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MHNOACHUTEJBHASA 3AIINCKA

®dusnka Kak Hayka o HamOosee OOLIMX 3aKOHAX MPHUPOJbI, BBICTyMAass B KayecTBE y4eOHOIo
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUI 00 OKpYXalolleM MHpe.
HIkonbHBIH Kypc (QU3UKU — CUCTEMOOOPA3YIOIIUN [l €CTeCTBEHHO-HAyUHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SIBICHUH, HM3y4aeMbIX XUMHEH,
ouosoruent, ¢usnueckoil reorpaduei m acrpoHoMmuer. Vcmonb3oBaHME W aKTUBHOE INMPUMEHCHHE
¢u3nvecKkux 3HAHUN ONpeaessieT XapakTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOrWi B cdepe
SHEpPIreTUKU, TPAHCIOPTa, OCBOEHHMSI KOCMOCA, IIOJIyY€HHMs HOBBIX MaTEpUaloB C 3aJaHHBIMHU
CBOWCTBaMH M JApyrux. M3zyueHue (U3UKW BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE ECTECTBEHHO-
Hay4HO! KapTHHBI MHpa OOydaromuxcs, B (OpPMUPOBAHME YMEHHH NPUMEHATh HAayYHBIH METO[
MIO3HAHUS PU BBIIIOJHEHUU UMU Y4EOHBIX MCCIIEIOBAHUN.

B ocHOBY kypca u3uku Ui ypOBHS CPEAHETO OOIIEro oO0pa3oBaHMsS IOJIOKEH PsI UICH,
KOTOPbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTMYECKH 3aBEPILIEHHBIM, OH
COZIEP)KUT MaTepual M3 BCeX pa3lesioB (DU3MKM, BKIIOYACT KaK BOIPOCHl KJIACCHUECKOW, TaKk H
COBPEMEHHOM (pU3HUKH.

Hoes cenepanuszayuu. B cooTBeTcTBUM C HeH Marepuan Kypca (GU3MKU OObEIUHEH BOKPYT
¢usnueckux teopuil. Benymmm B Kypce siBisieTcsi pOpMHUpPOBAaHUE MPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTEpUH, BEILIECTBE U MOJIE.

Hoea cymanumapusayuu. EE peanuzanus npeanojaraeT MCIOJIb30BaHHE TI'yMaHUTapHOIO
noTeHuana (GU3NYECKOM HAayKH, OCMBICICHUE CBS3U pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMH MPOOIIEMaMH.

Hoes npuknaomnoii Hanpaenennocmu. Kypc (GU3MKH mpeamnojaraeT 3HaKOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes osxonocusayuu  peanusyercs IOCPEJCTBOM  BBEAEHHUS 3JEMEHTOB  COJEpXKaHMUA,
MOCBSIIEHHBIX KOJOTHYECKUM MIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C PA3BUTUEM TEXHUKU
U TEXHOJOTMHM, a Takke OOCYXKIEHHS MpoOJieM palUOHAIBHOTO IMPUPOAONOIb30BAHUS U
9KOJIOTMUYECKOM 0€3011acHOCTH.

CrepHEBBIMM DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE cpelHero oOmiero oOpa3oBaHMs
ABIAIOTCS  (pu3nyeckue Teopun ((GopMHUpOBAHHME MPEACTABICHUN O CTPYKType MOCTPOCHHUS
¢usnyeckoil Teopuu, poiu (GyHAAMEHTAIBHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MIPEJICTAaBICHUSIX O MIPUPOJIE, PaHULIaX TPUMEHUMOCTH TEOPUM, JUIsI OIMCAHUS €CTECTBEHHO-HAYUHbIX
SIBJICHUH ¥ IIPOLIECCOB).

CuHcTeMHO-eATeIbHOCTHBIN MOAXO0A B Kypce (U3HKU pealn3yeTcsl MpexJe BCEro 3a CUér
OpraHu3alM SKCHEPUMEHTAIbHON JesTenbHOCTH oOyuatommxcs. [l 6a30Boro ypoBHS Kypca
(GU3UKM — 3TO HCIOJIb30BAHUE CHCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB U
na0opaTOpHBIX paboT, KOTOPBIE B IpOrpaMMe Mo Gpusnke 00beTMHEHBI B OOIIUI CIIUCOK YYEHUYECKUX
MIpaKTUYECKUX paboT. BeiieneHne B yka3aHHOM IepeuHe J1ab0opaTOpHbBIX padoOT, MPOBOAUMBIX MJIs
KOHTPOJII M OIICHKM, OCYIIECTBIISETCS YYaCTHMKaMHU 00pa3oBaTeNbHOrO Ipolecca HUCXOAs U3
0COOCHHOCTEH MIIaHUPOBaHUS U OCHAIeHUs KabuHeTa ¢usuku. [Ipu sToM oOecrieunBaeTcs OBla/leHNE
00yJaroIMMHUCS yMEHUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHHUS, HCCIEAOBAaHUS 3aBUCUMOCTEH
(bu3NYECKUX BEJIMYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAenseTcs pEelIeHUI0 pacd€THBIX M KauyeCTBEHHBIX 3aaad. [Ipm atom i
pacuéTHBIX 3aJay TMPUOPUTETOM SIBIISIIOTCS 3aJadd C SBHO 33JaHHOM (PHU3UYECKOW MOJEINbIo,
MIO3BOJISIFOIINE MIPUMEHATh U3YyUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jeia Kypca, TaKk
U UHTETpUpys 3HAHUS U3 pPa3HbIX pa3aenoB. [ KadyecTBEHHBIX 33Jay MPHUOPUTETOM SBIISIOTCS
3aJjaHUd Ha OOBSCHEHME MPOTEKaHHs (U3UUECKUX SIBICHUN U NPOIIECCOB B OKPY)KAIOLIEH KU3HHU,
TpeOytonire BbIoopa pU3ndeckoil MOIEIH ISl CUTyallH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

OCHOBHBIMU LeJSIMU U3y4eHUs1 GU3NKH B 0011eM 00pa30BaHUU SBISIOTCS:
e (opMupOBaHME WHTEpECca U CTPEMJICHUSI OOYUaIOMIMXCS K HAYYHOMY M3YyUEHHUIO TPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;



® Dpa3BUTHE MpPEACTaBIEHUH O HAy4yHOM METOAE TO3HaHus U  (popMuUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOILIEHHSI K OKPY KAIOIUM SIBJICHHSIM;

e (opMupOBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (opMupOBaHME YMEHHUI OOBACHATH SBJICHUSA C HCIOJIb30BAHHMEM (PU3MUECKUX 3HAHMH U
Hay4HBIX JOKa3aTEeIbCTB;

e (opMupOBaHHE MPEICTABICHUI O poiu (HU3KUKU JUIS Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTuKeHHe 3TUX Lieei oOecrieunBaeTcs pelieHueM CIEAYOUMX 3a4a4 B IpoLecce 3y4eHUs
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

e [puoOOpeTeHue CHUCTeMbl 3HaHMH 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHsIX, BKJIIOYAs MEXAHMKY, MOJIEKYJSPHYIO (GU3UKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DU3UKY U
3JIEMEHTHI aCTPOPUUKH;

e (opMuUpOBaHME YMEHMH NPUMEHATh TEOPETUUYECKHE 3HAHUA JUIsl OOBSICHEHHsS (QU3NYECKUX
SIBJICHUI B IPUPOAE U JIJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUH B TOBCEIHEBHOM KU3HH;

® OCBOCHME CIIOCOOOB pEIIEHMs Pa3IUUYHBIX 3aJad C SBHO 3aJaHHOM (PU3MUECKOW MOEbIO,
3aja4, NOJPa3yMEBAIOIIUX CaAMOCTOSITEIbHOE CO3/laHMe (PU3MUECKOW MOJENH, aJeKBAaTHOM YCIOBUSIM
3aJauu;

® [OHMMaHHe (U3MYECKHMX OCHOB M IPHUHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

® OBJIQJICHWE METOJAAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHHS M TPOBENCHUS (U3NIECKUX
OKCHEPUMEHTOB, aHaIM3a W HWHTepOpeTanud WHQPOPMAIMU, OIPEICICHUS  JIOCTOBEPHOCTH
IIOJIyYEHHOTO pe3yJIbTara;

® CO3/aHUE YCIOBUM JMJISI Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEA0BATEIbCKONW, TBOPYECKOU
JeSTeTbHOCTH.

®OPMHUPOBAHUE PABOYEM IMPOITPAMMBI C YYETOM IIPOT'PAMMBI
BOCIIUTAHUSI.

Pabouas mporpamma obecrieunBaeT JOCTIKEHHE JIMYHOCTHBIX pe3yJbTaTOB B pPaMKax
peanmu3zanuu Moyis «lIkonbHbIH ypok» Paboueit mporpaMMbl BOCTIUTaHUSL:

-dopmupoBaHue y 00yyaronmxcs OCHOB POCCUNCKON UIEHTUYHOCTH;

-['oTOBHOCTH 0OyUaIOIIMXCS K CaMOPa3BUTHIO;

-MoTuBaIuio K Mo3HaHUIO U 00YUECHUIO;

-H- I[eHHOCTHbIE YCTAaHOBKH M COLIMAIbHO-3HAYMMBbIE KaueCTBA JIUYHOCTH;

-A- AKTUBHOE y4acTHe B COLUAIbHO-3HAYUMON JESATENbHOCTH.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

Ha m3ydenue yueGHOrO nipeamera «Pusmkay orBoautcst 136 yacos:
B 10 kacce — 68 vacoB (2 yaca B HefIeN0),
B 11 knacce — 68 yacoB (2 yaca B HEZEIIO).

N3MEHEHUA B ITPOI'PAMME.

VYuutenp jgenaer BBHIOOp TpoBeneHUs J1a0OpaTOpPHBIX paboOT W ONBITOB C  Y4&€TOM
MHIUBUAYAIbHBIX OcoOeHHOCTel oOydaromuxcs. JlabopaTopHble OMBITHI HE OIIEHMBAIOTCS, TaK Kak
OHHU TPOBOJATCS JIUIsl YCBOCHUS y4YalllUMHCS HOBBIX 3HAHMHM U MPUEMOB Y4eOHOM AEATeNbHOCTH, AJIS
WUTIOCTpAllMil M cuCcTeMaTU3allid W3Y4eHHOro Mmatepuana. JlabopaTtopHble paboThl MPOBOAATCA C
LEJIBI0 3aKPeTICHHs, NMPOBEPKH 3HAHUM M YMEHHH Y4allMXCsl, OHM OIICHHMBAIOTCS 00s3aTeNbHO, U
OTMETKA BBICTABIIIETCS B KypHAJL.

COILEPKAHUE YYEBHOI'O ITPEAMETA "®U3UKA"

10 KJIACC

Paszpnen 1. dusuka 1 MeTOAbI HAYYHOI'0 TO3HAHUSA



®uzuka — Hayka O mpupoae. HaydyHble MeTOIbl MO3HAHUS OKpyXKaromero mupa. Ponib
AKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue Gpu3nUecKux sIBICHUH U miporieccoB. Hayunbie rumores3sl. U3NYECKHE 3aKOHBI
1 Teopur. [ paHUIBI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [[pUHITUTI COOTBETCTBHSI.

Ponp u Mecto ¢usuku B (HopMHpOBaHMH COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B
MPaKTUYECKOU JEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AmnanoroBblie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHxeHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOro ABmxeHusa. Cucrema oTcuéra.
Tpaekropus.

[lepememienue, CKOpOCTh (CpemHsii CKOPOCTb, MIHOBEHHass CKOPOCTb) U YCKOpEHHE
MaTepuaIbHOM TOYKHM, WX MPOEKIMH Ha OCH cHUCTeMbl KoopauHaT. CioXXeHHE MepeMenieHud u
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE © pPaBHOYCKOPEHHOE MPSAMOJUHEHHOE MABMKEeHHe. ['paduku 3aBuCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBobOojHOE TTafieHue. Y CKopeHrne CBOOOIHOTO TIa/ICHHUS.

KpuBonunelinoe asuxenue. J[BuxeHne MaTepruallbHOW TOUKHU IO OKPYKHOCTH C MIOCTOSIHHOM 11O
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JUHEHHas CKOpocTh. llepmom m yactora oOpalmeHus.
LlenTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBAa M NPAKTHYECKOE MPUMEHEHHE: CHUIOMETP, JIBH)KEHUE CHApSIOB,
LIETIHbIE U peMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[IpeoOpazoBanre ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGroienne ABYKEHUs Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO OMPENEIEHNUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY NYTAMH, NMPOMAECHHBIMU TEJIOM 3a IOCIJIEIO0BATEIbHBIE
paBHBIE MTPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHHWH C HAYAJIIBHOW CKOPOCTHIO, PABHOM
HYJIIO.

N3yuenne nBukeHUs MApUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOINIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Ipuamun orHocutenbHOcTH ['amuned. Ilepseiit 3akoH HeroroHa. MHeprumanbHble CHCTEMBI
oTCY€Ta.

Macca tena. Cuna. [Ipuanun cynepnozunuu cuil. Bropoii 3akon HeroToHa /U1 MaTepuanbHOU
ToukHu. Tpernii 3akoH HprOTOHA 111 MaTEpHAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunsl Tpenust (mokosi, ckojbxeHusi, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHUs CKOJbXKEHUA U cuia TpeHus mokos. Koapdumuent tpenms. Cwna CONMpOTHUBICHHS TPU
JBUKEHUU TeNa B )KMJIKOCTH WUJIU Tas3e.

[ToctynarenbHoe U BpalareiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCU BpauleHus. [limeyo cuibl. YCIIOBUSL paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpPOMCTBA M MPaKTUYECKOE MPUMEHEHHWE: MOIIMIMIHUKKA, JBH)KEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepuuH.



CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroTOHA.

N3mepenune cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U PE3UHOBOM 00pasIle,
oT ux AehopmMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

Nmnynsc marepuanbHOM TOYKM (T€Na), CUCTEMbl MaTepUalIbHBIX TOoYeK. Mmmynbc cuiibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pab6ora cuibl. MOIITHOCTH CHJIBI.

Kunernueckasi sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorennmaneHast sHeprus. [loTeHUManbHash SHEPTUS YNPYro AePOPMHPOBAHHOW MPYKUHBI.
[ToTenuuanpHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHble W HEMOTCHIMATbHBIC CHJIBL. CBsi3b pabOTBI HEMOTCHIHATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTrUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoiicTBAa M NPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
MUCTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon noTeHIMAIBHON YHEPTUM B KUHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenune abCOMOTHO HEYNPYTOro yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHHUYEeCKOW SHEpPTUu Tella Ha MpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJOXEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHME.
bpoynoBckoe nBmwxenue. Auddysusa. Xapaktep ABMKEHHMS W B3aUMOJEHCTBUS YacCTHIl BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX T M OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
9THX Mozeneil. Macca u pazMepsl Mosiekyil. KonnuectBo BewecTsa. [locTossHHass ABorazapo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens wupeanpHOoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYJIAPHO-KUHETHYECKONH TEOpUHU
uJealbHOTO ra3a. AOCOIIOTHAS TeMIeparypa Kak Mepa CpeAHel KHHETUYEeCKOW SHEPTuu TEIrIOBOIrO
nBvkeHMs yactull rasa. [llkana temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHEHHE MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HACATLHOM Tra3e C IMOCTOSSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHNe H30IPOIIECCOB: N30TEpMa, H30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, JIOKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BemllecTBa, (ororpaguu  MOJEKy
OpPraHUYECKUX COECAVHEHUN.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JBHXKEHUSI.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBJICHUS ra3a Ha CTEHKU COCyAa.



OnBITHL, WIUTFOCTPUPYIOLIUE YPABHEHHUE COCTOSIHUS UCATBHOI0 I'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Ompenenenne Macchl BO3AyXa B KJIACCHOHW KOMHATE Ha OCHOBE M3MEPEHUH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckas cuctema. BHyTpeHHsS SHEprusi TEpMOAMHAMUYECKON CUCTEMBI U CITIOCOOBI
e€ u3MmeHeHus. KomudecTtBo TemnoTel U paboTa. BHYTpeHHsISI SHEprusi OAHOATOMHOIO HJEAJIBHOTO
raza. Buzapl Teronepenaun: TENIONPOBOAHOCTh, KOHBEKLHMS, M3Iy4eHHUE. YelbHas TEIUIOEMKOCTh
BellecTBa. KoanyecTBo TEMIOTHI pHU TEIUIONEepeaaye.

[TonstTre 06 agmabatHoM mporecce. [lepBrIii 3ak0OH TepMOAMHAMHUKH. [IpuMeHEeHUE TEpBOTrO
3aKOHa TEPMOAMHAMMKHU K H301polieccaM. ['paduueckast uHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPO/IC.

TennoBeie Mammubl. [IpuHIMNBL AeiicTBUS TerioBbIX MamuH. [IpeoOpazoBanusi sHEpruu B
TerIoBbIX MamuHax. Koaddunuent nosnesHoro aercTBus TerioBoil mammubl. Lukn Kaphno u ero
KO3 (ULIUEHT MOJIe3HOro AEHCTBUSA. DKOJIOTHYECKUE TPOOIEMbI TEIIIOIHEPTETHKHY.

TexHuuyeckue ycTpoicTBa M IPAKTHUUECKOE MPUMEHEHUE: JBUraTellb BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruu Tejla MpU COBEPUICHUH PAaOOTHI: BBUIET MPOOKU U3 OYTHUIKU
MoJl JCWCTBHEM CXAaTOTO BO3JyXa, HarpeBaHue d¢dupa B JATyHHOW TpyOKe MyTéM TpPEHUs
(BuICOIEMOHCTpALTHS ).

N3meneHnne BHyTpeHHEH 3Hepruu (TemMepaTypsl) Tejla Ipu TeIulonepeaaye.

OnsIT 10 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YLUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTellsi BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO JIBUraTEIs.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn geuwecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHJeHcamus. VMcrmapenwe W kureHue. AOCONIOTHAS W OTHOCUTEIIbHAS
BIQXHOCTh BO3AyXa. HaceileHHBIH map. YaenpHas TemioTa mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEeMIIepaTyphl KUTICHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPOIMUS CBOWCTB KpPUCTAJIIOB.
Kunkue kpuctannsl. CoBpeMeHHble MaTepuaibl. [1naBneHne n kpucramnuzanus. YaelbHas TerioTa
riaBnenus. Cyomumarus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuueckue yCTpOMCTBA W NIPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICHUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU MOJIYYEHHUS] COBPEMEHHBIX MaTEpUajoB, B TOM YHWCJI€ HAaHOMAaTEepHaJoB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1apPOB.

Kunenue nmpu moHW>KEHHOM JaBICHUU.

CrniocoObl U3MepeHUs BIaXKHOCTH.

Habmtonienne HarpeBaHus U MJIaBI€HUS KPUCTAITHYECKOTO BELIECTBA.

JleMoHCTpalusi KpUCTAILIOB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHaMuKka

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tell. DIEeKTpUuueckuil 3apsia. JIBa Buaa sJeKTpUuecKux 3apsaaoB. [IpoBogHukw,
JTUDJICKTPUKHU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3IEKTpUUECKUU 3apsii. DJIEKTPUUECKOE
nosie. Hampsok€HHOCTHh AlEKTpUYEeCKOTo mojs. [IpuHIHMN Cymeprno3uiuu SJAEKTPUISCKUX TOJEH.
JInHny HanpsKEHHOCTH SJIEKTPUUYECKOTO MO,



Pabota cun snekrpocratudeckoro mois. [lorennuman. Paznocts moteniuanos. [IpoBogHUKN H
JUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM M0JI€. JuaaeKkTpudeckas npoOHUIaeMOCTb.

OnekTpoéMKkocTh. KoHaeHcaTtop. DIEKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpa. DHEpPrus
3aps’KEHHOI0 KOHJIEHCATOopa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAST 3allUTa, 3a3eMJICHHUE JJICKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anrapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoicTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M10JI€ 3apsSyKEHHBIX TEII.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAJAM IUTACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 3nekmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUSI JIEKTPUUECKOTo Toka. Mcrounnku toka. Cuina
TOKa. [ IoCTOSIHHBIN TOK.

Hamnpspkenue. 3akon Oma ajig y4acTka 1enmu.

DNEeKTpUYECKOe CONPOTUBIICHUE. YEeNbHOE CONpOTHBICHHE BemlecTBa. llocnenoBarenbHoe,
MapaJuIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOAHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH Jlxoymns—JIenna. MOMHOCTB 3JEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIAs CHJIa M BHYTPEHHEE COMPOTUBIECHHWE MCTOYHMKA TOKa. 3akoH Oma st
MIOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAsE MPOBOJMMOCTh TBEPABIX METAIOB. 3aBHCHUMOCTh COMPOTHUBIICHUS METAJUIOB OT
Temrnepatypbl. CBEpXITPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAs! TPOBOAMMOCTH MOIYMPOBOIHUKOB. CBOWCTBA P—
n-nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKHi TOK B pacTBOpaxX M paciulaBaX »dJIEKTPOJUTOB. JINEKTPOIUTHUUYECKAS
JUCCOIIHAITUS. DIEKTPOIIN3.

OnekTpuyeckuii TOK B razax. CamoOCTOSTENbHBIM M HECAMOCTOATENbHBIN pa3psa. MoHus.
[Ina3zma.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETpP, PEOCTar,
HMCTOYHHUKHU TOKA, JIEKTPOHArpEeBaTEIbHBIE MPUOOPHI, IIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAKyyMHBIA JHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN THO/,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne critbl TOKa U HAPSDKCHHMS.

3aBUCHMOCTh  CONMPOTHUBJIEHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIATAU
MOIEPEYHOI0 CEUCHUSI U MaTepHaa.

CwmeniaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpssMoe wu3MepeHHe »>IeKTpOABMKYHIEHM Cuibl. KOpOTKkOe 3aMbIKaHHME TajlbBaHHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMITEpaTypHhI.

[IpoBOAUMOCTB 31AEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISE TPOBOJAUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydeHune cMEIaHHOTO COEAUHEHUS PEZUCTOPOB.



W3mepenue 371eKTpOIBHKYIIEH CHITBl ICTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHBIICHHS.

Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku O6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEPIKATEIBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHU, XUMHH, Teorpadun u
TEXHOJIOTHUH.

Mesicnpeomemmuvie noHsmusi, CBI3aHHBIC C U3YYCHUEM METOJIOB HAYYHOTO TIO3HAHUS: SIBIICHHE,
Hay4yHBIA (akT, TUMOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, IKCICPHMEHT,
MOJICIIMPOBAHKE, MOJICITb, H3MEPCHHE.

Mamemamuxa: penieHue CHCTEMbl ypaBHEHHH, JIMHEHHAs QyHKIM, napadoia, runepoona, ux
rpa@UKd W CBOHCTBA, TPUTOHOMETPUYECKHME (YHKIUU: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIUK HAa OCH KOOPJIUHAT, CIIOKECHUE
BEKTOPOB.

Buonoeus: MexaHndeckoe JIBIKEHHE B )KHUBOW nipupoae, nuddysus, ocMoc, TermooOMeH )KHUBbBIX
OpraHu3MoOB (BUABI TEIUIONEPEIayr, TEIUIOBOC PAaBHOBECHUE), SJCKTPHUUCCKHE SIBICHHUS B >KUBOU
MPHUPOJIE.

Xumusi: NTUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBA,
MOJISIPHAsI Macca, TEIUIOBBbIE CBOMCTBA TBEPIBIX TEI, KUAKOCTEH W ra3oB, JICKTPHUUECKUE CBOKMCTBA
METAJIJIOB, AICKTPOJIMTHYCCKAS TUCCOIHAIINS, TAIbBAaHHUKA.

T'eoepaghus: BNaxXHOCTh BO3yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHWE ABWKCHHN C HKCIIOJIB30BAHHEM MEXAHHM3MOB, Y4E€T TPCHHS B
TEXHHUKE, TIOJIIINITHUKH, UCII0JIh30BAHNE 3aKOHA COXPAHCHHUSI UMITYJIbCA B TEXHUKE (paKeTa, BOJAOMET U
IpyTHe), JBUTATEIh BHYTPEHHErO CropaHusi, ImapoBas TypOWHA, OBITOBOW XOJOIMIBHUK,
KOH/IUITUOHEP, TEXHOJIOTHU TOJTYYCHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIC HAHOMATEpPHAJIOB, U
HAaHOTEXHOJIOTHH, JJICKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE AJICKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, SJCKTPOHArPEBATEIILHBIC TIPUOOPHI, AIEKTPOOCBETUTEIILHBIC TIPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossaHbIe MarHuThHl. B3anMoneicTBHE MOCTOSHHBIX MarHuToB. MarHutHOe mone. Bektop
MarHuTHOM MHIAYKUUHU. [IpMHIMO cynepno3uuuu MarHUTHBIX Mojieil. JIMHuM MarHUTHOM WHAYKIIMH.
KapTuna nuHMi MAarHUTHON MHYKIIMU TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHO€e noJjie IpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMY MarHUTHOTO MOJIS JJTMHHOTO
MPSIMOTO TIPOBOJIHUKA W 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH ¢ TokoMm. OmbIT Dpcrena.
B3aunmMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Monynb U HampaBieHUE. [[BUKeHHE 3apsyKEHHOM 4acTULBI B OAHOPOJAHOM
MarHuTHoM noJie. Paborta cumnel Jlopeniia.

SBneHue  SIEKTpOMArHUTHOW  MHAYKUMHM. [IOTOK  BekTOpa  MarHUTHOM  MHAYKIIMH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH dJIEKTPOMAarHUTHON MHIAYKIMK Dapanes.

BuxpeBoe »snekTpuueckoe 1one. DIEKTPOABMXKYIAs CHJIa HWHAYKIUMA B MPOBOJHUKE,
JBHOKYIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABMKYIIAS CHUJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOHCTBA U MPAKTHUYECKOE TMPUMEHEHHE: IOCTOSHHBIE  MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHII, UHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3aumMogeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.



Cuna Amnepa.

JencrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMAarHUTHOM UHAYKIIWH.

IIpaBuio JleHna.

3aBUCUMOCTD JIEKTPOABIDKYILEH CHJIBI HMHIAYKLUUU OT CKOPOCTH H3MEHEHHS MAarHUTHOTO
IIOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3y4eHre MarHUTHOIO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue NeHCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMarHUTHOM HHIYKIIUH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle Koj1eOanus

Konebarenbnas cucrema. CBoOOAHBIE MeXxaHWYecKue Konebanus. ['apMoHnueckue KonedbaHus.
[Tepuon, yacrora, amrutyna u (aza konedanuid. [Ipy>kuHHBIA MasTHUK. MaTeMaTHYECKUA MasTHUK.
YpaBHeHHE rapMOHUYECKHUX KoJeOanwmii. [IpeBpamienne sHepruu npu rapMOHUIECKUX KOJIeOaHMUX.

Konebarenbupiit  koHTyp. CBOOOAHBIE DSIEKTPOMAarHUTHBIE KOJNEOaHHWS B  HUACATHLHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAJIOIMsl MEX1y MEXaHUYECKUMHU M 3JIEKTPOMAarHUTHBIMU KOJEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxalommx KoJeOaHUsAX. BBIHYXIEHHbIE MEXaHHUYECKHE KOJICOaHMS.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennbiii TOK. CHHYCOMJQIbHBIA IEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOrO TOKa.
AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUEHHUE CUJIbI TOKA U HATIPSIKECHUS.

Tpancpopmarop. IlpousBoacTBO, mnepenaya u TOTPEOSICHUE DICKTPUUYECKON SHEPTHH.
DKOJIOTMYECKUE PUCKM TpU  NPOU3BOACTBE  AneKTpodHepruu. KynbTypa  HCHOIB30BaHUS
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckue yCcTpoWCTBa M MPAKTHUUECKOE MPUMEHEHHE: 3JEKTPUUYECKUN 3BOHOK, F'€HEepaTop
[IEPEMEHHOT'0 TOKA, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojeOAaTeIbHOW CUCTEMbI (IIPYKUHHBIM WIM MaTeMaTHYeCKUn
MAasiITHUK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmnorpaMMbsl — (3aBUCUMOCTH  CHUJIBI  TOKA W HAOpsDKEHUST OT  BPEMEHH) s
ANEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEIMHEHHWU PE3UCTOpa, KaTyIIKW HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH NEpHUOAA MalIbIX KOJEOAHWW rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipysa.

HccnenoBanne nepeMEeHHOTO TOKa B €M U3 IOCJIEI0BATEIIbHO COEIMHEHHBIX KOHJIEHCATOopa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHuuecknue BOJIHBI, yciaoBHs pacnpocTpaHeHus. [lepuon. CKOpocTh pacnpOCTpaHEHUS H
JuiiHa BOJHBI. llomepeunbie U mpojosibHble BOJHBL. MHTepdepeHius U audpakuus MeXaHHYeCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHuTHBIE BOJIHBI. YCIIOBHUSI M3JIyY€HHs] DIIEKTPOMAarHUTHBIX BOJH. B3auMHas
opueHTanus BekTopoB E, B, V B anekTpoMarHUTHOM BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)kKEeHUE, IIPEIOMIIEHUE, HoJIsIpU3aLus, Tudpakuus, uHTEepEpEHIIHsL. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH.



lkana >nekTpoMarHUTHBIX BOJH. [I[puMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paIUOCBS3U U TeNIeBUACHUS. Pagronokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue YCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HMHCTPYMEHTHI,
YIBTPa3BYKOBAasl JUArHOCTHKA B TEXHUKE U MEIULMHE, pajlap, paaIuoNpUEMHHK, TEIEBU30pP, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacIpoOCTPaHEHHUE TOMEPEYHBIX U MPOOIBHBIX BOJIH.

KoneOmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmonenue orpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XKCHHE, MPEIOMIICHUE, MOJSpU3ALNS,
mrdpakius, tHTepEpeHIIHsL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHelHOE pacpoCcTpaHEHHE CBETA B OAHOPOAHOM cpene. JIyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHu B IIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHYyTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparoue u paccenBaroiiye JUH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSHHUE M ONTUYECKas
cwiia ToHKo#M nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAIOIINX U paccerBaronux JInH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

BonnoBas ontuka. MaTtepdepennns cBera. KorepeHTHbIe UCTOYHUKU. Y CIIOBUSL HAOIIOICHUS
MaKCUMyMOB M MHHHUMYMOB B HMHTEP(PEPEHLIMOHHOW KAapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakmus ceeta. JudpakunonHas pemeéTka. YcioBue HaONIOCHUS TIaBHBIX MaKCHMYMOB
IIpY MaJJ€HUH MOHOXPOMAaTHYECKOr0 CBEeTa Ha TU(PAKLMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHnueckue yCTpoOHCTBa M MpaKTUYECKOE MPUMEHEHHE: OuKM, Jiyma, (oToammapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(pPaKIMOHHAS peméTka,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHUE U IperoMieHre ceeta. OnTruueckue npruoopsl.

IlosnHOE BHYTpEHHEE OTpakeHHe. Moenb cBeToBoa.

WccnenoBanune cBONCTB N300paKeHU B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHiuu ceera.

Habmonenue nudpaxkuuu cera.

Hab6mronenue qucnepcuu cera.

[losnydyeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ TOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenue nokasarens NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB U300paKeHH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

['paHnuBl NPUMEHMMOCTH KJIACCHYECKOW MexaHMKH. llocTymarsl cnenuanbHOM —TEOpHH
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
OHHIITEHHA.
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OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPALICHHUE IJTUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YaCTUIIbI. DHEPIHUs MOKOSI.

Paspen 7. KBanToBas pusuka
Tema 1. dnemernmol K6AHMOEOU ONMUKU

@otonsl. @opmyna Ilnanka cBsi3u 3HEPruu (QOTOHA C €r0 YAaCTOTOM. DHEPrHsl U UMIIYJIBC
dboToHa.

OtkpeiTue u uccinenoBanue porordpdexra. Onbitel A. I'. CtoneroBa. 3akonsl (hoTtorddexTa.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuima» horodddekra.

Hasnenue ceeta. Onbitel 1. H. JIeGenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHuueckue YCTPOWCTBA M MPAKTHYECKOE TNPUMEHEHHE: (POTOINEMEHT, (HOTOAATUHK,
COJTHEeuHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

CBeTOoqUOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccesnuro o -yactuil. [Inmanerapuas Mozenb
atoMma. [loctynarer bopa. M3nydyenne u normioieHne GOTOHOB MPH MEPEX0Je aTOMA C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPrUU aToMa BOJIOPO/Ia.

Bonnosele cBoiicTBa yactuil. Bonnsl e bpoiins. KopmyckynsipHO-BOIHOBOM Tyamu3M.

CroHTa”HHoOE U BBIHYXXJICHHOC NU3JIYUCHUC.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE IPUMEHEHHE: CIEKTPAIbHbIM aHAIN3 (CIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenne JJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHeHyaTbIX CeKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCIIepUMEHTHI, J0Ka3bIBAIOIIUE CIOXKHOCTh CTPOEHUsS sAnpa. OTKpBITHE pPaAMOaKTUBHOCTH.
OmnsiTel Pezepdopaa no onpeaenenno coctaBa painoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, 6eta-,
raMMa-u3iydeHus. BausiHue paJuoakTHBHOCTH Ha JKHUBbIE OPraHU3MBI.

OTtkpbiTHe TpoTOoHa W HeilTpoHa. HyknonHas monens siapa I'elizenOepra—lBanenko. 3apsin
aapa. MaccoBoe ymcio sapa. M3oromnsl.

Anbda-pacnan. ONEKTPOHHBIM UM TMO3UTPOHHBIA Oera-pacnan. [‘amma-uznydenue. 3akoH
pasMoOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepusiii peakrop. TepmosiaepHblii cuHTe3. [1pobnemMbl 1 MEpCEeKTUBBI SIEPHON SHEPTreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOICHUS U PETUCTPALIUH SJI€MEHTapHBIX YacTHII.
OyHaamMeHTaIbHble B3auMoeiicTBusl. EqUHCTBO (u3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoHCTBa W MpaKTHUECKOE TNPUMEHEHHUe: JO3MMEeTp, kamepa Buibcona,
SJIEpHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).
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Pa3znes 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUZUKH

Drtanbl pa3Butus actpoHoMmud. [IpukinaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUM.

Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cuctema.

Comnue. ConmHeuHast akTUBHOCTb. Mlctounuk sHeprun ConHua v 3BE31. 3BE3JIbI, UX OCHOBHBIC
XapakTepUCTUKU. Jluarpamma  «CHEKTpaJbHBIM  KJIacC — CBETUMOCTH». 3BE3NbI  TJIaBHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) ISl 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH.
Buyrtpennee crpoenue 38&31. CoBpeMEHHBIE TPEACTABICHUS O MMPOUCXOXKACHUH U 3BoJonnu ColHia
U 3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii [lyte — nama [Nanaktuka. [lonoxxenne u newxkenue Connua B [Namaktuke. Tumsl
rajiakTuk. PanuoranakTuky u kBa3zapel. YEpHBIE IBIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa606ma. Paz6eranue ranakruk. Teopust bonbioro
B3pbIBA. PeNTMKTOBOE M3iIydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmtonenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKCHHUHA IS
OTIpE/ICTICHUSI TIOJIOKCHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBEIC CO3BE3IHs
CeBepHOro nojaymapus u ipkue 3BE3/1bI.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [lyrtu.

Oo6o0marnee NoBTOpeHne

Ponb ¢u3ukm u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUICCKOMW, COIUAIBHON U ATUYECKOU
chepax NeATENbHOCTH YelOBEKa, poJib M MeCTO (U3UKH U aCTPOHOMHH B COBPEMEHHOW Hay4YHOU
KapTHHE MHpa, poiib GU3NIECKO Teopuu B (JOPMHUPOBAHUU NPEACTABICHUN O (pU3MUECKOW KapTHHE
MHUpa, MeCTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

MexnpeamMeTHbIe CBSI3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kiacce ocymiecTBisieTcss ¢ y4ETOM
COJIEP>KATENBHBIX MEXIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpadun u
TEXHOJIOTHH.

Mesicnpeomemmuvle nouamus, CBI3aHHBIE C U3YUYEHUEM METOJOB HAYYHOTO MO3HAHUS: SBJICHHUE,
Hay4HbId (pakT, TUMOTe3a, (uU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: pelleHUe CHUCTEMBl YpaBHEHUW, TPUTOHOMETpUYECKHE (QYHKIHMH: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBHI U UX MPOEKIUU
Ha OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB, TPOU3BOAHBIC JIEMEHTAPHBIX (DYHKITUH, MPU3HAKU TIOI00MS
TPEYroJIbHUKOB, OMpeIeJIeHHE MIIONaAN TUIOCKUX GUryp U o0bEMa Ted.

buonoeus: >nekTpuueckue sBICHHUS B KUBOM MPUPOJE, KojieOaTeNbHbIE JBUKCHUS B YKUBOU
MPUPOJIE, ONITUUECKUE SIBJICHUS B dKUBOM MIPUPOE, NIEHCTBUE paauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpoeHUE aTOMOB M MOJICKYJI, KPUCTAJUTUYECKAsA CTPYKTypa TBEPHABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPATBHBIN aHATH3.

l'eocpagpua: MarHUTHbBIE TONIOCAa 3€MJIM, 3alleKH MAarHUTHBIX pyld, (OTOoChEMKAa 3eMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUI.

Texnonocusi: JNWHWUW BIEKTPOIEpeay, TEHEpPaToOp IEPEMEHHOIO TOKa, JJIEKTPOJABUTATENb,
WHIYKIIMOHHAS Te4b, pajgap, paAHuONpHEMHHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meusp,
MIPOCKITMOHHBIN armapar, BOJIOKOHHAS ONTHKA, COJTHEUHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATHI

OCBOEHUSA NTPOI'PAMMBI 11O PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI
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JIndHOCTHBIE pe3yNbTaThl OCBOEHMsI yueOHOro mnpeamera «Dusmuka» OTpaxarloT TOTOBHOCTh U
CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIHEH TMUYHOCTH,
CUCTEMOHN IICHHOCTHBIX OpHEHTALMH, MO3UTHUBHBIX BHYTPEHHUX YOEXKIACHMI, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHHCKOr0 OOIIEeCTBA, pacIIUpEeHUE >XU3HEHHOTO OMNbITa M OIbITa
NEATEIBbHOCTH B IPOLIECCE peaM3allid OCHOBHBIX HAIPABICHUN BOCIMTATEIBHOM IEATEIBbHOCTH, B
TOM UHUCJIE B YaCTH:

1) rpa:xaaHcKoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3UIMK O0YUYAIOMIErocsi KaK aKTMBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOT0 001eCTBa;

NPUHATHE TPAIUIUOHHBIX  OOIEYETIOBEUSCKUX TYMAHUCTHUECKUX H  JEMOKPaTHYECKUX
LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBbHOCTh B HWHTEpPECcax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIMPaBIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBAThH C CONMAILHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3Ha4YCHHEM;

TFOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKON JEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW UICHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CHUMBOJIaM, JOCTUKEHUSIM POCCUICKUX YUYEHBIX B
obnactu (PU3WKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OIIEHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO
¢busnveckoii Hayke;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpEC K pa3InyHbIM chepam NpodecCHOHATbHON JIEATENbHOCTH, B TOM YHUCIIE€ CBSI3aHHBIM C
¢bu3uKo W TEXHUKOH, YMEHHE COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymed mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHHMIO B O0MacTh (DU3MKU HaA
MPOTSKEHUH BCEW JKU3HU,

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAaHUE TJI00AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHUE W OCYILECTBICHHE JECHCTBHII B OKPYKAIOLIECH Cpelle Ha OCHOBE 3HAHUS IEJei
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciiipeHe OMbITa AESITEIbHOCTH 3KOJOTMYECKON HAaIpaBICHHOCTH Ha OCHOBE HMMEIOLIUXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
¢bu3nuecKoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOU JesSTeNbHOCTH, TOTOBHOCTH B IMpoliecce U3ydeHus (HU3MKu
OCYILIECTBIISITh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO e TEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jjornueckue AeMcTBHUA:

CaMOCTOSITENILHO  (OPMYIUPOBAaTH U  aKTyalu3upoBaTh MpobjeMy, paccMaTpuBaTth &
BCECTOPOHHE;

ONPEeNEATh UEIH AESITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX JIOCTUKEHUS,
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BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabareiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a MMEIOIIUXCS MATepUATBHBIX
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBHUSX PEATbHOrO, BHPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejabcKue qeicTBUA .

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOAaMU (PU3MUECKON HAYKU;

BJIQJICTh HABBIKAMU Y4eOHO-UCCIIE0BATEIHCKON U MMPOSKTHOM IEATEIHPHOCTH B 00JIaCTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJIOB pelIeHHs 3aAa4d (GU3NYECKOro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B [TO3HAHMS;

BIIQJIETh BHUJAMH JCSITENBHOCTH IO TOJYYEHUIO HOBOTO 3HAaHMs, €ro WHTEpIpeTaluH,
MpeoOpa3OBaHUI0 M MPUMEHEHUIO B PA3UYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCJIC MPU CO3JTAHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISTH MPUYUHHO-CIICJCTBCHHBIC CBS3HM U aKTyaJlHM3WPOBATh 3ajady, BBIIBUTATh TUIIOTE3Y €€
pellleHrs, HaXOAUTh apryMEHTHI JJIs JO0Ka3aTelbCTBa CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmeTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELICHUS 3a7aud pPe3yJabTaThl, KpUTHUECKHU OIEHUBATH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/aud B 00pa30BaTENbHOI NEATENBHOCTH, B TOM
qHCIIe TIPU U3YYCHUU (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE AIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HAaBBIKAMU MONydeHUsI HHPopMaIuu GU3NIECKOTO COACPKAHUS U3 HICTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh TIOWCK, AaHaJIU3, CHUCTEMATH3allMI0 U HWHTEPIPETALUIO
nH(OpMaIIUY PA3NIUYHBIX BUIOB U (GOPM MPEICTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAIIIH;

MCIONIb30BaTh CPEICTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B pEIICHUU
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3AIlMOHHBIX 3a7a4 ¢ CoOJoJIeHueM TpeOoBaHMi
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (PHU3UYECKOTO COJEPKaHUS B Pa3IMYHBIX (hopMarax ¢ yuéTOM Ha3HAuCHUS
vHpOpMalMid W TIEJNIEBOW ayJAUTOPHH, BBIOMpas ONTUMAIbHYI0 (OpMYy TIPEACTABICHUS |
BU3YaIH3aI[iH.

KoMmyHuKaTHBHBIC yHHBeEpCcaIbHbIe Y4eOHbIC JeHCTBHUSA:

OCYILIECTBIATH OOIIEHNE HA YpOoKaX (PU3UKH U BO BHEYPOUHOU 1A TEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUAYaIbHON pabOThI;

BBIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBUH C Y4€TOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEHN Ka)KJI0T0 4JI€Ha KOJUIEKTHUBA;

MIPUHUMATD 1I€JTM COBMECTHOM AESITeTbHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH JEHCTBUS 1O
€€ IOCTHI)KEHUIO: COCTAaBIIATH IUIAH ACHCTBHUM, pacnpelesaTh poju ¢ y4ETOM MHEHUH yYacTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHOU pabOThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXIOr0 yYacTHMKA KOMaHIbl B OOLIMI pe3ylnbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HIEM C IMO3ULUM HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
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OCYIIIECTBIIATh MO3UTUBHOE CTPATETHYECCKOE IMOBEACHHE B Pa3IMYHBIX CHTYAIUSAX, MPOSIBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuzanusi:

CaMOCTOSITENIbHO  OCYILIECTBIISITh IMO3HABATEIbHYIO JESATENbHOCTh B 00JAacCTH (QU3UKU U
ACTPOHOMUH, BBISIBJIATH TPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIBHO COCTABJIATh IUIAH PELIEHHS pacdy€THbIX W KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS IPAKTHYECKON PabOTHI ¢ YUETOM MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKHi y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNlaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO APYAULIMH B 00JACTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OIIEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIETSAM;

BJIQJICTh HABBIKAMH IT03HABATEIHHOW pEe(IIEKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBUU H
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHHUIA;

MCIOJIb30BaTh TPUEMBI pe()JICKCUU JIJISl OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, TIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B mpomecce MOCTHMKEHHST JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPaMMbl 1O (pu3uKe s
YPOBHSI CpelHero ooOImero o0pa3oBaHUA Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEIIoIaralomuiil cpopMUpOBaHHOCTS:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE HMOIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOU cPepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHE, CIIOCOOHOCTH AManTUPOBATHCS K HSMOIMOHAIBHBIM HU3MEHEHHUSIM U TIPOSBIATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOYAIONIEH CTPEMIICHHE K TOCTHXKCHHIO 1IETTH U YCIEeXY, ONTHMHU3M,
MHULIMATUBHOCTh, YMEHUE AEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIOYAIONMIEH CIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE COCTOSIHUE [PYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKHUBAHUIO;

COIIMAIBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIMOCOOHOCTh BBICTPAWBATh OTHOIICHHUS C JIPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periaTb KOHMIUKTHI.

INPEIMETHBIE PE3YJIBTATDBI

K xoniy obyyenus B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE OTPAKAIOT
chOpPMHUPOBAHHOCTD Y O0YYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3NKM B (POPMHUPOBAHWU COBPEMEHHOU
Hay4YHOW KapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKM W TEXHOJIOTHH, B NPAKTUYECKOM
NeATEIIHFHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3yYEHHBIX (U3NYECKUX MOJeNei: MaTepuaibHas TOYKa,
WHEepIMaabHasl CHCTeMa 0TCuéTa, a0COIOTHO TBEPAOE TEIIO, UCATBHBIN Ta3, MOJCIHN CTPOSHHUS Ta30B,
KUJAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUECKUI 3apsi/i IPU pelieHud GU3NIECKUX 3a/1a4;

pacrno3HaBaTh (PU3UUYECKUE SBJICHUS (MPOIIECCHI) U OOBSICHATH X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHMS BEIIECTBA M AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U
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PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MaJIeHHe Tell, ABUKEHHUE 10 OKPYKHOCTH,
WHEepIHs, B3auMojeiicTBue ten, nuddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX
TeJl, W3MEHEeHHe o0béMa Ten MpU HarpeBaHUM (OXJIAXKJIEHUH), TEIUIOBOE pPaBHOBECHE, HCIIApEeHUeE,
KOHJICHCAlIUs, TUIaBJICHUE, KPUCTAUIM3AlMs, KUIEHHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JIABJICHUS
ra3a IpU €ro HarpeBaHWM B 3aKPBITOM COCYyJE€, CBSI3b MEXIYy IapaMeTpaMu COCTOSIHHS ras3a B
M30IIpOIIeCcCcax, IACKTPU3aLUS TeJl, B3aUMOICUCTBHUE 3aPsI0B;

OIMCHIBATH MEXAHUYECKOE JBHMKEHUE, HCIONb3ysd (DU3MUECKUe BEIHUYMHBI: KOOpAUHATA, MYTh,
nepeMenieHue, CKOpoCTh, YCKOPEHHE, macca Teja, Cuja, UMITYJIbC Teja, KMHETHYeCcKas SHeprus,
MOTEHIIMAJbHAs JHEprusi, MexaHudeckas paldoTa, MexXaHWYecKas MOIIHOCTh;, IpPU OMNHCAHUU
MPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUI CMBICT HCIOJIB3YEMBIX BEJIUYUH, UX O003HAYEHHS U €IUHUIIBL,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIIUE NaHHYIO PU3NYCCKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMM;

OIMCHIBATh U3yYEHHBIEC TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHHUS, UCHOB3YS (U3NUECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TEMIIepaTypa, CPEaHss KMHETHYECKasi SHEPrusi XaOTUYECKOTO JIBHXKCHUS
MOJIEKYJI, CPEIHEKBAJIpaTU4YHAsi CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEprus,
pabora raza, K03 PUIMEHT MOJE3HOTO JIEHUCTBUS TEILUIOBOTO JBUTATENS; MPU OMUCAHWUU MPABUIHHO
TpakToBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMBIX BEIUYHMH, UX O00O3HAYCHHs] M €AMHMIIbI, HAXOAUTh
(OpMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHUHY C JPYTHMH BETUIHHAM;

ONMCHIBAaTh HW3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M D3JEKTPUUYECKHUE SIBJICHUS
(mporteccpl), HCIONB3Ysl (DU3UYECKHE BEIWYMHBL: DIEKTPHUSCKUN 3apsill, AJIEKTPHUECKOE TIOJIe,
HaIpsHKEHHOCTh TOJIsI, TOTEHLMANl, PA3HOCTh MOTEHLUUAJIOB; MPU ONUCAHWU MPABWIBHO TPAKTOBATH
(U3HYECKUN CMBICIT HCIIOJIb3YEMbIX BEIMYHMH, WX OOO3HAYCHWS W CAWHHMIIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BETUYUHAMU;

aQHAIM3UPOBATh (U3MYECKUE TIPOLECChl M SIBJICHUS, HWCIOJIB3Yysd (HU3UYECKHEe 3aKOHBI U
NPUHIMIBL: 3aKOH BcemupHoro TtaroteHus, I, II w III 3akonbl HpIOTOHa, 3aKOH CcoXpaHEHUSs
MEXaHWYECKOM SHEPTrUM, 3aKOH COXPAHEHUsS] HMIYJbCA, MPUHLHUI CYNEPHO3UIUUA CHUJI, TPUHIUI
paBHOIIpaBUsS HMHEPLHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KMHETHUUECKOW YHEPTUU TEIUIOBOTO JABUKEHUS MOJIEKYJ C
abCONIOTHON TeMIepaTypoi, MEepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHs SJIEKTPUUECKOTO
3apsina, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO POPMYITUPOBKY 3aKOHA, €0 MaTEMaTHIECKOe
BBIpQKEHHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) IPUMEHHUMOCTH;

OOBSACHITh OCHOBHBIC TMPHUHIUIIBI JEHCTBUS MAaIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nauyaTth yCIOBHS X O€30MAaCHOTO HCIOIh30BAaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJICIOBAHHIO (DU3UYECKUX SBJICHMM M TIPOILIECCOB C
UCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, MPHU 3TOM (OpMYyITUPOBATH MpolieMy/3aaady u
TUTIOTE3y Yy4eOHOTOo OHKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOr0 O0OpYIOBaHUS,
MIPOBOAMTH OMBIT U (POPMYTUPOBATH BHIBO/IBI;

OCYUIECTBJISITh TIPSIMbIE M KOCBEHHBIE M3MEpPEHUs] (U3HUYECKUX BEJIMYMH, TIPU 3TOM BHIOMpATH
ONTHUMAJBHBIA CIIOCO0 H3MEpPEHUsT M HCIOIb30BaTh H3BECTHBIE METOJbl OIEHKH TMOTPEITHOCTEN
U3MEPEHMUI;

UCCIIEIOBaTh 3aBHCUMOCTH MEXAYy (PU3NYECKHMMH BEIHMYMHAMHU C HCIOJIb30BAaHUEM MPSIMBIX
W3MEPEHHUH, TPU JTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YJbTATHl MOJTYYECHHOMN
3aBUCHUMOCTH (M3MUYECKUX BEIWYUH B BUJE TAaONHIl U TpadHKOB, JeJaTh BBIBOABI MO pe3ylbTaTaM
HCCTIEIOBAHUS;

coOroAaTh mpaBuia OE30MacHOTO TPyAa MpU MPOBEACHUU HMCCIENIOBAHUN B paMKax ydeOHOTo
IKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOM W TPOCKTHOW JIEATETHHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pemaTth pacuéTHhIE 3a7a4Ml C SIBHO 3aJaHHON (PU3HUECKOM MOJENbI0, UCTIONB3Ys (PU3UIECKHE
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJKM3a YCIOBUS 3a/1a4l BHIOUPATh (U3UUECKYIO MOJIEIh, BBIICTSATh
¢dbu3uvecKkue BeTUYMHBI U (HOPMYJIBI, HEOOXOIWMBIE i €€ pEIICHHsS, MPOBOAUTH PACUETHI H
OILICHUBATh PEAbHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3NIECKON BEITHYHHBI,

pemath KadyeCTBEHHBIC 3a/ladd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
paccyXJIeHHIi ¢ OTIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOIB30BaTh MPH PEIICHUN YIEOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMA W TPEJICTaBICHHUS Y4eOHOW M HAyYHO-TIOMYJISPHOU
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nHpOpMAIINY, TIOTYYCHHON W3 Pa3MYHBIX MUCTOYHUKOB, KPUTUYCCKH aHAIM3UPOBATH IOIYY4aeMYIO
nH(pOpMaIIHIO;

MPUBOANTH MPUMEPHI BKJIa/Ia POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOHN JKM3HU Uil O0ECTICUCHHS
0€30macHOCTH TMpH OOpaIleHUH C NPUOOPaMU U TEXHUYECKUMH YCTPOHCTBAMH, AJISI COXPAaHCHHS
3II0OPOBbSI U COOJTIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBECHUS B OKPYKAOIIIEH cpejie;

paboTaTe B Tpynme C BBINOJHEHHEM DPa3JIMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboTy
TPYIIIBI, PAIMOHAIBLHO PaCIpENeNATh 00I3aHHOCTY U IUIAHUPOBATh JCATEIILHOCTh B HECTAHIIAPTHBIX
CUTyallUsX, aJCKBaTHO OILICHWUBATh BKJIAJ KaXJOIO0 U3 YYACTHUKOB TPYMIBI B PpEHICHUE
paccMaTpuBaeMoid PoOIeMEI.

K xonny oOyuenus B 11 kJjacce mpeIMETHbIE Pe3yibTaThl Ha 0a30BOM YPOBHE OTPAXKAIOT
c(OPMHUPOBAHHOCTD Y O0YYAIOIUXCS YMEHUH:

JEMOHCTPHPOBATh Ha MpHUMEpPax poidb M MecTo (U3MKM B (OPMHPOBAHUU COBPEMEHHOM
Hay4HON KapTUHBl MHUpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKHM M TEXHOJOIMH, B IPAKTUYECKON
JESTeTbHOCTH JIFOJICH, IEJIOCTHOCTh ¥ €IUHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATh  IPaHMUIBl  MPUMEHEHUs  U3YYEHHbIX  (U3MYECKUX  MoJesIed:  TOYEUHBIH
AIIEKTPUUECKUI 3apsijl, JIyd CBETa, TOYCYHBIH MCTOYHHK CBETA, SJCPHAs MOJEIb aToMa, HYKJIOHHAs
MO/IeJIb aTOMHOT'0 Si/ipa MPH peleHUH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (IPOLECCh) W OOBACHATH WX HA OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAaHTOBOM (PU3MKM: 3JEKTpUYecKas HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHAYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBHE MAarHWTOB, JIEKTPOMArHUTHAsE MHIYKINS,
JeWCTBUE MAarHUTHOTO IOJsI Ha MPOBOJHUK C TOKOM M JBIXKYUIMHCSA 3apsij, 3JIEKTPOMarHuTHbIE
KojeOaHuss U BOJIHBL, MPSMOJIMHEHHOE pAacHpOCTPAHEHUE CBETa, OTPAXEHHE, NPEIOMIICHHE,
uHTephepeHys, 1udpakuus U MOoIIpU3alMs CBeTa, AUCIepcus: cBeTa, (GOTO3IEKTpUIecKuil 3¢ et
(poroaddexr), cBeTOBOE MAaBlieHWE, BO3HUKHOBEHHUE JIMHEWYATOrO CIIEKTpa aToMa BOIOPOJIA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJiMOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIC CBOWCTBA BEHIECTBA (DJICKTPUYECKHE, MArHUTHBIC, OITHYECKHE,
AJIEKTPUUYECKYIO TPOBOJAMMOCTh pPAa3IMYHBIX Cpeld) M 3JIEKTPOMAarHUTHBIE SIBJICHUS (IIPOILIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEIMYMHBI: AIEKTPHUECKUI 3apsil, CHJIa TOKA, DJIEKTPUIECKOE HAMpsOHKEHHE,
AJIEKTPUUYECKOE CONPOTHBIIEHUE, PA3HOCTh IOTEHIMANIOB, AJIEKTPOABIIKYIIAs cujla, padoTa TOKa,
WHAYKIUS MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTh KaTYIIKH, DHEPTHUs
AJIEKTPUUYECKOTO0 M MAarHUTHOTO MOJIeH, MEepHoJ] M 4YacToTa KojieGaHuil B KosebaTelbHOM KOHTYpE,
3apsii M CWIa TOKa B TIPOIECCe TapMOHMYECKHX JJICKTPOMAarHUTHBIX KoJieOaHuil, (oKycHOe
paccTosiHME U ONTHYECKasl CWJa JIMH3BI, IPU OMUCAHUU MPABUIBHO TPAKTOBaTh (PU3MYECKHM CMBICI
WCTIOJIb3yEMBIX BEIMUYUH, UX 0003HAYCHUS M €AUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTMMHU BEJIMYMHAMU;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBICHUS M TPOIECCHI, UCIOIB3YSd (U3NIECKHE BEITMIUHBI:
CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, PHEPIus W UMMYIbC (OTOHa,
MEepUoJl TOJypacrlajaa, JHEPTUs CBS3M ATOMHBIX SJep, NpPH OIMCAHWM NPAaBWIBHO TPAKTOBATh
¢u3n4ecKuif CMBICIT MCIIOJB3YEMbIX BETUYMH, UX 0003HAUEHUS W E€IMHMIIbI, YKa3bIBaTb (POPMYIIbI,
CBSI3BIBAIOIINE JIaHHYIO (PH3MUECKYI0O BEIUYMHY C JPYTMMH BEIMYMHAMH, BBIYUCISATH 3HAYCHUE
(bu3n4ecKoil BETMUNHBL;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HWCIONB3Ys (HU3MUECKUE 3aKOHBI H
OPUHIUNBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEIFHOTO U MapallIeIbHOTO COEJUHEHUS MPOBOJHHUKOB,
3akoH J[xoyns—JleHma, 3akOH  9AJEKTPOMAarHWTHOW  WHIYKIMH, 3aKOH  MPSIMOJIMHEIHOTO
pacrpoCTpaHeHHsT CBETa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI IPEIOMJICHHS CBETa, YypaBHEHUE
OiHmTeHa 11 GortodddexTa, 3aKOH COXpaHEHHUS SHEPTUH, 3aKOH COXPAHEHHsS] MMITYJbCa, 3aKOH
COXpaHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUs MAaccOBOTO YHMCIA, MOCTylaThl bopa, 3akoH
paZMOaKTUBHOIO pacrajga, Mpud OSTOM pa3inyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaXKEHUE U YCI0BUA (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OTIPENIeNIATh HalpaBJIeHUEe BEKTOpa MHIYKIIMA MAarHUTHOTO IIOJISI TIPOBOJHHUKA C TOKOM, CHUIBI
Awmnepa u cuibl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHUe, CO3/1aBa€MOE IJIOCKUM 3€pPKaioM, TOHKOH JINH30M;
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BBITIOJHATh OKCHEPUMEHTHl 1O HCCIEAOBAHUIO (PU3NYECKUX SBICHUA U MPOLECCOB C
UCTOJIb30BAHUEM TNPSMBIX U KOCBEHHBIX M3MEPEHUH: MpU 3TOM (OpMYyJIMpOBaTh MpodieMy/3aiady u
TUIIOTE3y Yy4eOHOTO OKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY W3 MPEIJI0KEHHOTO 00OpyaI0BaHMUS,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILIECTBIIATh MPSMble U KOCBEHHBbIE M3MEpPEHUS (PU3NYECKUX BEIMYMH, NPU 3TOM BBIOMpATH
ONTUMAIbHBIN CH0006 HU3MCPCHHUA U HUCIOJB30BATH H3BCCTHBIC MCTOJbI OLICHKHU HOI‘pGH.IHOCTGﬁ
HU3MEPEHUI;

ucciaeaoBsarb 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCJIMYHH C HUCIIOJIb30BAHHUECM IIPAMBIX I/I3M€p€HHfII npu
3TOM KOHCTPYHPOBaTh YCTaHOBKY, (DMKCUPOBATh Pe3yJbTaThl NOJYYEHHONW 3aBUCUMOCTH (PU3NUECKHUX
BEJIMYMH B BUJIE TaONHIl U TpadUKOB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIICIOBAHNUS;

coOoaTh mpaBmiia 0e30MacHOrO TPyJa MPH MPOBEIACHUU HCCIICAOBAHUM B paMKax y4eOHOTro
SKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENIbCKOM U TMPOEKTHOW JAESTENIbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemarh pacuéTHbIe 3aJa4l C SIBHO 33JaHHON (U3NYECKOM MOJEIBIO, UCIOIb3Ys (pU3ndecKkue
3aKOHBI U NIPUHIMIILI, HA OCHOBC aHaJiu3a YCJIOBUA 3aa4n BBIGI/IpaTb (bH3PI‘ICCKyIO MO J€CJ/Ib, BBIACIATH
¢busznueckue BENMUYUHBI U (GOPMYIbI, HEOOXOAUMBIE i €€ pelIeHUs, MPOBOAUTH pPACUETHI U
OLCHUBATH PCAJIbHOCTDH MMOJTYYCHHOI'O 3HAYCHHUA (bI/ISI/I‘-IeCKOﬁ BCIINYHNHBI,

pelaTth KaueCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTUYECKH HEMNPOTHBOPEUHUBYIO IICTIOUYKY
pPacCyXJIEHUI ¢ ONOPOM HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MPHU PEIICHUU YUeOHBIX 33]]a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
[IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U NPEICTaBICHUA Y4€OHOM M Hay4HO-IOIYJIIPHOU
uH(pOpMaLIUY, TONTYYSHHON M3 Pa3iMYHbIX UCTOYHHKOB, KPUTHYECKH AHAIU3UPOBATH IMOTY4aeMYIO
nH(pOPMAIIHIO;

OOBSICHATh MPHUHIMIIBI JACUCTBUS MAIWH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3IuyvaTh
YCIIOBHS UX 0€30M1acHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

MPUBOJIUTH MPUMEPHI BKIIaJa POCCUNCKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHOM JKMU3HM ISl 00ecredeHus
0€30MacHOCTH TMpH OOpaIleHUH C TPUOOPaMU W TEXHUYECKUMH YCTPOHCTBAMH, AJISI COXPAHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKarolleil cpene;
paboTaTh B IpyIIe C BBIIOJIHEHWEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IJIaHUPOBATh pabOTy TPYIIIIbI,
paloHaIbHO pacCHpeneNsiTh OOS3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHHIX
CUTyalludaXx, aACKBATHO OLNCHUBATH BKJIAJ KaXAOro M3 YYAaCTHUKOB TIPYIIILI B PCIICHHUC
paccMmatpuBaeMoi mpooIeMbl

TEMATHUYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pasjaeiios KoJsnvecTBo 4acoB JJIeKTPOHHBbIE
n/n BCEro | KOHTPO/L- | mpaKTHYec- (uudpossre)
HbIe Pa0doThI| KHEPAGOTHI o0pa3soBarTe/ibHbIE
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
1| ousukan METO/Ibl HAYYHOT'O MIO3HAHUS 2 Eggsﬁ/mﬁﬁ.cﬁerﬁ/
HUTOI'O no pa3zneny 2
Paznean 2. MEXAHUKA
1 | Kunemaruka S https://www.youtube.co
2 | JluHaMuKa 7 m/channel/UCqgKclh2n8
3 | 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 KxqtUaBOfXsavA
HUTOTI O no pasaeny 18 1 1
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Pasznen 3. MOJIEKYJISAPHAA ®U3UKA U TEPMOANHAMUKA

MarauTHoe oJie.
DIJIEKTPOMArHUTHAS] UHYKIIUS

11

1 | OcHOBBI MOJIEKYIIPHO-KUHETUYECKOM 9 1
TeOopun http://www.physbook.ru/
2 | OCHOBBI TEPMOJJHAMHKH 10 1 https://videouroki.net/
3 | ArperatHble COCTOSIHHS BEIIECTBA. 5 http://physics.nad.ru/
@Da30BbIE IEPEXOBI
HUTOI O no paszaeny 24 1 1
Paznea 4. JJIEKTPOJIUHAMMUKA
1 DNEeKTPOCTaTHKA 10 1 https://www.youtube.co
2 1 N N m/channel/UCqKclh2n8
OCTOSIHHBIN 3JIEKTPUUYECKUNA TOK. 12 1 1 KxqtUaBOfXsavA
Toxwu B pasinn4HBIX cpezax http://physics.nad.ru/
HNUTOI'O no pa3neny 22 1 2
Peszepn 2
HUTOI'O 68 4 4
11 KJIACC
Ne HaumeHnoBaHue pa3ieiioB Kogu4vecTBO yacoB JIeKTPOHHBbIE
n/n BCErQ0 | KOHTPOJIb- | MPAKTHYEC- (uudposbre)
Hble padoThl| KHepPadoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. 9JIEKTPOJINHAMMUKA
1 http://mwww.physbook.ru/

http://www.physics.ru/
https://videouroki.net/
http://physics.nad.ru/

HUTOI'O no pazaeny

11

1

3

Pazgea 2. KOJIEBAHUSA U BOJIHBI

1 MexaHuYeCKHUE U

DIIEKTPOMATHUTHBIE KOJCOAHUS J ! https://Www.youtube.co
2 MexaHU4YeCcKHe U 5 L m/channel/UCqKclh2n8
AJICKTPOMATrHUTHBIC BOJTHBI KxqtUaBOXsavA
3 | Onruka 10 3
HUTOI'O no pazaeny 24 1 4

Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

1 OCHOBBI CHEIMATLHOU TEOPUHU
OTHOCHUTEJIbHOCTH

4

1

https://videouroki.net/
http://physics.nad.ru/

HNUTOI'O no pa3neny

4

1

Pasznen 4. KBAHTOBAS ®PU3UKA

1 JIEMEHTBhI KBAHTOBOU ONTHKH 6 http://www.physics.ru/
2 http://www.fizika.ru/inde
Ctpoenue atoma 4 « htm
3 ATOMHOE ]IpO 5 http://physics.nad.ru/
HUTOI'O no pazaeny 15

Pasznen 5. 3JIEMEHTBI ACTPOHOMUU N ACTPOPU3UKU

1 | DieMeHTHI aCTPOHOMHUH 1

7

| 1

|

’ http://www.physbook.ru/
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acTpoU3UKH

http://www.physics.ru/
http://physics.nad.ru/

Hroro no pazaeny

Pa3nen 6. OBOBHIAIOII

EE IIOBTOPEHHUE

O6ob1marornee MOBTOPEHUE

Hroro no pazaeny

PesepBHOE Bpems

UTOoro

HOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

/1

Tema ypoka

KoanuecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoTsbl

NpPaKkTHYeCKHe
padoTsI

Hara
U3ydeHus

duszrka — HayKa O IPUPO/IE.
Hay4unble meToibl Mo3HaHUS
OKPY’KAIOIIEro MUpa

Ponb 1 Mecto pusuku B popmupo-
BAHUU COBPEMEHHOU HAYYHOMN
KapTHUHBI MUPA, B MPAKTUYECKON
eI TEIbHOCTH JIIOJCH

MexaHn4ecKoe IBIDKCHHUE.
OTHOCHUTETBHOCTh MEXaHUYECKOTO
nBuxkeHus. [lepemenienne, CKOpoCThb,
YCKOPEHUE

PaBHOMEpHOE IIPSIMOSIMHENHOE
JBUKEHUE

PaBHOyCKOpEHHOE TPAMOIMHENHOE
JBUYKEHUE

CBobOosHOE TIasieHue. Y CKOpeHue
CBOOO/THOTO TMaJIEHUS

KpuBonunenHoe nBMKEHHE.
JIBr>KeHHEe MaTepUAIIbHOM TOYKH 110
OKPY’KHOCTH

[TpuHnun otHOCUTENBHOCTH [ anmuiies.

NuepumanbHbIe CUCTEMBI OTCUETA.
ITepBbiii 3ak0oH HproTOHA

Macca tena. Cuna. [IpuHuun
CyIepno3uiuu cuil. Bropou 3akoH
HproToHa 111 MarepuagibHON TOYKH

10

Tpetuit 3akoH HeroTOHA 11I1s1
MaTEPUAITBHBIX TOUYEK

11

3aKkoH BCeMUPHOTO TsAroTeHus. Cuna
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TAXKCCTHU. HCpBa}I KOCMHYCCKasd
CKOpPOCTH

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tesa

13

Cuna tpenus. Koadduument tpenusi.
Cuna conpoTUBJICHUS NP IBUKEHUU
TeNa B KUAKOCTH WJIH ra3e

14

[TocTynarenbHOE U BpalaTeabHOE
IBIDKEHUE aOCOMIOTHO TBEPIOTO TETa.
MowmenT cuibl. IInedo cunbl. YciaoBus
paBHOBECHS TBEPAOTO T

15

Nmmynbc MaTepruaibHON TOUKH,
CHUCTEMBbI MATEPUAIIBHBIX TOUECK.
NmMnynbe cuiibl. 3aKOH COXPAHEHUS
MMIyJbca. PeakTUBHOE NBUKEHUE

16

PaGora u MOITHOCTH CHUJIBI.
Kunernueckas sHeprus
MaTtepuaibHOM Touku. Teopema 00
M3MEHEHUU KHHETHYECKOI SHepTun

17

[ToTeHuManbHast SHEPTUSL.
[ToTeHuManbHask SHEPTUS YIPYTO
nehopMUPOBAHHOM MPY>KUHBI.
[ToTenuanbpHas HEPruUs Tea BOIU3H
MOBEPXHOCTH 3€MIIH

18

[loTeHmanbHbIE U HEMTOTEHIMATbHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIUAIbHBIX CHJI C U3BMEHEHHEM
MEXAHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPruun

19

JlabopatopHas pabota
«HccnenoBanue cBs3M paOOThI CHITBI
C U3BMEHCHUEM MEXaHUYECKOU
SHEPTUM Teja Ha IPUMEPE
PACTSIKEHUS] PE3MHOBOTO JKT'yTa)

20

KonTponbHas pabora mo teme
«Kunemaruka. JluHamuka. 3aKOHbI
COXPAHECHUSI B MEXAHHUKE»

21

OCHOBHBI€ MOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH. bpoyHOBCKOE
nerkenue. Jluddysus

22

Xapakrtep IBUKECHUS U B3aUMOJIEUCT-
BUS 4aCTHUI] BemecTBa. Mojaenu
CTPOCHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEII

23

Macca monekyin. KonnuectBo
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BemiecTBa. [loctostHHas ABoraapo

24

TennoBoe paBHOBecue. Temmneparypa
u €€ usMepenue. lllkana remmneparyp
Lenbcus

25

Uneanpubiii raz B MKT. OcHoBHOE
ypaBHeHne MKT

26

AOGcoiroTHas TeMIeparypa Kak Mepa
CpeaHEN KMHETUYECKOW JHEPTUr
JIBUKEHHUS] MOJIEKYJI. Y PABHCHUE
MenpaeneeBa-Kianelipona

27

3akoH JlanbToHa. ["a30BbIE 3aKOHBI

28

JlaGopartopHas pabota
«HccnenoBanne 3aBUCUMOCTH MEXTY
rmapamMeTpaMu COCTOSHUS
pPa3peKEHHOTO Tra3a

29

N3omponeccsl B uacaIbHOM Ta3e U UX
rpaguueckoe npeJcTaBIeHUE

30

BuyTpenusisa sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0Obl e€ nzmeHenust. Koamuectso
TEIJIOTHI ¥ paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UAECATbHOTO
rasza

31

Bu el Termonepenaun

32

VnenpHas TEMIOEMKOCTD BEILIECTBA.
KosmuecTBo TemnoTel npu
Terionepeaade. AauadaTHBIM
npolecc

33

[IepBbIit 3aKOH TEPMOAMHAMUKH U €TI0
IIPUMEHEHHE K U30ITpoLeccam

34

HeobpatumocTs miporieccoB B
npupojie. Bropoit 3akoH
TEPMOJUHAMUKHU

35

[Tpunuun neicteus u KIIJ[ rennoBoi
MAaIlIHBI

36

uxn Kapuo u ero KIIJ]

37

DKOJIOTUYECKHE MPOOIEMbI
TETJI0OHEPTETUKHU

38

Oo6o0maromuii ypok «MomnekymspHas
¢duzrka. OCHOBBI TEPMOIMHAMHKHNY

39

KonTponbHas pabora mo teme
«MounexynsipHast pusuka. OCHOBBI
TEPMOIUHAMUKI))

40

[TapooOpa3oBaHue 1 KOHACHCAIIUS.
Hcnapenne u xunexnue

41

AOCOII0THAs U OTHOCUTENLHAS
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BJIAXKHOCTB BO3/1yXa. HachllieHHBIN
nap

42

TBépnoe Teno. Kpucrammyeckue u
amopdHbie Teraa. AHU3OTPOIUS
CBOWCTB KpucCTALIOB. JKuikue
Kkpuctauibl. COBpeMEHHBbIE
MaTEpPUAIIBI

43

[imaBneHne U KpUCTAIIN3AIMA.
VY ienbHas TemoTa MIaBJICHUS.
CyOnumanus

44

YpaBHeHHe TEIUIOBOro OajlaHca

45

DJeKTpU3aus Tel. INEKTPUIECKUN
3apsan. JIBa Bua 3JIEKTPUYECKUX
3apsI0B

46

[IpoBOAHUKM, TUINEKTPUKHA U
MOJYIPOBOJHUKHU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsia

47

B3aumoperictBue 3apsa0B. 3aKoH
Kynona. Toueunslii 31€KTpUYECKUN
3apsiz

48

Hanpssk€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHun cynepno3uiuu
AJIEKTPUUYECKUX MoJen. JInnnuu
HaNPsHKEHHOCTHU

49

Paborta cuit 31eKTpoCTaTUYECKOTro
nond. [lorenman. PasHocTh
MOTEHIIMATIOB

50

HpOBOI[HI/IKI/I 1 JUIJICKTPHUKH B
QJICKTPOCTATUICCKOM II0JIC.
I[I/IBJ'IGKTpHLIeCKaﬂ IMPOHUIACMOCTb

51

OnekrpoémkocTh. KoHeHcaTop

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPTHs
3apsHKEHHOTO KOHJIEHCATopa

53

JlabopartopHas pabota "V3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa '

54

[TpuHLIMIT TEMCTBUS U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOIO
amrapara, CTpyMHOro npuHTepa.
DJIeKTpOCTaTHYECKas 3aI1Ta.
3a3zeMIICHHE JICKTPOIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €ro
cyuiecTBOBaHusA. [I0CTOSIHHBIN TOK.
Cwuna Toka. Hanpsbxenue.
Conportusnenue. 3akoH OMa s
ydacTKa 1enu
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56

[TocnenoBarensHOE, MapatieabHOE,
CMEIIaHHOE COEIUHEHUE
npoBoHuKOB. JlabopaTopHas pabora
«/3ydeHne CMeNaHHOTO COEAMHEHUS
PE3UCTOPOBY

0,5

S7

PaboTta 1 MOITHOCTH ANIEKTPUIECKOTO
tToka. 3akoH Jlxoyns-Jlenna

58

3akoHn Oma i MOJHOM (3aMKHYTOH)
anexkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenune DJIC nucrouHmka Toka u
€ro BHYTPEHHETO CONPOTHUBIICHUS

0,5

59

DNEeKTpOHHASI TPOBOAUMOCTD
TBEP/BIX METAIIOB. 3ABUCUMOCTD
COITPOTHUBIIEHUSI METAJIIIOB OT
temreparypbl. CBEpXIIPOBOJIUMOCTh

60

DIEKTPUYECKHUN TOK B BAKyyMe.
CBOMCTBA ANEKTPOHHBIX ITYYKOB

61

[TonynpoBOAHUKH, UX COOCTBEHHAS U
npuMecHasi IpoBoAUMOCTh. CBOMCTBA
p—~n-nepexona.
[ToynipoBOIHUKOBBIE TPUOOPHI

62

DNEKTPUUECKUM TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.
DIIEKTPOIUTAYECKAS JUCCOLIAALIMS.
DJIEKTPOIU3

63

DIIEKTPUUYECKHUM TOK B ras3ax.
CaMocToATeNbHBIN U HECAMOCTOSI-
TeNpHbIN pa3pan. Monnus. [1nasma

64

DnekTpudecKkue Mpudopsl U
YCTPOMCTBA U UX MPAKTHYECKOE
npuMeHenue. [IpaBria TeXHUKU
0€30macHOCTH

65

O6o0marouii ypok
«DIIEKTPOANHAMUKAY

66

KonTponbHas pabora mo teme
«nekrpocratuka. [locTosTHHBIN
AJIEKTPUYECKUN TOK. TOKH B
Pa3IMYHBIX Cpeax»

67

KonTposbHast padbora no teme
"OnexTpoanHaMuKa'

68

O6o0maronuii ypok mo Temam 10
KJjlacca
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11 KJIACC

n/n

Tema ypoka

KoanuyecTBo yacon

BCETro

KOHTPOJIbHbIE
padoThI

NpaKkTHYeCKHe
padoTsI

Jara
U3y4eHus

ITocTossHHBIE MAarHUTHI U UX
B3auMo/iclicTBHE. MarHuTHOE MoJie.
BekTop MarauTHOM MHAYKIIUH.
JInHMY MarHUTHOW WHIYKIIMU

MarauTHOE 1oJjie MPOBOIHUKA C
tokoM. OnbIT OpcTeaa. Bzaumo-
JEWCTBUE TPOBOTHUKOB C TOKOM

JlabopaTopHas pabora «3yuenue
MArHATHOTO TIOJISl KATYIIKH C TOKOM))

JleicTBME MarHMTHOTO IIOJISI HAa
MPOBOJHUK ¢ TOKOM. Cuina Ammepa.
JlabopatopHas pabora «Vccnenosa-
HHE JICHCTBUS NOCTOSTHHOIO MarHuTa
Ha PaMKy C TOKOM

JleicTBME MarHUTHOTO TOJISI Ha
JBIDKYITYIOCS 3aPSKEHHYIO YaCTHILY.
Cuina Jlopenua. PaboTa cumbl
Jlopenna

DnexkTpoMarauTHas uHAykus. [Totok
BEKTOpa MarHuTHOM nHAyKuu. J1C
WHIYKIIMUA. 3aKOH AJIEKTPOMarHuTHOM
nHayknuu dapajes

JlabopatopHas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON WHTYKIII)

NHnykTuBHOCTG. SIBNICHME
camonHaykuuu. JIC caMOMHIYKIIWH.
DHEprusi MAarHUTHOTO TOJIST KaTYIIKH
C TOKOM. DJIEKTPOMArHUuTHOE T0JIE

TexHuueckue yCTpoucTBa U Ux
[IPUMEHEHHE: TTOCTOSHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb,
YCKOPUTEIM 3JIEMEHTAPHBIX YaCTHII,
VHAYKIHOHHAS [1€Yb

10

O6o6maronuit ypok « MarauTHoe
noJie. DJIEKTPOMArHUTHASI HHTYKITHS

11

KonTponbHas pabora mo teme
«MarnurtHoe 1oJe.
DJICKTPOMArHUTHAS WHIYKIIHSD)Y

12

CB0OOHBIE MEXaHUYECKUE
Konebanus. 'apmoHNUeckue
KoJebaHusi. YpaBHEHHE
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rapMOHHUYECKHUX KOJEOAHUM.
[IpeBpatienue sHepruu

13

JlaGoparopHas pabota
«HccnenoBanne 3aBUCUMOCTH
neprojia MajbiX KojieOaHui rpy3a Ha
HUTH OT JIJIMHBI HUTH U MACChI TPy3a

14

Konebarenbubrit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHus B
U7ieaJIbHOM K0JIe0aTeIbHOM KOHTYDE.
AHaNOTHs MEXKIY MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOaHUSIMU

15

®opmyna TomcoHa. 3aKOH
COXpPaHEHUS SHEPTHH B UAECATBHOM
K0J1€0aTeIbHOM KOHTYpe

16

[IpencraBienue o 3aTyXarOmmx
KoJeOanusaX. BeIHY X /IeHHBIC MEXaHU-
yeckue kKoyiebanus. Pesonanc.
BrIHYXICHHBIC DIIEKTPOMArHUTHBIC
KoJeOaHus

17

ITepemennslil TOok. CHHYCOUIATbHBIN
IIEPEMEHHBINA TOK. MOIIHOCTH
NEPEMEHHOTO TOKA. AMIUITUTYIHOE U
JNEUCTBYIOIIEE 3HAYCHUE CUJIbI TOKA U
HaIPSHKEHUS

18

Tpancdopmarop. [IpousBoacTso,
nepenaya u noTpedieHue
AIEKTPUYECKON SJHEPTUN

19

Y CTpONCTBO U MPAKTUYECKOE
IIPUMEHEHUE DIEKTPUYECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKA,
JIMHUU BJIEKTpoIiepenay

20

DKOJIOTUYECKUE PUCKHU MPU
IPOU3BOCTBE 3JIEKTPOIHEPTUH.
KynbpTypa ucnonb3oBaHus 2JI€KTPO-
HHEPTUU B MOBCETHEBHON KU3HU

21

MexaHU4eCcKre BOTHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. CkopocTh
pacipoCTpaHEHUs U JYITMHA BOJTHEI.
ITonepedHbie ¥ MPOAOILHBIC BOJHBI

22

3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTB
3Byka. Beicora Tona. TemOp 3Byka

23

DONEeKTPOMAarHuTHHIE BOJHBI, UX
cBoMCTBa U cKOpocTh. Lllkama
AJIEKTPOMArHUTHBIX BOJIH

24

[TpuHIMIIBI paIUOCBS3U U
TeneBueHNs. Pa3BuTue cpencTs

26




cBs3u. Paguonokarmys

25

KonTponbrast padora «Konebanus u
BOJIHBI)

26

[IpssMonuHEHOE pacpoOCTpaHEHUE
CBETa B OJTHOPOAHOM cpene. Toueu-
HbI HICTOYHUK CcBeTa. JIyd cBeTa

27

OTtpaxeHue cBeTa. 3aKOHbI
orpaxkeHus ceera. [loctpoenue
M300paKEHUI B IJIOCKOM 3€pKaJie

28

[Ipenomnenue cera. IlomHoe
BHYTpeHHee oTpakeHue. [IpenenbHblit
YTOJI MOJIHOTO BHYTPEHHETO
OTpaKECHUS

29

JlaboparopHas padbota «13mepenue
MOKA3aTeNsl MPEJTOMIICHHS CTEKIIa

30

JInnzel. [loctpoenne nzoOpaxeHuil B
nun3e. DopMysia TOHKOW JIMH3BI.
YBenn4eHne JINH3bI

31

JlabopaTopHas pabota
«HccnenoBanue CBOMCTB
M300paXEHUN B JIMH3AX)

32

Hucnepcus cBera. CloHBINA COCTaB
6enoro ceera. L{Ber. JlabopaTopHas
pabota «Habntonenue nucnepcun
CBETa»

33

WNurepdepennus ceera. Audpaxuus
cBeta. JluppakunoHHas pemerka

34

ITonnepeyHOCTh CBETOBBIX BOJIH.
ITonapu3zanus ceera

35

OnTuyeckue MpuOOPHI U yCTPONCTBA
U YCTIOBUS UX 0€30MacHOTO
IPUMEHEHUS

36

['paHu1IBl MPUMEHUMOCTH
KJIaCCU4eCKOM MexaHuku. [locTynarsl
CIIELIMAIIBHON TEOPUU
OTHOCUTEIBHOCTH

37

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
3aMenJieHue BpEMEHU M COKpAILlCHUE
JUTAHBI

38

DOHeprus 1 UMIYJIbC PEISATUBUCTCKON
gacTULbl. CBS3b MACCHI C SJHEPTUEN U
VMITYJIbCOM. DHEPIrusi MOKOs

39

KonTponbHas pabora «OnTuka.
OCHOBBI ClielIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH)

40

®dotonbl. Dopmyna [lnanka. DHeprus
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U UMNyJibC poToHa

41

OTtkpsiTUE U UccienoBanue GoToddh-
dekra. OnbiTel A. I'. CtoneroBa

42

3akonbl potordhdexTa. YpaBHEHHE
OunmTeitHa s Gotosddekra.
«Kpacnas rpanuna» ¢ororddexra

43

JlaBenne cBera. OnbiThl I1. H. Jle6e-
neBa. XUMHUYECKOE TEUCTBUE CBETA

44

TexHuueckne yCTpoucTBa u
NPaKTUYECKOE TPUMEHEHHUE!
dboTor1eMeHT, (OTOIaTUHK,
coJIHEYHasi baTapesi, CBeTOINO]T

45

Pemenne 3agay no teMe «IJIEMEHTHI
KBAHTOBOU OIITUKHY

46

Mogenns atoma TomcoHa. ONBITEI
Pezepdopaa o paccestHuIo 0-4acTHII.
[limanerapHas Mogenp atoma

47

IToctynarsl bopa

48

N3nydenue u nornomieHue GoTOHOB
IIpU NIEPEXOJIE aTOMa C OAHOTO YPOBHS
SHEPIruu Ha Apyroil. Bunpl ciekTpos

49

BonnoBrie cBoMcTBa yacTHll. BoIHEI
ne bponnsa. KopnyckynsipHo-
BOJIHOBOM ayanu3M. CIIOHTaHHOE U
BBIHYXJICHHOE U3JIyYEHUE

50

OTKphITHE PAINOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpeneneHuto
COCTaBa PaJMOAKTUBHOTO U3JTy4YECHUS

51

CaoiicTBa anb(da-, 6era-, ramma-
u3IIydeHus. BnusHue pagnoakTuB-
HOCTH Ha KUBBIC OPTaHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
Nzotomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nydeHue

53

DHeprusi CBs3U HYKJIOHOB B sJIpe.
SnepHble peakunu. AnepHbiit
peaktop. [IpobaeMbl, IEpCIEKTHBHI,
AKOJIOTUYECKHUE aCIEKThI I€PHON
SHEPIreTUKH

54

DOneMeHTapHble YacTullbl. OTKPBITHE
no3uTpoHa. MeTopl HabIOEeHUS 1
pPErucTpalny dJIEMEHTAPHBIX YACTHULL.
Kpyrsiii cton «DyH1ameHTanbHbIe
B3auMoOJielicTBUI. EqUHCTBO
(bu3HuecKOr KapTUHBI MUPa
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55

Bup 3Bé3nHoro HeOa. Co3Be3nus,
SIpPKUE 3BE3/bI, MIJIAHETHI, UX BUIUMOE
nBwxkenne. CoHeyHas cucreMa

56

Comnnie. CoitHeyHast aKTUBHOCTD.
Ncrounuk 3ueprun CosiHIA U 3BE3]

57

3BE3IBI, UX OCHOBHEIC
XapaKTePUCTUKH. 3BE3/IBI TITABHOM
MmocjenoBaTebHOCTH. BHyTpeHHee
ctpoenue 3BE31. CoBpeMEHHbIE
MIPECTABICHUS O TIPOUCXOXKICHUN U
sBomronnK CoHITa U 3BE3T

58

Mueunsiit [Iyte — Hama ['anakTuka.
[Tonoxenune u npmxenue ConHua B
lNanakruke. ['anaktuku. Y€pHbie
JBIPHI B S/Ipax TAITAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3psIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

HGPGHIGHHBIC HpO6JIeMBI dCTPOHOMUHU

61

KoHTtpoJibHast padbota « 371eMeHTHI
ACTPOHOMUU U aCTPODU3UKI»

62

O6o6mraronuii ypok. Posb ¢uszuku u
ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYSCKOM, COLIMAILHOM U
ATUYECKOU cdhepax NesITeIbHOCTH
YyeIoBeKa

63

O6o6maronuii ypok. Posib 1 mecTo
(U3HKK U aCTPOHOMUH B
COBPEMEHHOW HAy4YHOU KapTHHE MHUPA

64

O6o0mmaromuit ypok. Posb
(bu3nUecKoil TeOpHUu B
(bopMUPOBAHNY TIPEICTABICHHIA O
bu3nyuecKoil KapTUHE MUpa

65

O6o6maronuit ypok. Mecto
(du3nUecKoil KapTUHBI MUpPa B O0LIEM
pSly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX NMPEIACTABICHUN O TPUPOE

66

MarauTtHoe noJjie. DNeKTpOMarHuTHast
VHTYKIUS

67

Ontuka. OCHOBBI ClIEIUATIBHON
TEOPHUHU OTHOCUTEIBHOCTH

68

KBanroBas ¢usuka. DneMeHThI
ACTPOHOMUU U acTpOoU3UKU
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JIMCT KOPPEKTHUPOBKHU Padodell mMporpaMmmMbl

®duzuka 10-11 kiaaccwl

ypoka

Tema ypoka

IMpuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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