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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHErO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3ysibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yudérom ¢enepalbHONM paldodeil mporpaMMbl BOCHHUTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3aIusax Poccurickon Oenepanuy, pean3yIoINUX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAyYHOU KapTWHBI MHpa oOydarommxcsa 11 kimaccoB mpu oOydeHHH
ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/a.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedboBanusim OIOC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHbIM pe3yJibTaTaM
oOy4eHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh peaju3alllh MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMM YYe€OHBIMU mpeaMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTarpeaIMeTHbIe, TpeMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca (GU3UKU HAa Oa30BOM ypOBHE, B

TOM YHMCJIE TIPEeIMETHBIE PE3yIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepxaHue yueOHoro npeamMera «Dusuka» mo rogam oOy4eHHUs .

dusrka Kak Hayka O HaumOoyiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTtpoHomueid. Mcmonp3oBaHWE M aKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa O0ydaromuxcs, B (HOPMHPOBAHWE YMEHHH NPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX HCCIIEOBAHM.

B ocHoBy Kkypca ¢Gu3MKK JJ1 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOKEH pAN WAEH, KOTOpble MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COAEPKUT MaTepUall U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW Mmatepuan Kypca (U3NKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
GopMupoBaHUE TPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
TYMaHUTApHOTO TMOTEeHIMaNa (U3UYECKON HAyKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢usukn ¢ pasBuTHEeM OOIIecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HpPaBCTBEHHBIMH U YKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢dusukum npeamonaraet
3HaKOMCTBO C IMUPOKUM KPYrOM TEXHHUYECKUX W TEXHOJOTHYECKHX MPHIOKCHHUN
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH W TEXHOJOTHH, a TaKkkKe OOCYKICHHS
po0JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHHS U AKOJIOTUYECKON 0€30TTaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOpUHU, POiu (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O TNPUpPOJE, TpaHUIAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUs €CTECTBEHHO-HAYYHBIX SBJICHUU U
IIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CUET OpPTraHM3aIluU SKCIEPUMEHTAIBHON NEATeIbHOCTH O0YyUYaOIIUXCS.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObeIHMHEHBI B OOMIWN CIIMCOK YYCHHMYECCKUX
NPaKTHYECKUX paboT. BrljeneHne B yKa3aHHOM IepeyHe J1abopaTOpHBIX padoT,
OPOBOJMMBIX JIJII  KOHTPOJIE M OIEHKH, OCYIIECTBISETCS  yYaCTHUKaMH
00pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHameHuss kaOmHeta Gu3uku. Ilpm »dTomM obecrieuwBaeTCs  OBJIAJICHHC
OO0y4aroUIMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIIETOBaHUS
3aBHUCUMOCTEH (PU3MYECKHX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO TMPOBEpPKE
MPEI0KEHHBIX THIOTE3.

Bonbmioe BHHMaHME yAENSETCS PELMICHUIO PACUETHBIX M KadeCTBEHHBIX
3agay. I[lpu sTOoM [1s1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJadd C SBHO
3aJaHHON (PU3MUECKON MOJETBIO, TO3BOJISIONINE TPUMEHATh U3yYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk M MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIIOTCS 33 aHUS Ha
OOBSICHEHHE TPOTEKAaHUS (PUINYECKUX SBICHUM W TPOIECCOB B OKPYKAIOMIEH
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TMPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bU3UKHN Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs JOJDKEH U3y4aThCsl B YCIOBUIX
MPEeIMETHOrO KaOWHeTa (U3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
IPEeIMETOB €CTECTBEHHO-HAYYHOTO Iukia. B kaOuHeTe (GU3MKH TOJDKHO OBITH
HEeoOXouMoe J1abopaTopHOE OOOpYJOBAaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpamme 1o (pu3MKe yUeHUYECKHX MPaKTUYECKHX paboT M JIEMOHCTPAIMOHHOE
o0opyioBaHUE.
JlemoHCTpanimonHoe o0opyaoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHHAMAJIBHOW JIOCTATOYHOCTH U  00eCleYrBaeT IOCTAHOBKY
NEPEYNCICHHBIX B MporpaMMme M0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICJIOBAHNUSA  HM3y4YaeMBIX  SIBICHUH W  MPOILECCOB, OJMIHUPUYECKUX |
(GyHIaMEHTATBFHBIX 3aKOHOB, UX TEXHHYECKUX IPUMEHEHUH.
JlaGopatopHoe oOOpyaOBaHUE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX OOydYamoImuxcsi. TeMaTHYecKue KOMIUIEKTHI
nabopaTopHOTrO 000pYNOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTopHil.
OCHOBHBIMH LEJIIMU U3YUeHUs GU3UKHA B 0011IeM 00pa30BaHUU SBIISTFOTCS
e (opmupoBaHHe uWHTEpeca M CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SBIICHUSIM;

e (OpMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3yueHUs
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUS C HCIOJIB30BAHHEM

bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O poiu (U3UKU ISl PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Leneld oOecreynBaeTcs pelIeHHeM CIEeIyIOMMUX 3a7ad B
nporecce U3y4eHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAsI MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsSICHEHUs (PUBMYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJady C SBHO 3aJaHHOM
¢u3znueckoll Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIIOBUSM 33a/a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TMPHUHIUIOB JEUCTBUS TEXHUUYECKHUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeay;

e OBJIQJICHUE METOJIAMH CAMOCTOSATEIILHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HDKCICPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeIeHHs JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHH ISl Pa3BUTHS YMEHUM MPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JIEATEITbHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi YpOBEHB) Ha ypPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJICINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJEHUsT JIa0OpAaTOPHBIX PAOOT W ONBITOB C YUYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIAEPKXAHUE OBYYEHUA

Paspgen 1. DinekrpoamHaMuKka

Tema 1. Ilocmosanunwtit 3nexkmpuueckuit mox. Toku 6 paznuunsix cpeoax

ONEeKTPUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA JJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 ydyacTKa LEMu.

DJEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEIIAHHOE COEAMHEHNE POBOJHUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUUYECKOTO TOKA.

ONEeKTpOABWKYIIAsA CWJIA M BHYTPEHHEE COIPOTHBIEHUE HCTOYHUKA TOKA.
3axon Oma /1715 TOJIHOM (3aMKHYTO) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT ~ OPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHAas POBOAUMOCTD
noJynpoBoAHNKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBaXx  3JEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLUALUA. DJIEKTPOIH3.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OdJIEKTPOHATPEBATENbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBINA TNO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mmepenue cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJTOIIAY MTOTIEPEYHOr0 CEUYCHUS U MaTepraa.

CMmelaHHOE COeIMHEHHE MTPOBOIHUKOB.

[IpssMoe wu3MepeHue BIEeKTPOJABMXKYIIEH cuibl. KoOpoTkoe 3aMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE AIEKTPOJIUTOB.

HckpoBoii pa3psl 1 NpOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSA MPOBOAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMemaHHOIO COEINHEHUS PE3UCTOPOB.



N3mepeHre 3eKTpOABMKYLIEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaOnronenue >nexrponusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kilacce oCylIeCTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMuU MAaTE€MAaTHKH,
OHOJ0ruu, XMMHH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmuvie nowsamus, CBA3aHHbIE C HW3YYEHHEM METOJOB HAy4HOTO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runepbosia, Ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLUU HA OCH KOOPANHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexannyeckoe NBHKEHUE B JKMBOW mpupone, Auddysus, ocmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpeaun, TEIIOBOE paBHOBECHE),
ANEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IHCCOLMALNSA,
raJIbBaHUKA.

l'eoepagpus: Bna)xHOCTh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE IBUKEHHUI € HCIOJIb30BAaHHEM MEXAaHHU3MOB,
y4€T TpEHMsI B TEXHUKE, IOAIINIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), JBUraTeNIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOIOTHH
IIOJIyYEHHUsI COBPEMEHHBIX MAaTEpHAJOB, B TOM YHUCJIE HAHOMATEpPUAIOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3e€MJICHHE 3JIEKTPONpuOOpoOB,
KCEpOKC, CTpyHHBIN IPUHTED, AJIEKTPOHArpeBaTEIbHbBIE npuOopBI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

Tema 2. Macnummnoe none. I1eKmpomazHuUmMHAaA UHOYKYUA

[TocTtostHHblE ~ MarHuThl.  B3auMomelWcTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarauTHOM wuHaykuuu. IlpuHnun cynepnozunun
MarHuTHBIX noJsied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
VHIYKUWHA M0JI1 HOCTOSIHHBIX MATHUTOB.

MarauTHoE T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHMH WHIYKUWH
MAarHUTHOTO MOJISI JJIMHHOTO MPSMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MMPOBOJHUKA, KaTyIIKN ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTeue npoBOIHUKOB €
TOKOM.



Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/b U HaIlpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiel JlopeHua.

SIBiieHne BJIEKTpOMAarHUTHOM UHAYKUMU. IIOoTOK BekTOpa MarHUTHOU
WHAYKIUHA. OJIEKTPOABMIKYILIAS CHJIA HWHAYKUUMHA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUKYIIAs CUJIa WHIYKIUMUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBI€HHME CaMOMHAYKIMU. OJEKTPOABUXKYyLIAs CUJIa
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKkue YyCTpPOMCTBA M MPAKTUUECKOE TMPUMEHEHHUE: MOCTOSHHbIC
MAarHuThbl, JJIEKTPOMArHUTHI, DJICKTPOJABUIATEIb, YCKOPUTEIU HJIEMEHTapPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3IEKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb 3JIEKTPOABIKYILIEH CUJIbI UHAYKIUU OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTyIIKH C TOKOM.

HccnenoBanue AeiCTBUS MOCTOSIHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

Pa3nen 2. KosiebaHusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUmHvle KoJ1e0aHus
Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHe  KoeOaHWMS.
INapmonnyeckue konebanus. [lepuon, wacrora, amrumutyaa u (aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MaTeMaTH4YEeCKUM MasATHUK. YPAaBHEHHE TapMOHHYECKHX
konebanuid. [IpeBpailieHrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.



Konebarenpubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaqbHOM KoJie0aTeTbHOM KOHTYpe. AHANOrus MEXAYy MEXaHHUYECKUMH U
ANEKTPOMarHuTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHHUS
SHEPI'UM B UEaTHLHOM KOJeO0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KojieOaHUsX. BBIHYXICHHBIE MEXaHUYECKHE
Konebanus. Pezonanc. BeiHYX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennblii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE U JCHCTBYyIOIlee 3HAYCHUE CHJIbl TOKa U
HaIpPSHKEHUS.

Tpanchopmarop. IIpousBoaAcTBO, mepeaadya U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruH. DKOJOTMYECKUE PUCKU TPHU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B TIOBCETHEBHOM JKU3HU.

TexHudyeckue yCTpOHCTBA W MPAKTHUECKOE MPUMEHEHUE: DIECKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU dIIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTHYECKUM MasTHUK).

Habmronenue 3aryxaronx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHST OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomol

HccnenoBanne 3aBUCUMOCTU TEPUOA MabIX KoleOaHM Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne NEepeMEHHOrO0 TOKa B LEMW W3  IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, ycloBHUS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JyuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
WNuTtepdepenims n nudpakius MeXaHUIeCKUX BOJTH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHUSL U3JTY4YEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosnHe. CBoiicTBa



AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennusi. CKOpoCTh MEKTPOMATHUTHBIX BOJIH.

[IIxkana »1MEKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasg AMArHOCTHUKAa B TEXHUKE W MEAULIMHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Kone06mtomeecst Tejio0 kKak UCTOYHUK 3BYKA.

Habnronenue orpakeHus U MpesioMICHUS MEXaHUYECKUX BOJIH.

Habnronenue uatepdepeniiuu u 1uppakiiui MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOntonenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4aCTOTOU KOJICOaHMIA.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX BOJIH: OTpakeHHUe,
pesioMIICHHE, MoJsipu3anus, Audpakuus, UHTEPPEPEeHIIHS.

Tema 3. Onmuka

'eomerpuueckass onrtuka. IIpsaMonuHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexe. JIyu cBera. ToyeuHbld HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxkeHUs: cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld Yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue # pacceWBaromie JUH3BL. ToHKas JuH3a. DOKyCcHOe
paccTosiHMEe W ONTHYecKas cuja TOHKOW nuH3bL. [locTpoeHue wm3o0pakeHuii B
coOuparonmx 1 paccemBaronux auH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe JIMH30MH.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBass ontuka. WuTepdepenuusst cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMyMOB W MHUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTHUHE OT JBYX CUH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  MAaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PpaKMOHHYIO PEHIETKY .



ITonspusanus ceera.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: OYKH, JIyMa,
dboToanmapar, NPOCKIHUOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs
onTHKa, TudpakmoHHas pemérka, HoJIpousl.

Jlemoncmpayuu

[IpssiMonuHEeliHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMJICHUE CBETa.
OnTuueckue npuOopsbI.

[TomHOE BHYTpEeHHEE OTpakeHue. Moiellb CBETOBOIA.

UccnenoBanue cBOMCTB U300pa’KeHU B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIeCKOomna.

Habntonenune nuntepdepeHunn crera.

Habnronenue nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ MOMONILIO MPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Habnronenne nonspuzaiuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue mokazaress nNpeaoMIeHUs CTEKa.

HccnenoBanue cBOMCTB M300payKeHU B JIMH3AX.

Ha6nronenue nucnepcuu cBera.

Paznen 3. KBanToBas pusuka

Tema 1. dnemenmuvt K6anmoeoii ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPTHUs
U UMITYJIbC (DOTOHA.

OtkpseiTre u uccinenoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aKoHbBI
dororddexra. YpaBuenue DitHmrerina mansa dotodddexra. «KpacHas rpanunar
dboTorddexra.

HaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(peKT Ha YCTAaHOBKE ¢ IMHKOBOM IUTACTHHOM.

HccnenoBanne 3akoHOB BHenTHETO (hoTodddekra.

Ceetoguog.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynmater bopa. M3nydenume u mnormiomeHue



(OTOHOB mNpH Mepexojie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyro. Bumel
criekTpoB. CIIEKTp YpOBHEW HEPTUMU aTOMa BOAOPO/IA.

BonnoBeie cBoiicTBa yactull. Bonnsl e bpoitns. KopryckynsipHO-BOJIHOBOM
Iyaau3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYEHHUE.
TexHUYecKne YCTpPOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaOnronenne mMHENYaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi
HabGnronenue nuHeyaToro cnekrpa.
Tema 3. Amomnoe aopo
DKCMEPUMEHTBI, JIOKA3bIBAIOIIME CJIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuo  cocTaBa
pamuoakTuBHOTO wm3aydeHus. CBoicTtBa anb(da-, Oera-, raMMa-U3ITy4YEHUS.
Binsinue paanoakTHBHOCTH Ha KU BBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb smpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprusi CBSI3M HYKIIOHOB B sifipe. SlnepHbie cuibl. JledexT maccel sapa.
Snepnbie peakuuu. [lenenrue u CUHTE3 AIEp.
Anepnsiii peaktop. Tepmosinepusiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBI
SAIEPHON SHEPIeTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SJHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
MeTtonpl HAOJIIONCHUS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (pr3ndeckoit KapTUHBI MUpA.
TexHuueckne yCTpOMCTBa U MPAKTUYECKOE NMPUMEHECHHUE: JTO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TyuK HOHU3UPYIOIIUX YaCTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 4. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHN

Ortanbl pa3BuThs actpoHoMuu. [IpukiianHoe U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.



Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3MbI, TUIAHETHI, UX BHANMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mctounuk sHeprun CosiHIA M 3BE3.
3BE3MIBI, MX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIA KJacCc —
CBETUMOCTB». 3BE3/AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEIOBAaTEIbHOCTU. BHyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJACTABIECHUS O MPOUCXOXKICHUU U 3Botonnu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNamaktuke. Tunsl ramakTuk. Pagunoranaktuky u kBasapbl. YEpHBIE IBIPHI B SApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoil. Merarainaktuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

Habntonennss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNieHUs MOJI0KEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3ausl CEBEpHOTO MOJTyIIapHs U IPKUE 3BE3BI.

Habmronenus B Teneckon JlyHsl, miianet, Miteanoro IlyTu.

O600maroee MOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B 5SKOHOMHYECKOW, TEXHOJIOTHYECKOMH,
COLIMAJILHOM M THUYECKOU chepax AeSTEIHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, pOJb (PU3NUECKON TEOpHH
B (HOpPMUPOBAaHWM TMPEJACTABICHUH O (HU3NYECKOM KapTHHE MHpa, MECTO
¢u3znueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MesknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce oCyIiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH € KypcaMHM MaTEMATHKH,
OuonoTNu, XUMHH, Teorpadu U TEXHOJIOTHH.

Meowxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (Qu3nmdeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKUUMH HA OCH KOOPAWHAT, CIIOXKEHHE BEKTOPOB,



MIPOU3BOJIHBIE 3JEMEHTapHbIX (YHKIMI, NPHU3HAKU MOJ00MSI TPEYroJbHUKOB,
onpeesieHne MIoNaau IIoCKuX GUryp u oobEmMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOM MpPHUPOAE, KojeOaTellbHbIe
JIBUKECHUS B )KUBOU MPUPOJE, ONITUYECKUE SIBIICHUSA B KUBOU MPUPOJE, NEUCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKasl CTPYKTypa TBEPIABIX
TEJN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMYECKONM pEHIETKH, CIEKTPaJbHBIM
aHaJn3.

l'eoepaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JMHUM DIIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOJIBUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapart, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU I€SATEIBHOCTH, B TOM YKCJIE B YAaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD TPAXKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIIecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMH B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUKCKOM IPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYeCKOro BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIero GU3nYecKo HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble JJoruyeckue aelcTBUs:
CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHUS] B  PacCMaTpUBAEMBIX
(bU3HUECKUX SBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JEATECIBbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieaoBareibCKkue 1eMCTBUS.
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUYEBBIMU IOHSATUSIMH W METOJaMH
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pEHICHHS 3alad (PU3NYECKOTO COJICPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHUI0O W TPHUMEHEHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUYMHHO-CIICACTBEHHBIE CBSI3W UM aKTyaJU3WpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTBI AJsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX OCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCITHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpPMALMU (PU3NYECKOrO COIEpIKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX ¥ KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOEepeXeHHs, IMpPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpXKaHUS B pa3IMUHbIX (opMmaTax C
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayAUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITh  OOIIEHWE Ha Ypokax (UMK W BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallUd M  CcMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U WMHIMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKYy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA IO €€ NOCTHKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensiTh poid € Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKAaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
o0t pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WJAEU C I[O3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATEIMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryisiTuBHBbIE YHHBepcaJlbHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISTh MO3HABATENbHYIO NESITEIbHOCTh B 00JIacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON paboThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JIaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHATbHBI HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB W
OCHOBaAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUH ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

yMETh OIICHMBATh PHUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS M0 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TpH aHajdu3e pe3yJbTaToB
NESATEITHPHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y 0O0YyYaroImMUXCS
COBEPIIECHCTBYETCS OMOIMOHAILHBIH WUHTEIIIEKT, TIPEIMOTaratonuin
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBAaHMS, BKJIIOUYAIOIIET0 CAMOKOHTPOJIb, YMCHHUE NPHHHMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBaTh MCXOJS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATH €ro TIPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX POJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAPTUHBI MHUpPAa, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHUM, B TPAKTUUECKOUN AEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHallbHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPIABIX TEJ, TOYCYHBIN
ANIEKTPUYECKUI 3aps]l IPU pelieHur PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHWKHU, MOJEKYJSIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBMKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tel, nuddy3us, OPOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, UBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEeHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXIy MapamMeTpaMud COCTOSIHUSI Ta3a B  H3OIpOIEccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHATa, MYTh, IEpPEMEIIeHHEe, CKOPOCTh, YCKOpEHHE, Macca Tela, Cua,
UMITYyJIbC TeJa, KMHETHYEeCKasi dHEPTUsi, MOTCHI[MAIbHAS DHEPrus, MeXaHUYecKas
paboTa, MexaHWYEeCKass MOIIHOCTh, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIIBI,
HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JIPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ys (U3MUECKHEe BEIUYHMHBL: JIaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTHYECKOTO ABUKEHHS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCIOJNBb3YyeMbIX BEJIMYMH, UX
00O3HAaUEHUsI W CAWHMIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIONINE JaHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (PU3MUYEeCKUe BETUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIS, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUYCHUS W E€IWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHJI, HPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3jNdaTh yCJIOBHUS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCEIHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCISIOBAHUIO (PU3MYECCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady M TUMNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIONKEHHOTO O0OPYIOBaHUSA, IMPOBOIUTH OIBIT H
(GOopMyIHpPOBATH BHIBOIBL;

OCYHIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUECKHUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBINH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAYy  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIIMYUH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yiIbTaTaM HCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOro TpyAa MPH MPOBEACHUH HCCIEIOBaHUN B
pamMKax yd4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESITEHbHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]a4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3UYECKUE BEITHMYUHBI M (POPMYJIBI,
HEoOXoIUMbIE NIl €€ pPEeIIeHUs, POBOAUTHh PACUETHl U OLICHUBATH PEATBHOCTD
MOJTy4EHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXIACHHM C OMOpod Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIPE/ICTABIICHUS YYEOHOW W HAyYHO-TIOMYJIAPHON MH(POPMAINH, TOTYUYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOU >KU3HU
JUTsE o0ecredeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHS 3JI0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYIKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHINOJHEHUEM pPA3JIMUHBIX COIMATBHBIX PpOJICH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHpPEAeNsaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLUsSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xoniy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA IpUMEpax poJib U MeCTo (hU3MKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJOTHH, B MPAKTUYECKOW AEATEILHOCTU JIIOAECH, 1IEJIOCTHOCTh U €IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOYEYHBIN IJNEKTPUUECKUMN 3apsjl, JTyd CBETA, TOUYCYHBI UCTOYHUK CBETA, siACpHAS
MOJICJIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO siApa TMPH PEIICHUU (HU3NIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUSI TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJIEKTPOMarHUTHasi WHAYKOUSA, JACHCTBUE MArHUTHOTO TOJsA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, Audpakuus W MOJSpU3AlUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBECHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTh  PAa3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HCTONB3Yys (U3UUYECKHE BEIUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKUMS MarHuTHOrO Imojs, cuia Ammnepa, cuina JlopeHna, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOIO M MArHUTHOIO IIOJIEH, IMEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsijl W CHiIa TOKa B TIPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CWJa JIMH3BI, TPU OMHCAHWHM TMPABUIBLHO TPAKTOBATh (U3HUECKUI
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYEHHUS] W E€IUHHIIbL, YKa3bIBaTh
dbopMynbl, CBSA3BIBAOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHA
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYMHBI: CKOPOCTH AJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaa, SHEPrusl CBA3U
aTOMHBIX SIJIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
WCIIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMH BEJIMYUHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUECKONM BEJIMUYUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3ys (Puznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalIeIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pACIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OuHIITEHa s PoTtodrddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOr0 4ucia, moctynartel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHUE U YyCJIOBHS (TpaHMIIbI, OO0JACTH)
IPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TMOJI MTPOBOJHUKA
C TOKOM, cuibl Amniepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX W KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady M TUIOTE3y Y4eOHOTrO 3KCIEpHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHpOBaTH BHIBOBL

OCYUIIECTBIISITh MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHH: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
pPE3yNbTATHl MOJYYEHHON 3aBHCHUMOCTH (U3HUECKHX BEIUYMH B BHJE TaOIUI U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TpyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON M TPOSKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THbE 3a7a4d C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONb3ys (U3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1aud



BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXoauMbIE NJisi €€ pelleHHs, TPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHbIE 3a/1a4: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY pPACCYXACHUI C OMOpoid Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALUU
U TMIPEACTaBIICHU YYEOHON W Hay4YHO-TIOMYJIIPHOM MH(pOpPMALIUU, MOITYYECHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OPMAIIHUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX O€30MACHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPY’KAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAaHEHUS 3/I0pOBbS U COOJIFOJIEHUS HOPM 3KOJIOIMYECKOT O
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTatb B TIpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYNMbl, PALUOHAIBHO pacHpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, a/leKBaTHO OLICHUBATD
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYIIbI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Paznen 1. QJIEKTPOJUHAMUKA
11 [TocTostHHBIN 2NEeKTpUYECKUN TOK. TOKHM B 10 1 bubnuorexa [JOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
19 MaruauTHO€e 1osie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIIHS https://m.edso00.ru/7f41c97c
Hroro no pazaeny 21
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 8 1 bubnuoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
99 MexaHW4eCcKUe U JIEKTPOMArHUTHbBIC 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97c
Uroro no pazaeny 23
Paznen 3. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 7 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 Bubmmorexa LIOK

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



https://m.edsoo.ru/7f41bf72
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 S7pO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 4. SJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 6 Et?fg;;&f;;ggﬁfﬂcg?c
Wroro mo pazneny 6
Pa3ngen 6. OBOBIAIOLIEE TIOBTOPEHUE

6.1 Oo6o0mmaromee MOBTOPEHHE 1 ]:tfri?;;f;szggﬁfﬂcg?c
Hroro no pazneny 1
PezepBHoe Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchbl
DNEKTPUUECKUN TOK, YCIIOBHUS €ro
cyuiectBoBaHus. [[0CTOSIHHBIN TOK.
1. Cuna toka. Hanpsbkenue. 1
Conporusnenue. 3akoH Oma st
y4acTKa Ieru
[MocnemoBarenbpHOE, MMapauIeIbHOE,
2 CMEIIaHHOE COEIUHEHNE 1 bubmorexa LOK
' https://m.edsoo.ru/ffoc74f0
MIPOBOTHUKOB.
3 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO 1 bubnuoreka [IOK
' Toka. 3akon J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon Oma 1t MOJTHOM (3aMKHYTO# )
4 siekTpruyeckoi renu. Koporkoe 1 bubnmorexa [IOK
' P P ROP https://m.edsoo.ru/ffOc7ae0
3aMbIKaHHUE.
JlaGopaTopHas padora Nel
5. "U3mepenue D/IC ncrounuka Toka u 1 1
€ro BHYTPEHHETO COMPOTUBIICHHUS"
DneKTpOHHAs! TPOBOAUMOCTD
5 TBEPABIX METAJNIOB. 3aBUCUMOCTD 1
' COTMPOTUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOJUMOCTh
7. ITomynpoBOAHUKH, UX COOCTBEHHAs U 1 bubnuorexa [IOK



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

IIpUMECHast MpoBoauMocTh. CBOMCTBa
p—n-nepexona.
[TonynpoBoaHKUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0c84ae

DNeKTpUUYECKUi TOK B BaKyyMe.

8. CBoIiCTBA AJIEKTPOHHBIX ITYYKOB
DNEeKTPUYECKUM TOK B PaCTBOpax u
paciuiaBax 3JIEKTPOJIMTOB. bubnuoreka [JOK

9.

DNEeKTPOIUTHYECKAs TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DnexTponu3
DIIEKTPUYECKUI TOK B ra3ax.

10. CaMocCTOSITeNIbHBIN U bu6moreka [IOK
HECaMOCTOSTENBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
[TocTostTHHBIE MAarHUTHI U X

" B3auMoeiicTBre. MarHuTHOE IOJIE. bu6mmoreka [IOK
BekTop MarHUTHON UHIYKIIUH. https://m.edso0.ru/ff0c9778
JIvHMYM MarHUTHOW UHAYKIUH
MarsuTHO€e 1oJie IPOBOJIHUKA C

. TokoM. OnbIT Dpcrena. bubnnoreka [JOK
B3aumopeiicTBue NpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas pabora Ne2

13. «I/IsyzeHHpe MaFII)-II/ITHOFO OJIA bubmorexa LLOK

https://m.edsoo.ru/ff0c98fe
KaTyLIKH C TOKOM»
JleficTBME€ MarHUTHOTO NOJIA HA
IIPOBOJHMK ¢ TOKOM. Cuita AMrmiepa. BuGmmorexa [OK
14. JIaGoparopHas paboTa Ne3

«HccnenoBanne IercTBUS
IOCTOSSHHOT'O MarHUTa Ha paMKy ¢

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

TOKOM»

15.

JlelicTBME€ MarHUTHOTO TOJISl HA
JBIDKYITYIOCS 3apSHKEHHYIO YaCTHILY.
Cuna Jlopenmia. Pabota cuibl
Jlopenua

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9df4

16.

DnekTpoMarHuTHas uHIyKus. [ToTok
BEKTOpa MarHuTHOM MHAYKIHU. IJC
WHIyKIUU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykunu Papanest

17.

JlabopatopHas pabota Ned
«HccnenoBanue SIBJICHUS
3.]'IeKTpOMal"HI/ITHOI\/’I HUHAYKOUN»

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

18.

NHnykTuBHOCTH. SIBNEHUE
camouHaykiuu. IJIC caMOMHAYKIWH.
DHeprusi MarHUTHOTO TOJISI KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE MOJIE

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

19.

TexHuueckue yCcTpoiicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, AIEKTPOIBUTATENb,
YCKOPHUTENHN JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb

20.

O6o6matoiuit ypok «MarautHoe
noJie. DJIeKTPOMarHuTHasE MHAYKLIHD»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

21.

KonTponbnas pabota Nel mo teme
«MarsuTHoe moIe.
DIEeKTpOMAarHuTHask UHIYKIUS»

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

22.

CBO6OI[HLI€ MCXaHHYCCKHUC
KoJIeOaHHs. FapMOHI/I‘-ICCKI/Ie

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0c9df4
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

KosieOaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue s3uepruu

23.

JlaboparopHast pabora Ne5
«HccnenoBanne 3aBUCUMOCTH
MeprojIa MaJlbIX KoJieOaHui rpy3a Ha
HHUTHU OT OAJIMHBI HUTHU U MACCBI I'py3a»

24,

[IpencraBnenue o 3aTyXarMUX
KoseOaHusX. BoIHYX/IeHHbIE
MeXaHHYecKue Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG SHGKTPOMaFHI/ITHI)Ie
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffOcbb86

25.

KonebatenbHblit KOHTYp. CBOOOIHBIE
JIEKTPOMAarHUTHBIE KOJeOaH!s B
ujeanbHOM KoJe0aTeIbHOM KOHTYpE.
Amnanorust Mex1y MEXaHU4eCKUMH U
JIEKTPOMArHUTHBIMH KOJeOaHUSAMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

26.

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B HJICATHBHOM
Kos1e0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

27.

[Tepemennsbiii Tok. CUHYCOUIaTbHBINA
MepeMeHHbIN TOK. MOIITHOCTh
MEPEeMEHHOr0 TOKa. AMILTUTYTHOE U
JeMCTBYIOIIEE 3HAYCHHUE CUJIBI TOKA U
HaMPsHKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

28.

Tpancdopmarop. [Ipousosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPIUU



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34

YCTpOHUCTBO U MPAKTUUYECKOE
IIPUMEHEHHUE IEKTPUIECKOr0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JINHUH 3JIEKTponepeaay

bubmmoreka [{OK

2 JKOIOHHECKHE PUCKH HIpH https://m.edsoo.ru/ff0cc324
MIPOU3BO/JICTBE JIEKTPOIHEPTUU.
KyneTypa ucnonas3oBanus
3JIEKTPOIHEPIUU B MOBCETHEBHOM
KUZHU
MexaHudecKkre BOJHBI, YCIOBUS

30. pacmpoctpanenus. [lepuoa. CkopocTts bubmuorexa [JOK
pacrpoCTPaHEHUS U JITTUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOIOJIBHBIC BOTHBI

31 3Byk. CKOpOCTb 3ByKa. [ poMKOCTh bubnuoreka [IOK
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DIEeKTpOMarHUTHbIE BOJIHBI, UX

32. CBOICTBA U CKOpOCTh. [IIkama Bubmmorexa [IOK

https://m.edsoo.ru/ffOccfe

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI pagnocBa3u U

33. TeneBuaeHus. Pa3BuTue cpencTs
cBs3u. Paguonokauus

a4 KonTponbHast pabota No2 bubnnoreka [JOK
«KoiebaHus 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonMHENHOE pacpOCTPaHEHUE

35, CBETa B OJJHOPOJIHOM Cpejie. bubmuoreka [JOK
ToueuHblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa

36, Otpaxenue cBeTa. 3aKOHbI bubnuorexa [IOK

OTpa)XCHUSA CBCTA. HOCTpO@HI/Ie

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cc324
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

N300paKCHUH B IIIOCKOM 3epKaie

[Ipenomiienue ceera. [lonnoe
BHYTpeHHee oTpaxeHue. IIpenenpHblit

bubmmoreka [{OK

37 YIOJI [OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffO0cd 76
OTpaKEHUS
JlabopatopHas pabota Ne6
38. «3mepeHune nokaszarens bubmorexa HOK
https://m.edsoo.ru/ff0cd67a
MIPEJIOMIIEHHUS CTEKIIa»
JIunzel. [locTpoenue n3obpaxeHuii B
39. nuH3e. Dopmyiia TOHKOH JINH3BI. brmmorexa [TOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabopatopHas padota Ne7
40. «HccnenoBanue cCBONUCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBINA COCTaB
AL oenoro cBeta. LIpet. JlabopaToprast
pabota Ne§ «Habmronenue qucnepcuu
CBETa»
42, HNurepdepennus cpeta. Judpakmus bubnmuoreka [JOK
ceera. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
43, [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus cBeta https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuOOpPHI U YCTPOHCTBA
44. 1 yCIOBUS MX O€30MacCHOTO
MIPUMEHEHHS
bu6mmoreka [JOK
45. KonrtpomnbHas padora Ne3 «Ontuka» https://m.edsoo.ru/fcf6fo
46. OTKpBITHE U UCCIIEIOBAHUE bubnunoreka [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0

dorordpdekra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru/ffOcffc4

3akonbl oTodddekra. YpaBHEHHE

bu6mmoreka [{OK
47. OnHreina s porodddexra.
ot ¢ b https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorodddexra
48 ®oronsl. opmyna [Inanka. Dueprus bubnuorexa [JOK
’ U UMITyIIbC (OTOHA https://m.edsoo.ru/ffOcfe16
JaBnenune cBeta. OnbitTer [1. H.
49 JlebeneBa. XMMHYECKOE IEHCTBHUE bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
50 MPaKTUYECKOe TPUMEHEHHE:
‘ (poTodIeMeHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
51 Pemenne 3agau mo reme «91€MEHTBI bubmuorexa [JOK
' KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITEI
52 Pezepdopna o paccesHUIO 0-4acTHIL bubnmorexa [JOK
’ pLOP p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bu6mmoreka [JOK
53. IToctynater bopa
Y p https://m.edsoo.ru/ff0d0afa
N3nydenue u nornomieHue GoToHOB
54 [P IIEPEXOJIE ATOMAa C OJHOI'0 YPOBHSA bubmorexa LOK
’ PH HEpexor . a yp https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyrou. Buasl criekTpos
BomnHoBbIe cBolcTBa yacTHll. BOJIHEI
. ne bpoitns. KopnyckynsipHo- bubnunoreka [JOK

BOJHOBOM AyaJIu3M. CnoHTaHHOE U
BBIHYKJICHHOC U3JTYy4YCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

56.

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopna mo onpeneneHuo
COCTaBa PaIMOAKTUBHOTO U3ITyUYCHUS

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

57.

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Binsuue
PaIMOAKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

58.

OTKpBbITHE IPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. I'aMmma-uzinyyeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

59.

DHeprus CBSI3U HYKJIOHOB B SIIpE.
Snepubie peakunu. AnepHbii
peaktop. IIpobiembl, MepcrneKTUBEL,
JKOJIOTUYECKUE aCIIEKTHI SA1€PHOMN
SHEPTreTUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

60.

DneMeHTapHbIe YacTulbl. OTKpbITHE
o3UTpoHa. MeTobl HaOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiit cton « DyHgaMeHTaIbHbIE
B3auMoaeiicTBud. EquHCcTBO
(bu3nuecKoil KapTUHBI MUPa»

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

61.

Bun 38é3nnoro He6a. Co3pesaus,
SIPKUE 3BE3/1bI, UIAHETHI, UX BUJAMMOE
nBrokenne. ConHeyHas CHCTEMaA

62.

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE3]1

63.

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKH. 3BE3/bI TIIaBHOU



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

MocIieIoBaTeIbHOCTH. BHYyTpeHHEe
cTpoenue 3B&311. CoBpeMEHHBbIE
MIPEJICTABICHHSI O TIPOUCXOXKICHUU H
spomonuu CoHIIa U 3BE3]

64.

Muneunsiii [Iyte — Hama ["anaktuka.
[Tonoxxenue u apmxenue CosHua B
lNamaktuke. ['anaktuku. Y€pHble
JBIPBI B 7Ipax rajJakTHK

65.

Bcenennas. Pazberanue rajgakTHk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTpOHOMUHT

66.

KontponbHas padota Ned «IneMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

67.

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJOTUYECKOH, COIMATIbHOU U
ITUYECKOH cdepax IesTeTbHOCTH
YelioBeKa

68.

PesepHslii ypoxk.

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

®dusuka , 11 knacc /Kacesno B.A.-. M. : IIpocBenienue

®dusuka, 10 xknacc/ Msxumes I'.5., Byxosues b.b., Corckuit H.H. mox
penakmueit [laphentreBoit H.A., AkuinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemenuey.

®uzuka, 11 xknace/ Mskuies I'.J1., byxoBues b.b., Hapyrun B.M. noxg
penakmueit [laphentreBoit H.A., AkuinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBemeHuey.

Co6opnuk 3a1a4 no pusuke 1y 9-11 kiaccoB 0611e00pa3oBaTEILHBIX

yupexaenuid. CocraButenb I.H.Crenanosa. Mockaa "IIpocsemienue"

METOANYECKHUE MATEPHUAJIbBI AJISd YUUTEJA
» ®wusuka. [Toypounsie pazpadotku. 10, 11 kimaccel: mocobue s
obmeo6pazosar. opranu3anuii / FO.A. CaypoB. — M.: [Ipocsemienue.
*  @usuka. KoHTpoab 3HaHMM, yMEeHMI U HaBbIKOB yuamuxcs 10-11 kinaccos.
B.A. 3a6otun, B.H.Komuccapos - M.:IIpocsemnienue.
*  O®wusnka. CaMoCTOSITENbHBIE U KOHTPOJbHBIE paboThl 10-11 Kimacchol.
VYyebnoe mocobue a1 0011e00pa3oBaTeIbHON OpraHU3aIuin./

E.C.Eptotkun, C.I'.Eptotkuna - M.IIpocBernienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET



https://m.edsoo.ru -o6u6auoreka IIOK

http://nsportal.ru - connanpHas ceTb paOOTHUKOB 0Opa30BaHUS.
http://markx.narod.ru/pic/ - pusuka B 1mKoJe.
http://festival.1september.ru/articles/ - bectuBanb megaroruueckux

uAen«OTKPBITBI YPOK».
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