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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no puzuke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO 00IIETro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOM
obOpasoBatenbHOM mporpammel, npenacrabieHHsix B ®T'OC COO, a Takxke ¢ ydyéTtom
(benepanpHOl pabouell mporpaMMbl BOCIUTAHUS U KOHLENIUH MPENoAaBaHus y4eOHOTO
npeamera «@Pusnka» B oOpa3zoBarenbHbIX opranmzanusax Poccuiickoit ®enepanuu,
pean3yIOIINUX OCHOBHBIE 00pa30BaTeNbHbIE IPOTPAMMBI.

Coneprkanue nporpaMMsl 1o (pU3MKe HaNpaBIeHO Ha POPMHUPOBAHNUE €CTECTBEHHO-
HAay4yHOU KapTuHBI Mupa oOywatrommxcs 10—11 kimaccoB mpu oOyueHuu ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO Moixoa. [Iporpamma no ¢gusuke
cootBercTBYeT TpeboBanusiM @PI'OC COO k miaHupyeMbIM JTHUHOCTHBIM, IPEIMETHBIM U
METanpeMETHbIM pe3yJbTaTaM oOOydYeHHus, a TaKKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3auy MEXIPEIMETHbIX CBsi3ed (U3UKH C €CTECTBEHHO-HAyYHBIMU Y4YEOHBIMU
npenMeraMu. B Hell ompenensitoTcs OCHOBHbIE IENM M3Y4YeHHs (U3MKM Ha YpOBHE
cpeaHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3UKU:
JUYHOCTHBIC, METaNpeIMETHEIE, TPEeIMETHBIEC (Ha 0a30BOM YPOBHE).

[Tporpamma no gu3uKe BKIIOYAET:

e [JJaHUpPYEMBIE Pe3yJIbTaThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YPOBHE, B TOM

qucie MpeIMeTHbIE Pe3YIbTaThl [0 roJlaM 00yUYeHHUS;

e cojepkaHue yueOHoro npeamera «dusrkay mo rojgam o0ydeHHUs.

dusnka kak Hayka 0 Hambosiee OOIIMX 3aKOHAX MPUPOIBI, BBHICTyHas B KayecTBE
y4eOHOro mpeaMera B MIKOJIE, BHOCHT CYIIECTBEHHBINH BKJaJ B CUCTEMYy 3HaHHMH 00
okpyxatoiiem mupe. lIkonbHbIN Kype (U3HKN — CUCTEMOOOPA3YIOIINI 1J1s1 €CTECTBEHHO-
HaY4YHBIX Y4YEOHBIX IPEJIMETOB, MOCKOJBbKY (PU3UUECKHE 3aKOHBI JIeKaT B OCHOBE
IPOLECCOB M SIBICHUM, M3y4daeMbIX XHUMHUEH, Ouosoruei, gusnyeckoil reorpadpuei u
acTpoHoMuel. Vcroap30BaHre U aKTUBHOE MTPUMEHEHNE (DU3MUECKUX 3HAHUHN ONpeIesieT
XapaKkTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTMH B cdepe dHEpPreTHKH, TPaHCIOpTa,
OCBOEHUSI KOCMOCa, TIOJIy4eHHUSI HOBBIX MaTE€pUaJIoOB ¢ 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3ydenue (QuU3MKM BHOCUT OCHOBHOM BKJaJ B (DOPMHUPOBAHME €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa o0yuaroluxcs, B (OpMUpOBaHHE YMEHHI NMPUMEHATh HAyYHBIH METOJ
MO3HAHUS IIPH BBIIIOJIHEHUH UMHU yY€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pu3uKu 1151 ypOBHS CpeIHEro 00IIero o0pa3oBaHus MOJI0XKEH P
U7ei, KOTOpbIE MOYKHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C€ HEW Kype SBISETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepuald M3 BCEX paslieloB (PHU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHall Kypca GU3MKU 00beAUHEH
BOKpYT pu3nyeckux reopuil. Bemymmum B Kypce sBisiercs: GopMHUpOBaHUE MPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSX MAaTE€pPUH, BEIIECTBE U I10JIE.

Hoes eymanumapuzayuu. EE peanusauust mpeanoyiaraeT  HMCIOJb30BaHUE
FYMaHUTapHOTO NMOTEHIMaNa PU3NYECKON HAYKH, OCMBICIIEHUE CBA3U PA3BUTHUS (DU3UKHU C
pa3BUTHEM OOIIECTBA, a TakKXe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU M
AKOJIOTMYECKUMHU ITpoOIeMaMu.



Hoes npuknaonoti nanpaenennocmu. Kypc GU3MKH TpeanojaraeT 3HAKOMCTBO C
HMIMPOKUM KPYTOM TEXHMUYECKHUX U TEXHOJIOTMUECKHUX MPUIIOKEHUN M3yUYEHHBIX TEOPHUM U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs NOoCPeACTBOM BBECHUS 2JIEMEHTOB COIEPIKAHMUS,
NOCBAMIEHHBIX JKOJOTHYECKAM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXIEHHUS MpoOJeM palrOHAIbHOIO
IPUPOIONOIB30BAHMS U SKOJIOTHYECKOM 0€30MaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTAMHM Kypca (U3MKM Ha YpOBHE CpeAHEero oOuIIero
oOpa3oBaHusi ABJIAIOTCS (u3nueckue Teopur (POpMUPOBAHME TPEACTABICHUNA O
CTPYKTYpe TOCTPOCHUS (HU3HUYECKOW TEOPHH, pOiH (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIIIOB B COBPEMEHHBIX IMPEACTABICHUAX O MPHUPOAE, TPaHUIAX MPUMEHHUMOCTHU
TEOPH, TSI OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH H MTPOIECCOB).

CHcTeMHO-IeATeIbHOCTHBIN TTOJIX0/ B Kypce (DU3UKH peanu3yeTcs MPexe BCEro 3a
Cc4€T OpraHu3allMM SKCIEPUMEHTAIBHON NesTenbHOCTH obOydarommxcsa. s 6a3oBoro
YPOBHS Kypca (U3UKH — 3TO MCIIOIH30BAHNE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OPATOPHBIX paboOT, KOTOPHIE B MporpamMme Mo (pu3nuke 00bEAMHEHbI
B OOIIMIT CIICOK YYCHHUUECKUX MPAKTUIECKUX padboT. BrineneHne B yka3aHHOM MepeuHe
7abopaTopHbIX paboOT, MPOBOAUMBIX JUISI KOHTPOJSL M OIEHKH, OCYIIECTBISAETCS
y4aCTHUKaMH 00pa3oBaTeIbHOrO IMpoliecca UCXOAsS U3 O0COOCHHOCTEH IMIaHWPOBAHUS U
ocHamieHns kabunaera (usuku. [Ipu 3ToM oOecneunBaeTcsl OBIACHUE OO0YUYAIOIIMMHUCS
YMEHHUSMH MPOBOJUTH KOCBEHHBIE U3MEPEHU S, UCCIIEIOBAHNUS 3aBUCUMOCTEH (hrU3HUECKUX
BEJIMYUH U TTOCTAHOBKY OTBITOB IO MPOBEPKE MPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHue yaemseTcs pelieHno pacyETHRIX U KaueCTBEHHBIX 3aad. [Ipu
ATOM JUTS pACUYETHBIX 33]1a4 IIPUOPUTETOM SIBIISTIOTCS 3aJIa4H C SIBHO 33aHHOHN (U3NIECKON
MOJIENBI0, TTO3BOJISIONINE TMPUMEHSITh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJITHOTO pa3jiena Kypca, TaK M UHTETPUPYS 3HAHMS W3 pasHbIX paszgenoB. s
Ka4eCTBEHHBIX 3a/1a4 TMPHOPUTETOM SIBISIOTCS 3aJaHUsl Ha OOBSICHEHWE TMPOTEKAHUS
dbuznueckux SBJICHUM H TMPOIECCOB B OKpYKaIOIIEH >KU3HU, Tpedyromue BbiOOpa
bu3nIeCcKOi MO AJIsl CUTYAIlH MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu OPI'OC COO k maTepuambHO-TEXHUYECKOMY
obecrnieueHnI0 yueOHOTO Iporiecca 0a30BbIl ypPOBEHb Kypca (PU3UKHU Ha yPOBHE CPEIHETO
o011ero 00pa3oBaHus JOHKEH H3Y4YaThCs B yCIOBHUX MPEAMETHOTO KaOMHETa (PU3UKH WITH
B YCIIOBHUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYyYyHOro mukia. B
kaOuHeTe (U3MKU JOJDKHO OBbITh HeoOXoaumoe JjabopaTopHoe 000pydoBaHHE st
BBITTOJIHEHHUS YKAa3aHHBIX B MPOrpaMMe MO (U3MKE YUYCHHUECKUX MPAKTHUECKUX padoT u
JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JlemoHCTparonHoe o0opynoBaHue (HOpMUPYETCS B COOTBETCTBHH C MPUHIUIIOM
MUHUMAaJbHOW JIOCTATOYHOCTH M 00ecredyrBaeT TOCTAaHOBKY IIEPEUYMCICHHBIX B
nporpamme 1o (PU3HKE KITFOYEBBIX IEMOHCTPAIMN [Tl KCCIICTOBAHMS N3yUaeMbIX SIBJICHUN
U TPOIECCOB, HMIHUPUYECKHX U (yHIAMEHTANBHBIX 3aKOHOB, HMX TEXHUYECKHX
MIPUMEHEHHUM.

JlabopaTopHoe  oOOpymoBaHME NS YYCHHYECKHMX  MPAKTUYECKHUX  paboT
dopmupyeTcs B BUIE€ TEMaTHUYECKUX KOMILIEKTOB M O0ECIIE€YMBACTCS B Pacdy€re OJHOTO
KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI JIabopaTOPHOTO
000pyTOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCTIOJIB30BAHUH aHATOTOBBIX



U 1udpoBbIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPUTENIBHBIX CHCTEM B BHJIE
1M pOBBIX TabOpaTOPHi.
OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111EM 00pa30BAHUH SIBIISIOTCS:

dbopMupoBaHNEe UHTEpECA U CTPEMIICHHs 00yYaronnXcs K HAydHOMY U3YYECHHIO
MIPUPO/IbI, PA3BUTUE UX UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTaBICHUN O HAyYHOM METOJEe MO3HAHUS U (POPMUPOBAHUE
MCCJIEA0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHHEe HAy4YHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4YEHHs OCHOB
CTpPOCHHUS MaTepuu U GyHAaMEHTATbHBIX 3aKOHOB (DU3UKWU;

dbopMupoBaHre yMEHHI OOBACHATH SIBJICHUS C HCIOJIb30BaHUEM (PUIUYECKUX
3HAHUW W HAYYHBIX JOKA3aTEJIbCTB;

dbopMupoBaHHe TpeACTaBICHUNA O ponu (GU3UKU AN Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHH.

JlocTimkeHune 3TUX 1ieJel 00ecreuynBaeTCs pelieHuEM CIEYIONIUX 3a/1a4 B IIPOIIeCcCe
U3y4eHHs Kypca (U3HKU Ha YPOBHE CPEIHETo OOIIero 0Opa30BaHMUS:

NpUOOPETEHNE CHCTEMBbl 3HAHUN 00 OO0IMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKIOYAas  MEXaHWKY, MOJEKYJSpHYI0  (U3HKY,
AIIEKTPOJAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;
dopmMHUpoBaHHE YMEHUN NPUMEHATh TEOPETUYECKHE 3HAaHUS Ui OOBSCHEHMS
¢u3nueckux SBJICHUN B MpUpOJE M JUIS NPUHATHUS MPAKTUYECKUX PEUICHHUH B
MOBCEIHEBHOM >KU3HU;

OCBOEHHE CIOCOOOB pELIECHUS PA3IMYHBIX 33]a4 C ABHO 33aJJaHHON (Qu3nyecKoin
MOJIENIBIO, 33/1a4, MOJPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3JaHue (PU3NUECKON
MOJIEJIN, aI€KBaTHON YCIIOBUSM 3aJa4H;

NOHMMaHHEe (PU3NUECKUX OCHOB M MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPELY;
OBJQJICHUE METOAAMH CaMOCTOSITEIbHOTO IUJJAHUPOBAaHUS W  IPOBEICHUS
¢u3nYecKNX OSKCIEPUMEHTOB, aHaju3a M UHTepIperanuu HHpopmauy,
ONpeIENICHNs TOCTOBEPHOCTH MOJYYEHHOT'O PE3yJIbTATa;

CO3JlaHHE YCIOBUU U1 PAa3BUTHS YMEHUHW IPOEKTHO-HCCIIEN0BATEIBCKOM,
TBOPYECKOM JAEATEIbHOCTH.

Ha uzyuenue ¢puznku (6a30BbIi ypOBEHb) HAa yPOBHE CPEIHETO 00IEero 00pa3oBaHUs
otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hefeno), B 11 kiracce — 68 yacoB
(2 gaca B HeneNIO).

[Tpennaraemplii B mporpaMmMe 1o Gpu3uKe MepevueHb J1a00paTOPHBIX M MPAKTHUECKUX
paboT sBIsSIETCS PEKOMEHIOBAaHHBIM, YUUTEIb J€JaeT BEIOOP MPOBEIEHHUS J1a0OpaTOPHBIX
paloT U OMBITOB C YYETOM MHIUBUAYAIBHBIX 0COOCHHOCTEH 00yYaroIIIXCsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. @u3uka u MeToAbl HAYYHOI' O MO3HAHMS

dusuka — Hayka o npupojie. Hayunbsie MeTo1bI TO3HAHUS OKpYsKaroliero mupa. Posib
AKCIIEPUMEHTA U TEOPUU B MPOIECCE TO3HAHUS PUPOBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (GU3MUECKUX SIBIACHUW W TporeccoB. HaydHple THUIOTE3HI.
duznyecKue 3aKOHbI U TEOPHH. I paHUIIBI MIPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB. [[prHITHT
COOTBETCTBHSI.

Pone u Mecto ¢u3ukm B popMHUpOBAaHUM COBPEMEHHON HAy4YHOW KapTHHBI MHUpa, B
MPAKTUYECKOUN AEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHarnoroBbie U IU(PPOBBIE U3MEPUTENIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe IBHxeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOTO IBIKeHUs. Cuctema
orcuéra. Tpaekropus.

[Iepemerenue, CKOpOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUAJIbHOM TOYKM, WX MPOCKIMM HA OCHU CHCTEMbl KoopauHaT. CroxkeHue
MIEPEMELICHUI U CI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JABWXeHHe. | 'paduku
3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TMEPEMENIICHUS] MaTepUaIbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoOe majieHne. Y CKOpeHHE CBOOOTHOTO MaICHUS.

KpuBonnneiinoe nBukeHue. [[BUKEHUE MATEpPUAIbHOM TOYKHU IO OKPYKHOCTH C
ITOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJMHEWHAsA CKOpOCTh. [lepuon n
yacToTa oOparnieHus. [[eHTpocTpeMuTenbHOE YCKOpPEHHE.

TexHudyeckue ycTpONCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CIHUAOMETpP, JIBHXKEHUE
CHApSJIOB, IIEMTHbIE U PEMEHHBIE TIEpEIayun.

Jlemoncmpayuu

Mogaens cuctembl OTCYETA, WUIIOCTPAUMUS KHUHEMATUYECKUX XapaKTEPUCTHUK
JIBIDKCHUSL.

[IpeoOpazoBaHue ABUKEHUM C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOntonenve pABukeHUs Tena, OpOIIEHHOrO TMOJ YIVIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

H3mepenue yckopeHus: CBOOOIHOTO MaIeHUSI.

Hamnpasnenue ckopocTu npu JABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3ydyeHne HEPAaBHOMEPHOTO JBUKEHHS C LEIbI0 OIPEICICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUSI MEXAY MNyTSIMU, NPOWJECHHBIMU TEJIOM 34
IIOCJIEI0BATEIIbHBIE PABHBIE NMPOMEXYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUU C
HAYAJIbHOU CKOPOCTBIO, PABHOM HYJIIO.



N3yueHne NBUKEHMS IIApUKa B BSI3KOM KUJIKOCTH.

W3ydenue nBUKEHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipununn otHocutensHOCTH [anmuiies. [lepBwit 3akoH Hperotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[IpuHuun cyneprno3unuu cuil. Bropoit 3akon HproToHa miis
MartepuaibHOi Touku. Tpernii 3akoH HproTOHA /I MaTepUabHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunsl Tpenusi (mokosi, ckoyibxeHus, kadenus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. Koagdunuent tpenus. Cuna
COINPOTHUBIICHUS TIPU JBUKEHUH TEJIA B KUJKOCTH WJIHU Ta3e.

[ToctynaTenbHOE U BpalllaTeabHOE JBUKEHUE aOCONMIOTHO TBEPAOIO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OCU BpaieHus. [1nedo cuibl. YcinoBusi paBHOBECHS
TBEPAOIO Tena.

TexHuueckrue ycTporucTBa U MPaKTUUECKOE TPUMEHEHHE: MMOJUIUITHUKY, IBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHeHHE Macc B3aMMOAECHCTBYIOIINX TEJT.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT JAePOpMaIIiH.

HesecoMocts. Bec Tena npu yCKOpEHHOM NOAbEME U MAICHUMU.

CpaBHeHHE CUIJI TPEHUSI IOKOSI, KAYEHUS U CKOJIb)KEHHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBecHs.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3ydenue nBuxkeHus: Opycka 1o HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOUIMX B IMPYXHUHE U
PE3NHOBOM 00pasIle, OT X JAehOpMaIlnu.

HccnenoBanue ycinoBHUil paBHOBECHUS TBEPIOTO TeEla, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3aKkonvl coxpaneHusn 6 mexanuke

Nmmynbc MaTepuanbHOW TOUYKH (Tesia), CUCTEMbl MaTEpPHATBHBIX TOYeK. MMmynbce
CHUJIbI M U3BMEHEHHE UMITYJIbCca Tesla. 3aKOH COXPaHEeHUs UMITyJIbca. PeakTUBHOE ABUKEHUE.

PaboTta cuiibl. MOIIHOCTE CUJIBI.

Kunetnueckas »Hepruss MaTepualbHOW TOUkH. Teopema 00 HU3MEHEHUH
KUHETHUYECKON SHEPTUH.

[TorennmansHas SHeprus. lloTeHiumanbHas SHEprus ymnpyro aehopMUpPOBaHHOM
npyxusbl. [loTeHIIManbHas sHeprus Tena BOJIN3U MOBEPXHOCTH 3EMJIH.

[ToreHuManbHble U HEMOTEHIIMANbHBIE CHIIBI. CBsI3b pabOThl HEIOTEHIIUATBHBIX CHII
C U3MEHEHHEM MEXaHMYECKOUN SHEPIHH CUCTEMbI TeJl. 3aKOH COXPAHEHUS! MEXAHUYECKOM
SHEPIUMu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudyeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOIOMET, KONED,
IPY>KUHHBINA MUCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHECHUSI UMITYJIbCA.

PeakTuBHOE NBMKEHHE.

[Tepexo mOTEHIIMATBLHON YHEPTUH B KUHETHUECKYIO U 00paTHO.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomaol

N3yuyenne abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu paOOThI CHIIBI C U3MEHEHUEM MEXAaHUYECKON SHEPTHUH Tella Ha
MIPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. Mosiekyasipaas ¢pu3uka u TepMOJAMHAMHUKA

Tema 1. OcrHoebt MONEKYIAAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TIOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
obocHoBanme. bpoyHoBckoe gBwxkenue. Juddysus. Xapakrep ABWKEHHS U
B3aMMOJICVICTBHS YaCTHUI] BellecTBa. MoJiesld CTPOCHUS Ta30B, KUJKOCTEN U TBEPABIX TEI
U 00BsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojieneil. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo BemecTBa. [locrossHnas ABoraapo.

TenoBoe paBHOBecue. Temmepatypa u e€ wusMmepenue. lllkana Ttemmeparyp
Lenabcus.

Mopens uneanbHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON
TEOPUHU UJCANBHOTO raza. AOCONIIOTHAS TeMIepaTypa Kak Mepa CpelIHeld KMHETHUeCKOn
SHEPruM TEIUIOBOIO ABWKEHUA 4vacTull ra3a. Illkana temmneparyp KenbBuna. ['a3zoBble
3aKkoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanprona. M3omporeccsl B
U7eallbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpencraBieHue
U30TPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue yCcTpoiicTBa U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIINE JAUCKPETHOE CTPOCHHE BeliecTBa, (oTorpaduu MOJIEKYII
OPraHUYECKUX COCIMHEHHUI.

OnbITel 110 TUGGY3UH KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mogens onbita lTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.

Mopenb, nrocTpupyronias Ipupoy 1aBJIeHUs ra3a Ha CTEHKHU COCYyIa.

OnbIThI, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS MI€AJIbHOTO ra3a, U30MpPOLECCHI.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

OmnpeneneHne Macchl BO3/IyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHI 00BEMA
KOMHATBI, JaBJICHUS U TEMIIEpATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEKy TapaMETPAMH COCTOSIHUS Pa3peKEeHHOr0 Tasa.

Tema 2. Ocnoévl mepmoouHamuku

Tepmonunamuyeckass cucrema. BHYTpeHHsIi SHeprusi TEpPMOJIWHAMHYECKOMN
CUCTEMBI ¥ CTIOCOOBI €€ m3MeHeHus. KomnyecTBo TemoTs! v paboTa. BHyTpeHHsIsS 23HEpTUs
OJIHOATOMHOTI'O WJI€aJIbHOTO ra3a. Buibl Temonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS,
U3JIlydyeHUe. YJenbHas TEIUIOEMKOCTh  BemiecTBa. KonuyecTBO  TEIUIOTHI  MPHU
TEeIIoneperaye.



[Tonsatue o6 aguabaTHOM mpouecce. [lepBbiii 3akoH TepMoanHaMuKky. [IpuMmenenue
NEPBOT0 3aKOHA TEPMOJIMHAMMKH K n3onporeccaM. ['paduyeckas nateprperanus paboTsl
rasa.

Bropoii 3akoH TepMoarHamMuku. HeoOpaTUMOCTh MpoLIecCOB B IPUPOJIE.

TeruioBble MamuHbl. [IpuHIunel aeicTBus TemioBbX MamuH. [IpeoOpazoBanus
SHEPIUHU B TEIUIOBBIX MamnHax. KoaQpGuueHT noae3Horo 1eHCTBUs TEMIOBON MalllUHBI.
[Mukn KapHo u ero ko3¢ (UIUEHT IO0JIE3HOTO ACUCTBUSA. DKOJIOrMYECKUe HpoOIeMbl
TEII0AHEPTETUKH.

TexHHYeCKHe yCTpPONCTBA M MPAKTUYECKOE IIPUMEHEHUE: JBUTATENIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEN dSHEPTUHU Tea MPU COBEPUIEHUH pabOThI: BBUIET IPOOKHU U3
OyTBUIKH IIOJT IEWCTBUEM CKATOr0 BO3/yXa, HAarpeBaHue 3pupa B IATyHHOU TPyOKe MyTEM
TpeHus (BUICOIEMOHCTpAIIHS).

M3MmeHeHne BHYTpEHHEN sHepruu (TemMreparypbl) Teja Npu Terionepeaaye.

OnbIT N0 a1MabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopnenn mnapoBoil TypOHWHBI, JBUraTelsi BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3mepenue y1eabHON TEeIII0EMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeutecmea. azoevie nepexoovl

[TapooOpa3zoBanrie u KoHjaeHcamnus. McnapeHue u kumneHue. AOCOIIOTHas U
OTHOCHUTEJIbHAA BJIAXHOCTh BO3AyXa. HacelleHHbld map. YelnbHas  TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUTIEHUS OT AaBJICHHUSL.

TBépnoe teno. Kpucramnumueckue u amopduble Tena. AHM30TPONHS CBOWCTB
kpuctaiioB. JKunkue kpucramuisl. CoBpemeHHble Marepuanbl. llnaBieHue wu
KpUcTalu3anuus. Y aenbHas Tersora miasienus. CyOoaumarus.

YpaBHEHHE TETUIOBOTO OajaHca.

TexHuuyeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTUU TMOJIYYEHUS COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE
HAaHOMATEpPHUaJOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX NIAPOB.

Kunenue npu noHWKEeHHOM JaBJICHUH.

CriocoObI M3MepeHHs! BIaKHOCTH.

HabntoneHre HarpeBaHust U MJIaBICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpamus KpucTajioB.

Vuenuueckuii sxcnepumenm, 1a6opamophule pabomul

N3mepeHne OTHOCUTENBHON BIAXXHOCTH BO31yXa.

Paznen 4. DuekTpoanHaMukKa
Tema 1. dnekmpocmamuxa
OnexTpuzauus Tea. DJNeKTpuueckuil 3apsna. JlBa Buaa 3JIEKTPUUYECKUX 3apsiiOB.
[TpoBOAHUKHY, AMDIEKTPUKH U TOJYHNPOBOAHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsja.



B3aumopeiicteue 3apsgoB. 3akoH Kynona. ToYedHBIN 3IEKTPUYECKHM 3apsii.
Onektpuueckoe none. Hanpsok€HHOCTH 3nekTpruyeckoro nois. [Ipunnun cyneprno3unuun
ANEKTPUUECKUX ToJIeH. JIMHUM HaNpsXKEHHOCTH JIEKTPUUYECKOTO TOJIS.

Pabora cun snexktpocratuueckoro mois. [loTenmuan. Pa3sHOCTh MOTEHIMANOB.
[IpoBOIHMKKM W JAMAIEKTPUKKA B DJIEKTPOCTAaTUUECKOM TMoje. Jludnexkrpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHIeHcaTtop. OIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHLKeHHOTO KOHJEHCATOPA.

TexHuueckne yCTpOHCTBA M  MPAKTHUYECKOE MPUMEHEHHE:  3JIEKTPOCKOIL,
AIIEKTPOMETP,  AJIEKTPOCTAaTHUYECKass  3aluTa,  3a3€MJIEHUE  DIIEKTPONpUOOpOB,
KOH/JIEHCATOP, KOMMPOBAJIbHBIN anmapar, CTPYHHBIN PUHTED.

Jlemoncmpayuu

Y CTpoMCTBO M MPUHIMI IEUCTBUS HIEKTPOMETPA.

B3aumopelicTBre Ha3JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3aPIKEHHBIX TEI.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTPOCTAaTUYECKAs 3aINTA.

JIM3NEeKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcAaTopa OT IUIOLIAAU IUIACTHH,
PACCTOSTHUS MEXKy HUMHU U JUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3MepeHne aeKTpOEMKOCTHA KOHAEHCATOPA.

Tema 2. Ilocmoannwiii nekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CJIOBHUS CYLIECTBOBAHUS AJIEKTPUYECKOro TOKa. MICTOUHMKH
Toka. Cuna toka. I[locTOsAHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka LEnHu.

DJIEKTPUUECKOE  COMPOTUBIEHUE.  YJIENbHOE  CONPOTHUBJIICHUE  BEILECTBA.
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOTHUKOB.

Pabota snexrpruueckoro Toka. 3akoH Jxoyns—JIenna. MOIIHOCTD 3JIEKTPHUIECKOTO
TOKA.

DJIEKTPOABMKYILAS. CUJIa U BHYTPEHHEE COMPOTHUBJICHHE MCTOYHMKA TOKAa. 3aKOH
OMa 1151 oJIHOM (3aMKHYTOM) aniekTpuueckoi 1ienu. Koporkoe 3ambikaHue.

DJNIeKTPOHHAST TPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCHUMOCThH COTPOTHUBIICHHS
METaJUIOB OT TeMIiepatypbl. CBEpXIPOBOJUMOCTb.

DNeKTpuuecKkuil TOK B Bakyyme. CBOMCTBA DJICKTPOHHBIX MTyUYKOB.

[TonynpoBoaauku. CoOCTBEHHAsI U MMPUMECHAs! TTPOBOJIMMOCTD MOTYIPOBOTHUKOB.
CaoiictBa p—n-nepexoaa. [loxynpoBoHUKOBbIE TPHOOPHI.

DJIEKTPUUYECKUN TOK B PACTBOpPAX U paciuiaBax JICKTPOJIUTOB. DNEKTPOIUTHUECKAS
JUCCOLMALUsL. DIEKTPOJIU3.

OJIeKTpUUECKUN TOK B raszax. CamMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3psi.
Momnnus. [1nazma.

TexHu4eckrue ycTpoHMCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIepPMETpP, BOJIBTMETD,
peocTar, UCTOUYHUKH TOKa, 3JIEKTPOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOPHI, TEPMOMETP COMIPOTUBIICHUSI, BAKYYMHBIH MO, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIN AMO/JI, TAJIbBAHUKA.



Jlemoncmpayuu

M3MmepeHune CUIIbl TOKa U HaIIPSIKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMIIMHIPUYECKUX TPOBOJHUKOB OT JUTMHBI, TUIOIIAIN
MIONIEPEYHOTr0 CEYEHUS U MaTepuaa.

CMeniaHHOE COeIMHEHHE TPOBOJHUKOB.

[Ipsmoe  w3mepeHuwe  dneKkTpoiBHXKylled  cuibel.  KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOI0 AIEMEHTA U OLICHKA BHYTPEHHETrO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUS] METAJIIIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSS POBOJAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3ydeHne cMemaHHOro COEJUHEHUS PE3UCTOPOB.

W3MmepeHue aIEKTPOABMKYIIEH CHIBI HCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue siektpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3ydenue kypca pusnku 6azoBoro ypoBHs B 10 kjacce oCyIIECTBIAETCS ¢ yUETOM
COJIepKATEeIbHBIX MEXIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKU, OMOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemnvlie nonamus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAyYHOTO
NO3HAHUS: SBJICHUE, Hay4YHbIH (akT, TUIOTe3a, (pU3NyYecKas BEITUYHMHA, 3aKOH, TEOpHs,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOIENb, H3MEPEHHE.

Mamemamuxka: pellleHWe CHCTEMbl ypaBHEHUH, JuHeWHass (yHKuMs, mnapabona,
runep6osa, ux rpadUKu U CBOICTBA, TPUTOHOMETpUUYECKHE (YHKIMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXIECTBO, BEKTOPbHl M HX
MPOEKIMK Ha OCH KOOPAMHAT, CI0XKEHUE BEKTOPOB.

buonocus: MexaHW4YecKoe MBWIKEHHE B JKMBOW Tmipupojae, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE pPaBHOBECHE),
IIEKTPUYECKHUE SBJICHUS B dKUBOU NpUpOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEW M Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAJIJIOB, SJIEKTPOJIUTHYECKAs TUCCOLMALMS, TaJbBaHUKA.

l'eocpaghus: BNaxHOCTh BO3/1yXa, BETPbl, 0APOMETP, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHUE ABMXKEHHMM C HMCIOJIb30BAaHUEM MEXAHM3MOB, YYET
TPeHHUs] B TEXHHUKE, MOJIIMITHUKH, HCIIOJNIb30BAaHUE 3aKOHA COXPAHEHHUS HUMITyJbca B
TEeXHHKE (pakeTa, BOJAOMET W JpYrue), JABUTaTellb BHYTPEHHETO CropaHus, MapoBas
TypOHHa, OBITOBOW XOJIOAUIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHH TOJTYYCHHUS COBPEMEHHBIX
MaTepHUaIoB, B TOM YHCJIE€ HAHOMATEpPHaJOB, U HAHOTEXHOJOTUH, AJIEKTpOCTaTHUECKas
3aIluTa, 3a3€MJICHUE ANIEKTPONpHOOPOB, KCEPOKC, CTPYHUHBIN IIPUHTED,
AJIEKTpOHArpeBaTesIbHbIe TPUOOPHIL, HIEKTPOOCBETUTENbHBIE IPUOOPHI, FaJIbBAHUKA.

11 KITIACC

Paznen 4. DiiekTpoauHamuka
Tema 3. Macnummnoe noye. I1eKmpoMacZHUMHAA UHOYKYUSA



[TocTtossHHBIE MATHUTHI. B3anmoaeicTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHOE MoJie.
Bekrop marnutHOM WHAYKUMH. [IpyHOMI Cyneprio3viiMd MarHUTHBIX mosied. JIuHum
MarHUTHOM WHAyKUuMH. KapThHa JIWHUM MAarHUTHOM HWHAYKUWH TOJISI TMTOCTOSHHBIX
MAarHMuTOB.

MaruutHOE moJie mIpOBOAHMKA C TOKOM. KapThHa JMHUN WHAYKUWH MarHUTHOTO
MOJISl IJTMHHOTO MPSIMOTO MTPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKH
¢ TokoM. OneIT Dpcrena. BzaumoeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amrepa, € MOyJIb U HalpaBJICHHE.

Cuna Jlopenia, €€ MOAyJib U HampaBiieHHE. J|BH)KEHUE 3apsyKeHHOM 4YacTHIlhl B
OJIHOPOJAHOM MarHUTHOM mosie. PaGora cunsl Jlopenua.

SIBrieHUE 2JIEKTPOMAarHUTHON MHAYKUIMHU. [IoTOK BEeKkTOpa MarHUTHOW WHIYKITUU.
DIIEKTPOABMKYIIAS CHIJIA MHAYKIMHU. 3aKOH JIEKTPOMarHuTHoW nHAyKuuu dapazest.

BuxpeBoe 351ekTpruueckoe nosie. DJICKTPOABMKYILAS CHJIa UHIYKIIMU B TPOBOJHUKE,
JBUOKYIIIEMCS IOCTYNATEILHO B OJJTHOPOJAHOM MarHUTHOM TIOJIE.

[IpaBuno JleHna.

NHIyKTUBHOCTS. SABnenue CaMOMHIYKIIHH. DIIEKTPOABUKYIIAS cuia
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOTO TMOJIsI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHUTHI,
AIEKTPOMATHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTEIHN JJIEMEHTApHBIX  YacTHL,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM TOJIEM.

JIMHUM MHIYKIIMA MarHUTHOTO TTOJISI.

B3anmopeiicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Ammepa.

[eiictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NEeKTPOMarHUTHOW UHTYKIIHUH.

IIpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJIBUKYIIEH CWIbl WHIYKIUMA OT CKOPOCTHM W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHne caMOMHIYKIIMH.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3ydyeHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

UccnenoBanue eCTBHUS MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBiIEHUS JIIEKTPOMAarHUTHOW MHIYKIIUU.

Pa3nen 5. Kosiedanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpPOMaAZHUMHbLE KOJ1€OAHUS
KonebarenbHast cucrema. CBOOOIHBIE MEXaHUUYECKUE KojeOaHus. ["apMoHnueckue
konebanus. [lepuon, yactora, ammumryga u ¢asza xonebanuil. [IpyKUHHBIA MasSTHUK.
MareMatnueckuii MasTHUK. YpaBHEHHWE TapMOHWYECKHX Kojebanuii. I[IpeBpamieHue
DHEPTUU MPU TAPMOHUIECKUX KOJICOAHMSIX.



KonebarenpHblit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJI€OaHUs B UCAIbHOM
K0JIE0aTEIbHOM KOHTYpe. AHAIOIMs MEXAy MEXaHHYEeCKHMMU U 3JIEKTPOMarHUTHBIMU
koneOanusamu. @opmyna TomcoHa. 3aKkoH COXpaHEHUS BSHEPIMH B HUACAIBHOM
KoJIe0aTeIbHOM KOHTYE.

[IpencraBnenue o 3aTyxarolMX KoJieOaHUsAX. BBIHYXIEHHbIE MEXaHUYECKHE
kosie0anust. Pezonanc. BbiHyX/1€eHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemennbiii TOK. CHHYCOUIAJIBHBIN TTEpEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYJHOE U IEUCTBYIOLIEE 3HAYCHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. I[lpousBoacTBo, mnepegadya U HOTPeOIEHUE HIEKTPUUECKOU
HEPruu. OKOJIOTMUECKHE PHUCKU TpH IPOU3BOJACTBE AeKTpodHepruu. KymbpTypa
VICII0JIb30BAHMS DJIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HM.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IEKTPUYECKUNM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, IMHUHU JIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KoJjieOaTeabHON  CHCTeMBbl  (NIPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHUK).

HaGmronenue 3aTyxaromux KojleOaHuu.

HccnenoBanne CBOWCTB BBIHYKISHHBIX KOJICOAHHM.

Habmionenue pe3oHaHca.

CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHMS.

OcuunnorpaMMbl  (3aBUCMMOCTH  CUJIBI TOKAa W HANpSDOKEHHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIeOaHMiA.

Pesonanc mnpu  1OCIENOBATENIBHOM  COCOUHEHUHM  PE3UCTOpA,  KaTYIIKU
WHIYKTHUBHOCTH M KOHAEHCATOPA.

Mopeinp TuHAN 3IEKTPONEPENAUN.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

HccnenoBanue 3aBUCUMOCTH TIepUoa MalblX KOjeOaHUW rpy3a Ha HUTU OT JUIMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanne NEpPEMEHHOTO TOKAa B LEMM M3 MOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60IHbL

Mexanuyeckue BOJIHBL, yciaoBUsL — pacnpoctpaHenus. llepumon. CkopocTh
pacripocTpaHeHus U JAiauHa BoiHbI. [lonepednsie u npoaoiasHbie BoHBL. UHTephepenuus
U IUQPaKIUsT MEXaHUYECKHUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentranus BexktopoB E, B, V B snekrpomarHuTHOM BoaHe. CBOICTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, NPEIOMIICHHE, TNOJsIpu3anus, IUPpaKius,
uHTepdepenuus. CKoOpoCcTb 3JEKTPOMATHUTHBIX BOJIH.

[IIkaa 37€KTpPOMarHUTHBIX BOJIH. [ [puMeHeHNEe 37IEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHIMIIBI PAaIUOCB3K U T€NEBUICHU. Pagnonokanus.

DNEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYIKAIOIEN CPEJIbI.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas [IMAarHOCTMKA B TEXHUKE M MEAMIMUHE, pajap,
paanonpuéMHIK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus.



Jlemoncmpayuu

OO6pa3oBaHue U pacIpoCTpPaHEHHE MONEPEYHBIX U MPOJA0TIBHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOYHUK 3BYKA.

HaGmroneHre oTpaxeHus U MpeoMIICHUSI MEXaHUUECKHUX BOJIH.

Habmonenne nuateppepeHuny u AUPpaKkuuyd MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4acTOTOU
KOJIeOaHUH.

HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonrHeiHOE pacIpOCTpaHEHHUE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueUHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHuii B INIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIIEHUS CBeTa. AOCONIOTHBIN IOKa3aTellb
npenomienns. [lomHoe BHyTpeHHee oTpaxeHue. lIpemenbHbli  yroa IMOIHOTO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus cBera. CnoxxHbIl cocTaB Oenoro ceera. LIBer.

Cobuparoiue 1 paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE paccTOsSHUE U
ONTHYECKass cuja TOHKOW smH3bL [locTpoeHne wu300pakeHU B COOMpAONINX U
paccenBaroUX JuH3ax. @opMyJia TOHKOHW JUH3BI. Y BETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. MHTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HAOJIIO/IEHN MakKCUMyMOB M MHMHMMYMOB B HHTEp(QEPEHLUMOHHOM KapTHHE OT JBYX
CHUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus cera. JudpakiuonHas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB MpH MaJIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoHCTBa U MPAaKTUUYECKOE IPUMEHEHUE: 04K, JTyIa, (poToanmnapar,
MPOSKIIMOHHBIN amnmapar, MUKPOCKOII, TEJIECKOIl, BOJJOKOHHASI ONTHKA, TU(PaKIIHnOHHAS
pelETKa, MOJIAPOU.

Jlemoncmpayuu

[TpsimonuHeltHOE pacipocTpaHEHUE, OTpaKEHHE U IpesiomiieHne cBeTa. OnTuyeckue
npUOOPBHI.

[TonHoe BHyTpeHHEee oTpaxkeHue. Moiesb CBETOBO1A.

HccnenoBanue CBOWCTB M300paKCHUM B JIMH3AX.

Mopnenu MUKpPOCKOIIA, TENECKOIIA.

HaGmronenue unrepdepeHinm ceera.

Hab6mronenne nudpakuuu cBera.

Habmronenue qucnepcuu cBera.

[TosrydyeHue crekTpa ¢ NOMOILbIO PU3MBI.

[Torydenue criekTpa ¢ TOMOIIBIO AUPPAKITTOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBeTa.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomul

W3mepenue nokas3aTess IpesioMIIEHUs CTEKIIA.



HccnenoBanne CBOWCTB M300paKEHUM B JIMH3AX.
HaGmronenue qucnepcuu cBeTa.

Pazgen 6. OcHOBBI cienIUAIbHON TEOPUH OTHOCUTEIbHOCTH
['paHMnIBI TPUMEHMMOCTH KJIACCHYECKOM MeXaHMKH. IlocTymarel crnenuanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyME, TPUHIUII
OTHOCHUTEJIbHOCTU DUHIITEHHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aME/JIEHHE BPEMEHU U COKPALLEHUE JITTUHBI.
DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBIL.
CBs13b Macchl ¢ PHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPIHSI TOKOS.

Paszpnen 7. KBantoBasi pusnka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBa3M 3Hepruu (GpoToHA € €ro 4acToTOM. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTe U uccienoranue ¢ororpdexra. Onbitel A. I'. CronmeroBa. 3aKOHBI
dororpdexra. VYpaBHenue OifHiiTerHa 118 Porodddekra. «KpacHas rpaHuLa»
dotorddekra.

Jasnenue ceeta. OmbiTel [1. H. JIeOenena.

XUMHYECKOE JEUCTBUE CBETA.

Texnuueckue ycCTpoilcTBa M  NPAKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboTonaTuuK, conHeuHas 6aTapes, CBETOAUO/.

Jlemoncmpayuu

®otorhPeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHelTHero ¢oTtodddexra.

Ceeronuon.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopaa mo paccesHUO o -4acTHIL.
[Tnanerapuas monens aroma. [loctynater bopa. M3nmyuenue u nornomeHne GOTOHOB pu
Iepexo/ie aTomMa C OJJHOTO YPOBHsI SHEPruu Ha Apyroil. Buasl ciektpoB. CrieKTp ypoBHER
SHEPrUM aTOMa BOAOPO/aA.

BonnoBeie cBoicTBa yactul. Bomsbsl ge bpoinsa. KopnyckyiasspHO-BOJIHOBOM
Ty aJTu3M.

CroHTaHHOE U BBIHYKJACHHOE U3TyUCHHUE.

TexHuueckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHUE: CHEeKTPaJIbHbIN aHaau3
(cnexkTpockon), Jiazep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopaa.

OnpeneneHue IIMHBI BOJIHBI J1a3epa.

Habumronenre nuHeyaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonul

HaOnroienne nuueiyaToro CrekTpa.

Tema 3. Amomnoe adpo



OKCIIEpUMEHTHI,  JIOKA3bIBAIOIIME  CJIOXKHOCTb CTpOoeHMs  snpa. OTKphITHE
paauoaktuBHocTU. OnbITel Pesepdopna mo ompeaeneHuio coctaBa paarOaKTUBHOTO
u3nyuenus. CpolicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIE€ OPTaHU3MBI.

OTtkpeITHE IPOTOHA U HEWTpoHa. HykiionHas Mozens siapa Ieiizen0epra—BaneHko.
3apsn anpa. MaccoBoe unciio siapa. M30Tomnsl.

Anbba-pacnan. DIeKTpPOHHBIM U MO3UTPOHHBIN OerTa-pacrajn. ['amma-uznydyeHue.
3aKOH paJAMOaKTUBHOTO pacnaja.

DHeprusi CBsi3u HYKJIOHOB B siape. AnepHbie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [leleHre U CHHTE3 SIED.

SAnepusiii peaktop. TepMosiaepHslid cuHTe3. [IpoOnemMbl U MEPCHIEKTUBBI SICPHOMN
DHEPTrEeTUKU. DKOJIOTMYECKHE ACIIEKTHI SIAEPHON DHEPTETHKHU.

DneMeHTapHbIe 4acTUIBl. OTKPBITHE ITO3UTPOHA.

MeTto1b1 HAOTIOIEHUS ¥ PETUCTPAIIMU DIIEMEHTAPHBIX YaCTHIL.

dyHI1aMeHTaIbHbIE B3aUMOJICHCTBUS. EAMHCTBO hM3MUECKON KapTUHBI MUpA.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE NIPUMEHEHHUE: [T03UMETp, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOIINX YACTHLL.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabonivl

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

Oramnbl pa3BUTHS acTpoHOMuU. lIpukinagHOe M MHPOBO33PEHYECKOE 3HAYCHUE
aCTPOHOMUH.

Bun 3Bé3nnoro ne6a. Co3Be3us, sspKue 3BE3/IbI, MJIAHETHI, UX BUIMMOE JIBIKCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounuk sHepruu CosHia u 3BE3/1. 3BE3NIBI, UX
OCHOBHBI€ XapaKTEPUCTHKHU. [[narpaMma «CHEKTpalbHbIN KJIACC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEA0BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3]T TTIABHOU
MOCJE0BATEeIbHOCTU. BHyTpeHHee cTpoeHue 3BE311. COBPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUHU U 3BOoIMHM COJHIIA U 3BE31. DTallbl KU3HU 3BE3].

Mneunsiii [1yTs — Hamia ["anaktuka. [lonoxxenne u qeuxenue Connua B ['anaktuke.
Tunsl ranaktuk. Paguoranaktvuku v kBa3zapbl. YEpHbBIE BIPHI B S/Ipax TaTaKTHK.

Bcenennasi. Pacmmpenne Bceenennoit. 3akon Xa00ma. Pa3Oeranme ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaOnronenust HEBOOPYKEHHBIM TIJIa30M € HKCIIOJIB30BAHHEM KOMIIBIOTEPHBIX
NPWIOKEHUI ISl ONpeeNICHUs MMOJI0KEHUSI HEOECHBIX O0OBbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3/1usi CeBEpHOro MOMyIIApUS U SIPKUE 3BE3IBI.

Ha6mronenus B reneckon JlyHbl, mianer, Mneunoro I[TyTu.

O6o0mariee NOBTOpeHue

Ponb pusuku 1 acTpoHOMHH B SKOHOMHYECKOW, TEXHOJIOTHYECKOW, COMMMATLHON U
ATHUYECKON cdepax NesTeIbHOCTH YeJOBEeKa, pojib U MeCTO (M3UKM U aCTPOHOMHUU B



COBPEMEHHON Hay4yHOW KapTHHE MMpa, pojib (hU3MUecKol Teopuu B (OPMHPOBAHUU
NpPEJCTaBIEHUN O (U3NYEeCKONW KapTHMHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpa B
001IEM psIJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPECTABICHUNA O IPUPO/IE.

Me:xxknpeamMmeTHbie CBA3U

N3yuenne kypca ¢puzuku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ y4ETOM
COJIEpKATEIbHBIX MEXIIPEJAMETHBIX CBS3€H ¢ KypcaMH MaT€MaTHKU, OMOJIOrMH, XUMHH,
reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvie nonamusi, CBSI3aHHBIE C W3Y4YEHHEM METOAOB HAy4YHOTO
NO3HAHUA: SBJIEHME, HAy4HbIM (akT, runoresa, pu3ndeckas BEIMUMHA, 3aKOH, TEOpUs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNUE, MOJIEb, U3MEPEHHE.

Mamemamuka: pelleHUEe CHUCTEMBbl YpPaBHEHHH, TPUTOHOMETpHUYECKHE (YHKIIUH:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M UX HPOEKIMM Ha OCH KOOPJMHAT, CJOKEHHUE BEKTOPOB, IMPOU3BOJHBIE
3JIEMEHTAPHBIX (YHKIMHA, TPU3HAKK MOA0OMSI TPEYrOJIbHHUKOB, ONpEeNIEHUE IUIOaaN
IUIOCKUX (UTYyp U 00bEMa Tell.

buonocua: anextpudeckue ABIEHUS B )KUBOU NPUPOE, KOJieOaTeIbHbIE IBUKCHHUS B
YKUBOH MpUpoJie, ONITUYECKUE SBJICHUS B )KUBOM NPUPOJIE, AEUCTBUE paJuallii Ha KUBbIE
OpraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAsI CTPYKTypa TBEPABIX TEIl,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMUECKON PEIIETKH, CIIEKTPATbHBIA aHATH3.

l'eoepaghus; MarHUTHBIE TMONOCA 3€MJIM, 3aJI€KH MarHUTHBIX pPyA, (OTOChEMKA
3eMHOI MOBEPXHOCTH, MPEJACKa3aHNEe 3eMIICTPSICEHHI.

Texnonoeua:  TUHUM ~ DJIEKTpONEpeNay, TEHEpaTop  IEpPEMEHHOrO0  TOKa,
ANIEKTPOABUTATENb, UHAYKIIMOHHAS M€4Yb, pajap, PaIuONpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neub, NpoeKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COTHEUHas OaTapes.



NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Duszuka» Ha ypOBHE CpEAHEro OOIIETro
oOpa3oBanusi (0a30BbIi YypPOBEHb) JOJDKHO OOECIEUUTh JIOCTHIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JluyHOCTHBIE pE3yJbTAaThl OCBOEHUSA YueOHOTo mnpeamera «Du3nKa» JOJKHBI
OoTpakaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBATHCS
chopMupOBaHHOM BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, paCHIMPEHUE >XKU3HEHHOTO OMNBITA M OMBITA JACSITEIHHOCTH B
MIPOLIECCEe pean3ali OCHOBHBIX HAMPABICHUN BOCHUTATEIBHOUN NIE€ATEIBHOCTU, B TOM
YHCJIE€ B YACTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKIAAHCKOW TMO3UIMK OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUIMCKOro 00IIECTBa;

MIPUHSATHE TPagUIIMOHHBIX 00I1IeYeTIOBEYeCKIX T'YMaHUCTUYECKHUX U
JIEMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TIPaKIaHCKOIrO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABIICHUU B 00pa30BaTeIbHON OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIIbHBIMU WHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIIUSAMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHON M BOJOHTEPCKOU JEATEIbHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOMN TPaKTaHCKOW HICHTUYHOCTH, TATPUOTH3MA;

[ICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHHSIM
POCCHUUCKHMX YUEHBIX B 00J1IaCTH (DU3HKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHHUS,;

CIIOCOOHOCTh  OIEHUBATh CHUTYyallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTHA YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIKOYAs AICTETUKY HAYyYHOrO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;

5) TpyAOBOro BOCIIUTAHUA:

MHTEPEC K pa3inyHbIM cepaM MpodecCHOHATbHOU NeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3WKOW M TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP Oymyrien
npodeccur U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIaHbL;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 0071acTH (PU3UKU
Ha IMPOTSHKEHUU BCE KU3HU;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:



c(hOpMHUPOBAHHOCTD FKOJIOTHUYECKON KYJIbTYPhl, OCO3HAHHE ITT00AIIBHOTO XapaKTepa
HKOJIOTHUECKHUX MTPOoOIIieM;

IJIJAHUPOBAHUE M OCYIUECTBJIEHUE ACHCTBUUA B OKPYXAKOIIEH CpEle HAa OCHOBE
3HaHUA 1LIeJIel YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTRA,;

pacUIMpEeHUE OMbITA NESITEIBHOCTH 3KOJIOTHYECKON HAMPABICHHOCTH Ha OCHOBE
UMEIOIIUXCSI 3HAaHUH 10 (PU3UKeE;

7) HEHHOCTH HAYYHOTI' O MIO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3NYECKOIN HAYKH;

OCO3HAHUE LIEHHOCTU HAyYHOU NEATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUCHHS
(bU3HUKHU OCYIIECTBIATH MPOCKTHYIO U HCCIEA0BATENBCKYIO ACSITEIbHOCTh MHIUBUYaIbHO
U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

Ilo3naBaTejibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUA
Ba3oBrble JloruyecKkue aeicTBHS:

CaMOCTOSTEIRHO (DOPMYIIMPOBATH U AKTyTM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €&
BCECTOPOHHC;

OTIPENICTISATH IEIU ICSITSIBbHOCTH, 3a/1aBaTh MapaMeTPhl M KPUTCPHUH UX JTOCTHIKEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TNPOTHBOPEYHS B PACCMaTPUBAEMBIX (PU3HUECCKUX
SBJICHUSAX

pa3pabaThiBaTh IUIAH pEIICHHS TpoOJeMbl ¢ Y4Y€TOM aHaln3a HWMEHOIIUXCS
MaTepHUATLHBIX U HEMATEPHUATLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSITCIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBHUH JICATSILHOCTH;

KOOPJIMHUPOBATH U BBITIOJNHATH PabOTy B YCIOBHUSX pPEaIbHOTO, BUPTYaJIBHOTO U
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIILICHUE TIPU PEIICHUH XU3HEHHBIX MTPOOIIEM.

ba3oBble ucciienoBareibCKue 1eMCTBUS:

BJIQJICTh HAy4YHOW TEPMHHOJOTHUCH, KIIOYCBBIMH TMOHATHUSIMH W METOJaMU
¢u3nvecKkoit HayKu;

BIIQJICTh HABBIKAMH Y4eOHO-HCCIE0BATENbCKOW W TPOEKTHON NEATEeThHOCTH B
obnactu GU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelnieHus 3a1a4 (GU3NIECKOro COePKAHMS, MPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUS;

BJIQJICTh BUJAMH JCATCIBHOCTH I10 ITOJTYYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETALIUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIUSX, B TOM YHUCIIE MPU
CO37IaHNH Y4eOHBIX TPOEKTOB B 00J1aCTH (PU3HUKU;

BBISIBJISITh TIPUYUHHO-CJICICTBCHHBIC CBS3M M aKTyaJIM3UPOBATh 33J1adyy, BbIJIBUTaTh
runore3y e€ pemeHus, HaXOAUTh apTYMEHTHI JIJIsl JOKAa3aTeIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHNUS;

AQHAIM3UPOBATH TIOJNYYCHHBIE B XOJ€ PEIICHHS 3a/lauyd Pe3yIbTaThl, KPUTUUECKU
OIICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BATEIIBbHOMN IEATEILHOCTH,
B TOM YHUCJIC NIPU U3y4YCHUN (DU3UKU;

JIlaBaTh OIICHKY HOBBIM CHTYaIIUsIM, OLICHHUBATh MPUOOPETEHHBIN OTIBIT;



yMeTb IEPEeHOCUTh 3HaHMs 1O  (U3MKe B  NPAKTUYECKYIO  00JIaCTh
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IaCTEN;

BBIJIBUT'aTh HOBBIE UJI€U, PEAJIaraTh OPUTMHAIbHbIE TOAXO0/Ibl U PELICHMUS;

CTaBUTh IPOOJIEMBI U 337a4H, JOMYCKAIOIIKE aTbTEPHATUBHBIE PEUICHUS.

PatGora ¢ undgopmanueii:

BJAJIeTh HaBBIKAMU IOJy4YeHUs HHPOpMalMU (PU3MUECKOTrOo COAEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATh IIOMCK, aHAaJu3,
CHUCTEMAaTH3allMI0 W MHTEpIpeTalrio HHQOpPMALMU pa3iMyHBIX BHUIOB MU  (opM
IPE/ICTAaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh UH(OPMALIUY;

UCIIOJIb30BATh CPEJCTBA MH(OPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OpraHU3allMOHHBIX 33]a4 ¢ COOJI0/IEHUEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus,
MPABOBBIX M 3TUYECKUX HOPM, HOPM UHPOPMALIMOHHON O€30IacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEP)KaHUS B PA3NIMYHBIX (popmarax ¢ ydérom
Ha3HayeHusT MHQPOpMallMd W IEJIeBOM ayJIWTOpUH, BbIOMpas ONTUMAJIBHYI (GOopMy
IPEJCTABICHUS U BU3YyaIH3alHH.

KomMMyHMKaTHBHBIC YHHBEPCAJbHbIE Y4eOHbIe 1elCTBHS:

OCYIIECTBIISITh OOIIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESITEILHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYaIlMi U CMSATYaTh KOH(MDINUKTHI,

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOX TOUKY 3PEHHMS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW U HHIUBUIyIbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUIA ¢ YIETOM OOIIUX MHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0Or0 YJI€HA KOJJIEKTHBA;

IIPUHUMATh LIEJIM COBMECTHOM JIESITEIBHOCTH, OPTAaHU30BBIBATh U KOOPJIMHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEMCTBUM, paCIPEAEsATh POJIU C YUETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh PE3yJIbTAaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4eCTBO CBOETO BKJIaJa M KaXXJOTO YYaCTHHUKA KOMaHIbI B OO
pe3yJabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb  HOBBIE IPOEKThI, OLEHUBATh MHJAEHM C [O3WLHH HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETMUYECKOE MOBEACHHUE B PA3JIMUYHBIX CUTYaIMSX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, OBITh MHUITMATUBHBIM.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC y4eOHbIE 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSATEIBHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIIEHOCTD B 007aCT! (PU3HUKH
Y ACTPOHOMMH, BBISBIISATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a0aUH;
CaMOCTOSITENIBHO COCTABJIAThH IUIAH PELICHUs PAaCUETHBIX M Ka4eCTBEHHBIX 3a1ad,
IUIaH BBIITOJHEHUS TPAKTHYECKOM paboThI ¢ Y4ETOM HMEIOLIUXCS PECypCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATIOYTECHNN;
J1aBaTh OLIEHKY HOBBIM CUTYaLHsIM;
paciupsTh paMKH y4eOHOro IpeMeTa Ha OCHOBE JIMYHBIX IPEIIOUYTCHUH;



JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a peuIeHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAUIMH B 00JacTH (pU3MKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHbBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBbIH HHTEJLICKT:

JlaBaTh OLICHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIa/ICTh HAaBBIKAMHU I[103HABATEIHHOW peQIIEKCMM KaK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM W MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIONIb30BaTh MPUEMBI pediekcuu [UIsl OLIEHKH CHUTyallud, BbIOOpa BEPHOTO
penieHus;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YJIbTAaTOB AESITEIbHOCTH;

NPUHUMATH ce0s1, TOHUMAsi CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAJIU3€ PE3YJIbTAaTOB AESITEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OUIMOKHU.

B mponecce AOCTHKEHHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOECHHS MPOrPAMMBI 10
dbuzuKe A7 ypOBHS CpeHero olmiero oopa3oBanus y o0y4aromuxcsi COBEPIICHCTBYETCS
AMOLIMOHANBHBIA UHTEIUIEKT, IPEIOoJIaralouuii COpMUPOBAHHOCTH:

CaMOCO3HAHMS, BKJIIOYAIOLIETO CHOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HANpPaBJICHUS Pa3BUTUS COOCTBEHHON 3MOIMOHAILHON cdepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAaHUs, BKIIOYAKOLIET0 CaMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh a/IaliTUPOBATHCS K SMOLMOHAIbHBIM
U3MEHEHHSIM U POSIBISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIFOYAIOLIEH CTPEMIICHHE K JOCTHKECHHUIO 1IEJIH U YCIIEXY,
ONTUMU3M, UHULIUATUBHOCTb, YMEHHUE JEHCTBOBATh UCXOI U3 CBOMX BO3MOXKHOCTEM;

AMIATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBIEHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTHh BBICTpAaUBaTh OTHOLIEHUS C
JPYTUMHU JIIOJIbMH, 3a00TUTHCS, TPOSIBIISITh MHTEPEC U pa3periaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy obyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCSl YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpPax poidb M MecTo (U3MKM B (POpMHUpPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU U TEXHOJIOTHH,
B IIPAKTUYECKON EATEIBHOCTH JIIOACH;

YUUTBIBATh  TPAHUIB  TNPUMEHEHHS  HM3yYEHHBIX  (U3NYECKUX  MOMENEi:
MaTepualibHas TOYKa, HHEpLUalIbHAs cUcTeMa OTCY€Ta, a0COJIOTHO TBEPAOE TeEJoO,
UJCANbHBIM a3, MOJENH CTPOCHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUECKUH 3apsil IPU pelIeHNH (HU3HIECKUX 3a/1a4;



pacrno3HaBaTh pU3nMYeCcKue SBICHUS (MPOIECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISIPHO-KMHETUYECKOW  TEOpUM  CTPOCHHUS  BEUIECTBA U
ANIEKTPOJIMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHEWHOE IBUKEHUE,
CBOOOJHOE MaJieHue TeJ, JABMKEHHE MO0 OKPYKHOCTH, WHEPIHS, B3aUMOACHCTBHE Tell,
muddy3us, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE
o0béMa Tenm mpH HarpeBaHUM (OXJIAXKJACHHM), TEIIOBOE paBHOBECHE, HCIapeHue,
KOH/JICHCAIIMs], IUIABJICHUE, KPUCTAJIM3ALMS, KUTIEHUE, BIIAYKHOCTh BO3/lyXa, ITOBBIIIEHUE
JIABJICHUs Ta3a IIPU €r0 HArPpEeBaHWM B 3aKPBITOM COCYZE, CBS3b MEXKIY IapameTpamu
COCTOSIHMS Ta3a B U30MPOLIECCAX, MIEKTPU3ALIMS TEJ, B3aUMOCHCTBHE 3aps0B;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, HCIONb3ys (U3MUYECKHE BEJIUUYHMHBIL:
KOOpJAMHATA, Iy Th, IEPEMEIICHUE, CKOPOCTh, YyCKOPEHHUE, Macca Tella, CUJla, UMITYJIbC TeNa,
KMHETUYECKas SHEPrusi, MOTEHIMAIbHASI SHEPTUs, MEXaHu4yeckas paboTa, MexaHH4ecKas
MOILHOCTh; MPHU OMUCAHUU TMPAaBUJIBHO TPAKTOBAaTh (PU3UUYECKHUH CMBICI HCHOJIb3YyEMBIX
BEJIMYMH, MX O0O3HAYEHUS M EIUHUIBI, HAXOJUTh (OPMYIIbI, CBS3BIBAIOLIUE JTAHHYIO
(pU3UUECKYIO BENIMYHMHY C APYTMMHU BEIINYUHAMY;

ONUCHIBATh U3YyUYECHHBIE TEIUIOBbIE CBOMCTBA TENl U TEIUIOBBIC SIBICHUS, UCIOJIb3YsI
¢u3nueckue BEIMUYMHBL: JaBJICHHUE ra3a, TeMIlepaTrypa, CpeHssd KMHETUYEeCKas dHEprus
Xa0TUYECKOT0 JBMKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJTUYECTBO
TEIUIOThI, BHYTPEHHSISI SHEprus, pabora raza, Kod()PUIMEHT MOJIE3HOTO JEHCTBUS
TEIUIOBOI'O JBUTATENs; MPU ONHMCAHUM NPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI
UCTOJb3yEeMbIX BEJIMYMH, HUX OO0O3HAUEHHS U EJUHMIBI, HAXOJUTh (OPMYIIHI,
CBA3BIBAIONINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMH BETMYMHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBONCTBA BEIIECTBA U JJIEKTPUYECKUE
ABJIEHUs (TpOLIECChl), HUCHONb3Yys (PU3NYECKUE BEIMYMHBI: DJIEKTPUYECKUN 3apsij,
AIEKTPUYECKOE I0JIE, HANPSHKEHHOCTh IOJISI, MOTEHIMAN, PAa3HOCTh NOTEHIMAJIOB; IIPU
ONKCAaHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOIb3YyEMbIX BEJIWYHH, HX
0003HaYeHUs! W €AUHUIIBI, YKa3blBaTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMHU BEJIUYUHAMU;

AHANIM3UPOBATH (PU3NYECKUE MPOLIECCHI U SBJIEHUS, UCTIONb3Ys (PU3NYECKUE 3aKOHBI
Y TPUHIUIIBL 3aKOH BcemupHoro taroreHus, I, II wu III 3akonsl HproTOHA, 3aKOH
COXpaHEHMs] MEXAaHUYECKOM HHEPruu, 3aKOH COXpPAHEHUS MMIYJbCa, [PUHIUI
CyNeprno3ulluyd CWJI, NPHUHLMI PABHOINpPABUS MHEPUUAIbHBIX CHUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO CTPOCHHs BEIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHeld KHHETHMYECKOW »SHEpPruu TeIJIOBOTO JBIXKEHHUS MOJEKYJl ¢ aOCONIOTHON
TEMIIEPATypOl, MEPBbIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHHs DIIEKTPUUYECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3ivyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €Tro
MaTEeMaTH4YECKOE BhIPAXKEHHUE U yCIIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPHUHLMUIBI JIEHCTBHS MAalllUH, NPUOOPOB M TEXHHUUECKUX
YCTPOMCTB; pa3inyaTh YCIOBHS UX 0€30MaCHOTO HCIOIb30BaHUs B TOBCEIHEBHOM )KU3HU;

BBITIOJTHATH YKCIIEPUMEHTHI TIO UCCIIEAOBAHUIO (PU3UUYECKUX SBICHUHA U TIPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEHUH, NpuU 3TOM (OPMYIHPOBAThH
npobnemy/3amady W THIOTe3y Y4eOHOTO SKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000pYAOBAHHUS, TPOBOJUTH OMBIT U (POPMYJIMPOBATH BHIBOJBL;

OCYUIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHHsI (PU3NYECKUX BEJIIUYUH, NIPU I3TOM
BbIOMPATh ONTUMAJIBHBIN CIIOCOO MU3MEPEHUS U UCIIOIb30BATh U3BECTHBIE METObI OLICHKU
MOTPEIHOCTEN U3MEPECHUN;



UCCIIEZI0BAaTh 3aBUCUMOCTU MEXy (PU3NUECKMMHU BEIMUYMHAMH C UCIIOJIb30BAaHUEM
NPSMBIX MU3MEpPEHUil, IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl
MOJYYEHHON 3aBUCUMOCTH (DM3WYECKUX BEIMYMH B BUAE TaOIUIl W TpapuKOB, NENaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIIEIO0BAHUS;

coOro1aTh MpaBuiia 6€30MacHOro TPYyAa MPHU MPOBEIEHNUHN UCCIIEI0BAaHNN B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-MCCIEe0BAaTENbCKOM M HPOEKTHOW JeATENbHOCTU C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 00OPY10BAHHUS;

pemarh pacy€THbIE 3a/la4d C SBHO 3aJaHHON (PU3MYECKOW MOJEINbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbl M TNPHUHLMIIBL, HA OCHOBE aHajiW3a YCJIOBUS 33Jayd BHIOMpATh
(U3HYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYJIbl, HEOOXOAUMBIE TS
e pelieHus, MPOBOAUTH PAacUy€Thl M OLEHUBATh PEANTbHOCTh MOJIYYEHHOTO 3HAUYEHUS
(bU3UYECKON BETUYUHBI;

pemaTh KadeCTBEHHBIC 3aJadd: BBICTPAWBATH JIOTUYECKH HETPOTHBOPECUUBYIO
LEMOYKY pacCy>XJIeHHH ¢ OMOopoil Ha U3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKHE
SIBTICHHS,

UCMOJb30BaTh MPU PEHIeHHH Y4YEeOHBIX 3a/ad COBpEeMEHHbIe HH(OpMalMOHHBIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMN U TIPECTABICHUS YIeOHOU
U HAy4YHO-TIOMYyJSIpHOH HH(POpMAnUM, TMOJIYYEHHONM U3 pa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHAJTU3UPOBATH MOIy4aeMyt0 HH(POPMALIHIO;

NPUBOANTH TPHUMEPHl BKIAJa POCCHUHCKUX W 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCTOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM KM3HH JUIS
oOecrieyeHusi O€30MACHOCTH TpU OOpalmeHud ¢ nOpubdopaMd U TEXHUYECKUMHU
YCTpOMCTBaMU, Il COXPAHEHUsI 3[0pOBbS M COOIIOJCHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CpeIE;

paboTath B rpymnie ¢ BBHITOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUTAHUPOBATh
paloTy rpyIIbl, PAlMOHAIBLHO PACIIPENEIATh 00A3aHHOCTH U TUIAHUPOBATH JIEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMSAX, aJCKBAaTHO OICHUBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB
IPYIIIBI B pEIIEHUE paccCMaTpuBaeMON TPOOIEMBI.

K xonmy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSl YMEHU:

JeMOHCTPUPOBAaTh Ha TMpHUMEpax poidb U MecTOo ¢GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOW TEXHUKU U TEXHOJIOTHH,
B MPAaKTUYECKON AEATEIHHOCTH JIIOCH, IIEIOCTHOCTh U €AMHCTBO (DU3MUECKON KapTHHBI
MUDa;

YUUTBHIBATh TPAHUIBI MPUMEHEHUS HM3YUYCHHBIX (PU3UYECKUX MOJIEICH: TOUYCUHBIN
AIIEKTPUUECKUH 3apsii, JIyd CBETa, TOUCUHBIM MCTOYHUK CBETA, SJEpPHAs MOJAEIh aTOMa,
HYKJIOHHAsl MOJIeNIb aTOMHOTO Si/Ipa MpH pelieHuu GU3NIecKux 3aj1ady;

pacrno3HaBaTh (pu3UUECKue SIBICHUS (POIIECCHI) U OOBSICHITH UX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKY U KBAHTOBOW (U3MKU: IJIEKTpUYECKas IPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XHMHYECKOE, MArHWTHOE JEWCTBUSA TOKA, B3aMMOJCWCTBUE MAarHHUTOB,
ANIEKTPOMArHUTHAS MHAYKLUS, ACWCTBUE MArHUTHOTO TOJII HAa MPOBOJHUK C TOKOM H
JOBYDKYIIMHCSA 3apsif, DJEKTPOMAarHUTHbIE KoleOaHUs M BOJHBI, IPSIMOJMHENHHOE
pacmpoCcTpaHEeHUE CBETa, OTPAXKEHHE, MpeJIoMJIeHHe, HHTephepeHius, Tupakaus u
noJIsIpU3aliis CBeTa, Aucrepcus cBera, (orodnekTpuueckuii 3ddext (pororddexr),



CBETOBOE JIaBJICHME, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAs] U UICKYCCTBEHHAs! paIMOAKTUBHOCTB;

ONKCHIBaTh HW3YYEHHBIE CBOICTBAa BellecTBA (BJIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE, SIEKTPUUYECKYIO MPOBOJUMOCTH PA3JIMYHBIX CpPEl) M DJIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLIECCHI), UCIOJIB3Ys (PU3UUECKUE BEIMYMHBIL: 3JIEKTPUUYECKUN 3apsf, cuja
TOKa, DJIEKTPUUECKOE HAIpsSHKEHUE, DIIEKTPUUECKOE CONPOTHUBICHUE, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIDKYIIAs CUila, padoTa TOKA, MHIYKIMS MAarHUTHOTO TOJISA, CHUJia
Awmrnepa, cuna JlopeHna, HHIYKTUBHOCTb KATYIIKH, SHEPrus 3JIEKTPUYECKOTO U
MarHUTHOTO TOJIEH, MEpUOJ U YacToTa KoJieOaHUM B KoJieOaTeIbHOM KOHTYpeE, 3apsl U
CHWJIa TOKa B IPOLECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KojeOaHul, (QOKycHoe
paccTOsTHMUE U ONTHYECKass Cujla JIMH3blI, [PU ONUCAHWU MPABWIBHO TPAKTOBATh
(bu3MYECKHil CMBICT HCIIOJIB3YyEMbIX BETUYHMH, UX O003HAUECHMSI U €IUHUIbI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTUMHU BETUYHMHAMU;

OMKCHIBATh M3yUYEHHBIE KBAHTOBBIC SIBJICHUS W IMPOIIECCHI, UCTIONB3Ys (PU3NYECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, YIHEPTUS
U UMITyJIbC (POTOHA, IEPUO/ TOTypachaaa, SHEPTHsl CBA3H aTOMHBIX siIep, IPU OMUCAHUU
NPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOIb3YEMBIX BEIMUMH, UX 0003HAUYECHUS U
eIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIONINE JAaHHYI (PU3UYECKYIO0 BEIUYUHY C
JIPYTHUMH BEJIMYUHAMU, BBIUUCIIATH 3HAUCHHE (PU3NIECKOMN BEIIMYUHBI,

aQHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SBJIECHUS, UCTIONB3Ys PU3NYECKUE 3aKOHBI
Y IPUHLUIBL 3aKOH OMa, 3aKOHBI IOCIEA0BATEIBHOTO M MAPALIEIbHOIO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM WHIYKIUHU, 3aKOH
IOPSIMOJIMHENHOTO  PACIPOCTPAHEHUSI CBETA, 3aKOHbl OTPAXEHMsI CBETa, 3aKOHBI
NpeIOMIICHUs CBeTa, ypaBHeHHE OWHINTeHa st (oTodddexTa, 3aKOH COXpaHEHHS
HHEPruM, 3aKOH COXPaHEHHUS UMITYJIbCa, 3aKOH COXPaHEHUs 3JIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHMsI MaccOBOr0 4MciIa, OCTyaTel bopa, 3aKOH paJuoakTUBHOIO pacnaia, Inpu
ATOM pa3iinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, M0 MAaTEMATHYECKOE BhIPAXKEHHUE U
ycioBus (TpaHuUIbl, 00JIaCTH) TPUMEHUMOCTH;

ONpeJeNiATh HalpaBieHUE BEKTOpa MHAYKIMM MAarHUTHOTO TOJs MPOBOJHHKA C
TOKOM, cujibl AMriepa u cuiibl Jlopenua;

CTPOUTh M ONUCHIBaTh H300pakK€HHE, CO3/1aBAEMOE IUIOCKMM 3E€pKaJoM, TOHKOMH
JIMH30M;

BBITOJIHATH YKCHIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3UYECKUX SBJICHUH U TPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHHWil: mpu 3TOM (OPMYIHPOBATh
npoOyieMy/3aiady W THUIIOTE3y YYEOHOTrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPeJI0KEHHOT0 000PYAOBAHUS, TPOBOJUTH OMBIT U POPMYIIUPOBATH BHIBOIBI;

OCYUIECTBIISITh MPSIMbIe U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU 3TOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCII0Ib30BAaTh U3BECTHBIE METObI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TMpU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTAThI
MOJYYEHHON 3aBUCUMOCTH (PM3WYECKUX BEIMYMH B BUAE TAOIUIl W TpapuKOB, NENaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0OBAHUS;

coOroaTh MpaBuiia 6€30MacHOro TPyAa MPHU MPOBEICHNUN UCCIEI0BaHUN B paMKax
y4e0HOTrO SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENCKOM M MPOEKTHOW NEATENbHOCTUA C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYI0BAHUS;



pemaTs pacy€THbIE 3a7aud C SIBHO 3aJaHHOM (U3MYECKON MOJEINbI0, MCIOJIb3YS
¢u3nyeckre 3aKOHbl U TNPHUHLMIIBL, HA OCHOBE aHajiW3a YCJIOBUS 33Jaud BbIOMpATh
(U3HYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (DOPMYJIbl, HEOOXOAUMBIE TS
e pelleHus, NPOBOAUTh Pacy€Tbl M OLEHUBATh PEANbHOCTh MOJIYYEHHOTO 3HAYEHUs
(bu3UUYeCKON BETUYUHBI;

pelmaTh KaueCTBEHHbIE 3a/lauM: BBICTpaMBaTh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY pacCy>XJI€HHUH ¢ OMOpoil Ha U3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHE
SBJICHUS;

UCMOJIb30BaTh IPU PEUIeHHH Y4YeOHBIX 3a/lad COBpPEMEHHbIe HH(OpMalMOHHBIE
TEXHOJIOTUU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMM U IIPEICTABICHUS yUeOHOU
U HAy4YHO-TIIOMYJSpHOH HH(POpMAIUM, TMOJIYYEHHONM U3 pa3IMYHbIX HCTOYHUKOB,
KPUTHUYECKHU aHAJIM3UPOBATH MOTYy4aeMyI0 HH(OPMALIHIO;

OOBSACHATHh NPUHLMIBI JEUCTBUS MalIUMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHUS UX 0€30MaCHOI0 UCIOIb30BaHUS B TOBCEITHEBHOW KU3HU;

IPUBOJUTH HPHUMEPHI BKJIAJa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B 0OBSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM KM3HH JUIS
oOecrieueHusi 0€30AaCHOCTH TMpH OOpalleHHH C NpudOpaMu U TEXHUYECKUMU
YCTpOICTBaMU, I COXPAHEHUsI 3[0pOBbS M COOJIOJACHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CpeIE;

paboTaThk B IpYIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, MJIaHUPOBAThH
paloTy rpyIIsl, PalMOHAIBLHO PACIPENENATh 00A3aHHOCTH U TUIAHUPOBATH JIEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYalUsAX, aJIEKBATHO OLICHMBATh BKJaJ KaXXKJIOTO M3 YYAaCTHHKOB
TpyIIBI B pElIEHHE paccMaTpUBaeMOn MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoauvecTBO yacon DJIEKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB H TeM Kontponbueie  TIpakTudeckue (undposbie)
NMporpaMmal Bcero 5 p o0pa3oBaTtejibHbIE
patoThI padoThI pecypesI
Pa3znen 1. PUSUKA U METO/JIbl HAYYHOI'O ITO3HAHUSA
11 du3nka 1 METOAbI HAYYHOTO 5 bubanoreka LHOK
’ [MO3HAHUS https://m.edsoo.ru/7141bf72
Uroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 Kurevaruia > https://m.edsoo.ru/7f41bf72
bub6anoreka IIOK
2.2 Jnramiia / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
23 3aKOHbI COXpPaHEHUSI B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Pasznen 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJANHAMMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KMHETUYECKON TeOpHUH https://m.edsoo.ru/7{41bf72
bu6mmoreka IIOK
32 OCHOBEI TCPMOZMHAMHKH 10 1 https://m.edsoo.ru/7{41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubanoreka [JOK

@da30BbIE IEPEXOIbI

Hroro no pazneny 24

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




Pasnen 4. DJIEKTPOJINHAMUKA

bu6mmoreka [IOK
4.1 JNEKTPOCTATHKA 10 https://m.edsoo.ru/7{41bf72
49 [ToCTOSTHHBIN PIEKTPUUECKUH TOK. 12 bubnuoreka [IOK
' Toku B pa3IMYHBIX Cpeax https://m.edsoo.ru/7{41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KUIIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpoabsusie IIpakrnuyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgea 1. QJJIEKTPOANHAMMUKA
11 MarauTtHoe noJie. 1 1 3 bu6mmoreka [IOK
) DNIeKTPOMAarHUTHASI MHAYKITUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHu4ecKue u 9 1 bubnuoreka [IOK
) AJIIEKTPOMArHUTHBIC KOJICOAHUS https://m.edsoo.ru/71f41c97¢
29 MexaHu4ecKue u 5 1 bubnuoreka [IOK
) AJIIEKTPOMArHUTHBIC BOJHBI https://m.edsoo.ru/7f41¢c97c
bu6anoreka IIOK
2.3 OnTuica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUAIBHON TEOPUU
OTHOCHUTEIBHOCTHU

3.1

Hroro no pasgeny

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOU OINTHUKU

4

4

1

bub6anorexa IIOK
https://m.edsoo.ru/7{41c97¢

bu6mmoreka IIOK
https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

4.2 Crpoerme aToma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE 771p0 > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Pasznen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

51 DJIEeMEHTBl aCTPOHOMUH U 7 bubnuoreka [IOK
) acTpoPU3UKHU https://m.edsoo.ru/7f41¢c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIHIAIOLIEE IOBTOPEHUE
bubnuoreka [IOK
6.1 Obobmaromee nosTopernue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB ITO 63

I[TPOTPAMME




IHOYPOYHOE INIVTAHUPOBAHHUE

10 KUJIACC
N KosnvecTBO 4acos Jlata DJIeKTPOHHBbIE HM(POBbIE
. Tema ypoka Kontpoabnbie IIpakTuueckue 00pazoBaTe/bHbIe
n/n Bceero H3y4YeHMsI
padoThI padoThI pecypcsl
dusuka — HayKa 0O
1 npupoae. Hayunsie meToibl 1 bubnuoreka [IOK
MO3HAHUS OKPYKAIOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponb u MecTo Gpu3uku B
dhopMupoBaHUU
) COBPEMEHHOM HayYHOU 1 bubnuorexa [IOK
KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MIPAaKTHYECKOU
JIeSITEIbHOCTH JIFO/IeH
MexaHn4ecKkoe IBUKEHHUE.
OTHOCHUTENBHOCTD
3 MEXaHUYECKOTO IBHKEHUSI. 1 bubmorexa IIOK
https://m.edsoo.ru/ff0c3508
[Tepememnienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMepHOE 1 bubanoreka [HOK
MPSIMOJIMHEHHOE JIBUYKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bu6mmorexa [IOK
MPSIMOJIMHENHOE JIBUYKEHUE https://m.edsoo.ru/ff0c372e
CB00OOIHOE T1aJIEHHE. Butmiorexa [[OK
6 Yckopenne cBOOOTHOTO 1

najacHus

https://m.edsoo.ru/ff0c39¢cc




KpI/IBOJIHHeI)'IHOC JBHXCHHUC.

a0COJIIOTHO TBEPIOTO Tea.
Mowmenrt cunebl. [Lnedo

7 JIBmeHue maTepuaibHOU bubmorexa TIOK
https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPY>KHOCTHU
[TpuaIMI
oTHocHuTenbHOCTH [ anmwmes.
8 NueprmanbHble CHCTEMBI bubmmorexa ITOK
. https://m.edsoo.ru/ff0c3be8
orcueta. [lepBbIii 3aK0H
HeroTona
Macca tena. Cuia.
[TpuHIUn cyneprno3uiuu
9 CIfJI. BHTopgg 325(0?{3 : Bubmmorexa [TOK
https://m.edsoo.ru/ff0c3be8
HreroTona misg
MaTepuaIbHON TOUKH
10 Tperuii 3akoH HproToHa bubanoreka [JOK
JUISL MaT€pUAJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOT'O
1 TsaroTeHus. Cuia TsSHKeCTH. bu6mmoreka [IOK
[TepBast kocmMudeckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwuita ynpyroctu. 3akoH bubanoreka [HOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHusl.
KoaddurmenT tpenusi.
13 CHH%)((IZ)O;IPOTHBHI)CHHH npu bubmmorexa OK
https://m.edsoo.ru/ff0c3{76
JIBM)KCHUH TEJIa B
YKUJIKOCTH WJIU Ta3e
[ToctynarensHoe u
14 BpalaTeibHOE IBUKECHUE bubnuoreka [IOK

https://m.edsoo.ru/ff0c41a6




15

16

17

18

CUJIBI. Y CIIOBUS paBHOBECHS
TBEPIOTO TETA

Nmnynbc MatepuanbHOU
TOYKH, CUCTEMBI
MaTepuaIbHbIX TOYEK.
Nmmynbe cumbl. 3aK0H
COXpaHEHHUs UMITYJIbCA.
PeaktuBHOE ABMKEHHIE

PaGoTta 1 MOIIHOCTh CHIIBI.
Kunernueckas sHeprus
MaTepHaTbHON TOYKH.
Teopema 00 n3mMeHeHU U
KHHETUYECKON YHEPT U

[ToTennansHast S3HEPTHs.
[TorennmanbHas sHEprUs
yapyro neGopMHUpOBaHHOM
npyxuHbIL. [loTeHIInanbpHas
SHEPTUsl Tesia BOIU3HU
MOBEPXHOCTH 3€MITH

[TorenumaneHbIe U
HEMOTCHIUAJIbHBIE CHUIIBL.
Cs13b paboTHI
HEMOTEHIMAIIBHBIX CHJI C
W3MEHEHUEM
MEXaHUYECKOU DHEPIUHU
CHUCTEMBI TeJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [IOK
https://m.edsoo.ru/ff0c461a

bub6anorexa IIOK
https://m.edsoo.ru/ff0c478¢c

19

JlabopaTopHnas paboTa
«HccnenoBanue cBsI3u




20

21

paboOTHI CHJIBI C
U3MEHEHHEM
MEXaHNYECKOU SHEPTUHU
TeJa Ha pUMepe
pacTsHKEHUS pE3UHOBOTO
KIyTay

KontponpHas pabora mo
teme «Kunemaruka.
JlnHamuka. 3aKOHBI
COXpAHEHUS B MEXaHUKE)

OCHOBHBIE ITOJIOKEHHUS
MOJIEKYJISIPHO-
KMHETHUYECKON TEOPHH.
BbpoyHOBCKOE nBHKEHHE.

Muddysus

bu6anorexa IIOK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTrep JABUKECHUS U
B3aMMOJICHCTBHUS YaCTHUI]
BemiecTBa. Mojenu
CTPOCHMUS Ira3o0B,
KUJIKOCTEN U TBEPABIX TEI

23

24

Macca Monekyi.
KonnuecTBo BemecTsa.
[ToctrostHaas ABoraapo

TernnmoBoe paBHOBECHE.
Temneparypa u eé
n3Mepenue. [lkana
temneparyp Llenscus

25

Wneansrprii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c4fde




26

27

28

29

AOGcomoTHas Temmneparypa
KakK Mepa cpeaHei
KMHETUYECKON DHEPTUU
JIBUKEHHS MOJIEKYJL.
VYpaBHenne MeHneneeBa-
Knaneiipona

3akoH /lanpToHa. ['a3oBbIC
3aKOHBI

JlabopaTtopnas pabota
«HccnenoBanue
3aBUCHUMOCTHU MEXKITY
rapamMeTpaMu COCTOSTHUS
pa3peKEHHOT0 Ta3a
N3omporiecchl B HieaIbHOM
ra3e u ux rpaguueckoe
Mpe/ICTaBlIeHUE

bu6anorexa IIOK
https://m.edsoo.ru/ff0c511e

bubnuoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTpenHss sneprus
TEPMOJIUHAMUYECKON
CHUCTEMBI U CIIOCOOBI €&
n3MeHeHus1. Konnuectso
TEIJIOTHI U paboTa.
BryTpenHss sneprus
OJIHOATOMHOTO UJICATHBHOTO
rasza

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

32

Bunel Tenonepenauun

VY nensrHasg TEMII0OEMKOCTD
BerlecTBa. KonnuecTBo
TETIOTHI IPU

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c5¢36




TerIonepeaaye.
AnmabaTHbIi nporiecc
[IepBblii 3aK0H
TEPMOJIMHAMUKU U €T0

bu6anoreka IIOK

33 MIPUMEHEHHE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
Heob6patumocTts nporieccon Bubnmorexa [[OK

34 B npupoze. BTopoid sakon https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH

35 [Tpunanun nevictBust u K11 bu6anoreka IIOK
TEIIOBOM MAIITHHBI https://m.edsoo.ru/ff0c600a

36 uxn Kapao u ero KITJI

37 DKOJIOTHYECKHE MTPOOIEeMBI
TEIIOPHEPTeTUKH
Obobmaromumii ypox Bu6mmotexa [TOK

38 «Monexyipnas pusnia. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIMHAMUKI — ]
KonTponsHas padora o

39 TeMe «MouekyspHast bubanoreka [HOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
[TapooOpazoBanue u Bubnmorexa [[OK

40 KoHAeHcauus. Mcnapenue n https://m.edso0o.ru/f0c63b6
KHIICHHE — )

41 ?T?{C::H?;I;:z; BJIQYKHOCThH bubmmorexa [HOK
Bosyxa, Hachimen it map https://m.edsoo.ru/ff0c64d8

42 TBépnoe temno. bu6muorexa [IOK

Kpucrannuueckue u

https://m.edsoo.ru/ff0c6510




aMmop(QHBbIe Tea.
AHU30TpOIHS CBONCTB
KpucTtamuioB. JKunkue
Kkpuctauibl. CoOBpeMeHHbIE
MaTePHAITBI

IlnaBiaenue u
KpUCTAIIU3amus. Y AeIbHas

bu6mmoreka [IOK

43 TEIJI0TA IUIABJICHUS. https://m.edsoo.ru/ff0c6708
CyOnumarus
44 YpaBHEHHE TETIOBOTO bubnuorexa [IOK
Oaytanca https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Te.
45 DinekTpuueckui 3apsa. Jsa bubnuoreka [IOK
BHJIa DJICKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3apsI0B
[TpoBOTHUKH, AUDITEKTPUKH
46 Y MOJIYTIPOBOJAHUKHU. 3aKOH bubanoreka [JOK
COXpaHECHHS https://m.edsoo.ru/ff0c6bee
ANEKTPUUYECKOTO 3apsiaa
17| Sueon Kynons, Tommmmnst BuGarorexa LIOK
. https://m.edsoo.ru/ff0c6ced
ANEKTPUUYCCKUN 3apsi]
Hanpsoxénnocts
o | oo BuSorea 10K
N https://m.edsoo.ru/ff0c6df2
ANEKTPUYCCKUX TIOJICH.
JInauun HanpsHKEHHOCTH
49 Pabora cun bubnuoreka [IOK

QJICKTPOCTATHYCCKOI'O ITOJIA.

https://m.edsoo.ru/ff0c6100




50

51

52

Ilorenmman. PazHocth
IMOTEHIINAJIOB

[IpoBogHUKH 1
JTUBJIEKTPUKH B
AJIEKTPOCTATUYECKOM TIOJIE.
JlnnexTpudeckas
MPOHHUIIAEMOCTh

DIIEKTPOEMKOCT.
Konpencarop

DIIEKTPOEMKOCTD TITIOCKOTO
KOHJIEHCATOpa. JHEPrus
3apsSKEHHOTO
KOHJIeHcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6anoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabota
"N3mepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHuMn nencTBus u
MIPUMCHCHHE
KOH/JICHCATOPOB,
KOITMPOBAJILHOTO aIlliapara,
CTPYHWHOIO NPUHTEPA.
DIIeKTpOCTaTUYECKas
3ammTa. 3a3eMJICHUE
IIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK,
YCJIOBUS €r0
CYyIIIECTBOBAHUS.
[TocTosinubIi TOK. Cuna
ToKa. Hampsxenue.




56

57

58

Conporunenue. 3aKoH
Owma 7151 ydacTka 1emnu

[TocnenoBaTenbHOE,
napasuieIbHOe, CMEIIaHHOE
COCJIMHCHUE TIPOBOTHUKOB.
JlabopaTopnas pabota
«M3ydyeHne cMemmanHoro
COCIIMHEHUS PE3UCTOPOBY

PabGora u MmouHoCTh
AJIEKTPUYECKOTO TOKA.
3akoH J[xoyms-Jlenma

3axkoH OMa 1 ITOJTHOU
(3aMKHYTOI)
AEKTPUUYECKOM IIETIH.
Kopotkoe 3ambikanue.
JlabopaTopHnas paboTa
«3mepenne D1C
HMCTOYHUKA TOKA U €TO
BHYTPEHHETO
COTIPOTHBIICHUSD

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6anoreka IIOK
https://m.edsoo.ru/ff0c7838

bu6anoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

60

Pe3epBHbIit ypoK.
KonTponbsHas padora mmo
Tteme "DnekTpoauHaMuKa" /
Bcepoccutickas
npoBepovHas padoTa
O060o06marmmii ypok
«ONEeKTpOAMHAMUKAY /
Bceepocculickas
MpoBepouHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c88be




61

62

DJIEKTpOHHAS
MPOBOJMMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTh
COTIPOTHBIICHUS METAJJIOB
OT TEMIIEPATYPHL.
CBepxnpoBOANMOCTD
DNEKTPUYECKHl TOK B
Bakyyme. CBolCTBa
AJIEKTPOHHBIX ITyYKOB

63

[TonynpoBogHuKH, X
COOCTBEHHAsl U PUMECHAs
IpOBOAUMOCTh. CBOMCTBA
p—n-nepexoa.
[TonynpoBogHUKOBBIE
MPUOOPHI

bu6anoreka IIOK
https://m.edsoo.ru/ff0c84ae

64

ONEeKTpUYECKU TOK B
pacTBOpax M pacruiaBax
ANEKTPOJIUTOB.
DNEKTpONUTHYECKAs
JUcconManus. DIEKTPOIIU3

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B
raszax. CaMOCTOSITEIIbHBIN 1
HECaMOCTOSTCIbHBIN
pazpsa. Monnus. [lnazma

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuuecke npudopsl U
YCTPOMCTBA U UX
MPaKTUYECKOE
npuMeHenue. [IpaBuna
TEXHUKHU 0€30MaCHOCTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c861fc




67

KontponpHas pabora mo
TemMe «DJIEKTPOCTaTHKA.
ITocTostHHBIN
BJIEKTPUYECKUM TOK. TOKM B
Pa3IMYHBIX CPEIAxX»

bu6anorexa IIOK
https://m.edsoo.ru/ff0c8a8a

68

Pe3epBHBIi ypoOK.
O06o001marmuil ypox mo
TemaM 10 xnacca

OBUIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

68

bu6anoreka IIOK
https://m.edsoo.ru/ff0c8f6¢




11 KUIIACC

KoaundecTBo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

3apsKCHHYIO YaCTHILY.

Ne Jara
Tema ypoka Koutpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero H3y4YeHMs
padoTbI padoThI pecypchl
[TocTossHHBIE MATHUTEI U UX
B3aMMOJICHCTBHE.
MaruutHoe nosie. Bektop 1 bubnuoreka [IOK
MarHuTHOW UHIYKIIUU. https://m.edsoo.ru/ff0c9778
JInHUY MarHuTHOM
HHIYKIAH
MarnutHoe nose
IIPOBOJHHUKA C TOKOM.
) OI:'I HT% crena 1 bu6mmoreka [IOK
petend. https://m.edsoo.ru/ff0c98fe
BzaumoneiicTBue
MIPOBOTHUKOB C TOKOM
JlaGoparopnas padorta
3 «U3 EeHHIe): MarI;H/ITHOFO 1 1 Bubmuorexa IOK
Y https://m.edsoo.ru/ff0c98fe
TMOJIS KATYIIIKUA C TOKOM»
JlelicTBME MAarHUTHOTO
TOJIs1 Ha MPOBOJIHUK C
TokoM. Cmita Amnepa.
4 JIaGopaTopHas a6(I))Ta 1 1 Bubmaorexa [IOK
patop p - https://m.edsoo.ru/ff0c9ac0
«HccaengoBanue 1elCcTBUSA
IIOCTOSIHHOI'O MarHuTa Ha
paMKy C TOKOM»
eliCTBHE MAarHUTHOTO
A bu6mmoreka IIOK
5 IIOJIS HA IBUKYIIYHOCS 1

https://m.edsoo.ru/ff0c9df4




Cua Jlopenma. Pabora
cuiibl JIopeHna

DJIEKTpOMarHuTHas
nHaykuus. [lotok BekTopa
MarHUTHON MHIYKITUU.
OJ1C unaykuuu. 3aKoH
AIEKTPOMATrHUTHOMN
nHaykuuu Gapanes
JlabGopartopnas pabota
«HccienoBanue aBiIeHUA
AIIEKTPOMArHUTHOMN

WHTY KA

bu6anoreka IIOK
https://m.edsoo.ru/ff0cal 50

NHIyKTUBHOCTB. SIBIICHME
camouHaykuuu. J1C
CaMOMHAYKIHUH. JHEPTHUS
MarHUTHOTO IOJISI KaTyUIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJIE

bu6anoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa u
UX IPUMECHEHUE:
IIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTBHI,
DIIEKTPOABUIATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTULl, UHAYKINOHHAs
neyb

10

O6o06maronuit ypok
«MarsaurtHoe moiJe.
DJIEKTPOMAarHuTHas
WHTYKLIHS

bubmmoreka LIOK
https://m.edsoo.ru/ff0cab&2




11

12

KounTponsHas padora 1o
TeMe «MarHuTHoe moJe.
DNeKTpOMarHuTHas
WHTYKLIHS

CB0OO/IHbIE MEXaHUYECKUE
Kosie0aHusl.
['apmMoHnyeckue
KoseOaHus. Y paBHEHHE
TapMOHHYECKUX
koneOanuii. [IpeBparmenue
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopartopnas padota
«HccnenoBanue
3aBHCHMOCTH TIEpHO/Ia
MaJIbIX KOJICOaHHI Tpy3a Ha
HUTH OT JUIMHBI HUTH U
MacChl TPy3a»

14

15

KonebarenbHbIl KOHTYP.
CBoboaHbIe
AIIEKTPOMArHUTHBIC
KoeOaHus B MIcaIbHOM
Kose0aTeIbHOM KOHTYE.
AHaJIOTus MEXAY
MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU
KoJIeOaHUSIMH

®opmyna Tomcona. 3akoH
COXpaHCHHMS SHEPTHH B
AACATBHOM K0Je0aTeabHOM
KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cb9c4




16

17

ITpencraBnenue o
3aTyXaloUMX KOJIeOaHUsIX.
BrinyxneHHbie
MeXaHU4eCKHe KoueOaHusl.
Pe3onanc. BeinyxneHHble
DIIEKTPOMAarHUTHBIE
KOJIEOaHMsI

IIlepeMeHHBIN TOK.
CunycouanbHbIN
MEPEMEHHBIN TOK.
MoUIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIICE 3HAUCHUE
CUJIbI TOKA U HAMIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6anoreka IJOK
https://m.edsoo.ru/ff0cbd34

18

19

20

TpanchopmaTtop.
[TpousBocTBO, epenaya u
noTpebaeHue
AIEKTPUYECKON SHEPTUH

YerpolcTBo u
IIPaKTUYECKOE PUMEHEHUE
AIIEKTPUYECKOIO 3BOHKA,
reHepaTopa IepeMEeHHOT0
TOKa, JIMHUH
IIEKTpolepeay
DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE
anekTpod3Heprun. Kynerypa
WCIIOJIb30BAHUS
3JIEKTPO3HEPIUU B
MMOBCEHEBHOM KU3HU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324




MexaHnuyeckue BOJIHBI,

YCIJIOBUS PacpOCTPaHEHHUS.

[Tepuoa. CxopocThb

bu6anorexa IIOK

21 pacrpoCTpaHEeHHS U JUIMHA https://m.edsoo.ru/ff0cca54
BosHBL. [lonepeunsie n
POJOIBLHBIE BOJIHBI
3ByK. CKOpOCTh 3BYKA.
22 Fp}(])MKOCTII: 3BYyKa. }];BICOTa Bubmmorexa [TOK
https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa
DJIEKTPOMArHuTHbHIE
23 BOJIHBI, MX CBOMCTBA U bubnuoreka [IOK
ckopocTb. [IIkana https://m.edsoo.ru/ff0ccfel
AIIEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paAUOCBS3H U
24 TeseBuAcHuA. Pa3Butue
CPEJICTB CBSI3H.
Pannonoxarus
25 KonTtponshas padora bubanoreka [JOK
«KonebaHust 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMmonuHeniHoe
ACIPOCTPAHEHHE CBETA B
26 I;L[HOII))OI[IfOﬁ cpene. bubmorexa TIOK
. https://m.edsoo.ru/ff0cd350
ToueuHbIit ICTOYHUK CBETA.
JIyu cBera
OrtpaxxeHue cBeTa. 3aKOHbI
27 OTpa)KCHHMsI CBETA. bubnuoteka [IOK
[TocTpoenue n3obpaxeHuit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKajie
78 [Ipenomnenue cBera. bubanoreka [HOK

IlonHoe BHYTpEHHEE

https://m.edsoo.ru/ff0cd7f6




otpaxenue. [IpenenbHbIin
YTOJI IOJIHOI'O BHYTPEHHETO
OTpaKEHUS

29

Jlaboparopnas padota
«M3mMepenue mokasares
PETOMIICHHS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JInnzsl. [locTpoenne
U300paKeHUH B JINH3E.
®opmyJia TOHKOHN JTUH3BI.
YBenuueHue JTuH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cddle

31

JlaGopartopnas padota
«HccnenoBanue CBOMCTB
n300pakeHUM B JTUH3AX»

32

33

34

Hucniepcus cBera.
CrnoxHblit cocTaB 06e10r0
cgera. LIBer. JlabopaTopHas
pabora «HaGmronenue
JUCIIEPCHUN CBETa»
WNurepdepennus cpera.
Hudpaxuus ceera.
JudpakimonHas peméTka
ITonepedyHOCTh CBETOBBIX
BoJH. [lonmsspusanus ceera

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

36

OnTuueckue npubopsl U
YCTPOMCTBA U yCJIOBUS HX
0€30MacHOr0 NPUMEHEHHUSI

['panuibl IpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[TocTynatel crieuaibHOU
T€OPUU OTHOCHUTEIBLHOCTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cf862




OTHOCHUTENTHLHOCTh
OJHOBPCMCHHOCTH.

bu6mmoreka [IOK

37 3ameyieHre BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpaIleHUE JJTHHBI
DHeprus U UMITYJIbC
SITUBUCTCKOW YaCTHIIBI.
38 IéeBJ:BL Ma(():CISI CO 3Hez;cme§71 u bubmmorexa OK
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrus
TTOKOSI
KonTponsnas padora
39 «Ontuka. OCHOBBI bubnuoreka [IOK
CHeUalIbHON TEOPUU https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIBHOCTH
o | o Sopume B 10K
) https://m.edsoo.ru/ff0cfel6
UMITYJIbC (DOTOHA
OTKpBITHE U HCCIIEIOBAHUE Bubnmorexa [[OK
4l poroshexta. Ombrrer A, https://m.edsoo.ru/ff0cffc4
I'. CroneroBa
3akonsl poTtodrddekra.
" ﬂyjf:fb‘ji‘gfpgg:fe“‘{a Bu6uorexa LOK
) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma»
dboToarddexra
JlaBnenue ceera. ONbITHI
43 I1. H. JIeGenena. bu6mmoreka IIOK
XUMHYECKOE ICHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTponcTsa u

HPaKTUIECKOE




pPUMEHEHHE:
dboTo3eMeHT, POTOTATIHK,
cosiHe4Hast OaTtapes,
CBETOHO/

Pemenue 3amau mo teme

bu6anorexa IIOK

45 («DTIEMEHTHI KBAHTOBOH https://m.edsoo.ru/ff0d0302
OIITHKH»
Monens atoma ToMcoHa.
OmngsiTel Pe3epdopaa 1o
46 paccesiHuIo ali(til)acI:)TII[/m. bubmmorexa ITOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MOJICIb
aToma
bu6anoreka IIOK
47 Hoctynatsr bopa https://m.edsoo.ru/ff0dOafa
W3imydyenue u morJIoneHue
TOHOB IIPH MEPEX
48 g)l?(n\fl)a((): Oﬂioroesgogif{ bubmorexa TIOK
. https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha JIpyroi. Bumbl
CIIEKTPOB
BonnaoBwIe cBOMCTBA
o | o, Do ot Bunoresa LOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHUE
OTtkpblITHE
paaroakTUBHOCTH. OTBITHI
50 Pesepdopaa o bu6mmorexa HOK
OTIpEICJICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZIMOAKTUBHOTO

W3ITYYCHHUS




51

52

53

54

55

CgoiicTBa anbda-, 6eta-,
ramMMma-Mu3JIydCHHs.
BrusiHue pagnoakTHBHOCTH
Ha JKMBBIC OPTaHU3MBI

OTKpBITHE TTPOTOHA U
HelTpoHa. M30Tonsl.
Anbda-pacma.
DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnal.
["amMma-u3nydenue

OHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHele peakuuu.
SnepHbIN peakTop.
[TpoGnembl, NepCEeKTUBEL,
DKOJIOTMYECKHE ACIIEKThI
AIEPHOMN SHEPTETUKU

DeMeHTapHbIe YaCTHIIBI.
OTKpbITHE ITO3UTPOHA.
Metozs! HaOIIOACHUS U
perucTpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyribiii cron
«DyHIaMEeHTaTIBHBIC
B3aUMOJCUCTBHS.
EnunctBo dusmnueckoit
KapTHHbBI MUPa»

Orarbl pa3BUTHL
actpoHomud. [Ipukimangnoe
Y MHPOBO33PEHYECKOE
3HAUYE€HHE ACTPOHOMHUHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38




Bun 38é31H0r0 HEOA.
Co3sBe3nusl, SipKUe 3BE3BI,
IUIAHEThI, UX BUINMOC
nBmxenne. ConHeyHas
cucTeMa

56

57

Conuue. Conneuynas
aKTUBHOCTH. MICTOUYHUK
sHeprun CoJiHIIa U 3BE3]]

3BE3/1bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI
rJIaBHOM
MMOCJICJ0BATEIBHOCTH.
BuyTpennee ctpoenue
3B€31. COBpEMEHHBIE
MpEeJICTaBJICHUS O
MPOUCXOXKIACHUU U
spoJrrou COJTHIIA U 3BE3]T

58

Mneunsiii [IyTe — Hama
I'anaktuka. IlonoxeHnue u
nexedne CoiHIa B
TI"'anakTuke. I'anakTuku.
YEpHble ObIpHI B siApax
rajgakTHK

59

Bcenennas. Paz6eranue
ranaktuk. Teopus
bosbiioro B3psiBa.
PenukroBoe uznyuyenue.
MeraranakTuka

60

Hepemiennbie mpoOiemsl
ACTPOHOMMHU




61

KounTponsnas padota
«INEeMEHTBI aCTPOHOMHHU U
acTpOPUBUKI»

62

63

O606maronuii ypok. Poib
(GU3UKHA U aCTPOHOMHH B
AKOHOMHUYECKOMH,
TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOMN
chepax AesITeNbHOCTH
YyesIoBeKa

O6o6maromuii ypok. Ponb
U MECTO (PU3UKHU U
aACTPOHOMUM B
COBPEMEHHOM HAay4YHOU
KapTUHE MHpa

64

O6o6maromuii ypok. Ponb
dbuznueckoi Teopun B
dbopMupoBaHUH
IIPEJCTABICHUN O
buznueckoi KapTUHEe MHUpa

65

O6o0mmaronuii ypok.
Mecto dpuzndeckoi
KapTUHBI MUpa B 001IEM
Py COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOLE

66

Pe3epBHBIN ypOK.
MaruautHoe noie.
DJIEKTPOMArHUTHAS
WUHIYKLHUS




Pe3epBHbIil ypok. OnTHKA.
67 OCHOBBI CITeIMAILHOMN
TEOPUH OTHOCHTEIBHOCTH

Pesepnriii ypok. KBanToBas
¢buznka. DIeMeHThI
ACTPOHOMHHU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

68

68

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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHUSA
OCHOBHOM 00pa30BaTe/ILHOI NMPOrPaMMbl CPeIHEro 001ero
oOpa3oBaHus

JIeMOHCTpUpPOBaTh Ha MpUMEpPax pojb U MECTO (PU3MKU B
(hOopMHUpPOBAaHUU COBPEMEHHON Hay4YHOW KapTHUHBI MHUpPA, B
pa3BUTHM COBPEMEHHOM TEXHUKM M  TEXHOJIOTMH, B
IPAKTUYECKON NEATENBHOCTH JIIOAEH

YYuThIBaTh TPAHUIIBI MPUMEHEHHS H3YYCHHBIX (PU3NUECKHUX
MOJIETICH: MaTepuajbHas TOYKa, HWHEpLHaIbHAs CHUCTEMA
oTcuéTa, abCOIFOTHO TBEPIOE TENO, HUACATbHBIN Tra3; MOJACIH
CTPOEHHUS Ta30B, XUJIKOCTEH UM TBEPIBIX TEJN, TOYCYHBIN
AICKTPUICCKUM 3apsi — IIPH PEIICHUH PU3HIECKUX 3a71a4

Pacno3naBath Qusnueckue siBneHus (pouecchl) U OObICHIThH
MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-
KMHETUYECKON TEOPUHU CTPOEHHUS BellleCTBa u
JNEKTPOJAMHAMMKHA: PAaBHOMEPHOE M  PABHOYCKOPEHHOE
NpSIMOJIMHEHOE  JBUXKEHHE, CBOOOJHOE TaJeHue Tell,
JNBU)KEHUE T10 OKPY>XKHOCTH, MHEPLMs, B3aUMOJEHUCTBUE TEI;
muddysusi, OpoyHOBCKOE ABUKEHUE, CTPOCHUE KUJIKOCTEH U
TBEPIBIX TeNl, M3MEHEHHEe OObEéMa Tel TpH HarpeBaHUU
(oxnakaeHun), TEIUIOBOE paBHOBECHE, UCIapeHue,
KOHJIEHCAllMsl, IUJIaBJI€HUE, KpHUCTAUIM3alus, KUIIEHUE,
BII&XKHOCTh BO3/yXa, IOBBIIICHUE [aBJICHUS Ta3a IpU €ro
HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXK/Y MapaMeTpaMu
COCTOSIHMSI Tra3a B U30Ipoleccax; »JJIEKTpU3alus Tel,
B3aUMOJICHCTBUE 3aPSII0B

OnuceIBaTh MEXaHUYECKOE JIBUYKEHUE, UCTIONB3YS (U3HUECKUE
BEJIMYUHBI: KOOpPJMHATA, IIyTh, IEPEMEIICHHE, CKOPOCTb,
YCKOpPEHHE, Macca Teja, CUia, UMILYJbC Tela, KMHETHYEeCKas
9HEprusi, MOTEHLMaJbHAs SHEPrus, MexaHudeckas paboTa,
MEXaHWYeCKass MOIIHOCTb, IIPM ONHUCAHUM IPABWIBHO
TPAKTOBAaTh (PU3UUECKUN CMBICT HCIOJIb3YEMbIX BEITUYHMH, UX
0003HauEHUS U €AMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE
TaHHYI0 (U3NYECKYIO0 BETUUMHY C APYTUMHU BEINIMHAMUA

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEJI U TEMJIOBBIC
ABJICHUS, UCIIOJIb3Y (1)I/ISI/I‘ICCKI/Ie BCIIMYMHBI: JaBJICHHUC I'a3a,
TEMIICPAaTypa, CPCAHAA KUHCTUICCKAA DHCPTUA XaOTUICCKOTO
JABHKCHUA MOJICKYIJI, CPCOAHCKBaApAaTUYIHAA CKOpPOCTH
MOJICKYIJI, KOJIMYCCTBO TCIIJIOTHI, BHYTPCHHAS SHEPIUA, pa60Ta




10.6

10.7

10.8

raza, Ko3((QUIMEHT TMOJE3HOro JEHCTBUS  TEIJIOBOTO
ABUTATENs; TNpPH  ONWCAHWW  TPABHIBHO  TPaKTOBATh
¢u3NYEeCKHii  CMBICT ~ HCHOJB3YeMBIX  BEIWYMH,  HUX
0003HAYCHHS U €AUHUIIBI, HAXOJAUTH (POPMYJIBI, CBA3BIBAIOIINE
JaHHYI0 (GU3NYECKYIO BEIMYUHY C IPYTHMH BeJIHUYNHAM

OnuceiBaTh U3yUYEHHBIEC ANEKTPUUECKHE CBOMCTBA BEIIECTBA U
ANIEKTPUYECKUE SIBJICHUS (IPOIECCHI), UCTIONB3Ysl (HU3UUECKUE
BEJIMYMHBL: JJIEKTPUYECKUH 3apsii, SJIEKTPUUECKOe IIoJIe,
HANPSDKEHHOCTh TMOJIS, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
MPU OINMHCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKUM CMBICI
UCTIONIb3YEMbIX BEIIMYUH, HMX OOO3HAYEHUs U EIUHUIIBL
yKa3bIBaTb (POPMyIbl, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMU BEIMUYUHAMU

aHAIM3UPOBATh (GU3MUYECKHUE TIPOIECCHI U SIBJICHUSI, UCTIONB3YS
¢u3nueckre 3aKOHbl M TNPUHUUIBL: 3aKOH BCEMHPHOIO
tarotenus, [, I u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOW HHEPTHM, 3aKOH COXPAaHEHUs HMILYJIbCa,
OPUHIMUI ~ CYNEpPHO3ULMU  CWJI, NPHUHLMII PABHOIpPAaBUS
MHEPIUAIbHBIX CUCTEM OTCUYETA; MOJIEKYJIIPHO-KUHETHYECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBS3b CPEIHEH
KMHETUYECKOM DSHEpPruM TEIUIOBOIO JBM)KEHMSI MOJEKYJ C
a0COIOTHOM TeMIepaTypoi, epBbI 3aKOH TEPMOIMHAMUKY;
3aKOH COXPAHEHHMs JIJIEKTPUYECKOTO 3apsiaa, 3akoH KyioHa;
IpU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO
MaTeMaTU4YEeCKOE BBIPAXKEHUE W YCJIOBUA (TpaHMIIbI, 00JIACTH)
IPUMEHUMOCTHU

OOBSICHITH OCHOBHBIC TPUHITUIIBI ACHCTBUS MAIlIMH, TPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCIOBUS  MX
0€30MacHOro0 MCIOIb30BaHUS B MOBCETHEBHOM JKU3HU

10.9

BBITIOJHATE 3KCHIEPUMEHTBI 110 HMCCICAOBAHHMIO (PH3UICCKUX
SBJICHUA W TPOIECCOB C MCIOJIB30BAHUEM TMPSIMBIX H
KOCBEHHBIX U3MEPEHUH; MPH 3TOM (POpMYIUPOBATh MPOOIEMY
(3amady) W THUNOTE3y Y4YEOHOro HSKCIEPUMEHTa, COOMpaTh
YCTAaHOBKY W3 MPEIOKCHHOTO O000PYJIOBaHUS, MPOBOJUTH
OTIBIT ¥ JOPMYIIUPOBATH BHIBOIBI

10.10

OcymiecTBIsATh NPSAMbIE U KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; TMPH OTOM BBIOMpATh ONTUMAJBHBIA  CIIOCOO
MU3MEPEHUST W WCIOJNBb30BaTh W3BECTHBIE METOABl OILCHKH
IIOTPEIIHOCTEN U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTYy (PU3NYECKUMU BEIMUYNHAMU
C HCIOIBb30BAHMEM  IPSAMBIX U3MEPEHUH; IIpU  OTOM
KOHCTPYHPOBAaTh  yCTaHOBKY, (DUKCHPOBATh  PE3yIbTATHI
HOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJE
Tabmul, W TpapuKOB, JelaTh BBIBOABI [0 pe3yJibTaTam
HCCIIEOBAHNUs




10.12

10.13

CobmoiaTh mpaBuiia O€30MACHOTO TPyJAa IpPH IPOBEIECHUU
UCCJIEIOBaHUN B paMKax y4eOHOTO 3KCHEPUMEHTA, y4eOHO-
UCCIIEIOBATEIbCKOM M IMPOEKTHOW  JEeSTEIbHOCTH  C
MCTIOJIH30BAHUEM U3MEPHUTEITHHBIX YCTpPOMCTB "
71a00paTOPHOTO 00OPYIOBAHHUS

Pemate pacu€THpie 3amauM ¢ SIBHO 3aJaHHOW (DU3WYECKOU
MOJIEJIbIO, UCTIONB3Ys (PU3NYECKHE 3aKOHBI M TMPHUHIMUIIBI; HA
OCHOBE aHaju3a YCJIOBHS 3a/Jauyd BBIOUpATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIBI,
HEeoOXoauMble Juisi €€ pelieHus, MNPOBOAUTH pPacu€Thl U
OIICHUBATh PEAIBHOCTH IMOJYYEHHOTO 3HAYCHUs (DU3NUECKOU
BEIIMYUHEI

10.14

10.15

Pemiate kauecTBeHHBIE 3aJadyd: BBICTPAUBATH JIOTHYECKU
HEMPOTUBOPEUUBYIO IIEMIOYKY PACCYXKIEHUH C OMopod Ha
W3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS

Hcnonp3oBaTh NMpu peuieHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(}OPMALIMOHHBIE TEXHOJIOTUHU JUTSL ITOMCKa,
CTPYKTypUpPOBaHHUS, HMHTEPIpETalMM U  IHPEACTaBICHUS
y4eOHOI 1 HayYHO-TIONYJIIPHOU MH(OPMALIMH, TTOTYYEHHOH U3
pa3IMYHBIX ~ MCTOYHUKOB,  KPUTHUYECKHM  aHAJIU3UPOBATh
MOJTy4aeMyt0 HH(POPMAITUIO

10.16

10.17

10.18

[IpuBOoUTE TpUMEPHI BKJIAJa POCCHUCKUX U 3apyOCIKHBIX
y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB
OKPYXAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTUN

Hcmonp30BaTh  TEOpEeTHYECKHWE 3HAHHUA TI0 (HU3UKE B
MOBCETHEBHOM >KU3HU ISl o0ecrieueHus Oe30MacHOCTH TMpHU
oOpalleHnu ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, JIJIs
COXpaHEHHUsI 370POBbSI U COOJIOJICHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIECH cpelie

PaGotatp B rpynmne ¢ BBINOJTHEHUEM PA3JIMYHBIX COIHAIBHBIX
poJiel, TUTaHMpOBaTh pabOTy TPYNIBL,  PaIMOHAILHO
pacnpenensTh 00S3aHHOCTH M TUTAHUPOBATh JCSATEIBHOCThH B
HECTaHJAPTHBIX CHUTYalMsAX, aJeKBaTHO OILICHUBATh BKJIAJ
K&KIOT0O W3  yYaCTHUKOB  TPYNIBl B pEIICHHE
paccMaTpuBaeMon mpoOIeMbl

11 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOEHUS
OCHOBHOM 00pa30BaTe/ILHOI NMPOrPaMMbl CpeHero 001ero
o0pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha MpuUMEpax pojiab U MeCTO (PU3UKHU B
(bopMHUpPOBaHUU COBPEMEHHOM Hay4yHOW KapTHUHBI MHUpPA, B




11.2

pa3BUTHUM  COBPEMEHHOM TEXHUKM M  TEXHOJOTWH, B
MPAKTUYECKOM IESITETbHOCTH JIFOAEH, LIETOCTHOCTD U €AUHCTBO
(hu3MYeCKON KapTUHBI MUpa

VY4uTeIBaTh TpaHULBl MPUMEHEHUS H3YUYEHHBIX (PU3NUECKUX
MOJICJIE: TOYEYHBIM JJIEKTPUYECKUH 3apsl, sSACpHAas MOJEIb
aToMa, HYKJIOHHAs MOJEIb aTOMHOIO sApa IpU pPEIICHHUH
($u3nuecKux 3aaaq

11.3

PacnosnaBath Qusnueckue siBfieHUs (MIPOLECCHI) U OOBSICHATH
UX Ha OCHOBE 3aKOHOB JIIEKTPOJAMHAMHMKHA M KBAaHTOBOMU
(bU3HKHU: 3IEKTpUYECcKasi TPOBOAUMOCTD, TEIUIOBOE, CBETOBOE,
XUMUYECKOe, MAarHUTHOE JEHCTBHSI TOKa, B3aUMOJCHCTBUE
MarHuTOB,  OJJEKTPOMAarHUTHAas  WHAYKIUs,  JIEHCTBUE
MAarHMTHOTO TOJIsi Ha TPOBOJHUK C TOKOM U JBIDKYIIUHCS
3apsil,  DJEKTPOMAarHUTHbIE  KOJeOaHWsI U BOJIHBI,
NPSIMOJIMHEHHOE  PacHpOCTpaHEHHWE  CBETa, OTpaXKEHHeE,
npesomiieHne, uHtepdepeHius, AUGpakuus U MOJISpU3aUs
cBeTa, Jucnepcus cBera, (QOTodNEeKTpudecKuit dPpdext
(botoapdext), cBeTOBOE  NaBlieHHE,  BO3HUKHOBEHHUE
JUHENYaToOro CHEeKTpa aroMa BOAOPOJA, ECTECTBEHHAs W
WCKYCCTBEHHAs PaJIMOaKTUBHOCTh

11.4

OnuchiBaTh W3YUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE,
MarHuTHbIE, ONTHUYECKHUE, DJIEKTPUUECKYI0 IPOBOJUMOCTH
Pa3JIMYHBIX CPEM) U ANEKTPOMArHUTHBIEC SABJICHUS (MPOLECCHI),
WCTIONB3ysl (DU3WYECKUE BEIMYMHBL DJICKTPUUYECKHUN 3apsij,
cuja TOKa, DJJEKTPUUYECKOE HaNpsHDKEHUE, JJIEKTPUUYECKOe
COTMPOTHUBIICHHUE, pa3HOCTh MoTeHmanoB, JJC, pabora Toka,
WMHIYKIWS MarHUTHOTO MoJjs, cuina Ammnepa, cuna JlopeHua,
WHJIYKTUBHOCTh  KaTYIIKH, DOHEPrUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJied, TMepuoJ M dYacTora KojeOaHWil B
KoJie0aTeIbHOM KOHTYpe, 3apsijl U Cuja TOKa B Mpolecce
TapMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJieOaHui, (POKycHOe
paccTossHMe M OINTHYECKass CUJla JIMH3blL, TMpPU OMNUCAHUU
MPaBUIBLHO TPAKTOBATh (U3UYECKUM CMBICT HCIOJb3yEeMbIX
BEITUYHH, UX 0003HAYCHHS W €IUHUIII, YKA3bIBATh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (U3MUYECKYIO BEIHYMHY C JIPYTUMU
BEeJTMYMHAMU

11.5

OnuceiBaTh W3YYCHHBIC KBAHTOBBIC SIBICHUS M TPOIECCHI,
UCIIONB3YS ¢uznyeckue BEJMYUHBI: CKOPOCTh
AJIGKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MMOTypaclaaa, SHEPrus
CBSI3M aTOMHBIX fJ€p; IPU ONMUCAHUH MPAaBUIBHO TPAKTOBATH
Gu3NYEeCKii  CMBICT ~ HCHONB3YeMBIX  BEIWYMH,  UX
o0O3HAaYeHUs] W  EAWHMIBI;  YKa3blBaTb  (POPMYJIBI,
CBSI3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIMYHHY C JAPYTUMH
BEITMYMHAMH, BEIYHCIISATh 3HaYCHUE (PU3NUECKON BEITMUUHBI




11.6

11.7

AHanu3upoBaTh GU3NUYECKUE MPOIECCHI U SIBJICHUS, UCTIONB3YS
(¢u3myeckre 3aKOHbBI W NPUHIUIB: 3akoH Owma, 3aKOHBI
MOCIIEZI0BATENILHOTO u napayIeIbHOTO COEIMHEHUS
MPOBOJHUKOB,  3akoH  Jxoyms  —  JleHma,  3aKkoH
ANEKTPOMArHUTHOW  WMHIYKIUU, 3aKOH MPSIMOJMHEHHOIO
pacrpoCTpaHEHHs] CBETA, 3aKOHBI OTPAXKEHUSI CBETa, 3aKOHBI
OpeOMIIGHUsT ~ CBeTa,  ypaBHeHUE  ODWHINTEHHa  AJd
boTorddexTa, 3aKOH COXpaHEHUS FHEPTUH, 3aKOH COXpPaHEHUS
HMMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHHsSI MAacCOBOTO 4YMCIA, MOCTyJaThl bopa, 3akoH
paavoOaKTUBHOTO paclaja; mpu 3TOM pa3inuyaTh CIOBECHYIO
(bOpMYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAXKEHUE U
ycioBus (TpaHuLbl, 0071aCTH) NPUMEHUMOCTH

OnpenensaTh HaNpaBleHHE BEKTOpa HHIYKIIMH MAarHUTHOTO
TIOJIs1 IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia

11.8

11.9

11.10

Ctpouth U ONKUCHIBaTh U300PAKEHHE, CO3/1aBAEMOE TIOCKUM
3epKajoM, TOHKOW JIMH30M1

BBINIOTHITE 3KCIIEPUMEHTHI 0 UCCIEAOBAHUIO (PH3UUCCKUX
SBJICHUA W TPOIECCOB C MCIOJIB30BAHUEM TPSIMBIX H
KOCBEHHBIX U3MEPEHHIl; MPU 3TOM (POopMyIupoBaTh IpoOIeMy
(3amauy) W THUMOTE3y Y4YeOHOTO JKCIEPUMEHTa, CcoOUpaTh
YCTAaHOBKY W3 MPEJIOKEHHOTO 000pYyJI0OBaHUS, MPOBOAUTH
OTIBIT ¥ JOPMYIIUPOBATH BHIBOIBI

Ocy1iecTBasATh NPSAMbIE U KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH;, TMpPU OBTOM BBIOUPATh ONTHUMAJIbHBIA CIOCOO
U3MEpPEHUSI W UCIOJIb30BaTh M3BECTHBIE METObl OLEHKU
MTOTPEIIHOCTEN U3MEPEHUI

11.11

WccnenoBath  3aBUCHUMOCTH  (PU3WYECKHUX  BEJIIMYMH €
UCMOJNBb30BAHUEM  MNPSAMBIX ~ W3MEPEHMH; TpU  ITOM
KOHCTPYHUPOBaTh  YCTAHOBKY, (UKCHUPOBATh  PE3yJIbTAThI
MOJYYCHHON 3aBUCHUMOCTH (U3WYCCKUX BEIMYMH B BUJIC
Tabmui, © TpaduKOB, JeNaTh BBIBOABI 10 Ppe3yJibTaTaM
MICCIIeIOBAHUS

11.12

11.13

Cob6ntonaTe mpaBuia 0e30MacHOTO Tpyda MpU MPOBEACHUU
MCCJIeIOBaHUN B paMKax y4eOHOTO SKCIEpHUMEHTa, yueOHO-
HCCIEAOBATEIbCKOW M TPOEKTHOH  JEATENBHOCTH  C
MCIIOJIb30BaHUEM U3MEPUTEITbHBIX YCTPONCTB u
1a00paTOPHOTO 00OPYAOBAHUS

Pematr pacu€rHple 3amaum ¢ SBHO 3aJaHHON (HHU3MYECKOU
MOJIEJIbIO, UCIOJIB3YSl (PU3MUYECKUE 3aKOHbl M NPUHLMIIBI;, Ha
OCHOBE aHajHM3a YCJIOBHA 3a/la4d BBHIOMpATh (PUIUIECKYIO
MOJIEJIb, BBIACHATh (U3NYECKUE BEIUYMHBI U (HOPMYJIBI,
HEOOXOAMMbIE JUIsi €€ pemeHHUsl, MPOBOAWTH pPAacuéThl U




OICHUBATL PCAJIbHOCTH MNOJYYCHHOT'O 3HAYCHUA (1)PI3PI‘I€CKOI>1
BCIINYHHBI

11.14

Pemiate kauyecTBeHHBIE 3aJa4d: BBICTPAUBATH JIOTHYECKU
HEMPOTUBOPEUUBYIO IIEMIOYKY pACCYXKIEHUH C OMOpod Ha
M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBJICHUS

11.15

Hcmonp30BaTh Mpu penieHUH Y4eOHBIX 3a/ad COBPEMEHHBIC
UHPOPMAIIMOHHBIE TEXHOJIOTUU VTS TIOMCKa,
CTPYKTYpPUPOBAHUS, HWHTEPIPETAIIMM W  TPEACTABICHUS
yueOHOH U HAYYHO-TIONYJIIPHON HH(OpMAITUH, TIOTyYSCHHOHN M3
pa3MUYHBIX ~ UCTOYHHMKOB,  KPHUTHYECKH  aHATU3UPOBATH
MOJTy4aeMyt0 HH(POPMAITUIO

11.16

OOBSCHATHh TNPUHUUIBl JEUCTBHS MAIIMH, NpPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MaCHOTO
WCIIOJIb30BAHMS B IIOBCETHEBHOM JKU3HU

11.17

11.18

11.19

[IpuBonuTh mHpUMEpBl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX
y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB
OKPYaIOUIEro MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUN

Hcnonb3oBaTh TeOpeTHUECKHE 3HaHUS 10 (U3HKE B
MOBCETHEBHOM >KU3HU ISl oOecrieueHus Oe30MacHOCTH MpHU
oOpalleHnuy ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOUCTBAMH, JIJIsI
COXpaHEHHUsI 370POBbSI U COOJIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIECH cpelie

PaGoTate B rpymme C BBINOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX
poneil, miIaHupoBaTb  paboOTy  TPYIIbI,  palMOHAIBHO
pacrpenensiTh OOs3aHHOCTU W IUIAHUPOBATH JAEATEIBHOCTh B
HECTaHJAPTHBIX CHUTyalUsX, aJE€KBaTHO OLIEHUBAaTh BKJIAJ
Ka)KI0T0 U3 YYaCTHUKOB IPYMIbl B PEIIEHUE pacCMaTpUBAEMOM
pOoOIeMBI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
paszjieia

Kox nposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3JIeMeHTBI COAEPKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHUMA

1.1

1.2

dusnka — Hayka o npupoae. Hayuneie
METO/Ibl O3HAHUSL OKPYKAIOIIETO MUPA.
Ponb skcriepuMeHTa 1 TEOpUU B IIpOLIEcce
MO3HAHUSI TPUPOIABL. ODKCHEPUMEHT B
buzuke

MonenupoBanue GU3NYECKUX SIBJICHUHA U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
duznyecKkue 3aK0HbI U TeOpuH. [ paHuIbI
OPUMEHUMOCTH  (U3NYECKHX 3aKOHOB.
[Ipunnun coorBercTBUA. Ponb m mecTo
¢bu3nku B (HOpMHUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTUHBI MHUPA, B TPAKTHYECKOU
JIEITEIbHOCTH JIIOJICH

MEXAHHNKA

2.1

#i#HPari#KNHEMATHUKA

2.1.1

2.1.2

2.13

MexaHn4eckoe JIBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOr0
IBIDKCHUS. Cucrema OTCcYéTa.
TpaekTopus

Ilepememienne,  CKOpocTb  (CpemHsis
CKOpOCTh, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MATEpHAIbHOM TOYKH, HX
MPOEKIIMM Ha OCHU CUCTEMbI KOOPAMHAT.
CnoxxeHue MepeMEeleHU U CIOKEHHE
CKOpOCTEM

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE
npsIMOJIMHENHOE  JABMOKeHHe. [ 'paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH,
YCKOpEHHUS, MNYTH W MEPEMEIICHUS
MaTepUAIIbHOM TOYKHU OT BPEMEHHU

2.14

CBoOoaHOE MajecHue. Y CKOPEHHUE
CBOOOTHOTO A CHUS

2.1.5

Kpuonuneitnoe JBUKEHUE.
PaBHOMepHOE IBMKEHHE MaTEepUATBHOMN
TOYKHM IO  OKPYXHOCTU.  YTJIOBas




2.2

2.1.7

2.2.1

222

CKOpPOCTb, JTUHEITHas ckopocTh. [lepuosa u
4acToTa. LlenTpocTpemMuTenbHOE
YCKOpEHHE

TexHuueckue yCTpONCTBa: CHUAOMETD,
JIBIDKCHHE  CHApANOB,  LEMHBIE U
pEMEHHbIE TIepe1avu

[Ipaktrueckue  paboTel.  M3mepeHue
MTHOBEHHOM cKkopocTu. KccnenoBanue
COOTHOUIEHUS MEXKITY My TSMU,
POV IEHHBIMH TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE TPOMEKYTKH
BPEMEHHU npu PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOW CKOPOCTHIO,
paBHOUW Hym0. H3yueHue [BUKEHUS
HIapvKa B BS3KOW KUIKOCTH. V3yueHmue
IIBHOKECHUS Tena, OpOIIIEHHOTO
TOPU30HTAIIBHO

#i#HPar### INHAMUKA
[Tpunuun ortHocUTeNnbHOCTH [ anuies.
IlepBb1it 3aKOH HeroToHa.
WMHepuuanbHble CUCTEMBI OTCUETA

Macca Tela. Cuna. [TpuHIMI
CYNEPIO3UIUU CUTT

223

Bropoii 3aKOH Hrerorona IS
MaTepUAIIbHOM TOYKM B HHEPUHAIBHOU
cucteMe orcuéra (MCO). Tpetuii 3akoH
HproToHa 111 MaTepualibHbIX TOYEK

224

3akoH BceMHpHOro TtsroreHusa. Cuna
TSKECTH. IlepBas KOCMMYECKas
CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna Ttpenuss. Cyxoe Ttpenue. Cuia
TPEHUS] CKOJBXKEHHMS W CHja TPEHMS
nokosi. Kooadpoumuent Ttpenusa. Cuia
COMPOTUBIICHUS TpPHU ABWKCHUHM Teja B
KUJKOCTH WUJIU Ta3e

HOCTyHaTeJ'H)HOC u BpamaTCIIbHOC
JBHXCHHUC a0COJIFOTHO TBép,Z[OFO TCJa

2.2.8

MOMEHT CHJIBI OTHOCUTEJIBHO  OCH
BpameHuss. Ilnewo cunbl.  YcmoBus
paBHOBecus TBEpaoro Tena B UCO

229

TexHuueckue YCTPOf/'ICTBaI IOAIIMNITHHUKH,
JABMKCHNEC NCKYCCTBCHHBIX CITYTHHUKOB
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2.2.10

[Ipaktuueckue  pabotel.  M3ydeHue
JIBIKEHUST Opycka 10  HAaKJIOHHOM
IUIOCKOCTH TOJ JeHCTBHEM HECKOIBKHUX
cuil. HMccnenoBaHue 3aBHCUMOCTU  CHII
yIpPYroCTH, BO3HUKAIOIIUX B
nedopMUpyEMON TIPYKUHE U PE3UHOBOM
o0pasie, OT BeIMYUHBI UX JePOopMaluu.
HccnenoBanue yciaoBH  paBHOBECHs
TBEPAOrO  Teja,  HMEIOLEro  OChb
BpalLEeHUs

#i#HPar###3AKOHDBI COXPAHEHUMA B MEXAHUKE

2.3.1

232

233
234

2.3.5

2.3.6

I/IMHy.IILC MaTepHaﬂBHOﬁ TOYKH, CUCTCMBI
MaTCpruaJIbHBIX TOYCK. I/IMHy.TIBC CHJIBI U
HN3MCHCHHC UMITYJIbCa TCJIa

3akoH coxpaHeHuss umnyibca B HCO.
PeakTuBHOE OBIOKEHHIE

PaGora cuibl

MOIIIHOCTE CHITBI

Kunernueckass sHeprus MaTepUAIbHOU
Touku. Teopema O  KHMHETHYECKOHN
SHEPTUH

ITorenunanbHas JHEprus.
[ToTenunanbHas SHEPTHs yIpyro
nehopMHUPOBAHHOM MPY>KUHBI.
[loTrenumnanbHas SHeprusi Tejaa BOJIU3U
MOBEPXHOCTH 3€MIIH

2.3.7

IloTeHnuanbHBIE W HEMNOTCHIIUAIbHBIC
cuiibl. CBs3b pabOThI HEMOTEHITMATBHBIX
CHI C HM3MCHCHHEM MEXaHMYECKOM
SHEpPruu CUCTEMBI TelL. 3aKkoH
COXpPAHEHUSI MEXaHUYECKOW SHEPTUU

2.3.8

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHnueckne yCTpPOMCTBA: JIBUIKEHUE
paker, BOJOMET, KOIEep, MNPy KUHHBIN
IIACTOJIET

[Ipaktuueckue pabotel. U3yueHue cBszu
CKOPOCTEHM Tel IpU HEyIpyroM yzape.
HccnenoBanue cBsizu pabOTBl CHIIBI C
U3MCHEHUEM MEXAHUYECKOM DHEPIruu
Tea

MOJIEKVYIJIAAPHAA ®U3UKA 1 TEPMOJNHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOM

TEOPUN




3.2

3.1.1

OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO-
KUHETHUYECKOM TeopuH. bpoyHOBCKOE
TIBIDKCHHUE. Hudbdysus. XapakTtep
JIBIDKCHUST W B3aUMOJCUCTBUS YACTHII
BEIIIeCTBA

Mopenu CTpoeHHs Tra3oB, KHIKOCTCH U
TBEPABIX TeN M OOBSICHEHHWE CBOWCTB
BEIIIECTBA HAa OCHOBE ATHX MOJICIICH

3.1.3

3.14

3.1.5

3.1.6

3.1.7

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHAst ABOTAIpO

TeruioBoe paBHOBecue. Temmeparypa u
e€¢ wusMmepenue. lllkama Temmeparyp
Lenbcus

Monens wupeanbHOro rasa. (OCHOBHOE
ypaBHEHUE MOJICKYJIAPHO-KHHETHIECKOMN
TEOPUHU UJICAUTHHOTO rasza

AOconroTHas Temrmeparypa Kak Mepa
cpenHen KUHETHYECKOU SHEPTUU
TCIUIOBOTO  JBWIKCHHS YacTHUI[ Taj3a.
[ITkama remneparyp KenbBrunHa

VYpasuenue Kianeiipona — Menaeneesa.
3akoH [lanbpTOHA

3.1.8

l'azoBbie  3akoHBl. HM30mponeccsl B
UJCAIbBHOM  ra3e ¢  I[OCTOSIHHBIM
KOJMYECTBOM  BELIECTBA:  H30TEpMa,
u30Xxopa, u3obapa

3.1.9

3.1.10

3.2.1

TexHuuyeckue yCTPOHCTBA: TEPMOMETP,
Oapometp

[Tpaktnueckue  pabotel.  HM3mepenue
Macchl BO3JyXa B KJIAaCCHOW KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXKIY
rapaMeTpaMu COCTOSIHUS Pa3pPEKEHHOTO
rasza

OCHOBbBI TEPMOJJMHAMUKHN

TepmonnHamuueckas cucrema.
BuyTtpennsis SHEpPrus
TEPMOJIUHAMUYECKON CUCTEMBI u
CHOCOObI €€ U3MEHEHUs
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KonnuectBo  temmorst u  pabora.
BHYTpeHHsIT HEpPrus  OJHOATOMHOTO
UJICATBHOTO Ta3a

3.23

Bubt TEIUIONEPEIaAuMn:
TEIJIONPOBOIHOCTb, KOHBEKIIHS,




U3JIy4YCHHE. TennoémkocTs Tena.
VnaenbHas  TEemIOEMKOCTh  BEIIECTBA.
Pacuér kommyecTBa  TEIUIOTHI  IIpHU
TEIUIONEepEe1aue

324

3.25

3.2.6

IlepBb1it 3aKOH TEPMOJIUHAMUKU.
IIpumenenue IIEPBOTO 3aKOHa
TEPMOAVMHAMUKH K  HM30IpoIEeCcCaM.
I'papuueckas uHTEpnperanusi padbOThI
rasa

TennoBbie MaIluHbI. [IpuHUMIIBL
JICUCTBUS TEIUIOBBIX MaIIliH.
IIpeoOpazoBaHusi PHEPTHH B TEIUIOBBIX
MamuHax. Koadp¢uuueHt none3Horo
nevictBust (manee — KIIJ[) TemmoBoi
mamuHbl. [{ukin Kapuo u ero KIT/{

Bropoi 3aKOH TEPMOJANHAMUKH.
HeoGpatumocTs mporueccoB B IPUPOE.
TennoBble ABUTaTeNy. DKOJOTHYECKHE
po0JIEMBI TEMJIOAHEPTETUKU

3.2.7

TexHudyeckne yCTpOMCTBA: JIBUIaTEllb
BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHIULIHOHED

3.2.8

[Ipaktuueckue pabotel. W3mepenue
YIEJIbHON TETIIOEMKOCTH

3.3

#i#HPar#H## AT PE’ATHBIE COCTOSAHUA BEILIECBA. ®A30BbBIE

3.3.1

ITEPEXO/IbI

ITapooOpa3oBanrie = W KOHJICHCAITHS.
Ucnmapenne u  kumneHue. Y jaenbHas
TEIUIOTa Mapoodpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS
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3.33

334

AGcomoTHas u OTHOCHUTEJIbHAS
BII&XKHOCTB BO3yXxa. HacelleHHbIN 1Tap

Teépmoe Ttemo. Kpucramumueckue u
amMop(HbIC Teja. AHU30TPOIHS CBONCTB
KPHUCTAJLIOB. Kunkue KPUCTAJLIBI.
CoBpeMeHHbIE MaTEPHUAIIBI

[InaBnenue u KPUCTAILTU3AIIS.

VY nenpHast TETUIoTa TUTaBJICHHS.
CyOnumarus

335

VYpaBHeHue TemioBoro OanaHca

3.3.6

TexHu4yeckne yCTpOHWCTBA: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHUHU
IIOJIYYEHUSI COBPEMEHHBIX MATEPHUAIIOB, B




4.1

TOM YUCJIC HaHOMAaTCpuajios, u
HAHOTCXHOJIOI'MH

[Ipaktuueckue pabotel. W3mepenue
BJIQKHOCTHU BO3/yXa

SJIEKTPOJMHAMUNKA
###HPar# O JIEKTPOCTATHUKA

OnekTpu3anys Tell. DIEKTPUUECKUi 3apsi.
JIBa BU/1a JIEKTPUUECKUX 3apsiIOB

3.3.7

4.1.1

IIpoBonHMKH, JIUBJIEKTPUKHU u
IIOJIYIIPOBOAHUKH

4.1.2

3aKOH  COXpaHEHHS  JJICKTPUYECKOTO
3apsiia

4.1.3

B3anmonerictBue 3aps110B. 3aKkoH

4.1.4 Kysora

Onektpuueckoe mone. Hanpsxk€HHOCTH
ANEKTPUUECKOTO OJISl. [TpuHuun
Cyneprno3unuu. JIMHUM HanpsHKEHHOCTH
AIEKTPUUECKOTO OIS

4.1.5

PaGota cui 37eKTpOCTaTUYECKOTO MOJIA.

4.1.6
[Torennman. Pa3sHoCTh MOTEHIINAIOB

[IpoBoAHMKH W JUDIJNCKTPUKH B
4.1.7 IIOCTOSSHHOM  JJIEKTPUYECKOM  IIOJIE.
JusnexTpudeckasi MpOHUIIAEeMOCTh

DIEKTPOEMKOCT. Konpaencarop.
DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCAaTOpa. OHEprus 3apsyKeHHOIrO
KOHJIeHcaTopa

4.1.8

TexHUuecKkne yCTpoMCTBa: 3JIEKTPOCKOII,
AIIEKTPOMETP, NEKTPOCTaTHYECKas
4.19 3aIluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KOHJICHCATOP,  KCEPOKC,  CTPYUHBIN
IPUHTEP
[Tpaktnueckue  pabotel.  HM3mepenue

4.1.10 .
IEKTPOEMKOCTH KOHJIEHCATOPa

4.2

#H#Par#HTIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX
VYcnoBus CynieCTBOBAHHSI TOCTOSSHHOTO
42.1 AIEKTPUYECKOr0 TOKa. MICTOUHHMKHU TOKa.
Cuna Toxka. [locTosiTHHBIN TOK

Hamnpsbxkenne. 3akon Oma aisi yyacTka
LU

422

aﬂeKTpI/I‘IeCKOG COIIPOTHUBJICHHUC.

423
VY nenpHOE CONPOTHUBIICHHE BELIECTBA




424

ITocnenoBarensHOE, napasuieibHoOe,
CMEIIaHHOE COCIMHECHHE TIPOBOTHUKOB

4.2.5
4.2.6

4.2.7

PaGoTta »1eKkTpuueckoro ToOKa. 3aKoH
Jxoyna — Jlenua

MOIIHOCTP JEKTPUUECKOTO TOKa
aMeKTpoABIKYyIas cuia (nanee — 31C) u
BHYTPEHHEE COMNPOTUBIICHHE HCTOYHUKA
ToKa. 3akoH Owma UId  TIOJHOU
(3aMKHYTOM)  BJEKTPUYECKOW  LICTIH.
KopoTtkoe 3ampikaHue

4.2.8

4.2.9

DJEKTPOHHAs TMPOBOJUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJIOB oT TEMIIePaTYPHI.
CBepXxnpoBOAUMOCTD

ONEKTpUYECKHM  TOK B BaKyyMe.
CBolicTBa IIEKTPOHHBIX ITyYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoauuku.  CoOCTBeHHass W
MpUMeECHast MIPOBOJIMMOCTD
MOJIYIIPOBOJIHUKOB. CaoiicTBa p-n
nepexo/a. ITonynpoBoAHUKOBBIE
prOOpbI

DNEeKTPUYECKUIl TOK B BJIEKTPOJIMTAX.
DNeKTpoIUTHIECKas JUCCOLMALIUS.
DneKkTponun3

DJNeKTpUYECKUi TOK B raszax.
CaMocTosITeNbHBIN u
HECAMOCTOSITENIbHBIN pa3psia. Paznuuneie
TUNBl  CaMOCTOATEJIBHOIO  pas3psjia.
Mounus. [Inazma

4.2.13

4.2.14

TexHHuUecKkHue yCTpOMCTBA: aMIepMerp,
BOJIBTMETpP, PEOCTaT, UCTOYHUKU TOKa,
JJIEKTPOHATPEBATEIIbHBIE npuOopHI,
JIEKTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIN
JIMOJI, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN JUOJ, TAJIbBAHUKA

[Ipaktuueckue  pabotel.  M3yudeHue
CMEILIAHHOTO COEIMHEHNUS PE3UCTOPOB.
N3mepenue DJIC UCTOYHMKA TOKA U €ro
BHYTPEHHETO COIIPOTHUBJICHHS.
HaGntonenue snexkrponnsa

11 KIIACC




Kon
paszjieia

4

43

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI
coepKAHMUS

SJIEKTPOJMHAMUNKA

#HPari#MATHUTHOE ITOJIE. OJIEKTPOMAI'HUTHA A

MHIYKLUS

4.3.1

IlocToguurbIe MAarHUTBHI.
BzaumoneiictBue HOCTOSTHHEBIX
MAarHUTOB

4.3.2

MaruutHoe nosne. Bektop MarHuTHOM
uHayKuuu. [IpuHIMNO cynepno3uium.
Jluann MarduTHOU 1503010 N11%078
KapTtuna JIVHAIN MarHUTHOMN
UHIYKIHUH TIOJIst MOCTOSIHHBIX
MarHuTOB

433

434

MarautHOoe 1OJ€ TPOBOAHUKA C
TokoM. Kaptuna  nuHHA — 1OAs
JUIMHHOTO TPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOT'O MPOBOJHUKA,
KaTylku ¢ TokoMm. OmbIT Opcrena.
B3anmopeiictBue  MPOBOJHUKOB  C
TOKOM

Cuna Amnepa, €€ MOAyJib U
HaIlpaBJICHUE

4.3.5

Cunma JlopeHuma, €€ Moayilp H
HamnpaslieHUE. J|BHKeHUE 3apsKEHHON
YacTULIBI B OJAHOPOJHOM MAarHUTHOM
nosie. Pabora cuibl Jlopenua

4.3.6
4.3.7

4.3.8

4.3.9

SBnenue 3IEKTPOMArHUTHOM
VUHAYKIH
IIoTOK BEKTOpa MArHUTHOW MHYKIIMU

DJ1C WHTYKIIHH. 3akoH
AIIEKTPOMArHUTHOM WHIYKIUU
Dapanes

BuxpeBoe anexktpuueckoe none. I/C
WHIYKIUU B MIPOBOJTHUKE,
JOBIOKYIIEMCS ~ TOCTyNaTelbHO B
OJHOPOJTHOM MarHWTHOM ITOJIe

4.3.10

IIpaBuiio Jlenna

4.3.11

WHIyKTUBHOCTD. SBnenne
camouHaykuuu. IJ1C caMOMHIYKIIUH

4.3.12

3Hepr1/151 MAarduMTHOTIO ITIOJIA KaTYIIKH C
TOKOM




5.1

4.3.13

4.3.14

4.3.15

DJIEKTPOMArHUTHOE TOJIe
TexHn4YecKue yCTpOMCTBA: IOCTOSIHHBIE

MAarHurThlI, SJICKTPOMAarHuThl,
QJICKTPOABUI'ATCIIb, YCKOPHTCIIN
QJICMCHTAPHBIX YaCTUIl, THAYKIIMOHHAA
IICYb

[Ipaktrueckue pabotel. WM3yueHwue
MAarHUTHOTO TOJISI KaTYIIKH C TOKOM.
Uccaenosanue NEeNCTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM. HUccnenoBanne  SIBICHUSI
AIEKTPOMArHUTHON MUHIYKIIUU

KOJIEBAHIA 11 BOJIHBI

#HPari#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

Konebarenpuas cucrema. CBOOOIHBIC
KoJicOaHusl. ["apMoHHYecKue
KOJICOaHHS. [Tepuon, JacToTa,
amMIIuTyna u (aza konebaHui

[IpyxuHHBII MAasITHHUK.
MareMaTn4ecKuil MassTHUK

YpaBHeHHue FapMOHUYECKUX
koneOanmii.  KuHemaTnueckoe U
JIMHAMHUYECKOE OIHMCcaHue
K01€0aTeJIbHOTO JIBMKCHUS

5.14

[IpeBpamenue DHEPTUH npu
rapMOHHYECKUX KosiebaHusx. CBS3b
aMIUTUTYIBl  KOJIeOaHWUW  HCXOJHOMU
BEJIMYUHBI C aMIUTUTYaMH1 KOJICOaHUIA
€€ CKOPOCTH U YCKOPEHHUS

Konebarenpubiit KoHTYp. CBOOOHBIE
AIIEKTPOMArHUTHbIE ~ KoJieOaHUs B
UJECAIIbHOM KOJIE0ATEIIbHOM KOHTYPE.
AHajnorusi Mexay MeXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMU ~ KOJICOAHUSIMU.
®opmyia Tomcona

3aKOH  COXpaHEHUs DJHEPIMM B
U/ICATbHOM KOJIeOAaTeIbHOM KOHTYpE

BriHyXeHHBIC MEXaHHUYECKHUE
koneOanus. Pe3onanc. Pe3onancHas
KpuBasl. BrinyxneHnHbie
ANIEKTPOMAarHUTHBIEC KOJICOAHU .

[lepemennslii TOK. CHHYCOMIAIBHBIN
IIEPEMEHHBIN TOK.




5.1.10

5.1.11

5.1.12

MomHoCTh  NEpPEMEHHOI0  TOKa.
AMIUIMTYJHOE M JIEHCTBYIOLIEE
3HAYEHUE CWJIbI TOKA U HAIIPSKEHUS

Tpanchopmarop. [IpousBoxactao,
nepenaya U norpebiieHue
ANEKTPUUECKON SHEPTHH.
DKOJIOTHYECKUE pUCKHU npu
MIPOU3BO/ICTBE ANEKTPUUYECKON

sHeprun. KynbTypa HCHOJIB30BaHUA
ANEKTPOSHEPTUA B  ITOBCEJIHEBHOMU
JKU3HU

Texanueckue YCTPOWCTBA:
cericMorpad, EKTPUIECKUM 3BOHOK,
JIMHUU 3JEKTponepenay

[IpakTrueckue paboTHI.
WccnenoBanue 3aBUCUMOCTH TIEpUOaa
MaJbIX KOJeOaHuil rpy3a Ha HUTH OT
JUIMHBI HUTH W Macchl rpy3a.
HccnenoBanne mepeMEeHHOTO TOKa B
enu u3 MOCJIEI0BATENIBHO
COeIUHEHHBIX KOHJIeHcaTopa,
KaTYILKU U pEe3UCTOpa

5.2

#HHPari#MEX AHMYECKUE U OJIEKTPOMAT'HUTHBIE

5.2.1

BOJIHBI

MexaHuyeckre  BOJHBI,  YCIIOBHUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCTpaHEeHHUs] W JIJIMHA BOJIHBI.
[Tonepeunbie U TPOIOILHBIE BOJHBI

522

523

524
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HHHP ar##H# HNuTtepdepenuns u
TU(PaKIUI MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3Byka. I'poMKoCTb
3ByKa. BeicoTa ToHa. TemOp 3Byka

DIEeKTPOMAarHuTHbIE BOJIHBL. Y CJIOBUS
M3IIy4EHUS dJIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opueHnranus Bektopos E, B
U U B DJEKTPOMAarHUTHON BOJHE B
BAKyyMe€

CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH:
OTpaXxeHue, HpeOMIICHHE,
NOJISIPU3ALINS, T paKIys,
UHTEpPepeHus. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH




5.2.6

5.2.7

Illxkana 2JIEKTPOMATHUTHBIX BOJIH.
IIpumeHeHue AIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHIIATIBI paguoCBs3u U
TCJICBUICHUS. Panuomoxanms.
DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKaIOIIEH Cpeabl

5.2.8

TexHuueckue YCTpPOMCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIBTPa3BYKOBas  JMAarHOCTHKa B
TEXHUKE M  MEIUIUHE, pajap,
pasuoNpUEMHUK, TEJIEBU30D,
aHTeHHa, Tenepon, CBY-neup

53

#HHHPar##H#OIITUKA

5.3.1

532

5.33

534

[IpsiMonuHENHOE  pacIpOCTpaHEHUE
cBeTa B OAHOponaHOM cpexe. Jlyu
CBETa

Otpaxenue CBETa. 3aKOHBI
OTPaKEHHUS CBeTA. Ioctpoenne
M300paKEHHUH B TUIOCKOM 3epKaie

[Ipenomnenue CBETA. 3aKOHbI
mpeioMyieHuss  cBeTa.  AOCOJIFOTHBIM
MOKa3aTelb IPeIOMIICHUS
IomHoe BHYTpPEHHEE OTPAKEHUE.
IIpenenbHbIi yroJ IIOJIHOT'O
BHYTPEHHET0 OTPaKeHUSs

535

5.3.6

5.3.7

Hucnepcusi cpera. CloXHBIA COCTaB
Oenoro cBeTta. LlBer

CoOuparomue U pacceuBaloIIne
muH3bl. ToHkadg muH3a. DOKycHOE
paccTossHUE H  ONTHUYECKas cuia
TOHKOU JIUH3BI. [TocTpoenune
n300pakeHuit B coOupamoImux |
paccenBaronux JnH3ax. @Dopmyna
TOHKOH JIAH3EIL. YBenuueHue,
JTaBaeMoe€ JUH30M

[Ipenemnsr IIPUMEHUMOCTH
reOMETPUYECKON ONTUKHU

5.3.8

WnTtepdepenuus crera. KorepeHTHbie
UCTOYHHUKH. YCJIOBUS HAOIIOACHHUS
MakCUMyMOB ¥  MHUHHMYMOB B
UHTEPPEPEHLIMOHHOW  KapTHHE  OT
IBYX  CHH(A3HBIX  KOTEPEHTHBIX
HMCTOYHUKOB




5.3.9

5.3.10

5.3.11

Hudpaxkuus ceera. AudpakuuoHHAs
peméTka.  YcnoBue — HaOMIOICHHS
IJIaBHBIX MaKCHMyMOB HpU MaJIeHUU
MOHOXPOMAaTHYECKOr0  CBETa  Ha
JTU(PPAKIUOHHYIO PEIIETKY
[Tonsipuszanus cBera

TexHuuecknue  yCTPOMCTBA:  OYKH,
nyna, Qortoamnmapar, TPOESKIMOHHBIN
anmapaT, MHKPOCKOI,  TEJIECKOIl,
BOJIOKOHHAs ONITUKA, AUPPAKIIUOHHAS
pelETKa, TOISAPOUL

5.3.12

[Ipaktuueckue paboTel. M3mepenue
nokasaTelis MIPETOMIICHHUSL.
HccnenoBanue cBOMCTB M300pakeHUIM
B JuH3aXx. Habmionenuwe nucnepcuu
CBETa

BJIEMEHTbGI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

6.1

['panune! NPUMEHUMOCTHU
KJIACCHYECKOM MeXaHuKU. [locTynaTel
TEOpUn OTHOCHUTEJIbHOCTH:
WHBApUAHTHOCTb MOJYJII CKOPOCTH
cCBeTa B  BaKyyMe,  IPHUHLHI
OTHOCUTEIBHOCTH DWHIITEHHA

6.2

6.3

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH.
3aMeIJIeHHe BPEMEHHM M COKpaIlleHUE
JUTAHBI

DHeprusi HW HMMIYJIBC CBOOOJHOMU
YaCTULIBI

6.4

CBsi3p Macchl C  DJHEprued u
UMITyJIbCOM ~ CBOOOJIHOM  YaCTHIIBI.
DHeprus MOKOsi CBOOOHOM YaCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®oronbl. Popmyna I[lnanka cBs3u
Hepruu (OTOHa C €ro YacTOTOM.
OHeprus U uMIyJibc poTtoHa

OTkpbITHE u HCCIEI0OBaHNE
dboTtoaddekra. OnBITHI AlT.
CronetoBa. 3akoHbI hoTOdhheKTa

YpaBHeHue DiHIITeHA JUISL
dbotoaddekra. «KpacHas TpaHUIIa»

dororddexra




7.1.4

HaBneane cBera. Omnweitel  I1LH.
Jlebenena

7.1.5

XHUMHYECKOe JeHCTBHE CBETA

TexHuueckue YCTpPOMCTBA:
($hoTO3IEMEHT, dhoTomaTumK,
coJIHeuHas OaTtapesi, CBeTOUO]

7.2

7.3

CTPOEHUME ATOMA

7.2.1

Monens atoma Tomcona. OnbITHI
Pezepdopaa no nccnenoBanuio
cTpoeHus aroMa. [IimanerapHas
MOJIeJIb aTOMa

7.2.2

ITocrynater  bopa. W3nydyenue u
norjoieHue GOTOHOB TMPH MEepexoe
aToMa C OJIHOTO YPOBHS HEPTHM Ha
npyroil. Bunbl cnektpoB. Cnektp
YPOBHEW HEPTUHU aTOMa BOJIOPOIA

7.2.3

BonnoBrie cBolicTBa 4acTuil. BoJHEI
Iie bpoiins. KopnyckymnsipHo-
BOJIHOBOM  nayanusM.  Jludpakuus
AJIEKTPOHOB Ha KpHUCTAJIaxX

724

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4YCHHUE. YCTPOMCTBO M MPUHLHUII
paboThI Ta3epa

7.2.5

TexHnuueckue yCTpOMCTBA:
CIIEKTpaJIbHbIN aHaJIn3
(cmexkTpockorn), Jiazep, KBaHTOBBIN
KOMITBIOTEP

7.2.6

7.3.1

[Tpaktuyeckue padotel. HaGmronenue
JIMHENYaTOr 0 CIEKTpa

ATOMHOE AP0

Metoap! HaOMIOACHHS U PETUCTPALIH
AJIIEMEHTAPHBIX YaCTHI]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopaa o omnpeneneHno coctaBa
PaIMOAKTHBHOTO U3JTYUYCHHS.
CpoiictBa anmb(a-, Oera-, ramma-
W3JTyUYCHMSL. Brnustaue
PaIMOaKTUBHOCTH Ha JKUBBIC
OpTraHU3MBI

7.3.3

OTKpbITHE TPOTOHA W HEWTPOHA.
Hyxnonnas MOJEIb sjpa
[eiizenbepra — VBanenko. 3apsin




anpa.  MaccoBoe  uymcio  sAmpa.
N3otonbl

7.3.4

7.3.5

Anbda-pacran.  DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacman. ['amma-
U3NydeHue. 3aKOH paJuOaKTHUBHOTO
pacrnaga

DOHeprusi CBSI3M HYKJIOHOB B sIJIpe.
SAnepubie cunbl. Jledekt Macchl siipa

7.3.6

SInepusle peakuuu. [leneHne n cUHTE3
Aa1ep

7.3.7

7.3.8

7.3.9

Snepnuwii  peaktop. TepmosnepHbId
cuHTe3. [IpoGiieMbl M TEPCIEKTHBBI
AIEPHOMN SHEPTreTUKU. DKOJIOTHYECKUE
aCIEKTHI JIEPHOI SPHEPTETUKHI

OneMeHTapHble yacTulbl. OTKpbITHE
IIO3UTPOHA. @yHIaMEHTAIbHBIE
B3aUMO/EICTBUS

TexHu4eckue ycTpoiicTBa: 103UMETD,
Kamepa BuiibcoHa, siAepHBIN peakTop,
aToMHas 6omba

7.3.10

[TpakTuueckue paboTHI.
UccnenoBanue TpekoB wyactuil (10
rOTOBBIM (poTorpadusm)

SJIEMEHTBI ACTPO®U3NKHU

8.1

Bun 3Bé3gHoro mHebOa. Co3se3nwms,
SpKHUE 3BE3/IbI, TUIAHETHI, UX BUIUMOC
JBIDKEHUE

8.2

ConHeuyHas CHUCTEMa. [Inanetsr
3eMHOU rpynsbl. [ImaHeTbI-TUranTsl U
WX CHYTHHUKHU, KapJIUKOBbBIC TJIAHETHI.
Maunsie Tena CoaTHEUHON CUCTEMBI

8.3
8.4

8.5

Connne, ¢dortochepa u armocdepa.
ConHevHasi akTUBHOCTh

Ncrounuk sueprun CoJiHIA U 3BE3]1

3BE3IbI, nx OCHOBHEIE
XapaKTepUCTUKH: Macca, CBETUMOCTD,
paaunyc, TeMIeparypa, iX B3auMOCBSI3b.
JlnarpaMma «CIIEKTpajbHbIM KJIACC —
CBETUMOCTEY. 3BE3 b1 TJIaBHOU
MOCJIEI0BATEIILHOCTH. 3aBUCHMOCTH
«Macca — CBETHMOCTB» JUIS 3BE3N
IJ1aBHOM MOC/IE0BATEILHOCTH




8.6

HHHPar#H#BHyTpeHHee CTPOEHUE
3BE31. COBpEeMEHHBIE MTPEICTABIICHUS O
MIPOUCXOKIeHNU U dBomoru CorHIa
1 3BE3]1. DTanbl >KU3HU 3BE3]]

8.7

Mneunsiii IlyTe — Hama ["amakrtuka.
CnupanbHas cTtpykrypa ['amakTuku,
pacupezneieHue 3BE3M, ra3a U IbUIN.
[Tonoxxenne u aBwxkenne ConHOa B
I"amaktuke. Ilnockas u chepudeckas
noacucteMsl I anakTHKT

8.8

Tunel ramaktuk. PaguoragiakTuku u
KBazapel. YEpHbIE MOBIpBI B sApax
rajakTHK

8.9

8.10

Bcenennas. Pacuimpenne Beenennoil.
3akon Xa606ma. PazOeranue rajakTuk.
Bo3spact u paguyc Beenennoit, reopus
bonpmoro B3peiBa. Mozens «ropsiaeit
Bcenennoi». PenmnkroBoe usinydueHue
MacmrabHas cTpykrypa BceneHHOM.
Meraranakrtuka. Hepeménnsie
poOJIeMbl aCTPOHOMUH




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVI51 YHEHUKA

» ®uzuka. 10 kiacc. Msikumes I'.4., byxosues b.b., Corckuii H.H.; non pegakiuei
[TapgpenTreBoit H.A. AknmonepHoe o6mectBo «M3aarensctBo «IIpocsemienne»

» ®uzuka. 11 kmacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox pengakiuei
[TappentreBoit H.A. AknmonepHoe o6mectBo «M3aarensctBo «IIpocsemienne»

METOANYECKHUE MATEPUAJIbBI 1A YYUTEJIA

1. ®uzuka. 10-11 knacc. Meroanueckue marepuansl 1 yuurens (0a30Bblid U
yriyonénnelid yposenb). C. TuxoMuposBa;

2. ®uzuka. 10-11 knaccel. MeTtoauueckue MaTepuaibl 11 yuuTens. bazoBelit ypo-
BeHb. PI'OC. C.Tuxomupona;

3. ®usuka. 10 knacc. ba3oBslii u yriryOn€HHBIN ypoBHU. [loypounbie pa3paboTKu K
yueOHuky I'. 1. Mskumesa, b. b. Byxosnesa, H. H. Cotrckoro. FO. A. Caypos

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xonnexkuus unudpoBsix o0pazoBaTeb-
HBIX PECYPCOBY»

2. http://windows.edu/ru, «kEquHoe okHO OCTyIa K 00pa30BaTEIbHBIM pECypcaM»
3. http://fcior.edu.ru, http://eor.edu.ru, «@enepanbHbii EHTP UHOOPMAITMOHHBIX
00pa30BaTEIBHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueOHbIX U3JaHUH, 3JIEKTPOHHOTO 000pyA0Ba-
HUS ¥ DJIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB /st 0011er0 00pa3oBaHus

5. http://www.portalschool.ru, [lIkonsHBII mOpTan

6. http://www.ict.edu.ru, ®enepanbubiii nopran «MubpopmannonHo-
KOMMYHHUKAIIMOHHBIC TEXHOJIOTHH B 00pa30BaHHI»

7. https://media.prosv.ru/content/?subject=22 klass=1, Meauateka IIpocBemenus
8. https://marketplace.obr.nd.ru/library/lessons?filter class=1 filter subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 351eKTpOHHAS IIIKOJIA
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