MHUHHUCTEPCTBO IMPOCBEIEHUSI POCCUMCKOHN ®EJEPAIIMA
MunucrepcTBo odpasoBanusi CBepAJI0BCKOI 00,1aCTH

MKY BMO CgepaJjioBckoit o0siactu " YnpasiaeHue oopasoBaHus'

MBOY "Kambimiesckas COILI Ne 9"

YTBEPXIEHO

TUPEKTOP

EpmioBa E. B.
oT «25» 06 2025r.

PABOYAS IPOTPAMMA
(ID 7619155)

yueOHoro npeamera «®@u3zuka. bazoBbiil ypoBeHb»

st ooyvarouuxcst 10-11 ximaccos

Kambineno 2025



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro O0OIIero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXEHUN M TPEOOBAHUM K pe3ylbTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yudé€rom (enepanbHOl paboueld MporpaMMbl BOCIHMTAHHUS U
KOHIIETIIMM MpenoAaBaHus ydyeOHoro mnpeamera «@Pusmka» B 00pa3oBaTElIbHBIX
OpraHu3alusax Poccuiickon denepauny, peAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

ConepkaHue mporpaMMbl 1O (HU3MKE HampaBiIeHO Ha (popMupoBaHHUE
€CTEeCTBEHHO-HAyYHON KapTUHBI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METANpeIMETHBIM pe3yJibTaTam
oOydeHHMs, a TaKkK€ YYHMTHIBAET HEOOXOJUMOCTh peaU3alryd MEKIPEAMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4eOHbIMU THpeaMeramu. B Hel
OTPEAEIIAIOTCS OCHOBHBIEC LEIM M3Y4EHHs] (PU3UKU HA YPOBHE CPEAHEro OOLIEro
00pa3oBaHus, IIAHUPYEMBIE PE3YIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUPYEMBbIE pe3yJIbTaThl OCBOCHUSI Kypca (PU3UKU Ha Oa30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 TOaM 00y4YEeHHS;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®dusuka Kak Hayka O HambOosee OOHIMX 3aKOHAX MIPUPOJIbI, BHICTyMHas B
KayecTBe y4yeOHOro mpeaMeTa B IIKOJE, BHOCUT CYILIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHui 00 okpykatomeM mupe. [IkonbpHbIN Kype PU3MKN — cucTeMooOpa3yrouit
JUISL €CTECTBEHHO-HAYYHbBIX YY€OHBIX MPEAMETOB, MOCKOIbKY (PU3HUUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHUM, H3ydaeMbIX XHUMUEH, OWOIorHei,
¢usnueckorr reorpadueit u actpoHomued. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pa3HOOOpA3HBIX TEXHOJNOTMM B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TIOJIyY€HUSI HOBBIX MAaTEpUANIOB C 3aJaHHBIMU CBOMCTBAMHM U APYTHUX.
N3ydyenue QU3MKM BHOCHUT OCHOBHOM BKJIQJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpa oOydarluxcs, B (HOPMHUPOBAHWE YMEHUN NPUMEHSThH
Hay4YHBIA METO]I TO3HAHMSI IIPU BBIIIOJIHEHUU UMHU YU€OHBIX HCCIEI0BaHUM.

B ocHOBy kypca ¢u3uKu Ayl YpOBHS CpeaHEro oO0Iero oOpa3oBaHUS
NOJIOKEH PAJ HUACH, KOTOpbIE MOXKHO paccMaTpuBaTh Kak MPUHLMIBL €0
OCTPOEHHMUSI.



Hoes yenocmumocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beIUHEH BOKpYr (Qusnueckux Teopui. Beaymum B Kypce sIBIsSETCS
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuszanusi mpennonaraeT HUCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHUYECKUMU TTPOOIEMaMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKUX M TEXHOJOTHMYECKHUX MPUIIOKEHUN
V3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpPBI€ CBSI3aHBI C PAa3BUTHEM TEXHHKU W TEXHOJIOTHM, a TakkKe OOCYXKICHUS
po0JIeM paIrMOHAIBHOTO MIPUPOIOTIOIB30BAHUS M IKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBISOTCA Guznueckue Teopuu ((popmMupoBaHHE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHHUSI PUINYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
NPUMEHUMOCTH TEOpHUMl, JUIsl ONHCAaHWUA ECTECTBEHHO-HAYYHBIX SBJICHUN H
MIPOLIECCOB).

CHUCTeMHO-IEITeIbHOCTHRIN MOAX0/ B Kypce (PU3MKH peau3yeTcs MPexKIIe
BCEro 3a CUET OpraHu3alyy 3KCIEPUMEHTAIbHOU AESTENIbHOCTH O0Yy4aroluXcsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpPAaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MpaKTHUYEeCKUX padoT. BrijeneHue B ykazaHHOM IMepedHe JabopaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO IMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAHUPOBAaHUS U
ocHamieHus kaOunera ¢usuku. Ilpu »>TOM oOOecrmeunBaeTcs OBIAJACHHE
OOyJarOMIMMUCS YMEHHUSIMU TPOBOJUThL KOCBEHHbBIE H3MEpPEHUS, HMCCIEIOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPENJIOKEHHBIX TUIIOTE3.

Bonbioe BHMMaHUE YAENSETCS PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM aJi pacu€THBIX 3aJa4 MPUOPHUTETOM SIBIISIFOTCS 3aJa4M C SIBHO
3aJlaHHOM (PU3MYECKON MOJIETIBIO, TIO3BOJISIONINE MIPUMEHSTh U3YUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pazjefia Kypca, TaKk U MHTETPUPYsS 3HAHUS W3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHHE TPOTEKaHUSI (PU3MYECKUX SIBJICHUN W TPOLIECCOB B OKpYXKaroIlieh
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(GU3UKHM HA YPOBHE CPEIHETO 00IIero 00pa30BaHUs JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxoauMoe JadopaTopHoe OOOpyIOBaHUE Ui BBINOJHEHHUS YyKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (HU3UKE KIIOYEBBIX JEMOHCTpPAIlUNA IS
WCCIICIOBAaHUSI  WM3y4aeMbIX  SBJICHUW ©W  TPOILECCOB, OJMIUPHUYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMaTHYECKUX KOMIUJICKTOB M OOECIEYMBAETCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BUJE ITU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHHe HHTEpeca W CTPEMIICHHSI OOYYalONUXCS K HAydHOMY
W3YYCHUIO TMPUPOJbI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE NMPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (popMupoBaHuE
MCCIIeIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanne ymeHUW OOBSCHATH SBICHUS C HUCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHme TpeACTaBACHUN O poid (PU3WKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKy Ha YpoBHE CpPEeAHEro 00IIero 00pa3oBaHus:



e TpHOOpETEHHUE CUCTEMBl  3HAaHMUM 00  0o0mMX  (PUBHYECKUX
3aKOHOMEPHOCTHIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (U3UYECKUX SBJICHUN B TMPUPOAEC W JJIA TPUHATUS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoJIENblo, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHE (PUBUYECKUX OCHOB U TPUHITUTIOB JIEUCTBUSI TEXHUUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMHU CaMOCTOSITEIBHOIO IJITAHUPOBAHMS M IMPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHs] JOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

e CO3JaHUE YCIIOBUW IJISl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoautcs 136 yacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
IPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYATbHBIX
0COOEHHOCTEH 00Yy4arOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npuponae. HaydHble MeTOAbI MO3HAHUS OKPYKAIOIIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (U3NUECKUX SBICHUN U mporieccoB. HaydHple TUMOTE3HI.
du3nYecKre 3aKOHbI U TEOPUH. ['paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerenne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCThb) H
YCKOPEHUE MAaTEPUAIbHOM TOYKH, UX MPOEKIHUH HA OCH CUCTEMBI KOOpPIHMHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTA  KOOpPAWHAT, CKOPOCTH, YCKOPEHHWS, IYTH U MEPEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckne yCTpOMCTBA W IPAKTUUYECKOE NPUMEHEHHUE: CIUJIOMETP,
JNBUKEHHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPENAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Te B BO3yXe U B Pa3pEKEHHOM IPOCTPAHCTBE.

Hab6monenrie nBUXKEHUS Teja, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHus CBOOOAHOTO MaieHHUs.

HanpaBiieHre CKOpOCTH MpHU IBU)KEHUU 110 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yyeHne HEpaBHOMEPHOTO JIBUKEHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnegoBaHue COOTHOUIEHUS MEXAY MNYTAMH, MPOUIEHHBIMH TEIOM 32
MOCJIE/IOBATENIbHBIE paBHbIE MPOMEXKYTKM BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKCHUU C HaYaJIbHON CKOPOCTHIO, PaBHOM HYIIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Teja, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
NHuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnozunuu cui. Bropoit 3akon HbroToHa
IUIsL MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTepUAIBbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUS U cujia TpeHus nokosi. Koad puimeHT Tpenus.
Cuta conpoTHUBIIECHUS NPYU JBUKCHUU Teja B *KUIKOCTU UIIU Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHnueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JBI)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HerotoHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

Hesecomocts. Bec Tena nmpu ycKOpEeHHOM MOABEME U MAJICHHUH.

CpaBHEeHUE CUJI TPEHUS MMOKOS, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBECHs TBEPAOro Tesia. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIMX B IMPYKUHE H
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuaiibHOW TOYKHM (Tela), CUCTeMbl MaTepPHANIbHBIX TOYEK.
NMnynbc cuiabl U MU3MEHEHUE HUMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUXKEHHUE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTHHU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas DHEPruUst yOpyro
nebopMUpOBaHHOW  mpyxuHbl.  [loTeHlManbHas HSHeprus  Tena  BOJM3H
MOBEPXHOCTH 3E€MJIH.

[loTeHUMabHBIE WM HENOTEHUUAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHHsI MEXaHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA IIUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTuBHOE IBHKEHHUE.

[lepexoa moTeHUMAIBHON SHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuui axcnepumenm, rabopamopHule pabomol

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa ¢ MOMOMIbIO ABYX OAMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TE€Ja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. Mosekyssipaasi pusnka 1 TePMOAMHAMHUKA

Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU MeopUU

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICVCTBHSl 4YacTHUIl BellecTBa. MOJENM CTPOEHHS Ta30B, XKHUAKOCTEU H
TBEPABIX TN U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienei. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TeroBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopgens  ugeanbHOro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATLHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuyeckne yCTpOMCTBA UM TMPAKTUUYECKOE TNPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JTUCKPETHOE CTpOEHUE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKAQ3bIBAIOIIIHAE CYILIECTBOBAHUE MEXMOJIEKYISIPHOT O
B3aMMO/ICVICTBHS.

Mogenb, WILToCTpUpyolias NpUpoay JABICHHS T'a3a HA CTEHKU COCY/a.

OnbIThl, WUIFOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIBHOIO Tasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEKTY IMApAMETPAMU COCTOSIHUSL Pa3PEKEHHOT O
rasa.

Tema 2. OcHoeébl mepmoOuHaAMUKU

TepmoanHamuueckas cucteMa. BHYTpeHHSIE SHEPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MAEAIBHOrO  rasa. Buasl  Temionepenavu:
TEIUIOMPOBOJHOCTh, KOHBEKIUSA, U3IyUYCHHUE. Y IeIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3aKoHa TEPMOAMHAMUKH K HW3omporieccaM. I padudeckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuk. HeoOpaTuMOCTh MpoIeccoB B MPUPOJIE.

TeroBele  MamuHbl.  [IpyHUMNBL ~ ACHCTBHUS ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBust TemoBod mamuHbl. [{ukn KapHo u ero kodd@UIMEHT MOJIE3HOTrO
JIENUCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texnuyeckue ycTpoilcTBA H MPAKTHUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH 3HEpruu Teja MpU COBEPIICHUH PadOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnpiT 1o anuabaTHOMY pacCUIMPEHHIO BO3yXa (ONBIT C BO3IYIIHBIM
OTHUBOM ).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JBUTATE]IS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewecmea. Pazoevie nepexoovt

[lapooOpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOmOTHas U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe Teno. Kpucrannmueckue n amopgubie Tesna. AHU30TPONHSI CBOICTB
kpuctaiioB. JKunkme kpucramuibl. CoBpeMmeHHblE Marepuaibl. [InaBienue u
KpUCTaITU3anus. Y aelbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUIPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCcTpanys KpuCcTauioB.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTPUYECKU 3apsan. [Ba BHIA 3IEKTPHUYECKUX
3apsaoB. IIpOBOAHMKH, OUANEKTPUKU U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.
B3anmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid AIEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. HampsoxkéHHOCTh  anexkTtpuyeckoro mnons. [IpuHnun



CYIEPIIO3ULINU JJEKTPUUECKUX Tosiel. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIS.

PaGora cun  anektpocrarnueckoro  mosg.  [lorenuuman.  Pa3HocTh
NOTEHIHAIOB. IIpOBOAHMKM M TUAJNIEKTPUKU B 3JIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATOopA.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBJICHHUE. Y IEIBHOE COMNPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHueE.

DONEeKTpOHHAas  MPOBOJAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTb
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJIEKTPOJIUTOB.
DIIEKTPOAUTHYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudyeckuii TOK B ra3ax. CamMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, MCTOYHHUKH TOKa, JJIEKTPOHArpeBaTebHbIE MPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mMepeHure cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COIPOTUBIICHHS LHJIUHAPUYECKUX HPOBOJAHUKOB OT JUIMHBI,
IJIOLIAH MTONIEPEYHOrO CEYEHUS U MaTEpHaIa.

CMelaHHOE COeJUHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBJICHHS] METAITIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne cMemaHHOro COEAUHEHUS PE3UCTOPOB.

M3MepeHne 3I€KTPOABHKYIIEN CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHErO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3ydenune kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyHIECTBISIETCS C
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMoNoruu, XUMHUH, reorpaduu U TEXHOJOTHUH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelleHWe CHUCTEMbl ypaBHEHUH, JMHEWHas (QyHKIuS,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUH HA OCH KOOPAHHAT, CJI0KEHNE BEKTOPOB.

buonozusn: mexaHnueckoe ABMXKEHHUE B KUBOW mpupojae, nudpdysus, ocMmoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOW IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU WU



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAUIOB, JJIEKTPOJIMTUYECKAs IUCCOLHAALMS,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonocusn: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHH3MOB,
y4€T TpEHHS B TEXHUKE, MOMIIWIHUKH, WCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCA B TEXHUKE (pakera, BOJOMET WM APYru€), IBUrarellb BHYTPEHHETO
Cropanusi, mapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHAUIIMOHEP, TEXHOIOTUH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM YHUCJIE HAHOMATEpUAIOB, H
HAaHOTEXHOJIOTUH, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE S3JIEKTPONpuOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAJTbBAaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

[locTostHHBIE ~ MarHUTHl.  B3anmonelicTBUE  NOCTOSIHHBIX ~ MarHuTOB.
MaruutHoe mnone. Bekrop marHuTHOM uWHAYKUWH. [IpuHomn cynepno3nnuun
MArHUTHBIX NoOJieH. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa NUMHWNA MAarHUTHOU
VHIYKLHAU OIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe T1IOJIE TIPOBOAHMKA C TOKOM. KapThHa JMHUN WHIYKIMHA
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHHKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzauMonencTsue NpoBOIHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOAyJib U HaIlpaBJICHUE. [BUKEHHUE 3apsiKEHHOW YacTHULIbI
B OJTHOPOJTHOM MarHuTHOM Ione. PaGora cuiel Jlopenta.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHW. OJIEKTPOABIKYIIAs CHJIA WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe anekTpHueckoe Mose. OJIEKTPOABIKYLIAs CHJIa HWHIYKUHUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuiio Jlenua.

NHayKTUBHOCTE.  SIBIIEHWE CaMOMHAYKUMH. OJEKTPOABMKYINAS  CHJIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHUE: II0CTOSTHHbIC
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENM 3JIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBlieHME PNEKTPOMArHUTHOW UHIYKIIUY.

ITpaBuno Jlenua.

3aBUCHUMOCTb JJIEKTPOABHKYIIEH CUJIBI MHAYKIIMM OT CKOPOCTH M3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3ydenne MarHuTHOrO MOJIsl KATYIIKA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I"apmonnueckue konedanus. Ilepuon, vacrora, amrumtyna U ¢aza KojaeOaHUU.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJI€OaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHIMU  KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPrUM B HI€aTbHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBiieHre 0 3aTyxarouux KojieOaHusX. BbIHYKIE€HHbIE MEXaHUYECKHE
kosnebanusd. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemenHsblii TOk. CHHycOMAANbHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. [IpousBoncTBo, nepenaya U NOTpedIICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHuyeckne yCTpPOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTrpoB KojeOaTeabHOM CUCTeMbl (MPYKMHHBIA WIH
MaTEeMaTUYECKU MasiTHUK).



HabGmronenue 3aTyxarommx KojacoaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOOTHBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc Tmpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuui sxcnepumenm, rabopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOIa MalbIX KOJIeOAaHHM Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TMEpPEMEHHOTO TOKA B LENUM M3  IOCIEI0BATEIIBHO
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3J1eKmMpOMAZHUMHbBLE 80JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss M JJjuHa BOJHBL [lomepeuHble W MPOJOJIbHBIC BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE, MOJIApU3aIus, TUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »MEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JEeKTPOMAarHuTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOMIEH CPEbl.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YIbTPAa3BYKOBAasl AUArHOCTHMKA B TEXHUKE M MEIMIIMHE, paaap,
paaronpuéMHUK, TeTIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHECHUE MOMEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmronieecs Teo Kak UCTOYHUK 3BYKA.

HaGmronenne oTpaskeHus U MPEeToMIICHUST MEXaHUYECKHUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM U
YacTOTOU KOJIeOaHUA.



HccnenoBanue CBOMCTB  DJICKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
IpeIOMIICHHE, OJsipyu3atus, Judpakius, UHTephepeHITHs.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
OoIHOpoAHOM cpene. JIyd cBera. ToUueUHBIN UCTOYHHK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Jucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[Ber.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKas cuiia TOHKOM JuH3bl. [locTpoeHue wu300pakeHuil B
coOuparoIuX U paccerBarouMx JuH3ax. GopMyna TOHKON JUH3BL. YBeIUYEHUE,
JaBAEMOE JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuust cera. JudpaxkinuoHHas pemérka. YcClIoBHE HaOMIOACHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITUOHHAS pelIETKa, TOJSIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHHOE PACHpPOCTPAaHEHUE, OTPAXKEHHUE U TMPEJIOMIICHUE CBETa.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenp cBETOBOAA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

HaOmonenue narepdepeHnnn cBera.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[TonyyeHue crieKkTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul



M3amepeHune mokaszaressi IpeIoMIICHHUS CTEKIIa.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaILHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUH OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEILHOCTH DWHILITENHA.

OTHOCHTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpPAILEHUE
JUTHBI.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUEl U UMITYJIbCOM PEISTUBUCTCKOW YaCTULIbL. DHEPrUs
MIOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmul KAHMOBOU ONMUKU
®ortonsl. opmyna [lnanka cBa3u sHEeprun GOTOHA C €ro YaCTOTOW. DHeprus
Y UMITYJIbC (DOTOHA.
OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. Ypasuenue DitHmrerHa aia dororddexra. «KpacHas rpaHuiiay

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue u morionieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBrwie cBolicTBa yactuil. Bonubl e bpoina. KopnyckyispHO-BOIHOBOM
Jyaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTEDP.



Jlemoncmpayuu

Mopens omnbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna 1o ompedesieHuI0  cocTaBa
paanoakTuBHOrO wW3nydeHus. CBoiictBa anb(da-, Oera-, ramMMa-U3Iy4dCHUS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnwiii peaktop. TepMmosimepHbiid cuHTe3. [IpoOnemMbl U TMEPCHEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKTHI SAEPHON SHEPrEeTHKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACUCTBUS. ENMHCTBO (pU3nvecKoil KapTUHBI MUpA.

TexHnueckne ycTporCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHIL.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgea 8. DiieMmeHTBI aCTPOHOMUM U ACTPOPUINKH

Otanbl pa3BuTUs acTpoHoMUH. [IpukiiagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bupa 3Bé3nnoro nHeba. CosBe3nusi, sSpkue 3BE3/bI, IIAHETHI, MX BUIUMOE
JIBIDKCHME.

Conneunas cucreMa.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/bI, MX OCHOBHBIEC XapaKTEpUCTUKH. JluarpamMma «CHEKTpaJIbHBIM Kilacc —
CBETHUMOCTB». 3BE3bI TJIaBHOM IIOCJIEAOBATCIIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIaBHOW MOCIIEN0BATEILHOCTH. BHYTpeHHee CcTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUH W 3BOMouMH CoiHLA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazoeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

Macirabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HaGmronennst HEeBOOPY>KEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

HaOmonenus B Teneckon Jlynsl, mnaner, Miaeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAIbHON U 3THYECKOH cepax NesTeIbHOCTH YEIOBeKa, pOJib U MECTO (DU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dusznueckor KapTUHBI MUpa B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuM, reorpaduu U TEXHOJOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBIICHUE, HAy4dHbIM (akT, rumores3a, (u3MUecKas BEIWYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHUWE CUCTEMbl YpPaBHEHHI, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeieNICHNUE IOMIaAN TUIOCKUX PUryp u 00bEMa Tell.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUSI B KUBOW MPUPOJE, NCHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJd, MEXaHW3Mbl OOpa30BaHUsl KPUCTAUIMYECKONW PEIIETKU, CHEKTPaTIbHbBIN
aHaJIu3.



leocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJeKH MarHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaaUuONPUEMHHK, TEICBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpemmera «®du3nka» Ha YPOBHE CpEOHETO OOIIETo
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOECHUS yueOHOro npeamera «dusnkay A0HKHbBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTb OOYyYaromMXcsi PYKOBOICTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOr0 OOIECTBa, paclIMpeHue KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOr0 OOIIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPAaTHYECKUX EHHOCTEM;

TOTOBHOCTb BECTM COBMECTHYIO JESTEIBHOCTH B MHTEpPECAX I'PAKIAHCKOIO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJIEMCTBOBATh C COUUAIbBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) IATPHOTHYECKOI0 BOCTIMTAHUS :

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIAHCKOMN UJIEHTUYHOCTH,
MaTpUOTU3MA,;

LICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE DPELICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyuiero Gpu3nYecKoi HayKe;



5) Tpya0BOro BOCIIMTAHUSI:

HWHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BBIOOD
Oyayuiei mpodeccun 1 peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0pa3oBaHUIO U caMOO0Opa30BaHUIO B 00JIacTH
(GU3MKY HA TPOTSHKEHUHU BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh JSKOJOTMUYECKON KyJIbTYphl, OCO3HaHUE TJIOOAIBHOTO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE U OCYLIECTBIICHUE AECUCTBUM B OKPYKAIOIIEU CpEelIEe HA OCHOBE
3HAHUS LEJIed YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA,

paclIMpEeHUE OIbITa JACSTEIbHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UICCKON HAYKH;

OCO3HAaHWE I[EHHOCTM HAYy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IIpPOIIECCE
U3ydeHUs  (U3UKKA ~ OCYHIECTBJISITH ~ NPOEKTHYIO U HCCIIENOBATEIbCKYIO
NEeSATeNbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE Y4eOHbIe 1eHCTBUS
ba3oBble JJornueckue aeiicTBUsA:
CaMOCTOSITEILHO  (pOpMyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeATh IEe JeATCIIbHOCTH, 3aJaBaTh IapaMETPbl W KPUTECPUU HX
JIOCTHIKEHHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEUYUS B  PACCMAaTPUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThIBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepUalibHBIX U1 HEMATEPUATILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JICATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIETISIM, OLIEHUBATh PUCKU MOCIICICTBUM AEATEIHHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIQJICTh HAYYHOH TEPMUHOJOTHCH, KIFOUCBBIMH TOHATHUSMH W METOJaMU
(u3nUecKol HayKu;



BJIQJICTh HABbIKAMU y4EOHO-UCCIEOBATEILCKOW U MPOEKTHOM AESITeIIbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJAJIETh BHJAMU JEATEIHHOCTH 110 TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATH TNIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajadvy,
BBIIBUTATh TUINOTE3y €€ pEIIeHHS, HAXOIUTh apryMEHTHI JUIsl JTOKa3aTeIhCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ pEIIeHHUs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTb U (POpMyIupOBaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTENIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HAaHUS 1O (U3MKEe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, MpPEJIaraTh OPUTMHAIBHbBIC TTOJIXOIbI U PELICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJIy4E€HUsI MHPOpPMAIMK (PU3HMUECKOT0 CONEpKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISATh TIIOWCK, aHAU3,
CUCTEMATHU3AlUI0 W HMHTEPIPETANi0 HHGOPMAIMKU PAa3IMYHBIX BUIOB U (HOpM
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CPEICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TE€XHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/a4  C COONIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€30MacHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAECpXaHHMs B pa3IMYHbIX (opmaTax ¢
y4€TOM Ha3zHAYeHHUsSI MH(POpPMAIIUU U 1IEJIEBON ayJUTOPUH, BHIOUPAsT ONTUMATbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBIISITh OOIIEHUE HAa YpOKax (PU3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalMd W cMAr4arb
KOH()JIMKTBI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHUSI C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHAMBUAYaJTbLHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX IEHUCTBUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHM KaKA0r0 YjieHa KOJIJICKTHBA,;

MPUHUMATh  1[€JIM  COBMECTHOW  JIESATEJIbHOCTH, OpPraHU30BbIBaTh U
KOOPAMHUPOBATh JIEUCTBUS MO €€ ITOCTMKEHUIO: COCTABJIATH IUIAH JICMCTBHM,
pacupenensaTh poiau ¢ y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOU pabOThI;

OLICHMBATh Kaye€CTBO CBOETO BKJI3Ja W KaXJOr0 Yy4YaCTHHKAa KOMAaHJbI B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OIEHUBAaTh WJAEHM C TIO3UIMM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIISATh TO3UTHUBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOATEJIbHO OCYLIECTBIISITh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIaCTU
(U3MKM W acTPOHOMHH, BBIBIATH NPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YYETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEITOYTCHUMH;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacmupsTh paMKi Y4eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOUTECHUN;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO D3PYIUIMH B 001acTH
(U3HUKHU, TTOCTOSTHHO TIOBBITIIATH CBOM 00PAa30BaTEIbHBIN U KYIbTYPHBIH YPOBCHD.

CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh  HABbIKAMM  TIO3HABATEJIbHOM  pedieKCMU  Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI Pe(IEKCUU ISl OLIEHKH CUTYyallud, BHIOOpAa BEPHOTO
pelleHus;



YMETh OIICHUBAaTh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKH.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPIIEHCTBYETCS AMOLIMOHAJIHBIN UHTEJUIEKT, MIPENOIararomuni
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AIMOILIMOHATILHOE
COCTOSIHME, BUJIETh HAMpPABJICHUS Pa3BUTUSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEACHUE, CIIOCOOHOCTh aqanTUPOBAThCS K
SMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOLMOHATILHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xonmy o6ydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
yYpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OO YyUYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHHUH
COBPEMEHHON HAy4YHOW KAPTHHBI MHUpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAsI CUCTEMa OTCUYETa, a0COJIIOTHO TBEPIIOE TENO,
UJICATTBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEW W TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHun PU3NYECcCKux 3ajad;

pacno3HaBaTh (puznuecKue SBICHUS (MPOIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KMHETUYECKOM TEOpHUU CTPOCHHMS BEIIECTBA U



AJICKTPOJMHAMUKHK:  PAaBHOMEPHOE W PaBHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKCHUE, CBOOOJHOE TIaJeHHUE TeJ, JBIKCHHE 110 OKPYKHOCTH, HWHEPIHUS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TEJI, U3MEHEHUE 00bEMA TeJl IPU HarpeBaHUM (OXJIaKACHUH ), TEINIOBOEC
paBHOBECHE, WCIApPECHHE, KOHJCHCAIWS, TIJIABICHHWE, KPHUCTAJUTM3AIUs, KUIICHUE,
BJIQKHOCTh BO3/1yXa, IMOBBIIICHHUE AaBJICHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPHITOM
cocyne, CBsSI3b MEXKAy IlapaMeTpaMH COCTOSHHS Tra3a B  H3OIpOIeccax,
AJICKTPHU3AITUS TN, B3aUMOICHCTBUE 3aPsIOB;

ONKCHIBATh MEXAaHWYECKOE IBUKEHHUE, UCIOJIb3YS (DU3NYECKHUE BEIMYWHBI:
KOOpAWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHuJa,
UMITYJIbC TeJla, KHHETUYECKass dHEPrusi, MOTCHIUAIbHAS dHEPTUs, MEXaHU4YecKas
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(GU3UYECKUM CMBICT HCHOJB3YyEMbIX BEJIMYMH, WX OOO3HAYCHHS U E€IUHUIIBI,
HaxoauTh (OPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3UUECKYIO BEIIMUUHY C APYTUMHU
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCTIONIb3ys  (U3MYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpeIHss
KHHETHYECKash PHEPrusi XaOTHYECKOTO JBIDKCHHUS MOJICKYJI, CpeaHEKBaJApaTUIHAsS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUM
MPAaBWIBHO TPAKTOBaTh (PU3WYECKHA CMBICT HCIONB3YEMbIX BEIMYHMH, WX
0003HAUYCHUST W CIWHUIIBI, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO0 BEIMYMHY C IPYTUMH BeTUIHUHAM;

OIMHMCHIBATh M3YYCHHBIE DICKTPUUECKHIE CBOMCTBA BEIIECTBA U JICKTPUICCKUE
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AJIEKTPHYECKOE T0JIe, HAMPSHKEHHOCTH TOJISA, MOTSHITUAN, PA3HOCTh IMOTEHITNAJIOB;
IpU ONHWCAHWHM TIPABWILHO TPAKTOBATh (PU3WYECKUA CMBICT HCIHOIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHATM3UPOBATh (PU3MYECKHUE TPOIECCHl W SBICHUS, WCIIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPAaHEHUS WMITYJhbCa,
MPUHITUIT  CYMEPIIO3UIIMNA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KUHETUYECKON SHEPIHH TEIUIOBOTO JABMKCHHUS MOJIEKYT C
aOCOJIFOTHOM TEeMIIEPaTypOM, MEePBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUS
AJIEKTPUUECKOTO 3apsaa, 3akoH KyloHa, TpW 3TOM pa3audarh CIIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUINBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HHU;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOrO O0OpYJIOBaHUS, MPOBOJUTH OMBIT H
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHU;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCHpOBaTh PE3yNbTATHl TIOJYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBuiia OE30MaCHOr0 TPy/a MPU MPOBEICHUHU HCCIIEAOBAHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4e€OHO-MCCIENOBATEIIbCKOM U MPOEKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO,
UCIIONB3YS (PU3MUECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/lauu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHUs, MPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NYECKON BETUYUHBI;

peniaTh KaYeCTBEHHBIE 33]]a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LEMIOYKY PACCY)KIACHUN C OMOpPOM HA HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3UYECKHE SIBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALINU
Y TIPEJCTAaBICHUSI YUeOHOW U HAayYHO-TIOMYJISIPHON MHGpOpMAINK, TIOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTUE HAYKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOLIETO0 MHpPA, B pa3BUTHUE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalIeHUH ¢ ITPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPaHEHUS 3I0POBbS U COOIIOJICHUS] HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBaeMoOl IPOOIIEMBI.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B Pa3BUTHUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIBl TMPUMEHEHHS] M3YyYEHHBIX (U3NYECKUX MOJENeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIOHHAsh MOJieJIb aTOMHOIO siipa NpHU PElIeHUH (PU3UYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aMMOJEVWCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHunsd, AUGpakuus W T[OJspuU3alus CBETa, JHCIEepCUs CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIuOaKTUBHOCTB;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PpAa3IUYHBIX  CpeA) W
AJIIEKTPOMATrHUTHBIC SIBIIEHUS (IIPOLECCHI), HCIONB3Yd (U3NYECKUE BEITMYMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMXKYINAA CHiia, padoTa TOKa,
WHIYKIOUST MarHUTHOrO moisi, cwia Awmnepa, cuia JIopeHna, MHIAYKTHBHOCTB
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KonebaHuii B KoinebaTedbHOM KOHTYpe, 3apsi W cujla TOKa B IPOLECcCe
TapMOHMYECKUX DJEKTPOMArHUTHBIX KojieOaHU#, (OKYCHOE pacCTOsHHE U
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUYECHHUS M €IHHMIIbL, YKa3bIBaTh
(GopMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3MYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIb3YA
(¢u3nyecKkue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U



4acToTa CBETa, SHEPIHsl U UMIYJIbC (POTOHA, IEpUOJ MOIypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs W E€IUHUIBI, yKa3blBaTh (HOPMYJIbL,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIUHCIISATH 3HAU€HHE (PU3NYECKOI BEITUYNHBI;

aHaAJM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIONB3YsS (U3NYECKUE
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEA0BATEIBHOIO U MMAPAJUIEIIBHOIO
COCAMHEHUS MPOBOJHUKOB, 3akoH Jlxkoyns—JleHlia, 3aKOH 3IEKTPOMArHUTHOM
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHsI DHEPruM, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUS
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXEHHE U YCJIOBUS (TpaHUIlBl, 00IacTH)
IPUMEHUMOCTH;

OIpEAEIISATh HANPABICHUE BEKTOPA UHAYKIIMM MATHUTHOT'O IOJI TPOBOJAHHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBIICHUU W
IPOLECCOB C HCHOJb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHUI: MpPH 3TOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOJUTH OIBIT U
dbopMyIMpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUs! GU3NYECKUX BEIUYHH, MIPU
ATOM BBIOMpAaTh ONTUMAIBHBINA CHIOCOO KM3MEPEHHS M HMCHOJIb30BATh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPENTHOCTEN N3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHUM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIWYUH B BHUJE TAOIUI U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBwiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax yd4eOHOro S3KCIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM W IMPOEKTHOU
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U J1AOOPAaTOPHOrO
000pyI0BaHMUS;

pelmaTh pacy€THbIE 33JaYd C SIBHO 3a/laHHOM (U3MYECKON MOJENbIo,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (PU3MYECKYIO MOJENb, BBIAEIATh (PU3NUECKHE BEIMYUHBI U (HOPMYIIHI,



HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PAcu€Thl M OLIEHHWBATH PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYXICHHI C ONOpOM HAa HM3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/CTaBiIeHus] y4eOHOM M Hay4yHO-TIOMYJISIPHOW MH(POpPMALMHU, MOTYYEHHOU U3
Pa3UYHBIX HICTOYHUKOB, KPUTHUECKH aHAJTM3UPOBATH MOTy4aeMyr0 HHPOPMAIUIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCJIOBHUS X 0O€30MacCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
i obecriedeHusi 6€30MacHOCTH MpU O0palleHuu ¢ MpUOOpaMu U TEXHUUECKUMU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELUICHHE paccMaTpruBaeMoil mpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JJIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uugpoBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMPOrPaMMBbI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6moreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6moreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
Bbu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bF72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmoteka IJOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubmuotexa [IOK

da30BbIE EPEXOJIBI

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

Uroro no pazneny 24
Paznen 4. JIEKTPOAMHAMUKA
Bbu6moreka [JOK
41 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bu6mmotexa [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KVIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM udposbie
Ne n/m pasi Kontpoasbnsbie | IlpakTuyeckue (pp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MaruauTHoe noJsie. DJIeKTpOMarHuTHas bubmotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmoreka [{OK
' Kosiebanust https://m.edsoo.ru/7f41c97c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6muorexa IJOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41¢c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bub6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

4.3

ATOMHOE 411p0

bu6morexa IIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;ISS;I;T:;(:OESII; £41697c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 E::E:;I;T:clj?ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
JI:;H Tema ypoxka Beero Konrtpoasbnbie | IlpakTudeckue i[:y:ennﬂ :)Iﬁ[()ba[:()ma:eﬂbnble
padoThI padoThI
pecypchbl
®duzrKa — HayKa o0 IpUpoze.
1 Hayunpie MeT(})],Z[I:I nofoHIiI 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIIero Mupa
Pouib 1 MecTo Qpu3uku B

5 (dbopMUpOBaHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YyHOU KapTUHbBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIPHOCTH IO CH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO 1 bubmoteka IJOK
nBukenus. [lepemenienue, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSAMOIMHENHOE 1 bubmmoreka [IOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubmmorexa LIOK
JIBUYKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najieHue. Y CKOpeHHE 1 bubmoteka [JOK
CBOOOIHOIr0 NaJcHus https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUKEHHUE.

7 JBrmkeHne MaTepuaJbHON TOYKH 1O 1 bubmioreia LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHiun otHocuTenbHOCTH ["amuies. 1 bubmmorexa LIOK



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

NuepuunaibHble CUCTEMBI OTCUETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [TpuHiun

bu6moreka [JOK

o cyneprosHuiit i Brop OHVSaKOH https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepruanbHON TOUKH

10 Tperuii 3akoH HeroToHa U151 bubmmoteka LIOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro taroreHus. Cuina

11 Tshxectu. [lepBas KocMuueckas bubmorexa [JOK

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

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kordduiment tpenus.

13 Cuna cgnpOTHBnel({bﬂ(I:I npu ;[BH)P;eHI/H/I bubmorexa [JOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COIIOTHO TBEPOTO TENA. bu6mmoreka [JOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUATbHBIX TOYEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUXKEHUE
PaGoTa 1 MOIITHOCTH CHJIBI.

16 Kunernueckas 3Heprus MaTepuanbHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUY €CKOW dHEPIUU

17 [TorennuanbHas HEPruUs. Bbu6moreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHMabHAS SHEPTHUS YIIPYTO

e OpPMHUPOBAHHON TIPY)KUHBI.
[TorentmanbHas SHEPrUs Tena BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHble U HEMOTEHIIUATbHbBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKON
SHEPruu

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

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEeXaHNJeCKOMN OHCPruunu
TeJla Ha MPUMeEpE pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KontponsHas pabora mo reme
«Kunematuka. /Ilunamuka. 3aKOHbI
COXpPaHEHHSI B MEXAHUKE»

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep ABUKEHUS U

B3aMMOJCH CTBUS YaCTHI] BEIIECTBA.
Monenu cTpoeHUs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIN

23

Macca monekyin. KonnuectBo
Bemiectna. [locrossHHas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ uzmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

HNneansubiii ra3 B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa

26 Cpe/lHEN KMHETUYECKOW SHEepruu bu6mmoreka [JOK
JIBUKECHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI
JlaGoparopHas pabora

28 «HccnenoBanue 3aBUCIMOCTH MEXKTY
napaMeTpaMu COCTOSTHUS
pa3pexeHHOr o ra3a»

29 N3onporecchl B Wi€aTbHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 cnocoOnrI €€ n3meHenus. KomnuecTro bubmotexa [JOK
TEMJIOTHl ¥ paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO H/1€aJIbHOT0
rasza

31 Bunb! Terionepenaun bubmmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMI0EMKOCTD BEILIECTBA.
32 KosmdecTBO TemoTsl mpu bu6amorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolece

33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €T0 bubmorexa [IOK
MIPUMEHEHHUE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpatuMocTs mporieccoB B bubmotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoil 3akon
TEPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun pevictus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKonoruueckue npodeMbl
TETIOAHEPT eTUKH
38 O6o0maromuii ypok «MouiekynsipHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas padbora mmo reme
39 «Monexymsipaas ¢puzuka. OCHOBBI bubmorexa [TOK
yop ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHU KU
40 [TapooGpa3oBaHue U KOH/IEHCALIUS. bubmuorexa IIOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3/yXa. HachimeHHbIH bubmorexa [JOK
AV B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucranamueckue u
42 aMmopdHbIe Teaa. AHU30TPOIHUS bubmotexa [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiuibl. COBpeMEHHBIE MATEePHAITBI
[TnaBiaeHUe U KPUCTAILTU3ALIMSL.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOimmanus
bu6mmoreka [JOK
44 % 0
PABHCHHC TEILIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3aIMs Te. DIEKTPUYECKU N bubmoteka IJOK

3apsan. [IBa BUa 37EKTpUUECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiioB

[TpoBOAHUKY, AUBIEKTPUKHU U

bu6moreka [JOK

46 [IOJIYIIPOBOIHUKU. 3aKOH COXpaHEHUS
yHpoBOL p https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOr0 3apsia
B3aumoneiictBue 3apsaaoB. 3aKoH
47 Kynona. ToueuHBIN 31eKTPHYECKUN bubmorera HOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsk€HHOCTD 31€KTPUYECKOTO
48 nosst. [IpuHOMn cyneprno3uinuu bubmmorexa [IOK
ANEKTPUYECKUX moJien. JInuuum https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTH
PaGoTa cuit aekTpocTaTHYeCcKoro
49 noid. ITorennuan. Pa3nocts bubmorexa HOK
' ) https://m.edsoo.ru/ff0c6f00
[IOTEHIIMAJIOB
IIpoBOOHUKY U OUDJIEKTPUKHU B
50 3JIpeKT OCTaTHYECKOM HOI:.:IG buGmrorexa ITOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudueckas MpoOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHnmeHncaro
p A p https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTbD MIOCKOTO
52 KOHJIeHCcaTopa. DHEPrus 3apsHKEHHOr0 bubmrorexa ITOK
pa- p p https://m.edso0.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIEHcaTopa"
[TpuHUMO AEHCTBUS U IPUMEHEHU E
54 KOH/JIEHCATOPOB, KOMUPOBAJILHOTO

ammapara, CTpyHHOTr0 pUHTEpA.
DNeKTpocTaTUy ecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMiIeHHE DIEKTPOPUOOPOB

55

DNIEKTPUYECKUN TOK, YCIIOBUS €T0
cyuiectBoBaHusA. [10CTOSAHHBIN TOK.
Cuia Toka. Hanpsokenue.
Conpotusnenue. 3akoH OMa st
ydacTKa [enu

56

[TocnenoBartenbHOE, NapaiesbHOE,
CMEILIaHHOE COEeINHEHNE
IpoBOAHUKOB. JIabopaTopHas pabota
«M3yueHne cMEIIaHHOI O COeJUHEHUS
pE3UCTOPOB»

0.5

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

S7

PaGoTa 1 MOITHOCTP 3JIEKTPUUECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /1715 TOJTHOMU (3aMKHYTOMN)
annekTprueckoi nenu. Koporkoe
3ambikanue. JlabopaTtopHas paborta
«3mepenne D/1C ncTouHnKa TOKa U
€ro BHYTPEHHEr 0 COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PezepBHblii ypok. KoHTponbHas
pabora o Teme "DnekTpoarHamMuKka" /
Bcepoccuiickas npoBepouHas paboTa

bubmioreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o006maromuit ypok
«QnexTpoarHamukay / Beepoccuiickast
poBepovHas pabora

bubmioreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIeKTPOHHAs MMPOBOAMMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COITPOTUBJICHUS METAJIIIOB OT
temnepaTtypbl. CBepXIIpOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

62 DIIEKTPUYECKNN TOK B BaKyyMe. 1
CBoiicTBa 2JIEKTPOHHBIX TYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS U

63 pUMecHasi MpoBoIUMOCTb. CBOMCTBa 1 bu6mmoreka LIOK
p—n-nepexona. [loaynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
ONEeKTpUUYECKUH TOK B pacTBOpax U
pacIiaBax 3JEKTPOJIUTOB. bubmmoreka LIOK

64 1
DNEKTPONUTUYECKAS TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIn3
DJEKTPUYECKUI TOK B ra3ax.

65 CaMOCTOSITETIbHBIN 1 1 bubmoteka [JOK
HECaMOCTOATENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuyecKue npubopsl u

66 YCTPOMCTBA U UX MPAKTHYECKOE 1 bubmmorexa [IOK
npumeHenue. IIpaBuna TexHuKu https://m.edsoo.ru/ff0c86fc
Oe3omacHoCcTH
KonrtponsHas pabota o teme

67 «2nekTpoctaTtuka. [locTosHHBII 1 bubmmorexa [IOK
AeKTpuYecKuit ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3NIUYHBIX Cpeaax»

68 PesepBubiii ypok. O000mammmii ypox 1 bubmotexa [JOK
no reMam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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11 KVIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypora Bcero Konrpoapitbie | - Hpakririeckie fl[:;'-:leﬂl/lﬂ :)lgg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTrHUTBI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop MmaruutHOM MHAYKUUU. JIuHUM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsHuTtHOE€ 1oje TpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopnelicTBue MPOBOAHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO OJIS1 KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
NpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MAarHuTa Ha PaMKy C
TOKOM)

JleilicTBME MAarHUTHOTO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuia Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
JlopeHnna
OnekTpoMarauTHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKkuuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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

nHaykuuu Papaaes

JlabGopaTopHas pabora
«MccnenoBanue sABiIeHUS
DJIEKTPOMATHUTHON MHTYKITU)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NHunykTuBHOCTD. SIBIIEHHE
camounaykiuu. IJ{C caMOMHIYKIINH.
DHeprusi MarHUTHOTO MOJISI KATyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

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

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUThI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHbBIX YACTHII,
WHIYKIMOHHAs IIeYb

10

O6o6maromuit ypok «MaruutHoe
II0JIE. BHGKTPOMaFHI/ITHaf[ HWHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o reme
«MarunuTHoe 1noe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHbIE MEXaHUYECKHUE
kosiebanus. ["apMoHMueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHM.
[IpeBpaiuenue sHepruun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JJIMHBI HUTH U MacChI Tpy3a»

14

KonebatenpHsblil KOHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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AJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaIbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MexxJy MEXaHU4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJI€0aHUAMU

15

®opmyna TomcoHa. 3akoH
COXpaHEHUs DHEPTUH B UICATHHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KoseOaHusX. BeiHyXK/1eHHbIE
MexaHu4Yeckue Konebanus. Pesonanc.
Brinyx1€HHBIE JIEKTPOMAarHUTHBIE
KoJicOaHust

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslit Tok. CUHYCOUIATIbHBIN
MEepEeMEHHbIN TOK. MOITHOCTD
MEePEeMEHHOr 0 TOKa. AMIUIUTYHOE U
JIEUCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HaNpsHKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBonctso,
nepeaayda u norpediaeHue
UIEKTPUY ECKON SHEPTUH

19

YCTpoiCTBO U MPAKTUUYECKOE
IIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMEeHHOr0 TOKa,
JMHUM 3JIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHUECKHUE PUCKU TIPU
IIPOM3BOJICTBE JIEKTPOIHEPIUU.
KynpTypa ncnonb3oBanus
AIEKTPO3HEPTUH B IMTOBCEIHEBHOM
JKU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4ecKue BOJIHBI, YCIOBUS
pactipoctpanenus. [lepuosa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa U cKopocTs. 1lIkamna br6amorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUACHUS. Pa3BuTHE CpECTB
cBsA3U. Paanonokanus
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
IIpssMonuHeENHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOHOM Cpelie. bubmoteka IJOK
ToueyHsblii HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoeHue bubmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
M300pa)KEHUM B MIIOCKOM 3epKaiie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEeE oTpaxeHue. [IpenenbHblii bubmuorexa [IOK
YT0JI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaXKeHUs
29 JlabopaTopnas pabora «3mepenue bubmotexa [JOK
MIOKa3aTeNs NPEIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenue nzodpakeHuit B bubmmorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

muH3e. PopMylia TOHKOHN JIMH3BI.
VYBennueHnne IUH3bI

https://m.edsoo.ru/ff0cddle

JlabopaTopnas pabora

31 «MccnenoBanue cBOMCTB
M300pa’keHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 HNurtepdepenmus ceera. Judpakius bubmuorexa [IOK
cBeta. JludpakimonHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue NpuOOpkI U yCTPOCTBA U
yCII0BHA UX 0€30MacCHOr 0 MPUMEH EHUS
['paHUIIBI TIPUMEHUMOCTH
36 KJlaccuueckor MexaHuku. [TocTynaTel bubmotexa [JOK
CrenuaabHON TeopUHn https://m.edso0.ru/ff0cf862
OTHOCHUTEIbHOCTH
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH.
37 3ame/ieHre BPEMEHH U COKPAILCHHE Bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PEATUBUCTCKON
38 gactuilbl. CBSI3b MacChI C SJHEPTUCH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEprus MOKOs
KonTponbHas padora «Onrtuka.
39 OCHOBBHI ClIelIMaTBLHON TEOPHH bubmorexa HOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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®otonbl. Popmyina [lnanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEA0BAaHUE
bu6moreka [JOK
41 .0 A.T.
porospderra. Ompiro: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hotoddpdexra. YpaBHEHHE
42 aﬁHLHTCgI)Ha Ji)l(b(bOTOE)(b(IljeKTa brbamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢portospdexra
Jasnenne cBera. OmbiTh I1. H.
43 JlebeneBa. XuUMHUUECKOE IEHCTBUE bubmiorexa ITOK
AACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemenT, poToaaATUHK,
CoJTHEeUHas1 OaTapest, CBETOINOT
45 Pemienue 3amay mo Teme «3JIeMEHTHI bubmoteka IJOK
KBAHTOBOM OITTUKH» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcoHa. OIBITE
46 Pesepdopaa mo paccesHuIo a-4actu Bubmorexa [OK
POOPA p t https://m.edso00.ru/ff0d091a
[InanerapHast Mmozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYJaTHl bopa https://m.edsoo.ru/ff0d0afa
H3nyduenune u norjomieHne (hOTOHOB
48 II 1/1}1::3 €X0JIe aToMa C oz[H(()bro OBHS bubmiorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosHoBble cBoiicTBa yacTull. BoiHEBI
. bubmoteka [JOK
49 ne bpoitnsa. KopnyckyinsipHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC HN3JIy4YCHUC

50

OTKpbITHE PAUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaMOAKTUBHOTO U3ITy4CHHSI

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6eTa-, raMmma-
u3llydeHus. BiusHue
palOaKTUBHOCTHU Ha JKUBbIE
OpraHU3MBbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
H3otonsl. Anbba-pacna.
DNEKTPOHHBINA U TO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydyenue

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B sIPE.

S nepnbie peakuuu. SnepHuiit
peaxTtop. [Ipo0GeMbl, mepCreKTHBHI,
AKOJIOTHYECKUE aCIEeKTHI SACPHON
OHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d 1356

54

DneMeHTapHble YacTUIlbl. OTKpPBITHE
no3uTpoHa. MeTo bl HaOJIto ICHHS U
pEerucTpanuu 3JIeMeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHaamMeHTalibHbIE
B3anMozuencTteud. ExuHCTBO
(bu3HYECKOi KapTHHBI MUPaY

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

55

3TaHH pa3BI/ITI/I$I aCTp0HOMI/II/I.
[IpukiiaiHOE U MUPOBO33PEHUECKOE
3HaYeHUe acTpOHOMUU. Bun
3B&3HOrO Heba. Co3Be3ausl, IpKre
3BE3/IbI, MIAHEThI, UX BUAUMOE
newxenne. CoHeyHas cucTEMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Coumune. ConHeyHast aKTUBHOCTE.
Ucrounuk snepruu ComnHia u 3BE31

57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKHU. 3BE3/IbI TJIABHOMN
nocjieaoBaTeabHOCTU. BHyTpeHHee
crpoenue 38E31. COBpeMEHHBIE
MIPEICTaBIICHHS O MPOUCXOXKIECHUHU U
sBosmony CosHIa U 3BE31

58

Mneunsiit [Tyte — Hama ["anakTuka.
[Tonoxenue u neuxenne ConHua B
I'amaktuke. 'anaktuku. YEpHble
JBIPBI B SIAPAX TAIAKTHK

59

Bcenennas. Pa3zboeranue rajakTuk.
Teopust bonbioro B3phiBa.
PennkToBOE M3nydeHuUe.
MeraramakTuka

60

Hepemiennsie mpoOaeMbl aCTPOHOMUN

61

KonTponbHas padora «1eMeHTHI
aACTPOHOMUH U aCTPODU3UKHY

62

O6o0mraromuit ypok. Pois ¢pusnku u
aCTPOHOMHH B SKOHOMHUYECKOM,
TEXHOJOTHICCKOM, COIUAILHON 1
THYECKOU cepax AessTeTbHOCTH
YyernoBeKa

63

O6o6maromuit ypok. Ponb u mecto
(U3HKU U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MHUpa

64

O6o6maromuit ypok. Ponb




dusndeckoit Teopun B (HOPMUPOBAHUH
MPEJICTABICHUH O (PU3HYECKOM
KapTHHE MUpa

O6o06maromuii ypok. Mecro
65 ¢u3nyeckoil KapTHHBI MUPA B 0011IEM

psaay COBPEMCHHBIX €CCTCCTBCHHO-
HaYYHBIX Hpe}ICTaBHeHI/Iﬁ O IIpupoae

66 PesepBHblil ypok. MarautHoe nose.

DneKTpoMarHuTHast HHAYKIIHUS

PesepBHbIit ypok. Ontuka. OCHOBBI
67 CHeIraJbHOU TECOPHH
OTHOCHUTEIBHOCTH

Pesepnblit ypok. KBanToBas pusuka.
68 DeMEeHTbl ACTPOHOMUU U

acTpopU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NpoBEPsIEMOro
pe3yJibTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBare/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poidb H MecTo (GU3UKU B
(dbopMHpPOBAaHUU COBPEMEHHON Hay4HOH KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUUECKOU JEATEIbHOCTH

Joen

10.2

Y4uThIBaTh TPaHUIIBl TPUMEHEHUS U3YUCHHBIX (U3UUECKUX MOjeNeil:
MaTepuanbHas TOYKa, MHEpIHalbHAs cHUcTeMa OTCY€Ta, aOCOIIOTHO
TBEPIIOE TEJO, UJIabHbII ra3; MOJAEIH CTPOEHUS Ta3oB, KUIKOCTEH U
TBEPIBIX T, TOYEYHBIA HJICKTPUUYECKHH 3apsii — MpPH PpPEUICHHH

(1)I/I3I/I‘ICCKI/IX 3aJa4

10.3

Pacno3HaBath (usndeckue siBieHUS (MPOLECChI) U OOBICHITh MX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpHU
CTPOCHHUsI BEIIECTBA W  JJCKTPOAMHAMUKH: paBHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOIHHEIHOE ABUKEHUE, CBOOOAHOE TajeHHe
TeJ, NIBH)KEHHE IO OKPY)KHOCTH, WHEpIUS, B3aUMOACHCTBUE TEI;
muddy3usi, OpOyYHOBCKOE MABWKEHUE, CTPOCHHE JKHUIKOCTEH W
TBEPABIX TeJ, W3MEHEHHe o0béMa Tel TpPU  HArPEBAHUU
(oxJaxkIeHUM), TEIJIOBOE paBHOBECHE, HCHApeHUe, KOHJEHcaIus,
IUTABJICHUE, KPUCTAJUIM3AIUs, KHUIICHUE, BJIAKHOCTH BO3JAYyXa,
NIOBBINIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYIIE,
CBSI3b MEXIY IapamMerpaMH COCTOSHUSI Ta3a B H30MpOIeccax;

QJICKTpU3alusa TCJ, B3aHMMOJICHCTBUE 3apsAa0B

104

OnucelBaTh MEXaHWYECKOE JIBUXKEHHE, MCIONb3ys (U3NYecKue
BEIMYMHBL: KOOPAUHATA, I1yTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CUJIa, UMIIYIbC Tejla, KHHETHYECKas DBHEpru,
NOTEHIMabHAs DJHEprus, MexaHuueckas paboTa, MeXaHUYecKas
MOIIIHOCTb; IIPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUI CMBICI
UCMOJb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS M EAMHMIIBI, HAXOAUTH
(dopMyIibl, CBA3BIBAIOIIME TaHHYIO (DU3MUECKYIO BEIUYUHY C APYTHUMHU

BCIIMYUHaAMH

10.5

OnuceBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€lI M TCIIIOBLIC




SBIICHHSI, WCHOJB3ys (U3MUYECKUE BEIMYHMHBL: JIABJICHHE Ta3a,
TEMIepaTypa, CpemHsss KHHETHYECKas DHEPrusi XaoTUYECKOro
JIBUKEHHUS MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsII dJHeprus, pabora rasa,
KOd(DOUIIMEHT TMOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATENS; TPHU
O CAHUH MPaBUIIBLHO TPaKTOBATh busnueckuit CMBICIT
UCIONIb3yEeMbIX BEJIWYUH, MX O0O3HAYEHUS M EJWHUIIBI, HAXOIHUThH
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYNHY C IPYTUMU

BCIMYHNHaAM

10.6

OnuceiBaTh M3YyYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
JNEKTpUYECKUE  sBIEHUS  (NIPOLECChI), HCHONb3ysd (U3UYECcKue
BEIMYHHBIL: JIEKTPUYECKUI 3apan, JJIEKTPUYECKOE  IIOJIE,
HaIpsHDKEHHOCTh  ITOJIsL, ITOTEHLMAl, PAa3HOCTh IOTCHLIMAJIOB; IIPH
OIHMCAaHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIOJb3YEMbIX
BEIMYUH, HMX OOO3HAUEHUS M EIUHMIIBI; YKa3blBaThb (OPMYJIBL,
CBS3bIBAIOIME  JIAHHYI0  (U3MYECKYI0 BEIMYMHY C  JIPYyTrUMHU

BCIIMYUHAMH

10.7

aHAIM3UPOBATh (PU3UYECKHE TPOLECCHl U  SBJICHMS, MCIOJIb3Ys
¢u3nyecKre 3aKOHbl U MPUHIUIIBL 3aKOH BCEMUPHOTO TsArotenus, I, |l
u |1l 3akonbl HproTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKOW SHEpTUH,
3aKOH COXPAaHEHUs UMIYJIbCA, IPUHIUI CYNEPIO3ULIUN CUJI, TPUHIUI
paBHOINpaBUs HMHEPIHAIbHBIX CHCTEM OTCYETA;  MOJEKYJSIPHO-
KUHETHUYECKYI0 TEOpUIO0 CTPOEHHS BEIIEeCTBA, ra30BbIE 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOW HHEPruM TEIUIOBOTO JBMIKEHUS MOJEKYI C
a0COJIIOTHON TEMIIEpaTypOl, MEPBbIM 3aKOH TEPMOJUHAMMKH; 3aKOH
COXPaHEHHUs JJIEKTPUYECKOro 3apsna, 3akoH Kyinona; npu 3ToMm
pasnnyaTh CIOBECHYIO (OpPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4eCKoe

BbIpaXKEHUE U yCI0BUSI (TpaHuULlbl, 001aCTH) IPUMEHUMOCTU

10.8

OOBACHAT, OCHOBHBIE NPHUHIIMIBI JEHCTBUS MAIIWH, NPUOOPOB U
TEXHHYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS WX 0€30macHOro

HCIIOJIb30BAaHUS B HOBCCI{HCBHOﬁ KHU3HU

10.9

BBINOTHATE 9KCEPUMEHTHI TI0 UCCIIEI0BAaHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C UCHOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH; MPH
3TOoM (GOPMYJIMPOBaTh MPoOJeMy (3aavyy) M THUIIOTE3Y Y4eOHOro
9KCIIEPUMEHTA, cobupaTth  YCTaHOBKY M3  MPEIJIOKEHHOTrO

00opy1oBaHUs, MPOBOJUTH OMBIT U (OPMYIHNPOBATH BHIBOJIBI

10.10

OcCymiecTBIATh TpsIMBIE W KOCBEHHBIE H3MEpeHUs (HU3UUECKUX

BEIMYUH; TPU ITOM BBHIOMPATH ONMTHMAIBHBIA CHOCOO HM3MEPEHUs |




HCIIOJIB30BAaTh M3BCCTHBIC MCTOAbI OLICHKU HOFpGH.IHOCTCfI H3M€p€HPII>i

10.11

HccnenoBath 3aBUCHMOCTH MEKIY (DHU3MUECKMMH BEIUYMHAMH C
UCIOIb30BAHUEM IMPSIMBIX H3MEPEHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHPOBATh PE3yJbTAaThl IOJYYCHHOH 3aBHCHMOCTH
(bU3HYECKHX BEIUYHMH B BUJC TaOIMI] U TPpaUKOB, JICJIaTh BHIBOJIBI 110

pe3yibTaTaM UCCICAOBAHUA

10.12

CobnrogaTh mpaBmia O€30MaCHOTO TpyAa TMpU  MPOBEICHUU
UCCIIEZIOBAHUNH B  paMKax y4yeOHOro SKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOM M TPOEKTHOH IESITETBHOCTH C HCHOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOMCTB U TJAOOPAaTOPHOr0 000pyA0BaHUS

10.13

PemaTe pacuérHbple 3a7a4u C SIBHO 3aJaHHOW (PU3NYECKOH MOJIEINbIO,
UCHOJIb3Ys (PU3MYECKHME 3aKOHBI M TMPHUHIMUIIBI; Ha OCHOBE aHaln3a
yCIOBUSI  3a/laud  BbIOMpaTh  (U3HYECKYI0 MOJIENb, BBIICIAThH
busznyueckre BEIMYUHBI U POPMYIbI, HEOOXOAUMBIE IJis €€ pelIeHus,
MPOBOJIUTH PACUETHI U OLIEHUBATh PEATBHOCTH MOJTYYEHHOIO 3HAYCHHUS

bu3nuecKol BEITNIUHBI

10.14

Pewmatp Ka4ueCTBEHHbIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HEMIPOTUBOPEUMBYIO LIEMOYKY PACCYKJECHUM C OMOpPOW HAa U3Y4YEHHBIE

3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/I?>I/ILICCKI/IG SIBJICHUA

10.15

Hcnonb3oBaTh Mpu  pelIeHWH  y4eOHBIX 3a7ad  COBpPEMEHHbBIE
WH(GOPMAIIMOHHBIE TEXHOJNOTUU Uil TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETAllMd U TPE/CTaBICHUS y4eOHOM M HaydHO-TIOMYJISIpHOU
uH(bOpMaIUH, MOJYYCHHOW W3 PAa3IMYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOJyYaeMyro HH(pOpMaIuio

10.16

[IpuBoauTh mpuMepsl BKJIaJa POCCHUMCKUX M 3apyOECKHBIX y4YEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIETO

MHpa, B pa3BUTUEC TEXHUKU U TEXHOIOTHI

10.17

Hcnons3oBath TCOPETUYCCKUEC 3HAHUA I10 (bPISI/IKe B HOBCCHHCBHOﬁ
YKU3HM JJIs1 o0ecredeHus: 0€30MacHOCTH MPU 00 palieHuu ¢ mpudopamu
U TCXHUYCCKUMU yCTpOfICTBaMI/I, J1 COXpaHCHUA 3J0pOBbA U

CO0JII0/IEHNS HOPM IKOJIOTHYECKOr0 MTOBEACHUSI B OKpY Karolleil cpene

10.18

Paborath B rpyIe ¢ BHIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh  pabOTy TpYyNNbL,  PalMOHATIBHO  PACIpPENEsiTh
00sI3aHHOCTH W TIUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallMsAX, aJE€KBAaTHO OLEHHMBATh BKJAaJ KaXJIOro M3 Y4aCTHUKOB

IPYIIBI B pelIeHHe pacCMaTpuBaeMol MpooieMbl




11 KJIACC

Kon
NMPoBEPSIEMOT0
pe3yJjibTara

IIpoBepsiemble nMpeMeTHbIE Pe3y1bTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus

111

JleMOHCTpUpOBaTh Ha TMpUMEpax pojib W MeCTo (U3HKH B
(GOpMHUPOBAaHWN COBPEMEHHOW HAYYHOW KAapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHH, B MPAKTUYECKOU ESATEIbHOCTH

JrO/IEH, LIEJIOCTHOCTh U €MHCTBO (PU3MUECKON KapTUHBI MUpa

11.2

Y4YuTHIBaTH rpaHUubl OPUMCHCHUA U3YUCHHBIX (bl/ISI/I‘IeCKI/IX MOJIEIeH:
TOYCUHBIN SHCKTpI/I‘ICCKI/Iﬁ 3aps, AACpHaAA MOJACJIb aTOMA, HYKJIOHHAsA

MOJICJIb aTOMHOT'O AApa IIpyu PCHICHUH (bHSH‘IeCKI/IX 3aJa4

11.3

PacrioznaBaTth (pusnyeckue sBIeHUs (IpolLiecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJJICKTPOAMHAMMKM ¥  KBaHTOBOH  (M3UKU:
JIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOe  JeHCTBUA  TOKa, B3aUMOJICIICTBUE  MAarHuTOB,
UIEKTPOMAarHUTHAs HWHAYKIMS, JACWCTBUE MAarHUTHOIO WO Ha
OPOBOJHUK C TOKOM M JIBIXKYLIMIICS 3aps, 3JeKTPOMarHUTHbIE
KoyiebaHusT M BOJIHBL, NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa,
OTpaK€HUE,  IpeJoMJIeHHe, HHTeppepeHuus, AuPpakuus U
noJsipU3alusl CBeTa, JUcHepcusi cBeTa, (HoTornekTpuueckuil 3¢ ekt
(botorddexT), cBeTOBOC MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTDb

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIICCTBA (SHGKTpI/I‘IeCKI/Ie,
MArHuTHBIC, ONTUYCCKHEC, DJICKTPHUYCCKYIO IIPOBOAUMOCTL PA3JIMIHBIX
cCped) U DIEKTPOMAarHUTHBIE sBIEHHUS (IPOLECCHI), HCIOJb3Ys
¢u3nyeckre BEIMYMHBL:  DJIEKTPUYECKHH  3apsi, cuja  TOKa,
SJICKTPUICCKOC HAIps’KCHUC, SJICKTPUYICCKOC CONMPOTHBJICHUC,
paszHocts motennuanoB, J/IC, pabora TOka, WHIYKIUS MarHUTHOTO
noyst, cwia Awmmepa, cwia JlopeHIa, HWHIYKTHMBHOCTb KaTyIIKH,
SHEPrug SBJICKTPUUCCKOIO W MArHuTHOI'O noneﬁ, nepuoa M 4actora
KoyiebaHui B K0s1eOaTeIbHOM KOHTYpE, 3apsil U cujla TOKa B Ipoliecce
TapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHuH, ¢doxycHoe
pacCTOAHHUEC M OITHUYCCKasA CHJla JIMH3bI;, IIPU OIHWCAHHWH IIPAaBUIIBHO
TPAKTOBATb (bI/ISI/IquKI/Iﬁ CMLBICJI HUCHOJIB3YCMbIX  BCJIMYUH, ux
O603H21‘-IGHI/I}I U CAWHUIBI, YKa3bIBaTb (I)OpMynLI, CBS3BIBAKOIIINC

JTaHHYIO (U3UYECKYIO BEIUYHHY C JPYTUMH BeTMUYNHAMHU




11.5

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUSA U IIPOLCCChHI, UCIIOJIb3YAI
(bHSI/I‘ICCKI/Ie BCIIMUYUHBI: CKOPOCTb 3JICKTPOMAIrHUTHBLIX BOJIH, AJIMHA
BOJIHBI KW YacCTOTa CBCTA, JHCPrust W HMITYJIbBC q)OTOHa, nmepuon
nojypacmnazaa, OSHEPrud CBA3KM ATOMHBIX AOCP;, NOPU OIHMCAHWUUN
IMPpaBUJIBHO TPAKTOBATH (bl/ISI/I'-IeCKI/Iﬁ CMBICJI UCITOJIb3YEMBIX BCIIMYUH,
nx o0O03HaueHUs U CAVHUIBI, YKa3bIBaTb (bOpMy.]'II)I, CBS3BIBAIOIIINE
JaHHYIO (bI/I3I/I‘-I€CKYIO BCJIIMUMUHY C APYI'UMH BCINYHNHAMU, BBIUUCIATH

3HaueHUE (PU3NIECKOIN BETUIHHBI

11.6

Ananu3upoBaTh (QU3MUECKHE TPOIECChl U  SBICHHS, HCHOJIb3YS
¢u3nyeckre 3aKOHBI WM NpUHOMNBL:  3akoH OMa,  3aKOHBI
MOCTIEIOBATEIbHOTO M TapauleIbHOTO COEIUHEHHUS TPOBOIHHUKOB,
3akoH Jlxoyinsa — JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIIMH, 3aKOH
IPSIMOJIMHEHHOr0 PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHbl ~ NPEJIOMJIEHHS  CB€Ta, ypaBHEHUE OMWHIUTEHHAa 1A
dotorddexTa, 3aKOH COXpaHEHUs] HHEPrHH, 3aKOH COXPaHEHUsS
UMIyJIbCAa, 3aKOH COXPAaHEHUsI JJIEKTPUUYECKOro 3apsia, 3aKoH
COXpaHEHMS  MAaccoBOro  4ucia, MocTtyiatel bopa, 3akoH
paZluoaKTUBHOIO pacmaja; IpH O3TOM  pa3jddaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYE€CKOE BBIPAXKEHUE U YCIOBUS

(rpaHuIBI, 00aCTH) TPUMEHUMOCTH

11.7

Onpezlenﬂn, HammpaBJICHUC BCKTOpa HWHAYKOWUH MAarHMTHOTO IIOJIA

MPOBOJIHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHIa

11.8

CTpOI/ITL H  OIHNCBIBATH I/I306pa)KCHI/Ie, Cco34aBacMO€ INIJIOCKHMM

3€pKaJIOM, TOHKOU JIMH30M1

11.9

BbINOMHATE 3KCIEPUMEHTHI 10 UCCIIEN0BAaHUIO (PU3HUYECKUX SIBICHUM U
IPOLIECCOB C MCIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUN; IPU
3TOM (opMynupoBaTth MnpoOieMy (3agady) M THUIOTE3y Y4eOHOro
IKCIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOIO

000py10BaHUs, IPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI

11.10

OCYIJ.ICCTBJI?ITB IpsAMBIC W KOCBCHHBIC H3MCPCHUIA (1)I/I3I/I‘-ICCKI/IX
BCIIMUMUH,; IIPU 3TOM BBI6I/IpaTB ONTHMAJILHEIA CIIOCO0 HU3MECPCHUA U

HCIIOJIB30BAaTh N3BCCTHBIC METOAbI OLICHKH HOFpGIHHOCTCfI H3MCp€HI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DPM3UYECKUX BEIMYUH C HCIIOJIb30BaHHEM
OpSIMBIX U3MEPEHMI; TPU O3TOM KOHCTPYHPOBATh  yCTaHOBKY,
(GUKCUpOBaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX
BEJIMYUH B BUJE TabIUIl U rpaduKoB, 1enaTh BHIBOJBI IO pe3yJbTaTaM

HCCIICO0OBaHUA

11.12

CobmonaTe mpaBuia 0€30MacHOTO Tpylda TMpH TPOBEACHHUH




UCCIEOBAaHUM B  pamMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-
MCCIIEIOBATEIbCKOW U MPOEKTHOM AEATEIBHOCTU C UCIOJIb30BAHHEM

U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOro 000pya0BaHUS

11.13

Pemate pacuérHbple 3aa4u C SIBHO 3aJaHHON (M3WYECKOH MOJEIbIO,
UCTIONB3Ysl (pru3mueckrne 3aKOHBl M MPUHIUIBI, HA OCHOBE aHaln3a
yCIOBUSL  3ala4dl  BBIOMpaTh  (UBHYECKYI0 MOJENb, BBIICIATH
dbusznueckre BeIMYUHBI U (POPMYJIIbI, HEOOXOIUMBIC ISl €€ PEIICHHS,
MPOBOJIUTH PACUETHI U OIICHUBATh PEAIbHOCTh MOJYYEHHOT'O0 3HAUYCHUS

bu3HUeCcKOl BEITNINHBI

11.14

Pewars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKJIECHUM C OMOPOA HA M3YYEHHBIE

3aKOHBbI, 3aKOHOMEPHOCTU U (1)I/ISI/ILIGCKI/IC ABJICHUA

11.15

Wcnonp3oBaTh Ipu  pelleHMH y4dyeOHBIX 3aJad  COBPEMEHHbIE
MH(GOPMAIMOHHBIE TEXHOJOTUU Ui IOUCKA, CTPYKTYpPHpPOBaHUS,
UHTEpIpPETALUd U MpeICcTaBlIeHUs] y4eOHOW W Hay4yHO-TIOIMYJIIpHON
uH(pOpMaIUH, MMOJYYECHHONU W3 PAa3IMYHBIX MCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH NOJYy4aeMyI0 HH()OPMALUIO

11.16

OOBSICHATh MPUHLUIBI JASHCTBUS MAalIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HMX O€30IaCHOrO HCIOJb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpUMeEpHl BKJIaga POCCHICKUX H 3apyOESKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUEC TEXHUKU U TEXHOIOTHI

11.18

Hcnonp3oBaTh TeopeTHUecKne 3HAHUS TO (U3MKE B IMOBCEIHEBHOM
KHU3HH U1 oOecreueHus: 6e30MacHOCTH MPH 00 paIleHuH ¢ IpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, [JII COXPAHEHHS 30POBbSI U

COOJIIOIEHUS HOPM 3KOJIOTMUECKOTO IMOBEJICHUS B OKPYXKAIOIIEH cperie

11.19

PaGorats B rpymnmne ¢ BBIIOJHEHHEM pPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboTy  IpyNmbl,  PAaLMOHAIBHO  paclpelessiTh
0053aHHOCTM M  IUIAHUPOBATh JIEATEIbHOCTb B  HECTAHJAPTHBIX
CUTyallHsAX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXIOrO0 U3 YYaCTHUKOB

IPYMIIbI B PELLICHUE pacCMAaTPUBAEMOI TPOOIIEMbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3neaa

Koxa nposepsiemoro
3JIeMEHTa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3NKA U METO/JIbl HAYYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o npupojge. Haydnbie
METO/bI MO3HAHUS OKpYKarolero mupa. Pois
JDKCIEpUMEHTA W TEOpUM B  MPOLIECCE

MO3HAHUS IPUPOJBI. DKCIEPUMEHT B (pr3nKe

1.2

MogenupoBanue (QU3NYECKUX SABJIEHUH U
npoueccoB. Hayunele runoressl. Pusnueckue
3aKOHBI M TeOpHH. ['paHMIBl IPUMEHUMOCTH
busnuecKux 3aKOHOB. [TpuHIMI
coorBercTBUs. Poimp um mecto ¢usuku B
dbopMUpOBaHUHU COBpPEMEHHOI Hay4YHOU
KApTUHBI MUpa, B IIPaKTUYE€CKON

NEATEILHOCTH JIIOAEN

MEXAHUKA

###Par#KMTHEMATHUKA

211

MexaHnyeckoe JBHXKCHHC. OTHOCHUTEIHLHOCTD
MECXaHUYCCKOI'O ABUXKCHHUA. Cucrema orcuéra.

Tpaexropus

2.1

212

[lepemenienue, CKOPOCThb (CpemHssi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) W YCKOpEHHue
MaTepHaHBHOﬁ TOYKH, HUX IPOCKIIMU Ha OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

HepeMeH_[eHI/Iﬁ H CJIIOKCHUC CKOpOCTGI’I

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEUHOE JBHKEHUE. ['paduku
3aBUCUMOCTH KOOpPJUHAT, CKOPOCTH,
YCKOPEHHS, Iy TH u NepEMEILICHUS

MaTepHaanoﬁ TOYKH OT BpECMCHHU




2.14

CBobonHoOe mazenne. Y CKOpeHrue CBOOOTHOTO

naacHus

2.15

KpuBonuneitnoe nBukenue. PaBHomepHOe
JIBIKEHME  MAaTepUaJbHOM  TOYKH IO
OKPYXXHOCTH. YTJIOBasi CKOpPOCTb, JHMHEHHas
CKOPOCTb. Ilepuon u 4acToTa.

LlenTpocTpeMUTENBLHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpPOUCTBA: CIIUIOMETD,
JBUOKEHUE CHaApsIOB, LCIHBIE U DPEMEHHBIE

nepeaadn

2.1.7

[IpakTtrueckue paboTHI. N3mepenne
MIHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOILIEHUSI MEXAY NYTAMHU, MPONJICHHBIMHU
TEJIOM  3a  IOCJEAOBATENBHBIE  pPaBHbBIC
MPOMEXKYTKHA BPEMEHU MPHU PABHOYCKOPEHHOM
JIBUDKEHUM C HayallbHOM CKOPOCTBIO, paBHOM
Hyto. M3yueHue ABM>KEHUSI 1IapuKa B BSI3KOU
KUAKOCTH.  M3yueHue  ABMKEHUS — Teua,

OpOIIEHHOT'0 TOPHU3OHTAIHLHO

2.2

#H#Part## TTHAMUKA

221

[Tpunnun OTHOCHUTEJIbHOCTH T'anumes.
IlepBbiii 3axkoH HeroTona. HWMHepuuaabHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHuun cyneprno3unuu

CHJI

2.2.3

Bropoit 3akon HproTOHa A MaTepuaibHOR
TOYKM B WHEPUHAIBHONM CHCTEME OTCYETa
(UCO). Tperut 3axkon Herorona mis

MaTCpUaJIbHBIX TOYECK

224

3aKOH BCEeMHUPHOro TAroteHus. Cuiia TsHKecTH.

[TepBast kocMuueckas ckopocTs. Bec Tena

225

Cuua ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs

CKOJIB>KCHHU A u CHhJIa TPCHUA IIOKOs.

Korddunment tpenus. Cuna conpoTHBICHHS




Ipyu ABUKCHUH TCJIA B )KUJKOCTU UJIM Ira3ec

2.2.7

HOCTYHaTeJII)HOC U BPalIaTCIbHOC JIBHIKXCHHUC

a0COJIFOTHO TBEPIIOTO TeIa

2.2.8

MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLEHUS.
[Inedo cunbl. YciioBUs paBHOBECHSI TBEPAOrO
tena B UCO

2.2.9

TexHuuecknue  yCTpOMCTBA:  IMOAUIMITHUKH,

JABUKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktnueckue paboTel. M3yueHune nBUKCHHS
Opycka MO HAaKJIOHHOM TIIJIOCKOCTH O]
JEeNCTBHEM HECKONBbKUX cui. MccnemoBanme
3aBUCUMOCTHU CHJI YIPYTrOCTH, BO3HHKAIOIIUX
B JchOpPMUPYEMOH TPYKUHE U PE3UHOBOM
oOpaslie, OT BEIUYUHBI WX JedopMaluu.
HccenenoBanue ycioBUil paBHOBECUS TBEPLOTO

TCJIa, UMCIOIICTO OCh BpallCHUA

2.3

###Par###3AKOHbBI COXPAHEHN I B MEXAHUKE

Nmnynsc MaTepuanbHOM TOYKH, CHCTEMBI

231 MaTepualbHbIX Todek. Mwmmynsc cuasl u
M3MEHEHUE UMITYJIbca Teja
3akoH coxpaHeHus wumnyisca B HCO.
2.3.2
PeakTuBHOE 1BMXEHUE
2.3.3 PaGoTa cuier
234 MOIIHOCTE CHJIBI
235 Kunernueckas sHeprust MaTepUaIbHON TOYKHU.
o TeopeMa 0 KHHETHUYECKOW 3HEPTUU
[TorenunanbHass »Heprus. IloTeHuumanbHas
236 SHEPrus yIpyro nehopMupoBaHHON
o npyxuHbl. IloTeHuunanbHas »sHeprus Tena
BOJIM3HM TOBEPXHOCTH 3EMJIH
[ToTeHnmanbHble U HEMOTEHIUAIBHBIC CHJIBL
237 Cesi3b  pabOThl HEMOTEHIUANBHBIX CHJI C

U3MCHCHUEM MEXaHHUYECKOM OHCPrun

CUCTEMBI TCII. 3aKoH COXpaHCHUA




MEXaHUYECKON 3HEPTUU

2.3.8 Yrpyrue v Heynpyrue CTOJIKHOBCHHUS
239 TexHuueckne yCTpOCTBA: JIBUKEHHE DPAaKerT,
o BOJIOMET, KOIIEP, NPY>KUHHBIN MUCTOJIET
[Tpaktnueckue paborsl. W3yueHue cBs3U
2310 CKOpOCTE€H Tel TMpH HEynpyroM yjaape.

HccrnenoBanme cBsi3m  pabOTBl  CHIBI  C

W3MEHCEHHEM MEXaHUISCKOU OHCPIruu TCJia

MOJIEKVYIJIAPHASA ®U3UKA U TEPMO/NHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEK VJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHbIE MI0JIOKEHUS MOJIEKYJISIPHO-
KUHETHYEeCKON TEOPHUHU. BbpoyHoBckoe
nexenue. Juddysus. Xapakrep ABIKEHUS U

B3aMMOJICH CTBUS YaCTHI] BEIIECTBA

3.12

Mopenn CTpoeHHs Ta30B, JKUAKOCTEH U
TBEPIBIX Tel U  OOBACHEHHWE  CBOWCTB

BEIIECTBA HA OCHOBE DTUX MOJEIIEH

3.13

Macca wmonekyn. KonuuectBo BelecTna.

[TocrostnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmepatypa u eé

n3mepenue. lllkana remneparyp Llenscus

3.15

Mopens  upeambHoro  rasa.  OcHOBHoe
ypaBHEHUE MOJIEKYJISIPHO-KUHE€THY €CKOI

TCOpUHU UACATIBHOT' O I'a3a

3.16

AOcomoTHas TeMIiepatypa Kak Mepa cpeaHei
KHHETUYECKOW PHEPruM TEIUIOBOT'O JBUKCHHS

yactun rasa. [Ilkana remneparyp Kensuna

3.1.7

VpaBuenne Knanelipona — Menaeneesa.

3akoH /laapToHA

3.18

I"azoBbIe 3akoHBI. M30mpoiiecchl B UealbHOM
rase ¢ IIOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, H30X0pa, n3obapa

3.1.9

Texnuueckue YCTpOIMCTBA: TEPMOMETD,

O6apomertp




3.1.10

[TpakTueckue paborel. M3mepeHue macchbl
BO3/lyXa B KJIACCHOW KOMHaTte. MccienoBanue
3aBUCUMOCTU MCXKAY NapaMeTpaMu COCTOSAHUA

pa3pexeHHoro ra3a

3.2

OCHOBbBI TEPMO/IMHAMUKHA

321

TepmoanHamuueckast cucrema. BHyTpeHHsS
SHEPrusi TEPMOJAMHAMUYECKOHM CHCTEMBI U

CcnocoObI €€ U3MEHEHUSA

3.2.2

KomnuectBo Temnorsl u pabora. BHyTpeHHss

OHCPIrus OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.2.3

Buael Tennonepenadu: TEIIONPOBOAHOCTb,
KOHBEKLIMS, U3lydeHue. TemnoéMKoCcTh Tena.
VienpHast TEMIIOEMKOCTh BellecTBa. Pacyér

KOJIMYECCTBA TCIIJIOTHI ITPpH TCILJIOIICPpCaAauc

324

[TepBeiit 3ak0H TepMOaHAMUKH. [[puMeHenue
MIEpPBOro 3aKOHa TEPMOJIMHAMUKU K
uzonporeccaMm. ['padudeckas MHTEpHIpeTanus

paboThI raza

3.25

TennoBsie MamuHbl. [IpUHIMIBL JIEHCTBUS
TEIUIOBBIX MammuH. [IpeoOpa3zoBanusi 3HEpruu
B  TEWIOBHIX MammHaX. Kosddunuent
noniesHoro  aeiictBus  (mamee —  KIIJI)

teryioBor MammmHbl. [{ukn Kapuao u ero KITJ{

3.2.6

Bropoii 3aKOH TEpPMOJAMHAMUKH.
HeoOpatuMocTh mpolieccoB B IPHPOJIE.
TenoBbie JBUTATEIH. DKOJIOTUYeCKue

HpO6J’ICMLI TCIIJIOOHEPT CTUKH

3.2.7

Texuuueckue yCTpOIiCTBA: JBUTATEIh
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJTIbHUK, KOHAUIIUOHED

3.2.8

[TpakTuyeckue paboTel. MI3MepeHue ynebHoi

TEIIOEMKOCTH

3.3

###Par## Al PET ATHBIE COCTOAHNM A BEIIIECBA. ®A30BBIE

INEPEXO/IbI




3.3.1

[TapooOpazoBanue u koHaeHcauus. Mcmnapenue
" KUIIEHHE. VenpHast TEII0Ta
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI

KHUIICHHA OT JaBJICHUA

3.3.2

AOconoTHaE W OTHOCUTEIbHAS BIIAXKHOCTH

BOo3yxa. HacelmeHnnsii nap

3.3.3

TBépnoe TEJIO. Kpucrannmueckue u
amop(dHble Tema. AHHM3OTPOINUS  CBOWCTB
KpHUCTAaJJIOB. }KI/I)IKI/I € KpuCTaJUIbI.

CoBpeMeHHbIE MaTEpUAIIBI

3.34

IInaBnenue wu KpUucCTaJuIM3anus. Y aenbHas

TCILJIOTA I1JIaBJICHUA. Cy6J’II/IMaHI/I${

3.35

YpaBHeHHe TEIIOBOro Oananca

3.3.6

TexHuuecknue yCTpPOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YUCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOI'MH

3.3.7

[IpakTrueckue paboTHI. H3mepenue

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

#H#Par### O JIEKTPOCTATHUKA

411

OnexTpuzanys Tea. DIeKTpudeckui 3apsia. Jsa

BUJA SJICKTPUYICCKHUX 3aps110B

4.1.2

[IpoBogHUKW, JTUBIEKTPUKU u

MOJIYIIPOBOAHUKH

4.1.3

3aKOH COXpaHEHHUs AJIEKTPUUECKOr 0 3apsaa

4.1.4

B3aumoneiictBue 3apsaoB. 3akon Kynona

415

DJIeKTpUYeCcKoe  IOJIE. HanpsxénnocTts
AJEKTPUY ECKOT' O oJs. [Ipunuun
cynepno3unuu.  JluHMM ~ HanpsHKEHHOCTH

QJICKTPUYCCKOI'O I10JIA

4.1.6

PaGota cunm  9IMEKTPOCTATUYECKOTO  TOJIA.

ITorenmnman. PasHocTs MOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I U JUBJICKTPUKKU B ITIOCTOSAHHOM




SJICKTPUUICCKOM I10JI€. I[I/ISJ'IGKTpI/I‘IGCKaSI

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
418 DIIEKTPOEMKOCTh  IUIOCKOI'O  KOHJEHCATOopa.
DOHeprus 3apsKEHHOr0 KOHJEHCcaTopa
TexHuueckue  yCTpOMCTBA:  BJIEKTPOCKOIL,
419 IEKTPOMETP, IJIEKTPOCTATUYECKAs] 3allUTa,
o 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYHHBIN IPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHJCHCATOpa

4.2

#HHPar##HIIOCTOSIHHBINA DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX

YcnoBus CyHICCTBOBAHUSA IHOCTOSAHHOI'O

421 aJeKTpudeckoro Toka. Mcroununku Toka. Cuma
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 ydacTka LenH
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AETbHOE
o COIPOTHUBJICHHE BEIleCTBa
424 ITocnenoBarenbHOE, napasuieiIbHOE,
o CMeIlIaHHOE COeIMHEHNE MTPOBOIHUKOB
PaboTa snexkrpuueckoro toka. 3akoH Jxoys
425
— Jlenua
4.2.6 MOIIHOCTB AJEKTPUYECKOTO TOKA
anekTpoaBwkymas cuwia (mamee — DJC) u
427 BHYTPEHHEE COINPOTUBJIEHHE HCTOUYHHKA TOKA.
o 3akon Owma s TOMHOM  (3aMKHYTOH)
ekTprdeckol nenu. Koporkoe 3ambikanue
OneKTpoHHas IPOBOUMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCHUMOCTb  CONPOTUBIICHUS
o METaJIJIOB oT TEMIEPaTyphbI.
CBepxnpoBOUMOCTh
429 OnekTpudyeckuii TOK B BakyyMe. CBoiicTBa

JIEKTPOHHBIX ITy4YKOB




4.2.10

[TonynpoBoguuku. CoOCTBEHHas U MpUMeECHas!
IIPOBOJMMOCTh MOJYIPOBOAHUKOB. CBOMCTBA

p-n nepexopa. [ToaynpoBoaHUKOBBIE TIPUOOPHI

4211

ONEeKTpUYECKUA  TOK B DJIEKTPOJIMTAX.
DNEKTPONUTHYECKAS U CCOL AU

DIIEKTPOIIN3

4.2.12

DNIEKTPUYECKHUI TOK B rasax.
CaMOCTOATENBHBIIE M HECAMOCTOSATEIbHBINA
paspsa. PasnuyHble THIBI CAMOCTOSITEIBHOTO

paspsna. Monnus. [lnazma

4.2.13

Texuunueckue yCTpOMCTBA: aMmIepMerp,
BOJILTMETP,  pEOCTaT, HUCTOYHUKU  TOKa,
IEKTPOHArPEBATEIIbHBIC puOopsl,
AJIEKTPOOCBETUTENIbHBIE MIPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBbII IO,
TEPMHUCTOPBI u ¢doTope3ucTopsl,

MOJYIPOBOJHUKOBBIN JMO/I, TaJlbBAHUKA

4.2.14

[IpakTrueckue paboTHI. Nzyuenue
CMEIIAHHOT O COEIUHEHUSI PE3UCTOPOB.

N3mepenne DJIC wucCTOUHMKA TOKa M €ro
BHYTPEHHETO comnportuBiieHus. HaOmonenue

QJICKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro
pa3niena 3J1eMeHTa

IIpoBepsieMble 3JIeMeHTHI CO/IEPKAHUS

4

SJIEKTPOJJUHAMUKA

###Par#t##MAT HUTHOE I1OJIE. DJIEKTPOMATHUTHAS NHAYKL A

431

Ilocrosguurle MaruuThel. B3ammopeilicTBue

IIOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MarnutHoe mnosie. BekTop MarHutHOM
uHaykuuu.  [IpuHmun — cynmepnosuuun.
Jluann marautHOM wMHAyknuu. Kaptuna

JUHUM  MarHUTHOM  MHIOYKIUU  TIOJS




IIOCTOAHHBIX MAarHuToOB

MaruutHOe 1oJie NPOBOJAHUKA C TOKOM.
Kaprtuna nuHuil mosst JIMHHOTO HPSIMOTO

MMpOBOJHUKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433
MPOBOJIHUKA, KATYMIKH C TOKOM. OIbIT
Opcrena. B3aumonencreue NpoBOJHUKOB C
TOKOM
434 Cunia Amnepa, €€ MOYyJIb U HallpaBJICHUE
Cuna Jlopenna, e€ MOIyJIb U HanpaBJICHUE.
JBr>keHUE  3apsHKEHHOM  YacTULBI B
435
OJTHOPOJHOM MarHutHoM mosie. PaGota
cunel Jlopenua
4.3.6 SIBreHrE AIIEKTPOMArHUTHON MHIYKIIMU
437 [ToTok BeKTOpa MarHUTHOW MHAYKIUH
O/J1C nHayKIHH. 3aKOH IEKTPOMAarHUTHOU
4.3.8
nHaykuun Qapanes
BuxpeBoe oanekrpuueckoe mnoae. IJC
WHIYKIIMA B TPOBOJHHKE, IBMIKYIIEMCS
439
MOCTYIATEIHFHO B OJJHOPOJTHOM MarHUTHOM
nosie
4.3.10 [IpaBuno Jlenua
NHnykTHBHOCTD. SIBIIEHHE CAaMOMHIYKLIHH.
4311
OJ1C caMouHAYKIUU
DHeprusi MarHUTHOTO TOJIA KaTYyLIKHA C
43.12
TOKOM
43.13 DNEKTPOMAarHUTHOE TI0JIE
TexHuueckue yCTpPOHCTBA: MOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHHUTHI,
4.3.14
AJIEKTPOABUTATEb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHI], MUHIYKIIMOHHAS M1€Yb
[IpakTrueckue paboTHI. Nzyuenue
MarHMTHOTO TIOJISI KATYIIKH C TOKOM.
4.3.15

UccaenoBanue nelcTBUS ITOCTOSHHOIO

Mar"uTa Ha paMKy ¢ TokoM. MccienoBanue




SIBJICHU A BHGKTPOMaFHHTHOfI UHAYKIUHA

KOJIEBAHM A 1 BOJIHBI

5.1

#H#Par###MEX AHUYECKUE U OJIEKTPOMAT HUTHBIE KOJIEBAHU A

5.11

Konebatensnas  cucrema. CBoOomHBIE
koneOanus. ['apMoHWYECKHE KoJieOaHUsI.
[lepuon, wacrora, ammmTyga u ¢asa

KoJe0aHum

5.12

IIpy>xuHHBIN MasTHUK. MareMaTudeckuit

MasiTHUK

5.1.3

VYpaBHEeHUE TapMOHUYECKHX KoyeOaHHil.
Kunematnueckoe U TMHAMHYECKOe

OIHCcaHHue K0Jje0aTeIbHOr 0 JABHUXXCHUA

5.14

ITpeBpamienue SHEepPruu npu
rapMOHMYEcKHuX  KoneOaHusx.  CBs3b
aAMILIMTYABI KoJjebaHuit HCXOIHON
BEJIMYUHBI C aMIUIUTYAaMH KojiebaHuil eé

CKOpPOCTHU U YCKOPEHHUSI

5.15

Konebatenpuplii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbBIE KoJie0aHus B
UJCaNbHOM  KoJe0aTelIbHOM  KOHTYpE.
AHanorust MeXAy MEXaHHYECKUMHU H
AJIEKTPOMAarHUTHBIMU KoJe0aHUsAMHU.

®opmyina TomcoHa

5.1.6

3aKkoH COXpaHCHHA SHCPruru B UACAJIbBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbIHYXI€HHbIE MEeXaHUYecKue KoyeOaHusl.
Pe3onanc. Pe3onanchas KpuBasl.
BBIHY)KI[CHHLIG OJICKTPOMAIrHUTHBIC

KosjebaHus.

5.18

Ilepemennpnii  TOK.  CHHYCOMAAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

Mo1HoCTB IIEPEMEHHOT O TOKA.
AMIUIMTYIHOE M ACHCTBYyIOLIEE 3HAYEHUE

CHUJIbI TOKAa U HAITPSXKCHU A




5.1.10

Tpancpopmarop. IIponsBoacrso, nepenaya
U TOTpeOJIeHUE 3JIEKTPUUYECKOW SHEPrHH.
DKOJIOTMYECKUE PUCKU MPH MPOU3BOJCTBE
3JIEKTPUYECKOM SHEPTUM. Kynbsrypa
UCIOJIb30BaHUS 3IEKTPO3HEPTUU B

MOBCEIHEBHOI KU3HU

5.1.11

Texnudeckne ycrTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHA

QJICKTpOIICpCaAayd

5.1.12

IIpaktnueckue paborel. MccnenoBanue
3aBUCUMOCTH MEPHUO/Ia MaJIbIX KOJIeOaHUM
rpy3a Ha HATU OT JUIMHBI HUTH M MacChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeNu U3 IOCIEA0BATEIbHO COECAMHEHHBIX

KOHACHCATOpPAa, KATYIIKH U PE3UCTOpA

5.2

#H#Par#H#H#MEX AHUUYECKHUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanndeckue BOJIHBI, YCJIOBHS
pactipoctpanenus. Ilepuon. CxopocTb
pacrpocTpaHeHHsi W JJIMHA  BOJHBIL.

HonepeqHHe H IIPOJOJIbHBIC BOJIHBI

5.2.2

###Par### Narepdeperunst u audpakuus

MECXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3ByKa.

Bricora Tona. TeMOp 3Byka

5.24

ONEeKTPOMarHuTHbIE  BOJHBI. Y CJIOBHS
U3Iy4EHUS  SJIEKTPOMAarHUTHBIX  BOJIH.
B3aumnas opuenrtanus BektopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)K€HHE, INpeIOMIICHHE, IOJsIpU3aLus,
muopakuus, uHtepdpepenuus. CKOPOCTbH

SJICKTPOMArHuTHBIX BOJH

5.2.6

[Hkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHue 3JIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[IpuHIUTIBI paguoOCBsi3U W TEJIEBUJICHUS.
Pannonokanus. DIJIEKTPOMarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

5.2.8

TexHuueckne ycCTpOHCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTHI, yJIbTpa3ByKOBas
JUarHOCTUKa B TEXHUKE W MEIULIHHE,
panap, paguonpuEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBY-neus

5.3

#H#Par##H#H#OIITUKA

531

IIpsaMonuHeliHOe pacpoCTpaHEHUE CBETA

B olHOpoaHOu cpene. JIyu cBera

5.3.2

OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
ceTa. [loctpoeHne n300pakeHnil B MIOCKOM

3epKase

5.3.3

[peromiieHre cBeTa. 3aKOHBI IPETIOMIICHHS
CBeTa. AOCOIIOTHBIN [10Ka3aTeib

IMPCIOMIICHUA

5.34

[onnoe BHYTpEHHEE OTpa’KEHHUE.
[IpenenpHbIl yroJl MOJMHONO BHYTPEHHETO

OTpa’KeHUs

5.35

Hucnepcusi cBeta. CHOXHBIM  COCTaB

Oenoro cera. L[Ber

5.3.6

CoOuparonye M pacceuBaollue JIHH3BL
Tonkasa snmH3a. DOKYCHOE pacCTOSHUE U
ONTMYECKAas  CUJa  TOHKOM  JIMH3BI.
[TocTpoenue n3o0paxeHuii B cCOOMparOIIMX
u pacceuBarommx JmH3ax. Dopmyna
TOHKOW JIMH3Bl. YBEIMYEHHUE, [1aBAEMOE

JIMH301

5.3.7

[Ipenensl MPUMEHUMOCTH I'€OMETPUYECKOU

OIITHUKH

5.3.8

WNurepdepenus  ceera.  KorepeHTHBIS
HCTOYHUKH. VYcnoBus HaOIIOIeHHUS
MaKCUMYMOB u MHUHUMYMOB B

UHTep(EepPEeHIIMOHHOW KapTUHE OT JBYX




CI/IH(1)213HBIX KOIr€pCHTHBIX HMCTOYHUKOB

Hudpakumuss  cBera.  JumdpakuuoHHas
pemérka. YcnoBue HaOMIOICHUS TJaBHBIX
5.3.9 MaKCHMYMOB npu najeHuu
MOHOXPOMATHYECKOTO CBETa Ha

TU(GPaKIMOHHYIO PEHIETKY

5.3.10 [Tonsipuzamnus ceera

TexHuueckue yCTpOMCTBA: O4YKH, JIyna,

doTroanmapaT, NPOEKIMOHHBIN ammapar,

5.3.11 MHKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OIITHKA, I ppaKIuOHHAs peiéTka,
TOJISIPOU T
[IpakTrueckue paboTHI. H3mepenue

nokasarens mnpenomieHus. McciaenoBanue
5.3.12

CBOMCTB  HM300pakeHMH B  JIMH3AX.

HaGnronenne nucniepcun cBera

BJIEMEHTbI CHHELIMAJIbBHOW TEOPUM OTHOCUTEJIBHOCTH

I'panuipl OPUMEHUMOCTH KJIACCUUYECKOU
MEXaHHKH. [Tocrynatet TEOpUH
6.1 OTHOCUTEIBHOCTHU: WHBAapUAHTHOCTh
MOAYJsl CKOPOCTM CB€Ta B BaKyyMe,

MNPpUHOUII OTHOCUTCIIbHOCTH DHWHINTEHHA

OTHOCUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeqJieHe BpPEMEHM M COKpallleHHe

JUIAHBL

6.3 DHeprust U UMIYJIbC CBOOOTHOM YaCTUIIBI

CBs3p Maccbl € DHEPrued M HUMITYJIbCOM
6.4 CBOOOJHOM dYacTULbl. OHEprus IOKos

cBOOOIHOMN YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

#i#Par####JIEMEHTBI KBAHTOBOM OIITUKH

®otonbl. Dopmyna [lnanka cBA3M SHEPrUU
7.1.1 doToHa C ero dYactoTod. OHeprus u

UMITyJbC (POTOHA




7.1.2

OtkpeiTue u uccnenoBanue Gorodddexra.
Ombitet - A, Cronetosa. 3aKOHBI

dotordPexra

7.1.3

VYpaBHeHue OUHIITEHA I
doTorddexra. «Kpacnas TPaHHIIA

dotorddexra

7.1.4

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa

7.15

XUMHUECKOE JIENCTBUE CBETA

7.1.6

Texnuueckne ycTporcTBa: (DOTOIIIEMEHT,
dboTogaTUHK, COJTHEYHAas Oatapes,

CBETOOUOA

7.2

CTPOEHUE ATOMA

721

Mogaens atoma ToMmcoHa. OIIBITE
Peszepdopaa nmo uccienoBaHUO CTPOCHUS

aTomMa. HJ'IaHCTapHafl MOJICIIb aTOMa

71.2.2

[ToctrynaTtsi Bbopa. Nznyuyenne u
noryioneHe  (pOToHOB mpu  mepexoje
aToMa C OJHOIO0 YPOBHS DJHEPruu Ha
npyroii. Bunsl cnexktpoB. CriekTp ypoBHEH

SHEPruH aToMa BOJ0POa

7.2.3

BomnnoBrie cBolictBa wactuil. BomHbl Oe
bporins. KopnyckynsipHO-BOJIHOBOM
nyamusMm.  Jludpakmuss  AJIEKTPOHOB  Ha

KpHUCTaJIax

724

CrioHTaHHOE U BBIHYXXJICHHOC H3JIYUCHUC.

YCTpoiicTBO M MPUHIUT pabOTHI Ja3epa

7.2.5

TexHuueckne ycTpOWMCTBa: CIEKTPaJIbHbBIN
aHanu3 (CHEKTPOCKOM), Jia3ep, KBaHTOBBII

KOMITBIOTED

7.2.6

[Tpaktnueckne  paborel.  HaGmronenue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE APO

7.3.1

MeToasl HaOMIOAEHUS U pErucTpaluu

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpblTHE  PaAMOAKTHBHOCTH.  OIbBITHI
Pesepdopra mno ompeneneHuro cocrtaBa
paavoakTHBHOrO  M3iaydeHus. CBoiicTBa
anb(a-, Oera-, raMMa-u3nyueHus. BiusHue

PaaAuOaAKTHUBHOCTHU HA JXUBBIC OPraHrn3Mbl

7.3.3

OTkpelTHE  TPOTOHA U HEUTpOHA.
Hyknonnas mozens siapa [eiizenGepra —
WBanenko. 3apsan sapa. MaccoBoe 4mCIIO

snapa. M3otomnsl

7.3.4

Anba-pacna. DJIEKTPOHHBIN u
MMO3UTPOHHBIN OeTa-pacrna. T"amma-
U3ITydeHHE. 3aKkoH pPaIMOaKTUBHOTO

paciiaga

7.3.5

OHeprust CBA3M  HYKJIOHOB B  sJpe.

Snepubie cunbl. Jledext macchl sapa

7.3.6

SAnepuble peakuuu. Jlenenue u cuHTE3

saep

7.3.7

SAnepHslii peaxTop. TepmosinepHbIii
cunre3. IIpoGiemMbl U  HEPCIEKTUBHI
SAIEPHOM  DHEPreTUKH. ODKOJOTMYECKHE

ACIEKTHI SIIEPHON SHEPreTUKHU

7.3.8

9J'ICMCHT3pHI:I€ HqaCTHUILIbI. OTKpBITI/Ie
MMO3UTpPOHA. (DYHI[aMCH TaJIbHBIC

B3aNMOJIEN CTBUA

7.3.9

Texnuyeckue  yYCTpOMCTBa:  JTO3UMETD,
KaMmepa BumnbcoHa, SAEpHBIM peakTop,

aToMHag oomOa

7.3.10

[Tpaktuueckue pabotel. MccnemoBanue
TPEKOB YaCTHII (mo rOTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3BémHoro Heba. Cos3Be3gusi, sipKue

3Bé3IILI, NJIaHCThI, UX BUAUMOC IBHXKCHHC

8.2

Comgeunass cuctema. IlmaHeTsl 3eMHOU




rpynrIbl. IInaneTBI-TUTAHTEI n ux
CIIYTHUKH, KAapJIMKOBBIC IJIAHCTHI. Mamsie

Tena COMHEUHOU CUCTEMBI

8.3

Connne, ¢ortochepa u  armocdepa.

ConHeuHas aKTUBHOCTh

8.4

Ucrounuk sneprun ConHua u 3BE311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TEMIEpaTrypa,
ux B3aMMOCBS3b. Juarpamma
«CHEKTPANIBHBIM  KJIACC —  CBETUMOCTbBY.
3BE30pI  IVIABHOM  IIOCIIENOBATEIILHOCTH.
3aBUCHUMOCTb «Macca — CBETHUMOCTBbY IS

3BE3/] TIIABHOM MOCIICIOBATCILHOCTH

8.6

###Par###BHyTpeHHee CTpOoeHHE 3BE3.
CoBpeMeHHbIE MIPEICTaBIICHHS 0
npoucXokaeHnu u dBomounn ConHIa U

3BE3/1. DTanbl JKU3HU 3BE31

8.7

Mneunsiii  Ilyte — Hama T'anakTuka.
ChnupanbHas ~ cTpykTypa  l'amakTukwy,
pacripeneneHue 3BE3A, rasa W IIBUIN.
ITonoxxenne wu nwxenue ConHua B
lamaktuke. Ilmockas u  cdepuueckas

HoJICHCTEMBI | aJlaKTUKU

8.8

Tumel  ramaktuk. PapuorajakTuku U

KBa3apel. YEpHBIE ABIPBI B AJlpax raJaKTUK

8.9

Bcenennasa.  Pacmmpenune — Bceenmennoil.
3akoHn Xa0O0Ousia. Pazberanue rajakTHK.
Bospact u pammyc BcenenHoi, Teopus
bonpmoro B3peiBa. Mogens  «ropsiuen

Bcenennoit». PennkroBoe u3nydeHue

8.10

Macmtabnass ~ crpykrypa  BceneHHOI.
Meraranaktuka. HepeméHnubie mpoOiiemsl

aCTPOHOMUU




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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