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1. IlosicHuTe/IbHAA 32l CKA
[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoOBHS Ha ypOBHE CpPEAHErO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUS OCHOBHOMU
oOpa3oBaTenbHOI porpaMMel, ipenctaBieHHbX B DT'OC COOQO, a Takxke ¢ yu€ToMm deaepanbHOn
paboueil mporpaMMbl BOCIIUTaHUS M KOHLENIIUHU IpernojaBanus yueOHoro npeamera «Pusukay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusyloolMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.
dwusmKa Kak Hayka 0 Hanbosee o0MMX 3aKOHAX MPHUPOJIBL, BHICTYIIAs B KaUeCTBE yU4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIEM MHDE.
HIkonbHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIMA Uil E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouosorueit, gusmueckoir reorpadueir u actpoHomuei. Mcnonb3oBaHWe W aKTUBHOE
npUMeHeHHe (PU3NUECKUX 3HAHUH ONpeessieT XapakTep 1 pa3BUTHE pa3HOOOPA3HbIX TEXHOIOI UM
B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJYYEHHS HOBBIX MAaTEpUANOB C
3aJJaHHBIMU CBOMCTBaMHU U Ipyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa O0ydaromuxcs, B (popMHUpOBaHHE YMEHUH NPHUMEHATH
HaY4HbII METO/] IO3HAHUS IIPH BHIMOJIHEHUN UMHU Y4EOHBIX MCCIIEJOBAaHUI.

CucCTeMHO-IeITETFHOCTHBIN MOIX0 B Kypce (DM3UKU peau3yeTcs MPEexIe BCETro 3a CUéT
OpraHu3aluK 3KCIIEPUMEHTAILHON JesTeIbHOCTH o0ydaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB
7a00paTOPHBIX paboOT, KOTOphIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOLIUH CIHCOK
YUEHHUYECKUX NPAKTUUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHE J1adOpaTOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAHKS U OCHameHus KabuHera ¢usuku. [lpu sToM
o0ecrieynBaeTcsi OBJIAJCHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH W TOCTAaHOBKY OIBITOB TIO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:

e (dopMupoBaHHE HHTEpPeca M CTPEMJICHHS OOYYalOUIMXCS K HAaydYHOMY HW3YYEHHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyyHOM MeTOA€ TMO3HaHUs U (OPMHpPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPYKAFOIIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3Y4YeHHUs OCHOB CTPOCHUS
MaTepuy U GyHJaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIOJIb30BaHUEM (DU3MYECKUX 3HAHUH U
HaYYHBIX JOKa3aTeIbCTB;

e (opMupoOBaHHE MPEICTABICHUNA O POJM (HU3UKH TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.

JocTiwkeHnne 3TUX Lenell o0ecreyrBaeTcsl pelIeHHeM CIEAYIOIMMX 337ad B Ipoliecce

n3y4deHus Kypca GU3NKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

e npuoOpeTeHrne CUCTEMBbl 3HaHUN 00 O0IMKX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 2JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHWE YMEHHI TPUMEHATH TEOPETHUYECKHE 3HAHHUS IS  OOBSICHEHUS
¢u3nUecKux SBIEHUM B MpHpPOJE M JUISl TNPHUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 337a4 C SBHO 33aJaHHON (HU3HYECKOMH
MOJIEIBIO, 3a]1a4, IT0Ipa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/JaHne (pr3nyecKoi MoIeNH,
a/IeKBaTHOM yCIIOBUSM 3aJjauy;



e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIIUIIOB JIEHCTBUS TEXHHUUYECKUX YCTPOWUCTB H
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEAY;

® OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M MPOBENEHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHallM3a W  WHTEpIpeTanud  WHGOpPMALUU,  ONPEACTCHUS
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

® CO3JaHUE YCIOBUU JJISl pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEA0BATEILCKOM, TBOPUECKOM
JIeATETLHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha yYpOBHE CPEIHEr0 OOIIero oOpa3oBaHMs
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

Jis peanuzaru nporpammbl B 10 kimacce ucnonbdyercst yueOHuk .51, Mskumes, b.b.
byxoBues, H.H. Corckuii «®uzuka — 10», 2024 r., B 11 kmaccax - yueonuk I'.51. Mskumes, b.b.
byxosues, B.M. Yapyrun «®u3uka — 11», 2024r.

2. Coaep:xanue padoueii nporpaMmmbl «PH3UKa»

10 KJIIACC
Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 IIO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUs OKpy»Karomero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie rumores3sl. Ou3ndeckne
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (hU3NYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHUSL.
Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.
Jlemoncmpayuu
Amnasiorossle 1 IU(GPOBBIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHHE. OTHOCUTEIBHOCTH MEXaHUYeCKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloXKeHHE TIepeMEIIeHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTHU U NEPEMEIICHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOE majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiinoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MTOCTOSIHHOM 110 MOYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, TMHEHAsA CKOpocTh. [leproa u yactora
oOparmenust. [leHTpocTpeMUTENIEHOE YCKOPEHHUE.

TexHu4ecKue ycTpocTBa U MTPAKTUUECKOE MPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSJIOB,
LEMHbIE U peMEHHbBIE TIEpPEeIayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue MBIKEHHH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOmeHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHue yCKopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
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N3yueHne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOILIEHUS MEKIY I TSAMHU, IPOMIEHHBIMU TEJIOM 3a [1OCJIEA0BATEIbHbIE
paBHbIE IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBM)KEHUM C HAa4dalbHOM CKOPOCTHIO,
PaBHOU HYJIIO.

N3yueHune nBUKEHUS [IAPUKA B BA3KOU KUIKOCTH.

W3yuenue NBMXKEHUS Teja, OPOLIEHHOTO TOPH30HTABHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH [Manmies. I[lepBoiit 3akoH HeroTtoHa. MHepuanbHbIe CUCTEMBL
OTCYETA.

Macca Tena. Cwuma. Ilpunuun cynepnosunuu cuil. Bropoit 3akon HeroTona st
MarepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [UIsl MaTepraabHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKoybxeHus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cuma
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBIKEHUM TEJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTensHoe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpauieHus. [limeuo cuitbl. Y ciioBust paBHOBECHS TBEPAOTO
Tena.

TexHudeckue yCTpONCTBA W MPAKTUUYECKOE MPUMEHEHHWE: TMOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropotii 3akoH HerotoHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buabl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

W3ydenue nBuxkeHust Opycka Mo HaKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBUi paBHOBECHUS TBEPJIOTO TeJla, UMEIOIET0 OCh BPAIICHHMS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmritynsc MaTtepuaabHOM TOYKH (TeJa), CACTEMbl MaTepUATBHBIX TOUYEK. MIMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHHs UMITYyJIbca. PeakTHBHOE ABUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 M3MEHEHMHM KUHETUYECKOU
SHEPIHH.

[TorennuanbHas sueprus. [loTeHnnanpHas S3HEPTUS YIPYTro AeGOpMUPOBAHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnnanpHBIe M HEMOTEHIMANbHBIE CUJIBL. CBSI3b paOOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

H3ydyenue aOCOMIOTHO HEYINPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C U3MEHEHHEM MEXaHMYECKON SHEpruu Teia Ha
pUMepe PACTSHKCHHSI PE3HHOBOTO JKT'yTa.

Pa3nes 3. MoJsekyasipaast pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIMBITHOE 000CHOBaHHE.
bpoynosckoe nsuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TN U 00BICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mojzeneil. Macca u pa3mepsl Moiiekysl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJIAPHO-KUHETHUECKOH TEOPHH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KUHETHYECKOH SHepruu
TEIJIOBOTO JBMKEHUS yacTull ra3a. [llkana remneparyp KenbBuHa. ['a30Bbie 3aK0HBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporieccsl B UACAIBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMUECTBOM BeIleCTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MOJIEKYJ
OPraHUYECKUX COCTUHECHUM.

OmnbIThl 0 AU(PY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mognens onbira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, nirocTpupyoniasi Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLIUE YPaBHEHHE COCTOSHUS UACABHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JlyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy lTapaMeTpaMH COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucreMa. BHYTpeHHss 3HEprusi TepMOIMHAMHUYECKON CHCTEMBI U
cnocoObl e€ u3meHenusi. KoanuecTBo TemaoTel U padota. BHyTpeHHss sHEprUst 0AHOATOMHOTO
UJeanbHOro raza. Buasl Teruonepenaun: TeMIONpPOBOAHOCTh, KOHBEKIUS, H3TydeHHE. Y AebHas
TEIIOEMKOCTH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpeIade.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpumeHneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHamMuku. HeoOpaTuMOCTh IPO1IeCCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIMIBL KefcTBHS TeMIOBBIX MamuH. [Ipeobpa3zoBanus sHEprun B
Teru10BbIX MamrHax. KoagduiuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KO3(DPUIIMEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTETUKH.

TexHuyeckue yCTpoMCTBa M MpPaKTUYECKOE IMPUMEHEHHUE: JBUTaTelb BHYTPEHHETrO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu
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V3MmeHeHre BHYTpPEHHEW SHEpruu Tejla IMpPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH M3
OyTBUIKH TIOJT IEHCTBHEM CIKATOTO BO3yXa, HAarpeBaHue dupa B JaTYHHOU TPyOKe MyTEM TPEHUS
(BUICOIEMOHCTpALIHS ).

W3meHenue BHyTpeHHEHN SHEpruu (TeMIepaTyphbl) Teja MpHU TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATEIsI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpezammnvie cocmosanusn eeuwgecmea. Dazosvie nepexoovl

[TapooOpa3oBanue 1 KoHACHcaus. Mcapenne u kuneHue. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH BO3Ayxa. HacelmeHHbl map. YiaenbHas TemioTa mapoodpa3oBaHus. 3aBUCHUMOCTh
TEMIIepaTypbl KUIICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIEe MaTepuaybl. [InmaBnenue u Kpucramumzanus. Y IeiabHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuyeckue ycTpoWCTBa W MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOJIYYSHHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

CniocoObl U3MepeHus BIAKHOCTH.

Halmonenue narpeBaHus ¥ IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpalusi KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepeHrie OTHOCUTENBHOU BIIaXKHOCTH BO3/yXa.

Pasnen 4. DuekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsiioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnone. HanpsokéHHocTh anexTpuuyeckoro mnois. IlpuHuun cyneprno3unuu
ANIEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH DIIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocrarnyeckoro nois. [lorenuuan. Pasnocts norenuuanos. [IlpoBonHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATUUECKOM ToJI€. [IndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOI0 KOHJIEHCAToPA.

TexHu4eckue yCcTpoWCTBa M IMPAKTHYECKOE NPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHWPOBAIbHBIN
anmapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3EKTPU3OBAHHbIX TEIN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUYECKas 3alUTa.

JIM3IIEeKTPUKH B JIEKTPOCTaTUYECKOM IIOJIE.
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3aBUCUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHAEHCATOpa OT IUIOIIAIN IUIACTHH, PACCTOSHHS
MEXIY HUMH U JIU3JICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 31€KTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJIAa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs
Jucconyanus. DIEKTPOIIN3.

OnexkTpuueckuil Tok B razax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHnuyeckue ycTpoHCcTBa U MPAKTUUECKOE IPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JINOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI, TUIOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeniaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3amMblkaHHE TalbBaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne cMEeIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenue 31eKTpoIBHXKYIIEN CUITBI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUSI.

Hab6nronenue anexrpomnusa.

Me:xnpeamernbie CBA3H

Uzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocylecTBIsieTCs € Y4ETOM
COJIEp)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.
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Mamemamuxa: penieHre CUCTEMbl YpaBHEHHU, THelHas GyHKIMs, napadoina, runepooia,
uX TpaduKy U CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U HMX MPOEKIUMU HAa OCH KOOP/AMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KHUBOU mpupoae, nuddysus, ocMoc, Temioo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEAaun, TEIJIOBOE PABHOBECHE), FJICKTPUUYCCKUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX Ted, XKUAKOCTEW W Ta30B, JSJIEKTPUUYECKUE
CBOMCTBA METAJUJIOB, SJICKTPOJIMTUYECKAs IUCCOLIUALIMS, TaJIbBAHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHue ABMKEHUI C UCTIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHUS UMITyJIbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTATENb BHYTPEHHErO CropaHWs, IapoBas TypOuWHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYeHUs COBPEMEHHBIX MAaT€pPHAlIOB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
JNEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, SJICKTpPOHArpeBaTeNIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[locTostHHbIE MarHuThl. B3auMopeiicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
Bexrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprio3uiMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MarHUTOB.

MarautHoe 1nojie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMHM MHIyKIMU MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYLIKH C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIUH. [IOTOK BEKTOpa MarHUTHOM HHIYKIIHH.
DNEKTPOABMKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAykuuu Papazes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAas cujla HHIAYKUUMU B TPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTS. SIBIIEHNE CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IO0JIE.

TexHuuyeckue ycTpoiicTBa M MPAKTUUYECKOE IPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, MJIEKTPOJIBUraTEINb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DOpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO IMMyYKa MarHUTHBIM TOJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMAarHUTHOW HHAYKIWH.

ITpaBuio Jlenua.
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3aBUCHUMOCTh 3JIEKTPOABMKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MOTOKA.

SIBieHure caMOMHIyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydyeHre MarHuTHOTO TOJISl KATYIIKHU C TOKOM.

HccnenoBanue 1eiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Pa3pen 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHuueckue Kojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumtyna u ¢asa konebanuid. IlpyXMHHBI MasTHUK.
MareMaTnyecKkuii MassTHUK. Y paBHEHHE rapMOHUYECKUX Kojiebanuii. [IpeBparnienue sHepruu npu
rapMOHMYECKHUX KOJICOAHUSIX.

Konebarenbubiii  kKOHTYp. CBOOOJHBIE S3JIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKIY MEXaHWYCCKUMH W DJIEKTPOMArHUTHBIMHU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTUU B UICATBLHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYXIeHHbIE MEXaHUYECKUE KojeOaHus.
Pe3onanc. BeIHYX/I€HHBIC 2JICKTPOMArHUTHBIC KOJICOaHNSI.

[lepemenHbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPHUUECKON JHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOACTBE JJEKTpodHepruu. KynpTypa wuCHoOIb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHME: DSIJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoseOaTenbHON CUCTEMBI (TIPYKUHHBINA UM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaroniux koiae0aHui.

HccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJIEOaHUM.

Habmtoenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJIEOAHUMN.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mogenb TUHUU 3AEKTPOIEepEaauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanre 3aBUCUMOCTH TIEPUOa MaJIbIX KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKAa B LENM M3 IOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHu4eckre BOJIHBI, yCIIOBUs pacnpocTpanenus. [lepuon. CkopocTh pacpoCTpaHEeHHs
u januHa BonHBL [lomepeunple W mpojaonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
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OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opuenranus BekTopoB E, B, V B anexrpomaruutnoit BoiHe. CBONUCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, noispuzauus, audpakuus, wuHreppepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3E€KTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIeH cpeibl.

TexHu4eckue ycTpolcTBa U IPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue natrepdepeHnny 1 1uppakind MEXaHUYECKIX BOJIH.

3BYKOBOM pPE30HAHC.

Habumonenne cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEIOMIICHHE,
nossipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBeTra. 3aKOHBI TMPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa IMONHOrO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CioxxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatonue ¥ paccewBaronie JHH3bL. ToHKas nuH3a. DOKyCHOE paccTOsHUE U
ONnTHYECKasi cuiia TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuii B coOMparommux U paccenBarOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIOBUS
HaOJIIOZICHUSI MAKCUMYMOB U MHHUMYMOB B UHTEepPGEPEHIIMOHHOM KapTHUHE OT JABYX CHH(pA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTpoWcTBa W TMpPaKTUYECKOe MPHUMEHEHHEe: O4YKH, Iyma, (oToarmapar,
MIPOEKITMOHHBIN arapaT, MUKPOCKOTI, TEJIECKOT, BOJJOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pErIETKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpOCTpaHEHHE, OTPaKEHHWE M MperomiieHue cBeTa. Onruueckue
npuOOopHI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3aX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIinm cBeTa.
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Hab6nronenue nqudpakuuu cBera.

HabGnronenue qucnepcuu certa.

[Tomrydenue criekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.
Habmoenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.
HccnenoBanue CBOWCTB N300paKEHUHN B JIMH3AX.
Habmtonenue nucnepcuu cBera.

Paznen 6. OcHOBBI crienaJIbHOM TEOPHUH OTHOCHTEILHOCTH
I'paHnLBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crenuanbHOM TEOpUH
OTHOCUTEIIbHOCTH: WHBAaPUAHTHOCTb MOJYJISl CKOPOCTHM CBETa B BakKyyMe, MPUHLHUII
OTHOCUTEIBHOCTU DUHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [Tnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTOW. DHEPrUsi U UMIYIIbC
doToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
doroaddexra. Ypasnenune DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porodddexra.

JlaBnenue ceera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuyeckue yCTpONCTBA M MpaKTHUECKOe NpuUMeHeHHe: (oTodnemMeHT, (OTOAATUUK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
Mozienb atoMa. [locrynarer bopa. U3nydenue u normnouieHue (GOTOHOB NpU MEPEXOE aroma ¢
OJIHOTO YPOBHS 3HEPIUH Ha Apyroi. Buasl criektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.

BosiHoBBIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopmyckyispHO-BOJIHOBOM 1yaau3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUE.

TexHuueckue yCTpPOMCTBA MW NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbI AaHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeWyaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe a0po



12

OKCIEpUMEHTBI, JOKa3bIBAIOLIME CIIOKHOCTb CTPOCHUS siApa. OTKpBITHE PaIHOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo ompeneneHnto cocraBa paauoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ilydeHus. BiusHue paJuoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTkpeITHE IPOTOHA U HeHTpoHA. HykinonHas Mmonens siapa [eisenbepra—Banenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-uziyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.

DHeprust CBSA3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHele peakuuu. [leneHne u CUHTE3 A1ep.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M HEpCHEKTHUBBI  SAAEPHOI
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

@®yHIaMeHTalIbHbIE B3aUMOJEHCTBUSA. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHnyeckue ycTpoicTBa U IPAKTHUECKOE NPUMEHEHHE: IT03UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOQU3UKHU

Oranel pa3BuTus actpoHoMuH. IIpukinagHoe 1 MUPOBO33pPEHUYECKOE 3HAUYEHUE ACTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, MX
OCHOBHBIE XapaKTEpUCTHUKU. /[narpamMmma «CeKTpalIbHbIN KJIacC — CBETUMOCTB). 3BE3/1bI INIABHON
MOCNIEI0BATEIbHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3A  IJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee cTpoeHne 3BE34. CoOBpeMEHHBIE TPEACTABICHUA O
MPOUCXOKACHUH U BOJoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [lyTs — Hamia [Manaktuka. [Tonoxxenue n neuxxenune Connua B ["anaktuke. Tumnst
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpaxX rajJakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06na. Pazberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe u3nyuyeHue.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYKEHHBIM IJ1a30M C MCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNIEHUs MOJIOKEHHUs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, miaaner, Mieunoro IlyTu.

O0o0uaroniee MOBTOpPEeHHE

Posnb Qu3MKHM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THYECKOH chepax 1esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
Hay4YHON KapTHHE MHpA, pojib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEJCTABICHUH O
buznyecKkoil KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B OOILIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEJCTaBICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBSI3H
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N3yuenne kxypca ¢uzukm 0a3oBOro ypoBHsS B 11 Kimacce oCymecTBIsSeTcs € Y4ETOM
COACPIKATCIIbHBIX MCKIPECAMCTHBIX CBSI3eH C KypcaMn MaTCMaTUuKH, 6I/IOHOFI/II/I, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nonsimusi, CBA3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOrO ITO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TpUTOHOMETpUYeckue (YHKIUH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPHl U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
MpU3HAKY TI0JI00US TPEYTOIBHUKOB, ONIPE/IEIICHNE TUIOIIA U TUIOCKUX Quryp u o0bhEma Te.

buonocus: snekrpudeckue BICHUS B )KUBOU MPUPOJIE, KoseOaTelIbHbIE IBUKCHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOM IIPUPOAC, ICHCTBUE paAualluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJ, KpUCTa/lIMyeckash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPAJIbHbIN aHAIU3.

l'eocpaghus: MarHUTHBIE TONIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, PoTochEMKA 3eMHOM
MIOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUM.

Texnonoeus: AMHUM dJIEKTpOIIepeiad, TeHEepaTop MePEeMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHIYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.

1. 3. [lnanupyemble pe3yjbTaThl 0CBOEHHS YueOHOTo npeameTa «Pu3unka. ba3oBblii
YPOBEHb»

OcBoenue ydeOHOro mpenmera «®Pu3nka» Ha YpOBHE CpEeIHEro oO0mero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) JIOJDKHO  OOECHEUUTh  JOCTIDKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMTPEAMETHBIX O6pa3OBaTCHI)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE Pe3yJbThTaThl

JInaHOCTHBIE PE3yNbTaThl OCBOCHHUS ydeOHOro mpeamera «Du3nKa» MOKHBI OTpaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPUEHTALMM, IIO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCUICKOTrO  OOlIecTBa,
paclIMpEeHNE KU3HEHHOIO OIBITa U OMbBITA JIESITEIBHOCTH B IIPOLECCE pealn3alui OCHOBHBIX
HaIlpaBJIECHUN BOCIIUTATEIbHOMN IE€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMM 00ydYaromerocs Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

MPUHATHE TPATUIUOHHBIX OOIIEYEIIOBEUECKMX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NI€ATEIbHOCTh B HHTEpEcax TIpakJaHCKOro oOlIecTBa,
y4acTBOBATh B CAMOYTIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHE B3aMMOJECHCTBOBaTh C COUHMAIBHBIMU HMHCTUTYTAaMHM B COOTBETCTBUHM C UX
GYHKIIUSMU ¥ HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM IESITEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTHKEHHUSM POCCUHUCKUX
y4€HBIX B 007acTU (PU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;
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CIIOCOOHOCTH OICHUBATh CUTYAIIHMIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUSHTHPYSCh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIC B ACSITEILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOIO OYAYIIETo;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

JCTETHYECKOE OTHOLICHUE K MHUPY, BKJIFOYAs 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIMTAHHUS

MHTEPEC K pa3mngHbIM chepam mpodhecCHOHATBEHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKOH M TEXHHMKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu u
pea30BEIBATH COOCTBECHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATBLHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JICVCTBUM B OKPYKAIOUIEH Cpe/ie HAa OCHOBE 3HAHUS LIEJIeH
YCTOHYUBOTO Pa3BUTHSI YEIIOBEUCCTBA;

pacIIMpeHue OMbITa JCATCIPHOCTH OSKOJOTMYECKONH HAMpaBJIICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) HEHHOCTH HAYYHOT0 TMO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH,

OCO3HAHME IICHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B MPOIIECCE U3YUYCHUST (PU3UKU
OCYIICCTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIIPHOCTh MHIAUBHIyaIbHO U B TPYTIIIC.

MeTtanpeameTHblie pe3yJabTaThl
Ilo3naBaTe/ibHBbIC YHMBeEPCAIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jlornueckue aecTBUs:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyallM3MpOBAaTh MpPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNENATh UEIU ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DU3NUECKUX SBIICHUSX;

pa3pabaThIBaTh TUIAH PEIIeHHs TPOOJIEMBI C YUETOM aHAINM3a UMEIOIINXCS MaTepUAIbHBIX
Y HEMaTepHATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJAM,
OIICHUBATh PUCKHU MOCIIEACTBUI IS TEIILHOCTH;

KOOPJAWMHHUPOBATh M BBINONHATH pabOTy B YCIOBHUSX peadbHOro, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble uccienoBareibCKue AeiCTBUA:

BIIQ/IETh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHIATUSAMH W MeTofamu (pu3mdeckoi
HayKU;

BJIQ/ICTh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIBCKON M MPOEKTHOW AESITeNThHOCTH B 00JacTh
(GU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS 3a/1a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METOI0OB TTO3HAHHSI,

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 HMHTEPIIPETaIluH,
peoOpa3OBaHUIO U MPUMEHEHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;
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BBIBJISITh NIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UMpOBaTh 3aJady, BBIABUIATh
TUIIOTE3Y €€ PEIICHMS, HAXOAUTh ApIYMEHTHI I JOKA3aTeIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh
IapaMeTpsl U KPUTEPUU PELICHHUS,

AQHAJIM3UPOBATh II0JIyYCHHBIE B XO/I€ PELIEHUs 3a/1a4 Pe3yJIbTaThl, KPUTUYECKU OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTH U (pOpMyIIMPOBaTH COOCTBEHHBIE 33]]aUl B 00pa30BaTEIbHOMN JESITEILHOCTH, B TOM
Yuciie IPU U3Y4EeHUH (PU3HKH;

JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLEHHBATh IPUOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTh 3HAHUSA MO (GU3UKE B IPAKTHUECKYIO 00JIaCTh XKU3HEASATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEH, IPeJIaraTb OPUTHHAJIBHBIE MIOAXOAbI U PELICHHUS;

CTaBUThH NPOOJIEMBI U 33]]a4H, JOMTYCKAIOIINE albTePHATUBHBIC PELICHHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU MOJy4YeHHS HH(POpMAIuM (PU3NIECKOTO COJACPKAHUS M3 UCTOYHHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEIBHO OCYILECTBJIATh IIOMCK, aHAJIM3, CUCTEMATHU3ALMI0 U
MHTEPIpETaNnio HHPOPMALIUU PAa3TMYHBIX BUIOB U (OPM MPEIICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOIHMH B
pPELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHMU3ALMOHHBIX 3aJady C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeHus], MPABOBBIX U
3THUUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJACPKAaHUS B pa3NUYHBIX (opmarax ¢ y4EToOM
Ha3HauYeHUs THPOPMALUH U 1IeJIEBOH ay IMTOPHH, BEIOUPAs ONTUMAJIbHYIO (hOpMY NpeACTaBIECHUS
Y BU3yaJIN3al1H.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

OCYIIECTBIISATh OOLIEHHE HAa YpOKaX (PU3MKU U BO BHEYPOUHOH /1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHsI C MCIOJIB30BAHMEM SA3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON paboThI;

BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JI€HAa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJIaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJ0r0 Y4acTHHKAa KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJiaraTh HOBBIE NPOEKTHI, OLIEHWBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh ITO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3NIMYHBIX CHTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO JESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3aJIauH;

CaMOCTOATENIBHO COCTABJIITh IUIAH PELICHHs] PAacUYETHBIX M KA4ye€CTBEHHBIX 3a1ad, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;



16

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH (POPMUPOBAHUIO U TIPOSBICHHUIO SPYIUIMH B 0071acTH (PU3UKH, TOCTOSTHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELJIEKT:

JIaBaTh OLCHKY HOBBIM CHUTYAllMsIM, BHOCUTh KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICITUTENBHBIX MPOLECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCTIOJIB30BaTh MPUEMBI pEIICKCUU JIJIsl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHIO;

NPUHUMATh MOTUBBI U pTYMEHTHI IPYTUX MPH aHAIN3€E PE3YJIbTaTOB JCSITCIHHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U @PT'YMEHTBI PYTUX [P aHAIIM3E PE3yJIbTaTOB JACSITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce JOCTHKEHHSI TMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MTPOTPAMMBI 110 (PU3UKE JIIs
YPOBHSI CpEIHEr0 00Iero oopa3oBaHusl y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
UHTEJUICKT, MPEAIOoJaralonui chOpMHUPOBAHHOCTS:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKITIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATH OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aalTUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBJIATh
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKIIIOYAIOIEH CTpEeMIIEHHE K JOCTH)KEHHIO Ied U YCIexy,
ONITUMU3M, HHUITHATUBHOCTh, YMEHHE IEHCTBOBAThH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE ApYTHX,
YUUTBIBATh €TO MIPU OCYIIECTBICHUH OOIIEHNUs, CIIOCOOHOCTH K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

IIpenmeTHbIe pe3yJbTaThl

K xoniy oOyuenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KApTHUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JESATENILHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, MACANbHBIM Tra3, MOJENH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
du3nUecKkux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKEHUE 110 OKPY>KHOCTHU, MHEPLIUS, B3aUMOAEUCTBHE Tell, T dy3usi, OpOyHOBCKOE JBUKEHUE,
CTpOEHHE KUIKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJEHCALMs, IUIABJIEHUE, KPHUCTAUIN3alUs, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBILICHHE JABJICHUs ra3a P €ro HarpeBaHuU B 3aKPbITOM COCYJE, CBA3b
MEXJly MapaMeTpaMu COCTOSIHMSI ra3a B H30IIpoleccax, 3JeKTpU3alus Tejl, B3auMOJEHCTBUE
3aps0B;
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ONKCHIBAaTh MEXAHUYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHEe BETUYMHBI: KOOpAMHATA,
IIyTh, IIEPEMEILCHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CWJa, UMITYJbC Tela, KUHETHYeCKas
SHEprusi, MOTEHLHUalIbHas JHEpPrusi, MexaHudeckas padoTa, MeXaHHMYecKass MOIIHOCTb; MpHU
OTKCAaHHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIB3yEMBIX BEJTMUMH, UX 0003HAYCHUS
U eIMHULBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOUINE NAHHYIO (PU3UYECKYIO BEIUYHHY C JIPYTUMU
BEITMYMHAMU;

ONUCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHHS, HCIOJIB3Ys
¢u3nueckue BENWYMHBL: JABJICHUE Tasza, TEeMIIepaTypa, CpenHss KUHETHYECKas DSHEprus
XaO0THYECKOr0 JBHKEHUS MOJIEKYJ, CpPEAHEKBAJpaTU4HAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasza, KO3(GQUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO
JBUTATENIS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEeMbIX BEJTUUHH,
uX OOO3HAYCHHMS M EIMHHUIBL, HAXOAUTHb (POPMYJBI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C IPYTUMHU BEJINYUHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3Ysl (GUBNYECKUE BEIUYUHBL: ANEKTPUUYECKUUN 3apsiil, dJIEKTPUUYECKOoe MoIe,
HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIIBHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUCHHUS U EIUHUIIBL
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKUE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarorenus, I, Il m III 3axkonbl HproTOHA, 3aKOH COXpaHEHU
MEXaHUYECKON PHEPruM, 3aKOH COXPAHEHHUS UMITYJIbCa, IPUHLIUI CYNEPHO3ULUN CUJI, TPUHLUIT
pPaBHONPABUS MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BEILECTBA, T'a30BbI€ 3aKOHbI, CBSI3b CpPEIHEH KHHETHMYECKOM SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, NEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KyoHa, mpy 3ToM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB;
pa3auy4aTh yCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpMyIHpOBaTh
npobaemy/3afady ¥ rMIoTe3y y4eOHOro 3KCIepuMeHTa, COOUpaTh yCTaHOBKY U3 PEJIOKEHHOTO
000pyA0BaHuUs, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYHIECTBIISATh TPSAMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPH ITOM
BbIOMpAaTh ONTUMANIbHBII CHOCOO H3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUECKUMU BEIMYUHAMH C UCTIIOJIb30BaHUEM MPSMBIX
U3MEpPEHUI, TPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpPOBATH pe3ylbTaThl MOTYyYEHHOU
3aBHCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TaOIUII U TPaUKOB, J1€1aTh BHIBOJIBI 10 PE3yJIbTaTaM
UCCIIEJOBAHMSI,

coOnronarh mpaBuia O€30MacHOro TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOpHOro 000pyA0BaHNUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO, HCIONb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4ll BHIOMpATh (PU3NUYECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIBI, HEOOXOIWMBbIE s e€ pelieHus,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUS (PU3NUECKON BEIUYUHBI,

pemiatb KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMIOUYKY
PacCyXJIEHUI ¢ ONOPO¥ HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

MCIIOJIb30BATh MPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIC HHPOPMAITMOHHBIE TEXHOJIOTUN
JUIsL TIOMCKAa, CTPYKTYpUPOBaHUS, HWHTEPIpETallid U TMPEACTaBICHUS Y4yeOHOW U Hay4dHO-
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NOMYJISIpHOM MH(GOpMAIUH, TOTYYEHHON U3 Pa3INYHBIX ICTOYHUKOB, KpUTUYECKU aHATU3UPOBATh
noJy4aeMyro HH(opMaIuo;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

MCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€30MacHOCTH TIPpHU OOPAIIEHUH C MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMH, JJIsI COXPAHCHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOLIEH cpeie;

paboTaTh B TPYIIIE C BBHITIOJHEHUEM Pa3IMIHBIX COIMATBHBIX POJICH, TUIAHUPOBATh PaboTy
TPyNIbl, pAlMOHAJIbHO pacHpeneNsiTh OOS3aHHOCTH U  IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYAIlUSX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B
pelleHne paccMaTpuBaeMon IPOOIIEMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHbIE PEe3yJbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINUXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B (POPMHUPOBAHHU COBPEMEHHOU
HAYyYHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
JESTSIILHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTUHBI MUPA,

YUUTHIBATh TPAaHUIB TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
ANEKTPUUECKUH 3apsijl, JIyd CBETa, TOUCUHBIN HCTOYHHK CBETA, siZICPHAs MOJIETb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3nueckux 3aaad;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBUE MAarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM U JIBIKYIIMHCS 3apsi,
AJIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMONSIpU3ALUSg CBETa, JTUCIEPCUsi CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE JIMHEHYAaTOTO
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAs] U UCKYCCTBEHHAsl PaAOAKTUBHOCTE;

OTNHUCHIBATh M3YyYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPEl) U SJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHUUECKOoe
HaIpsKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHHUE, PA3HOCTh MOTEHLIUATIOB, JIEKTPOABUKYIIIAS CHIIA,
pabota TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTD
KaTyIIKH, SHEPTUsSl 3JIEKTPUYECKOT0 W MArHUTHOTO TOJIeH, MEepUOJa W 4YacToTa KoieOaHud B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHJla TOKa B MPOLECCe TAPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUila JIMH3bI, MPU OMUCAHUHM MPABUILHO
TPaKkTOBaTh (U3MYECKUN CMBICI HCIOJIb3yEeMbIX BEIUYMH, WX OOO3HAYEHUS W EAUHUILBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMH BETMYHHAMU,

OTNUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOJB3YS (PU3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus
UMITyJIbC  ()OTOHA, TIEPUOJ TOJypacranga, SHEPrus CBSI3W aTOMHBIX sJEp, MPU OMUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (U3MUYECKUN CMBICH HCTHOIB3YEMBIX BEIHYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NIECKOM BEITMUHHBI;

aHAJTM3UPOBATh (PU3MYECKUE TPOIECCHl W SBIICHHS, HCTONB3YS (PU3NUECKHE 3aKOHBI U
OpUHIUIBL: 3aKk0oH OMa, 3aKOHBI IIOCJIENOBATEIbHOIO M NapaJlJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPaXKEHHsSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS SJHEPTHH, 3aKOH COXPaHEHUS
MMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHMs MacCOBOTO YHCIIA,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmaja, OpU O3TOM paszinudarh CIOBECHYIO
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(GbOpMYTUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE W YCIIOBUS (TpaHMIIBI, 00JacTH)
IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpAa MHIYKIWU MArHUTHOTO MOJISi MPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuibl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DPU3MUYECKUX SBJIEHUH U TPOLIECCOB C
UCIOJIb30BAaHWEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3TOM  (POpMyIHpOBaTh
npobieMy/3agady ¥ THIOTE3y Y4eOHOTr0 SKCIIepUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHUs, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUS (PHU3UUYECKUX BEJIWYHMH, IMPH STOM
BbIOMpATh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IpYA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTAThHI MOJYYEHHONH 3aBHCHMOCTH
dbuznyecKux BENWYMH B BHAE TaOMUIl M TpauKOB, JeiaTh BBIBOABI IO pe3ylbTaTam
HCCIIC/IOBAHMS,

coOnrofarh mpaBuiaa O€30MacHOrO Tpyda MpU MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyA0BaHNUS;

pemaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHON (PHU3MUYECKOW MOJIENbBIO, HCIIONb3YS
buznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4ll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAYeHUS (PU3NUECKO BEIMYUHBI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IICTIOUKY
paccy’kKIeHHUI ¢ OOpoi Ha N3yUYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCTIOJIB30BAaTh MPH PEIIeHUH Y4eOHBIX 33]1a4 COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUT
JUIs TIOUCKA, CTPYKTYpUpPOBAHMs, HWHTEPIpETallMd M MpPEeJCTaBIeHHUS Yy4eOHOM W HaydHO-
HOITYJIIPHOM MH(DOPMAITUH, TOJTyYeHHON U3 Pa3INYHBIX HCTOYHUKOB, KDUTUYECKH aHAITM3HPOBATh
noJy4yaeMyro HH(opMaIuio;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWMCTB, pa3InyaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BAaHM B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(PH3MKOB B pa3BHTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUIECKHE 3HAHUS MO (PH3HKE B TOBCETHEBHOM KHU3HHU JUII 00€CTICUCHUS
6€e30MacHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ul COXPAHEHUS
3I0POBBSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpYIKaroOIIe cpejie;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJIeH, IUIaHUPOBATh paboTy
TPYMIIBI, paIlMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W  IUTAHUPOBATh JICATEIIEHOCTH B
HECTaH/IAPTHBIX CUTYyalMsIX, aJICKBAaTHO OIICHWBATH BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYIIHI B
pelIeHre paccMaTprUBacMOl MPOOIIEMBI.

IIpoBepsiemble npeaMeTHBbIE pe3yJIbTaThl 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
10 KUIACC

Ko .
I oljse SEMOTO IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM

posep o0pa3oBaTe/ibHOI MPOrpaMMbl Cpe/iHero 001ero 0opa3oBaHus
pe3yjabTara

JleMoHCTpUpOBaThL Ha NpUMEpax pojib U MecTo (GU3HKU B
(GbOpMUPOBaHUN COBPEMEHHON HayYHOW KapTHUHBI MUpPA, B PA3BUTHH

10.1
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10.2

10.3

10.4

COBPEMEHHOM TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH
JIroiei

Y4YuTBHIBaTh T'PAHUIIBI IPUMEHEHUS U3YYCHHBIX (DU3NUECKUX MOJICIICH:
MaTepuaiabHas TOYKa, WHEPIMATbHAS CHCTEMa OTCYETa, aOCOIIOTHO
TBEPOE TEJO0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIKOCTEN 1
TBEPABIX TEJ, TOYECUHBIA JIIEKTPUUECKUHN 3apsi — IIPU PELICHUU
bu3HYecKuX 3a1a4

Pacno3naBaTh pu3ndeckue siBieHus (Iporecchl) U 00BSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUHU
CTPOEHHUs BEIlecTBA M 3JIEKTPOJAMHAMMKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPAMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHUe
T€J, JBUKEHUE IO OKPY’KHOCTH, MHEPLHUs, B3aUMOJECHUCTBUE TEI;
muddy3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHUE KHUJIKOCTEH U
TBEPABIX Te€J, W3MEHEHHEe o00bEMa Tel Ipd HarpeBaHUU
(oxJ1aXk/1IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcallus,
IUIaBJICHUE, KpUCTANIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3/yXa,
IIOBBIIICHUE JaBJICHUS ra3a IPU €ro HarpeBaHHH B 3aKPHITOM
cocyie, CBfA3b MEXKIy IapaMeTpamMM COCTOSIHMSL rasa B
M30IIpolieccax; AIEKTPU3aLUsl Tell, B3aUMOJEHCTBHE 3apsiioB

OnuceiBaTh MEXaHUYECKOE [BH)KEHUE, HUCHOJIb3yd (U3NUYecKue
BEJIMYMHBI: KOOPAUHATA, IIyTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHUE,
macca Tejla, CUia, MMITYJbC Tejla, KHHETHYecKas »Heprus,
NOTEHIMATbHAs DHEPIUs, MEeXaHWdeckas pabora, MeXaHUYecKas
MOIIHOCTb; INPH OMNMCAHUM IPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EAUHMIIBI,
HaXoJUTh (OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyTUMU BEJIMYUHAMU

10.5

10.6

OnuchiBaTh HM3y4YEHHbIE TEIJIOBbIE CBOMCTBA TEl M TEIJIOBBIE
SBJIEHUS, HUCHOJb3ys (U3MUECKUE BETUYMHBI: JaBJIEHUE rasa,
TeMIEpaTypa, CpeaHsss KUHETHYECKas DJHEpPrus XaoTHYECKOIo
JBW)KCHUS MOJIEKYJI, CPEIHEKBAJAPATUYHAS CKOPOCTH MOJIEKYII,
KOJMYECTBO TEIJIOThI, BHYTPEHHSS »JHeprus, padbora rasa,
KO3 GUIIMEHT TO0JIEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUTATeNs; MpH
OMMCAaHUU  MPaBUIBHO  TPaKTOBaTh  (U3NYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHHUs M E€IMHHULbI, HAXOIUTh
GbopMysbl, CBS3bIBAIOIIME JAaHHYI0 (U3UYECKYI0 BEIUYHHY C
JpYyTUMH BEJIMYUHAM

OnucelBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA W
AIIEKTpUYECKUE SBICHUS (TPOILIECChl), HCIONb3Yys (PU3NUECKUE
BEJIMYMHBL:  JIEKTPUYECKUI  3apsii,  DIEKTPUUYECKOE  IOJIE,
HANpsDKEHHOCTh TMOJISA, MOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; IPHU
ONHMCAaHUM  TPAaBWJIBHO  TPAaKTOBaTb  (PU3MUYECKUH  CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U €AMHMIIBI; yKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU
BEJIMYUHAMU

10.7

aHATU3UPOBaTh (PU3UYECKUE TPOLECChl W SBJICHUSA, HCIONb3Ys
¢bu3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOTO TATrOTeHHUs, |,
IT u III 3axons! HpIOTOHA, 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPI UM,
3aKOH COXPaHEHUS UMITyJIbCA, IPUHIINI CYNIEPIIO3ULIAN CUJI, TPUHIUI
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paBHOINPABUSl HHEPUHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJSIPHO-
KMHETUYECKYIO TEOPHIO CTPOCHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeHE! KMHETUYECKOW SHEPruu TEIUIOBOTO JBMIKEHUS MOJIEKYH C
a0COIOTHON TeMIEepaTypoil, MepBblid 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHUs DJJIEKTPUYECKOro 3apsiaa, 3akoH Kyrona; mpu 3tom
pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe
BBIp)KEHHUE U YCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TMPHUHIIMITBI JCHCTBHUS MAIWH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3IuyaTh YCJIOBUA HX O€30MacHOT0
WCIIOJIb30BaHMS B IOBCEHEBHOW KU3HU

10.9

10.10

10.11

10.12

BBIMONHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHNIO0 (PU3HUECKUX SBICHUN
U TIPOIIECCOB C HCIIOIH30BAHUEM IPSAMBIX ¥ KOCBEHHBIX U3MEPCHHIA,
pu 3ToM GopMyIHpOBaTh npobieMy (3agady) U TUIOTe3y y4eOHOro
DKCIEpUMEHTa,  cOoOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO
000py/TI0OBaHUs1, IIPOBOAMTH OIBIT U (OPMYIIMPOBATH BHIBOJIBI

OcymiecTBiIsATh HpsSMble W KOCBEHHBIE H3MEpeHHs (PU3nUecKuX
BEJIMYMH; IPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 MU3MEPEHUS U
UCIIOJI30BaTh U3BECTHBIEC METObI OLICHKU ITOIPELIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBHCHMOCTH MEXAY (GU3NYECKUMHU BEITUYMHAMH C
HCIIOJIb30BAHUEM IPSAMBIX HM3MEPEHUH; NPHU 3TOM KOHCTPYUPOBAThH
YCTAHOBKY, (DMKCHPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTHU
($u3nUeCKUX BETMYMH B BHJIE TAOIUI U TPaUKOB, eNIaTh BEIBOJIBI I10
pe3yabpTaTaM UCCIIEI0BaHU

CobOmtonate mpaBuia 0e30mMacHOro Tpyda TMpH  NPOBEICHUU
UCCIIEIOBaHUM B paMKaxXx Yy4eOHOro DJKCIIEpUMEHTa, Y4eOHO-
UCCIIEI0BATEIbCKONW U NMPOEKTHOM JEeSITeIbHOCTH C MCIOIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PY10BaHUS

10.13

10.14

Pemate pacuérHbie 3a1aun ¢ SBHO 3aIaHHON (PU3HUECKOM MOJECIIBIO,
UCTIONB3Ys (hU3MUecKHUe 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHallM3a
YCJIOBHS 3a7aud  BBIOMpATh (PU3UYECKYIO MOJENb, BBIJACISITH
dbuznyecKkre BeTHUUHBI U POPMYITBI, HEOOXOIUMBIE TSI €€ perIeHHUs,
MPOBOJIUTH PAacy€Thl ¥ OICHUBATh PEATbHOCTh MOJYYCHHOTO
3HaYeHUs PU3NIECKON BETUIUHBI

Pemate  KauecTBEHHBIE  3a/Jaud:  BBICTpaWBaTh  JIOTUYECKH
HEMPOTHUBOPEUYUBYIO LIETIOUKY PACCYKIAEHUMN C OMOPOIl HA U3YUEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH ¥ (DU3HUECKHUE SIBJICHUS

10.15

Hcnonp3oBaTh Mpu pelIeHUHd Y4YeOHBIX 3aJady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOUCKA, CTPYKTYpHUpPOBAHMA,
UHTEPIIPETAllMA U TPEJCTaBICHUs y4eOHOW M Hay4YHO-TOMYJISIPHOMN
uHpOpMalKH, TOTYYSHHOM U3 Pa3InYHbIX UCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

[TpuBOIUTE MpUMEPHI BKJIaJAa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHUUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
XKU3HU JuId  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMHU YCTPOMCTBaMH, ISl COXpaHEHHUs
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10.18

3MI0pPOBbSI M COOJIIOJICHUST HOPM DKOJOTHYECKOTO TIOBEICHUS B
OKpYXaloIleH cpene

Paborath B rpyrre ¢ BHITOIHEHUEM PA3JIMYHBIX COMATBHBIX POJICH,
MJAHUPOBATh PabOTy TPYyNNbl, pPaMOHAIBHO pacHpeieisiTh
0053aHHOCTH H IUIAHUPOBATh JEATEIBHOCTh B HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBAaTHO OLICHUBATH BKJIAJ[ KaXKJIOT'O M3 YYACTHUKOB
I'PYIIBI B PEIICHHE pacCMaTPUBAaeMOM TpoOIeMbl

11 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBanus

111

11.2

11.3

JleMOHCTpHpOBaTh Ha TpHUMEpPaXx pPOJIb H MeCTO (U3HKU B
(dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH
JIFOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PM3MUECKOU KapTHUHBI MUPa

YuuThIBaThH T'paHULIbI IPUMCHCHU N3YUYCHHBIX (1)PI3PI“ICCKI/IX MOJICIICH:
TOYCUHBIN BHGKTpI/I‘-IeCKI/Iﬁ 3apsan, aacpHasa MOACIIb aTOMa, HYKJIOHHAsA
MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/IBI/I‘IGCKI/IX 3aJa4

PacrioznaBath ¢uzudeckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH ¥  KBaHTOBOW  (DU3UKU:
AIIEKTpUYecKass MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHHTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, JEHCTBHE MAarHUTHOTO TIONS Ha
MPOBOJAHWK C TOKOM H JIBIKYIIUHCS 3apsj, SJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, NPSMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETa, JUCIEepCHs CBeTa, (POTo3IeKTpuuecKkuil 3pdexr
(botorddext), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOAOPOJA, €CTECTBEHHas M HCKYCCTBEHHas
pamoaKTUBHOCTh

11.4

OnucelBaTh U3Yy4YEHHbIE CBOICTBa BeleCTBA (AJIEKTPUUYECKUE,
MarHMTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD Pa3INYHBIX
Cpell) M DJIEKTPOMAarHUTHbIE SIBJIEHMS (IIPOLIECCHI), HCHOIb3Ys
¢u3nueckue BEIMUYMHBL: AJIEKTPUUYECKUM  3apsa], cujla TOKa,
AIIEKTPUUYECKOE  HANpsOKEHHUE, DICKTPUYECKOE COINpPOTHBIICHUE,
pasHocTh noteHuuanos, IJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nossi, cuna Ammepa, cuia JlopeHIa, MHAYKTUBHOCTb KaTyIIKH,
SHEPrusl JIEKTPUUECKOr0 M MarHUTHOTO TOJEH, mepuoa U 4acTtoTa
KoJIeOaHUH B KOJIeOAaTEIbHOM KOHTYPE, 3apsi/i U CUjla TOKa B IIpoliecce
FapMOHUYECKHX  AJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHUE U ONTHYECKAasl CWJIA JIMH3bBI; MPU ONMCAHUM MPaBUIBHO
TpakTOBaThb (U3WYECKUH CMBICT HCIHOJB3YEMBIX BEJIUYMH, HX
0003HAUeHUs] W EAMHUIIBI; YKa3blBaTh (OPMYJIbI, CBA3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO0 BETUUMHY C IPYTUMH BEJIMYMHAMHU

11.5

OnuceBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U  IIPOLECCCHI,
HCIIOJIB3YyA (I)PISPI‘-I@CKI/IG BCJIMYUHBI: CKOPOCTH J3JICKTPOMATrHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA, DHCPIrus U UMITYJIbC q)OTOHa,
nepuoa nmojrypaciuaaa, SOHEPTrusA CBA3M aTOMHBIX AACP; IIPHU OIIMCAHUHU
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11.6

OPaBUJIBHO TPAaKTOBAaTh (PU3UYECKHH CMBICT  HCIHOIB3YEMBIX
BEJIMYMH, MX OOO3HA4Y€HUs M EIUHUIBI; YyKa3blBaTb (OpPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMU, BBIYUCIIATh 3HaUCHUE (PU3MUECKON BEJIUUYUHBI

AHanu3upoBath (DU3MYECKHE IPOLECCHl U SIBIEHUS, HCIONb3Ys
¢usnueckue 3aKOHbl M NPUHOUOBL 3akoH OMa, 3aKOHBI
IIOCJIEA0BATENBHOIO U IAPAJLIENBHOIO COCIUHEHUS INPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 3JIeKTPOMArHUTHON UHIYKIMH, 3aKOH
IIPSIMOJIMHEMHOIO PaCIPOCTPAaHEHUS CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U1
doroadexra, 3aKOH COXpPaHEHUS HHEPrHUM, 3aKOH COXPAHEHMs
UMITYJIbCA, 3aKOH COXPAHECHMS DIEKTPUYECKOrO 3apsAja, 3aKOH
COXpaHEHUs1 MaccoBOIO 4YHCla, IHoCTyjlaTsl bopa, 3akoH
PaAMOAaKTUBHOIO paclajga; IpPH O3TOM pPa3audarbh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

11.7

Onpenendars HampaBlIeHUE BEKTOpa WHAYKIUMU MAarHUTHOTO TMOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHia

11.8

11.9

11.10

11.11

11.12

11.13

CTtpouTh ¥ ONHUCHIBATH HM300pa’KE€HHE, CO3AABAEMOE IUIOCKUM
3epKajioM, TOHKOW JIMH30U

BBINONHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO0 (PU3HUECKUX SBICHUN
U TIPOIIECCOB C WCIIOIH30BAHUEM IMPSAMBIX W KOCBEHHBIX U3MEPCHHIA,
pu 3ToM GopMyIIHpoBaTh npobiemy (3agady) ¥ TUIOTe3y y4eOHOro
DKCIIEpUMEHTa,  cOOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U OPMYITUPOBATH BHIBOIBI

OcymiecTBiATh MNpsMble U KOCBEHHBIE H3MEpeHHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTUMAJBHBIM CIOCO0 M3MEpEHUs U
UCIIOJIB30BaTh U3BECTHBIE METObI OLICHKH ITOIPELIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEITMYHMH C UCIIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUM; IpU HTOM KOHCTPYHpPOBAThb YCTAHOBKY,
(buKcupoBaTh pe3yabTAaThl MOJYYECHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOJINI U TPaUKOB, €JIaTh BBIBOBI 110 PE3yJIbTaTaM
UCCIIEI0BAHNS

Cob6mronaTe mpaBuia 0€30MacHOrO TpyJAa TMpU  TMPOBEIAEHUU
UCCIEAOBaHUN B paMKax ydeOHOro »JKCIepUMEHTa, Yy4ueOHO-
HCCIIEA0BATEIbCKONU U TPOEKTHOU AEATEILHOCTH C HCITOJIb30BaHUEM
HU3MEPUTEIBbHBIX YCTPOICTB U 1a00paTOPHOTO 000pYAOBaHUS

Pemarp pacu€THble 3a/1a4u ¢ SBHO 33JJaHHON (PU3UYECKOM MOJIENbIO,
UCTIONB3ysl (PU3MYecKre 3aKOHBI W MPHUHIIMIIBI; HA OCHOBE aHaIu3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJEb, BBIICTATH
¢buznyeckne BeIMUUHbBI U POPMYJIIbI, HEOOXOIUMBIE [Tl €€ perIeHus,
MPOBOJIUTh PAaCUYEThl M OLIEHUBATh PEATbHOCTh MOJYYEHHOTO
3Ha4YeHMs (PU3MUECKON BEITMUHUHBI

11.14

Pemate  KayecTBEHHBIE  3aJaud:  BBICTpPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

11.15

Hcnonp3oBaTh Mpu pelIeHWHd Y4eOHBIX 33Jad  COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJOTUU [UJISl TOUCKA, CTPYKTYPHUPOBAHWUS,




24

MHTEPIpEeTallii U MPEACTaBICHUS y4eOHOM M Hay4YHO-TIOMYJISIPHOU
UHpOpMaLKH, NOJYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU
AHAJTM3UPOBAThH MOJTyYaeMyl0 HHPOPMALIUIO

OOBSICHATH NMPUHLIUIBI ACUCTBUS MAIH, MPHOOPOB M TEXHUYECKUX

11.16 YCTPOWCTB; pa3jn4aTh YCJIOBHS HMX OE30IAaCHOTO HCITOJIB30BaHUS B
MOBCEIHEBHOW KU3HU
[TpuBOIUTH MpUMEPHI BKJIaJAa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-
11.17 (U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUN
Hcnonp30BaTh TeOopeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HU Juis  obOecriedeHusi 0€30macHOCTH Tpu  OOpalieHuu ¢
11.18 npudbopaMd M TEXHHUYECKUMHU YCTPOMCTBAMH, JUIsI COXpPaHEHUS
3I0POBBbSI M COOJIONEHUS HOPM SKOJIOTUYECKOTO ITOBEJICHHUS B
OKpYXKarolieu cpene
PaGotatp B rpymnme ¢ BBINOJIHEHHEM PA3IMYHbIX COLIMATBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpYMIbL,  PAlMOHATBHO  pacIpeiessTh
11.19 00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTYyaIlWsIX, aJICKBaTHO OICHWBATH BKJIAJ KaKIOTO W3 YYaCTHUKOB
TPYIIIIBI B PELICHHE PAaCCMATPUBAEMOM MPOOIEMBI
MMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KJIACC
Kon Kox nposepsiemoro
IIpoBepsiemMbIe 3JIeMeHTHI COEPKAHUS
pasnesa 3jIeMeHTa
OU3UKA 1 METOJAbl HAYUHOI'O [TO3HAHUN A
Ousuka — Hayka o mpupone. Hayunsle
11 METOABl TIO3HAHUS OKPYIKAIOIIEro MHpa.
Ponp skcmepuMeHTa W TeOpuHM B MpOIECCEe
MO3HAHUS NPUPOJbL. DKCIIEPUMEHT B (PU3UKE
MopenupoBanue (U3NYECKUX SBICHUUA U
1 IPOLIECCOB. Hayunsbie TUTOTE3bI.
®usnyeckue 3aKOHBI U Teopuu. ['paHuIlbI
19 OPUMEHUMOCTH  (DU3MUECKUX  3aKOHOB.
[IpuHnun coorBerctBuss. Ponme u  mecto
¢uzukn B (opMHpOBAaHUM COBpPEMEHHOU
Hay4YHOW KapTHHBI MHUpPA, B IPAKTUYECKOH
JeSITeIbHOCTH JIFOJIeH
2 MEXAHHWKA
KMHEMATHKA
Mexanuueckoe JIBIOKEHHE.
211 OTHOCUTENBHOCTD MEXaHUYECKOTO
nerkeHus. Cucrema orcuéra. Tpaekropus
2.1 [epemenienue, CKOPOCTH (CPEIHsST CKOPOCTb,
MTHOBEHHass  CKOPOCTh) U YCKOpCHHE
2.12 MaTepUaIbHOM TOYKHU, UX MPOEKIMH Ha OCH
CUCTEMBI KOOpJMHAT. Cnoxenue
MEPEMEIICHUN U CIIOKEHUE CKOPOCTEM
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2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE  JIBUXKCHUE. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUs, IMyTH U  TepeMelICHHUs
MaTepuaIbHON TOYKU OT BPEMEHHU

2.14

2.15

CBobonHoe masieHne. Y cKopeHue
CBOOOIHOTO NaJICHUS

KpusonnueliHoe nBuxenue. PaBHomepHOE
IBUKCHHE  MAaT€pUAJIBHOM  TOYKH IO
OKPY’KHOCTHU. YTJIOBas CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.
L1eHTpOCTPEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue  yCTpOMCTBA:  CHUIOMETP,
JBUKCHHUE CHapsIOB, LICNIHbIE U PEMEHHBIC
nepenayu

2.1.7

2.2.1

2.2.2

2.2.3

[IpakTueckue paboTHI. N3mepenue
MIHOBEHHOM  ckopocTtu.  MccnenoBanue
COOTHOIIICHHU A MCKOY nyTiaMU,
IIPONICHHBIMU TEJIOM 3a I0CJIe10BaTeIbHbIE
paBHBIE  IIPOMEXYTKH  BpPEMEHH  IIpH
PaBHOYCKOPEHHOM JBMKEHUM C HadyaJbHOMN
CKOpPOCTBIO, paBHOM Hymw0. M3yueHue
JIBIDKEHUS 1IapuKa B BA3KOW >KHUIKOCTH.
N3yuenue nBwKeHHS Teia, OpPOIIEHHOTO
TOPU30HTAIIBHO

JTIMHAMUKA

[IpuaIUn OTHOCHUTEIbHOCTHU T'anumes.
ITepBriii 3axkoH HbroroHa. MHeprumanbHbIE
CHUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHiun cynepno3umnuu
970)1

Bropoii 3akon HproToHa 1 MaTepraibHOU
TOYKM B MHEPLUUAIBHOM CHCTEME OTCUETa
(UCO). Tperuit 3axkon HpioToHa ans
MaTepUalbHBIX TOUYEK
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3akoH  BcemMupHOro tirorenusa. Cuia
TsbkecTd. IlepBas KocMMueckass CKOPOCTb.
Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuia tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJNIBXKEHHUS M CHUJa TPEHUs  IOKOS.
Koaddunment tpenuns. Cuna conpoTHBICHUS
IIPU JABMKEHUH TeJIa B )KUAKOCTH UJIH ra3e
[MoctymarensHOE ¥ BpamaTeaIbHOE TBUKEHUE
abCoIIIOTHO TBEPOTO Tena

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BPAILCHUSI.

[neuo cunbl. YcmoBus paBHOBECHS TBEPIOTO
tena B UCO
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2.2.9

2.2.10

TexHudeckue yCTPOWCTBA: IMOAUIMITHUKH,
JBUKCHHUE HCKYCCTBEHHBIX CITyTHUKOB

[IpakTuueckue padotsl. 3ydueHue ABMKEHUS
Opycka 1O HakKJIOHHOW TIUIOCKOCTH TIOA
neiicTBueM HecKosbkux cuil. MccrnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIIX
B AeQopMUpYyeMOil MpPYXKUHE U PE3UHOBOM
oOpasiie, OT BEIWYMHBI WX jAedopmarum.
Uccnenosanue YCJIOBUM paBHOBECHS
TBEP/IOTO TeJa, UMEIOIIETO OCh BPALECHUS

3AKOHbBI

2.3.1

2.3.2

COXPAHEHUM B MEXAHUKE

I/IMHy.]'II)C MaTCpHaHBHOﬁ TOYKHU, CHUCTEMBI
MaTCprajIbHbIX TOYCK. I/IMHYJII)C CUJIBI U
HU3MCHCHHUC UMITYJIbCAa TCJia

3akoH coxpaHeHus wumnyiasca B HCO.
PeakTuBHOE NBUKEHUE

2.3.3

PaGora cumnsl

2.34

MorHocTh cHIbI

2.35

2.3.6
2.3

2.3.7

2.3.8
2.3.9

Kunernueckass  sHepruss  MaTepHAIBHOU
TOYKH. Teopema 0 KHHETUYECKON IHEPTUU

[TorennmaneHass 3Heprus. lloTeHuHnanbHas
SHEprus yIpyro nehopMUpPOBAaHHON
npyxuHbl. [loTeHIManbHas SHEpPrus Tela
BOJIM3H MOBEPXHOCTH 3eMIIU

IloTennmanbHbIe U HEMOTSHIIMAILHBIC CHIIBI.
CBsi3b  paOOThl HEMOTEHIHUATBHBIX CHII C
H3MEHECHUEM MEXaHU4YeCKOMH SHEPIruu
CHCTEMBI Tel. 3akoH COXpaHEeHUs
MEXaHUYECKOM YHEPTruu

Vnpyme N HEYIIPYTHUEC CTOJIKHOBCHHA

TexHru4ecKkue yCTpoiCcTBa: JBUKEHUE PAKET,
BOJOMET, KONep, NPYKUHHBINA TUCTOJIET

2.3.10

[Ipaktuueckne paboTsl. W3yueHue cBsA3M
CKOpPOCTEH Tela IIpU HEyNpyroMm yjaape.
UccnenoBanue cBs3u  pabOTBI  CHIIBI €
N3MEHEHUEM MEXaHUUYECKOM HEPTUH Tena

3 MOJIEKYJISIPHASA ®U3MKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

3.1
3.12

3.1.3

OcCHOBHbIE  TIOJIOKEHHUST  MOJIEKYJISPHO-
KMHETUYECKOU TEOpUH. BbpoyHoBckoe
neuxenue. Juddysus. Xapakrep ABHKEHUS
U B3aMMOJEHMCTBHSI YAaCTHI] BELLIECTBA
Mopnenn cTpoeHusi ras3oB, XUAKOCTEH W
TBEPABIX TeI U OOBSICHEHHE CBOMCTB
BELIECTBA HA OCHOBE ATHX MOJIENEN

Macca wMounekyn. KomnnuecTBo BemiecTsa.
[TocrosiHHas ABoraapo
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3.1.4

3.15

3.1.6

3.1.7

TermoBoe paBHOBecue. Temmeparypa u e€
u3Mepenue. [llkana remneparyp Llenbcust

Mopaenr wumeampHoro rasza. (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUECKOU
TEOPHH HJICATLHOTO ra3a

AOcomoTHas TeMIepaTypa Kak Mepa CpeaHei
KWHETUYECKOU SHEPTUH TEIJI0BOr0
JnBKeHUs dactull rasza. [llkana temnepatyp
KennBuHa

Vpasuenue Knaneiipona — Menzeneena.
3akoH /lanmpTOHA

3.1.8

l'azoBblE  3aKOHBL. Msonponeccer B
U7ieaJbHOM I'a3e C MOCTOSHHBIM KOJIMYECTBOM
BEILIECTBA: U30TEpPMa, U30X0pa, u300apa

3.1.9

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,
OGapomeTp

[Ipaktuueckue pabotel. M3mepeHue Macchl
BO3J/yXa B KJIaCCHOM KOMHare. MccnenoBanue
3aBHUCHUMOCTH MEXIy napaMeTpamu
COCTOSIHUS pa3peKEHHOI0 Ta3a

3.2

321

3.2.2

OCHOBbLI TEPMOJMHAMUKU
TepmonuHaMuveckast cucremMa. BHyTpeHHsIs
3Hepr1/191 TepMOI[HHaMH‘-IeCKOﬁ CUCTCMBI H
CII0COOBI €€ H3MEHEHNS

KonuyectBo Temnots! v pabora. BHyTpeHHss
9HEPrus 0JJHOATOMHOI'O UJEAIbHOIO Ta3a

3.23

3.2.4

Buasl Termonepenaun: TEMIOMPOBOIHOCTD,
KOHBEKIIUS, U3ayueHue. TennoéMKoCTh Tena.
VnaenpHAs TennoéMKOCTb BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIJIoNepe1aye

ITepBbiit 3aKOH TEPMOJINHAMUKH.
[Ipumenenue [IEpBOro 3aKOHA
TEPMOJUHAMUKHU K U30IIpoLieCcCcaM.
I'padmueckas unTepnperanus paboThl ra3a

3.25

3.2.6

TenmoBble MamuHbl. [IpUHIUIIBL AEHCTBHS
TeIuI0BbIX MaiuH. [IpeoOpa3oBanus sHeprun
B TEIIOBBIX MamuHax. Koaddummenrt
none3Horo aeiictBus (mamee —  KILM)
teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoii 3aKOH TEPMOAUHAMUKH.
HeoOpatumocte TmporieccoB B MPUPOJIE.
TennoBele  gBUTraTeln.  DJKOJIOTHUYCCKUE
MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTPOMCTBA: JIBUTaTeJIb
BHYTPEHHETO CropaHus, OBITOBOI
XOJIOIUJIBHUK, KOHIUIIMOHED
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4.1
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3.2.8

[IpakTuueckue paboTHI. Usmepenue
YACIBbHOU TEIJI0OEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEIECBA. ®A30BBLIE ITEPEXO/IbI

331

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenue w kurieHue. YaelbHas TEIJIOTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH
TEMIIEPATYPbl KATICHUS OT JABJICHUS

AOCOIIOTHAasT U OTHOCHUTENIbHASA BIAXKHOCTH
BOo3ayxa. HacellieHHslil nap

3.3.3

3.34

Teépmoe  Teno.  Kpucrammmueckue u
amopdHbIe Tena. AHHM3OTPONUS CBOMCTB
KPHUCTaJUIOB. Kunkue KPUCTaJLIBL.
CoBpeMeHHbIE MaTepHalIbl

[InaBnenne u KpucTamau3anus. Y JenbHas
TerutoTa tiasienus. CyOmumarus

3.3.5

YpaBHEHHE TEIJIOBOTO OaaHca

3.3.6

3.3.7

41.1

TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTMH
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU

[IpakTueckue paboTHI. N3mepenue
BJIKHOCTH BO3/yXa

SJIEKTPOAMHAMUKA

SJIEKTPOCTATHUKA

DneKkTpu3anusi Tell. OJEKTPUUYECKUW 3apsi.
JIBa BHJ1a SIIEKTPHUUECKUX 3apsiI0B

412
4.1.3

[IpoBoaHUKMH, JBJIEKTPUKA u
MOJYIIPOBOIHUKH

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

B3aumoneiictue 3apsinoB. 3akoH Kynona

415

4.1.6

Onektpuueckoe  none.  HanpsxéHHocTh
JIEKTPHUUECKOTO HOJISL. [Tpuniun
cynepno3uiuu. JIMHUM — HanpsKEHHOCTH
JIEKTPUUECKOTO OIS

PaGotra cua 2MEKTPOCTATUYECKOTO  TOJISL.
TTorenmman. Pa3zHocTh mMOTEHITHAIOB

4.1.7

HpOBO}IHI/IKI/I U JUDJICKTPUKHU B IMOCTOSAHHOM
QJICKTPUYCCKOM  TIOJIC. I[I/IBJ'ICKTpI/I‘-IGCKaH
IIPOHUITACMOCThb

4.1.8

4.1.9

ONEKTPOEMKOCTD. Kongencarop.
ONeKTPOEMKOCTh TIJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCaTopa

TexHuyeckue ycTpoMCTBa: 3IIEKTPOCKOIL,
ANEKTPOMETP, IJIEKTPOCTATHUECKas 3aluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHAEHCATOP, KCEPOKC, CTPYHUHBIA MPUHTEP
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4.1.10

[IpakTnueckue paboThI. W3mepenue
JIEKTPOEMKOCTU KOHJIEHCAaTopa

OCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

421

4.2.2
4.2.3

VYcnoBusi  CymecTBOBaHHUS — MOCTOSIHHOTO
3JEKTPUYECKOTO TOKa. MCcTouHMKHM TOKA.
Cuia Toka. IlocTOSSHHEIN TOK

Hanpsioxenue. 3akon OMa 1151 ydacTka enu

SHCKTpI/I‘IeCKOG COIIPOTUBJICHUC. Y,Z[CJ'II)HOG
COITPOTUBJICHUEC BCUICCTBA

4.2.4

4.2.5

ITocnenoBarensHOE, napajuiesibHOE,
CMEIIIAHHOE COCMHEHHE ITPOBOIHUKOB

PaGora snexTpuueckoro Toka. 3akoH J[xoyins
— Jlenma

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymias cuia (manee — DJC) u
BHYTpEHHEE COINPOTHUBICHUE HUCTOYHUKA
ToKka. 3akoH Oma JUIsi TOJNHOHN (3aMKHYTOH)
anekTpudeckoi renu. Kopotkoe 3ambikaHue

4.2.8

4.2.9

DONeKTpOHHAas  MPOBOJAUMOCTb  TBEPABIX
METAJJIOB.  3aBUCHUMOCTb  COIIPOTHBIICHHUS
METaJlJIOB oT TEMIIEPATypPHI.
CBepxnpoBOoIUMOCTb

OnexTpuueckuii TOK B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TomynpoBoaHUKH. CoOcTBeHHast u
pUMecHast POBOJIUMOCTb
MOJIypoBOAHUKOB. CBOMCTBa p-n mepexoa.
[TomynpoBoAHUKOBBIE TPUOOPEI

ONEKTpUYECKUH TOK B  DIJIEKTPOJIUTAX.
DneKTpoIuTHYECKAs IMCCOLMALUS.
OnexTpoauns

DNEeKTPUIECKHUI TOK B rasax.
CaMocCTOATENbHBIE M HECAMOCTOSATEIbHBIN
paspsan. Pa3nnyHble TUIIBI CAMOCTOSITEIIBHOTO
paspsana. Moinnus. [Tnazma

TexHuyeckue  ycTpolcTBa:  amIepMeTp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
AJIEKTPOHArpEBATEIIbHbIE npudopHl,
3JIEKTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBIN
MO, TEPMUCTOPBl U  (POTOPE3UCTOPHI,
MIOJIyIIPOBOTHUKOBBIH MO/, TaJIbBaHUKA

[IpaxkTrueckue paboThI. N3yuenue
CMEIIaHHOTO COEAUHEHHS PE3UCTOPOB.




11 KJIACC

M3mepenne DJIC ucTtouHWKa TOKa U €ro
BHYTpeHHero corportupieHus. HabGmonenue
NEKTPOJIN3A

Kon
pasneia

4

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble J1eMEHTBI COleP:KAHUS

OJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

4.3.2

4.3.3

IlocrosstaHbIE MarHuTel. B3aumonelcTBue
IOCTOSIHHBIX MAarHUTOB

MaruutHoe mosnie. BekTop MarHuTHOMU
nHAyKuy. [lpuHoun — cynepro3uuuu.
Jlunnn MarnutHON MHAYKIMU. KapTuna
JVMHUM MarHUTHOM WHIAYKIUU — TOJIS
MIOCTOSIHHBIX MarHUTOB

MaruutHoe MoJje MPOBOJHUKA C TOKOM.
KapTtuna nmuHME M0 JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOT'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYMIKM C TOKOM. OmbIT
Opcrena. BzaumopeicTBue mpoBOJHUKOB
C TOKOM

4.3.4

435

Cuna Amniepa, €€ MOIlyJIb U HAIIPABJICHUE
Cuna  Jlopenna, €€ wMonymp U
HarpaBjeHue. JI[BHKeHHE 3apsKEHHOU
YaCTULI B OJHOPOJHOM MAarHUTHOM I10JI€.
Pabota cuibl Jlopennia

4.3.6

SIBneHue IIEeKTPOMAarHuTHOM MHAYKIIUU

4.3.7

IToTOK BEKTOpa MarHUTHOW MHIYKIIMHU

4.3.8

4.3.9

OJ1C WHTyKIIAH. 3akoH
AIIEKTpOMarHuTHOW uHAyKIu Dapaies

BuxpeBoe anextpuueckoe mnoae. IC
HHAYKOUHU B MPOBOAHUKE, IBHKYUICMCA
MOCTYTIATEIBHO B OJTHOPOJHOM
MAarHuTHOM II0JIC

4.3.10
4311

IIpaBuno Jlenna

NHIyKTUBHOCTD. SIBneHue
camouHaykiuu. IJ1C caMOMHIYKIMHI

4.3.12
4.3.13

4.3.14

BHCPFI/ISI MAarHuTHOI'O IIOJIA KaTyIIKHU C
TOKOM

3JICKTp0MaI‘HI/ITHOC I10JIC

Texuuueckue yCTpOﬁCTBaI TIOCTOSHHBIC
MAarHuThI, OJICKTPOMArHuThI,
QJICKTPOJABUTATCIIb, YCKOpUTECIIN
OJIEMCHTAPHBIX YaCTHL, HWHIAYKIHWOHHAaA
1¢Yb




5.1

31

4.3.15

IIpakTrueckue paboThI. N3yuenue
MarHUTHOTO TIOJSl KATYIIKH C TOKOM.
HccrnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHura Ha  paMmKy c TOKOM.
HccnegoBanue SIBIICHUS
AJIEKTPOMArHUTHON MHYKIIMH

KOJIEBAHMA 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

KonebarenpHass cucrema. CB0OOOIHBIE
KosieOaHus. ['apMOHHWYECKUE KOJICOaHMs.
[lepron, dacrora, ammuuTyna u ¢asa
KoJIeOaHMH

[Tpy>xuHHBIA MasTHUK. MaTemaTHuecKuil
MasiTHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJI€OaHUH.
Kunematuueckoe ¥ JAMHaAMHUYECKOE
ONHUCaHUe KOJIe0aTeIbHOTO JBUKEHUS

5.14

[IpeBpammenue SHEPIUU pu
rapMOHMUYECKUX  KonebaHusx.  CBs3b
aAMIUTUTY B KoJie0aHuit HCXOAHOMN
BEJIMYMHBI C aMIUTUTYyAaMH KoyieOaHuil eé
CKOPOCTH U YCKOPEHUS

5.15

Konebartenbubiit  kontyp. CB0OOOIHBIE
AJIEKTPOMArHUTHBIC KoJIeOaHus B
UealbHOM  KOJIe0aTeNIbHOM  KOHTYpE.
AHaJOTUST MEXKIYy MEXaHUYCCKUMHU H
AIEKTPOMArHUTHBIMU KOJIEOAHHSIMH.
®opmyna Tomcona

5.16

5.1.7

3aKkoH COXPAaHCHUS SHEPTHUU B NACAIIBHOM
KoJie0aTeIbHOM KOHTYPC

BrinyX1eHHbIE MEXaHHYeCKHe
koneOannst.  Pesomanc. PesonancHas
KpHUBasl. BrinyxaeHHbIC
BHGKTpOMaFHI/ITHBIC KOH€6aHI/I$I.

5.18

519

5.1.10

5.1.11

Ilepemennbii  TOK. CHHYCOWIAIBHBIN
[IEPEMEHHBIN TOK.

MomtHocTh MIEPEMEHHOTO TOKA.
AMIITUTYHOE U IEUCTBYIOIIEE 3HAYEHUE
CHJIbI TOKA U HAIIPSIKEHUS

Tpancdopmarop. [TpousBoacTso,
nepeaaya u noTpedaeHue dIeKTPUIECKOH
SHEPrUH. OKOJOTHMYECKHE PHUCKH IPHU
IIPOU3BOJICTBE JJIEKTPUUECKON IHEPIHH.
KynsTypa MCIIOJIb30BaHUS
AJIEKTPO3HEPIHH B TOBCEIHEBHOM )KU3HU
TexHuueckue ycTpolcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JVHUH
ANIeKTponepeaay
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5.1.12

[Tpaktuyeckue pabotel. HccnenoBanue
3aBUCUMOCTH IIepHoJa MaJIbIX KOJeOaHuM
Ipy3a Ha HUTU OT JUIMHBI HUTH U MacCChl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIE0BATEIBHO
COCIMHEHHBIX KOHACHCATOpa, KaTyIIKU U
pesucropa

5.2

5.3

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHuueckue BOJTHBI, YCIIOBHS
pacnpoctpanenusi. [lepuoa. CkopocTb
pacrpoCcTpaHeHHss ¥ JJIMHA  BOJIHBL
HonepequIe H IPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

HH#HPar#t# Varepdeperuns 1 qudpakius
MEXaHWYECKUX BOJH

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh 3ByKa.
Bricora Tona. TemOp 3ByKa

524

5.25

ONEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS
U3JIy4YEHUs DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenrtanus Bektopos E, B u v
B JJIEKTPOMAarHUTHOW BOJIHE B BAKyyMe

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:
OTpakeHHE, IPEJIOMIICHUE, MOJIIpU3ALUs,
mudpakius, uHTephepenuus. CKOpocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

531

[IIxama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHne 3MeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U ObITY

[TpuHIMIIBI PAAMOCBA3H U TEJICBUACHHUS.
Panuonoxarus. DIIEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaIOLIEH Cpeibl

TexHnueckue yCTpoNCTBa: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, YIABTPa3ByKOBast
JIMaTHOCTUKA B TEXHHUKE W MEIUIINHE,
pamap, paguONpUEMHHUK,  TEIEBU30D,
anTenHa, Tenedon, CBU-neup

OIITUKA

[IpssmonuueitHoe pacrpocTpaHeHue
CBeTa B OIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

533

5.34

OTtpaxkeHue CBeTa. 3aKOHBI OTPAKCHHS
ceera. [locTpoeHre H300paKeHHIA B TTIOCKOM
3epKaje

[Ipenomnienne cBera. 3aKOHBI NPETIOMIICHHS
CBeTA. AOCOIIOTHEIN IOKa3aTelb
PEeTOMIICHUS

[Tomoe BHYTpEHHEE OTpa’KeHHE.
[IpenenbHbIN YO MOJHOTO BHYTPEHHETO
OTpaKEHUS
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5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Hucnepcuss cBera. CloXHBII cocTaB
ocnoro ceera. LlBer

Cobuparoniye ¥ paccerBaIOLIUE JIMH3BL.
Tonkas nunza. dokycHoe paccTosHHE U
ONTHYECKass CWJIa  TOHKOM  JIMH3BIL.
IToctpoenue M300paskeHH B
coOMparoIMX U PAaCcCEUBAIOLIUX JIMH3AX.
@opmyJsia TOHKOM JHUH3bL. YBEJIUYCHUE,
JaBaeMoe JIMH30U

IIpenemnst [IPUMEHUMOCTH
reOMETPUYECKOM ONTUKU

WNutepdepentius cBera. KorepeHTHbie
WCTOYHHKU.  YCJIOBHS  HAOJIOJACHUS
MaKCHMYyMOB u MUHHUMYMOB B
UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HICTOYHUKOB

Hudpakmus  cBera.  Judpakiumonnas
pemérka. Y cioBre HaOIt0ICHUS TJIABHBIX
MaKCUMYMOB npu naJIcHuU
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY

[Tonsipuzanus cBera

TexHudeckue yCTpPOMCTBA: OYKH, Jyma,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
ONTHKa,  JAUQpPaKIMOHHAS  peméTka,
HOJISIPOM T

[Ipaktnueckue  pabotel.  W3mepenue
IoKasaress npesnomeHus. Mcecnenosanue
CBOMCTB  HW300pakeHM B  JIMH3aX.
HaGnronenue nucnepcuu cBeta

BJIEMEHTAI CIIELTUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'paHuLBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynarter TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTHM CB€Ta B BaKyyMe,
IIPUHLIAII OTHOCUTEIBHOCTH DWHINTEIHA

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
3amMeJICHHEe BPEMEHM M COKpaIllCHHE
JUIHBI

OHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3p Macchl C dHEpPruen W HUMITYJILCOM

CBOOOIHON YACTUIBL. ODHEPTUsl TMOKOs
CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3MKA

7.1

3JIEMEHTBI KBAHTOBOM OIITUKU




7.2

7.3
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7.11

@oronbl.  dopmyna Ilnanka  cBsa3M
SHEpruu (poToHa € ero 4acTOTON. DHEPrus
Y UMITYJIbC (POTOHA

7.1.2

OTtkpsiTHE 51 HCCIIEI0BAHUE
dotoaddekra. OmpiTe A.I'. Cronerona.
3akonsl hoTtodddexTa

7.1.3

7.14
7.15

7.16

7.2.1

7.2.2

YpaBHeHue OUHIITENHA IS
dorordpdekra.  «Kpacmas  rpaHHma»
dboTodrddekra

JlaBnenue cBera. OnbiTel [1.H. JIeObenena
XUMHAYECKOE IEUCTBUE CBETA
TexHuyeckue ycTponcTBa: (HOTOIJIEMEHT,
doronaTumnk, COJIHEYHas Oarapes,
CBETOIMOI

CTPOEHME ATOMA

Monens atoma Tomcona. OnbBITEI
Pesepdopaa o uccienoBaHuio CTpOSHUs
atoma. [Inanerapnas Mojenb aToma

[Toctrynatet  bopa.  Uznyuenue u
norjouieHrue (GOTOHOB TMpU MEpexojie
aToMa C OJHOTO YPOBHSI DHEPrUU Ha
apyroil.  Buael  cnektpoB.  Crnekrtp
YPOBHEW 3HEPrUM aToMa BOAOpOAa

7.2.3

7.24

BonHoBEIe cBovicTBa 4acTull. BOJHBI 1€
bponns. KopnyckynspHo-BOIHOBOMI
nyamusM.  Jludpakuus 3I€KTpOHOB Ha
KpHUcCTa1ax

CHOHTaHHOE U BBIHYKJICHHOE U3JTy4YEeHHE.
YcTpoilcTBO M pUHIIUI PabOTHI Jiazepa

7.2.5

TexHuueckre yCTpouCTBa: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOI), Ta3ep, KBAaHTOBBII
KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotsl. Habmonenue
JMHEWYaToro CreKTpa

ATOMHOE AP0

7.3.1

7.3.2

Metoapl HaOMIONEHUS W PETUCTpALUU
AJIEMEHTAPHBIX YaCTHII

OTKpBITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panunoakTuBHOrO uU3nmyuyeHus. (CBoiicTBa
anbda-, Oerta-, raMmma-u3JIydeHHs.
BnusHre paguMoakTUBHOCTH Ha IKUBBIC
OpPraHU3MbI

7.3.3

OTKpbITHE  TNPOTOHA W  HEWUTpPOHA.
Hyxnonnas monens siapa Ieitzenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4ncCio
siapa. 3oTonbl
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7.3.4

7.3.5

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  OeTa-pacnan.  ['amma-
U3NlyyeHue. 3aKkoH  paJAMOaKTHBHOIO
pacrnaga

OHeprusi CBSI3M HYKIOHOB B  Sfpe.
Snepusie cuibl. Jledhekt Macch sipa

7.3.6

Snepuble peakiuu. JleneHre W CUHTE3
sanep

7.3.7

7.3.8

7.3.9

7.3.10

Snepusiii  peakrop.  TepmosiaepHbIN
cuHre3. [IpoGieMbl M  NEpPCHEKTUBbI
AJIEPHOM  DHEPreTHKU. OKOJIOTMYECKHE
aCIIEKTHI SCPHOM SHEPTETUKH

OnemeHTapHble  4dacTulpl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIIbHBIE
B3aMMOJEICTBUS

TexHuyeckue yCTpOICTBa: TO3UMETP,
Kamepa BuibcoHa, SAEpHBI peakTop,
aToMHasi 6omba
[IpakTnueckue pabotel. MccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM
dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3nHoro neba. CosBe3nus, sipKue
3BE31bl, TUVIAHETHI, UX BUIUMOE JBUKCHHE

Conneynas cucrema. IlmaHeTsl 3eMHOI
prr[HI)I. HJ'IaHCTI)I-FI/IFaHTBI nu nux
CIyTHUKH, KapJIUKOBbIE TUIaHeThl. MaJbie
Teaa COJTHEYHON CHUCTEMBI

8.3
8.4

8.5

8.6

8.7

Connne, d¢orochepa u  armocdepa.
ConHeyHasi aKTUBHOCTD

Hctounuk sHeprun ConHua U 3B€371

3BE3/IbI, MX OCHOBHBIC XapaKTEPHCTUKU:
Macca, CBETHMOCTb, Paanyc, TeMIIeparypa,
1794 B3aWMOCBSI3b. Junarpamma
«CTICKTPAIBHBIA KJIACC — CBETHMOCTBHY.
3BE3MpI  TVIABHOW  IOCIIEIOBATEIBHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY JUIS
3BE3]1 ITIABHOM TOCIIEI0BATEIILHOCTH

Baytpennee CTpOEHUe 3BE3.
CoBpeMeHHbIE MIpeJICTaBIICHUS 0
MIPOUCXOXKACHNA W dBoionmu ConHia u
3BE3. DTaIlbl JKH3HH 3BE3]1

Mneunsii Ilyte — Hama [anakrtuka.
CrompansHass  cTpyktypa [amakTukw,
pacnpeneneHue 3BE3N, Ta3a W IbUIM.
ITonoxxenne wu nBmwxkenue CoiHIa B
lanaktuke. Ilnockas u cdepuyeckas
HOJICUCTEMBI I allakTUKU
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8.10

8.8

8.9

TEMATHYECKOE IINTAHUPOBAHHUE

Tuner ranaktuk. PagmoraiakTuku H
KBazaphbl. Y€pHbIE ABIPHI B AJIpax rajJjakTHK

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0na. PasOeraHue TrajakTHK.
Bo3pact u pagmyc BcenenHoil, teopus
bonpmioro B3peiBa. Mognens «ropsdeit
Bcenennoii». PenukToBoe n3iyyeHue

MacmrabHast  cTpykTypa BceneHHOM.

Meraranaktuka. Hepeménasie mpooaeMbl
aCTPOHOMUU

10 KJIACC
Ne HaumenoBan KounmuecTBO 4acoB DJIeKTPOHHBIE
7 He pa3aeyioB (ungposBbie)
E/ o TeM Bcer KOHTpﬁO.]IbH Hpalcﬁanecx 06pa3oBATETBHbIC
nporpamMMbl 0 bie padoThl ue padoThl pecypes
Paznen 1. PUSUKA U METOJIbI HAYYHOI'O ITO3HAHMU S
Pusuia n bubmuorexa [JOK
METO/IbI :
1.1 2 https://m.edsoo.ru/7f41b
HAYYHOTO 72
MO3HAHUS e
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41b
fr2
bu6mmoreka [IOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41b
fr2
3aKoHBI bubnuotexa [JOK
2.3 COXpaHEHHUs B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKe f72
Hroro mo pasneny 18

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA

OCHOBBI

bubmuorexa [JOK
3.1 | MOACKYIUPHO" 9 1 https://m.edsoo.ru/7f41b
KMHETHYECKOM 77
TEOpUH —
OCHOBBI bubnmuorexa [JOK
3.2 TEPMOIUHAMH 10 1 https://m.edsoo.ru/7f41b
KU1 f72
ArperatHble bubnnorexka [JOK
3.3 COCTOSTHUS 5 https://m.edsoo.ru/7f41b
BEIIECTBA. f72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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da3zoBbIe
TIePEXOIbI

Hroro no pazneny

24

Paznen 4. DJIEKTPOANHAMUKA

SIEKThOCTATH bubmuorexa [JOK
4.1 p 10 1 1 https://m.edsoo.ru/7f41b
Ka
f72
ITocTosaunbIi
AIIEKTPUYECKHU bubnuorexa [JOK
4.2 i Tok. Toku B 12 1 1 https://m.edsoo.ru/7f41b
pa3InYHbBIX f72
cpenax
Hroro no pazueny 22
PezepBHOE Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 4
ITPOT'PAMME
11 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a3geIoBHUTEM B K I (undposrre)
. ﬁ OI; - cer 0HTp60.JII>H palc;nqecx oﬁp A30BATEIBLHbIE
porp 0 bl€ Pa00ThI e padooTsl pecypeb
Paznen 1. DJIEKTPOJIMHAMUKA
E/f)f;HTHoe bubnuoreka [{OK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41
DIIeKTPOMarHuT
c97c
Hasl UHIYKUUS —
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
Z[exaHquCKHe bubmmoteka IIOK
2.1 9 1 https://m.edsoo.ru/7f41
AJIEKTPOMArHUT
c97c
HBIE KOJIEOaHUs
II/\I/IexaHquCKHe bubmuoreka [{OK
2.2 5 1 https://m.edsoo.ru/7f41
ANEKTPOMATHUT
c97c
HBI€ BOJIHEI a—
but6mmorekxa [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41
c97c
Utoro no pazneny 24

Pa3znea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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OCHOBEBI
CIIeaIbHON bu6nmoreka [IOK
3.1 TECOPHUH 4 1 https://m.edsoo.ru/7f41
OTHOCHUTEJIBHOCT c97¢c
u
Hroro no pazaeny 4

Pasznea 4. KBAHTOBAS ®PU3UKA

4.1

4.2

4.3

DJIEMEHTEI
KBaHTOBOU
ONTHKU

Crpoenue aToma

ATOMHOE SApO

Htoro no pazneny

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

6

15

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
corc

bubmuoreka [{OK
https://m.edsoo.ru/7f41
c97c

DIJIeMEHTHI bubnuorexa [JOK
5.1 aACTPOHOMHMH U 7 1 https://m.edsoo.ru/7f41
acTpOPU3HUKH c97c
Hroro no pazueny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

OGoGmaroree bubmmoteka IIOK
6.1 4 https://m.edsoo.ru/7f41
MTOBTOPCHHE
c97c
Hroro o pazueny 4
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO 68 4
YACOB I1O

[TPOT'PAMME



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