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MNOACHUTEJBHASA3SAIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoOBHS Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMN K pe3yibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTelbHON Mporpammbl, mpeactaBieHHbXx B OI'OC
COO, a Ttakxke c yu€toM (eaepaibHOl paboueld HporpaMMbl BOCHUTAHHS U
KOHIIENIINK TpernojaBaHusl ydeOHoro mpeamera «@Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aUsIX Poccuiickoit Oenepanuu, peanu3yrommx OCHOBHEIE
o0pa3oBaTeIbHbIE IPOTrPAMMBI.

Copmepxanne mnporpamMmbl MO (PU3MKE HaIMpaBieHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAyYHOWKapTUHBIMUpaoOyuatouxcs 1 0—1 1kmaccoBnpruoOydeHun ux
¢u3znke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOIO MOIXOAA.
[Iporpamma 1o ¢Qusuke cootrBercTByeT TpeboBanusiMm @DOIOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANPEIMETHBIM pPE3YJIbTATAM
oOydeHHUs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTh pealM3alli MEXKIPEIMETHBIX
CBs3e (U3MKM C eCTEeCTBEHHO-HAyYHbIMU Y4YeOHBIMU mpeameTamu. B Heil
OIpEAEIIAIOTCS OCHOBHBIE 1I€JIM M3y4eHUs (PU3UKU Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHMsl, IUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PM3HMKH: JTUYHOCTHBIE,
MeTanpeaMETHbIE, PEAMETHbIE (Ha 6a30BOM YpOBHE).

[IporpamMma no pusmke BKIHOYAET:

o [lnanupyemblie pe3ynbTaThl OCBOCHHUS Kypca (pU3MKH HA 0A30BOM ypOBHE,

B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYEHUS;

e cojepkaHueyueOHoronpeaMera«OU3nKa»orogaMoOyyeHmsl.

®dusuka Kak Hayka O HauOoJsiee OOIIMX 3aKOHaX MPUPOJBI, BBICTyHas B
KayecTBe y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpykatomieM Mupe. [IkonbHbI Kype GU3UKH — CUCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, IOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB U SIBICHUH, HM3y4yaeMbIX XUMHUEH, Ouojorue,
dbusnueckoir reorpadmeit u actpoHommueil. Vcmonmb3oBaHME W aKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHUM  OMpenensieT XapakTep U pa3BUTHE
Pa3HOOOPa3HBIXTEXHOIOTUHBC(EPEIHEPTETUKH, TPAHCTIOPTA,0CBOCHUAKOCMOCA,
IIOJIY4EHHUsS] HOBBIX MAaTEpUAIOB C 3aJaHHBIMU CBOWMCTBAMM M Jpyrux. M3ydenwme
(pM3UKMBHOCUTOCHOBHOMBKJIAAB(YOPMUPOBAHUEECTECTBEHHO-HAYYHOUKAPTHUHBI
Mupa o0yyaroumxcs, B (OPMUPOBAHHWE YMEHUHM NPUMEHSATh HAYUYHBIM METOA
MO3HAHUS NP BBIMOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHUIA.

BocHoByKypcapu3nKu 151y pOBHICPEIHET000IET000PA30BAHUSIIONOKEH P
U7e, KOTOPbIE MOXKHO pacCMaTPUBAaTh KaK IPUHIUIIBLI €0 IIOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUU C HEH KypcC SBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepHuall U3 BCEX pa3/eioB (PU3MKH, BKIHOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenmepanuzayuu. B cooTBeTcTBUM € HEW Marepual Kypca (QHU3UKU
o0benquHEH BOKpYr ¢u3MUeckux Teopwil. Bemymmm B Kypce sBISeTCA
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICIECHUE CBA3U PA3BUTHUSA
(bU3UKHCPa3BUTHEMOOIIECTBA,aTAKKECMUPOBO33PEHUCCKUMU, HPDABCTBEHHBIMU U
HKOJIOTUYECKUMU TIPOoOIeMaMu.

Hoesanpuxnaonoinanpasiennocmu. Kypcpu3nkunpeamnoaaracT3 HakoMCTBO  C
HIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKUX MPUIIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanu3yeTcss MOCPEACTBOM BBEIEHUS AJIEMEHTOB
COJIEp)KaHUsA, TOCBALMIEHHBIX OSKOJOTMYECKUM TpobjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIeHHUs
po0JIeM palMOHAIBHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

Crep:KHEBBIMU JJIEMEHTAaMHU Kypca (U3WKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs SBISAIOTCA (PuU3MUeckue TeopuH ((popMUpOBaHUE MPEACTABICHUI O
CTPYKTYpE MOCTpOCHUS (PU3UUECKON TEOpHH, posin (PyHIaMEHTaIbHBIX 3aKOHOB H
MIPUHLHUIIOBBCOBPEMEHHBIXIIPEICTABICHUAXONPHUPOE, I PAHUIAXTTPUMEHUMOCTH
TEOPUA, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOLECCOB).

CHCTeMHO-eSITEIPHOCTHBIN TIOAXO0 B Kypce (DH3WMKHM peamu3yeTcs: Mpexe
BCETO 3a CYET OpraHU3ANMH IKCICPUMEHTAILHON JeATEeIbHOCTH O0YyJaronIuXcsl.
J11516a30BOroypoBHSAKYpcadU3nKU—3TOUCION30BAHUECUCTEMBI(PPOHTATBHBIX
KpPaTKOBPEMEHHBIXAKCIIEPUMEHTOBUIA00PATOPHBIXPAOOT,KOTOPLIEBIIPOrpaMME 11O
¢bu3nke 0O0bENMHEHbI B OOMIMI CHMCOK YYEHMUYECKHX MPAKTHYECKUX padoT.
Brimenenne B ykazaHHOM TiepedHE JA0OPATOPHBIX PadOT, TPOBOIUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30BaTENbHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHMPOBAHUS U OCHALIEeHUs KabuHera Quiuku. [lpu
TOM O0OecrneuynBaeTCsl OBJIAJIcHUE OOYy4YaloIMMHUCS YMEHHUSIMU MPOBOAUTH
KOCBEHHBIC HM3MEPEHUsS, WMCCICIOBAHUSA 3aBUCUMOCTEH (DU3WYECKUX BEIMYUH U
MMOCTAHOBKY OIIBITOB IO TPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bosbimoeBHUMaHNEY AEAECTCAPEMICHUIOPACUE THRIXMKAYECTBEHHBIX3/1a4.
[Ipu 3TOM 51 pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISFOTCS 337a4M C SIBHO 3aJaHHOMN
bu3nuecKkol MOJIENbIO, MO3BOJISIONINE TPUMEHATh M3YYEHHbIE 3aKOHBI WU
3aKOHOMEpPHOCTH KaK M3 OJHOIO paslesia Kypca, TAK M MHTETPUPYS 3HAHUA M3
pa3HbIX pa3nesioB. /(g Ka4eCTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIFOTCS 3aJaHUSI HA
00BbACHEHHE TMpOTEeKaHUsl (PU3MUYECKUX SIBICHHM M MPOILIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKONM MOJENM Il CUTyallud HpPaKTHUKO-
OPUEHTUPOBAHHOIO XapaKTepa.



OCHOBHBIMUIIETIAMUNU3YYEHUSAPUZUKIBOOIIIEMOOPA30BAHUUSBIISIOTCSI:

dbopMHpoBaHHEe WHTEpPECAa U CTPEMJICHHsI OOYYaIOIUXCS K HAyYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTHE HMX HHTEIICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJC MO3HAHMS U ()OPMHPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHHSIM;
(hopMHPOBaHNEHAYYHOTOMUPOBO33PCHUSIKAKPE3YIbTaTAN3yYCHUSIOCHOB
CTpPOCHUS MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHpOBaHHE YMCHUH OOBSACHATH SBICHUS C HCIOJb30BAaHUEM
(bU3MYeCKUX 3HAHUH M HAyYHBIX JJOKA3aTeIIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKH IS PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3THX Leled 00ecTeuynBaeTCsl pelieHHeM CISAYIONMX 3a/1ad B
npoliecce u3yyeHus Kypca GU3NK1 Ha ypOBHE CPEAHEr0 001Iero o0pa3oBaHus:

PUOOPETEHUECHUCTEMBI3HAHUMO00OINX PU3NUECKUX3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKY, MOJCKYISIpHYI0 (HU3UKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKH;
dbopMHupoBaHUEe yMEHUN TPUMEHSITh TEOPETUYCCKUE 3HAHWUS IS
0ObACHEHMsS] (PU3UYECKUX SIBIIGHUA B TMPUPOJE M [ TIPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CMOCOOOB pELICHUS Ppa3IUYHbIX 3aJad C SBHO 3a/JaHHOM
¢usznyeckoil Monenblo, 3anay, MOAPa3yMEBAIOIIMX CAMOCTOSITEILHOE
co3aanue (HPU3MUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a/1a4H;
NOHUMaHuE (U3MYECKUX OCHOB U TPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILILYIO
cpeny;

OBJIaJICHUE METOJaMU CAMOCTOSITENILHOTO TUIAHUPOBAHHS U TMPOBEACHUS
(bU3MYEeCKNX SKCIEPUMEHTOB, aHaIN3a W HHTEpIpeTanud uHhOpMaIliy,
onpeeeHUs! JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTaTa;

CO3JJaHUE YCIIOBUM ISl Pa3BUTHSI YMEHHUI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIETO
obpazoBanwms otBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEP KXAHUEOBYYEHUA



10 KJIACC

Pasznenl.@u3nkauMeToAbIHAYYHOT OTIO3HAHUS

®usuka — Hayka o npupoxae. HaydHble MeToAbl MO3HAHUSA OKPYKAIOILIETO
Mupa.PoJib3KCIEpUMEHTAUTEOPUUBIIPOLIECCENO3HAHUATIPUPOIBL. DKCIIEPUMEHT B
busuke.

MonenupoBanue (u3NUECKUX SBJICHUN U mpoueccoB. HaydHble runoressl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIMT COOTBETCTBUA.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele 1 UU(GPOBbIE HM3MEpPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen2. Mexanuka

Temal.Kunemamuxa

MexanunueckoeaBmxkeHrne. OTHOCUTENbHOCTbMEXaHUYECKOT O BUKCHHUS.
Cucremaorcuéra. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpedHSAs CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CHUCTEMbl KOOPAHMHAT.
CrnoxeHue nepeMereHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOpDJMHAT, CKOPOCTH, YCKOpPEHHUsA, IyTH ¢ MepeMeIleHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOoaHOeMaaeHne. Y CKOpeHUECBOOOTHOTOTIaICHHUS.

KpuponuneitnoeaBmxeHue. J[BrmkeHueMaTeprualibHOUTOUKUTIOOKPYKHOCTH €
MOCTOSIHHOM IO MOJYJII0 CKOPOCTBbIO. YTJIOBas CKOpPOCTh, JIMHEWHAs CKOPOCTb.
[lepuon u yactota obpameHus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckue ycTpoHCTBa M MPAKTHUUECKOE MPUMEHEHHE: CIUIOMETD, JBUKEHUE
CHaps/I0B, LICTIHbIC U PEMEHHBIC MEPE/Iayu.

Jlemoncmpayuu

MoaenbCcucTeMblOTCUETA, UTUTIOCTPALIUSIKUHEMATUYECKUXXAPAKTEPUCTUK
JIBUKCHHSL.

[IpeoOpazoBaHKEeIBIKEHUICUCTIONB30BAHUEMIIPOCThIXMEXaHN3MOB. [laienue

TE€J B BO3JyX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBmxeHus TENa,0pOIIEHHOT OITOAYTJIOMKT OPHU30HTY !
TOPU30HTAIIBHO.

N3mepenneyckopeHusicCBOOOIHOT O ICHUSL.



HarmnpaBneHneckopoCTUIIPUIBUKEHUUTIOOKPYKHOCTH.

Yuenuueckuiioxcnepumenm,nabopamopHnviepabomol

N3yyeHne HEpaBHOMEPHOI'O JABMKEHHUS C LEJIBI0 ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXIY NyTSIMHU, MNPOMAECHHBIMU TEJIOM 3a
MOCJIEAOBATEINbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUKEHHUS LIAPUKA B BA3KOM KUIAKOCTH.

N3ydennenBrxeHusTeN1a,0pOIIEHHOTOTOPU30HTAIBHO.

Tema 2. lunamuka

[Ipynuun  otHocutenbHOCTH  ['aymnes.  IlepBeid  3axkoH  HeroToHAa.
MHepunanbHbIECUCTEMBIOTCUETA.

Maccarena.Cuna.llpuniuncynepno3unuucui. BropoitzakonHbroToHa A1
MarepuagbHOU TOUKU. Tperuit 3aKkoH HbproTOHA /U1 MaTepUaIbHbIX TOYEK.

3akoH BcemMupHOro TtsaroteHusa. Cuma Tsokectu. llepBag kocmumueckas
CKOpOCTb.

Cunaynpyrocrtu.3akoHl yka.Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbKEeHUsl U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuiia conpOTUBIICHUS IPU JIBUKEHUU TEJIa B dKUJIKOCTH WIIH Ta3e.

[ToctynaTenbHOEHBpAIATEIbHOEABHKEHNEA0COMIOTHOTBEPIOTOTENA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpaumleHud. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckre yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOIIUITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenuenHepuuu.

CpaBHEHHEMACCB3aUMOIEHCTBYOILIUXTEN.

Bropoiu 3akon HeroToHa.

N3mepenunecun.

CnoxeHune cuiL.

3aBUCHUMOCTHCUIIBIYTIPYTOCTHOTAC(POpPMALIUH.

Hesecomocts.BecTenanpuyckopeHHoMnogbEMenmnaienn. CpaBHEeHUE

CHUJI TPEHUS TTOKOS, KAUEHUS U CKOJIbKECHMUSI.

YcnoBuspaBHOBeCUIATBEpAOTrOTENA. BUIBIpaBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

Nzyuenne nBuxeHust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

UccnenoBanne3aBuCMMOCTUCHITYITPYTOCTH,BO3HUKAIOIINXBIPYKUHEU
pe3nHOBOM 00pasiie, OT ux JAehOpMAaIIHH.



HUccnegoBanue ycinoBUl paBHOBECUS TBEPIAOIO TENa, HMMEKOMIETO0 OCh
BpAILICHHUS.

Tema3.3axonvlicoXpaneHusa8MexaHuKe

NMnynbc MarepuaabHOM TOUKM (Tena), CUCTEMbl MaTe€pUAIbHBIX TOYEK.
NMnynbc cuiabl U U3MEHEHUE HMMITYJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

PaGoTacuiibl. MOIITHOCTHCHITHI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETHUYECKOU YHEPTUMU.

[ToreHunanbHas DHEPIUsl. [loTeHunanbHas DHEPIUs YIpYro
nehopMupoBaHHOUTIPY>KUHBL. [ loTeHIIMaIbHASI HEPTUATENABOIU3UTTOBEPXHOCTH
3emuu.

[loreHunanbHplE W HENOTEHUHWAIbHBIC  CHIIBL Ces3b  paboThHI
HEMOTEHIMATbHBIXCUIICU3MEHEHHEMMEXAHHYECKOMIHEPT MU CUCTEMBITEN. 3AKOH
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

YpyruenHeynpyruecToiIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPHUMEHEHHE: BOJOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOHCOXPaHEHUANMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoanoTeHIMATEHOMIHEPTUMBKUHETUYECKYIOMOOPATHO.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

N3yuenneabCcomOTHOHEYIPYTOr0y1apaciOMOIIBIOIBYXOTMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanunecBa3npadOThICUIIBICU3MEHEHUEMMEXAHUUECKOMIHEPI U TeJla Ha
IIpUMeEpPE PACTSKEHHSI PE3UHOBOTO JKI'yTa.

Pasznen3.MoJjiexkyasspHasiGpu3MKaAauTEePMOAUHAMHUKA

Temal.Ocno6blmoneKyIApHO-KUHEMUYECKOIIMeopul

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU M HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Juddys3us. Xapaktep ABHKEHUS U
B3aMMOJICUCTBHUS YaCTULl BelECTBA. MoJenu CTpOEHMs Ta3oB, XUAKOCTEU H
TBEPABIX T€J U O0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MoJiekyn. KomnuectBo Beniectsa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.

Mopens  upeanmbHOro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HJCAIbHOTO Tra3a. AOCONIIOTHas TeMIiepaTypa Kak Mepa
CPEIHEMKMHETUYECKOMIHEPTUUTEILIOBOrOIBMKEeHU s1uacTuirasa.[llkamna



temneparyp KeneBuna. ['a3oBble 3akoHbl. YpaBHeHne MeHnneneeBa—Knanenpona.
3akon JlanbToHa. M30mpoliecchl B UA€aIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mnpencTaBiIeHHE M30IMPOLECCOB: H30TEPMA, H30X0pa,

n3o0apa.

Texnuyeckue yCTpoiicTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMET,
Ooapomerp.

Jlemoncmpayuu

OnbITHL,TOKA3bIBAIOLINEIUCKPETHOSCTPOCHUE BellecTBa,pororpadpuu

MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

Omnsiteinmoand Gy3umxuaKocTeiinrazos. Moaenb

OpOYHOBCKOTO JBHKECHHUSI.

Mopaenwvonsita IlTepHa.

OnbIThI, JOKa3bIBaIOIIHE CYLIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3aMOJICHUCTBHSI.

Mogens, HIUTFOCTpUpPYOIas IPUPOY AABJICHHUS I'a3a Ha CTEHKU COCYa.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHHE COCTOSHUS MJI€aJbHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuiioxcnepumenm,nabopamopHviepabomol

OmnpeneneHneMacchiBO31yXaBKIaCCHOMKOMHATEHA0CHOBEU3MEPEHU 00BEMa
KOMHATBI, JaBJIICHUS U TEMIIEPATYPhI BO3yXa B HEM.

HccnenoBaHne3aBuCUMOCTUMEKTYTTAPAMETPAMUCOCTOSHASPA3PEIKEHHOTO
rasa.

Tema2.0cnoevimepmoouHamurku

TepmoanHaMuueckascucTeMa. BHyTpeHHASAIHEPTrUATEPMOIMHAMUYECKOM
CUCTEMBI U criocoObl €€ n3MeHenus. KonuuecTBo TerioTsl u padbora. BHyTpeHHss
JHEPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y eIbHas TEIUIOEMKOCTh BELIECTBA.
KoaudecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[lonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHne mepBOro 3akOoHa TEPMOJMHAMHMKHU K H3oImpoiieccam. ['paduyeckas
UHTEpIIpeTanus padboTh rasa.

Bropoit 3akon TepmomuHamuku. HeoOpaTmmocTh MPOIECCOB B MPHUPOJIE.

TennoBeieMamHbL. [ [pUHINNBIIEHCTBUATEIIOBBIXMALIIUH.

[IpeoOpa3zoBanust 3HEpruM B TEIUIOBbIX MamnHax. KoadduumeHT mnoae3Horo
nevctBus TtemnoBod mamuHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIOIHEPTETHKH.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: JBUTATEINb
BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOJMUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu



3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUH PAOOTHI: BHUICT
npoOKku U3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3¢upa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPAIINS ).

N3meHeHnue BHyTpeHHEN AHEpruu (TeMIiepaTyphl) Tella MpU Terlonepeaaye.

OnbITrioaanadaTHOMYpPACIIUPEHUIOBO3AYXa(ONTBITCBO3 Y ITHBIMOTHUBOM).

MopaenumnapoBOUTYpOWHBI, ABUTATEIISIBHY TPEHHETOCTOPAHHS],PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

N3mepenuney e ibHOUTEIITIOEMKOCTH.

Tema3.Azpezamnviecocmoanungeuyecmea. Dazogvienepexoonl

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u xureHue. AOCOIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHBIM map. YaenbpHas TeEoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amop@Hbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaiibl. [lmaBienue u
KpucTayum3anus. Y gelibHas TerioTa miasiieHus. Cyoaumanus.

VYpaBHeHuerenaoBorodananca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUalOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIIICHHBIX MTAPOB.

KunennenpunoHm>XeHHOMJABICHHUH.

CniocoObl U3MepeHus BIAXKHOCTH.

Ha6nronennenarpeBaHus I UTUIABICHUSKPUCTAINIAYECKOTOBEIIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckutisxcnepumenm,nabopamopmnviepabomoi

N3MepeHne0THOCUTENTBHOMBIIAXKHOCTUBO3AYXA.

Paznend. JaekrpoamHaMuKa

Temal.Inekmpocmamuxa

DneKTpu3auATeN. DIeKTpUIeCcKui3aps 1. [ BaBu1a31eKTpUYECKUX3aPSIIOB.
[IpoBOAHWKHM,  OUANEKTPUKM U MOJYNPOBOJHHUKHA. 3aKOH  COXPaHEHHUs
AIEKTPUUYECKOTO 3apsa.

Bzaumopeiictue 3apsaaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUM 3apsi/l.
Onextpuyeckoe 1nosie. Hampsbk€HHOCTh  anekTpuueckoro mnoiil.  [IpuHnumn

CYIEPIIO3ULINMU DJICKTPUUECKUX TONeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOTO
TIOJISL.



PaboTacmmnexrpocrarnueckoronois. [loteruan. PaznocThioTeHIIAIOB.
[IpoBOAHUKN W HAHUAJIEKTPUKH B DIIEKTPOCTATHUYECKOM Ioje. JluanekTpudeckas
IIPOHMIIAEMOCTb.

DnekTpoéMkocTb. KonaeHcaTop. DneKTpOEMKOCTHIIOCKOTOKOHIEHCATOPA.
OHeprus3apsKEHHOTOKOHIEHCATOPA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: 3SIJIEKTPOCKOIL,
AIIEKTPOMETP, DOJEKTPOCTAaTHUECKasl 3allluTa, 3a3eMJICHHE JIJIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBOUIIPUHIIUIIICHCTBUSIRIICKTPOMETPA.

B3aumozericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOIHMKUBAIIEKTPOCTATUYECKOMIIOJIE.

DNeKTpoCcTaTUUECKast 3alUTa.

JIM3IEKTPUKUBIIIEKTPOCTATUYECKOMIIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOLIAAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus3apsKEHHOTOKOHAEHCATOPa.

Yuenuueckutiskcnepumenm,nabopamopmnviepabomoi

N3mepeHnesneKTpoEMKOCTUKOHIEHCATOPA.

Tema2.Ilocmoannvtitanekmpuueckuiimox. Tokugpaznuunvixcpeoax

DNEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS 3JEKTPUYECKOIO TOKa.
Hcrounukuroka.Cunaroka.l [0CTOSHHBIMTOK.

Hanpsbxenune.3akonHOMaaistyyacTKalery.

DNEKTPUYECKOE COMPOTUBJICHUE. YIEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, TAPAIEIBHOE,CMELIAHHOECOE IMHEHUETTPOBOTHUKOB.

Pabora osnekrpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNeKTPOABMKYIASCUIIAUBHY TPEHHEECOITPOTHUBICHUEUCTOYHUKATOKA.
3akoHOMaUIIM0IHOM(3aMKHY TOH )asieKTpuueckoineni. KopoTkoe3aMbIkaHueE.
ONEeKTpOHHAsT  MPOBOJAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTD

CONPOTHUBJIEHUS METAILIOB OT TeMIiepatypbl. CBEpXITPOBOAUMOCTD.

DIIEKTPUYECKUUTOKBBaKyyMe. CBONCTBAIEKTPOHHBIXITYYKOB.

[TonynpoBoIHUKH. CobOcTBeHHAS u MpUMECHAs IIPOBOAUMOCTD
noJIynipoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKHii TOK B  pacTBOpaXx M  paciuiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAATUCCOLMALUS. DIEKTPOIIU3.

DneKTpuiuecKuTOKBrazax.CaMocToATeIbHBIMMHECAMOCTOSI TEILHBIN pa3ps/Il.
Mounus. Ilmazma.



TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIIEHUS, BAKYYMHBIM AUOJ,
TEPMHUCTOPBI U POTOPE3UCTOPBHI, OITYIPOBOAHUKOBBIN AUO/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHnecIbITOKanHAPSHKEHHUS.

3aBUCUMOCTHCONPOTUBIIECHUALIMIIMHAPUYECKUXITIPOBOIHUKOBOTIJIUHBI,
IUIOLIAN MOMEPEYHOr0 CEYEHUs U MaTepuaa.

CMelaHHOeCOe IMHEHUETIPOBOIHUKOB.

IIpsmoe wu3MepeHHMe DIEKTPOIABIKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTHCONPOTUBIIEHUSMETAIIOBOTTEMITEPATYPHI.

IIpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoiipa3psaaunpoBoAUMOCTbBO3AyXa. OTHOCTOPOHHSIS

IPOBOJUMOCTD JHOJA.

Yuenuueckuuisxcnepumenm,nabopamopmviepabomoi

N3yueHnecMemaHHOrocoeIMHEHUSIPE3UCTOPOB.

W3mepeHne IeKTPOABUKYIIEH CHIIBI MCTOYHHKA TOKA M €r0 BHYTPEHHEIO
CONPOTHBJICHHUS.

Habuntonenuesnexkrponusa.

MexnpeaMeTHbICCBA3HT

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCYHIECTBISETCA C
y4E€TOM COJEPIKATEIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMd MaTE€MaTHKH,
OMONOruM, XMMHH, Teorpadru U TEXHOJIOTUU.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
NO3HAHMS: SIBICHUE, HAy4YHBIH (akT, Tumote3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHMU, JuHEHHas QyHKUusA,
napabona, runepoosa, ux rpaQuKyd U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKIIUU:
CHUHYC,KOCUHYC,TAHI€HC,KOTAaHI'€HC,0CHOBHOE  TPUIOHOMETPUYECKOETOKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe ABMXKEHUE B KUBOUM mpupone, nuddysus, ocMoc,
TEIJIO0OMEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOECTPOEHUE BEILECTBA,CTPOCHUE AaTOMOBHMMOJIEKYN, MOJb
BEILECTBA,MOJISIPHASIMACCA, TETIOBBIECBOMCTBATBEP ABIX TEN,)KUIKOCTEHNUTa30B,
IEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJUTHYECKAs  AUCCOLIMALMS,
raJlbBaHHKa.

I'eocpaghus:BNaXKHOCTBBO3yXa,BETPHL,0apOMETP,TEPMOMETP.



Texnonocusa: npeoOpazoBaHUE JBMKEHMH C HCIOJIb30BAHUEM MEXAHHU3MOB,
y4€T TpEHUS B TEXHHUKE, NOAIIMIIHUKH, WCIOJIB30BAHUE 3aKOHA COXPAaHECHMS
UMIyJbCa B TEXHUKE (pakeTa, BOJOMET M JpYyrue), JIBUraTeslb BHYTPEHHETO
CropaHusi, naposast TypOuHa, ObITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOIOTHU
IIOJIyYEHHsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHUE AJIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JIIEKTPOHAIPEBATEIILHBIE npuOOpHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHIL, TAIbBAHUKA.

11 KUIACC

Paznend. JaekrpoamHaMuKa

Tema3.MaznummnoenoJe. d1eKmpomMacHUMHAAUHOYKUUA

[ToctostHHBIEMarHuTHL. B3auMo1eiCTBUENIOCTOSIHHBIXMAarHuTOB. MaraHuTHoe
nosie. BekropmarauTHOMMHAYKIUN. [ [pHHIIMIICy e priO3nIIMMMAar HU THBIXTIOJIEN.
JIluauum MarHuTHOM WHAYKUMM. KapThHa JNWMHWA MarHUTHOM WHIYKIIMU TIOJIs
MOCTOSTHHBIX MAarHUTOB.

MarauTHOe 1OJIe MNPOBOJHMKA C TOKOM. KapThHa JMHHAN WHAYKIUU
MAarHUTHOIO TOJSl JUIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIKu ¢ TOKoM. OnbIT Dpcrena. BzaumoaeiicTBre mpoBOHUKOB C
TOKOM.

CunaAmmnepa,e€MoayJIbUHAIIPABIICHUE.

Cuna Jlopenna,e€ Moayiabu HarpaBiieHue.BUKeHNE 3apsHKEHHOMYACTUIIBI B
OJTHOPOJTHOM MarHuTHOM moJe. Pabota cubl Jlopenna.

SIBeHne aneKkTpoMarHMTHOM MHAYKOMU. [IOTOK BEeKTOpa MarHMTHOU
WHIYKIUU. OJIEKTPOJBHXKYILAs CUla HWHIAYKIMU. 3aKOH BJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnexkrpuueckoe Imose. OJEKTPOABWXKYIAs CHJIa WHAYKUUHA B
IIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM TIOJIE.

IIpaBunoJlenna.

NHaykTUBHOCTh.  SIBIIGHHE CAMOWHIYKIIMU. OJIEKTPOJBHXKYIAs Cuja
CaMOMHIYKIUU.

DHEPrusiMarHu THOTOTIOJISIKATYIIKUCTOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOEC MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OneiTOpcrena.

OTKJIIOHEHUEIEKTPOHHOT Oy YKaMarHUTHBIMIIOJIEM.



JIMHUMVHIYKUUUMAarHUTHOTOTOJIS.

B3auMopeiicTBueAByXIIPOBOJHUKOBCTOKOM. Cra

Awmrepa.

JleicTBuecunbl/IopeHIIaHanOHBIAIEKTPOJIUTA.

SIBIIeHUE PIIEKTPOMArHUTHON UHYKIUH.

IIpaBunoJlenna.

3aBUCUMOCTBAIIEKTPOABUKYIIEH CUITBIMH Y KIIMKOTCKOPOCTUM3MEHEHU S
MarHUTHOTO IIOTOKA.

SIBIIeHNECAMOUHAYKIIAH.

Yuenuueckuiisxcnepumenm,nabopamoprviepabomoi

N3y4eHneMarHuTHOrONOJISIKATY LK CTOKOM.

UccnenoBanneeicTBUSNIOCTOSSHHOTOMarHuTaHapaMKyCcTOKoM. HccnenoBanue

SIBJICHHS DJIEKTPOMArHUTHOW UHIYKIIUU.

Pa3znensS.Kos1e0aHuANBOJIHEI

Temal.MexanuueckueusneKmpomazHUmMHbleK01e0aHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHHYECKHE  KojeOaHUS.
["apmonnyeckue kosnedanus. [lepuox, wactora, amrmumryga v (aza KoseOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTU4YECKU MasATHUK. YPaBHEHUE TapMOHUYECKHUX
koseOanuii. [IpeBpaiieHue sHeprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJICKTPOMATHUTHBIE KOJICOAHUS B
UJCABHOM KOJIeOATeIbHOM KOHType. AHAJOTUS MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHBIMU KoJjiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPrUU B UJC€ATBLHOM KOJI€OATEIbHOM KOHTYDE.

[IpeacraBienue o 3aTyxarolUX KoieOaHUsIX. BoIHYK/I€eHHbIE MEXaHUYECKUE
kosieOanusi. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennbiii  TOK. CHHyCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE DIEKTPUUECKON
DHEPrur. DKOJOTHMYECKHE PUCKHU MPU MPOU3BOACTBE IEKTposHepruu. Kymnbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTHH B IOBCETHEBHOW KU3HH.

TexHuyeckue ycTpoHCTBAa M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanuenapaMeTpoBKOIEOATEIbHONCHCTEMBI(TPYKUHHBIAMIIN
MaTeMaTUYECKUI MasSTHHK).

Habmronenuesaryxarommuxkoie0aHui.

HccnenoBaHnecBOMCTBBBIHYKICHHBIXKOJICOAHHIA.

Ha6nronenue pesonanca.



CBOOOHBIEITEKTPOMAr HUTHBIEKOJICOAHUSI.

OcummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIECOAHMIA.

Pe3oHanc mnpu 1OCIENOBATEIIBHOM COCAMHEHMM PE3UCTOpA, KATyLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

MoaenbnMHUNAIEKTPONIEPENAYH.

Yuenuueckuuisxcnepumenm,nabopamopmviepabomoi

HccnenoBanue 3aBUCUMOCTH MEpPUOJia MajblX KojeOaHUil Ipy3a HAa HUTH OT
JUIMHBI HUTU ¥ MAaccChl Ipy3a.

HccenenoBannenepeMeHHOTOTOKaBLETNN3IIOCIE0BATENBHOCOEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema2.MexanuueckueusneKmpomazZHUmMHbIEG0HbI

MexaHnuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTh
pacnpocTpaHeHuss M JMHA BOjiHBL.  [lomepedHble M NPOAOJIBHBIE  BOJIHBIL.
NnTepdepenims u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTs 3ByKa. Beicota ToHa. TemOp 3Byka.

DNEeKTPOMArHUTHHIEBOIHBI. Y CJIOBUSU3ITYYEHHUSIIIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpoMarauTHoi BosiHe. CBolcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHE, MPEIOMIICHHE, NOIsSpHU3aus, JUPpaKiys,
uHTepdepenius. CKOpoCTb JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIprHIMDBIpanOCBsI3UUTENEBUACHN. Paguonokanys.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE NPUMEHEHHUE: MY3BIKAJIBHBIE
MHCTPYMEHTHI, YJIbTPa3ByKOBas JIMArHOCTMKA B TEXHUKE W MEIULMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

O0bpazoBaHuenpacnpoCTpaHEeHUETIONEPEYHBIXUIPOI0THHBIXBOJH.

KoneGmtomieecs Te10 Kak UCTOUYHUK 3BYyKa.

Habmonenue oTpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6monennennrepdepeHumnmnpakinuMexaHuyeCKUXBOJIH.

3BYKOBOH pPE30HAHC.

Habu1t01eHuecBA3UrpOMKOCTU3BYKaUBbICOTHITOHACAMIUIUTYI0MU 4aCTOTON
KoJIe0aHMil.

HccnenoBaHMECBONCTBANIEKTPOMATrHUTHBIXBOJIH: OTPAKEHUE, IPETIOMIIEHUE,
noJisipu3anus, 1udpakuus, UHTepEepeHIUsL.

Tema3.0Onmuxa



I'eomerpruueckas ontuka. [IpsMonuHeHOE pacnpoCTpaHEHHE CBETA B
oxgHopoaHou cpexe. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKoHbI OTpaxxeHHs cBeTa. [locTpoeHue n3o0pakeHui B
IUIOCKOM 3€pKaJe.

[IpenomnenuecBera.3akOHBIIPETOMICHUICBETA. AOCOIIOTHBIMIIOKA3ATENb
npenomieHusi. [lonmHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHBIA yroa MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcusicera.CrnoxnbliicocTaBoenorocsera.LBer.

CobuparonuenpaccenBaroiueani3bl. Tonkasaza. QoKyCHOEpacCTOSTHUE U
ONTHYECKas Ccujia TOHKOM JuH3BL. [locTpoeHune u3o0paxeHUui B COOMpPAIOIMIUX U
pacceuBaroxJIMH3aX. DOpMyYITaTOHKOMIIUH3EL. Y BETUYEHHE,1aBAEMOEITUH30M.

[IpenenbnmpruMEeHNMOCTUT€OMETPUYECKONONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAKCUMyMOB M MHMHHUMYMOB B HHTep(hEpEeHIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakmuss ceta. [Judpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIABHBIX ~MAKCUMyMOB IpU MaJ€HUA MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonsipuzanusiceera.

TexHuueckue yCTpONUCTBa M TNPAKTUYECKOE NPUMEHEHHUE: OYKH, JyIa,
doroanmapar, NPOCKUMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKINOHHAS PEIIETKA, MOISPOUSI.

Jlemoncmpayuu

[IpsimonuHEtHOE paclpoCTpaHEHUE, OTpPAXKEHUE U MPEIOMIICHHE CBeTa.
OnTuyecKkuenpuoopsl.

[TonHoeBHYyTpeHHEEOTpakeHnEe. Mo1eTbCBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

HabmronennennrepdepeHiucaera.

Habmronenue nudpakiuu cBera.

HaGnronenueaucnepcuncpera.

[Tomy4yeHneCIeKTPacmOMOIIbIOTPU3MBL.

[TonyyenuecnekrpacrnomotnmbioaudpakinonHopeméTkn. Habmonenue

NOJIAPU3ALIMK CBETA.

Yuenuueckuiioxcnepumenm,nabopamopHviepabomol

N3mepenue noka3arens NpeOMIICHHS CTEKIIA.

HccnenoBannecBoiicTBU300pakeHuiiBIMH3aX. Habmonenue

JTUCIIEPCUH CBETA.

Pa3nen6.0OcHoBBICTIENMATbHOUTEOPUUOTHOCUTEILHOCTH



I'paHnLBl MPUMEHNMOCTH KJIACCUYECKOW MexaHUKHU. [locTynarel criennanbsHOn
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOZYJII CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKpAIlEHUE
JUIMHBI.

DHEPrusiuuMITYJIbCPEIATUBUCTCKOMYACTULBL.

CBs13b MaccChI ¢ C-)HCpFPIGfI 1 UMITYJILCOM peH}ITPIBI/ICTCKOﬁ YaCTHUIIbI. 9Hepm;1
ITOKO4I.

Paznen7.KBantoBasipuzuka
Temal.dnemenmulKeanmogoiionmuKu
®dotonbl. Dopmyina [1nanka cBa3u s3Heprun PoTOHA C €ro YacTOTON. DHEPTUs
U UMIyJibe (PoTOHA.
OTtkpoiTue u uccnenoBanue ¢potodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dororddekra. YpaBHenue OiHmTelHa st doTtodddekra. «KpacHas rpaHuIia»
dotorddekra.

JHaBnennecBera.OnbiThl1.H.JIeOeneBa.

XUMHYECKOE ICUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA HIIPAKTUYECKOCTIPUMEHEHKE: (POTORIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

doTtorh(hexTHAYCTAHOBKECITMHKOBOUTIIIACTHHOM.

Uccnenosanne 3akoHOB BHeMIHETO (oTodddeKTa.

CBeToanoI.

Conneuynasibarapes.

Tema?2.Cmpoenueamoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHuro o -4acTwil.
[ImanerapHas mognenb aroma. Ilocrymarel bopa. M3nmyueHwe u morniouieHue
(GOTOHOB MpU NEpexoje aToMa C OJHOTO YpPOBHS JSHEPruu Ha JApyrou. Buawl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBele cBoiicTBa yactul. Bonnel ae bpouna. KopnyckynsaspHO-BOJTHOBOM
Ty aJIA3M.

CHOHTaHHOEUBBIHYKAEHHOEU3ITYYCHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

OnpeneneHueyIMHBIBOIHbLIA3EPA.

HabmonennennuenyaTbIXCIIEeKTPOBU3TYYECHUSI.

Jlazep.



Yuenuueckutisxcnepumenm,nabopamopmnviepabomoi

HabmroneHuenmuenyaTorocnexTpa.

Tema3.Amomnoenaopo

OKCIEpUMEHTBI, JT0Ka3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTU.OnbITHIPE3epdopaanoornpeaeieHuI0coCTaBapaIn0aKTUBHOTO
m3nydennsi.  CBoiictBa  anbda-, Oera-, ramMma-uznydeHus.  Biusawne
PagMOaKTUBHOCTHY HA KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHAa W HelTpoHa. HyknonHas mopens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnaa. DNEKTPOHHBIH W TO3UTPOHHBINM OeTa-pacmaa. ['amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacraja.

DOHeprusacBI3uHYKIOHOBBsApe. A nepubiecibl. JlehekTmaccrisapa.

Snepueie peakunu. /lenenne u cMHTES Aa€p.

SAnepusriipeaktop. TepmosiaepubliicunTes. [ Ipo0ieMbIunepCcrneKTUBbI SASPHOM
DHEPIreTUKH. DKOJOTUUECKUE ACTIEKTHI AEPHON SHEPTrETUKHU.

DneMeHTapHbleYacTUIBL. OTKPBITUEIO3UTPOHA.

MeToapIHa0MI0ACHUANPETUCTPALIMUATIEMEHTAPHBIX YACTHII.

®dyHaameHTanbHbIeB3auMO1ecTBUSA. ETMHCTBOGM3NYECKOTKapTUHBIMUDA.

TexHn4YeckneycTpornCTBauIIpakTHIECKOCITPUMEHEHUE  TO3UMETP, KaMepa
Buunibcona, sinepHsiiipeakTop,aToMHasoomMoa.

Jlemoncmpayuu

CUY€TYMKHOHU3UPYIOIUXYACTHULL.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomol

HccnenoBanneTpekoBYacTUI(ITOTOTOBEIM(POTOTpadusiM).

Pa3znen8.JiieMeHTBIACTPOHOMUUHMACTPOPUIUKHI

Otansl pa3BuThs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3mmsi, sSipKkue 3BE3IBI, TUIAHETHI, WX BHUINMOC
JIBMOKEHUE.

ConnaeuHasicucTema.

Connue. ConneuyHas akTHUBHOCTb. Mcrounuk sHepruu CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XApPaAKTEPUCTUKH. [[Harpamma «CHEKTpaJbHBIM KJacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM IIOCJIEJOBATEILHOCTH. 3aBHCHUMOCTbL «Macca —
CBETUMOCTBHY» [ 3BE3J TJIAaBHOM IMOCIEI0BAaTEIbHOCTH. BHYyTpeHHEE CTpoeHue
3B€311. COBpeMEHHBIE MPECTABICHUSI O MPOUCXOKIECHUU U ABoJoIMU ConHIa U
3BE311. DTaIbl KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ['amaktuka. Ilosmoxxenue um nBuxenune CoJiHIa B
lNanaktuke. Tumnsl ramakTuk. PaguoranakTukyu v kBa3apbl. YEpHbBIE OBIPHI B AIpaAX
raJlakTHK.



Bcenennas.PacimmpenneBceenennoii. 3akon Xa66ma. PazberanueraiakTuk.
Teopusibonporos3peiBa.Pe1ukToBOEH3TyUCHHE.

MacmrabrasctpykrypaBcenennoit. MeTaranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMUH.

Yuenuuecxuenabnooemnus

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUHN JJIs1 OTPEeNICHUs TTOJIOKEHUS HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311sA CEeBEpHOro MOJyIIapHs U IPKHUE 3BE3BI.

Habmonenusisreneckonlynsl, mianer,Mieunorol lyru.

O06001marueenoBTopeHne

Ponr ¢u3nmkn uW acTpOHOMUHM B DIKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
coLMaIbHOMUATHUECKOKC(hepaxIess TeNbHOCTHYETIOBEKA, POIBUMECTOPUZNKUN
aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, POJib (U3NYECKOI TEOPUH B
dbopMHUpOBaHUU NMPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKOU
KapTUHBI MHpa B OOLIEM psAOy COBPEMEHHBIX  €CTECTBEHHO-HAYUHbIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIeCBA3U

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce OCyHIeCTBISETCA C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MAaTeMaTHKH,
OMOJOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHUE, HAy4YHBIH (PakT, rurmote3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHE BEKTOPOB,
POU3BOAHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK TMOJ00US TPEYroJbHUKOB,
oTpe/ielIeHUE TUIONIAIN TIOCKUX (GUTYp U 00BEMA TElI.

buonoeus: snexTpuueckue SBIEHUS B KUBOM NpHUpOJE, KOJeOATEIbHbIE
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITHYECKUE SBJIEHUS B KUBOW NMPUPOAE, ACHCTBHE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAILIMYECKAsA CTPYKTYpa TBEPABIX

TeJ,MEXaHN3MbIOOPa30BAHUAKPUCTATIINYECKONPEIIETKH, CTIEKTPAIbHBIHaHAIIN3.
l'eocpagusn: marHuTHBIE TONMIOCA 3€MJIM, 3aJ€Kd MarHuTHBIX Py,
(boTOCHhEMKA3eMHOMITOBEPXHOCTHU, ITPEACKAZAHNE3EMIIETPSICEHUH.

Texnonocusi: JIMHUM BJEKTPONEpeNad, TIEHEepaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUWOHHAS II€4b, pajap, PaaUuONpPUEMHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIA amnmapar, BOJOKOHHAs ONTHKA,
coJiHeuHas OaTapesi.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpeamera «®Dusmka» Ha YPOBHE CPEIHETO OOIIETO
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECMEYUTH TOCTHKCHHUE CIICAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHbIX PE3YyJIbTATOB.

JINYHOCTHBIEPE3YJIBTATDI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «Du3nka» J0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaroIIMXCA PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEHW TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE KUZHEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alNN OCHOBHBIX HAIPABJICHUN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:knaHCKOrOBOCIINTAHUS:

c(hOpPMHUPOBAHHOCTHIPAXKIAHCKOUITOZUIIMK 00YUaIOIIETOCIKaKaKTUBHOTOU
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

MPUHITHE  TPAAUIMOHHBIX  OOIIEYETIOBEYECKUX  T'YMAaHHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTbBECTHCOBMECTHYIOAECATEIbHOCTEBUHTEPECAXTPAKIAHCKOTO
0011ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliN;

YMEHHEB3aUMOIEH CTBOBATHCCOLMAIbHBIMUMHCTUTY TAMUBCOOTBETCTBUHC UX
GYHKUMSIMHU U Ha3HAYCHHUEM;

TOTOBHOCTBKI'YMaHUTAPHOUHMBOJIOHTEPCKONAESTENIBHOCTH;

2) NAaTPHOTHYECKOTOBOCTIUTAHMS

c(hOpMHPOBAHHOCTHPOCCUMCKONTPAXKAAHCKOMUACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOEOTHOIIEHUEKTOCYJaPCTBEHHBIMCUMBOJIAM, TOCTHXKEHUSM
POCCHICKUXYUEHBIXBOOIACTU(DU3NKUUTEXHUKH;

3) IyXOBHO-HPABCTBEHHOTOBOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTHOIICHUBATHCUTY AITMIOUTTPUHUMATHOCO3HAHHBICPCIIICHHS,
OPUEHTHUPYSICbHAMOPATIbHO-HPABCTBEHHBIEHOPMBIMIIEHHOCTH,BTOMYKCIIEB
JEATEIbHOCTU YYEHOIO;

OCO3HAHUEIMYHOTOBKJIaIaBIOCTPOCHUEYCTOMYMBOTO0YTYIIIETO;

4) 3cTeTHYeCKOTOBOCIIUTAHUSA

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) Tpy10BOrOBOCIIMTAHUSA



MHTEpEC K pa3nuyHbIM chepaMm MpodeccruoHaNbHON NeATeIbHOCTH, B TOM
YHCIIECBA3aHHBIMC(OU3UKOMUTEXHUKOM, YMEHNECOBEPIIATHOCO3HAHHBIBLIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3MKYN Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0J10rM4YeCKOrOBOCIIUTAHUS:

C()OPMHUPOBAHHOCTh HKOJIOTUYECKOM KYJIbTYpbl, OCO3HAaHUE TJ00aTIBLHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IUTAHUPOBAHUEHOCYILIECTBIICHUEIEHCTBUMBOKPYKAIOIIEHCPEICHAOCHOBE
3HAHMA 1eJIeW YCTOMYHUBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIUpPEHUE OIbITA JEATEIBHOCTH OSKOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH O (U3HKE;

7) HEHHOCTHHAYYHOI OIIO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (U3NUYECKON HAYKU;

OCO3HaHUE LIEHHOCTUM HAYYHOM JEATENbHOCTH, TOTOBHOCTb B IIpOLIECCE
U3Y4EeHUAPU3UKUOCYIIECTBIATHIIPOCKTHYIOUHCCIIEI0BATENbCKYOIEATETBHOCTh
WHIUBUYAJIBHO U B TPYyIIIE.

METANIPEIMETHBIEPE3YJIBTATDBI

Ilo3naBaTe/ibHbIEyHHBEPCAJIbHbICYUeOHbICAC CTBHS
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (hOopMyJIHMpOBaTH W aKTyaJu3UpoOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATHUETUACITENBHOCTH,33/1aBAThIaAPAMETPIMKPUTEPUUNX TOCTUKEHHS;
BBISIBJSITh ~ 3aKOHOMEPHOCTM W MNPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;
pa3pabarbIBaThIIAHPEIICHUATPOOIEMBICYUETOMAHATN3AUMEIOIITUX CS
MAaTEPUATIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBKOPPEKTUBBIBACATEIIBHOCTH,0LIEHUBATECOOTBETCTBUEPE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKU TOCIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATHUBBITOIHATHPAOOTYBYCIOBUAXPEATBLHOTO,BUPTYATLHOTO U
KOMOWHUPOBAaHHOTO B3aUMO/ICHCTBUS,
Pa3BUBATHKPEATUBHOCMBITUICHUCTIPUPEIICHUKIU3HEHHBIXITPOOIIEM.
Bba3zoBbienccienoBarejbCcKUueIeiCTBUS:
BIIAJICThHAYYHOUTEPMHUHOJIOTUEH, KITFOUE BBIMUTIOHA THSIMUMMETO TaMA(PU3AIEC
KOM HAYKH;



BJIa/IETh HABBIKAMHU Y4EOHO-HCCIEA0BATEIbCKON U MPOEKTHON NEATEIbHOCTH
B 0071aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY HOMCKY
METOAOB pELIeHUs 3a1ad (PU3MYECKOTO CONEpKaHMs, MPUMEHEHHIO Pa3IHYHBIX
METO/0B MIO3HAHUS;

BIAJETh BHUJAMHU JESITEIBHOCTH TIO IIOJyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUI0 B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE IIPH CO3JJaHUH YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpPOBaTh 3ajady,
BBIJIBUTATBIUIIOTE3yeEpeIeHNS, HAaXOIUThapTyMEH TS I0KA3aTeIbCTBACBONX
YTBEPKICHHM, 3a7aBaTh HapaMeTPhl U KPUTEPUU PELICHHUS;

aHANM3UpPOBaTh IIOJIyY€HHBbIE B XOJA€ pEUICHHUS 3aJaud  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpPMYyIUpPOBaTH COOCTBEHHBIE 33aJaud B 00pa3oBaTeIbHOMN
JeSITeIbHOCTH, B TOM YUCIIE IPU U3yYEHUH (DUBUKH;

JaBaThOLIEHKYHOBBIMCUTYAIIUSIM,0LIECHUBATHIIPUOOPETEHHBIHOTIBIT;

yMeTh TMEPEHOCUTh 3HaHUS 10 (U3UKE B MPAKTUYECKYI0 001acTh
KHU3HEIEATEIbHOCTH;

YMETbHUHTETPUPOBATh3HAHUSU3PA3HBIXITPEIMETHBIX00IaCTEH;

BBIJIBUTaTbHOBBICH1€H, IPEAIAraThOPUT MHATIbHBICTIOIX O AbIPEIICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.
Pabdoracundopmanueii:

BJIa/ICTh HaBBIKAMU MOJXy4YeHHs] MH(OpMAUU (HU3UUYECKOTO COACpPNKAHUS U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaju3,
CHUCTEMaTH3alMI0 M HMHTEpIpeTannio MHOOpPMAIMN pPa3IUYHBIX BUIOB U (GOpM
pEICTaBICHHUS,;

OLIEHUBAThI0CTOBEPHOCTbUH(POPMALIUH;

UCIIONIb30BaTh  CpeACTBa MH(POPMALMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPraHU3AIMOHHBIX
3a71a4cCco0II0IeHNeMTPe00BaHUIPTOHOMUKH, TEXHUKUOE3011aCHOCTH, TUTUEHHBI,
pecypcocOepekeHusl, MPaBOBbIX M ATHUYECKHMX HOPM, HOPM HH(POPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHus B Pa3NWYHbIX (popmarax c
yu€TOM HazHayeHHs] HHPOPMAIIUHU U LIEJICBON ayJUTOPHH, BBIOUpPAsi ONTUMAIbHYIO
dopMy npeacTaBIeHNUS U BU3yaTH3aIHH.

KoMMyHuKaTHBHBIEYyHUBEpPCATbHbICyYeOHbIeAeiiCTBHUS:
OCYIIECTBIIATHOOIICHNEHAYPOKAX PU3UKUUBOBHE-YPOUHONUACSITEIHHOCTH;
pacrosHaBaThb  MPEANOCHUIKM  KOH(DIUKTHBIX  CUTyallMd M CMAr4aTh

KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHMS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPECTB;

[IOHMUMAaTh U MUCIIOJb30BaTh NPEUMYIIECTBA KOMAHAHON Y WHAWUBUIYAJIBHON
paloThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

[IPUHUMATh €A COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTUKEHHIO: COCTAaBJISITh IUIAH JIEWCTBHM,
pacmpeienarTh pojaud ¢ y4E€TOM MHEHHH YYacTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAThKa4€CTBOCBOETOBKIIAAANKAXKA0T0YyYaCTHUKAKOMAH IbIBOOIIIHIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHUBATH MAEHW C IO3ULUWH HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PeryassTuBHbleyHUBepcaJIbHbIeyYeOHbIe el CTBHUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH MO3HABATENBHYIO NEATENBHOCTh B 001acTH
¢uU3MKKM U acCTPOHOMHH, BBISBISATH NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIFHO COCTaBISATh IUIAH PEUICHUs PACUETHBIX U KayeCTBEHHBIX
3a7a4, TUIaH BBIMOJHEHUS MPAKTUUYECKO paboThl ¢ yYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEeHU;

JaBaTbOIICHKYHOBBIMCHUTYAITUSIM;

paciupsaTh paMKd y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTEeHUM;

JeNaThOCO3HAHHBIMBBIOOP,apTYMEHTHPOBATHET0,0paThbHaCE0s
OTBETCTBEHHOCTD 3a pelieHue;

OLICHUBATHIIPUOOPETEHHBINOIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO HPYAULIMUA B 00JacTH
(u3KKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ/Ib,2MOIMOHAJIbHBIHHMHTEIEKT:

JaBaTh OIICHKY HOBBIM CHTYalldsIM, BHOCHUTh KOPPEKTHBBI B JCSTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;

BJIQ/JIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  KaK  OCO3HAHMS
COBEpIAEMBIX JEHCTBUH M MBICIUTEIbHBIX MPOIECCOB, HX pPE3yIbTaTOB W
OCHOBAHMU;

UCIIOJIb30BaTh MPUEMBI PeIICKCUH 7Sl OLICHKH CUTYalluu, BHIOOpa BEpHOTO
peleHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO NPUHUMATH PEIICHUS TO WX
CHUKCHHIO;

MPUHUMATh MOTHBBI W aApPTyYMEHTHI JIPYTUX TMPU aHAIH3e Pe3yJbTaTOB
JESITEIIbHOCTH,

NPUHUMATHCEOS,TOHUMAasiICBOMHEA0CTATKIUUI0CTOUHCTBA;

MPUHUMATh MOTHBBI W aAPTyYMEHTHI JIPYTUX TMpPU aHAIHW3e PEe3yJbTaTOB
JESITEIIbHOCTH,

NPU3HABATHCBOEPABOUIIPABOAPYTHUXHA OIIUOKH.

Brporiecce10c THKeHUSITMIHOCTHRIXPE3YIbTATOBOCBOSHUSTIPOT PAMMABITIO
dbuzuke IS YPOBHS CpeIHEro ooOmero oOpa3oBaHus Yy OOydarOlIuXxcs
COBEPIIICHCTBYETCS AYMOIIMOHATEHBIH WHTEJICKT, MIPEAMOIaT AFOTIHIA
c(hOpMHUPOBAHHOCTE:

CaMOCO3HaHUS, BKITFOYAIOIIETOCITOCOOHOCTHIIOHNMATHCBOEAIMOIIMOHATILHOE
COCTOSIHME, BUJIETh HAMPABJICHUS PA3BUTHS COOCTBEHHON SMOIMOHANIBHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIFOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh AaJanTHpPOBATHCA K
AMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIEH CTpEMJIEHUE K JIOCTHXKEHUIO LIETU U
ycrnexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEWCTBOBATh HUCXOJs M3 CBOMUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOI[MOHAIBHOE COCTOSIHUE
IPYTUX, YYUTHIBATH €r0 TMPH OCYIICCTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIXHABBIKOB, BKIIFOUAIOIINXCIIOCOOHOCTHBBHICTPAUBATHOTHOILICHUS  C
JIPYTUMU JIOJbMU, 3800 TUTHCS, POSIBIISATh HHTEPEC U pa3periaTh KOHQIUKTHI.

INPEIMETHBIEPE3YJIBTATBI

KxoniyoOyuenusBl0kiiaccenpemMeTHbIEpe3yIbTaTEIHA0a30BOMYPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojiab U MECTO (PU3NKA B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PAa3BUTUM COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKA, MHEPIIUATbHAS CUCTEMA OTCYETA, aOCOIOTHO TBEPIOE TEIIO,
WJICaJbHBIN a3, MOJIEIIM CTPOEHUS Ta30B, JKUIAKOCTEH U TBEPJIBIX TEI, TOUECUYHBIN
AIIEKTPUUYECKUH 3apsi IPU pelieHnH PU3NUECKUX 3aj1ay;

pacno3HaBath (GU3MUYECKHE SBICHUS (TIPOIECCHI) W OOBSICHATH UX HA OCHOBE
3aKOHOBMEXAHUKHU,MOJIEKYJISIPHO-KHUHETUYECKOUTEOPUUCTPOECHUABEILIECTBAN



AIEKTPOANHAMUKHU :PABHOMEPHOEUPABHOYCKOPEHHOEIPAMOINHEHHOEIBUKEHUE,
CcBOOOJHOE MajJeHUe TeJ, IBUKEHUE MO OKPYXKHOCTU, UHEPIHs, B3aUMOJACHCTBHE
Ten, AuQpQy3usi, OpOyHOBCKOE IBUKEHHME, CTPOCHHUE KUAKOCTEH M TBEPIBIX TEI,
U3MeHeHue o0béMa Tesl IMpHU HarpeBaHWU (OXJIaKIEHUM), TEIUIOBOE PAaBHOBECHE,
VCIIAPEHNE, KOHJEHCALMs, IUIABJICHUE, KPUCTAUIN3ALMs, KHUIEHUE, BIIAXKHOCTD
BO3/1yXa, ITOBBIIICHUE JABJICHUA ra3a IPU €ro HArPEBaHUU B 3aKPBITOM COCYZE,
CBSI3b MEX/y ITapaMeTpaMH COCTOSIHHS ra3a B M3OIIPOLIECCAX, NEKTPU3ALUS TeEN,
B3aUMOJICHCTBUE 3aPs0B;

ONUCHIBATh MEXAHWYECKOE JIBUJKEHHUE, UCMOJb3ys (U3NUYECKUE BEITUYMHBIL:
KOOpJMHATa, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOpEHHME, Macca Tena, Cuia,
VMMITYJIbC T€JIa, KHHETUYECKasl DHEPIrus, NMOTECHIMAIbHAA dHEPIUs, MEXaHUYECKast
paboTa, MexaHMYeCKas MOIIHOCTb, IPH OMUCAHUHM MPABWIBHO TPAKTOBATh
(u3NYECKUN CMBICH HCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAUEHHUS U EIAUHHULIBI,
HaxXoAUTh (hOPMYIJIbI, CBSI3bIBAIOIIME AAHHYIO (PU3MUYECKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBICHUSA,
UCTIONB3Ys (M3MUECKHE BEIMYUHBI: JaBJICHHE Trasza, TEeMIEparypa, CpeaHss
KMHETUYECKAsh SHEPIUsl XaOTUYECKOTO JBHXKEHUS MOJIEKYJ, CPEIHEKBAIpPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHssI »Heprus, paboTa rasa,
KOA((QUIMEHT IOJIE3HOIO JEWUCTBUA TEIUIOBOTO JBUIATeNsl; IPU OINUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUNW CMBICT HCHOJB3YEMBIX BEJIWYUH, UX
0003HAUeHUsI W EAWHHULBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOLINE JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJTMYHUHAM;

ONKCBIBATBU3YUYCHHBIC JJICKTPUYECKUECBONCTBA BEUIECTBAU JJIEKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONb3Ysl (PU3MUECKUE BEIMUMHBL: AJIEKTPUUYECKUH 3apsl,
UIEKTPUYECKOE I0JI€, HAIPSLKEHHOCTD M0, TOTEHIMA, PA3HOCTh MTOTEHIMAJIOB;
OpU ONUCAHUM TPABUIBHO TPAKTOBATh (PUIUUYECKUII CMBICT HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHHsS M EIWHUIIBI, YKa3bIBaTh (OPMYIIbI, CBSI3bIBAIOLIHNE
JaHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTMMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE IMPOLIECCHI U SABJICHUS, UCIOIb3Ys (PU3NUECKHUE
3aKOHBI U NPUHIMIBL: 3aKOH BceMupHOro Tarotenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHMs MEXAHUYECKOM JHEPIUM, 3aKOH COXPAaHEHMS WMILYJIbCa,
IPUHLNAN CYNEPHO3ULINANA CUJ, IPUHLHWII PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYK0 TEOPHUIO CTPOEHUS BEIECTBA, Ia30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOM DHEPTUU TEIIOBOTO JBHXKEHMS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoM, MEpBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS
AJNIEKTPUYECKOro 3apsifa, 3akoH KyiloHa, mpu 3TOM pa3nuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHHME U YCIOBHS (TPAHMLIBI,
00J1acTH) MPUMEHUMOCTH;



00BSICHATHOCHOBHBICPUHIUITBLICHCTBUSMAIIINH, IPHOOPOBUTEXHIYECKUX
YCTPOMCTB; pa3anyarh YCIOBHs UX 0€30MaCHOrO MCIOJIb30BaHUS B MOBCEIHEBHOM
KHU3HU;

BBITIOJIHATh OKCIEPUMEHTHI 0 HCCIEAOBAHUIO (DU3UYECKUX SBICHHUNA WU
IPOIIECCOB C HCMOJb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHHUH, NpU 3TOM
bopMyIpOBaTHIPOOIIEMY/3a1aUyUTUIIOTE3YyI€OHOTOIKCTIEPUMEHTA,COOMPATH
YCTaHOBKYHU3INPEAI0KEHHOT 0000y 10BaHNUS, TPOBOAUTHONBITU()OPMYITHPOBATH
BBIBOJIbI;

OCYILIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEIUYUH, TPU
3TOM BBIOMpATh ONTUMANIBHBIA CHOCOO M3MEpPEHHs] U HCIOJIb30BAaTh HM3BECTHHIC
METO/bI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUU, MPU STOM KOHCTPYHUPOBATH YCTaHOBKY,
(UKCHUPOBATHPE3YIBTATHINIOIYYEHHON3aBUCUMOCTU(DU3NYECKUXBETMYNHBBHU/IC
TabIuI U TpaUKOB, AETATh BHIBOJBI IO PE3YJIbTaTaM MCCIIECIOBAHNUS;

coOro1aTh MpaBmiia 0E30MacHOTO TPy/la NMpH MPOBEICHUH WCCIICIOBAHUNA B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNIOBATENbCKOW W TPOEKTHOM
JESITEIbBHOCTH C HCIIOJIb30BAHUEM HU3MEPUTENbHBIX YCTPONCTB U J1a0OpaTOPHOTO
000py10BaHuUs;

pemiaTh pacu€THbE 3aJa4dl C SBHO 3aJaHHOW (U3NYECKOH MOZEIBIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJN3a yCIOBUS 3a/1a4uu
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXonuMBble JUIsl €€ pelIeHus, MPOBOIUTH PACUYEThl U OLIEHWBATH PEAJIHHOCTD
MOJTY4EHHOTO 3HaUeHUs (PU3NMUECKON BETMYUHBI;

penaTh Ka4eCTBEHHBIE 3a[aui: BHICTPAUBATh JIOTHUECKU HEMPOTUBOPEUHBYIO
HENOYKY PacCy JACHUU C OMOpPOM Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

MCTIOJIb30BATHIIPUPEIICHUMYYEOHbIX 3a/lad COBPEMEHHbIEHH(pOPMALMOHHBIE
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IPEJICTABICHUS
y4yeOHOIl W Hay4dyHO-NOMYJIAPHONM HHGOpPMAIMK, TMOJXYYEHHOW U3 pa3IMyHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMylo HH(POPMAIHUIO;

NPUBOAUTH MIPUMEPHI BKIIA/1a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DH3UKOB B
pa3BUTHEHAYKH,00bSICHEHUETIPOLIECCOBOKPYKAIOIIETOMUPA, BPAa3BUTUETEXHUKUA U
TEXHOJIOT UM,

MCII0JIb30BaThTEOPETUUECKUE3HAHUATIO(PU3NKEBIIOBCEAHEBHOMKU3HU IS
oOecrieueHnss 0€30MACHOCTH MpU OOpalleHUHu C MNpUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHHS B OKPY>KalolIeH cpene;



paboTaTh B TpyHIe C BBHIIOJHEHHEM pPAa3jMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh PabOTy TPyNIbl, PAlMOHAIBHO paclpenesTh OO0S3aHHOCTH U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJI€KBaTHO OLICHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

KxonnyoOyuenusiBl 1kinaccenpeiMeTHbIEpe3yIbTaTbIHA0a30BOMYPOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y OOYHYaIOIUXCSl YMEHUI:

JE€MOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTOo (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHUM COBPEMEHHOW TEXHUKHU WU
TE€XHOJIOTHH, B IPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M E€IUHCTBO
(u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHHMS] HM3YyUYEHHBIX (PU3MUECKUX MOJAEIEH:
TOYEYHBIN IJIEKTPUUECKUH 3apsfl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH PEIIeHUU (PU3UUECKUX
3a1a4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJUHAMHUKHU U KBAHTOBOM (DM3HUKHU: 3JEKTPHUUECKAs TPOBOAUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NIEUCTBUSA TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMarHUTHasT WHIAYKUWSA, JEWCTBHE MAarHUTHOIO TMOJs Ha
IPOBOJAHUK C TOKOM M JBMXKYIIMKCS 3apsl, JIEKTPOMAarHUTHbIE KOJeOaHUsA U
BOJIHBI, IPSIMOJIMHEWHOE pPacIpOCTPaHEHUE CBETa, OTPAXKEHUE, IPEIIOMIICHHUE,
uHTepdepenus, aAudpakuus W MOJApU3aLMs  CBETa, JUCIEpCHUs CBETa,
dotornexrpudeckuii 3hdext (pororddexT), cBeToBOE AaBICHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOAOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs

PagOaKTUBHOCTb;
ONHCHIBAThU3YUYE€HHBIECBOWCTBABEIECTBA(IEKTPUUECKUE,MATHUTHBIE,
ONTHYECKHE, AIIEKTPUYECKYIO OPOBOAUMOCTh  PA3IMYHBIX  Cpel) U

AJIEKTPOMAarHATHBICSBIICHUSI(TIPOIIECCHI ), ICTIONB3YIPU3NICCKUEBETHUNHBI:
AIIEKTPUUYCCKUI3APST,CUIATOKA,IICKTPUYCCKOCHATIPSKCHHUE,DICKTPHIECKOE
COIPOTHUBJICHUE,PAa3HOCTHIIOTCHIMAJIOB,AICKTPOIBMIKYIIIAsSCHIIA,pA00TATOKA,
WHAYKIHSIMarHUTHOTOTIOJIs, crilaAmrepa,crtallopeHia, HHTyKTHBHOCTh
KaTYIIKH, HEPT UK TPHIECKOTOMMArHUTHOT OTIOJICH, [IepHOINIacTOTa
KojeOaHuii B KoJeOaTeNIbHOM KOHTYpE, 3apsii W CWia TOKa B TIpoOIecce
rapMOHMYECKHX AJICKTPOMArHUTHBIX ~ KOJeOaHWH, (OKYCHOE pACCTOSHHE U
ONITUYECKASICUITATMH3BL, IPUOTTMCAHUUITPABUIIBHOTPAKTOBATH()U3NICCKHUICMBICIT
UCIIOJb3yEeMbIX BEIMYMH, WX OOO3HAUCHWS W CIAWHHWIBI, YKa3bIBaTh
(opMyIIBI,CBSI3BIBAIOIIMEIAHHY O (D U3HYECKYIOBETHUNHY CIPYTUMUBEITNYNHAMMU;
ONMCHIBATh HW3yYCHHBIC KBAHTOBBIC SBJICHUS M TIPOLECCHI, HCIOJb3Ys
(U3NUEeCKUEBEIMYNHBI: CKOPOCTHIIEKTPOMAT HUTHBIX BOJTH, TTAHABOJIHBIN
Y4aCTOTACBETA, Y HEPTHSIMUMITYJILC(OTOHA,IEPUOITONYpaCIiaia,SJHEPTHUSICBSI3H



aTOMHBIX SJEp, MPH OINHUCAHUU MPABHIBHO TPAKTOBAaTh (PU3HUECKUN CMBICI
UCIOJIB3YEMbIX BEIMYHMH, MX OOO3HAUYECHHS M EIUHMIIBI, YKa3blBaTh (POPMYIIBI,
CBSA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJINYUHBI,

aHAIU3UPOBaTh (U3MUECKUE MPOLECCHl U SBJICHUS, UCIONB3Ys (hU3ndyeckue
3aKOHBI U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COCAMHEHNsI TNPOBOJHUKOB, 3akOoH JIxoyms—JIeHma, 3aKOH JJIEKTPOMArHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEOMJICHHS] CBETa, ypaBHeHUE DiHIUTeWHa s pororddexra,
3aKOH COXpaHEHUs SHEPruu, 3aKOH COXpPAHEHUs HMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXpaHEHUs MaccOBOTO 4HCIa, mocTyiaTsl bopa,
3aKOH PaJMOAKTUBHOTO pacmlaja, Mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKCHHE H YCIOBHUS (TPaHUIBI, OOJIACTH)
PUMEHUMOCTH;

OMpeeNATh HAIIPaBJICHUE BEKTOPA UHIYKIIMU MAarHUTHOTO MOJISl MPOBOJIHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHa;

CTPOUTh U ONHCHIBATh H300paK€HHE, CO3/1aBaeMO€ IIJIOCKHM 3E€pKalioM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI MO MCCIEJOBAHUIO (DU3UUECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHU: MpPU STOM
bopmyupoBaTEIPOOIEMY/3a1a4yUTUIIOTE3YyIEOHOTOIKCIIEPUMEHTA,COOpaTh
YCTaHOBKYHU3IPEAI0KEHHOT 0000y 10BaHNUS, TPOBOAUTHONBITU()OPMYITHPOBATH
BBIBO/IBI;

OCYUIECTBJISATH NPSIMbIE U KOCBEHHbIE U3MEPEHUST (PU3HUECKUX BETUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHHUI;

HCCJIEIOBATh3aBUCUMOCTU(PU3NIECKIXBETUIMHCHCIIOIB30BAHUEMITPSIMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJbTaThl
MOJIYYeHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE TaOiull U rpaduKoB,
JieaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIECIOBAHUS;

coOo1aTh MpaBmwiia 0E30MacHOTO TPy/la NPH MPOBEICHUH WCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH C HCIIOJIb30BAHUEM HU3MEPUTENbHBIX YCTPONCTB U J1a0OpaTOPHOTO
000pyIOBaHUS;

pemiaTh pacu€THble 3aJayd C $BHO 3aJaHHOW (PU3WYECKOH MOJEINbIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M MIPUHITUIIBI, HA OCHOBE aHAJIW3a yCJIOBUSA 3aJa4u
BbIOUpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOouMbIe NIl €€ pelIeHUs], MPOBOJUTh Pacdy€Tbl U OLEHUBATh PEAIbHOCTD
MOJIYYeHHOTO 3HAYeHUS (PU3HUUECKOU BEIMYUHBI,



peliaTh KaueCTBEHHBIE 33/1a4H: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
LENOYKY PacCyk JCHUU C OMOpOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

MCIOJIb30BAThIIPUPEIICHUMYYEOHbIX 3a/lad COBpPEMEHHbIEHH(OPMALIMOHHBIE
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMU U TPE/ICTABIICHUS
yu4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOW W3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyto HH(POPMAIHUIO;

OOBSACHATH TMPUHIMUIIBI JEHUCTBUS MAaIllMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HU;

MPUBOIUTH IPUMEPHI BKJIa1a POCCUMCKHX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpAa, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

MCII0JIb30BAaThTEOPETUYECKUE3HAHUATIO(DU3UKEBIOBCEIHEBHOMKU3HU IS
obecnieyeHuss 0€30MacCHOCTH MpU OOpalleHUH ¢ NpUOOpaMu U TEXHUUECCKUMHU
yCTPOMCTBaMH, ISl COXPAHEHUS 310POBbS M COOJNIIOIEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyHIe C BBHIIOJHEHHUEM pPAa3jMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh pabOTy TPYNIbl, PalMOHAIBHO pACHpPEAeNATh OO0S3aHHOCTU U
IUTAHUPOBATH JESTENILHOCTh B HECTAHIAAPTHBIX CUTYAIIMSIX, aJIEKBAaTHO OIIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMON MTPOOIIEMBI.



TEMATHYECKOEIIJNIAHUPOBAHMUE

10 KJTIACC
KosaunyecTBouyacon JIeKTPOHHbIE
HaumeHnoBaHuepa3aeIOBUTEM uudpoBbIie
Ne /it P Kontpoabnbie | IlpakTuueckue (1ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Pazneal ®PUBUKAUMETO/BIHAYYHOI'O ITIO3HAHUSA
bu6nmmorexal [OK
1.1 ) 2 1
W3UKANMETOABIHAYYHOTO TO3HAHHMS https://im.edsoo.r/7f4 1 bf72
Utoro nopazaeny 2
Paznen2. MEXAHUKA
2.1 Kunemarunka 5 1 bubmorexal [OK
https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 1 bubmorexal 0K
https://m.edsoo.ru/7f41bf72
bu6nmmorexal [OK
23 3aKOHBICOXPAHEHUSIBMEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/ 74172
Utoro nopazaeny 18
Pa3nean3.MOJIEKYJIAPHAADPU3UKAUTEPMOJANHAMUKA
31 OCHOBBIMOJIEKYJIIPHO-KUHETUYECKON 9 1 | bubnmnorexal [OK
) TEOpUH https://m.edsoo.ru/7{41bf72
Bubnuorexal [OK
32 O 10 1 2
CHOBBITEPMOAHAMMIH https://m.edsoo.ru/7f41bf72
33 ATperaTHbIECOCTOSTHUSIBEIIECTRA. 5 bubnmnorexal [OK
' da30BbIE IIEPEXOBI https://m.edsoo.ru/7f41b£72




Utoro nopazaeny 24
Paznend. DJIEKTPOAUHAMUKA
bu6nmmorexal [OK

4.1 IIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIIBIEKTpUYECKUUTOK. TOKMB 12 bubnuorexkal |[OK

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

Utoro nopazaeny 22

PesepBHOEBpEMS 2

OBIIEEKOJIMYECTBOYACOBIIO ITPOI'PAMME

68




11KJIACC

KoaunyecTBouyacon DJIeKTPOHHbIE
HaumenoBanuepasaeJi0BUTEM (uudposbie)
Ne n/m Kontpoanusie | IIpakruyeckue
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazneal. DQJIEKTPOAUHAMUKA
L1 MarnuTtHO€enosne. DIeKTpOMarHuTHast 1 | 3 bubnmnorexal [OK
' WHIYKIHS https://m.edsoo.ru/7f41¢97¢
Utoro nopazaeny 11
Pa3znen2. KOJJEBAHUSANBOJIHbI
71 MexaHn4YeCKHEeNdJIEKTPOMAarHUTHhIE 9 1 bubnmorexal [OK
' KoJIe0aHusl https://m.edsoo.ru/7f41c97¢
9 MexXaHnYeCKUENIIEKTPOMArHUTHBIE BOJIHBI 5 1 bubnnorexal [OK
’ https://m.edsoo.ru/7f41c97¢
Bubnuorexal [OK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro nopasaeny 24
Pa3nen3.0CHOBBICIIEIIMAJIBHOUTEOPUU OTHOCUTEJIBHOCTH
31 OcHoBbICTIEITUATIEHONTEOPUHT 4 | bubnnorexkal [OK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro nopaszaeny 4
Pa3znen4. KBAHTOBAS ®U3UKA
. bubmmorexkal [OK
4.1 DJIEMEHTBIKBAaHTOBOMOITUKH 6 hitps://m.edsoo.ru/7f41c97c




bu6nmmorexal [OK

4.2 C 4
Thocteatoma https://m.edsoo.ru/7f41¢97¢c
Bu6nuorexal [OK
4.3 A 5
TOMHOC A7PO https://m.edsoo.ru/7f41c¢97¢
Wroro nopaszneny 15

Pa3zneaS.2JIEMEHTBIACTPOHOMUNNACTPOPU3UKHN

5.1 DIIeMEHTHIaCTPOHOMUUHU aCTPOPU3UKH 7 bubmorexal [OK
https://m.edsoo.ru/7f41c97¢c

Utoro nopazaeny 7
Pa3nen6.0ObOBILIAIOIIEE IIOBTOPEHUE

6.1 O600611ar0111een0BTOpEHUE 4 E;I:SH ;gig;igg; 41c97c
Utoro nopazaeny 4
PesepBHOEeBpeMs 3
OBILIEEKOJIMYECTBOYACOBIIO ITPOT'PAMME 68







HOYPOUYHOEIIVNTIAHUPOBAHUE

10 KJTIACC
KosaunyecTBouyacon JIeKTPOHHbIE
[
‘:;'H Temaypoka Beero Kontpoabubie | IlpakTuyeckue ﬂ:;:ennﬂ (I)lg[()l:ll;((:]';:;eeﬂbﬂble
padoThbI padoThbI pecypest

Pu3nKa—HaYyKaOIPUPOE.

1 HayIIHbIeMCT}(])I;bIH(I;IfaIfI/IH 1 bubnnorexallOK

https://m.edsoo.ru/ff0c32e2

OKPY>KaloIllero Mupa
Poxw u mecTo pusuku B

) (hOpMHUPOBAHUHUCOBPEMEHHOM | bu6nuorexal [OK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKONAEATETbHOCTUITIOIEH
MexaHndeckoeIBUKEHHE.

3 OTHOCUTENBHOCTh MEXAHUYCCKOIO | bubnanorexal [OK
nerxkenns. [ lepemenienne,ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOEIIPSAMOIMHENHOE

4 neuxenue.JlaboparopnaspadboraNel | 1 bubmmnorexal [OK
«M3yueHnenBUKEHUS TENA, https://m.edsoo.ru/ff0c3620
BpolieHHOroropu3oHTaIbLHO»

5 PaBHOYCKOpEHHOETIPSIMOJIMHEHOE | bubmmorexal [OK
JIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBobogHoenaneHue. Y ckopeHue 1 bubnuotexal [OK
CBOOOIHOTO ITaCHUSA https://m.edsoo.ru/ff0c39¢cc

7 KpuBonuHeliHoe1BHKEHHE. | 1 bubnmnorexal [OK
JIBM>KEHHEMATEepUaIbHONTOUKH 110 https://m.edsoo.ru/ff0c3ada




okpyxHoctu.JlaboparopHaspaboTa
No2 «I3yueHneH IBH>)KEHUETEIAI0
OKPYKHOCTH»

HpI/IHI_[I/IH OTHOCHUTCIBHOCTHU

Tena.MomeHTcuibl. I lneyocrnel.
VYcnoBuspaBHOBECUSATBEPAOTOTENA

bubanorexal [OK
8 Ianunes. MHepanbHBIECHCTEMBI
N https://m.edsoo.ru/ff0c3bed
otcueta. [lepBbiit 3akoH HptoToHa
Maccarena.Cuna.lIpuHuun
9 Cymnepro3uiuu cui. Bropoii 3akox bubmorexal[OK
yrep H ' p . https://m.edsoo.ru/ff0c3be8
HeroTonaamsaMaTepuaabHOUTOUKI
10 TperuitzakonHbroTOHa 1A bu6nuorexal [OK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3bed
3aKOHBCEMHUPHOTOTAroTeHus. Criia
11 TspkecTu. [lepBas kocMuyeckas bubmmorexalIOK
P Hep https://m.edsoo.ru/ff0c3d00
CKOpOCTh
2 KontponbraspaboraNel «3akoHbr
Herorona»
Cuna octu.3akoH] yka.Bec
13 Tena J};zgzr aTopHas a6(})7fa Ne 3 « bubmmorexalIOK
' paTopHas p B https://m.edsoo.ru/ff0c3e18
N3MepeHnexeCTKOCTH MPYKIUHBD
Cunarpenus.Koadurmentrpenns.
CunaconpoTUBICHUSTTPUIBAKECHIT
14 Tena B )I(I/FI) KOCTH WJIH o bubmorexal[OK
A https://m.edsoo.ru/ff0c3{76
raze.JlabopaTopHaspaboraNed
«M3mepennexkodPppuireHTaTpeHus»
[TocrynarenbHoenBpalaTeIbHOE
15 JBUKEHHUE a0COTIOTHO TBEPAOTO bu6nuorexal [OK

https://m.edsoo.ru/ff0c41a6




NmnynbcmaTepruanibHOMTOUKH,
CUCTEMbIMATepUATbHBIXTOUEK.

bubanorexal [OK

16
Nmnynbccunbl.3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbsca.PeakTuBHOE IBIKEHNE
PaGoTta 1 MOIITHOCTH CHJIBL.

17 Kunernueckas sHeprus bubmmnorexal [OK
MaTtepuabHOWTOUKH. TeopeMaod https://m.edsoo.ru/ff0c4502
M3MEHEHUUKHUHETHYECKOMAHEPT U
[ToreHmanpHasIHEPT UL
[ToreHumanpHasIHEPT U 0

18 nedhopmu OBaHHOfIi yggr}:lr bubmrorexallOK

PMHP PyX ' https://m.edsoo.ru/ff0c461a
[ToTenunanpHasIHEPrUsATENA
BOJIM3UTIOBEPXHOCTU3EMIH
bubanorexal [OK
18 Pemenunesanau
https://m.edsoo.ru/ff0c478c
JlaboparopnasipadoTaNe5

19 «M3yueHne3aKkoHacoXpaHEHUs
MEXaHUYECKON IHEPTU»

KontponbraaspadotaNe2noreme

20 Kiemaruia, Jlunamika. 3aKo bu6mmorexal [OK
«Kunemaruka./{lunaMuka.3aKoHbI

https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHHUKE)
OCHOBHBIETIONIOKEHUS
. bubmorexal [OK
21 MOJIEKYJIIPHO-KMHETUYECKONTEOPUH.
https://m.edsoo.ru/ff0c4dc2
bpoynoBckoe nmwkenue. Juddys3us
XapakTepABUKECHUSN
” B3aMMOJICVCTBHS YaCTHULl BEILIECTBA.

MoaenucTpoeHUIra3oB, KUIKOCTEN
HATBEPJIBIX TEI




Maccamonekyn. KonnuectBo

23
BemiectBa.llocrosHHasABoraapo
TemnoBoepaBHoBecue. Temneparypa

24 neénusmepenue. lllkamaremneparyp
Lenbcus

)5 NneanpnbiiirazBMKT.OcHoBHOE bubnuotexal [OK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHasTeMIepaTypakakmepa

26 CpeaHel KHHETUYECKON SHEPIUuun bu6nuorexal [OK
JBHYKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akon/lanbToHa. I 'a30BbIE3aKOHBI
JlaboparopuasipaboraNe6

28 «IKCIIepUMEHTAIIbHASIIPOBEPKA
3akoHa ['eii-JIroccaka»»

29 N3onporiecchBUI€ATTBHOMTa3€UNX bubanorexal [OK
rpaduuecKoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpenussasHeprus
TEPMOJIUHAMHYECKONCUCTEMBIN

30 cnocoObieén3MeneHus. KommaecTBo bubmorexal [OK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTUsI OJTHOATOMHOIO UJI€aTbHOTO
raza

31 Bupasl remionepenaun bubnnorexallOK

https://m.edsoo.ru/ff0c5¢36

0 V nenpHasTeII0EMKOCTHLBEIISCTBA. bubaunorexal [OK

KomanyecTBO TENIOTHI npu

https://m.edsoo.ru/ff0c5¢36




Tertonepenaye. AquadaTHbIN
mporiece

[TepBrIi3aKOHTEPMOAUMHAMU KU

bubanorexal [OK

33
€ronpUMEHEHUEKU30IIPOLIECCAM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocThIpoI1ieccoBB
34 npu (I)) e. Bro OﬁPBa];I(OH BubmmorexallOK
PHPOJE. p https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKH
35 [punuunaericreusuKI1/IrennoBoit bubnuotexal [OK
MalIuHBI https://m.edsoo.ru/ff0c600a
36 Llnkn KapHo
37 DKOJIOTHYECKHETIPOOIIEMbI
TETJIOPHEPTeTUKU
18 O606marmuitypok «MoekynspHas bu6nuorexal [OK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpraspadoraNe3moteme
39 «MonpeK st Ifaﬂq)mnxa OCHOBBI bubmmorexalIOK
AP ) https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHUENKOHICHCAITHSI. bubmmorexal [OK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOGCOITIOTHAsI OTHOCHUTEIIbHAS
41 BIIQXKHOCTHBO3TyXa. HachIeHHbIH na bubmmorexalIOK
Ayxa. HI P https://m.edsoo.ru/ff0c64d8
TBépnoereno.Kpucrannmmueckuen
aMop(HbIe Tesla. AHU30TPOIHUS
P ¢ P bu6mmorexal [OK
42 CBOMCTB KpucTa/LIOB. JKuakue

KkpucTtauibl. COBpEMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c6510




IInaBneHuen KpUCTaJIJIM3alluA.

bubanorexal [OK
43 V neapHasSTEIUIOTAILIaABICHHUS.
https://m.edsoo.ru/ff0c6708
Cybmumarust
bu6mmorexal [OK
44 \% o
PaBHCHHCTEIIOBOTObAIAHCA https://m.edsoo.ru/ff0c6820
OeKTpHU3alugITeN. DIeKTPHUECKUH
45 3aps, TpﬂBaILI/I a DIICKT I/II‘)ICCKI/IX bubmorexal[OK
AL a p https://m.edsoo.ru/ff0c6bce
3aps0B
IIpoBOOHUKH, TUIIEKTPUKU U
poBox A P bu6mmorexal [OK
46 IIOJIYTIPOBOIHUKH.3aKOHCOXPAaHEHUS
https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiaa
B3anmoaeiictBre3apsanoB.3akoH
47 Kynona.ToueuHbIIIEKTPUUECKHA T bubmrorexallOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsoxk€HHOCTBINEKTPUIECKOTO
43 nosist. [lpuHnun cynepno3uuuu Bbubmuotexal [OK
JJIIEKTPUYECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaboTacmmanekTpocTaTH4ecKOro
49 moust. [Torennman. Pa3znocts bubmorexallOK
’ ait. https://m.edsoo.ru/ff0c6£00
MOTEHIINAJIOB
IIpoBOMHUKUUTUAIEKTPUKUB
50 3npeI<T I(I)CTaTI/I:[eCKOM Hrz)ne bubmmoreral lOK
p ' https://m.edsoo.ru/ff0c7018
JuneKTprudecKasmpoHUIIaeMOCTh
51 Onekrpoémkoctb. KonaeHcarop bubmorexal[OK

https://m.edsoo.ru/ff0c7126




52

DIIEKTPOEMKOCTBIIIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsKEHHOTOKOHJIEHCATOpa

bubanorexal [OK
https://m.edsoo.ru/ff0c72c0

53

Jlabopartopnast pabota Ne 7
"N3MepeHnenIeKTpoOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHIMII AEHCTBUAUTIPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAJILHOTO
arnrmapara, CTpyHHOro npuHTEpa.
DnexTpocTaTHuecKas3aluTa.
3a3eMJIeHHUEIIEKTPOPUOOpOB

55

DNEKTPUUECKUI TOK, YCIIOBUS €TI0
cyuecTBoBaHUA. I lOCTOSTHHBINTOK.
Cuna toka. Hanpsbxkenue.
Conporusnenue.3akoHOMaIst
y4acTKaluenu

56

[TocnenoBarenbHOE, ApaLIeIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBogHUKOB.JIaboparopHaspaboTa
No8«3yuenne cmenaHHoro
COETMHEHUSIPE3UCTOPOB)

bu6mmorexal [OK
https://m.edsoo.ru/ff0c74f0

57

PaboTanMOIHOCTEIIEKTPUIECKOTO
ToKa. 3akoH J[xoynsa-Jlenma

bubanorexal [OK
https://m.edsoo.ru/ff0c7838

58

3akoHOMaIIAOTHOM(3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
No9«M3mepenuneldICucrounmnka
TOKaueroBHYTPEHHET O
COITPOTHBIICHUSI»

bubaunorexal [OK
https://m.edsoo.ru/ff0c7ae0




DJIEKTPOHHAAPOBOAUMOCTh
TBEPIBIXMETAIIJIOB. 3aBUCUMOCTh

> CONPOTHUBIICHUS METAJUIOB OT
TeMrneparypsl. CBepXIpOBOIUMOCTb

60 DNEeKTPUYECKUIUTOKBBAKYYME.
CBOMCTBaIEKTPOHHBIXITYYKOB
[TonmynpoBOIHUKH,MX COOCTBEHHAs U

61 IIPUMECHAANPOBOAUMOCTH.CBONCTBA bu6nuorexal [OK
p—n-niepexoza. https://m.edsoo.ru/ff0c84ae
[TomympoBOIHUKOBBIETIPUOOPHI
DNEeKTPUUECKUUTOKBPACTBOPAXH

6 paciuiaBax 3JIEKTPOIUTOB. bu6nuorexal [OK
DNEKTPOIUTUYECKAS AUCCOLIUAITHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEKTPUUECKUNTOKB Ira3ax.

63 CaMocCTOSITeIbHBINN bubnuotexal [OK
HECAMOCTOSITEIbHBINPA3PSIIL. https://m.edsoo.ru/ff0c84ae
Monnus. [tazma
DNeKTPUUECKUETIPUOOPHIH

64 YCTPOMCTBA M X MPAKTUYECKOE bu6nuorexal [OK
npuMeHeHue. [ IpaBuiaTexHuku https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O06006marmuitypok bu6nuorexal [OK
«INEKTPOIMHAMUKA) https://m.edsoo.ru/ff0c88be
KonTponpraspadoraNednoreme

66 «Qunekrpocraruka.llocTosHHbII bu6nuorexal [OK

3JEKTpUYECKU TOK. Toku B
Pa3INYHBIX Cpeax»

https://m.edsoo.ru/ff0c8a8a




67

Pe3epBHBIITYpOK.

bu6mmorexal [OK
https://m.edsoo.ru/ff0c8c56

68

PesepBHrlitypok.O600maronmit
ypok 1o TeMam 10 kimacca

bu6mmorexal [OK
https://m.edsoo.ru/ff0c8f6¢

OBIIEEKOJIMYECTBOYACOBIIO
[NPOIT'PAMME

68




11KJIACC

KosanyecTBouyacon DJIeKTPOHHbIE
[
Jljl-n Temaypoxa Bcero Konrpoaensie | Mpakririeckue II/I[:;:GHI/IH :)Ig[()l;[;zz?:enbﬂme
padoThI padoThI pecypes!

[TocTostHHBIEMAarHUTHINUX

| B3anMoAercTBHe. MaruuTHoenoJIe. | Bu6nuorexal [OK
BexTop MarHuTHOM UHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUMMArHUTHOMMHIYKITUN
MarsuTHOENOJICTIPOBOTHUKAC TOKOM.

) OmneIT Opcrena. | bubnmnorexal [OK
B3anmonaeiicTBHEnpOBOTHUKOBC https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopnaspadoTaNelx

3 «M3y4eHreMarHu THOT OII0JISL 1 1 bubmmorexallOK
KATYLLIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBe MarHUTHOTO TOJISI Ha

4 IIPOBOAHUKCTOKOM. CuitaAmnepa. 1 bubmmorexallOK
. https://m.edsoo.ru/ff0c9ac0
JleiicTBe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO 1 bubmmorexkal |[OK
gactuny.Cunallopenmna.Pabora https://m.edsoo.ru/ff0c9df4
cuiel JlopeHua
DneKTpoMarHUTHASUHTYKITHSI.
IToTOKBEKTOpaMarHUTHOM

6 uHaykiun. D JICuuaykimu. 3aKkoH 1

ANEKTPOMAarHUTHOW MHIYKIINH
@apanes




JlaboparopnasipaboTaNe2
«HccrnenoBanue sBICHHUS
AIIEKTPOMAr HUTHOMUHTYKITHH

Bubnuorexal [OK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBNEHUE
camounaykiuu. 3/1C
CaMOMHIYKIMH. DHEPrHs
MarHMTHOTOTOJIIKATYIIKUC TOKOM.
DNeKTpOMarHuTHOECTIONE

Bubnuorexal [OK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MNPUMCHCHUC TTIOCTOSIHHBICMAIrHUTHI,
QJICKTPOMArHUTHI,
QJICKTPOABUTATCIIb, yCKOPUTCIIN
OJICMCHTAPHBIX 4aCTHUII,
MHIYKIIMOHHASTICUb

10

O600maromuitypok«MarHuTHoe
noJje. DJIeKTpOMarHuTHast

VHTYKLIHS

Bubnuorexal [OK
https://m.edsoo.ru/ff0cab82

11

KontponbraaspadotaNelmoteme
«MarsuTtHoOemnoze.
DNeKTpOMarHUTHASIMHYKIIHSDY

bu6nmmorexal [OK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIC MEXaHHYECKHE
kosiebanus.l'apMoHnUeckue
KosiebaHus. YpaBHEHUE
TapMOHHYECKUXKOJICOaHU.
[IpeBpatieHuesneprumn

bu6nmmorexal [OK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnasipabota
Ne3«HMccneqoBaHue 3aBUCUMOCTH
MEPUOIaMAITBIXKOJICOaHUHTpy3aHa




HUTHOTJTNHBIHA THIMACCHI
rpy3a»

14

KonebaTenpHbIN KOHTYD.
CBOOO/THBICAIEKTPOMArHUTHBIC
KoseOaHus B UACATELHOM
KoJIe0aTeIbHOMKOHTYpE. AHAJIOT S
MEXy MEXaHUIECKAMU H
ANEKTPOMAr HU THBIMUKOJICOQHUSIMU

bu6nmmorexal [OK
https://m.edsoo.ru/ff0cb820

15

®opmynaTomcona. 3akoH
COXPaHECHUSIHEPTUUBUICATEHOM
Kos1e0aTeTbHOM KOHTYpE

Bu6nuorexal [OK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBneHneo3aTyxarmmx
KoseOaHusx. BeIHyKIeHHBIS
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc.BemyxieHHbie
AJIEKTPOMAarHUTHBIEKOIeOaHUs

bu6nmmorexal [OK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIH TOK.

CunyconaaIbHBINNIEPEMEHHBINTOK.

MouHOCTh NEPEMEHHOTO TOKA.
AMIIIUTYJHOEUAEUCTBYIOIIEE
3HAYCHUECHIIBITOKAN HATIPSDKEHUS

bu6nmmorexal [OK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.lIpousBoactso,
nepeaayda u moTpedaeHue
JJIIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHUE AIEKTPUIECKOTO
3BOHKA,I€HEPATOPAIIEPEMEHHOT O
TOKa,JIMHUUARJIEKTponepe1ay

bu6nmmorexal [OK
https://m.edsoo.ru/ff0cc324




DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE 3IEKTPOIHEPTUU.

20 KynbTypa ncrnonb3oBanus
3IEKTPOIHEPTUUBIIOBCETHEBHOM
KU3ZHU
MexaHn4eCKUEeBOIHbI, YCIOBUS

acripoctpanenus. [lepuon.
21 I():KoppoCTBI;)aCHpOCTpaIfeHHHH brbmorexallOK
https://m.edsoo.ru/ff0ccas4

JuiHa BoJiHbl. [lonepeunsie u
MIPOJ10IbHBICBOIHBI

” 3Byk.CkopocTb3BYyKa.l pOMKOCTB bubanorexkal [OK
3Byka.BricoTaTtona. TeMOp3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIEBOJIHBL, UX

23 cBoiicTBanckopocTs.llIkama bubmmorexallOK
51eKTPOMATHHTHBIX BOH https://m.edsoo.ru/ff0ccfe0
[IpuHuuMnIBIpaInOCBI3UN

24 TeneBuaeHus. PasBuruecpeacTs
cBs3u. Paguonokanus

)5 KonrtponsnaspadotalNe2 bubnmorexal [OK
«KonebaHusauBoIHb https://m.edsoo.ru/ff0cc6f8
[IpssMONMHENHOEPACTIPOCTPAHEHHE

26 CBETa B OJIHOPOJHOM Cpeje. bubanorexkal [OK
ToueunsliincToyHuKcBeTa.JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenunecBeTa. 3aKOHbI

27 oTpaxxeHus ceera. [loctpoenue bubamorexallOK

M300paKEHUIBILTIOCKOM3EpKaIIe

https://m.edsoo.ru/ff0cd4e0




[Ipenomnenuecsera.llonHoe
BHYTpPEHHEE OTpa’KEeHUE.

Bu6nuorexal [OK

28 IIpenenbHBIAYTOI IOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETOOTPaKEHUS
JlaboparopnasipaboTaNed
29 «M3mepenunernokas3aTens brbmorexallOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa»
JIunzer.IlocTpoeHnuen3obpaxeHuit
30 B 11H3e. DopMyIia TOHKOW JTUH3BL. bu6mmorexal JOK
V BeTHYeHNE T3 https://m.edsoo.ru/ff0cddle
JlaboparopnasipadoTaNe5
31 «HccnenoBannecBOMCTB
M300paKCHUIBIMH3AX)
Hucnepcusiceera. CoKHBICOCTaB
0 6emnoro ceera. LIer. JlaboparopHas
pabota Ne6 «Habmronenue
JUCTIEPCUUCBETa»
3 Wnrepdepennusicera.{udpakuus bubnmnorexal [OK
cBeta. [ludpakimonnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTECBETOBBIXBOJIH. bubnuorexkal [OK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
JlaboparopnasipaboTtaNe7
35 «M3MepeHneITMHBICBETOBOM BOJTHBD)
['paHuIBIIPUMEHUMOCTH
36 KJIaCCUYECKOMMEXaHUKH. bubmmoTtexal [OK
[TocrynaTeiciennaIbHONTEOPUN https://m.edsoo.ru/ff0cf862

OTHOCUTCIBPHOCTH




OTHOCUTEILHOCTE

37 OJIHOBPEMEHHOCTH.3aMeJICHUE bubmmorexal[OK
AAHOBP ] . https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAICHUE JJTUHBI
DHEPrusii UMITYJIbC
18 penaruBucTcKoiyacTULbL. CBA3b bubmmorexkal [OK
MAaCCBICOHEPTUEHUHUMITYIIECOM. https://m.edsoo.ru/ff0cfc68
DHEPrusinoKos
KontponbraspadoraNe3«OnTuka.
39 OcHOBBICTIEITAIBHOUTEOPUH bubmorexal[OK
H p https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTH
40 ®oronsl. Popmynal nanka. bubnuorexal [OK
DOHepruauuMIyibchoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE
41 q)OT(F;a(l)(i)eKTa OHBII”[FBIA I'. Cronerosa brbmorexallOK
’ o https://m.edsoo.ru/ff0cffc4
3akonbipoTodPdexTa.Y paBHEHUE
N (ii b P Bubnuorexal [OK
42 DitamreiiHa 11 potodrddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnasrpanuma» potodrddexra
HaBnennecera.OnbiTeil 1. H.
43 JlebeneBa. XuMuueckoeeicTBrE bubmmorexallOK
sieBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHudeckue yCcTpoHCTBA U
MIPAKTUIECKOCTIPIMEHEHHE:
44
¢dboTorneMeHT, POTOAATUHK,
CoNTHeYHasi0aTapesi, CBETOAHO/
45 Pemenunesagaunoreme «1€MEHThI bubmuorexal [OK

KBAHTOBOU OIITHUKHN)

https://m.edsoo.ru/ff0d0302




MopenraToMmaTomMmcona. OnBITE

Bubnuorexal [OK

46 Pesepopaa no paccesio o- https://m.edsoo.ru/ff0d091a

yactuu.llnanerapHasmoenbaroma
bu6nmmorexal [OK

47 Hocrynateibopa https://m.edsoo.ru/ff0dOafa
W3nyuenueunorionieHnepoToHOB

43 IIPU NIEPEXOJE aTOMa C OJTHOTO bubnmnorexal [OK
YPOBHS HEPTUM Ha APYrou. Buibl https://m.edsoo.ru/ff0d0Oafa
CIIEKTPOB
BomnnoBrlecBoiicTBayacTui. BonHEb! ne

49 Bbpoiina. KoprnyckynsipHO- BOJTHOBOIM bubnmnorexal [OK
nyanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOEU3TYy4UECHUE
OTKpbITHE PaAHMOAKTUBHOCTH.

50 OmnsiTeIPe3epdopaano bubnmnorexal [OK
OIPEJICIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaIOAKTUBHOTOU3ITYYECHHUS
CaoiicTtBaanbda-,0era-,raMmma-

51 n3nydeHus. BrnusHue
PaIOaKTUBHOCTHHAKUBBIE
OpraHu3Mbl
OTKpBITHENPOTOHANHENTPOHA.

5 N3otomnbl. Anbda-pacma. bubanorexkal [OK
DNeKTPOHHBIMUIIO3UTPOHHBINOETA- https://m.edsoo.ru/ff0d1162
pacnana.l’aMma-u3nydeHue
3HepFI/ISICB$IBI/IHyKJIOHOBB$I££pe. BuGmiorexallOK

53 Snepubiepeakuyu. SnepHblil

peakTop.ITpoGiieMsbl, IEPCIIEKTUBEIL,

https://m.edsoo.ru/ff0d1356




HKOJIOTMYECKHUEACTIeKThISACPHOM
SHEPreTUKHU

54

DyieMeHTapHble4acTULbl. OTKPBITHE
Mo3uTpoHa. MeTrobl HAOMIOACHUS U
pErUCTpalyy 3JIEMEHTAPHBIX
gactuul. Kpyruslii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
(bu3NYECKONKaPTUHBI MUPaY

Bubnuorexal [OK
https://m.edsoo.ru/ff0d0e38

55

Bunssésnnoroneta.Co3pe3aus,
SIPKUE 3BE3/bI, NIAHETHI, UX
BUINMOC IBUXCHHUC. COJ’IHG‘-IHaSI
cucreMa

56

Counune.CoTHeYHAsIaKTUBHOCTD.
HctounnksueprunConHIan3Be3

57

3BE3 b1, NXOCHOBHEIC
XapaKTEPUCTUKU. 3BE3IbI TJIABHON
nocJjen0BaTeaIbHOCTU. BHyTpeHHEe
ctpoeHue 38&31. CoBpeMEHHbIE
MIPEeICTaBICHUSIONPOUCXOKICHUNN
sBoTronUCoOTHIIAN 3BE31

58

Muneunsiillyrb—Hhama
I'anmaktuka.llomoxxeHnenaBIKESHIE
Comnuna B 'anaktuke. I'amakTuky.
UEpHbleAbIpBIBAAPAX FATAKTHK

59

Bcenennas.Paz0eranueranakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe nznydyeHue.
MerarajiakTvuka




60

HepemennsienpobieMbl
aCTpOHOMHUHU

61

KontponbraaspadoTaNed
«DJIeMEHTBIACTPOHOMU U
acTpOPHU3UKI»

62

Oo6o06maromuitypok.Ponspuzuku u
ACTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHOM B
ATUYECKOH chepax NesaTeTbHOCTH
YyeIoBeKa

63

O6o06maromuitypok.PomsumecTo
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOMHAYYHOMKAPTUHE
MHpa

64

Ob6o06maromuitypok.Poisp
¢duznveckoii Teopuu B
(OpMUPOBaHUUIIPEICTABICHUIIO
¢busnueckoiikapTuHEMUpa

65

O6o06maromuit ypok. Mecto
¢bu3nUecKoiiKapTHHBIMUPAB
o01IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTABICHUUOIPUPOJIE

66

PesepsHbliiypok.MaraurHoemnose.
DNEKTPOMarHuTHas MHIAYKIHS

67

PesepBubiitypok.Ontrka. OCHOBBI
CIIeLIMAIbHON TEOPUH
OTHOCUTEJIbHOCTH




68

Pesepusritypok.KBantoBasipuzuka.

DJIEeMEHTHIaCTPOHOMUUH
acTpopU3UKHI

Bubnuorexal [OK
https://m.edsoo.ru/ff0d1784

OBIIEEKOJIMYECTBOYACOBIIO
[NPOIT'PAMME

68







YYEBHO-METOJUYECKOEOBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPUAJIBIIJAYYEHUKA

e ®usmka,10knacc/Msakuwesr.f., byxosuesb.b.,CotcknitH.H.noapeaakumnenappeHToesoitH.A.,,
AKumnoHepHoe obuwectBo «M3gaTenbcTBo «lpocselteHme»
e ®usumka,11knacc/Msakuwesrl.J1.,byxosuesb.b.,YapyruuB.M.noapeaakumneinappeHtoesoitH.A.,,

AKUMOHepHoe oblectBo «M3aaTenbcTso «MpocseLleHne»

METOANYECKUEMATEPHUAJIBLJUVIAYYUTEJIA

A.M.PbimkeBn4y10-113aaa4HuK
B.A.bypoBuap.Yactbl.2MexaHuka.Tennota.llocobreanayumtens."MpoceeweHne",1967r
®dusnkaKoHTponbHblepaboTbiBHOBOoMbopmaTellkn.U.B.fogoBa."NHTenekT-UeHTp"Mocksa,2011
NHTerpmpoBaHHble YPoKKU ¢dur3nkuM. 7-11 knaccol .M.B. FTopnosa " Bako", Mocksa 2009
MoypouyHble pa3paboTkm no ¢umsmke 11kn,10 kn B.A.Boskos "Bako",Mocksa 2011

MporpammblobuieobpasoBaTesibHbIXyupexaeHnin.®dnsnkalo-11.Asr.M.tol.CaeHKo

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU

UHTEPHET

http://school-collection.edu.ru
http:elkin52.napod.ru/

http:// class-fizika.ru/
http://www fizika.ru/
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