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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTEeCTBEHHO-HAy4YHOU KapTUHBI MUpa oOyyatomuxcs 10—11 kinaccoB mpu 00yueHun
ux (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJAX0/A.
[Iporpamma no usuke coorBeTcTByeT TpedoBanusiM GI'OC COO k mIiaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4EeHHMsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peajM3alMil MEXIIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYUHbIMU y4€OHBIMU IIpeIMETaMU. B Hell onpenesnstoTcsi OCHOBHbBIE
eI u3ydeHus: GU3MKU Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus, JIAHUPYEMbIe
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKH: JIMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (pu3nuku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cojepxaHue yueOHoro npeamera «dusuka» no rogam 00ydyeHusl.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, OCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHI B c(hepe SJHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
NOJIyYeHHUS] HOBBIX MATEpPHAJIOB C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3KMKK BHOCUT OCHOBHOM BKJIa]l B HOpMHUpPOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI
MUpa oO0yyaromuxcs, B (OPMHUPOBAHHUE YMEHUN MPUMEHSITb HAyYHBIH METOJ
NO3HAHUS MPU BBINOJHEHUU UMHU YYE€OHBIX UCCIEA0BAHUM.

B ocHOBY Kypca pu3uKu JUisl ypOBHS CpETHEr0 00IIEro 00pa30BaHUs MOTOKEH
PN UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKHUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (U3HKHU.



Hoesn eenepanusayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (pusmku
o0beMHEH BOKpYr (u3mueckux Teopuid. Bemymmm B Kypce sBisercs
dbopmMupoBaHre MPENCTaBICHUA O CTPYKTYpPHBIX YPOBHSX MAaTEpHH, BEUIECTBE H
noJe.

Hoes eymanumapusayuu. EE peanuzauus mOpennojiaraeT HUCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HayKH, OCMBICIICHHWE CBS3M Pa3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MEPOBO33PEHUESCKUMH, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU MPoOIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypce GU3MK npeamnonaraetT 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUU M3yYEHHBIX
TEOpPUH U 3aKOHOB.

Hoes sxonocusayuu peamu3yercs TOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHus, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHUKA M TEXHOJIOTHWH, a Takxke 00CYXIeHUs
Ipo0JieM PallMOHAIIBHOTO MPUPOOIIOIB30BaHUS U SKOJIOTMUECKON 0€3011aCHOCTH.

Crep)XKHEBBIMU 3JIEMEHTAMU Kypca (U3MKM Ha YPOBHE CPEAHEro OOIIEero
oOpa3zoBaHus SBIAIOTCS (pusmyeckue teopuu ((HOpMHPOBAHHUE MPEICTABICHUN O
CTPYKType TOCTpOCHHUs (PU3UUECKON Teopuu, poin (pyHIaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IIPEJCTABICHUSAX O IPUPOJE, TPAaHULIAX TIPUMEHUMOCTH
TEOpUH, JIJIsl ONUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUHN U MPOLIECCOB).

CHCTEeMHO-eATENbHOCTHBI NOAXO0 B Kypce (DU3UKU pEean3yeTcsl MpPexiae
BCEro 3a CYET OpPraHM3allUd JKCIEPUMEHTAIBHON ACSTETbHOCTH O0YYaroIIMXCS.
Jy1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIIOIb30BaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPHIE B IPOTPaMMe
no ¢u3zuke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHUYECKUX MPAKTHUYECKHX PpadoT.
Brigenenue B yKa3aHHOM mepedyHe TabopaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCSI YYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHaIIeHWs kKaOuHeta ¢usuku. [Ipu
3TOM OO0ECHeYMBaETCs OBIAJCHHE OOYYAIONIMMUCS YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE M3MEPEHHUs], MCCIEAOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEJIWYUH U
IIOCTAHOBKY OIIBITOB 10 ITPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHNE yAETSETCS PEHICHUIO PACUETHRIX M KAUECTBEHHBIX 3a/1ad.
[Tpu >TOM AJ1 pacUETHBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 33724 C SIBHO 3aJIaHHON
(¢u3nyecKkoil MOAENbI0, MO3BOJISAIOLIME TMPUMEHATh U3YYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeia Kypca, Tak U UHTErpupys 3HaHHUS U3
pasHbIX paszaenoB. JJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBIISIOTCS 3aJaHUS HA
OOBsICHEHHE TPOTEeKaHUs (U3NYECKUX SIBICHUH W TPOIECCOB B OKPYIKAIOIICH
KHU3HU, TpeOyromye BbIOOpa (U3NYECKOM MOJEIM A CHUTyalMH HPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedoBanusmu @I'OC COO k maTepuaibHO-TEXHUYECKOMY
oOecreueHno yuyeOHOro mpouecca 0a3oBblid YpOBEHb Kypca (PU3MKH HA YpPOBHE
cpenHero ooOiero oOpa3OBaHMs JOJKEH M3y4daThbCsl B YCIOBUAX MPEIMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 IKKJIa. B kaOuHere GU3UKH JTOJDKHO OBITh HEOOXOIUMOE
nabopaTtopHoe 00OpyAOBaHUE Il BBIMOJHEHHUS YKa3aHHBIX B MpPOrpaMme IO
bu3KKe yUYeHUUECKUX MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000pyJOBaHUE.

JleMOHCTpallMoHHOEe  000pyJoBaHHE (OpMHpPYETCST B COOTBETCTBUM C
OPUHITMIIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U O0ECreYrMBaeT IMOCTaHOBKY
NEPEYNCIICHHBIX B TporpamMme MO (U3HMKE KIIOYEBBIX JIEMOHCTpAIMiA st
UCCJIEIOBAHMUSI  M3Y4Yae€MbIX  SIBICHUHW HM  MPOILIECCOB, OMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHEHHM.

JlabopaTopHoe 00OpymOBaHME MJIs YYEHWUYECKHX MPAKTHYECKUX pPaboT
dopmMupyeTcss B BHAEC TEMAaTHYECKHX KOMILJICKTOB M OOECNEUYMBAETCA B PacuéTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcs. TeMaTHyecKue KOMILIEKThI
7a00paTopHOTrO OO0OPY/IOBAHUS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMILICKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX W HHU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIU(DPOBBIX J1a0OPATOPHUIA.

OCHOBHBIMU 1EJSIMU U3y4eHHS GU3UKHU B 0011eM 00pa30BaHUHU SIBIISIIOTCS:

e (opMHUpOBaHHE HHTEpeca W CTPEMIIEHHsS OOYyYalolUXCsl K HaydYHOMY
W3YUYEHUIO TIPUPONBI, PA3BUTHE WX HHTEIUICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e DPAa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIITUM SIBIICHUSM;

e (opMUpPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHsI OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (dopMHpOBaHHE yMEHUN OOBSCHATH SBIEHUS C HCIOJIb30BAHUEM
bu3nUeCKrX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e (opMuUpOBaHHE TPEACTABICHUNA O pOMU (UMUKH U1l Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne 3TUX 1elield oOecreunBaeTcsl pelleHueM CISAYIOMUX 3a1ad B

nporecce u3ydeHus Kypca GuU3MKN Ha ypOBHE CPEAHEro 001ero o0pa3oBaHus:

e TPUOOPETEHUE CUCTEMBI 3HAHUM 00 00IIMX PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsIX, BKJIIOYAs MEXAHHKY, MOJIEKYJSpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HUKY U DJIEMEHTHI aCTPOPU3UKH;

e (dopMHpOBaHHE YMEHUUW TPUMEHATh TEOPETUYECKUE 3HAHUS IS
OoOBsICHeHHs] (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHUSA
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KHU3HU;



e OCBOCHHE CIIOCOOOB pEIICHHUS pa3IMYHBIX 33Jad C SBHO 3aJaHHOU
bU3MYeCKO MOMCNBIO, 3aJad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3nanue GU3NIECKON MOJICIH, aJIcKBaTHON yCIIOBHSIM 3a/a4H;

e TIOHMMaHWE (PU3NYECKHMX OCHOB WM TPUHIUIIOB JEHCTBUS TEXHHUYECCKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIAJICHHWEC METOJAMH CaMOCTOSTEIIBHOTO IIJIAHUPOBAHHMS W TPOBEICHHUS
bu3MYeCKuX SKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTanuu UHGOpPMAIINH,
OTIpeJIeTICHHS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTara;

e CO3JaHUE YCIIOBUH IS Pa3BUTHUS YMEHUM MPOEKTHO-UCCIICIOBATEILCKOM,
TBOPUYECKOH IEATEITHHOCTH.

Ha wusydenune ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIETO
oOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/IEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraembrii B mporpamMMe 1O (U3MKE IMepeueHb JIa0OpaTOPHBIX H
MPAKTUYECKUX palbOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JelaeT BBIOOP
pOBeNCHNUsI JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEHN 00yUaIOIMNXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOI'0 TIO3HAHMS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
Mmupa. PoJib 3KkcriepuMeHTa U TEOPUH B MIPOLIECCE TO3HAHMS PUPOABL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MHPA, B IPAKTUUECKOMN AEATEIBHOCTHU JIFOACH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CnoxeHue nepeMeneHni U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

Kpuonuneiinoe npmxeHue. J[prkeHrue MaTepraibHON TOYKHU MO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[Tepuonx u yactora obpamieHus. [{eHTpocTpeMuTENbHOE YCKOPEHHUE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JBIKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIC TIepeIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHusi Tena, OpPOIIEHHOrO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepnosunuu cuil. Bropoii 3akon HerotoHa aiist
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 17151 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cwiibl 1 W3MEHEHHWE MMITYyJIbCa Tejla. 3aKOH COXPaHEHHUS WMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nehopMHPOBaHHON NPYKUHBL. [loTeHIMaBHAS SHEPTH Teia BOJIN3H MOBEPXHOCTH
3emMu.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHIHAIBHBIX CHJI C ”3BMEHEHUEM MEXAHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPIHUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydenune abCONIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneld. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCOJIIOTHAs TemiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHUS UICAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoanne 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHUE. Y IeJbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBol mamwuHbl. [ukn KapHo u ero xo3d@uIMEHT MOJE3HOTrO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OmnbIT o a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEIN BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenune yaenpHON TENI0EMKOCTH.

Tema 3. Azpecammnibie cocmoanus eeuecmea. Dazoevie nepexoovl

[TapoobOpa3oBanue u koHaeHcalusa. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENbHAsA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YAenbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctamuioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBinenue u
KpucTayumsanus. Y aeibHas Tersiora rmiaasiaeHus. Cyonumanms.

YpaBHEHHUE TEIIIOBOTO OajaHca.

TexHuyeckue YyCTpPOCTBA W MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYYCHHUS COBPEMEHHBIX MaTepHajoB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUU.

Cnioco6bl u3MEpeHUst BIaKHOCTH.

HaOnronenue HarpeBaHusl U MIIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMoHCTpanusi KpuCTaJlIoB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3MepeHne OTHOCUTENbHON BIAXKHOCTH BO3yXa.

Pa3znen 4. JiekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DIIEKTpU3aLUS TN DIEKTPUUECKUN 3apsia. J[Ba BUa 3JIIEKTPUUECKHUX 3aPsiJIOB.
[IpoBOHMKHN,  AMDJIEKTPUKHM W  TOJYNPOBOJHUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOT0 3apsija.
B3aunmopeiictBue 3apsnoB. 3akoH KyioHa. TodeuyHbIi AIeKTpUUECKH 3apsi.
Onektpudeckoe mnoje. Hanpspk€HHOCT  amekTpudeckoro moiisd.  [IpuHnun



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun anextpocratudeckoro nois. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOOHUKM M AMDIIEKTPUKH B DIEKTPOCTATHYECKOM Tone. Jludnexktpuueckas
MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexona. [lonynpoBoAHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSTEIbHBIM M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOITYIIPOBOJHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIIEKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B,



JJIEKTPUYECKHME  CBOWMCTBA  METAJUIOB,  DJIEKTPOJWUTHYECKAs  JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObITOBOM XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

ITocTostnaBIe MarHuThl. B3anMoaencTBrUe IMOCTOSHHBIX MAarHUTOB. MarauTHoe
nosne. Bekrop marautHoM uHAyKuu. [[puHIMN Cyneprno3uiiui MarHUTHBIX MOJIEH.
JluHum MarHuTHOM uWHAYyKIMU. KapTuHa JIUHUNA MAarHUTHOM WHIYKIUU TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpuyeckoe IMojie. IDJIEKTPOABMIKYIIAs CHJIAa HHAYKIHUH B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxarolux KoueOaHUusX. BoIHyX/I€HHbIE MEXaHUYEeCKUe
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBaHue nepeMEeHHOr0 TOKA B LIETIH U3 MTOCJIEI0BATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHoi BonHe. CBOWCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana >J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



HccnenoBaHue CBOWCTB AIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJiipu3anus, 1upakus, HHTeppepeHLns.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOIIOTHBIN ITOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

Cobuparolye 1 paccerBaromye JMH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas CWiia TOHKOM JUH3bL. [locTpoenne n3zoOpaxeHuil B cOOMpArOIUX U
pacceuBaromux JMH3ax. DopMysia TOHKON JUH3BI. Y BEJIMUYCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKHU.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB W MHUHHMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YclIoBUe HaOIOACHUs
[JIaBHBIX ~MAaKCUMyMOB IIpM MAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHME: OYKH, JIyna,
doToamnmapar, TPOEKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIMOHHAS PEIIETKA, TTOTSPOUI.

Jlemoncmpayuu

[IpsAMonMHEHOE paclpOCTpaHEHUE, OTPaKEHUE U NPEJIOMIICHHE CBETA.
OnTtuyeckne MpudOpPHI.

[TonHoe BHyTpeHHEE oTpakeHue. Mozenb CBETOBOAA.

WccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mopenn MUKpOCKOMNa, TEIECKONa.

Hab6monenue narepdepeHuu cBera.

Habmonenue audpakiuu cBera.

HabGntonenue aucnepcuu cBera.

[Tonmyuyenue cnekrpa ¢ MOMOUIBIO TPU3MBI.

[Tonyuyenue cnekrpa ¢ NOMOUIbI0 JTUPPAKLUOHHON PEIIETKH.

HabGntonenue nonspuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

W3mepenue noka3aress NpeJOMICHHS CTEKIIA.



UccnenoBanue CBOMCTB N300pakKeHUH B TMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHn1IBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTymaTsl cienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: MHBAPUAHTHOCTh MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpAICHUE
JUTUHBI.
OHeprus ¥ UMIyJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsi3b MaccChl C HEPruer U UMITYJIbCOM PENATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTON. DHEpTus
¥ UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue porodddexra. Onbitel A. I'. CToseToBa. 3aKOHBI
doTorddexra. Ypapuenue DiinHmreiHa s Gorodrddexra. «KpacHas rpaHuia»
dboTodrddekra.

JlaBnenne cBera. OnpiThl I1. H. JIeGenera.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBa U MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3axkoHOB BHEMIHET0 (oTodddexTa.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO 0 -4acTHIL.
[Lmanerapuas mognens aroma. Iloctynater bopa. W3nydyenue u morjomieHue
(OTOHOB mpU Mepexoe aToMa C OJHOI0 YPOBHSI SHEpPruM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp YPOBHEW 3HEPruy aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonnsl e bpoitns. KopnyckynspHO-BOIHOBOM
JTyau3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHHUE.

TexHudeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIIEKTPOCKOI), a3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu



Mogens onbita Pesepdopna.

Omnpezenenre JUIMHBI BOJIHBI J1a3epa.

Habmronenune nuHeRYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Habntonenue nuHeityaToro cnekrpa.

Tema 3. Amommnoe a0po

DKCIEpUMEHTHBI, JI0KA3bIBAIOIIUE CJIOKHOCTh CTpPOEHHS sAnpa. OTKpbITHE
paaunoaktuBHOCTH. OnBITH Pe3epdop/a mo onpeneneHnto cocTaBa paiioaKTUBHOTO
uznyuyenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BuusHue
PaaOAaKTUBHOCTU HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TpoTOHA W HelTpoHa. Hykionnas monens sigpa ['eitzenGepra—
NBanenko. 3apsy siapa. MaccoBoe yucino sapa. M3o0tomnsl.

Anbda-pacnan. OIEKTpPOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DHeprus CBA3M HYKJIOHOB B sape. SAnepubie cuibl. Jlepext maccsr sipa.

Anepneie peakuun. [lenenue u cUHTE3 A1€P.

Anepuwiii peaktop. Tepmosinepusiit cunTe3. [IpoGnembl W HEpPCHEKTUBBI
SIEPHOW SHEPrEeTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIEPHON YIHEPTETHKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOMIOJEHUS U PETUCTPALIMU PJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaJIbHbIC B3aUMOJICUCTBUSA. EMUHCTBO pu3nUeCcKoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMepa
Bunbcona, simepHblii peakTop, aToMHas bomoa.

Jemoncmpayuu

CUéTUrK MOHUBHUPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanue TpekoB 4yacTull (10 TOTOBEIM (GoTorpadusim).

Pa3znen 8. JjieMeHTBI aCTPOHOMMH U aCTPOPU3NKH

Otansl pa3BuTHUA acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé3gHoro HeGa. Co3Be3mus, sipkude 3BE3NBI, IUIAHETHI, UX BHJIUMOE
JBHKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprur ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpamMma «CHEKTpaldbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJABHOW MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3] TJIABHOM IOCJIEIOBATEIBbHOCTH. BHYTpEHHEE CTpOCHUE



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTalbl KU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Pons Qusukn © acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cPpepax AeATeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHUU B COBPEMEHHOM HAay4YyHOU KapTHHE MHUPa, POJib (U3UIECKON TEOPUH B
dbopMupoBaHUU MPECTABICHUN O (PU3UYECKON KapTUHE MU PA, MECTO (PU3UUYECKON
KapTUHBI MHUpa B O0IIEM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meosicnpeomemnvie nonsamusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paaualuy Ha >KUBbIE OPraHu3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAIIMYECKON PEIIETKY, CIEKTPAIbHBIA aHAJIH3.



leoepagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBICHUN B 00pa30BaTENbLHON OpraHu3alluu;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh POCCUMCKON TPaXkKTAHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IEHHOCTHOE OTHOIIEHUE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE peEIIeHUs,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YMCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYILEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;

5) TpyA0OBOr0 BOCTIMTAHUSI:



UHTEPEC K pa3iInyHbIM chepaM MmpodhecCHOHATBHOM NeATENbHOCTH, B TOM
YHCJIE€ CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit npodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 001acTu
(U3MKHU Ha TPOTSKEHUH BCEH KU3HU;

6) IKOJIOrHYECKOr0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIBTYpPbI, OCO3HaHUE TJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX IpobiieM;

IUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUNA B OKPYKAIOIIECH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATECIBHOCTH JSKOJOTMYECKOM HAaINPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUHU 10 (pU3HKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3NUYECKON HAYKU;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3Yy4YeHUS (PUBHKHU OCYLIECTBIISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO I€ATEIbHOCTh
UHIMBUIYaJIbHO U B TPYyIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble JJornueckue a1ecTBUs:
CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyaJlW3upoBaTh  MpoOIEeMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONpENEeNATh LEIU JEATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTECPUU HX
JIOCTHIKCHMS,;
BBISIBIISITh ~ 3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIINXCS
MaTEpUATBHBIX U HEMATEpHAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATE PabOTy B YCIOBHUAX PEaIbHOT'0, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble uccieaoBarTe/ibCKHe JeiiCTBUA.
BJIAJICTh HAYYHOW TEPMUHOJIOTHEW, KIIOUYEBBIMU IOHSATHUSIMHU W METOJIAMHU
du3nuecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, NPeoOpa3oBaHUI0O M MPUMEHEHUIO B PAa3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHus1, HaXOAUTh apryMEHTHI JJIs JOKa3aTeIbCTBa CBOUX
YTBEPXKACHUIA, 3a]]aBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3a]1a4 ¢ COOI0AEHUEM TPEOOBAHNN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3TUYECKHMX HOPM, HOPM HH(OPMALIMOHHOM
0e30MacHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUS B Pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NIEATEILHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIAJIAa M KAXKJOTO YUaCTHHKA KOMAaH/bl B OOIIIHIA
pe3yJIbTarT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESTEIBHOCTh B 001acTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JIaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONIb30BaTh MPHUEMBI PeIIeKCHU ISl OLIEHKH CHUTYalllH, BHIOOpa BEPHOTO
peleHus;



yMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHUMATH pPEIICHUS M0 UX
CHIKEHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TpU aHalu3e pPe3yJIbTaToB
JeSITEIIbHOCTH,

IPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHMX TMpU aHalu3e pPe3yJIbTaToB
JeSITEIbHOCTH,

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OIIMOKH.

B mporecce nocTukeHus IMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrpaMMBbl 10
¢usnke I8 ypoBHS cpeaHero oOmero oOpazoBaHHMs Y  OOydaromuxcs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOUIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSTHUE, BUCTHh HANIPABIICHUS PA3BUTHUS COOCTBEHHOW IMOIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B cele;

CaMOpPETYJIUPOBAHUS, BKJIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE HPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HMOIIMOHATBHBIM H3MEHEHHSIM U MPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yclexy, ONTUMHU3M, WHMIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS U3 CBOMX
BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh MOITMOHATIFHOE COCTOSIHHE
ApYTUX, YYUTBIBaTb €ro MpH OCYIIECTBICHUH OOIIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIEPEKNBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOILICHUS
C IPYTUMHU JIIOJIbMH, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3peniaTh KOHOIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koniy o6yuenus B 10 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHU:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



3JIEKTPOJAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MTPSAMOJIMHEWHOE JIBUKEHHUE,
CBOOOJHOE MaJICHHE TeJ, JBHXEHUE MO OKPYKHOCTH, MHEPIIUS, B3aUMOJICUCTBUE
Ten, nud@ys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tell,
U3MEHEeHHEe O0BEMaA TeJI MpPU HArpeBaHUU (OXJIAKICHHH), TEIJIOBOE PaBHOBECHE,
ucrnapeHrue, KOHJICHCAlMs, IUIaBJIECHUE, KPUCTAUIM3alvs, KUIICHHE, BIIAXKHOCTH
BO3/yXa, MOBBIIICHUE JABJIICHUSA ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXIY MapaMeTpaMHu COCTOSIHUS Ta3a B M30IpOIEccax, AJNEKTpU3alus Tel,
B3aUMO/ICCTBUE 3aPSJI0B;

OTMCHIBATh MEXaHWYECKOE JBHIKEHHE, HCIOJIBb3ys (PH3NUEeCKUE BEITMYMHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIYJIbC Te€Jla, KNHETUYECKasd 3HEPTUsl, MOTCHIMAJIbHAS dHEPTUsS, MEXaHUYECKas
paboTa, MexaHWYeCKass MOIIHOCTh;, IIPH OINUCAHUHM TPABHUIBHO TPAKTOBATh
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEJIMUHUHY C APYTUMU
BCJIUYMHAMM;

ONKCHIBATh M3YUYCHHBIC TEIJIOBbIE CBOWMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCTONB3YS (U3MUYECKUE BEJIMYMHBL: JABJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAs! DHEPrUs XaOTUUECKOTO JIBHKEHUS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padora rasa,
KO(pPUIIMEHT TMOJIE3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; IPH OINKMCAHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICH HCMOJb3YyEMbIX BEJIUYUH, HUX
0003HAYeHUsS W CAWHUIBI, HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUYMHAM;

OIKUCHIBAaTh U3YUYECHHBIC AJIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U SJICKTPUUYECKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
3JIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IOJIs, MOTEHIIMA, PA3HOCTh MOTEHIMAJIOB;
NPy OINMHCAHWU TIPABWJIBHO TPAKTOBAaTh (U3UYCCKHH CMBICT HCTOJIb3yEMBbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJM3UPOBaTh (PU3NUYECKUE TPOILIECChl U SIBJICHUS, UCIOJB3Ys (U3NYECKUE
3aKOHBI Y TIPUHIUINBL: 3aKOH BceMHUpHOTO TsAroTreHus, I, II u 111 3akonbl HeroTOHA,
3aKOH COXpPAaHEHUsS MEXAHWYECKOM DJHEPruu, 3aKOH COXPAaHCHHUS MMITYJIbCA,
OPUHLUN CYNEPNO3UIUA CHJI, TPUHIIUI PABHOMPABUS HHEPIIUATIBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOM SHEPTUU TEIJIOBOrO JIBUKEHHUS MOJICKYJ C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KynoHa, mpu 53TOM pa3inyaTh CIOBECHYIO
bOopMyYJIUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKCHHUE M YCIIOBUS (TPaHUIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI JCHCTBUS MALINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCMOJb30BAHUS B IOBCEIHEBHOU
KHU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmyupoBaTh MpodIeMy/3a1ady U TUIIOTE3Y YU€OHOTO SKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUSs, MPOBOAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpPOBATh PE3YNBTATHI NOJTYYEHHOW 3aBUCUMOCTH (PU3NUECKUX BETUYUH B BUE
TaOJIHIl U TPAPUKOB, JAEJIaTh BHIBOJBI 10 PE3YyJIbTATaM UCCIEAOBAHMS;

co0iroaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUHM HCCIIEIOBAaHUNA B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacu€THbIE 3aJaydl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl U OLIEHUWBATh PEaJIbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pemaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUNBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UHPOPMAIIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHHMS, UHTEPIPETALIMU U MPEICTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJISIpHOM HWHGOPMALMK, TOJIYYEHHOM W3 pa3IMyHBIX
MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyto HH(DOPMAIHIO;

IPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 0OBSICHEHHE ITPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHuss 0€30MAaCHOCTH MpHU OOpallleHuu ¢ OpUOOpaMu U TEXHUYECKHUMH
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE paccCMaTpUBaeMoi MPoOIeMbl.

K koniy o6yuenus B 11 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKHU: DJIEKTpUUECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MAarHuTOB, JJICKTPOMArHUTHAs HWHAYKLHS, JIEMCTBUE MArHUTHOTO TIOJNS Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEWNHOE PAaCIpPOCTPAHEHUE CBETA, OTPAXEHUE, NPEIOMIICHHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHasd
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
BJIEKTPUYECKUN 3apsifl, CUia TOKa, JIEKTPUYECKOE HAIPSHKEHUE, SJIECKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KoieOanuii B KoieOaTemTbHOM KOHTYpE, 3apsii W CHia TOoKa B IIpolecce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
(bopMyJIbl, CBA3BIBAIOLIME TAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMU BEJIMUNHAMU;

ONKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUA M MPOLECCHI, HCHOJb3YS
¢du3nyeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHs U UMIYJILC (GOTOHA, IEPUOJ TIOJIypacmaa, SHEPTHs CBI3U



aTOMHBIX SJIep, TPU OINHWCAHUM TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IWHHIbI, YKa3blBaTb (POPMYIIbI,
CBA3BIBAIOUIME JIaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI,

aHAJIM3UPOBATh (PU3UYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Ys (hU3nyueckue
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIE0BATENBHOTO U MapaieIbHOIO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyis—JIeHra, 3aKOH BJIEKTPOMArHUTHOM
UHIYKIUY, 3aKOH NPSIMOJMHENHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJICHUSI CBETa, ypaBHeHHWe OJWHITeHHa it doTtodrddexra,
3aKOH COXpaHEHWs HHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHHUsI MacCOBOT'0 YHCIA, MOCTylaTel bopa,
3aKOH PaJMOaKTUBHOIO pacnaja, Mpu 3TOM pas3iindyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCIOBUS (TpaHULBbI, OO0JacTH)
IPUMEHUMOCTH;

OTNpeeNsATh HallpaBJIE€HUE BEKTOPAa UHAYKIIUA MAarHUTHOTO MOJIsl MPOBOJIHUKA
C TOKOM, cuJibl Amnepa u cuisl JlopeHua;

CTPOUTHh W ONHCHIBaTh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (PU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX W KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmypoBaTh NpodIeMy/3a1auy U TUIOTE3y YU€OHOTO SKCIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJI0KEHHOT0 000pyA0BaHUS, POBOJAUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIMYHH, IPU
STOM BBIOMpATh ONTHUMAJBHBIN CIIOCO0 M3MEPEHHs] U HCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOrPEMIHOCTEN U3MEPECHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHpPOBATh PE3YyJbTaThl
NOJIyYeHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOMUI W TpadHKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HCCIICIOBAaHUN B
pamMKax y4eOHOTO OJKCHEpHUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM
JEeSATENbHOCTH C MCIOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoAUMbIe Jisi €€ pelleHUs], TPOBOAUTh PAacUYEThl M OIICHUBATH PEATbHOCTH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;



peraTh KaueCTBEHHBIC 3a1a4l: BRICTPAUBATh JIOTHYECKH HEITPOTHBOPECUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOM Ha WM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYeckue sIBJICHNUS,

UCTIOJIb30BAaTh ITPH PEIICHUH YISOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAIIHOHHBIC
TEXHOJIOTUM JIJISi TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMN U TPEICTABICHUS
y4eOHOH ¥ HAY4YHO-TIONMYJISIPHONH WHGOPMAIMK, TOJNYYCHHOW W3 Pa3InYHBIX
VUCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyYaeMyto HH(DOPMAIIHIO;

OOBSACHATH TPHUHIMUIIBI JEHCTBUS MAallluH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3invaTh yCJIOBHS MX 0€30MacCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HH,

IPUBOIUTH TPUMEPHI BKJIaIa POCCUICKUX U 3apYOS)KHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCITOJIP30BATh TCOPETUICCKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TS
obecrieueHrss OE30MACHOCTH TPHU OOpalIEHUH C MPUOOpaMU W TEXHUYECKUMHU
YCTPOMCTBAMH, JJIi COXPAHEHUS 3JI0POBbS M COOJIOJICHUS HOPM DKOJOTUYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TpPYIIE C BBHIIOJHEHUEM pPa3UYHBIX CONUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPaboOTy TPYNIbl, PAUOHAIBHO paclpelneisaTh OO0S3aHHOCTH U
TUTAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYallMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KIOTO M3 YIaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuyecTBO 4acoB

HaumeHoBaHuUe pa3/iesioB U TeEM
NPOorpaMMbl Bcero

Ne i/

Paznea 1. PUBUKA U METO/JIbI HAYUYHOI'O IIO3HAHUA

1.1 ®du3nKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2

Hroro no pazgeny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunematuka 5
2.2 Jlunamuka 7
2.3 3aKOHBI COXPAHECHHS B MEXAHUKE 6

Hroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA

31 OCHOBBI MOJICKYJISIPHO-KHHETHYECKOI
' TEOpUH

KonTpoibHbI
e padoThbI

IIpakTHyeckn
e padoThbI

DJIeKTPOHHBbIE

(undgposbie)
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edso00.ru/7f41bf7
2

bu6mmoreka [JOK

https://m.edsoo.ru/7f41bf7
2

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf7
2



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

3.2 OCHOBBI TEPMOTMHAMHKH

33 ArperaTHble COCTOSHHMS BELIECTBA.
' da30BbIE TEPEXOIBI

Uroro no pazgeny

Paznea 4. DJIEKTPOANHAMUKA

4.1 OnexTpocTaThKa

ITocTostHHBIN dIEKTpUYECKHUN TOK. TOKHU B
Pa3IuYHBIX Cpenax

4.2

Hroro no pasneiny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

10

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2



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

11 KJIACC

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbl

Ne i/

Paznea 1. JIEKTPOANHAMUKA

11 MarunuTtHOoe noje. IIeKTpOMarHiuTHas

UHAYKOUS

Uroro no pazgeny

Paznea 2. KOJIEBAHUSA U1 BOJIHbBI

Mexanndeckue 1 OJICKTPOMAardHuTHBIC

2.1
KOJIeOaHusA
29 MexaHUUeCKUe U AIEKTPOMArHUTHBIC
' BOJIHBI
2.3 OnTrka

Uroro no pazgeny

KoanuyecTBO 4acoB

KoHTpobHBI IIpakTHYecKH
Bcero
e padoThbI e padoThbl
11 1 3
11
9 1
5 1
10 3
24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crieMAIbHOW TEOPUHU

OTHOCHUTCIBHOCTHU

Uroro no pazgeny

DJIEeKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97
C

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41c97
c

bub6nmuoreka [IOK
https://m.edsoo.ru/7f41c97
c

bub6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c



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

Pasznen 4. KBAHTOBAS ®PU3UKA

4.1 DJIEeMEHTHI KBAHTOBOW ONTUKH 6
4.2 Crtpoenue aToma 4
4.3 AToMHOE PO 5

Hroro no pazueny 15

Paznea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMeHTBI aCTPOHOMHHU U aCTPOPUIUKU 7

Hroro no pazueny 7

Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o06marorniee MOBTOPEHIE 4
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 68

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
[¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97
c



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
N KosmnuecTBo yacos
]
w/n Tema ypoka Beero KonTpoabHbl IIpakTnyecku

e padoThbI e padoThbl

®usuka — Hayka o npupoje. Hayuneie

METO/bl TO3HAHUS OKPYKAIOLIEro MUpa L
Ponb 1 MmecTo pu3uku B popMHUpOBaHUU
COBPEMEHHON HAYYHON KapTUHBI MHpA, B 1
IPAKTUYECKOMN AESITETbHOCTH JIIOAEH

MexaHnueckoe IBUKEHUE.

OTHOCUTENBHOCTh MEXaHUYECKOTO 1
newxeHus. [lepemenenne, CKOpocTs,

YCKOpEHUE

PaBHOMEpHOE MTPAMONMHEITHOE IBUKEHHE 1
PaBHOYCKOpEHHOE NMPAMOJIIMHEHHOE 1
JIBUKEHUE

CBobopHOe nageHue. Y cKopeHue 1
CBOOOJIHOTO TMa/ICHUS

KpuBonunelinoe nBuxeHue. JBrkeHne 1
MaTepuaIbHON TOYKH MO OKPYKHOCTH

[Tpunnun oTHOCUTENBHOCTH [ anuest.
HNuepuunansubie cuctemsl orcyera. [lepsbiit 1
3akOoH HprotoHa

Macca tena. Cuna. [IpuHImMn cynepno3uimmn

cui. Bropoit 3akon Herotona st 1

MaTepHaJIbHON TOUKHU



10

11

12

13

14

15

16

17

18

Tpetuit 3akoH HproTOHA 11151 MaTepUaIbHBIX
TOYEK

3aKkoH BCCMUPHOI'O TATOTCHUA. Cuna
TAXKCCTH. HepBa;I KOCMHYCCKasA CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

Cuna tpenus. Koapdumment tpenns. Cuna
COIIPOTHUBIICHUS TPH BUKCHUH TEJIa B
YKHUIKOCTH WU Ta3e

[ToctynarenbHOE U BpalaTeIbHOE
JBIDKEHUE a0COIOTHO TBEPIOTO TeJa.
Mowment cuisl. Ilnedo cunsl. Y cinoBus
paBHOBECHS TBEPAOIO Teja

Nmmnynibc MaTepruanbHOW TOYKH, CUCTEMBI
MaTCpHaIbHBIX TOYCK. I/IMHYJ'H)C CHJIBI.
3aKoH coXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUYKEHUE

Pabota n momHOCTH cuibl. KuHeTnueckas
sHeprus mMatepuaibHoi Touku. Teopema 06
M3MEHEHNN KMHETHYECKON OHEPIrun

[TorenumaneHas 3Heprus. [loTeHunanbHas
SHEPrus ynpyro aehopMUpOBAHHON
npy>xuHsbl. [loTeHManbHas sHeprus Tena
BOJIM3M MTOBEPXHOCTU 3EMITH

[ToTreHumanpHble U HEMOTEHIUAIBHBIE CUIIBL.
CBs13b pabOTHI HEMTOTEHIIMATBHBIX CHII C
W3MEHEHHEM MEXaHWYECKON dHEPIrun
CUCTEMBI TEJI. 3aKOH COXPaHECHHUS
MEXaHUYECKON YHEPrun



19

20

21

22

23

24

25

26

27

28

JlabopaTtopHast pabota «MccnenoBanue
CBsA3U pa6OTI)I CHUJIbI C U'BMCHCHUEM
MEXaHHYECKON YHEPTUU Tella Ha IpUMepe
pacCTsHKEHUS PE3UHOBOTO KIyTa»

KoHTponbHas paboTa mo teme
«Kunemarunka. J[nHamuka. 3aKOHBI
COXpPAHEHHUS B MEXAHUKE

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KWHETHYECKOW Teopuu. bpoyHoBCcKOe
newkenue. ubdysus

XapakTep ABHKEHUS U B3aUMOICHCTBHS
YyacTull BeuiecTsa. Mozenu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX TEIl

Macca monexyin. KonndecTBo BemiecTsa.
[TocTositnuas ABoraapo

TermnoBoe paBHOBecue. TemnepaTtypa u €€
u3mepenue. [lkana remneparyp Llenscus

HNneanpnenii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemnepaTypa Kak Mepa
CpeaHell KNHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJI. YpaBHeHUE MeHeneena-
Knaneiipona

3akoH /lanbToHa. ["a30BbIC 3aKOHBI

JlaGopatopHas pabota «MccnenoBanue
3aBUCUMOCTH MEXy MapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOI0 ra3ay



29

30

31

32

33

34

35

36

37

38

39

40

41

N3onporiecchl B uaeaIbHOM ra3e u ux
rpaduueckoe npeacTaBieHue

BuyTpeHHss oHEprus TeEpMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHMS.
KonuvecTBo TemtoTs! 1 pabora. BHyTpeHHs s
SHEPrusi OJHOATOMHOTO UJEAIIbHOTO Ta3a
Bunael renonepenaun

VY nenbHas TEINIOEMKOCTD BEILIECTBA.
KonuuecTBo TEmoTel Ipy Teionepenaye.
Anra0aTHBIN Tporece

[IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K N30IIpoLeccam
HeobpaTtumocTs NpoLeccoB B IpUPOJIE.
BTopoii 3aK0OH TepMOIMHAMUKH

[Tpunun gevicreus u KII/ TermoBoi
MaII1HbI

[uxn Kapuo u ero KIIJ]

DKoJjorudyeckue npooaemMbl
TEIIOPHEPTETUKU

Ob6o6matomuit ypok «MosnekyspHast
¢u3uka. OCHOBBI TEPMOJMHAMUKI
KonTposnbHas pabota no teme
«Monexynsipaas ¢puznuka. OCHOBBI
TEPMOJUHAMUKI»

[Tapoo6pazoBaHue U KOHIECHCALMSL.
Hcnapenue u kuneHue

AOCOIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTD
Bo3ayxa. HacelmeHHsIil nap



42

43

44

45

46

47

48

49

50

o1

52

53

Trépnoe teno. Kpucramnuueckue u
amop(HbIe Tena. AHU30TPOIUS CBOMCTB
KpucTayios. XKuakue KpucTasuibl.
CoBpemeHHbIE MaTepUaIbl

[InaBnenue u kpucTauM3anus. Y geiabHas
teruioTa miasiaeHus. CyOaumanus
YpaBHEeHHE TEIIOBOTO OanaHca
OnexTpuzanus Tell. DNEKTPUIECKUH 3apsil.
JIBa Bua dIEKTPUUECKUX 3apsIOB
[IpoBoaHMKY, TUANEKTPUKU U
HOJIyIPOBOJIHUKU. 3aKOH COXPaHEHMUS
JIEKTPUYECKOTO 3apsa

B3aumoperictBue 3apsioB. 3akoH Kymnona.
To4YeuHBII EKTPUYECKHUN 3apsi
Hanpsskx€HHOCTB JIEKTPUYECKOTO MOJIA.
[IpuHUIMI Cyneprno3nuuy 3JIEKTPUIECKUX
nosned. JInHun HanpsHKEHHOCTH

PaboTa cun 31ekTpocTaTn4ecKkoro mosis.
[Torennman. Pa3HOCTh MOTEHIIMATIOB
[IpoBOOHUKY U TUAIEKTPUKH B
JIEKTPOCTATUYECKOM TIOJIE.
JusnekTpudeckasi IpOHUIIAEMOCTb
OnexrpoémkocTh. Konnencarop
DneKTpOEMKOCTD TUIOCKOT0 KOHJIEHCATOpA.
OHeprusl 3apsyKEHHOT0 KOHAEHCATOpa

JlabopaTtopHast pabota "U3mepeHue
ANEKTPOEMKOCTH KOHAeHcaTopa"



54

55

56

57

58

59

60

61

[TpuHIMD AENCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KONMPOBAJILHOTO aInIapara,
CTPYHHOTO NIPUHTEPA. DIEKTPOCTATUYECKAS
3anmTa. 3a3eMJICHUE SIEKTPONPUOOpOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €TO
cymectBoBanus. [locTossHABIN TOK. CHita
toka. Hanpsixenue. Conportuiienne. 3akoH
OmMa 17151 yyacTka 1enu

[TocnemoBarenabHOE, APALIEITBHOE,
CMeIIaHHOE COeIMHEHHE TIPOBOTHUKOB.
JlabopaTtopnast pabota «3yuenue
CMEIIAHHOTO COSTUHEHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH [[xoyins-Jlenua

3axon OMa 114 MOJIHOM (3aMKHYTOI)
aneKTpudeckon nenu. Koporkoe 3ambikanue.
JlaGopatopHas pabota «M3mepenue D/1C
MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS

DNeKTpOHHAs IPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJUIOB OT TeMIEPaTypBhl.
CBepXIIpoBOAMMOCTD

DnexkTpuueckuil Tok B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB

[TomynpoBoIHUKH, X COOCTBEHHAS U
npuMecHas rnpoogumocTs. CBoiicTBa p—N-
nepexoja. [TomynmpoBoIHUKOBBIE TTPHOOPHI



62

63

64

65

66

67

68

DIIEKTPUYECKUI TOK B pacTBOpax 1
pacriaBax 3JIeKTPOJIUTOB.
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS.
DneKkTpoaus

DJIEKTPUYECKUI TOK B razax.
CamMoCTOATENbHBIN 1 HECAMOCTOATEIIbHBIN
pa3psaxn. Mounnus. [Inazma

DneKTpruYecKue Mpudopsl U YCTPONCTBA
uX MpakTuieckoe npuMmenenue. [Ipasuna
TEXHHUKHU 0€3011aCHOCTU

O0600mmarmui ypok «JIEKTPOINHAMUKAY
KonTtponbHas pabota mo Teme
«2nekTpocTtatuka. [locTosiHHBIN
ANEKTpUYECKU TOK. TOKH B pa3Iu4YHbBIX
cpenax»

Pesepsusiit ypok. KontponbHas paborta mo
TeMe "DneKkTpoarHamMuka'

PesepsHblil ypok. O6001maromuii ypox 1o
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KJIACC

Ne i/m

KoanuyecTBO 4acoB

Tema ypoka KoHTpoabHBI
Bcero
e padoThbI

[TocTostTHHBIE MATHUTHI M KX
B3auMoieiicteue. MarautHoe nosie. Bektop
MAarHUTHOW UHAYKUHH. JINHUM MarHUTHOU
WHIYKIUU

MarsuTHO€ 1oJje NPOBOJHUKA C TOKOM.
OmnwiT Opctena. Bzanmoneiicteue 1
MIPOBOJTHUKOB C TOKOM

JlaGopatopHas pabora «3yuenue
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM»

JleiicTBME MarHUTHOTO MOJIS1 HAa MPOBOJHUK
¢ TokoMm. Cuita Amnepa. JlabopaTopnas
pabora «MccnenoBanue qeHCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM

JleficTBMEe MAarHUTHOT'O MOJISI Ha

JBIDKYIIYIOCS 3apsKEHHYI0 yacTuiry. Cuia 1
Jlopenmna. Pabota cubl Jlopenia
DJieKTpoMarHuTHast uHAyKuus. [ToTok
BEKTOpa MarHuTHO uHaykuuu. IJ1C
WHIYKIUU. 3aKOH JIEKTPOMarHuTHOM
nHaykuuu Papanes

Jlaboparopnas pabota «MccnenoBanue
SIBJICHUSI DJICKTPOMArHUTHOM MHTYKITUK)Y

IpakTnyecku
e padoThbI
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NHnyKTUBHOCTD. SIBIIEHNE CAMOUHTIYKIIUH.
OJ1C caMonmHAYyKIMU. DHEPTUSI MAarHUTHOTO
TOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
rnoJje

TexHuueckue ycTpoicTBa u UxX
MMPUMCHCHHUC: MOCTOAHHBIC MAI'HUTHI,
9JICKTPOMAIrHUTHI, 3JICKTPOABUI'ATCIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHII,
MHIYKUMOHHAs NeYb

O6o06marommii ypok «MarHutHoe moJie.
3J'I€KTpOMaFHI/ITHa$[ HUHAOYKOUS»

Konrponbnas padora o Teme «MaruuTHoe
noje. DIeKTPOMArHUTHAs MHIYKIMS»

CBo0OoaHbIE MEXaHUYECKHE KOJIEOaHus.
["apmonnueckue konebaHus. Y paBHeHUE
rapMoHUYeckux konebOanuii. [IpeBpamenue
SHEPrUU

Jlaboparopnas padota «HccnenoBanue
3aBHCHMOCTH M€pH0/ia MaJbIX KoJeOaHu
rpy3a Ha HUTH OT JUIMHBI HUTH U MacCChI
rpy3a»

Koneb6arenpHbIl KOHTYP. CBOOOIHBIC
AJICKTPOMArHUTHBIC KOJIcOaHUS B UICATLHOM
KoJIe0aTeTbHOM KOHTYPE. AHAIOTHS MEKIY
MEXaHHYECKUMHU U 3JIEKTPOMArHUTHBIMU
Kose0aHUsIMU

®opmyiia ToMcoHa. 3aKOH COXpaHEHUs
SHEPTUU B HJICATHHOM KOJICOATEITBHOM
KOHTYpE
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[IpencraBieHue o 3aTyxXaroUMX KOJIeOaHUIX.
BbIHyK1€HHbIE MEXaHUYECKUE KOJICOaHMUS.
Pe3onanc. BeiHyx1eHHBIE
3JIEKTPOMArHUTHbIE KOJeOaHHs

[TepemennsbIii Tok. CUHYCOUAATBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH TEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKECHUS
Tpancdopmarop. [IpousBoacTso, nepenaya
U NOTpeOJICHUE IEKTPUUECKON SHEPTUU

Y CeTpolCTBO U MPAKTUUECKOE IPUMEHEHUE
AIIEKTPUYECKOr0 3BOHKA, FEHEpAaTOpa
NIEPEMEHHOT0 TOKa, TMHUH dJIeKTponepesayd

DKOJIOTUYECKHE PUCKHU ITPU POU3BOJICTBE
anekTposHepruu. Kynbprypa ucnosib30BaHUs
AJIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU

MexaHn4yeckre BOJHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb
pacnpoCTpaHeHus U JIMHA BOJIHBI.
[Tonepeunbie U MPOOJILHBIE BOJHBI

3ByK. CkopocTh 3ByKa. [ pOMKOCTb 3BYKa.
BricoTta ToHa. TeMOp 3ByKa
DJIEKTPOMAarHuTHbIE BOJIHBI, UX CBOMCTBA U
ckopocTb. [lIkana 351eKTpOMarHuTHEIX BOJTH
[TpuHIUIIBI PAANOCBS3U U TEICBUACHHUS.
PasButue cpencts cBsizu. Pagnonokanus
KontponbHas pabota «Konebanus u
BOJTHBD»
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[IpsiMonHENHOE pacpOCTPAaHEHNE CBETA B
OAHOPOJHOM cpefe. ToueuHblii HCTOYHHUK
ceera. JIyd cera

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. [locTpoeHnne n3obpaxeHuit B
IJIOCKOM 3€pKajie

[Ipenomnenue cera. [lonHOE BHYTpEeHHEE
oTpaxkeHue. [IpeaenbHbIi yroa noJHOTO
BHYTPEHHETO OTPaKEHUS

JlabopaTtopHast pabora «M3mepenue
MOKa3aTeJsl MPEJIOMIIEHHS CTEKIIa

JIunssl. [TocTpoenue n300paxeHui B TUH3E.
dopmyJia TOHKOM JIMH3bI. Y BEIUUCHHUE
JIMH3BI

JlabopaTtopnast pabota «ccnenoBanue
CBOICTB M300paKEHUH B IMH3AX)

JHucnepcus ceeta. Cia0xXHbIH cocTaB 6€10r0
ceera. L[eT. JlabopaTopnast pabota
«Habnronenue nucnepcuu cBeTa»
Wutepdepennus cera. Audpakius cera.
JudpakumonHas pemérka

ITonepe4HOCTh CBETOBBIX BOJIH.
ITonsipusanus ceera

OnTryeckue MpuOOpPsI U yCTPOICTBA U
yCIIOBHSI X 0€30MacHOr0 MPUMEHEHHUS
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
MexaHukHu. [locTynarsl cnenuaabHON
TEOPUU OTHOCUTEILHOCTU
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OTHOCHUTEIHLHOCTD OOIHOBPEMCHHOCTH.
33MCI[J'I€HI/I€ BPEMCHHU U COKpAICHUC OJIMHBL

DHeprus U UMITYJIbC PEISITUBUCTCKOMN
yacTulibl. CBSI3b MacChl ¢ SHEprueii u
UMITYJIECOM. DHEPrusl MOKOs

Kontposnbhas padota «Ontuka. OCHOBBI
CIIELIUATIBHON TEOPUU OTHOCUTEIIBHOCTHY

®ortonsl. Popmyna I[lnanka. Dueprus u
UMITYJIbC (POTOHA

OTtkpeiTHE U HcciienoBanue Gpororddexra.
Omertet A. I'. CToneroBa

3akoHsbl poTodddexra. YpaBHEeHHE
OiamreitHa 1 hotodddekra. «KpacHas
rpanuna» gororpdexra

Hasnenue cBera. OnbiTel I1. H. JIeOenena.
XHUMHUYECKOe NEHCTBUE CBETA

TexHUYECKHEe YCTPOWCTBA U MTPAKTUIECKOE
npuMeHeHue: GpororneMenT, (poToaaTuuK,
COJIHEUHas OaTapesi, CBETOJIUO

Pemenwue 3a1ay mo Teme « DIEMEHTBI
KBaHTOBOH ONTHKI»

Monens atoma Tomcona. OnbIThI
Pesepdopna no paccestHuro 0-4acTHLL.
IInanerapHas Mmozenb aroma

IToctynatel bopa

W3nydyeHue u nornioieHue GOTOHOB MPH
IIepexo/ie aToOMa ¢ OAHOTO YPOBHS YHEPTUU
Ha Apyroui. Buasl criektpos
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BonHoBEIE cBOiicTBa yacTull. BoHEI fe
Bbpoiinsa. KopnyckynsipHO-BOJHOBO#
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
W3JIy4YECHUE

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpenenenuio cocrasa
PaIMOAKTUBHOTO U3ITyUYEHUS

Cgoiicta anb(a-, 6eTa-, raMMa-u3IydEeHHUS.
Bnusinue paguoakTHBHOCTH Ha JKUBBIE
OpIaHU3MBI

OTkpbITHE IPOTOHA U HEUTpOHA. 130TOMBI.
Anbda-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4eHue

DHeprus CBSI31 HyKJIOHOB B sijipe. SnepHbie
peakuuu. Snepusiii peakrop. [Ipodrnemsri,
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI
SAJIEPHON YHEPreTUKH

DneMmeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeTobl HaOIIOEHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoeicTBUA. EAMHCTBO uznueckoit
KapTUHBI MUPA»

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, SpKue

3Bé3,Z[LI, IJIAHCTBI, UX BUAUMOC IBHKCHUC.
ComHeyHast cucTteMa

Conure. ConHeuHas akTUBHOCTE. MICTOYHUK

sHepruu CosHIA U 3BE3]
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65

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IVIABHOM MOCIIE10BATEIBHOCTH.
BuytpenHee ctpoenue 3B€31. CoBpeMeHHbIE
IIPEJICTABICHUS O IPOMCX0XKIECHUH U
sBostory CoslHIA U 3BE3]

Mneunsiii [Tyte — Hama ["anaktuka.
ITonoxxenune n neukenue ConHua B
INanaxruke. ['anaktuky. YEpHBIE ABIPHI B
AJlpax TajJlaKTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. PennkToBoe n3inyuyeHue.
MeraranakTuka

Hepemiennsie mpo6ieMbl acCTPOHOMUHI

KoHnTtponbHas paboTa «1eMeHTHI
ACTPOHOMHH U aCTPODUZUKID)

O6o6maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B YKOHOMUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHOM M STHYSCKOU
chepax nesTeIbHOCTH YeJIOBEKa

O06o6mmarommii ypok. Pons u MmecTo Gpusuku
¥ aCTPOHOMHUH B COBPEMEHHOW Hay4HOI
KapTUHE MHpa

O6o06marommii ypok. Ponb pusndeckoi
TeopuH B (POPMUPOBAHHUY TPEACTABICHUN O
¢bu3nueckoil KapTHHE MUpa

O6o06marommii ypok. Mecto ¢puzndeckoi
KapTUHBI MUPa B 00IIEM Py COBPEMEHHBIX



€CTECTBEHHO-HAYYHBIX NPEJCTaBICHUH O
IIpUpoe
PesepsHblii ypok. MaraurtHoe mnoie.

06 DNEeKTpOMarHuTHas NHAYKIHS

67 PezepBHublii ypok. Ontrka. OCHOBBI
CIIEIMAIIBHON TEOPUU OTHOCHUTEIILHOCTH

68 Pezepnslit ypok. KBanrosast ¢pusuka.

DeMEeHThl aCTPOHOMUU U aCTPOPUIUKU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



YYEBHO-METOJINUYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1. VYuebnuk: ®@usuka. bazoswiii ypoBenb: 10 kmacc I'.A. Mskumes, M.A.
ITerposa, C.B. Ctenanos u p. 2 u3a. , crepeotunt. — M.: JIpoda

2. YueOnuk: ®usuka I'. . Msakumes, M.A. [lerposa, O.C. YTOJasHUKOB U Ap. -
2 u3n., crepeorun.— M. : Jlpoda



