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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO O0IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil MporpaMMbl BOCHHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTro
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kimaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETENIFHOCTHOTO Noaxoaa. [IporpamMma o ¢pu3nke coOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHus, IIAHUPYEMbIE
pe3yNnbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (GU3UKK HAa 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThl IO rojiaM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIas B KAUECTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHbBIN BKJIJ B CUCTEMY 3HaHHI 00 OKpY>KalolIeM MUDE.
HIkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
IPUMEHSATh HAyYHBIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YUeOHBIX HCCIIEI0OBAHUM.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIHUIIBI €10 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepuan Kypca GU3UKH 00bETUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMUpOBAHUE MPEACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NYeCcKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX NPHUIIOKEHUIN U3yUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peasu3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,

MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBpPEMEHHOCTH, KOTOPELIC CBA3aHblI C Pa3BUTUEM
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TEXHUKU U TEXHOJIOTUH, a TaKke 00CYKAeHUs MpoOJIeM pallMOHAIBHOTO IPUPOIONIONIBE30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHUpPOBAHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHMH, JJIS ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MIPOIIECCOB).

CucTeMHO-IeATEITbHOCTHBIN MOAX0 B Kypce (DU3UKU peaiu3yeTcs MPEexIe BCEro 3a Cuér
OpraHu3alK 3KCIIEPUMEHTAILHON JesATeIbHOCTH oOydaromuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUEHHUYECKUX INPAKTUYECKUX paldoT. BelaeneHue B yka3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IOPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Boinbiioe BHUMaHUE yaenseTcs PeleHUI0 pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacu€THBIX 3a/1a4 TMPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUSA U3 Pa3HBIX pa3zenoB. i KayeCTBEHHBIX 3ajjay IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (PU3NYCCKOW MOJIEIH I CHTyaIlMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHMsl JTOJKEH M3y4yaThCsl B YCIOBHSX NMPEAMETHOTO KaOWHeTa (DU3MKU WIN B
YCIOBHUSX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOr0 IuKia. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0IMMOE JTabopaToOpHOE 000PYIOBAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYEHHYECKHX TPAKTHYECKUX paboT © JIEMOHCTPAIlMOHHOE
obopyioBaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C MPHHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeuuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBHIX JIEMOHCTPALMH ISl MCCIEOBAaHUS HM3y4YaeMbIX SIBJICHUH M TIPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISl YUYEHHUECKUX IMPaKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMILJIEKTOB M OOecleyMBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOpATOPHil.

OCHOBHBIMU 1IETISIMHU U3Y4EHUS (GU3UKU B 001IEM 00pa30BaHUU SIBISIOTCA:

e (QopmupoBaHuE HHTEpeca U CTpPEMJICHHS OOy4aromuxcs K HayuyHOMY H3YYEHHUIO

HPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM MeETOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;



¢dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuYeHUs OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKH ISl PA3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3ahad B Mpolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

pUOOpEeTEeHNE CUCTEMbI 3HAHUM 00 OOHIMX (PU3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
busznyecKkux SBJICHUA B TMPUPOJAE U A TNPUHATHS TMPAKTUYECKUX pEIIeHUN B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJIEIbIO, 3aJla4, MOAPa3yMEBAIOLIMX CAaMOCTOSITEIbHOE CO3/aHue (pu3nuecKoi
MOJIENH, aJICKBATHOM YCIOBHUAM 33]1a4U;

MOHMMaHUE (PU3UYECKMX OCHOB M MPUHILHUIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEIFHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEeTbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHH) Ha YpPOBHE CpefHero oOiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kiacce — 68 dacoB (2
yaca B HEJIeJII0).

[Tpennaraemslii B mporpamme 1o (Gu3nke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JejaeT BbIOOp MpoBeAeHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. dusnka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupone. Hayunele MeToasl mo3HaHUsA OKpy»Karomero mupa. Pomis
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3NYECKUX sBICHUN H mporeccoB. Hayunble runoressl. Pusnyeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HayudyHON KapTUHBI MHUpa, B
MIPaKTUYECKON NEATEIbHOCTH JIFOJICH.



Jlemoncmpayuu
AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOYKH, UX MPOEKIMU HAa OCU CHUCTeMbl KoopAuHaT. ClioKeHHe NEepeMEIeHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELICHUS MaTEPUAIBHONW TOYKU OT BPEMEHH.

CobosHoe najzieHue. Y ckopeHue cBOOOIHOTO Ma/IeHHs..

KpuBonuneriHoe nBuxeHue. JIBH)KEHME MATEpUATIBHOM TOYKM II0 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHUE: CHUIOMETp, JBHKEHHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IEpEJadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUS.

[TpeoOpa3zoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habumronenue aBmxeHus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUS.

HarpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3yueHne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIUEHHMS — MEXKAY — IYTSAMH,  NPOHIACHHBIMM  TEIOM  3a
[IOCJIEIOBATEIbHBIE pPaBHBIE IIPOMEXKYTKM BPEMEHM IIPU PAaBHOYCKOPEHHOM [BHJKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne nBUKEHUS MIAPUKA B BA3KOW KUIKOCTH.

N3yuenue nBMKEHUS Tea, OPOLIEHHOTO0 FOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepbiit 3akoH HeroToHa. IHEpManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akoH Herorona s
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 11711 MarepraibHbIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna Tsoxecth. [lepBas kocmMuyeckasi CKOpOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenne. Bunpl TpeHust (mokos, ckoibxeHHs, kaueHus). Cuna TpeHusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadoumnuent tpenus. Cuna conpoTUBIECHUS
IIPHU IBMKEHUH TEJIa B )KUJKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOTO TeJA.



TexHHYeCKne yCTpPOMCTBA M MPAKTUYECKOE NPHMEHEHUWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JiepopMaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHuE CUJT TPEHUS IIOKOSI, KAUEHUS U CKOJIbKEHMSL.

VYcnosus paBHOBECHs TBEPAOTO Tella. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKMHE U PE3MHOBOM
obpasrie, oT ux nedopmanuu.

HccnenoBanue yCclIoBUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHMUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MexaHuKe

Hmnynbc MarepralibHON TOUKHU (T€a), CUCTEMBl MaTepUaIbHBIX TOUEK. MIMITyIbC CHIIBI U
W3MEHEHHUE UMITYJIbCa Tejla. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE NBUKCHHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHepruss maTtepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
DHEPIUH.

[TorennuanbHas sHeprus. IloTeHumanbHas sHeprus ynpyro aeopMupoBaHHON NPYKUHBI.
[TorennuanbHas SHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM HEPTUH.

Yipyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexos mOTeHLIMATBHON YHEPTHUH B KHUHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOIMIOTHO HEYyHpPYyroro yaapa C IMOMOUIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHasi pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MEOpUU
OCHOBHEBIE TOJT0KEHHUS MOHCKyanpHO-KHHGTH‘IeCKOﬁ TEOPHHU N UX OIBITHOC 000CHOBaHHE.
BpoyHnoBckoe gaBmwxkenue. [uddysus. Xapaktep IBMKEHHS M B3aUMOJEHCTBHS YaCTHIL
BemecTBa. MoJiend CTPOEHHUs Ta30B, >KUAKOCTEH M TBEPIBIX Ted M OOBSCHEHHE CBOWCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moisiekyn. KonmuecTBo BermiecTsa.
[TocTostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpUHU
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHel KHUHETHYECKOH SHepruu
TEIJIOBOTO JBMKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30oBple 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
u30Xxopa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKyI
OpPraHUYECKUX COCTUHEHUI.

OmnbiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBHIKEHUSI.

Mogaens onbita [lTepha.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3za, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe Ha OCHOBE HM3MEpEeHUU 00BbEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBaHue 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckass cucTteMa. BHYTpeHHsIS 3HEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHenus. KonnyectBo TemioTsl U paboTta. BHyTpeHHsIs1 3HEprus 0HOATOMHOIO
UJeanbHOro raza. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AebHas
TEIIOEMKOCTB BellecTBa. KoM4uecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonstue 00 ammaGatHOM mponecce. IlepBblii 3akoH TepMonuHamuku. llpumenenue
NEPBOI0 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Btopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh TIPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [IpuHIUTIBL [EeHCTBUS TEeTIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruIoBbIX MamunHax. KoadduimenT nonesnoro aeiictBus terioBoit mamuabl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHuuyeckue yCTpocTBa M MpPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHETrO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpPEHHEW SHEpruu Tejla MpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKM TOJ JEMCTBHEM C)KaToro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

N3meHeHnne BHyTpeHHEN SHEpruu (TEMIEpATyphl) TeNa MpHU TEIIonepeaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIMBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO ABUTATENs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kuneHue. AOCOTIOTHasT U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXa. HachIeHHbIH map. Y aenbHas TEIioTa mapooopa3oBaHusl.
3aBUCHMOCTh TEMIIEPATyPhl KUIICHUS OT JIABJICHHSL.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuayibl. [lnaBneHue u Kpucramnuzauus. YelbHas
teruioTa iaBneHus. Cyonumanmsi.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWCTBa W MpPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHUXPOMETD,
KaJJOpUMETpP, TEXHOJOTUU TMOJIYyYEHHUS COBPEMEHHBIX MaTepuaioB, B TOM  4HCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenve npu moOHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HaGroienne HarpeBaHus ¥ IUIABJICHHS KPUCTAUIMISCKOTO BEIECTRA.

JleMoHCTpanust KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

H3mepeHne OTHOCUTEITHHON BIQKHOCTH BO3/IyXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYTPOBOJIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuun
ANEKTPUYECKUX MOJeH. JINHNKM HaNpsHKEHHOCTH AIEKTPUYECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modis. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MpOHULAEMOCTb.

OnexTpoéMkocTh. KonzmeHcaTop. DNEKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEPTHUs
3apsKEHHOIO KOHJIEHCATOPA.

TexHudeckue yCTpoWCTBa M IPAKTHUECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIHAI JEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DNEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

IIpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKas 3alIUTa.

JINdIIEKTPUKN B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIAJM  IUIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpedax



DJIEKTPUUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHUS AJIEKTPUYECKOrO0 TOKA. MICTOYHUKHU TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEMHEHNE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTb 31€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIAsl CUJIa U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi nenu. KopoTkoe 3aMpIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKkuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CsoiicTBa p—N-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
JUCCOIHAIUS. DIIEKTPOJIU3.

DJNIeKTpUUYECKUl TOK B razax. CaMOCTOSATEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoaHus.
ITna3ma.

TexHuuyeckue yCTpoilcTBa W MPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JINOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IJIOLIAAN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE POBOTHUKOB.

IIpsiMoe M3MepeHue 3IeKTpOABMXKYILIEH Ccribl. KOpOTKOE 3aMbIKaHHE TalbBAHMYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa ¥ NpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne cMEeIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHErO
COIPOTHUBIICHUS.

Habmonenue snextponunsa.

MexnpeamMeTHblie CBSI3H

Uzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce oCyIIECTBISETCS € YUYETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKIMs, mnapabona,
runep6oma, ux rpaduku U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKLIUU: CUHYC, KOCUHYC, TAaHT€HC,
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KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIHMH Ha OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1uddysus, 0CMOC, TEIUI000OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEpEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKUE SBIICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM M Ta30B, JJIECKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE NBIKEHUH C MCIIONB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXpPAHEHUS HMMITyJIbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATEeNb BHYTPEHHErO CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUITMOHEP, TEXHOJIOTHH MOJyUYeHHUsI COBPEMEHHBIX MaTEpPHANIOB, B TOM YHCIIe
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJICKTPOHATrPEBATEIbHBIC MPUOOPHI,
3IEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoOMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMoAeiCTBHME NOCTOSHHBIX MAarHUTOB. MarHuTHOe moJe.
Bekrop marautHONM MHAYKIMH. [IpyHIMI Cyneprno3uiyy MarHUTHBIX 1OJIeH. JIMHMM MarHUTHOU
uHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa nNMHMHM MHIYKUUMU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moxaynb W HampaBicHHME. J[BHKEHHE 3apsyKEHHOM 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsl JlopeHiia.

SIBneHne AEeKTpOMAarHUTHOM WHAYKIMM. [IOTOK BEKTOpa MAarHUTHOM HMHJIYKIIHH.
ONEKTPOABMKYIIAs CUJIa MHAYKINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKunuu Papazes.

BuxpeBoe »snekTpuueckoe mojie. DJEKTPOABMIKYIAs CWJIA HMHIAYKIUU B IIPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH T KIIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnuyeckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, MJIEKTPOIBUTaTEINb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO IMMyYKa MarHUTHBIM TOJIEM.

JIMHUYM MHIYKIMY MarHUTHOTO MOJIS.

B3aumonelicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.
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HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW UHAYKIHH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIECH CUJIbI UHAYKIMM OT CKOPOCTH MU3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHrne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUH.

Pa3pen 5. Koje6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumHble KoJ1e0anus

Konebarenpnass cucrema. CBOOOIHBIE MeXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, ammumryna u ¢asza konebanuid. IlpyXKWHHBIH MasTHHK.
MatemaTuyeckuii MasTHHUK. YpaBHEHHME TapMOHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.

Konebarenbubiit  kKOHTYp. CBOOOJHBIC S3JCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTHUS MEKIYy MEXaHWYECKUMHU H  JJIEKTPOMATHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHUS SHEPTrUU B UACATBLHOM KOJeOaTeIbHOM
KOHTYDE.

[TpencraBieHne O 3aTyXarOMMUX KoJjeOaHUSX. BBIHYXICHHbIC MEXaHUYCCKUE KOJIeOaHUs.
Pe3onaHc. BeIHY X /I€HHBIC 2JICKTPOMArHUTHBIC KOJICOaHNSI.

[lepemennbiii Tok. CUHYCOMJANbHBIN MEPEMEHHbIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKEHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepenada U MOTPEeOJIECHUE AIEKTPUUECKON SHEPrHUH.
DKOJIOTHYECKHE PHUCKH TIPU TPOU3BOACTBE AJEKTpodHEepruu. KynpTypa wHCHOIb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHMUeckue YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TIMHUHU JJIEKTpoIepeaad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNnbHOM CUCTEMBI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHHK).

Hablmronenue 3aryxaromux KojaeOaHmid.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMH.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOH/JIEHCATOpA.

Moenb TUHUYN SIEKTPOIIepEaauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOa MAJIBIX KOJIeOaHUH Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl rpys3a.
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HccnenoBanue NEPEeMEHHOTO TOKAa B LENM M3  IOCIEIOBAaTEIbHO COEIWHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacripocTpanenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. WHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HHUs AJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHo# BosiHe. CBOMCTBa AJIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uaTrepdepenuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHuueckue ycTpocTBa U NMPAKTUYECKOE MPUMEHEHHE: MY3bIKajJbHble MHCTPYMEHTHI,
YJIbTPAa3BYKOBAsl JIMATHOCTUKA B TEXHUKE W MEIULMHE, pajap, PaJAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habumronenne otpaxkeHust U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHHYECKIX BOJIH.

3BYKOBOM PE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYOM M 4acTOTOM
Kosie0aHui.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPa)XXEHHE, IPEIOMIIEHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBbI OTpakeHHMs cBeTa. [locTpoeHue HM300pakeHUH B IUIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI TMpEJIOMIICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa IMONHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceera. CloxHbIH coctaB 6eoro csera. L{Ber.

Cobuparoniue W paccewBaroniye JHH3bL. ToHKas JuH3a. DOKYyCHOE pacCcTOsSHUE U
onTHYeCcKas cuiia TOHKOM JMH3bL. [locTpoeHne n3odpaxeHuii B coOMparommx U paccenBarOIInuX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBass omnrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJII0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(PEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunonHas pemeérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.
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[Tonsipuzanus ceera.

TexHUYeCKUE YCTpPOWCTBA W MPAKTUYECKOE MPHUMEHEHWE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI OMNTHKA, AU(PPAKIIHOHHAS
peméTKa, mOJIIPOUI.

Jlemoncmpayuu

[IpsiMmonuHeitHOE pacHpoCTpaHEHUE, OTPAXKEHHUE M IMperomiieHue cBera. OnTthuueckue
puOOpHI.

[TomHOE BHYTpeHHEE OTpakeHue. MoJieIb CBETOBOIA.

HccnenoBanue CBOMCTB U300paKCHUI B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

HaGmronenne unatepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

HabGnronenue aucnepcuu cBeTa.

[TomyyeHue cekTpa ¢ MOMOIIBIO MPU3MBIL.

[TosrydeHue cekTpa ¢ HOMOIIBIO TU(PPAKIUOHHON PELIETKH.

HabGnronenue nossipusaiyu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenune mokazaresst mpeioMIICHHUs CTEKJIA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.

Habnronenue aucnepcun cBera.

Pa3jnen 6. OcHOBBI crIeUAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH
I'paHHLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTH MOIYJIS CKOPOCTH CB€Ta B BaKyyMe, IPUHLUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIbI. DHEPIUs MOKOSL.

Paszpnen 7. KBanToBas ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oronsl. ®opmymna [Tnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qoroaddexra. Omnbitet A. T. CromeroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodpdekra. «KpacHas rpanuia» Gororddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHudeckue yCTpOMCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 eKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

UccnenoBanue 3akoHOB BHemHETO GoTorddexra.

CBeToauoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -wactuil. [lmanerapHas
mogens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPEXoje aToMa ¢
OJIHOTO ypOBHS SHEpruuM Ha Jpyro. Buael cnekTpoB. CHekTp YpOBHEW 3HEpPruM aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.

CroHTaHHOE U BBIHYK/IEHHOE U3JTyY€HUE.

TexHudyeckue yCTpOMCTBA UM IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPaJbHbIM AaHAJIN3
(cTieKTpOCKOI), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHThI,  JOKa3bIBAIOUIUE  CIIOKHOCTb CTPOEHHUs  sjpa. OTtkpbITHE
pamunoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO H3ITyUeHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHAa W HeiTpoHa. Hykinonnas moxens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucino siapa. M30tomsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uszinydeHue. 3aKoH
paZinOaKTUBHOI'O pacmaja.

DOHeprus cBs3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepuuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M THEpCHEKTHUBBI  SAIEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIOIEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YacTHI.

@®yHIaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (pru3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpOMCTBAa M INPAKTHYECKOE NPUMEHEHHME: JO03UMETp, Kamepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3pnen 8. DiieMeHTBbI aCTPOHOMUM U ACTPOPUIMKH

Otanbl  pa3BUTHS  acTpoHOMMHU. [IpukimagHOe W MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, apkre 3BE3/bI, IIIAHETHI, HX BUIUMOE JBUKCHHE.
ConHeyHas cucrema.

Counnne. ConHeuHas akTUBHOCTh. Mcrounuk sHeprum CosiHIa W 3BE3A. 3BE3IBI, MX

OCHOBHBIC XapPaKTCPUCTHUKU. I[I/Ial“paMMa ((CHCKTpaHBHBIﬁ Ki1aCC — CBCTUMOCTD). 3Bé3IILI
IJIaBHON MOCJEI0BaTEIbHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBHY ST 3BE3A TIJ1aBHOM
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MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAECHNUHU U 3Botonuu CoslHLA U 3BE3/1. DTalbl XKU3HU 3BE3 L.

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B sAPax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

MacmtabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronennss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUS HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u spKue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, manet, Mneunoro [lyrtu.

O0o0maroniee NoOBTOpeHUe

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeTbHOCTH YelOBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTHUHE MHpa, POJb (U3NYECKON Teopud B (HOPMUPOBAHUU
NpeCTaBICHUN 0 (PU3MYECKON KapTUHE MHpa, MECTO (PU3NIECKOI KapTHHBI MHpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOIE.

MexknpeaMeTHble CBSI3H

Wzydyenne kypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocylecTBIsieTcs ¢ Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMH MaTeMaTUKH, OWOJIOTMH, XHMMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, HAay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (YHKIMHU: CHHYC,
KOCHHYC, TaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JIEMEHTApHBIX (DYHKIIHA,
IpU3HAKU TI0J100US TPEYTOIbHUKOB, OIIPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 0o0bEMa Tel.

buonocus: snexkrpuueckue SBICHUS B JKMBOW HpUpOJiE, KojeOaTelbHbIE IBUKEHHUS B
JKUBOM TIPHUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPUPOJE, ACHCTBHE pajualii Ha >KUBBIC
OpraHu3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTaJUIMYeCKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pelIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX pya, (OTOChEMKA 3eMHOU
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIICTPICCHUM.

Texnonocus: TMHUM SJEKTPOINEpEad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEINb,
UHAYKIMOHHAS Te4yb, pajaap, paJuoNpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN arnmapar, BOJIOKOHHAs ONITUKA, COJIHEYHas OaTapes.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJULUOHHBIM IIEHHOCTSAM POCCHICKOro oOIecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

Cc(OPMHUPOBAHHOCTh ~ IPAXKJAHCKOM MNO3MLMU  OOydaromierocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KJIaHCKOTro OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHU3alyy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PpayKAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B ICSATEILHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUAs SCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymymiei
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
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MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEITEIbHOCTh NHINBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYIIMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKH ITOCJICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh W BBINOJNHATH pPadOTy B YCJIOBHSX pPEaTbHOT0, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

BIQ/IETh HAYYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUSAMH W MeToAamH (pu3mdeckoin
HayKW;

BIIJICTh HABBIKAMHU YYEOHO-UCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIICHHs 3a1a4
buznYeCcKOro cofepxKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHUJIAMHU JICATEIIBHOCTH TIO TOJYYCHWIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3aJady, BBIABUTATH
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOMYYEHHBIE B XOJE peHIeHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B 0OpPa30BATEIHHOW JCSATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTUUYECKYIO 001aCTh KU3HEACSITEILHOCTH;

YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXO0/IbI ¥ PEIICHHUS,

CTaBUThb HpO6JIeMBI " 3a71a4u, JOITYyCKArOIHUEC AJIbTCPHATUBHBIC PCIICHUS.
17



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(bOpMaI_[I/II/I (bPI3I/I‘ICCKOF0 COACPIKaHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA HHq)OpMaHHOHHBIX H KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPraHU3allMOHHBIX 3aJaq C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACpPXKAHUS B Pa3IW4YHBIX QopMmaTax ¢ Y4ETOM
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JNEHCTBUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JEUCTBHSL IO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOr0 YYaCTHHKA KOMaHJbl B OOLIMH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYyalLUsX,
HPOSBIISATH TBOPYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBJISITh O3HABATEIbHYIO NESITEIIbHOCTh B 00JIacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAaH PEIICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHEHHSI TMPAKTUYeCKOW paboThl ¢ Y4ETOM UMEIONINXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHUI;
JaBaTh OIEHKY HOBBIM CUTYAIIHsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OHPYAWIMH B 00JacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:
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JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIOJIb30BaTh IPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpefHero oluiero oopa3oBaHus y 00ydarolUXCs COBEPUICHCTBYETCS 3MOIMOHAILHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C JPYTHMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTUHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPaKTUYECKOU
JNeATeILHOCTH JIFOIEH;

YUUTHIBaTh T'PAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHhaibHas
TOYKa, MHEepILHalbHas cucTeMa oTcuéra, aOCOJIOTHO TBEPIOE TEJO, MACATbHBIN Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBINH DJIEKTPUUECKHUM 3aps] NpPU PELIECHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa Tesl MpH HarpeBaHUU
(oXJaXIeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMS, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBILICHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30IpoLeccax, AJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;
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ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAaJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCThb; NpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBHIE CBOMCTBA TEI M TEIUIOBBIC SIBICHUS, HCIIOJb3Ys
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAUYEHHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHHS UMITYJIbCa, MPUHIUI CYNEPIO3ULIMN CHUII, TIPUHITUI
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3aady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJBHBIA CIMOCO0 H3MEPEHHS M WCIOJIb30BaTh H3BECTHBIE METOJIbI OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIUYWH B BHUJE TAOJUIl U TpaHUKOB, JIe1aTh BHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYJ0BAHMUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIUMbIE s €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BETHUNHBI,
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pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHHM Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMAIOHHBIC
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ MPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IPyNIbl, palMOHAIBHO paclpeleNiaTh OO0A3aHHOCTU W IUIAHUPOBAaTh JIEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPaHHULIBl TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJeNIel: TOYeUHbIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKM: 3JIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTPasKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UCKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3YSl (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsijl, CWJIa TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYyIIKW, SHEPrHsl AJIEKTPUUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ U 4YacToTa KojeOaHuil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyibc (OTOHA, TMEpPHOJ MOJypaclaga, SHEprus CBSA3M AaTOMHBIX SAep, NPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U
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€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAU3UPOBaTh (PU3MUYECKUE MPOIECCHl U SBICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHEMHOIO pacpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPa)KEHUs CBETA, 3aKOHbI IPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOrO pacmajaa, IpU 3TOM pa3iudaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTh U OIUCHIBATH N300pakeHHE, CO3AABAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3amadyy W TUNOTE3y Y4Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEIMUYMH C UCIOJIb30BaHUEM IPSIMbIX U3MEPEHUI!
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30IacHOr0 TpyJa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3nuyeckol MOJENbIo, HCIONb3ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMIOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacCHOT0 MCIIOJIb30BAaHUS B TOBCETHEBHOMN JKHU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHHUA MO (U3UKE B TOBCEJHEBHOM JKU3HU JJId
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpere;
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paboTaTh B IpYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIeH, IIIAaHUPOBATh paboTy
TPYNIIbI, pAIlMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmorexa [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHHUS https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
Ne /i Konrpoasusie IIpakTuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nojie. DJeKTpOMarHuTHas 11 1 3 bubnnorexa [HOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Paznen 6 OBOBHIAIOLIEE MIOBTOPEHUE

61 OfoSumonce nosropere ‘ g imedsoo U T1GATe
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie 06pa3OBaTeJII>HI>Ie
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypcbl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunbie MeT(}),I[I)I HO?I,)HaI.)HIfﬂ 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIETr0 MUpPa
Ponb u Mecto pusuku B
($hOopMHPOBaHUK COBPEMEHHOMN bubnnoreka [JOK

2 . 1
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnunorexa [JOK
CBOOOIHOTO MagCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUXKEHUE.

7 I[I;I/DKCHI/IC MaTepHHaHBHOﬁ TOYKH I10 1 bubamorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU

8 [TpyHIMIT OTHOCUTENBHOCTH 1 bubnnorexa [JOK

[anunes. MHepiraabHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8

28



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cui. Bropoii 3akon Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpHOTO TsiroreHus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast Bu6mmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHus. Cuiia COnpoOTUBIIEHUS [TPU bubnnoreka [JOK
JIBUKCHUH TeEJIA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtensHOe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesna. MoMmeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHs TBEPOTO TeIa
HMitynsc MaTepUalbHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. bubnunorexa [JOK
Nmrynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTHBHOE MBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MatepHuaabHON ToukH. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN

17 [ToreHuunanbpHast SHEPrUs. bubnnorexa [JOK
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[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTECHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKON SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CHITBI
C U3MCHEHUEM MEXaHUYECKOMN
SHEPIHHU Tella Ha IpUMepe
PaCTSKCHUST PE3HHOBOTO KI'yTa)

KonTponbHas padbora no teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuectBo
BemlecTBa. [locrossuHas ABoraapo
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TerioBoe paBHOBECHE.

24 Temneparypa u e€ u3mMepeHue.
[IIxana remnepatyp Llenbcus

o5 Uneansusiii raz B MKT. OcHoBHOE bubmuorexa [JOK
ypaBHeHre MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETUYECKOM SHEPrUuun bubmuorexa [JOK
JIBIDKCHHUSI MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBanne 3aBUCHMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
pa3peKeHHOTro raza»

29 H3onponecchl B uACAIBHOM rase u bubnnorexa [HOK
uX rpaduveckoe mpeICTaBICHNuE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoObI e€ n3menenust. KommuectBo bubnuotexa [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEaTbHOTO
rasa

31 Buasr Tenonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢36

VY nenbHas TEIIOEMKOCTD BELLIECTBA.

39 KonunuecTBo Tennotel npu bubmuoreka [IOK

Terutonepenave. AaunadaTHBIHA
nporuecc

https://m.edsoo.ru/ff0c5c36
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IIepBblil 3aKOH TEPMOAMHAMUKY U

bubmuorexa [JOK

33 €ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts npoiieccoB B
34 npnpcr))/:[e. Bropoit I;aIIjOH Bu6mnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIUTOBOU MAIIuHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJI
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTEeTUKH
O06o0maromuii ypok
38 «MOJ‘II:KyJ'II;pHa}}I]I()bI/ISI/IKa. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KoHnTpomnpHas padboTa mo Teme
39 «MOerKyJ'IHpHI;.}I ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
42 CBofIID((:l’)rB KpUCTAJLJIOB. }I(szucne bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMEHHbIE
MaTepHaIbl
43 [InaBnenue u KpucrauM3anus. bub6nuorexa [IOK

VY aenpHas TEII0Ta IJIaBICHUS.

https://m.edsoo.ru/ff0c6708
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CybOnumarust

44 YpaBHeHHE TEIUIOBOrO OanaHnca bubmmorexa [IOK
BHEHUE TEILIOBOT! H
p https://m.edso0.ru/ffoc6820
) .0 %
o | S Sy
A A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
II
o | e peps
YHpOBOA ’ https://m.edsoo.ru/ffO0c6bcc
COXpaHEHUs ICKTPUUIECKOTO 3apsiia
B 7 .3
47| Kynons Touemei snexpurscosat uGunotexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpuHIMn cynepnosuuuu bubnnorexa [HJOK
NIEKTPUYCCKUX moieit. JInHun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
" Pa60Tel1_[ cUl Z)HeKTp;CTaTI/I‘IeCKOFO BuGmiorexa LIOK
nonsd. ITorennuan. PazHocts
H https://m.edsoo0.ru/ff0c6f00
[IOTEHINAIIOB
- [IpoBOIHUKY U AMDIIEKTPUKH B BuGmiorexa LIOK
3IEKTPOCTATHYECKOM ITOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 ) é .K
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
a1 pa. P https://m.edsoo.ru/ff0c72c0
3apsHDKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
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ANEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIIeKTpOCTaTUYECKas 3allHTa.
3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
ydacTKa Lenu

56

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBOoAHKUKOB. JlaboparopHast
pabora «M3yueHnue cMenanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

PaGora u momrHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anexkTpuyeckoi nemnu. Kopotkoe
3ambikanue. JlaboparopHast pabora
«3mepenune DJIC ucTouHrKa TOKA U
€r0 BHYTPEHHETO COMTPOTUBIICHHS

PesepsHsiit ypok. KonTponbHast
pabota 1o Teme
"DnekTpoauHamMuka" /
Bcepoccuiickas npoBepoyHas

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

bubnmoreka [JOK
https://m.edsoo.ru/ff0c8c56
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pabora

60

61

62

O06o0maromuii ypok
«ONeKTpoANHAMUKAY /
Bcepocculickas npoBepodyHas
pabora

DJIEKTpOHHAas IPOBOJIUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

63

[TonynpoBoaHUKH, UX COOCTBEHHAS
U IIpUMECHasi TPOBOAUMOCTD.
CaoiicTBa p—N-nepexoja.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUUECKUH TOK B pacTBOpPax U
paciiaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
DnexTponaun3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSTENIbHBIN pa3psil.
Monnus. [Inazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DnekTpuueckrue npruOopsl U
YCTPOWCTBA, UX MPAKTUYECKOE
npuMmeHnenue. [IpaBuna TexHuku
0e3011aCHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTtponbHas pabora o Teme

bu6nmoreka [JOK
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«Onektpocraruka. [TocTosHHBIN
3NEeKTpUYeCKuil ToK. Toku B
pa3IMYHBIX CPEeaax»

https://m.edsoo.ru/ff0c8a8a

PesepBHeIit ypok. O0o0marommmii
ypok o TeMam 10 kimacca
OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
ITocTossHHBIC MATHUTHI U UX
B3auMOJIelcTBHE. MarHUTHOE IIOJIE. bu6mmoreka [IOK

1 . 1
BekTop MarHuTHOM MHTYKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWH
MarsuTHoO€e 1oJie TPOBOTHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
BsanmopelicTBHE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopHnas padora «M3yueHue

3 MaFHII/:THOf")O noi;l KaTymKHyc 1 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HcecneqoBanue neicTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha

5 JBUXKYIIYIOCS 3apsKEHHYTO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna

5 DNeKTpOMAarHUTHAS] WHTYKITHSI. 1

IToTok BekTOpa MarHUTHOM
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unaykuud. DJ1C uaaykiuu. 3akoH
3JICKTPOMArHUTHOW WHYKITUN
®dapages

JlaboparopHas pabota
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHUE
camounaykimu. J/C
CaMOUHIYKIUHU. DHEPrusi
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHas
I/IHJIYKIII/ISI»

KonTponbHas pabota mo Teme
«MaramTHOE II0JIC.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06
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13

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
HeproIa MajlbIX KojieOaHui Tpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIi KOHTYD.
CBO0OOTHBIC IIEKTPOMArHUTHBIC
KoJicOaHHs B HICATbHOM
KoJicOaTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHHUCCKUMH K
SJICKTPOMAarHuTHBIMHA KOJIe0aHUsIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpe

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxaromux
Kosie0aHusX. BeIHyX1eHHbIE
MeXaHUUYECKUE KoJaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbhh86

17

[IepeMeHHBIH TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MOoIHOCTb IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA Y HANIPSHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IponssocTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE

bu6mmorexa [IOK
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MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKa, FeHepaTopa nepeMeHHOTro
TOKa, JIMHUH JIeKTporiepe1ad

https://m.edsoo.ru/ff0cc324

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE IEKTPOIHEPIUN.

20 Kynbrypa ucnons3oBanus
JJIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHu4ecKre BOJTHBI, YCIOBHS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTII;ppaCHpOCTpaI;)IeHiﬂ u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JuinHa BONHEL [lonepeynsie u
MPOJIOTILHBIE BOJIHBI

99 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
OJeKTpPOMarHUTHbIE BOJIHBI, UX

23 CBoﬁcha u ckopocts. [llkana bubmorexa IOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTHOCBSI3U U

24 teneBuaeHud. Pazsurue cpeacts
cBsi3u. Panmonokanus

o5 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacIpOCTpaHEHUE

26 CBETa B OJIHOPOJHOM Cpejie. bubmuorexa [JOK
Todeunsblii HCTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa

27 OtpakeHue cBeTa. 3aKOHbI bubnuorexa [IOK
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oTpaxkeHus ceera. [loctpoeHue
n300pa’keHHH B INIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiuenue ceera. IlonHoe
BHYTpPEHHEE OTPAKEHUE.
[IpenenbHbIi yroia noJHoro
BHYTPEHHEI0 OTPAKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f6

29

30

JlaGopaTtopHas paborta «3mepeHue
1OKa3aTessl MPEIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n3o00pakeHui

B JINH3C. CDOpMy.TIa TOHKOM JIMH3HI.
YBenuueHue JUH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cd67a

bubmunorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
U300paKEHUI B JIMH3aX»

32

Hucniepcus cBera. CI0XKHBII cOCTaB
6enoro csera. L{Bet. JJabopaTopHas
pabora «Habmronenue aucnepcun
CBETa»

33

34

Wurepdepennus creta. Judpaxmus
cBeta. [ludpaxnuonHas pemeéTka
ITonepe4HOCTh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudoOpsl U YCTPOHCTBA
U YCJIOBUS UX 0€3011acHOTrO
IPUMEHEHUS

36

['paHuIIBI TPUMEHUMOCTH
KJIACCHYECKOU MEXaHHUKH.
[ToctynaTel cnenuaibHON TEOPHUHN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862
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OTHOCHUTCIIBHOCTHU

O e
7 ouospevenoern. Javeurere bimorera LIOK
AHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHEprusi 1 UMITYJIbC
38 PENATUBUCTCKOMN YacTullbl. CBs3b bu6mmoreka [IOK
MAacChl ¢ SHEPTUEH M UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
K 0 O .
3 Ocuosus cnewmanonof reoprt binorera LIOK
5 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®oronsl. opmyina [Inanka. bubnnorexa [HOK
DHeprus U uMITyJbe GOTOHA https://m.edsoo.ru/ffOcfel6
O
p | e
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
o | oo drbtem Sy
g ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
13| Tiotoncan, Romrwenoe nchiors biGmnorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
MPAKTUIECKOE IPUMEHEHHE:
44
dboToreMeHT, POTONaTUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3agad mo teme « 3J€MEHTBI bu6mmorexa [IOK

KBAHTOBOU OIITUKW»

https://m.edsoo.ru/ff0d0302
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Mogens atoma Tomcona. OnBITE

46 Pesepdopna no paccesauro o- Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas mozens atoma
bubmuoreka [JOK

4 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOTOHOB

48 MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPTHH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbI

49 ne bpoits. Kopryckynsipao- bubnnoreka [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3 TyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3TYYCHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nyueHus. Bnusaue
pPaZ0aKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bubnuoreka [IOK
DNEeKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue
OHeprus CBA3U HyKJIOHOB B svmpe. Bu6morexa LIOK

53 SAnepubie peakuuu. SnepHbIit

peakTop. [Ipobnemsl, IepCrneKTUBHI,

https://m.edsoo.ru/ff0d1356
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HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JHEPreTUKU

54

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo bl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DynaameHTaIbHbIC
B3auMoercTBUA. ENUHCTBO
bu3nYECKOI KapTUHBI MUPay

bubmuorexa [JOK

https://m.edsoo.ru/ff0d0e38

55

56

DTanel PasBUTHUA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HaA4YeHHE aCTpOHOMUU. Buj
3B&3qHOTO Heba. Co3Be3 s, IpKue
3BE3/1bl, IUIAHETHI, UX BUAMMOE
nBuxeHue. ComHeyHasi cuctema

Connue. ConHeyHast akTUBHOCTb.
NcTtounuk sHeprun CosHIA U 3BE3 ]

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIAaBHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&311. COBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrorun CoaHIa U 386311

58

Mnineunsiii [IyTe — Hama
INamakTuka. [lonoxenne u
nemxkenne Comana B ['anakTuke.
lNanmaktuku. Y€pHble ABIPHI B sapax
raJJakKTUK
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59

Bcenennas. PazOeranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtpoisbHas pabota «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B
(opMHpOBAaHUY MPEICTABIECHUH O
¢du3nveckoil kapTHHE MHUpa
O6o06matomuii ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeCTaBICHUN O PUPOE
PeszepBHBIil ypok. MarautHoe 1ose.
OJeKTpOMarHUTHas UHIYKLIUS

45




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeIUAILHON TEOpUHr 1
OTHOCUTEIILHOCTH
Pezepnniii ypok. KBanToBas puszuka.
68 3JI€1\I/I)€HTBI};1I;TpOHOMI/II/I " ’ 1 Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

JleMOHCTpHUpOBaTh Ha MpUMEpax poidb W MecTo (U3UKH B
(hOopMUPOBaHUH COBPEMEHHOW HAYyYHOW KApTHUHBI MHPA, B Pa3BUTHH
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOU NEATEILHOCTU
JmoaeH

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UUYECKUX MOJIEINICH:
MarepuaibHas TOYKa, WHEPIUaNbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICAIBHBIN ra3; MOAEIH CTPOCHHS I'a30B, KUJIKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIECKTPUYECKUN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

Pacno3naBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETHUYECKOW TEOopuu
CTPOCHHSI BEIIECTBA W  DJIEKTPOJUHAMHKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBIKEHHE, CBOOOJHOE IMaJcHHE
TN, JIBUXXEHHE M0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
muddy3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o0bEéMa Tel TMpU  HAarpeBaHUU
(oxmaxkieHnn), TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHJECHCAIlus,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIEHHe, BJIAKHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJIy IapaMeTpaMH COCTOSHHS Ta3a B H30MPOIEeCcCax;

OJICKTPpU3aluA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, MCIONb3ys (U3HUecKue
BEJIMYMHBI: KOOpJMHATA, MyTh, MEpEeMEIIeHne, CKOPOCTh, YCKOpPEHHE,
Macca Tela, CWIa, MWMIYJbC Tela, KHWHETHUYECKas DJHEprus,
MOTEHIMAJbHasE OJHEprHs, MeXaHudeckas pabora, MexaHHW4ecKas
MOIIIHOCTb; IIPU OMUCAHUM MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT
WCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAU€HUs M €JAMHHUILIBI, HaXOAWUTH
(opMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUUHY C APYTUMH

BCINMYNHaMU

OnuceiBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILIOBBIC

ABJICHUA, HUCIIOJIb3Ys (1)I/ISI/I'-IeCKI/Ie BCJIMYMWHBI: OaBJICHUEC Ta3sa,
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10.6

TEeMIlepaTypa, CpEAHssl KHUHETUYECKas DSHEpPrusi XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIaTeNsl; IpU
ONMCaHUuU MIPaBUJILHO TPaKTOBAaTh busngeckuii CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U €IUHUILBI, HAXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTpUYECKUE  SIBICHUs  (TpoLlecChl), HCMHONb3ysS  (pu3ndeckue
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAHUU TPABWIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HUCIOJIB3YEMBIX
BEeIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIWYHHY C  JPYyTUMH

BCINYNHaMUN

10.7

10.8

AHAJIIM3UPOBATH (1)I/I3I/I‘I€CKI/IC npoueccel M  SABJIICHUA, MCIIOJIb3YyA
(u3nuecKkre 3aKOHbI ¥ MIPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKOH IHEpruH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHLOUII CYIICPIO3ZUINUN CUJI, IIPUHIUIT
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJSAPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HYHEPIuu TEIUIOBOIO JBHXKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U

TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCIOBUS UX 0€30MacHoro

HUCIIOJIBb30BaHHUA B HOBceﬂHeBHOﬁ KHU3HU

10.9

10.10

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA, TIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
DKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, IPOBOJIUTH OIBIT B (POPMYITHPOBATH BHIBOIBI

OcyinecTBiATh TMpsIMbIE W KOCBEHHBIE M3MEPEeHUS (PU3MUECKHX
BEJIMYHH, TIPH STOM BBIOMPATH ONTHMAIBHBIA CIIOCO0 WU3MEpPEHHS H

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ
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10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3HUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pe3yJbTaThl MOJIYYEHHOH 3aBUCUMOCTHU
(bu3MYeCKUX BETUYMH B BUE TAaOMUI U IpadUKOB, AeIaTh BHIBOJBI IO

pe3ysibTaTaM UCCIIEA0BAHUS

CobmromaTh mpaBmiia  0O€30MAaCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/aud ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
UCTIONB3Yysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCJIOBHSI  3aJaud  BbIOMpATh  (U3UYECKYIO MOJENb, BBIICTATH
¢du3nyeckrue BENMYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUETHl U OLIEHUBATh PEAIbHOCTh MMOJTYYEHHOIO 3HAYEHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnons3oBarh npu peIICHUHN y‘-Ie6HBIX 3aJga4d COBPCMCHHBIC
WH(POpPMAIIMOHHBIE TEXHOJOTHUU [UJISl TIOMCKA, CTPYKTypUPOBAHUS,
UHTEpOpeTallMd M MpeACTaBiIeHHUs y4yeOHOM W Hay4yHO-NOIMYJISIPHON
uHpOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAIM3UPOBATh MOJIy4aeMyH0 HH()OPMaIUIO

[IpuBoANTH TpHUMEpHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPY’KAIOLIErO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KU3HM 11 oOecrieueHns 0€30macHOCTH IpU OOpaIIeHUH ¢ pubdopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
IJIaHUPOBAaTh ~ pabOTy  TPYyNHNbl, palMOHAIBHO  paCHpeemsiTh
00s13aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyalMsAX, aJ€KBATHO OLEHUBATH BKJAJ KaXIOTO0 U3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI
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11 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

111

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJIBHOﬁ NMporpaMmasl CpeaHETO 0611161"0 06pa303afmﬂ

JleMOHCTpUpOBaTh Ha NpPUMEpaxX poJib W MecTo (UMK B
(hopMHUPOBaHHM COBPEMEHHOW HAy4YHOW KapTHHBI MUpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHHUS U3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEYHBIN IEKTPUUYECKUH 3apsij, AAepHas MOAECIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aJga4

Pacno3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKHM:
AJIEKTPUYECKAsT MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIKYIIMHCS 3apsil, 3JIEKTPOMArHUTHBIC
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXeHHEe,  TpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MoJIApU3allvsl CBEeTa, AMCIEPCHs cBeTa, (GoTodNeKTpudeckuil dhdexT
(potoaddext), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HMCKYCCTBEHHAS

PaauOaKTUBHOCTD

11.4

OnuceiBaTh H3Y4YEHHBIE CBOMCTBA  BellecTBAa  (IEKTPUUECKHE,
MAarHuTHBIE, ONTUYECKUE, IEKTPUUYECKYI0 IIPOBOJUMOCTD PA3IUYHBIX
Cpea) M OJIEKTPOMArHWTHBbIE sIBIEHUS (IPOLIECChI), HUCHOIb3YS
¢u3nueckue BENUYMHBI:  DJJEKTPUUECKUH  3aps], CWiIa  TOKa,
JJEKTPUYECKOE  HANPSIKEHHE,  DJIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh noteHuuanoB, J/IC, pabora TOka, MHIYKIMS MarHUTHOTO
oy, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTb KAaTyILIKH,
SHEPTHsl JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEM, MEpHOJ M 4acToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
FapMOHHUYECKUX JJIEKTPOMArHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTosiHue W ONTHUYECKas CHUJIA JIMH3bI;, [PU OINMCAHUU IPABUIIBLHO
TPAKTOBAaTh (PU3UYECKUI CMBICA HCHOJB3YEMBIX BEJIMYUH, HX
0003HaYeHMUsI U E€OUHMIBI; YyKa3biBaTh (OPMYJIbI, CBSA3BIBAIOIINE

JTAHHYI0 (PU3HUYECKYIO BEJIMUUHY C IPYTHMHU BeTUUNHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
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(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IpaBUJIBHO TPAKTOBATbH (bH3H“I€CKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘-I€CKYIO BCIIMYMUHY C APYTMMU BCIIMYMHAMM, BBIYUCIIATDH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHOUNBL  3akOH OMa,  3aKOHBI
[IOCJIeIOBATENbHOIO U MapaUIEIbHOIO COEIUHEHUS IPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3JI€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHME  OMHIUNTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAHEHUs DJIEKTPUYECKOro 3apsja, 3aKoH
COXPAaHEHUsT  MaccoBOIO  4YHClIa, IMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM  pPas3jidyaTh CIOBECHYIO
(hOpMyJIMPOBKY 3aKOHA, €T0 MaTEeMaTUYECKOE BBHIPAKEHUE M YCIOBUS

(rpanubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HampaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJiOM, TOHKOW JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISI0OBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
3ToM (QopMyIUpOBaTh MpoOieMy (3adady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHUPOBATH BHIBObI

11.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HM3MEPEHMs] (PU3UUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBIA CIOCO0 U3MEpPEHHsS U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpAMBIX U3MEPEHUH; TMPU ITOM KOHCTPYHPOBATH  YCTAaHOBKY,
(buKcupoBaTh pPe3yIbTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYUH B BHJIC TAOJIUIl M TPaQUKOB, JIeTIaTh BHIBOJIBI 110 pe3yIbTaTaM

HUCCICIOBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUH
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WCCIEOBAaHUN B paMKax YydeOHOTO JKCIEpUMEHTa, YyueOHo-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIOBHS  3ala4d  BBIOMpaTh  (PU3MYECKYH) MOJETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha H3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi U NPEJICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY KaloIlel cpeae

PaGorarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIei,
IUTaHUpOBaTh ~ pabOTy  IpyHmbl,  PalMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCKBaTHO OLEHMBATh BKJIAJ KaXKIOT0 W3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Koxa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI CO/leP:KaAHUS

2.1

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHN A

11

1.2

2.11

212

2.1.3

®uszuka — Hayka o npupoae. Hayunsle
METO/bI MTO3HAHUS OKpY’Karolero mupa. Pois
JKCIIEPMMEHTa M TEOpUHM B  IIpoILecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H
npoiieccoB. Hayunsie runoressl. Ousnueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH
(buznuecKux 3aKOHOB. [Mpunnun
cootBeTcTBUs. Ponp u Mecto ¢Qusuku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4HOU
KapTUHBI MUpa, B MPaKTUYECKOU

NESITELHOCTH JTIOAEH
MEXAHHUKA
KUHEMATUKA

MexaHn4ecKoe IBHKEHHE. OTHOCUTENBHOCTh
MEXAaHNYCCKOIO ABUIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaJIbHOW TOYKH, UX MPOEKIMH Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBrOMeEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUS, Iy TH u NIEPEMEILICHUS

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA

2.14

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO

naacHus
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2.15

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
JBIDKEHUE  MaTepUalbHOH  TOYKM IO
OKPYXHOCTU. YTJIOBasi CKOPOCTb, JMHEWHas
CKOpOCTb. [lepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIEHOE YCKOPEHHE

2.16

Texuuueckue YCTpOWCTBA: CIIUJIOMETD,
JIBUKCHHE CHapsAIOB, LENHBIE U PEMEHHBIE

nepenadn

2.1.7

[IpakTrueckue paboTHI. N3mepenue
MTHOBEHHOMN CKOPOCTH. UccnenoBanue
COOTHOILUEHUS MEXIY IMyTSIMH, POUIEHHBIMU
TEJIOM 332  TOCIENOBAaTEIbHBIE  pPABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOU
Hy10. 3ydyeHue NBUKEHHS IIAPUKA B BA3KOU
KUIOKOCTU.  V3ydyeHwe  JBUXKEHUA  Telna,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

2.2.2

ITpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. MHepuumanbHbIe

CHUCTEMBI OTCUETA

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

2.2.3

224

Bropoit 3akoH HproToHa 11 MarepuanibHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas xocmuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI W CHJa  TpPEHUs  IOKOS.
Koapduuuent tpenus. Cuna conpoTHUBICHUS

IIpH ABMKCHUU TEJIa B d)KUAKOCTH HUJIN I'a3€
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2.3

2.2.7

2.2.8

2.2.9

[TocTynaTenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAallICHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padothl. U3yueHue NBUKEHUS
Opycka [0 HaKJIOHHOM IUIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cwil. lccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B JeOpMHUPYEMOl TpPYKHHE U PE3UHOBOM
oOpa3iie, OT BeIMYMHBI HUX JAedopmanuu.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPaIlllCHUA

3AKOHBI COXPAHEHNW A B MEXAHUKE

2.3.1

NMnynec MaTepHanbHOM TOYKH, CHCTEMBI
MaTepuaibHbIX TOYEK. Mmmynbc cuibl u

HU3MCHCHUEC UMITYJIbCAa TECJIa

2.3.2

2.3.3
2.34

2.35

3akoH coxpaneHus umnyinsca B HCO.

PeakTtuBHOE nBUXKEHUE
PaGora cuet
MormHocTs criIbl

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKON YHEPTHUH

2.3.6

[lorennmaneHass oSHeprusd. [loreHumanbHas
SHEprus YIpyro nehopMUPOBAHHON
npyxunbl. [loTeHnuaneHass odHeprus Tena

BOJIM3U OBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHIMAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIMIOTCHUOHUAJIBHBIX CHJII C
U3MCHECHUCM MEXaHHYIECKOM SHEPIrun
CHUCTCMBI TCII. 3aKkoH COXpPaHCHUA

MEXaHUYECKON YHEPTUN

55



2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,

BOJIOMET, KOIIEp, MPY>KUHHBIA MTUCTOJIET

[Ipaktnueckue pabotel. HM3ydeHue cCBs3H
CKOpPOCTEM Tel TMpu HEYNpyrom yJape.
UccnenoBanme cBa3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOI TEOPHI

311

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca wMonekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.15

Mopnens  upeanpHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOM

TCOPHU UACATBHOI'O Ira3a

3.16

3.1.7

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMUS

yactul] ra3a. [llkana remneparyp KenbBuna

VYpaBuenne Knanelipona — Menzaeneesa.

3akon JlaabTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJWYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, n300apa

3.1.9

3.1.10

Texanueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp

[Ipaktuyeckue paboThl. M3MepeHne Macchbl
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BO3/yXa B KJIaCCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUS

pa3peKEHHOTO ra3a

3.2

3.3

OCHOBbI TEPMOJIMHAMUMKN

TepMmoauHaMudeckasi cucrteMa. BHYTpeHHss
3.2.1 SHEPTHsl TEPMOJMHAMHYECKOM CHCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322 KomnnyectBo Temnotsl u pabora. BayTpeHHs s
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
323 KOHBEKIMSA, u3llydyeHue. Tenno€éMKocTh Tena.
VYienpHas TemI0EMKOCTH BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPH TCILJIONIEpCaaquc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
>y IIEPBOI0 3aKOHAa  TEPMOIMHAMUKH K
usonporeccam. ['paduyeckas MHTEpIpeTaLns

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL  OelCTBUSA
TEIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
3.25 B TemwioBbix  MammHax. KoagpounueHt
nonesHoro  geiictBus  (mamee —  KIIM)

terioBoi MamuHkl. [{uki Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJAVHAMUKH.
326 HeoOpatumocTs  mporieccoB B MpPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHCPICTUKHA

TexHuueckue yCTpOHCTBa: JIBUTaTeINb
3.2.7 BHYTPEHHETO CrOpaHus, ObITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

328 [IpakTuueckue padotsl. U3mMepenue yaenpHOM
TEMJI0EMKOCTH

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

331 [TapooOpa3oBanue u koHaeHcays. Mcnapenue

" KHUIICHHE. VY nenpHas TerIoTa
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4.1

3.3.2

napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbl
KUIICHHS OT JaBJICHUS
AOGcontoTHasT M OTHOCUTENbHAsl BJIAKHOCTh

Bo3ayxa. HacelmeHHbI nap

3.3.3

334

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

CoBpeMeHHbIE MaTepHalIbl

IInaBneHue wu KpUuCTaJllIN3alus. Y,Z[CJIBHaﬂ

TeruioTa miasiaeHus. Cyonumanus

3.35

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

TexHuyeckue YCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYE€HUS COBPEMEHHBIX MAaT€pHAIIOB, B TOM

YHCJIC HAHOMATCPHAJIO0B, 1 HAHOTCXHOJIOTHHU

3.3.7

411

[IpakTueckue paboTHI. N3mepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

Onextpu3anus Ten. DINEeKTpUYecKui 3apsia. Ba

BUA SJICKTPUYCCKUX 3apsaa0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU n

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

B3aumoneiictue 3apsinoB. 3akoH Kynona

4.1.5

4.1.6

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

[IpoBOAHMKM W JUAJIEKTPUKUA B MOCTOSIHHOM
JJeKTpuYeckoM  monie.  Jludnekrpuyeckas

IpOHUIIACMOCThb
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4.1.8

ONEeKTPOEMKOCTD. Kongencarop.
DNeKTpoEMKOCTh  IUIOCKOTO  KOHJEHCATOPA.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

4.1.9

4.1.10

TexHuyeckue  ycTpOHCTBA:  AJIEKTPOCKOI,
JNEKTPOMETpP, IJIEKTpOCTaTUYeCKass 3aluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHHBIN IPUHTEP

[IpakTuueckue paboTHI. N3mepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aneKTpruyeckoro Toka. Mcrounuku toka. Cuna
TOKa. [I0CTOSIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
r DJEeKTpUYECKOe COMPOTHBICHUE. Y IEIbHOE
o COIIPOTHUBJIEHUE BELECTBA
424 [TocnenoBarenbHOeE, napasenbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyiist
4.2.5
— Jlenna
4.2.6 MONIHOCT 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuina (nanee — I/C) wu
427 BHYTpPEHHEE CONPOTHBIIEHHE MCTOYHHMKA TOKA.
o 3akoH Oma i 1OJNHOM  (3aMKHYTOI)
anekTpuueckoit enu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJIUMOCTh TBEPIBIX
428 METaJUIOB.  3aBHCHMOCTH  COIPOTHBIICHUS
o METaJUIOB oT TEeMIIepaTyphbl.
CBepXIIpoBOIMMOCTh
429 OneKkTpryecknii TOK B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX MTyYKOB
4210 [MonynpoBoanuku. CoOCTBEHHas: M IPUMECHAs

MIPOBOJAMMOCTh TOJYNPOBOJHUKOB. CBoiicTBa
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p-n nepexoaa. [TomynpoBogHIKOBBIE TPUOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMCHTA

DIEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

Texuuueckue yCTpOMCTBa: aMIiepmeTp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBII IO/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,
MIOJIyIIPOBOIHUKOBBIN MO/, TallbBaHUKA

[IpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEANHEHHUSI PE3UCTOPOB.

N3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpoTtusnenus. Habmronenue

ANIEKTPOITH3a

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

4

DJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIWA

43.1

TlocTosHHble MarHuThel. BzaumoneicTBue

IIOCTOSIHHBIX MarHuToOB

4.3
4.3.2

MarauTtHoe mone. Bektop MarHuTHOU
nHAykuuu.  [IpuHOUIn — cyneprno3uuuu.
Jluann MarnutHOM wHAyKumu. Kaprunaa
JUHUM  MArHUTHOM  MHAYKIMU  TOJSA

IIOCTOSIHHBIX MAarHuToOB

4.3.3

MarsuTHoOe IIOJIE IMPOBOJHUKAa C TOKOM.
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Kaptuna nuHuil noas AJMHHOTO MPSIMOTO
IIPOBOJHMKA M 3aMKHYTOI'O KOJbLEBOIO
IIPOBOJHHMKA, KaTyIIKM C TOKOM. OImbIT

Opcrena. BzaumoelicTBue NpOBOIHUKOB C

TOKOM
434 Cuita Amriepa, e€ MOJyJIb M HalpaBJICHUE
Cuuia JlopeHua, €€ MOy b U HalpaBJiCHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBI B
433 OJTHOPOJIHOM MarHUTHOM Toyne. Pabota
cuiibl JIopeHia
4.3.6 SIBieHME ANEKTPOMArHUTHOW UHIYKITUH
437 [ToTok BekTOpa MarHUTHON UHAYKIIMU
OC unaykuuu. 3aKoH IEKTPOMarHUuTHOM
438 unnykiun dapanes
BuxpeBoe »snektpuueckoe mnone. I/C
WHIYKIUA B TIPOBOJHUKE, JBIKYIIEMCS
439 MOCTYNAaTENIbHO B OJJHOPOJJHOM MarHUTHOM
roJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HME CAMOWHIYKIHUH.
4.3.11
S/C camonHayKIMH
DHeprusi MAarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE I0JIe
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MarHUTHbI, AIEKTPOMATHUTHI,
4.3.14
AJEKTPOBUTATEb, YCKOpPHUTETH!
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJSl KaTYHIIKM C TOKOM.
4.3.15 UccnenoBanme nelcTBUS — IMOCTOSIHHOTO

MardivTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3JICKTpOMaFHPITHOI>'I HUHAYKIOUA

KOJIEBAHU A U BOJIHBI
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5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

Konebarenprast cucrema. CBOOOIHBIC
kojieOanus. ['apMoHuueckne KoyieOaHus.
IMepuon, wacrtora, ammumryaa u (dasa

KOJIeOaHui

[IpyxuHHbIi MasTHUK. MaremaTuyecKui

MasATHHUK

5.1.3

YpaBHeHHE TapMOHHYECKUX KOJICOaHUM.
Kunematunueckoe u JTUHAMHAYECKOE

ONMCAaHME KOJIEOATEIBHOTO IBUKECHUS

5.14

5.15

[IpeBpamenue SHEPTUH pu
TapMOHHYECKUX  KOJIECOAHUSX. CBs3b
aAMIUIUTYIbI Kosie0aHui HUCXOIHOMN
BEJIMUYMHBI C aMIUIUTYJaMH KosieOaHuil eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp. CBOOOAHBIE
ANIEKTPOMATrHUTHBIC KoJIe0aHus B
UIealbHOM  KojeOaTelnbHOM  KOHTYpe.
AHaNOTus MEXAYy MEXaHWYECKUMHU W
ANMEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyna Tomcona

5.16

5.1.7

3akoH COXpPaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYpC

BoIHyX/1IeHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pes3onanc. Pe3onanchHas KpuBasl.
Boinyx1€HHBIE JIEKTPOMAarHUTHHIE

KoJIeOanus.

5138

5.1.9

[lepemennbiii  Tok.  CuHYyCOMIANIBHBIM
IIEPEMEHHBIN TOK.
MomniHocTb IIEPEMEHHOTO TOKa.

AMHJII/ITYI[HOC )51 ,Z[CﬁCTBymIJ.IGC 3HA4YCHHC

CHJIBI TOKA U HAITPAKCHUA

5.1.10

Tpanchopmarop. IlponsBozacTso, nepenaua

n HOTpC6HeHI/IC BHCKTquCCKOﬁ OHCPIUH.
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5.1.11

5.1.12

DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
BJIEKTPUYECKON SHEPIuH. Kynbrypa
HCII0JIb30BAHUS AIEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

TexHudeckue yCTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepenad

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCHMOCTH TEPHOJa MAJIbIX KOJICOAHMI
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMEHHOT0 TOKa B
LENu U3 TMOCIEN0BaTeNIbHO COCIUHEHHBIX

KOHACHCATOpA, KaTYHIKHU U pE3UCTOPA

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJTHBI, YCIIOBHSI
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

5.2.2

5.2.3

Nurtepdepentus u mudpakims
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3ByKa

5.24

525

DONEeKTPOMarHUTHHIE  BOJIHBI. Y CJIOBHUSA
U3JIy4€HUsl  DJIEKTPOMAarHUTHBIX  BOJH.
B3aumnas opuentauus Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC€

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CKopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

5.2.7

[Ixamna 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne >IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

HpI/IHLII/IHBI paaruocCBiA3 U TCICBUIACHUS.
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5.3

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY Kalolel cpebl

TexHu4ecKkue yCTpOWCTBAa: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUarHOCTHKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsiMonuHeitHOEe pacnpocTpaHEHUE CBETa

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OtpaxeHnue cBera. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHil B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPETIOMIICHUS
cBera. AOGCONIOTHBIH noKazareJb
IIPEIOMIICHHUS

Ionmuoe BHYTpEHHEe OTpaOKEHHE.
[IpenenbHbIl yron IMOJHOIO BHYTPEHHETO
OTpaKECHHUSI

HMucnepcust  cBera. CHOXHBII  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKas culia TOHKOU JIMH3HI.
[Toctpoenne n3o0pakeHUit B COOMPAIOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JINMH30M

5.3.7

HpCI[CJ'IBI NPUMCHUMOCTH T’ COMCTqueCKOﬁ

OIITUKH

5.3.8

HNnrepdepentius  crera.  KorepeHTHbIC
HUCTOYHHKH. VYcnosus HaOII0IeHUS
MaKCHUMYMOB u MHHUMYMOB B

UHTep(PEPEeHIIMOHHONW KapTHHE OT JIBYX
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CI/IH(ba.SHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmus  cera.  JudpakunoHHas

peméTKa. VYcnoBue HaGJ’IIOI[eHI/Iﬂ TJIaBHBIX

5.3.9 MaKCHUMYyMOB npu MaJCHUN
MOHOXPOMAaTHUYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHu4eckue yCTpOWCTBA: OYKH, JIyIa,
¢doroannapar, NPOEKUUOHHBIA ammapar,
53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OIITHKA, TU(ppaKkInOHHAs peméTka,
MOJISIPOU]T
[IpakTnyeckne  pabOTHI N3mepenue
531 nmokaszarensi npenomiieHus. MccnenoBanue

CBOHCTB  W300paXeHWMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEIIBHOCTH: VHBApHUAHTHOCTh
MOZYJII CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIUATI OTHOCUTEIILHOCTH DUHIIITeHHA

6.2

OTHOCHUTENBHOCTh OOIHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BPpEMCHHU U  COKpaIICHUC

JJIMHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

7.1
711

CBsi3b Macchl C JHEpPrued W UMIYIHCOM
CBOOOJTHOM YacCTHUIIBl. ODHEPrUs TMOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBA ®U3UKA
BJIEMEHTBI KBAHTOBOU OITTUKU

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
¢dboToHAa C ero 4YacroToh. OHeprus Hu

UMIyJbC HOTOHA
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7.1.2

OTkpeiTHE U HccaenoBanue Gporodddexra.

OIEBITEI AT. CroieToBa. 3aKOHEI

dotordpdekra

7.1.3

YpaBHeHue OHHIITEHHA s

dhoTorddekra. «Kpacnas TpaHMIIA

dotorddekra

714

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

TexHuueckue ycTpoicTBa: (OTODIEMEHT,
(dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

7.2

7.3

721

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

[Toctynater bopa. N3nyuenue U
noriomeHne (HOToHOB Impu  Iepexofe
aToMa C OJHOIO YpPOBHSA DJHEPIrUU Ha
npyroi. Buasl criektpoB. CriekTp ypoBHe

OHEPIrur aroMa BOAOpOaa

BonnoBrie cBoiictBa yactul. BoiHBI 1€
Bpoiiis. KopnyckynsipHo-BOJIHOBOM
nyanusM. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

724

CroHTaHHOE U BBIHYKACHHOC HM3JIYUYCHHUC.

YcTpoiicTBO M IPUHIMIT pabOTHI J1azepa

7.25

TexHuyeckue ycTpoOMCTBA: CHEKTPaJbHBIN
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Metoasl Ha6J'IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]
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7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Peseppopna mno ompeneneHuro cocraBa
panmuoakTHBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmMa-u3NydeHus. BiusHaue

PaaAuOaKTUBHOCTHU HA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTUE  TPOTOHAa U HEUTpOHAa.
Hyknonnas monenp siapa ['eiizenbOepra —
NBanenko. 3apsan szupa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBI  Oera-pacnas. lNamma-
W3IIy4YEeHHE. 3aKkOH  PaJMOaKTUBHOI'O

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  fJpe.
Snepusie cunbl. Jleekt Maccsl spa
Snepuble peakuuu. JleleHHE W CHUHTE3
sanep

Snepusii peakTop. TepmosnepHbIit
cuHte3. [IpoOnembl U  MEPCHEKTHBBHI
SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIEKTHI SIAEPHON DHEPIETUKU

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTaIIbHbBIE

B3aUMOIEHCTBUA

7.3.9

TexHudeckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. MccaenoBanue

TPCKOB HaCTHIg (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mgnoro Heba. Co3Bes3nmus, spKHe

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

8.2

ComHeynas cucrema. llmaHeTsl 3eMHOI
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TpYHIIBI. IImaneThI-rura’nThl u nux
CIIYTHHUKH, KapJHWKOBBIC IIJIAHCTHI. Maijrsre

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comame, ¢ortochepa u  armochepa.

ConHeyHast aKTUBHOCTh
Hcrounuk sneprun CoJiHIa U 3BE3]1

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aHMOCBSI3b. Juarpamma
«CTIEKTPATIbHBIA ~ KJIACC — CBETUMOCTBY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

Buytpennee crpoenue 38&31. CoBpeMeHHBIE
IPEACTABICHUSI O  TPOMCXOXKICHUU |
spormormy CoyHba U 3BE3A. DTambl JKU3HU

3BE3]T

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpykTypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI [ aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku H

KBa3apbl. UEpHBIE IBIPBI B ApaX TadakTHK

Bcenennas.  Pacmupenue  BceeneHHoi.
3akoHn XaOb6na. Pa3z0eranue rajmakTuK.
Bospact u pamuyc BceneHHoil, Teopus
bonpmioro B3peiBa. Mogenp  «ropsuen
Bcenennoi». PennkroBoe usinydeHue

MacmtabHast ~ cTpykTypa  BceneHHoOI.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Ouzuka. 10 kmacc. Msakumes ['.5., byxoBues b.b., Corckuit H.H.; mox penakuueit
[MappentreBoit  H.A. Axuumonepnoe obOmectBo «MW3marensctBo — «llpocBemienne»
* @uszuka. 11 xnacc. Mskumes ['.4., byxosues b.b., YUapyrun B.M.; nona penakiueit
[TapdentbeBoit H.A. Aknnoneproe odmectBo «M3narensctBo «IIpocBemenuer»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/
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