpu3aius Tel. DIeKTpuueckuil 3aps. /IBa Buma
IEKTPUUYECKUX 3apsiJIOB

4.1.2 [IpoBOTHMKY, AUDIIEKTPUKHU U MOJIYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHHs IIEKTPUIECKOTO 3apsiaa

4.1.4 Bsaumonenictsue 3aps1oB. 3akoH Kynona

415 Dnektpuueckoe nosie. Hanpsok€HHOCTh JIEKTPUUECKOTO OIS,
[IpuHnun cynepno3unuu. JINHUKA HANPsSYKEHHOCTH
AIIEKTPHYECKOTO OIS

4.1.6 Pabota cun sanekrpocraruyeckoro nosist. [Torennuan. PazHocts
MTOTEHITNAJIOB

4.1.7 [IpoBOTHMKYM M AUBIIEKTPUKHU B IOCTOSHHOM 3JIEKTPUYECKOM
noJie. JlusaekTpuueckas IpOHUIAEMOCTb

4.1.8 DnekTpoéMKocTh. KoHzieHcaTop. DIEKTPOEMKOCTh TIIIOCKOTO
KOHIeHCaTopa. DHeprus 3apspkeHHOr0 KOHJGHCaTopa

4.1.9 TexHu4eckue ycTpomcTBa: MEKTPOCKOM, dJIEKTPOMETP,
JIEKTPOCTaTUYECKas 3alUTa, 3a3eMJIEHUE JIEKTPOIIPHOOpOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10 [IpakTuyeckue paboTel. M3mepenue 3neKTpoéMKOCTH

KOHJICHCATOpa




4.2 ITIOCTOSIHHBIN DJIEKTPUYECKHM TOK. TOKU B PA3JIMYHBIX CPEJAX

421 VYcnoBus CylecTBOBaHUS IOCTOSHHOTO 3JIEKTPUYECKOTO TOKA.
Wcrounmnku Toka. Crita Toka. [TocTossHHBIN TOK

4.2.2 Hanpspokenne. 3akon Oma 17151 yyacTka LenH

4.2.3 DIIEKTPUYECKOE COTIPOTUBIICHUE. Y ICIIBHOE CONIPOTUBIICHNE
BEIIECTBA

4.2.4 [TocnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE COSAMHEHNE
MIPOBOTHUKOB

4.2.5 Pabora snexkrpuueckoro Toka. 3akoH Jxoyns - Jlenna

4.2.6 MOIIHOCTB JEKTPUIECKOTO TOKA

4.2.7 aieKTpoaABIKYyIIas cuia (naiee - 9J[C) u BHyTpeHHee

CONPOTHUBIIEHNE UCTOYHHKA TOKA. 3aKk0oH OMa J1J1s TOJIHOU
(3aMkHyTOI) 351ekTpuueckoit nenu. Koporkoe 3ambikaHne

4.2.8 DJIEKTPOHHAS TIPOBOAMMOCTh TBEPBIX METAIUIOB. 3aBUCHMOCTD
COTPOTUBIICHUS METAIJIOB OT TEMITEPATYPHI.
CBepXITpoOBOJIMMOCTh

4.2.9 DneKTpuuecKuil Tk B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
ITyYKOB

4.2.10 [MonynpoBonuuku. CoOCTBEeHHAs U IPUMECHAS IPOBOIUMOCTD

[OJIyPOBOIHUKOB. CBOMCTBA p-II IEPEX0/Ia.
[ToxynpoBoiHUKOBEIE TPHOOPHI

4.2.11 DIEKTPUUYECKHUM TOK B DJIEKTPOJIMTAX. DIEKTPOIUTUYECKAS
Jucconuanus. DIEeKTPOIIn3
4.2.12 DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U

HECaMOCTOSTENbHBIN pa3psa. Pasnuynbie THIIBI
CaMOCTOATENIbHOrO pa3psana. Monuus. [lnazma

4.2.13 TexHuyeckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP, PEOCTaT,
HMCTOYHUKH TOKA, dJICKTPOHATPEBATEIIBHBIC IPUOOPHI,
AJIEKTPOOCBETUTEIILHBIC IIPUOOPHI, TEPMOMET]

CONIPOTUBJIICHHUS], BAKYYMHBINU IO/, TEPMUCTOPBI U
(hOoTOPE3UCTOPHI, MOTYINPOBOTHUKOBBIN TUO], TajJhbBaHUKA

4.2.14 [IpakTryeckue paboTel. M3yueHne cMeaHHOTO COeIMHEHUS
pesuctopoB. M3mepenne D/]C ucTouHMKa TOKA U €r0
BHYTpEeHHero conpotusieHus. Habiaronenue anekrponansa

Tabauua 14.2

IIpoBepsiemble TPeOOBaHHS K pe3y/IbTaTaM 0CBOCHHUS OCHOBHOI 00pa3oBaTe/IbLHOMI

nporpammbl (11 kiaacc)

Kon [IpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTrpaMMBbl CPEHETO 00IIIEr0 00pa3oBaHUs
pe3yJbTara

111 JleMOHCTpUpOBaTh HA IPUMEpaxX poJib U MeCTO GU3UKH B POPMUPOBAHUU
COBPEMEHHOM HAayYHOH KapTHHBI MUpa, B PA3BUTUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON NEATEIBbHOCTH JIFOJEHN, IETOCTHOCTD U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2 Y4uuThIBaTh TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJEIeH:
TOYEUHBIN AJIEKTPUUECKHUM 3apsij, sAepHas MOJIENIb aTOMa, HYKJIOHHAs
MOJIEJIb AaTOMHOTO Siipa MPH peIIeHUH (PU3HIecKX 3a1a4

11.3 Pacnio3naBath pu3nueckue siBieHus (IIpoIecchl) U OOBACHATh UX HA

OCHOBE 3aKOHOB JJICKTPOJIMHAMHUKHN ¥ KBAaHTOBOU (DH3UKH: DIIEKTpUUECKAs
MIPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JIEWCTBHUS
TOKa, B3aMMOJEHCTBUE MAarHUTOB, JICKTPOMarHuTHast MHAYKIHS, 1EMCTBUE
MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM U JBMXKYLIMICS 3apsil,




AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, TIPSMOJIMHEHHOE
pacrpocTpaHeHHE CBETA, OTPAKEHHE, TIPEIIOMIICHUE, UHTEPPEPEHITHS,
TQpakLus U MOJISpU3aLus CBeTa, TUCIEPCHsl CBETa, (POTOAIEKTPHUECKUIA
addext (boTodrddekr), cBeTOBOE NaBlICHNE, BOSHUKHOBEHHUE JTHHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS
paJlnOaKTHBHOCTD
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OnwuchIBaTh U3y4eHHBIE CBOMCTBA BEIIECTBA (AIEKTPUICCKUE, MATHUTHBIE,
OIITHYECKHE, FIEKTPUICCKYIO IPOBOJAUMOCTD PA3IUUHBIX CPEM) U
AJIEKTPOMATHUTHBIE SIBIICHUS (IIPOIIECCHI), UCIIONB3YsI (prU3HuecKue
BEJIMYMHBIL: SJICKTPHUYCCKUHN 3apsijl, CHJIa TOKA, JJICKTPUIECKOE HANIPSHKCHUE,
JIEKTPUUYECKOE COMTPOTHUBIICHHUE, PA3HOCTH MMOTEHIIHAJIOB,

O/1C, paboTta Toka, MHIYKIHS MATHUTHOTO MOJIs, cujla AMIiepa, cuiia
JlopeH1a, UHAYKTUBHOCTh KaTYIIKH, JHEPTHUS JICKTPUICCKOTO H
MarHUTHOTO TIOJIEH, IEPHO U 4acTOTa KojeOaHuil B KoebaTeIbHOM
KOHTYpE, 3apsi/] M CHJIa TOKA B TIPOIIECCE TApMOHUYECKHIX
AIIEKTPOMArHUTHBIX KOJIeOaHuil, (POKYCHOE PACCTOSIHUE U ONTHYECKAs CHJIa
JIMH3BL; IPY ONTMCAHUU TIPABWIIBHO TPAKTOBATh (PU3HUECKUI CMBICI
UCIIOJIb3YEMBIX BEIMYHH, UX 0003HAYCHUS U CIIUHHUIIBI; YKA3bIBATh
(bopMyJIbI, CBSI3BIBAIONINE JAHHYIO (DU3HUECKYIO BEJTHUUHY C IPYTUMHU
BEJIMYMHAMU
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OnuceIBaTh U3y4EHHBIE KBAHTOBBIE SIBJICHUSI U IIPOLIECCHI, UCTIOb3YS
(bu3nYecKre BEIMYMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJTHBI
1 4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, IIEPHOJ] IoJIypacaja,
SHEPIHsl CBSA3M ATOMHBIX sJ1€p; IIPU ONMCAHUU IIPABUIIHO TPAKTOBATh
(bu3nYecKuil CMBICI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHUS U €AUHULIBL;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C
JPYTUMH BEJTMYMHAMM, BBIYUCIATH 3HAYCHUE (DPU3NUECKOI BETMUMHBI

11.6

AHanu3upoBaTh GU3HYECKUE TIPOIECCHI U SIBJICHUS, UCTIOIb3YS
(u3nuecKre 3aKOHbI U MPUHIMIIBL: 3aKOH OMa, 3aKOHbI
MOCJIEZI0BATEIBHOIO U ApajlIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aKOH
Jlxoyns - Jlenua, 3aKOH 3J1€KTPOMarHUTHOM MHIAYKIUHU, 3aKOH
MPSIMOJTMHEHHOTO PacTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MIPEJIOMJICHHS CBETa, ypaBHEeHUE DifHIITeliHa 11 hoTorddekTa,
3aKOH COXpaHEHUs YHEPTUU, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MaCcCOBOIO YHUCIa,
nocTyJatel bopa, 3aK0H pagnoakTUBHOTO paciajia; Py 3TOM pa3indaTh
CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U
ycioBHs (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH

11.7

OmnpenensTh HallpaBlIeHUE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJISt
MIPOBOJIHUKA C TOKOM, CHUJIBI AMTiepa u cuiibl JIopeHiia

11.8

CTpouTh U ONUCHIBATh U300pAKEHUE, CO3IaBAEMOE TIIIOCKUM 3€pKalioM,
TOHKOM JIUH30U

11.9

BrmoaHATE OKCIICPUMCHTHI 11O UCCIICJOBAHUIO CI)I/ISI/I'-IGCKI/IX SIBJICHUHN U
MIPOIIECCOB C UCMOIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; IPU
3TOoM (hopMynupoBaTh npodiaemMy (3a7ady) U TUIIOTE3y Y4eOHOTro
HKCHEPUMEHTa, COOUPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHHUS,
MIPOBOJMTH ONBIT U (OPMYITUPOBATH BHIBOJIBI

11.10

Ocy1iecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMPATH ONITUMAIbHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEH U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3NUYECKHUX BETMYUH C UCTIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUI; TPH ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yIbTaThI MOTYyYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIC
TaOIUI ¥ TPaUKOB, JIeJaTh BEIBOJIBI 10 pe3yIbTaTaM HUCCIIEIOBAHUS




11.12 CobmronaTh paBuiIa 0€30MMacCHOTO TPY/la MIPH MPOBEICHUH HCCIICIOBAHUN
B paMKaX y4eOHOT0 IKCTIIEpUMEHTA, YI€OHO-UCCIIeI0BATEILCKON U
HpOGKTHOfI ACATCIIBHOCTU C UCITIOJIb30BAHUECM U3MCPHUTCIIbHBIX YCTpOI‘;ICTB
1 71a60paTOPHOTO 000PYTOBAHUS

11.13 Pemate pacuétHple 3a/1auu ¢ IBHO 33JJaHHON (M3UYECKON MOJIENBIO,
UCIOJIB3Ys (PU3MUYECKUE 3aKOHBI M PUHIIMITEI; HA OCHOBE aHAIHM3a YCIOBHS
3aJ1a4M BBIOMPATh (U3HUYCCKYIO MOJICIIb, BBIICIATh (PU3NICCKUE BEIIMIMHBI
1 (OpMyIIbI, HEOOXOIUMBIC JUIS €€ PeIIeHUS, POBOIUTh PACUETHI U
OIICHUBATh PCATLHOCTD IMOJIYICHHOTO 3HAYCHHS (PH3UIECCKON BEJTMUMHBI

11.14 Pemrate kauecTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYKJIEHHUH € OIOpOi Ha U3y4YEeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

11.15 Hcnons30Bath npy pemeHnn y4eOHbBIX 3a7a4 COBPEMEHHBIE
MH(OPMAIIMOHHBIC TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHSI,
WHTEPIPETAIMU U MIPEJICTABICHHS YUeOHOH U HAYYHO-TIOMYJISIPHON
nH(OpMAIIUY, TOTYYSCHHON U3 Pa3IMYHBIX UICTOYHUKOB; KPUTHUUYECKU
aHAJM3UPOBATh MOJTydaeMyr0 HH()OpMAIHIO

11.16 OOBSACHATH NPUHIUIIBI JEUCTBHS MAILLIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMICTB; pa3iuyarh yCJIOBUs UX O€3011aCHOTO MCII0JIb30BaHUs B
IIOBCEITHEBHOM KU3HU

11.17 [IpuBoauTE IpUMEpPHI BKJIaZa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -
(U3MKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOILET 0
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH

11.18 Hcnonbs30BaTh TeOpETHYECKUE 3HAHMS 1O (DU3UKE B TIOBCETHEBHOM JKM3HU
i1 o0ecTiedeHrst Oe30MaCHOCTH MpH 00palIeHn! ¢ prudopamu 1
TEXHUYECKUMH YCTPOMCTBAMH, JIsi COXPAHEHHS 3I0POBbS U COOIIOICHUS
HOPM 9KOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere

11.19 PaGorats B rpyme ¢ BBIMOIHEHUEM Pa3IMUHbIX COLIUAIBHBIX POJICH,
IUIAHUPOBATH Pa0OTy IPYIIIBI, PAIIHOHAIBHO PaCIPEISISITh 00SI3aHHOCTH U
TJTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJIeKBATHO
OIICHUBAThH BKJIA] KAXKJIOTO U3 YYACTHUKOB TPYIIIEI B PEIICHUE
paccmaTtpuBaeMoil mpoOIemMbl

Tabnuua 14.3
IIpoBepsiemblie 31eMeHTHI coaep:kanus (11 kiaacc)

Kon Kon [IpoBepsiembie 2IEMEHTBI COAEPIKAHMS
pasnena IIPOBEPSAEMOTO
HIIEMEHTA
4 DJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE T1OJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1 ITocTositHHBIE MarHUTHI. B3anuMoelicTBrE IOCTOSTHHBIX
MarHuToB

4.3.2 MarnutHoe nozue. Bekrop marautHON nHAYKUMA. [TpuHImn

cyneprno3uiuy. JInHuu MaruuTHOU MHIyKkuuu. Kaptuna
JIMHANA MarHUTHOW WHAYKIIUY TTOJISI TOCTOSIHHBIX MarHUTOB
4.3.3 MarsuTHoO€ 1oJie MpoBOJHMKA ¢ TOKOM. KapTruHa nmuHuii
MOJISL JUTHHHOTO TIPSIMOTO MTPOBOIHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MTPOBOJIHUKA, KATYIIKU C TOKOM. OTBIT DpcTena.
B3anMozeiicTBre NpOBOJTHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOylb M HallpaBJIEHNE

435 Cwua JlopeHnia, e€ Monynb U HampaBiieHue. [[BrkeHne
3apsKEHHON YacTHIIBI B OJTHOPOTHOM MarHUTHOM IIOJIE.
Pabota cuel Jlopenna




4.3.6

SIBIIEHNE HJIEKTPOMArHUTHOW MHAYKIIUU

4.3.7 IToTok BekTOpa MArHUTHOM MHIAYKLIIHHU

4.3.8 OJ1C uHAyKIMHU. 3aKOH JIEKTPOMArHUTHOW WHTYKITUN
Ddapazes

4.3.9 Buxpesoe annekrpudeckoe moie. IJIC nHIyKIuy B
MPOBOJTHUKE, IBMXKYILIEMCSI TOCTYIATEIBHO B OJTHOPOIHOM
MarHUTHOM I0JIe

4.3.10 ITpaBuno Jlenna

4311 WuayktuBHOCTh. SIBnenue camonnaykuuu. 31C
CaMOMHYKIIUU

4.3.12 OHeprusi MarHUTHOT'O NOJIS1 KATYIIKHU C TOKOM

4.3.13 DJIEKTPOMAarHuTHOE IOJIe

4.3.14 TexHu4eckue ycTpouCTBa: IOCTOSIHHBIE MATHUTHI,
AIIEKTPOMArHUTHI, AJIEKTPOIBUraTelb, YCKOPUTEIN
HJIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS 11€Yb

4.3.15 [TpakTuyeckue paboThl. M3yyeHrne MarHuTHOTO MOJIst

KaTyHIKHU C TOKOM. I/ICCHGI[OBEIHI/IC HeﬁCTBHH IHOCTOAHHOI'O
MaraiuTa Ha paMKy C TOKOM. I/ICCHGIIOBaHI/IC SABJICHHUA
SHeKTPOMaFHI/ITHOI‘/‘I HHAYKIUN

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U S5JIEKTPOMAI'HUTHBIE KOJIEGAHIMA

5.11

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOAHUA.
apmonunveckue konebanus. [lepron, yactora, aMILIUTya U
daza konebaHuit
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IIpyxrHHBIN MagsTHUK. MaTeMaTU4eCKUi MasTHUK

5.1.3

VYpaBHeHHE rapMOHHYECKUX KosieOanuii. Kunemarudeckoe u
TUHAMHUYECKOE OITMCaHNE KOIe0aTeIbHOI0 IBKEHNS

5.14

[IpeBpartienue sHEPruU NPy TAPMOHUYECKUX KOICOAHUSX.
CBsi3b aMIUIMTY/IBI KOJIEOAHUN MCXOTHOW BEIIMYHHBI C
aMIUTUTYAAMU KOJIeOaHUM €€ CKOPOCTH M YCKOPEHUs

5.15

KonebatenbHblil KOHTYp. CBOOOIHBIE AIEKTPOMAarHUTHbIE
KoJIeOaHus B UJI€JIbHOM Kosie0aTeIbHOM KOHTYpe. AHAIOTHs
MEX/1y MEXaHUYECKUMH U 3IEKTPOMArHUTHBIMU
kosiebanussMu. Popmyna TomcoHa

5.16

3aK0oH COXpaHEHUsI SHEPTUU B HJICATTLHOM KOJIe0aTeTbHOM
KOHTYpE

5.1.7

Breinyxaennble MexaHnndeckue konedanus. Pesonanc.
Pe3zonancHas kpuBasi. BeIHYXIeHHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHus.

5.1.8

ITepemennbIil Tok. CHHYCOUANIBbHBIN IEPEMEHHBIN TOK.

5.1.9

MonIHOCTh MEPEMECHHOT'O TOKaA. AMHJ’II/ITYI[HOC u
I[CﬁCTB}GOHIGG 3HAYCHUC CUJIbI TOKA U HAITPSIOKCHU A

5.1.10

Tpaucdopmarop. [IponusBoacTBo, nepeaaya u norpedieHne
AIIEKTPUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKH ITPU
IIPOU3BOJICTBE IEKTPUUECKOH 3Heprun. KynpTypa
MCIIOJIb30BaHUs DJIEKTPOIHEPT MU B OBCEITHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad, aneKTpudecKuit
3BOHOK, JINHUHU JJIEKTpoIiepeaay

5.1.12

[TpakTueckue padboTsl. MccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipysa. MccnenoBanne NepeMEeHHOr0 TOKA B LIENHU U3
IIOCJIEI0OBATEIbHO COCIMHEHHBIX KOHICHCATOPa, KaTyIIKH U
pe3ucTopa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHuuecKkue BOJIHBI, YCIOBUS pacrpocTpaHenus. [lepuon.
CKOpOCTh pacrpocTpaHEeHHUs U JJIMHA BOJIHBL. [lonepeunsie u
MIPOJI0JIbHBIEC BOJTHBI

5.2.2

WuTepdepenius n nudpaxius MEXaHHYECKUX BOJIH

5.2.3

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa TOHa.
TemOp 3ByKa

524

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3ITYYCHUS
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanys BEKTOPOB
E, B 1 B 2JIeKTpPOMarHuTHOW BOJIHE B BAKYYME

5.25

CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE,
IpesoMIIeHUE, MOJSIpU3anus, AUPpakius, uHTepepeHIus.
CKOpPOCTh 37I€KTPOMArHUTHBIX BOJIH

5.2.6

[IIxana sneKTpoOMarHUTHBIX BOJIH. [Ipumenenne
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIUIIBI paInOCBA3H U TeNeBHACHM. Pagnoaokarusi.
DJIEKTPOMArHUTHOE 3arps3HEHNE OKPY>KAIOIIEH CPeIbl

5.2.8

TexHUYECKHEe YCTPONUCTBA: MYy3bIKAJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBas TUAarHOCTHKA B TEXHUKE U MEUIIMHE, paaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITUKA

531

[IpssMonMHENHOE pacCIIPOCTPAaHEHNE CBETA B OJHOPOJHOU
cpene. JIyu ceera

5.3.2

OTtpaxeHue cBeTa. 3akoHbI OTpakeHus ceta. [loctpoenue
N300paKeHMI B TUIOCKOM 3epKalie

5.3.3

HpCJIOMJIeHI/Ie cBeTa. 3aKOHBI IMPCJIOMJIICHUA CBCTA.
AOCOIIOTHEIH ITOKAa3aTellb IMPCIIOMJICHH A

534

ITonnoe BHyTpeHHEE oTpaxeHnue. IIpenenpHbIi yros nojaHoro
BHYTPEHHET0 OTPaXKEHUs

5.3.5

ﬂI/ICHepCI/I}I cBeta. CI0XKHBIN cOCTaB OEJI0TO CBETA. ]_[BCT

5.3.6

Colwuparomue u paccenBaromye JUH3bI. TOHKas JIMH3a.
@DOKyCHOE paccTOSHUE M ONTUYECKAasi CUla TOHKOM JIMH3HI.
[TocTpoenue n3o0pakeHui B COOMPAIOIINX M PACCEUBAIOIITNX
nuH3ax. PopMyina TOHKOHN JIMH3BL. Y BEIUYEHHE, JaBaeMOe
JIMH30M1

5.3.7

Hpeﬂenm IIPUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKHU

5.3.8

WnTepdepenius ceeta. KorepeHTHbIE HCTOUHUKU. Y CIIOBUS
HaOJI01eHUST MAKCUMYMOB 1 MUHUMYMOB B
MHTEP(PEPEHIIMOHHOM KapTUHE OT ABYX CHH(a3HBIX
KOT'€pEHTHBIX NCTOYHHUKOB

5.3.9

Judpakuus csera. Judpakunonnas pemérka. YcioBue
Ha0JII0/IEHUS TJIABHBIX MAaKCUMYMOB IIPH MaJI€HUN
MOHOXPOMATHUYECKOT'0 CBETA Ha TU(PPAKIIMOHHYIO PEHIETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHuUeckue ycTpoucTBa: OUKH, JIyna, (hoToanmapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITUKA, TM(PAKIMOHHAS PEHIETKA, TTOJISIPOUT

5.3.12

[TpakTueckue paboThl. I3Mepenue nmokasarens
npesnomienus. MccnenoBanue cBoicTB H300paskeHHi B
nuH3ax. Habmonenue aucnepcun ceera

DJIEMEHTbI CIIELIUAJIbBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

rpaHI/II_IBI MNPUMCHUMOCTHU KJ1aCCUYECKON MEXaHUKH.
HOCTy.]'IaTI)I TCOPHUU OTHOCUTCIIBHOCTU: MHBAPUAHTHOCTDH




MOJYJSI CKOPOCTH CBETA B BaKyyMme, TPUHITUTI
OTHOCUTEJILHOCTH DUHIITENHA

6.2 OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHHU
U COKpAaIlleHHE JJINHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsI3b MaCCBhI C SHEPTHEN U UMITYJIbCOM CBOOOHOM YaCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®1U3UKA
7.1 SJIEMEHTEI KBAHTOBOU OIITUKH
7.1.1 ®dotonbl. opmyna [Tnanka cBsi3u sHEprUM POTOHA C €TO
Y4aCTOTOW. DHEPTHs ¥ UMITYIILC POTOHA
7.1.2 OtkpeiTue u uccienoBanue Goroddpdexra. OnbiTer AT
CronetoBa. 3akoHbl poTorddexTa
7.1.3 VYpaBuenue DitHmreiHa 1151 hoTodddekra. "KpacHas
rpanuna” gorordpdexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
7.1.6 TexHuueckue ycTporcTBa: OTOIIEMEHT, (POTOAATUHK,
CoJIHEeYyHast 6aTapesi, CBeTO O]
7.2 CTPOEHUME ATOMA
721 Monens aroma Tomcona. OnwiTel Pe3epdopaa o
UCCIIeIOBaHMIO cTpoeHus aToMa. [InanerapHas Mozens
aToma
7.2.2 [Toctrynatel bopa. M3nydenue u nornomienrue GOTOHOB MpU
Iepexo/ie aToOMa ¢ OAHOT0 YPOBHS SHEPTUU Ha APyron. Bubl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOAOPOa
7.2.3 Bonnossie cBoiictBa yactuil. Bomusl ne bpoiins.
KopmyckynsapHo-BoaHOBOH nyanusm. Audpakius
HIIEKTPOHOB HA KPUCTAILIAX
7.24 CnoHTaHHOE M BBIHY)KJIEHHOE U3JIy4Y€HHUE. Y CTPONCTBO U
IPUHLMI pabOoTHI J1a3epa
7.2.5 TexHHueCKne yCTpONCTBA: CIIEKTPAIBHBIM aHAIN3
(criekTpockoI), 1a3ep, KBAHTOBBIM KOMIBIOTED
7.2.6 ITpakTueckue padbotsl. HabmoneHne nmHenvaroro cnekTpa
7.3 ATOMHOE AJ1PO
7.3.1 MeTo/ 161 Ha0JIIOIEHUS] M PETHCTPAIMH 3JIEMEHTAPHBIX YaCTHUI]
7.3.2 OtkpseiTue paguoakTuBHOCTH. OnbITH Pe3epdopaa mo
OTIPENIEIICHUIO COCTaBa PaIMOAKTUBHOTO U3ITyYCHHUS.
CgoiicTBa anb(a-, 6eta-, ramma-u3nydeHus. Bnusaue
paIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI
7.3.3 OTtkpeITHE TPOTOHA U HeTpoHa. HykiioHHas Moaens sapa
['eiizenOepra - Banenko. 3apsin sapa. MaccoBoe 4ucio
sapa. 30Tomnsl
7.3.4 Anbda-pacnaa. IeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnana.l'aMma-uznydeHue. 3aKOH paJIuOaKTUBHOTO pacnaja
7.3.5 OHeprus cBsI3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledext
MacchlI sipa
7.3.6 SAnepHble peakiyuu. [lenenne u CUHTES siiep
7.3.7 SAnepusiii peaktop. TepmosinepHslit cuntes. [IpoGnemMsl n
NEPCIEKTUBHI SACPHON SHEPTETUKH. IKOIOTUIECKHE
ACIIEKTBHI SJIEPHOM SHEPreTUKU
7.3.8 OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

(I)YHI[aMCHTaJ'IBHBIC B3aUMOICHCTBUS




7.3.9

TexHuueckre yCTpocTBa: 103UMETpP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oM0Oa

7.3.10

[TpakTrueckue padotsl. MiccnenoBanue TpekoB dyacTuil (1o
roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bup 3Bé31H0T0 Heba. Co3Be3nus, ipKue 3BE3/IbI, ITAHETHI,
HUX BUIAMOE JBM)KCHHE

8.2

Conneunas cucrema. Ilnanersl 3emHol rpynmnsl. [lnaneTs-
TMTaHTBI U MX CIIyTHHUKH, KAPJIMKOBBIE IUIaHEThl. Mauible Tena
CoHEeYHOM CUCTEMBI

8.3

Comnnne, hotochepa u armocdepa. CoHedHast AKTHBHOCTh

8.4

Uctounuk snepruu CosiHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: MAacCa, CBETUMOCTb,
paauyc, TeMIiepaTypa, uX B3auMocBs3b. [luarpamMmma
"CHeKTpalbHBIN KJIACC - CBETUMOCTH". 3BE3/1bI TJIaBHOU
IMOCJIEIOBATEILHOCTH. 3aBUCUMOCTD ''Macca - CBETUMOCTh"
JUI 3BE3]1 TJIABHOM MOCJICA0BATEIILHOCTH

8.6

Buytpennee ctpoenue 38€311.COBpeMEHHbIE ITPEICTABICHUS
0 MPOUCXOXKIEHUU U 3BotOIMU CoHIIa U 3BE3/1. DTarbl
JKU3HU 3BE3]

8.7

Mneunslii [1yTs - Hama ["anaktuka. CiupanbHas CTpyKTypa
["amakTuky, pacupeneneHue 3BE€31, ra3a v nsliu. [lonoxenue
u nBrxenue Connna B ['anakruke. Ilnockas u cepuueckas
noacucTeMsl ['aJlakTHKH

8.8

Tunel ranakTuk. PaguoraiakTuku u kBa3zapsl. YEpHBIE TBIPBI
B SIIpax rajakTHK

8.9

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xab60ma.
Pas0eranue ranaktuk. Bospact u paauyc Becenennoit, reopus
Bosnbiioro B3peiBa. Mojens "ropsueii Beenennoit".
PennkroBoe n3nydeHne

8.10

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.
Hepeménnsie nmpobieMbl aCTpOHOMUU




TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne ni/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 06pA30BATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O TTO3HAHUS 2 bubmorexa [IOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunevaruia ° https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpUn https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 Ocrose! TCPMOZIMHAMMIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' ®Da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK
4.1 J7IeKTpOCTATHIE 10 . https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 1 1 bubmuorexa [JOK

PA3JIMIHBIX CpCaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 22
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosjie. DJIeKTpOMarHuTHas 11 1 3 bubmumorexa [IOK
' WH YKLV https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBOM OITHKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 ATOMRO® 7p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pa3nen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 1 bubnuoreka [JOK
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\ https://m.edsoo.ru/7f41c97c

Wroro no pazueny 7
Pa3nen 6. OBOBIIAIOINEE IOBTOPEHHUE
0.1 O0obrwaiomee nosTopeHHe 4 EES;I:I;I/?YT]Z?S,(EE)(.)I’IS/?MRQ?C
Hroro no pazneny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosaunuyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
Ne i/ Tema YpoKka Beero KO]—[TpOJ]])H[,[e HpaKaneCKne H3ydenus 06pa30BaTeJ1Ll-Ible
padoTbI padoThbI pecypcbl
i Hayeiaie icrops nOmt: ! BuGmorera LIOK
v A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Poab u mecTo pusuku B
2 (hopMHUPOBaHUHM COBPEMEHHOM 1 bubnnorexa [JOK
HAY4YHOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYCCKON JIEATSILHOCTH JIFOICH
MexaHnueckoe IBUKEHHE.
3 OTHOCHTEIHPHOCTH MEXaHHIECKOTO 1 bubnuorexa [IOK
nBrokenus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
;| e omor : B LOK
! . yeKop https://m.edsoo.ru/ff0c3620
MIPSIMOJTMHENHOE JIBHKCHHE
bu6mmoteka IIOK
5 Bxonsmas koHTponbHas paboTa 1 1 hitps://m.edso0.ru/ff0c372¢
6 Crotormon moocemer Y exomerine ] BuGnorexa LIOK
a1 a ) p https://m.edsoo.ru/ff0c39cc
CcBOOOIHOTO MaJAEHUS
7 omering airepmantof routat o 1 bumorera LIOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
o | g emememen . | B LOK
pHH ' https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproTOHA
9 Edizcizia-ﬂiﬂfﬁﬁ r]IBPTIj)HI(I)gIH:saKOH 1 bubmmorexa LIOK
ynep 1 j pou’ https://m.edsoo.ru/ff0c3be8
HproTona niist MaTepuanbHOM TOUKH
10 Tperuii 3akon Herotona s 1 but6mmoreka [IOK

MaTCpHUAJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8
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3aKoH BCEMHUPHOro TsaroreHus. Cuia

but6mmoreka [IOK

11 TsKecTH. IlepBas kocMudeckas hitps://m.edso0.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. Koaddunment tpenus.

13 Cuna cgnpOTHBnel({qu:I rIIlpI/I ,Z[BI/IE(CHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76

TeJa B KUJAKOCTH WIH rase
[TocTynarenbHOE U BpaliareabHOe

14 JBIKEHHE a0COJIIOTHO TBEPOTO TeEa. bu6nmorexa LIOK
MowmenT cuibl. [Tneyo cuitbl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElla
NMnynsc MmaTepuabHOM TOYKH,

15 CHCTEMbI MaTepUAIbHBIX TOUEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHSI https://m.edsoo.ru/ff0c43d6
UMITyNbca. PeakTuBHOE IBHYKEHHE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckast sHeprus MarepuaabHON bubmmnoreka HOK
Touku. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SJHEPrUu
[TorenimansHas 3HEPTHS.
[loTeHumanpHas SHEPTUs yIpyro

17 )Ie(l)opll\l/II/IpOBaHHOﬁ lfpy)KZHEI}.,r bubmorexa LIOK

https://m.edsoo.ru/ffOc461a

[ToTenuuansHas >Heprus Tena BOIU3U
MMOBEPXHOCTH 3E€MJIU
[ToTennmuanbHbIe U HETOTEHIIUATLHBIE
cmbl. CBs3b pabOTHI
HETOTEHITUAJIBHBIX CHUJI C U3MEHEHHEM but6mmorekxa [IOK

18 . .
MEXaHUYECKOM SHEPIHU CHCTEMBI Tell. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU
Wuctpykrax no Th. JlabopaTopHas
pabota Ne 1 «MccrnenoBanue CBSI3u

19 paboThI CUITBI C U3MEHEHHEM

MEXaHUYECKON DHEPIUU Tela Ha
IIPUMEPE PACTSHKCHUS PE3HHOBOTO
KIyTa»
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Kontponbnas padorta Ne 1 mo teme

20 «Kunemaruka. J[unamuka. 3aKoHbI ]f?tptlggil;l/?nT.e;iiflJl(JC.)rIlf/ffOC Ab74
COXPAHEHHUS B MEXaHHUKE)

AHaM3 KOHTPOJIBHOM pabOTHI.

21 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- bubmmoreka [JOK
KMHETHYECKOM TeopHuu. BpoyHOBCKOE https://m.edsoo.ru/ffOc4dc2
nskenue. uddysus
Xapakrep JBUKEHUS U

29 B3aUMOJEUCTBHA YaCTUI] BEIIECTBA. bu6nmoreka [IOK
Mopenu cTpoeHHs Ta30B, KUIAKOCTEH U https://m.edsoo.ru/ff0c4dc2
TBEPJIBIX TEIl

23 Macca monekyi. KonngectBo Bbu6mmoteka [JOK
BeriectBa. [locrosiHHas ABoraapo https://m.edsoo.ru/ffOc4dc2
TennoBoe paBHOBecue. TemnepaTypa u

24 e€ uamepenue. [lkana TeMnepaTypyp EH@]_HOTeKa HOK

ttps://m.edsoo.ru/ffOc4dc2
ILenbcus

o5 WUneanpusrii raz 8 MKT. OcHoBHOE bubnmorexa LIOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemiepaTypa Kak Mepa

26 CpeaHel KHHETUYECKON DHEPTUU bubnnorexa [JOK
JIBMDKCHUST MOJICKYJ1. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3axoH JlanpToHa. ['a30BbIE 3aKOHBI
Wuctpykrax no Th. JlaboparopHas

28 paborta Ne 2 «MccnenoBanue bubnuotexa [JOK
3aBHCUMOCTH MEX/y MapaMeTpaMu https://m.edsoo.ru/ff0c570e
COCTOSIHUSI pa3peKeHHOI'0 Ta3a

29 N3onporiecchl B uaeaabHOM rase u ux bubnunorexa LIOK
rpaduyeckoe npeICTaBICHuE https://m.edsoo.ru/ff0c570e
BnyTtpenHss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 criocoObI €€ n3meHnenus. KonnuectBo bubnuotexa [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTrHUsl OJHOATOMHOTO UJEAIbHOTO
rasa

31 Buasl Teronepenaun bubnmoreka [JOK



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
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

https://m.edsoo.ru/ff0c5¢c36

y,I[GJ'IBHafI TEIMI0EMKOCTh BEIECTRA.

32 KomndecTBo TEmIOTH IPH Bubmorexa HOK
P https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AauabaTHBIN poIece
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubmuorexa [{OK
PUMEHEHHE K H301poLieccamM https://m.edsoo.ru/ff0c5efc
y | Hommoen moies B LOK
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI
35 [Tpunmun nevicreus u KIIJ TenmoBoit bu6nmorexa LIOK
MaIlHHEBI https://m.edsoo.ru/ff0c600a
36 g}?:)(;o}lf;gg;;ee ;O (I)<61;I'IIC[I\I/ILI Bubmorexa HOK
p https://m.edsoo.ru/ff0c600a
TETUIOHEPTETUKH
37 Pemenne 3amad no teme «TeroBkie bubnunoreka LIOK
JBUTATEIIN» https://m.edsoo.ru/ff0c600a
38 O606menue o Teme «MomnekynsipHas bubnnorexa [JOK
¢usrka. OCHOBBI TEPMOTMTHAMHKI https://m.edsoo.ru/ff0c6938
39 o s, Ootonts Bu6motexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
1 lapootpmensemte a xomcacars Bunorexa LIOK
POOOD a Tt https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunenue
n o noye. Haosmentsti BuGmorera LIOK
nap Ayxa. - https://m.eds00.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u
42 amopdHbIe TeIa. AHU3OTPOIHS bubnuotexa [JOK
CBOMCTB KpucTaioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbBIE MaTEPHAITBI
23 T BuGmorera LIOK
A ) https://m.edsoo.ru/ff0c6708
CyOmmmariust
44 YpaBHEHHE TEIIOBOTO OamaHca bubmorexa I[TOK

https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c64d8
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DJIeKTpU3anus Tel. DIEKTPUUECKUN

45 3aps. JIBa BUa JIEKTPUUECKUX bubmorexa I[IOK
' https://m.edsoo.ru/ffOc6bcc
3aps/10B
4 A A — bu6aorexa LIOK
' https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO0 3apsiaa
w S — buGaorexa LIOK
’ https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 37IEKTPUUECKOTO
48 noss. [IpuHuun cynepno3unuu bu6nmorexa LIOK
AIEKTPUUYECKUX TOJICH. JInHuM https://m.edsoo.ru/ffOc6df2
HaANPsHKEHHOCTH
| Do e Bumores 110K
: ' https://m.edsoo.ru/ffOc6f00
MIOTEHIMAJIOB
S0 saexmpoctammccrou mone. Butimotexa LIOK
' https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTh
. bu6nmorexa LIOK
>1 dnexTpoémrocts. Konercarop https://m.edsoo.ru/ff0c7126
52 I?(J)II-?;;II;gsi/i)l;oacg)I:ICJ;(;(I:/II;O;;)pHXCHHOFO bubmmorexa [IOK
: https://m.edsoo.ru/ff0c72c0
KOHJEHcaTopa
o | rmyemee T Teopopun B 0K
. " https://m.edsoo.ru/ff0c72c0
AIIEKTPOEMKOCTH KOHAEHCATOpA
[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
54 anmapara, CTpyHHOI0O IPUHTEPA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3emiIeHHE AIIEKTPOPUOOPOB
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
55 Cuna toka. Hanpsxenue.

Conportusnenue. 3akon Oma it
ydacTka Ienu



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

[TocnenoBarenpHOE, TAPATUICILHOE,
CMEIIIaHHOE COCIMHEHNE

bubnunorexa LIOK

56 npoBoaHUKOB. MHCTpyKTax 1o Th. 0.5 hitps://m.edsoo.ru/ffOc74f0
Jlaboparopuas pabota Ne 4 «3yueHue
CMEIIaHHOTO COEAMHEHHUSI PE3UCTOPOB

57 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bub6numoreka [IOK
Toka. 3akoH Jxoyss-JleHna https://m.edsoo.ru/ff0c7838
3axoH OMa 11 ITOJIHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe

58 3ambikanue. Macrpykrax no Th. 05 bubmmoreka [JOK
Jlabopatopnas padora Ne 5 ' https://m.edsoo.ru/ff0c7ae0
«3mepenne D/1C uctouynuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUS

59 O06o01IeHne 110 TEME bubnnorexa [{OK
«DIIEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc84ae

60 KonTponbnas padora Ne 2 o Teme bubnnorexa [JOK
«DJEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c82ba
AHanu3 KOHTPOJIbHOM pabOTHI.

o | Srmomm s épa BuGaiorsa LOK

' https://m.edsoo.ru/ff0c84ae

COIPOTHUBIIEHUS] METAIIIIOB OT
temreparypbl. CBEpXIIPOBOIUMOCTh

62 DNEeKTPUYECKHUI TOK B BAaKyyMe. bubmuorexa [IOK
CBoOJiCTBa AIIEKTPOHHBIX TYYKOB https://m.edsoo.ru/ff0c86fc
[TonynpoBoIHUKH, UX COOCTBEHHAS U

63 IIpUMECHas MPOBOAUMOCTh. CBOMCTBA bu6muoreka [JOK
p—n-nepexoxa. IloaynpoBo HUKOBBIE https://m.edsoo.ru/ff0c88be
prOOpbI
DNEeKTPUUECKUN TOK B pacTBOpPaAX U

64 pacriaBax 3JEKTPOJIUTOB. bubnuotexa [JOK
DNEKTPOIUTHYECKAS AUCCOITUAITHS. https://m.edsoo.ru/ff0c8a8a
DIIEKTPOJIN3
DJIEKTPUYECKUH TOK B Ta3ax.

65 CamocTosTeIbHBIN U bubmuorexa [{OK
HECaMOCTOSTEIbHBIN pa3psia. MoTHuUS. https://m.edsoo.ru/ff0c8c56
[Inazma

66 DnexTpuueckue mprudopkl 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c7ae0
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YCTPOMCTBA M UX MPAKTHYCCKOE
npuMmenenue. [IpaBuia TeXHUKH
oe3omacHoctu. O00OIIEHNE 10 TEME
«DQIIEKTPUIECKHUI TOK B PA3IMUHBIX
cpenmax»

https://m.edsoo.ru/ff0c8f6c

PezepBubiii ypok. KonTposbHas

67 pabota Ne 3 o Teme "DNeKTpUUECKUI 1
TOK B pa3JIMYHBIX cpeaax"
68 PeszepBubIil ypok. O600maronuii ypok 1
o reMaM 10 knacca
OBIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka Kont I Aara oOpa3oBaTe/ibHbIE
. Beero POJIbHBbIE paKkTHYecKue W3ydeHHs p
padoThI padoThI pecypchl
[TocTostHHBIE MATHUTHI U X
1 B3auMoOAercTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop MmarautHOM MHAYKIUH. JInHIK https://m.edso0.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTtHoe 1ose MpOBOJHHKA C
2 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3aumopelicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
3 padotade L diyeme o 1 ) Bumioreks LIOK
https://m.edsoo.ru/ff0c98fe
T0JIsL KATYILIKH C TOKOM»
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
4 Wuctpykrax no Th. JlaboparopHas 1 1 bubnuoreka [IOK
pabota Ne 2 «MccnemoBanue AeHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
5 Hﬂ;;;;fﬁl’l;rj; };;I;;Ig;g;fq};imuy 1 bubmorexa [IOK
) https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. PaGota cuier Jloperia
OnekTpoMarauTHas HHAYKIus. [loTok
6 BEKTOpa MarHUTHON uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
unnykuuu dapazges
Huctpykrax mo Th. TOpHAast
7 pa6i)TpayJIifga3 «I/fccnez[J(I)zggﬁz S(I);)J'I;—II/I}I 1 1 bubmiorexa LHOK
o https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHON WHIYKITAH)
NHayKTUBHOCTD. SIBIICHUE
8 camouHaykiuu. 9J1C caMOMHAYKLUN. 1 bubnuoreka [IOK
DHeprust MArHUTHOTO TOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
9 TexHuueckue ycTpoicTBa U UX 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

MPUMEHEHHUE: TTOCTOSTHHBIE MAarHUTBHI,
3JIEKTPOMArHUTBI, JIEKTPOIBUTATENb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAS [I€Yb

00600ueHue 110 Teme «MaraHuTHoe
oJie. DJICKTPOMArHUTHAS HHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota Ne 1 o teme
«MarsuTHoe 1nozJe.
DNeKTpOMarHuTHAas WHIYKIIHS)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

AHa13 KOHTPOJIBHOU pabOTHI.
CB0OOIHBIE MEXaHUUECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBparenue suepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

Wuctpykrax no Th. JlabopaTopHas
pabora Ne 4 «MccrnenoBanue
3aBUCUMOCTH NIEPHOJIA MAJIBIX
KoJieOaHUM Tpy3a HAa HUTHU OT JIJTUHBI
HUTHU U MAcChl Tpy3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KoJieOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHYSCKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHH B UICATLHOM KOJIe0aTeTbHOM
KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBienue o 3aTyXaroMINX
KoseOaHusx. BolHyKIeHHbIE
MexaHHJecKHue konedanns. Pe3onanc.
BBIHY)K}IGHHBIG SHCKTpOMaFHI/ITHBIe
KoJIe0aHus

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U

bubmuorexa [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cab82
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HAIps>KCHUA

18

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue
ANEKTPUYECKOM SHEPTUU

19

20

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE SJIEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa, JIMHUN
aJeKTponepenay

DKOJOrM4eCKUe PUCKU TIpU
MIPOM3BOCTBE IEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus
3JIEKTPOSHEPTUU B OBCEIHEBHOM
KHU3HU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHu4ecKue BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth
pacrpocTpaHeHHsI U JJTHHA BOJIHBI.
HOHepe‘-IHI)IG " IPOJ0JIbHBIC BOJIHBI

3Byk. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

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

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoKcTBa U ckopocTk. [Ikana
3JI€KTPOMAarHUTHBIX BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

25

26

[TpuHIUTIBI PATHOCBS3U U
TCIICBUACHUS. Pa3BI/ITI/Ie Cpe}ICTB
cBs3u. Paguonokamusg. O000IIeHHE 10
Tene «KonebaHus 1 BOTHBI»

KonTponbnas padora Ne 2
«Konebanus u BOIHBI»

AHanu3 KOHTPOJIbHOM pabOTHI.
[IpssMonMHENHOE pacpOCTpaHEHUE
CBETa B OIHOPOJHOM cpefie. ToueuHbli
HCTOYHMK cBeTa. JIyy cBera

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [Toctpoenne nzobpaxkeHuit B
IIJIOCKOM 3€pKajie

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienue ceera. [lonHoe

bubmuorexa [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd4e0

BHYTpEHHee oTpakeHue. [IpenenbHblii
YTOJI [IOJIHOTO BHYTPEHHETO
OTpakKeHHUSI

https://m.edsoo.ru/ffOcd7f6

HNuctpykrax o Th. Jlaboparopras

bubmuoreka [JOK

29 pabora Ne 5 «/3MepeHue mokasarens https://m.edsoo.ru/ffocd67a
MIPEIOMIICHUS CTEKIIa»
o | L oemoeme et B 10K
' ' https://m.edsoo.ru/ffOcddle
VYBenu4eHue JTUH3bI
3 patoms Ne 6 dlfccanonane cvoiers ubmiorera LIOK
- https://m.edsoo.ru/ffOcddle
M300paXEHUI B TUH3AX)
Hucnepcus ceera. CIoXHBIA COCTaB
32 6enoro ceera. L{BeT. MHCTpyKTaX)K MO
Tb. Jlaboparoprast padota Ne 7
«HabnroieHue qucnepcuu cBeTay
33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
cera. J{udpakiuonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Monsipusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
YCJIOBHS MX 0€30MaCHOT0 TPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIacCH4eCKOoU MexaHuKH. [locTynarsl bubnuoreka [IOK
CIIeIUATIbHOM TeOpHUn https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
THOCHTEIIHOCTh OJTHOBPEMECHHOCTH.
37 ?aM:;ne;Ee B(;‘)CGMC(I){)II/I 12 c%ip:mezcue bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
HEPrus U UMITYJTb STHUBHCTCKON
38 t?aceTI:/IL[LI CBHSBy JI;I/Ia((::(l:)BeIHC 3Hep1(“:1/1217101/1 bubmmorexa LJOK
' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS
o
| Eomomoaspeli oS O B LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
40 AHaM3 KOHTPOJIBHOM pabOTHI. bu6mmorexa [JOK



https://m.edsoo.ru/ff0cd7f6
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®otonsl. Dopmyina [1nanka. JHeprus
Y UMITYJIbC OTOHA

OTKpbITHE U HCCIIEI0BAHUE

https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK

41 porospexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
g | o foroupern Spmeme Bumorea 10K
: https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhortosddexra
13| ToGonemn, Kemmrsconoe achomre Bubmiorera LIOK
: https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiicTBa u
44 MPAKTUYECKOE TPUMEHEHHUE:
(dhoTo35eMeHT, (HOTOIATYNK, COTHEUHAS
Oarapesi, CBETOAHO]]
45 Pemenue 3amad mo reme «91E€MEHTHI bu6mmorexa [IOK
KBAHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
)| B Yoo omm: B 0K
' https://m.edsoo.ru/ff0d091a
[InanerapHas Mmozens aToma
bu6mmoreka [JOK
47 Hocrynatet Bopa https://m.edsoo.ru/ffOdOafa
p | Do mommene b Bumorera 110K
. https://m.edsoo.ru/ffOdOafa
SHEPTHUH Ha Apyroi. Buasl ciekTpos
BonnoBele cBoMcTBa YacTHIl. BOIHBI
49 ne bporina. KopnyckynsipHO-BOJIHOBO#M bubnmuotexa [JOK
nyanu3M. CIIOHTaHHOE | https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTYYCHHE
o | eopmosmmmor. One: B 10K
https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3ITYICHUS
CgoiicTBa anbda-, 6era-, raMma-
51 u3iydeHus. BiausHue

PaaMOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman.
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyyenue

OHeprus cBA3M HYKJIOHOB B SJpE.

S nepHble peakuuu. SepHbId peakTop.
[Tpobnembl, epCreKTUBEL,
9KOJIOTMUYECKUE aCTEeKThI SCPHON
SHEPreTUKU

OnemeHTapHble YacTUllbl. OTKpPBITHE
o3uTpoHa. MeTo/bl HaOM0IeH!s U
perucTpanuu 3JIeMEHTapHbIX YaCTHLI.
Kpyribiii cton «®yHnameHTanbHbIe
B3auMozeucTBusA. EAMHCTBO
(bu3n4ecKoil KapTUHBI MUPa

bubmuoreka [JOK
https://m.edso0.ru/ff0d1162

bubmuoreka [JOK
https://m.edso0.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

3TaHI)I pa3BI/ITI/I$I aCTpOHOMI/II/I.
[TpuknagHOE 1 MHPOBO33PEHYECKOE
3Ha4YeHHE acTPOHOMHUU. But 3BE€31HOTO
Heba. Co3Be3us, sipKue 3BE3bI,
IITAHETHBI, UX BUJUMOC IBUXKXCHUC.
ConneyHas cuctemMa

56

57

Connne. ConHevHasi akTUBHOCTb.
Nctounuk sHeprun ConHua U 3BE3]

3BE31bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI IIaBHOU
IIOCJIEI0BATENBbHOCTH. BHyTpeHHEe
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABICHUS O IIPOUCXOKICHUU U
sBosonu CosHIa U 3BE3]

58

Muneunsiii Ilyre — Hamma 'anakTuka.
[Tonoxxenue u amxenne CoyHLa B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI
B IIPAX TaJaKTUK

59

Bcenennas. Pazberanue rainakTHk.
Teopus boiboro B3peiBa.
PennkroBoe u3inydeHue.
MeraranakTuka



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60

Hepertrenusie mpo01eMbl aCTPOHOMHH.
006001uIeHue 110 Teme «DIEMEHTHI
ACTPOHOMHMHU U aCTPODHUIUKIY

61

62

63

Kontponbnas padota Ne 4 «D1eMeHTbI
aCTPOHOMHUH U aCTPOPHUIUKI

O6o06maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B DIKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJioBeKa

O606maromuii ypok. Pois u Mmecto
(U3HUKY ¥ aCTPOHOMHH B COBPEMECHHOM
HAY4YHOH KapTUHE MUPA

64

65

O606maromuii ypok. Poib
(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (pU3NUIECKOM
KapTUHE MUpa

O6o06matomuii ypok. Mecro
¢bu3nveckoil KapTUHBI MUpa B 00IIEM
pSTy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IPEJCTABICHUNA O IPUPOJIE

66

67

68

PesepBHbIil ypok. MarautHoe mnoiie.
DneKTpOMarHuTHas UHAYKLUS

PesepBubiit ypok. Ontuka. OCHOBBI
CHeluaIbHON TeOpun
OTHOCUTEITLHOCTH

Peseprubiil ypok. KBantoBas ¢usnka.

DJeMeHTHl aCTPOHOMUU U
acTpo(U3HUKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1.

Msikumes I'.4., Byxosues b.b., Corckuiit H.H. ®u3uka. 10 knacc: yaeOHUK 15
001eoOpazoBart. opranu3aiuii: 6a3oBbIi U TpoPrIIbHBIN ypoBHU - MockBa: «I[IpocBemieHuey,
2013. — 366

Mskumes I'.4., byxosues b.b., Hapyrun B.M. ®u3uka. 11 kiacc: yaeOHHUK 115

001eoOpazoBat. opraHu3aiuii: 0a30BbIi U yriy0aeHHBIN YpoBHU - MockBa: «IIpocBemenue,
2020. — 322

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.
2.
3.
4.
3)

. Mapon A.E. ®usuka. 11 xnacc: nunaktudeckue marepuaibi— Mocksa: «Jpoday, 2007. — 143

PeivkeBuu A.T1. ®usuka. 3amauank. 10-11 kimaccer: mocobue aiist o0ieoopas3oBar.
yupexaenuit - Mocksa: «/poda», 2005. — 188

I'pomiieBa O.U. TemaTnueckre KOHTPOIBHBIE U CAMOCTOSITEIbHBIC PaObOTHI MO pu3uke. 10
Kitacc - Mocksa: «9k3amen», 2012, — 192

I'pomiieBa O.U. TemaTnueckre KOHTPOIBHBIE U CAMOCTOSITENIbHBIC pa0doTHI 10 pu3uke. 11
Kknacc - MockBa: «9k3amen», 2012. — 144

Mapon A.E. ®uszuka. 10 knacc: nunaktudeckue marepuaiibi— Mocksa: «Jpoday, 2005. — 156

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1
2
3

4

bubnuroreka L{IOK https://urok.apkpro.ru/
https://edsoo.ru/konstruktor-rabochih-programm/
S-xmacc https://www.yaklass.ru/

Hudoypox https://infourok.ru/



https://urok.apkpro.ru/
https://edsoo.ru/konstruktor-rabochih-programm/
https://www.yaklass.ru/
https://infourok.ru/
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