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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma no ¢usuke (0a30BbIii YpOBEHb) Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWIl K pe3ysbTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MpPOrpaMMbl  CPEIHEr0  OOIIEero
obopazoBanus MAQOY CHI Ne 7, mpencraBnennbix B ®I'OC COO, B TOM yucie
paGoueii  mporpamMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HarpaBiaeHHocTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
o0pa3oBaTEIbHBIX  MPOrPAMM  E€CTECTBEHHO-HAyYHOW U  TEXHOJIOTHYECKOMU
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUU C  TpeOOBaHUSMU
3aKOHOJATeNbCcTBA B cdepe oOpa3oBaHMs U C YYETOM PpPEKOMEHAALUN
denepanbHOro oneparopa yueoHoro npeaMera «Duznkay.

Hcnonp3oBanue obopynoBanust IieHTpa «Touka pocra» mnpu peanusaluu
JTaHHOU pabouell mporpaMMBbl O3BOJISIET CO3AaTh YCIOBUSL:

* JUTsl paCIIMPEHUs COAEPKAHUS IKOJIBHOTO (pU3nuecKoro o0pa3oBaHusl;

* s TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYarommxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUIA pa3BUTUS JUYHOCTU pedeHKa B mpolecce o0yueHus (QU3MKe, €ro
criocoOHOCTeM, (opMUpOBaHMS U YAOBJIETBOPEHHUS COIMATBLHO 3HAYMMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* nnsi paboThl ¢ OAApEHHBIMU IIKOJIBHUKAMH, OPTaHWU3AIUHA WX PAa3BUTHUS B
Pa3JIMUHBIX 00JaCTAX 00pa30BaTEIbHON, TBOPUECKON NEATEIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
yueOHoro npeamera « Ouznkay.

du3nka Kak Hayka O HauOoJyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoabHBIN Kypc GU3NKU — cHCTEMOOOpa3yomnii
JUTSL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMEHEeHHE (U3NYECKUX 3HAHWA  ONpeNeNseT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHUH B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, TOJIYYCHHUS HOBBIX MaTEpUATOB C 3aJaHHBIMH CBONCTBAMHU W JPYTHX.
W3ydyenne (UMK BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTh
HAYYHBI METO] TO3HAHMSI IPU BBITMIOJHEHUU UMH YU€OHBIX UCCIICOBAHUA.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKU Ha yYpOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUSI GU3NYECKON TeOpuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHLIAIIOB B  COBPEMEHHBIX  MPEACTABICHUSAX O TMPUPOAE, TpaHUlax



NPUMEHUMOCTH TEOpHHl, JJisI OMUCAHUS €CTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIICCCOB).

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dopMUpoBaHUE HMHTEpECa U CTPEMJICHHS OOydYarouuxcsi K HaydYHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE UX HHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

Pa3BuTre npencraBieHUd 0 HAyYHOM METOJE€ MO3HaHUS U (HOPMHUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3yUEHUsS] OCHOB
CTpOEHUS MaTepuu U PyHTaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dopMUpOBaHUE YMEHHUH  OOBSICHATH SIBICHUS C  HMCIOJIb30BAHHEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JI0Ka3aTebCTB,;

dopMupoBaHUE MPEACTABICHUN O ponau (U3UKU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTikeHre 3THUX 1ieJiel 0OecreunBaeTCsl PEIICHUEM CIIeIYIONUX 3a/lad B
mpoliecce u3ydeHus Kypca GU3NKy Ha YpOBHE CPEHETO O0IIero o0pa3oBaHuUs:

[IpuoOpeTrenue cucteMbl 3HaHUN 00 00X (HUIUIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

@opMHUpOBaHUE YMEHMH MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
OOBbsSICHEHUS (PUBMYECKUX SIBIICHUM B TPUPOJE U Uil MPUHATHUS MPAKTHUYECKUX
pEIICHUI B MOBCEIHEBHOW KU3HH;

OcBoeHue cnocoOOB pelieHUusl Ppa3IudHbIX 3aJad ¢ SBHO 3aJaHHOMU
dbu3nyeckoil MOJEIbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3JaHue
(bu3nYeCcKoi MOJIeNTU, COOTBETCTBYIONICH YCIOBUSIM 3a/1a4H;

[Tonumanue (U3MYECKUX OCHOB M MPUHIIMIOB ACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBnajieHHe METOJAAMHU CaMOCTOSITENIBHOTO TUIAHUPOBAHUS WU IPOBEICHUS
bu3MYeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTATA;

Co3panue ycnoBUd Mg Pa3BUTUSL YMEHHUH MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKOU JICATEIBLHOCTH.

PabGouass mporpamma peamusyercs Ha ocHoBe YMK — I'.Sl.Mskumesa,
b.b.byxoBueBa, KOTOphI BKIOUEH B (eaepalibHbld MepeuyeHb YYeOHUKOB,
JIOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU PeaTu3alMi UMEIOIIUX TOCYIapCTBEHHYIO
aKKpeAUTAIMI0 00pa30oBaTeNIbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
oO11ero, cpeaHero oOmIero oOpa30BaHUsI OpPraHU3AUSMU, OCYIIECTBISIOMIMMU
o0pa3oBaTEIbHYI0  JEATCIBHOCTh U YCTAHOBJIEHUS  TMPEAEIbHOTO  CpOKa
WCIIOJI30BaHUs UCKITIOUCHHBIX yueOHUKOB" (Ne 858 ot 21.09.2022 1.).

YueOHblii mmaH  o0pa3oBaTENBHOTO  YUPEXKACHUS  MOPEeayCMATPUBAET
u3zydyenue ¢usuku Ha 6azoBoM ypoBHe B 10-11 kmaccax. OOmiee yucio 4acos,
PEKOMEHIOBAaHHBIX sl m3ydeHus: pusuku — 136 wacos: B 10 kmacce — 68 vacos (2
yaca B HeJzlelno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 IO3HAHMS.

®usuka — Hayka o npupone. HayuHble METOIBI NO3HAHUSA OKPYXKAIOLIETO
mupa. Ponp »sKcnepuMeHTa W TEOpUM B IIPOLIECCE IMO3HAHUA IPHUPOABL
OKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (pU3NYECKUX SBJIECHUN U mpoueccoB. HayuHble rumoTessl.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Pons u Mecto pusuku B GOpMUPOBAHUHM COBPEMEHHON HAay4YHOU KApPTHUHBI
MHUpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

JleMoHCTpauuu.

AHanoroBble W HHU(PPOBBIE HU3MEPUTETHHBIE NPUOOPHI, KOMIIBLIOTEPHBIC
JATYUKH.

Paszgea 2. MexaHuka.
Tema 1. Kunemartnka

Mexanuueckoe naBHxeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPSIMOJUHEHHOE IBMXKEeHHE. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IepeMELICHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuuenHnoe naBmxeHwe. [IBUKEHHWE MATEpPUAIIBHOM TOYKH IO
OKPYKHOCTH C MOCTOSTHHOM 10 MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocth. [lepuon n yacrora oOpanienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETP,
JIBUKEHUE CHAPSAOB, LIETIHbIE M peMEHHBIE TIEpeIayuu.

JlemoHcTpanum.

Mopaenb cucteMbl 0TCUETA, WILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBYDKCHUSL.

[IpeoOpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmonenue nBuxkeHHs Tena, OpPOLIEHHOTO MOJ YIiOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

HanpaBnenue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

YyeHnueckuit SKCIepUMEHT, J1ab0opaTopHbIie PabOTHI



N3ydyeHne HEpaBHOMEPHOIO NBUKEHUS C LIEIBIO ONPEAECIECHNS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IYTSAMH, MPOWJICHHBIMH TEIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /InHamuka.

[Ipuauun  otHOocutenbHOCTH  ['amunes. llepBwii  3akoH  HeroToHAa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tema. Cuia. I[lpunuun cynepnosunnu cui. Bropoii 3akon Herotona
JUUI. MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BceMHUpHOro TAroteHus. Cuia Tsoxectd. llepBas kocMHuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (mokos, CKOJbXEHHs, KadueHusi). Cuia TpeHHs.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHUS U cuia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TeJa B )KUIAKOCTH WJIH Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHusd. [lnedo cuibl. YcmoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHudeckne YCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHWE: TMOJIINIHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpanuu.

SIBrieHME NHEPIUHN.

CpaBHeHUE Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U NAICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Tea. Buabl paBHOBECHS.

VYyeHnueckuit SKCIepUMEHT, J1a00paTOpHbIe PabOTHI

N3yuenune nBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycinoBUM paBHOBECUS TBEPIOTO TeENA, HMEIOIMIETO OCh
BpALLCHUS.

Tewma 3. 3akOHBI COXpaHEHHS B MEXAHHKE.

NmMnynbe maTepuanbHOM TOYKHM (Tesa), CUCTEMbl MaTepHUaTbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJibca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »Heprusi maTepuanbHOM TOukH. Teopema 00 M3MEHEHUU
KMHETHYECKOW SHEPIHH.

ITorennmanbHas DHEPTHSL. IToTrennmansHas DHEprus yIpyro
nepopMuUpoBaHHON  mpyxuHbl. [loTeHnumanbHas SHeprus Tena  BOJIU3U
IIOBEPXHOCTU 3EMIIU.

[loreHunanpHble W HenmoTeHUWanbHble  Ccuibl.  CBs3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckne yCTpoMCTBa M MPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIED,
IIPYKUHHBIN UCTOJIET, TBUKECHUE PAKET.

JleMoHCTpanuuu.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktuBHOE BHXKEHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPaTHO.

Y4eHnuecKuil IKCIEPUMEHT, J1JaOOpaTOpHbIE padOTHI

N3ydenne aOCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ U3MEHEHUEM MEXaHWYECKOW SHEpruu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Paszpnes 3. MouekyasipHasi pu3uKa 1 TEPMOAUHAMMKA.
Tema 1. OCHOBBI MONEKYISIPHO-KNHETUYECKON TEOPHH.

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS 4YacTUI BellecTBa. MoAenum CTpOEHHUsI ra3oB, XKUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

Tennosoe paBHoBecue. Temmeparypa u €€ usmepenue. Illkama remneparyp
Llenbcus.

Mopens  upeanmpHOoro rasa. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KUHETUYECKOW TEOpUH HUACANBbHOro raza. AOCOJIOTHas TemIieparypa Kak mepa
CpeIHENM KWHETHYECKOM JHEpPruu TEIUIOBOrO IBMKEHMA dactul] rasa. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH /JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTraBlieHUe M3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuueckue YCTpPOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: TEepPMOMETD,
OapomeTp.

JleMoHCTpauuu.

OnbIThI, OKA3bIBAIOIINE HWCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnpiTel 10 AU Py3UH KUAKOCTEN U Ta30B.



Monens OpOyHOBCKOTO TBUKECHHS.

Mogaens onbita [lITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS HJICAJIBHOTO Tasa,
U30IPOLECCHI.

Y4eHnYeCKUi IKCIEPUMEHT, TAOOpaTOpHbBIE PabOTHI

Omnpenenenne mMacchbl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
00BbEMa KOMHATHI, JJABICHUS U TEMIIEpaTyphl BO3IyXa B HEMl.

HccnegoBanne  3aBUCUMOCTM  MEXKAY  HapaMeTpaMH  COCTOSIHUA
pa3peKeHHOro rasa.

Tema 2. OCHOBBI TEPMOAMHAMHUKHU.

TepmoanHamuueckasi cucteMa. BHYTpeHHsISl SHEPrusi TEPMOJUHAMHYECKON
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 amuabatHOM mpouiecce. I[lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh PO1IECCOB B MPUPO/IE.

TeruioBele  mammHbl.  [IpuHOMNBI  JEUCTBHS  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckne yCTpoWCTBA M NPAKTHUUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

JleMoHCTpauuu.

N3meHenne BHYTpEHHEW PHEPTUU Tella MPU COBEPIICHWU PaOOTHI: BHUIET
npoOku U3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHs (BUICOIEMOHCTPAIINS).

N3MeHeHne BHyTpEHHEN dHEpruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaaye.

OnpIT mo anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mogenu mapoBoil  TypOWHBI, JBUTAaTelsl BHYTPEHHEro  CropaHus,
PEaKTUBHOTO JIBUTaTEJIsl.

YyeHnueckuil SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

N3mepenune yaenbHON TEIITOEMKOCTH.

Tewma 3. ArperatHble cOCTOSIHUSA BeliecTBa. Pa3oBble NEPEXOBI.

[TapooGpa3oBanue u koHaeHcanusa. Mcmapenue n kuneHne. AOGCOTIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YpaenbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHHSI OT 1aBJICHUSI.



Tsépnoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpeMmMeHHble Marepuaibl. [lnmaBienue u
KpUcTayuM3anus. Y AelibHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU TOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

JleMoHCTpauuu.

CBoiiCTBa HACBHIIIIEHHBIX TAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHusl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIoB.

Y4yeHnvueckuit SKCIIepUMEHT, J1a00paToOpHbIe PaObOTHI

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. djekTpoauHamMuKa.
Tema 1. DnekTpocraruka.

ONeKTpu3alus Tell. JJNEKTpUYEeCKUW 3apsan. JlBa BUIA SIEKTPUUYECKUX
3apsinoB. IIpOBOJHUKM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHBIM 3IEKTPUYECKUUN
3apsa. Dnektpuueckoe mnosie. Hanpssk€HHOCTE anekTpudeckoro mnodist. IIpuHoun
CYNEpPHO3UIIUNA INCKTPUUYECKUX Tose. JIMHUM HanpsHKEHHOCTU DJIEKTPUUYECKOTO
TIOJISL.

PaGora cun anekrtpocratmueckoro  mojs. [lorenmman.  PasHocTb
MOTCHIUANOB. [IpOBOAHMKM W JOMIJNEKTPUKA B BJEKTPOCTATUYECKOM IIOJIE.
Jusnexkrpuyeckasi NPOHUILIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHuyeckre yCTpOHWCTBA M NPAKTHUYECKOE NPUMEHEHHE: HIIEKTPOCKOIL,
IEKTPOMETP, DJIEKTPOCTAaTHUECKass 3allluTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

JlemoHcTpanum.

Y CTpOUCTBO Y MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

BzanmopaencTBue Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAId
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Y4eHnueCcKuil IKCIEPUMEHT, TaOOpaTOpHbIE PadOTHI



N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IIoCTOSIHHBIN 2JIEKTPUUECKUM TOK. TOKM B pa3IMyHbIX Cpeaax.

ONEeKTpUYECKUA TOK. YCIOBHS CYLIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTKa LETH.

DNEKTPpUYECKOE CONPOTUBIICHUE. Y ACIBHOE COINPOTUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoyma—Jlenna. MoniHocTh
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIasl CHUJIa U BHYTPEHHEE CONPOTUBIEHUE HCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyecKol nenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAs  IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOCTBEHHas W IpUMECHas  IPOBOAMMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OneKkTpuYeckuid TOK B  pacTBOpaXx M pacIiulaBax  JJIEKTPOJIMTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnexkTpudyecknuid TOK B ra3ax. CamMoOCTOSATENBHBI U HECAMOCTOSTEIBHBIN
pazpsaa. Monunus. [Lna3zma.

TexHuyeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

JleMoHCTpanuu.

N3mepeHne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUAJUHIAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMmelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMmoe wu3MepeHue JIIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psax U IpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

VYyeHnueckuit SKCepUMEHT, J1a00paTOpHbIe PabOTHI

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne 3aeKTpOABUKYIIEN CUIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue anektponmsa.

MexnpenMeTHsIe CBSI3H.



N3yuenue kypca ¢uszuxu 6azoBoro yposHs B 10 kiacce OCyIIECTBIISIETCS C
y4€TOM COJEpKATEIbHBIX MEXIPEAMETHBIX CBSI3€ C KypcaMu MaTeMaTHKH,
OMOJIOTHH, XMMHHU, Te0orpaduu U TEXHOJIOTUH.

MesxIpeaMeTHbIe MOHSTHS, CBSI3aHHBIE C HM3YYEHHEM METOJO0B HAYy4HOTO
NO3HAHUS: SIBJICHHE, HAY4HBIH (akT, rumoresa, (uzndeckas BETUYMHA, 3aKOH,
Teopwsi, HaOJI0ACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, H3MEPEHHE.

MareMaTika: pelieHHe CHCTEMbl ypaBHEHHH, JuHEHHas (yHKIus,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI M UX MPOCKIIUU Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB.

buonorus: Mmexanmdeckoe ABIKEHUE B KUBOH mpupoae, Auddysusi, ocMoc,
TEIUI00OOMEH KUBBIX OPTaHU3MOB (BUIBI TEILJIONEpEIayl, TEIIOBOS PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

XuMusi: JUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHUE aTOMOB M MOJEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEN U
ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, 3JIEKTPOJIMTHYECKAsl UCCOLMALNA,
rajJbBaHUKA.

['eorpa¢usi: BIaXXHOCTh BO3yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonorus: npeoOpazoBaHUE ABMXKEHUN C HUCIIOJIb30BAHUEM MEXAHU3MOB,
yu€T TpeHuss B TEXHHUKE, MOALIMIHUKU, MHCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMIyJTbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJTyYeHUs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE€ HaHOMAaTepUaAlOB, W
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKas 3alllMTa, 3a3eMJICHHE AJIEKTPONpPHUOOPOB,
KCEPOKC, CTpYWHBIT IPUHTED, AJIEKTpOHArpeBaTeIbHbIC puOOpHI,
AIIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.
Tema 3. MarauTtHoe nosie. JIEKTPOMAarHuTHAsE UHAYKIHS.

IloctossnHble  MarHuThl. B3amMojelcTBHE  IOCTOSIHHBIX ~ MarHHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM wuWHAayKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUWU. KapThHa JIMHUKA MAarHUTHOU
VHIYKLWAH [OJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOEe mMoOJIE TPOBOAHHUKA C TOKOM. KapTuHa IJMHUNA WHIYKIUU
MAarHUTHOI'O TOJISL JUIMHHOTO IPSIMOTO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBO/JI-HUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTBue npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moayiabp W HampaBiieHHE. JIBI)KEHUE 3apsyKEHHOMN
YaCTHUIIBI B OJHOPOIHOM MarHuTHOM I1oJjie. PaGoTa cunbl Jlopenia.



SIBneHne HneKTpoMarHuTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJBIXKYIAsd Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe mnojie. DIEKTPOABWKYLIas CUJIa HHAYKIUUA B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHua.

NHnykTuBHOCTh. SIBIIEHHE CaMOMHAYKUHUH. OJNEKTPOABMKYIIAS CHJA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: IOCTOSIHHbIC
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS M1€Yb.

JleMoHCTpauuu.

OmneIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIUX MarHUTHOTO MOJIA.

B3anMozeiicTBre AByX MMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBrue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM UHIYKIUH.

IIpaBuino Jlenna.

3aBUCUMOCTD JIEKTPOABUKYILIEH CUIIbI MHIAYKIIMH OT CKOPOCTU U3MEHEHUS
MarHMTHOTO MOTOKA.

SIBneHue caMOMHIYKIIUH.

YueHnueckuit SKCIEPUMEHT, 1a00paTOPHBIE pabOTHI.

N3ydeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

Paspnen 5. KosieOanusi ¥ BOJTHBI.
Tema 1. Mexanudeckre 1 2JIEeKTPOMarHUTHBIE KOJICOaHUsI.

KoneGarenbnast cucrema. CBOOOJIHBIE  MEXaHWYECKHE  KOJIeOaHMs.
["apmonnyeckue konebanms. [lepumona, wactora, amrmumryga u ($aza KoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpaiieHue 3HEPTUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii koHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCaIbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroumux KojieOaHusX. BoIHy)AeHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BoiHykeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.



Ilepemennblii TOk. CHHYyCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA WU
HaIpsHKECHUS.

Tpancopmarop. [IponsBoacTBO, nepegadya u MNOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckne ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

JleMoHCTpauuu.

Uccnenoanne mnapaMeTpoB KOJI€OATENBHOM CHUCTEMbl (MPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

Habnronenue 3aryxaromux KojieOaHui.

UccnenoBannie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcmmorpaMMsl (3aBUCUMOCTHU CUJIBI TOKA M HAMIPSKEHUS] OT BPEMEHH) JIsI
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1OCIENOBATEIBHOM COCAMHEHUM PE3UCTOpA, KaTYyIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb TMHUY IIEKTPOIIEPENAYN.

VYyeHnueckuil SKCepUMEHT, J1a00paTOpHbIE PAOOTHI

HccnegoBanue 3aBUCMMOCTH MEpUOAa MaJIbIX KOJEOAHUM rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MAacChl rpy3a.

HccrnenoBanne mNEpEMEHHOTO TOKa B LENH U3  IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKN U PE3UCTOPA.

Tema 2. MexaHn4YeCKHE U DIIEKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJHBI, yciaoBus pactnpocTpaHeHusa. Ilepuon. CkopocTb
pacnpocTpaHeHUusT W JUIMHA BOJIHBL. llomepeuHble M TIPOJOJIBHBIE  BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS M3JIyYE€HHS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnasi opuenTtanusi BekTopoB E, B, V B anexkrpoMaruutHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. [[puMeHeHNe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUA. Pannonokamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIECH CPEbI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBAsl JIMarHOCTHKAa B TEXHHKE M MEIHILIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

JleMoHCTpauuu.

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.



Koneouromieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM |
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH:  OTpa)KEHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Tema 3. Onrtuka.

I'eomerpuueckass ontuka. [IpsMonuHENHOE pacopoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHus cBeta. IlocTpoeHne n3o0paxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomiienne cBera. 3aKOHBl MPEJIOMIIEHHUS CBeTa. AOCOIIOTHBIN
nokaszarenp npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbiil yrou
MIOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CioxHbIi cocTaB Oesoro cBera. LBerT.

CobOuparouie u pacceuBaroue JUH3bL. ToHkasg muH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakusa cBera. JludpakinuonHas pemeTka. YcClIoBUE HaOIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBINA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

JlemoHcTpanum.

[IpsAsMONIMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE W NPEJIOMIICHHE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moieslb CBETOBOAA.

UccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue natepdepeHnm crera.

Ha6nronenue nudpaxiuu ceera.

Ha6nronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tomydyenue cnekTpa ¢ mOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.



Ha6nronenue nonsipuzanuu cBeTa.

Y4yeHnueckuit SKCIepUMEHT, J1a00paTopHbIe PabOTHI

N3MmepeHune nokazaress npeioMJIeHUs CTEKIa.

WccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeNHAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['pannpl TPUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku. lloctymarsl
CIICIMAJIbHOW TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpallleHUE
JUTHBL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBsI3p MaccChl € DHEPTUEN U UMITYJILCOM PEIATUBUCTCKON YACTUIIBI. DHEPIUs
ITOKOSI.

Paznen 7. KBantoBasi pusnka.
Tema 1. DneMeHThI KBAHTOBOW ONTHUKHU

®otonbl. Dopmyna I[lnanka cBa3u 3Hepruum (OTOHA C €ro YacTOTOM.
DHeprus ¥ UMIYJIbC (HOTOHA.

OtkpeiTre u uccienoBanue Gorodpdexra. OnbiTel A.I'. CtoneToBa. 3aKOHBI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dbotorddexra.

JlaBnenue cBera. OneiTel I1.H. JIcGenena.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHYECKOE MNpUMEHEHUe: (HOTOIIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapesi, CBETOIUO.

JleMoHCTpanuu.

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. CtpoeHue atoma.

Mopens atroma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHIIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cneKTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bosiabl ne bpoina. KopryckynisipHO-BOIHOBOM
JyaJIu3M.

CnoHTaHHOE W BBIHYJICHHOE U3JIyYEHHE.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE INPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCTpauuu.

Monens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.



Habmoienne nuHeRvaThIX CeKTPOB U3ITyUCHHUS.

Jlazep.

VYyeHnueckuit SKCIIepUMEHT, J1ab0paTopHbIie pabOTHI.

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. ATomMHOE s11pO.

OKCHEPUMEHTBI, JT0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paavoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe npoToHAa U HelTpoHa. HyknonHas monens sapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnan. OJEKTpPOHHBII W TO3UTPOHHBIN Oera-pacnag. [‘amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES s1I€Ep.

Anepnsiii peaktop. TepmosimepHbii cuHTe3. [IpoOiemMbl M TMEPCIIEKTHUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

OnemMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTallbHBIC B3auMOJACHCTBUS. EAMHCTBO (U3MYECKON KapTHHBI
MHpa.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE TPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

JleMoHCTpanuu.

CUY€TUrK MOHU3HUPYIOIINX YACTHLI.

YyeHnueckui SKCIepUMEHT, J1a00paTOpHbIE PaOOTHI

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbl  pa3BuTus acTpoHoMmuH. [IpuKiiamHOE W MUPOBO33PEHYECKOE
3HA4YEHUE aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Besnus, SpkKue 3BE3MBI, IIAHETHI, UX BHIAMOC
JBHKEHUE.

ConHeuHas cucrtema.

Connue. ComHeuHas akTUBHOCTb. Mctounumk sHepruu ConHI@ M 3BE3N.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J[MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boounu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mneunslii [Iyte — Hama I'anaktuka. Ilonoxxenne u aBmxenue CoiHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:ma. Pazoeranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3MydEHHUE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyennueckue HaOIIOICHHUS.

Ha6nronenus: HeBOOPYKEHHBIM TJIa30M C MCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1ust CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuydoro [TyTu.

Ob6o061aro1iee TOBTOPEHHUE.

Ponp Qusnku u acTpoHOMHUHM B HKOHOMUYECKOM, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbIE CBA3H.

N3yuenne kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

MexnpeaMeTHbIE TOHATHUS, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

MaremaTuka: pemieHUE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonorus: snexkTpuyeckue SBICHUS B JKUBOW MPUPOJE, KoyeOaTenbHbIC
JBUKEHHS B )KUBOW IPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

XuUMusi: CTPOEHHUE aTOMOB U MOJEKYJ, KPUCTAUIMYECKasl CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa3OBaHMsS  KPUCTALIMYECKOW  PEIIETKH,
CIIEKTpaJIbHBIN aHaJIU3.

['eorpadusi: MarHuTHble TONIOCAa 3€MIIM, 3aJI€KM MarHUTHBIX  PYI,
(boTOoChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

TexHoIOrus: JWMHUM BJIEKTPOIEpenady, TIE€HEpaTop TIEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHAYKUMOHHAsA II€Yb, pajap, PaauONpUEMHUK, TEJIEBHU30D,
anteHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
COJTHeuHas Oatapesi.



IIJIAHUPYEMBIE PE3VJILTATHI OCBOEHUS MTPOTPAMMABI IO
®U3UKE HA YPOBHE CPEJHEIO OBILIETO OGPA3OBAHUS
(FA30BBIil YPOBEHD)

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
o0pa3oBaHMs JOKHO OOECHEYUTh JOCTH)KCHHE CIEAYIOMUX O0y4YarouMMHCS
JUYHOCTHBIX, METANPEIMETHBIX U TPEAMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS YyueOHOro mpeamera «DuznKa»
JIOJKHBI OTPaXkaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYArOUIUXCSl PYKOBOJICTBOBATHCSA
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA JIEITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HAIpPaBICHUHN
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCThH TPAKIAHCKON MO3UIIMK 00YYaIOMIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJICMCTBOBATh C COIMAIIbHBIMA MHCTUTYTaMHU B COOTBETCTBUU
¢ uX QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHHSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHWBATH CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

4) 5CTETUYECKOTO BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUYAs OCTETUKY HAay4HOTO
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) Tpy10BOTO BOCIIUTAHHMS:



WHTEpPEC K pa3InyHbIM chepam MpoPecCHOHATBHON NeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHMIO B 001aCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 9KOJIOrMYECKOT0 BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTMUECKOW KYJIBTYPhl, OCO3HAHHUE TI00ATBLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IUIAHUPOBAHUE W OCYLIECTBJICHUE JICWCTBHM B OKPYXXAOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

Pacmpenne omnbiTa JESITENBHOCTH SKOJIOTMYECKOW HAIMpaBJIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) IICHHOCTH HAYYHOT'O TTO3HAHMUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE IIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISATH  MPOEKTHYIO M HCCIEIOBATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

B mponecce n1O0CTHKEHUS! JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBbI
no (QuU3MKEe I8 YpPOBHS CpeaHero ooOmero oOpa3oBaHUS y O0O0y4arolmuxcs

COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEJUICKT, TIPEAMOIar aroIHA
c(hOpMHUPOBAHHOCT:
CaMOCO3HaHUA, BKJTIOYAIOIIETO CHOCOOHOCTH MTOHUMATh CBOE

HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPa3BUTHUA COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOLIEH CTPEMIIEHUE K JOCTHXKEHUIO LIEIN U
yCcrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JIE€HCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPU OCYIIECTBICHUHU OOIICHHSI, CTIOCOOHOCTD K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CHOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS! C APYTMMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DIJIUKTBHI.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeMEeTHBIC PE3yNIbTaThl OCBOCHHUS IPOTPaAMMBI CPEIHETO OOIIero
oOpa30BaHUs JIOJDKHBI OTPaXKaTh:

OBnajzicHNE YHUBEPCAJTbHBIMY MO3HABATEILHBIMH /1€l CTBUSIMH .

1) 6a30BBIC JIOTHYECKHUE ICUCTBUS:



CaMOCTOSITENIbHO  (DOPMYNIHpOBaTh W AKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpeNeNsaTh UENN JAESITeIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKEHUS,

BBISIBJISIT  3aKOHOMEPHOCTH W TIPOTHUBOPEYMsT B  pPaccMaTpUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIU3a MUMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B  JCSTEIBHOCTb, OIICHMBATh COOTBETCTBUE
pe3yJIbTaTOB LIETSM, OLIEHUBATh PUCKH MOCIIECCTBUN 1€ATEIHHOCTH;

KOOPJAMHHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHUSX PEANbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BBIE UCCIIEIOBATENBCKUE JCHCTBUS:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBHIMU TMOHSATUSMU U METOJaMHU
bu3nUecKoil HayKH;

BJIa/I€Th HaBbIKaMHU Y4EOHO-UCCIEA0BATEIbCKON U MTPOEKTHOM 1E€ATEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3ahaud (PU3MUECKOTO COJEp)KaHUs, NPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MO3HAHUS;

BIIQ/ICTh BUJAMHU [JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUsA, €ro
WHTEPIIPETallY, MPeoOpa3OBaHUI0 W TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISBJISTh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJlM3WpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Yy €€ pelieHHs, HaXOAWTh apTyMEHThI i JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE pEIIEHUS 3aladd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BATEIHHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YyMETh TIEPEHOCHUTHh 3HAaHUA 1O (U3MKE B MPAKTHYECKYI 00JIacTh
KHU3HECITCIbHOCTH;

yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBHIE HJICH, PEAJIaraTh OpPUTHHAIBHBIC TOAXO/IbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

3) pabota ¢ uadopmaIuei:

BJIaIETh HaBbIKAMU MOIy4YeHUs: HHDOpMAIu (HU3MUYECKOTO COJIEPKaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 U HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
IPEICTaBICHNUS;

OLIEHMBAThH JOCTOBEPHOCTH MH(OpMAIINH;



UCIIONIb30BaTh  CpPEACTBA HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIHOHHBIX
TEXHOJIOTUI B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3ajlad ¢ coOiofeHrueM TpeOOBaHUN JProHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, TMPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 06€301aCHOCTH;

Co3/1aBaTh TEKCThl (PU3UYECKOTO COJAECpPKAaHUA B Pa3IUUHbIX (dopmarax ¢
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUU U IEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATIBLHYIO
dbopMy mpeAcTaBICHUS U BU3yaTU3alllu.

OBnazeHne yHUBePCAJIbHBIMU KOMMYHUKATUBHBIMH /1€/iCTBUSIMH .

1) oO1ienwue:

OCYUIECTBJIATh OOLIEHWE Ha Yypokax (U3HMKA W BO BHE-YpPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MNPEANOCBUIKM KOH(DJIMKTHBIX CHUTyalMd M  CMSAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOK TOUYKY 3PEHHUS C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) cOBMECTHAsI IEATEIbHOCTb:

NOHMMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON UM MHIAUBUIYAJIBHON
paboThI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX IEHCTBUI ¢ y4€ToM OO0IIMX
MHTEPECOB, U BO3MOKHOCTEN Ka)KIOT0 YjeHa KOJUIEKTHBA;

MpUHUMATh LEJIH COBMECTHOM  JIESITEIbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUA TNO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JEWCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJAJa M KaXJOro y4YacTHMKA KOMaH[bl B
oO1IMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKTHI, OLICHWBATh HAEU C IO3ULIHMM HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

OBnazeHNE YHUBEPCAJIbHBIMH PEryJsiTHBHBIMH /1C/iCTBUSIMH

1) camoopranuzarusi:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSTENIbHO COCTAaBJISTh IUIAH PEIICHUS PACUETHBIX UM KaYeCTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MPAKTUYECKON paboThl C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTEHUH;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaThH €ro, OpaTb Ha celsd
OTBETCTBEHHOCTb 32 PEILIECHHUE;



OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO JPYIUIAHA B 0O0JIACTH
(bU3HKH, TOCTOSTHHO MOBBINIATH CBOWM 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyaIlMsIM, BHOCHTh KOPPEKTHUBEI B JIEATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;

BJIaJICTh HABBIKAMH  [O3HABATEIBHOH  peQIeKCMH KaKk  OCO3HAHHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAHUII;

HCITOJTh30BaTh MPUEMBI pe(IIeKCHH sl OIIEHKH CUTYyalluH, BHIOOpa BEPHOTO
pEIICHHSI;

OIICHWBAThH PHCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHIKCHUIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX TPH aHAIW3€ pPE3yJIbTaTOB
NeSTETLHOCTH.

3) npuHsTHE CEOS U IPYTUX:

IpPUHUMATh Ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHThI JPYTUX TMpHU aHalM3€ Pe3yJbTaTOB
NEeSTeIbHOCTH;

PU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIHOKY.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOTpPaMMbl 1O (U3UKE K KOHILY
oOyuenus B 10 kiiacce:

JEMOHCTPUPOBATh Ha MpPUMEPAX pPOJib U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIOIEH;

VUYUTHIBATH TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJICIICH:
MaTepualibHas TOYKa, MHEepLHUAJIbHAs CUCTeMa OTCu€Ta, adCOIIOTHO TBEPAOE TEJO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaad;

pacno3HaBath (hU3UYECKUE SIBICHUS (ITPOIIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JNEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHue TeJ, JBWKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TeJl MPU HArPEeBaHUH (OXJIAKIECHUH ), TETUIOBOE
paBHOBECHE, HWCHAPEHUE, KOHJCHCAlUs, IJIABJIICHUE, KPUCTAJIM3ALUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarPEBAHUU B 3aKPBHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30MpOLECCaXx,
ANEKTpU3alus TeJl, B3aUMOJEHCTBHUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE NIBMXKEHHE, HCHOJb3ys (PU3NYECKHE BEIUYMHBIL:
KOOpAMHATA, NyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTCHUHUAIbHAS SHEPIUs, MEXaHU4YeCKas



paboTa, MeXaHWYECKass MOINHOCTb; NPU ONHCAHUW MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOUIUE JTAaHHYIO (U3UYECKYIO BEJIMUYUHY C APYTUMU
BEJTMYMHAMU;

OMKCHIBATh W3YYEHHBIC TEIUIOBbIE CBOMCTBAa TEJl M TEIJIOBHIC SIBIICHMUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA SHEprusi, padoTa rasa,
KOO (PUIMEHT TMOJE3HOTO JCUCTBHUS TEIUIOBOTO JBUTATEINSA, IPU OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
0003Ha4YeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh  M3YYCHHBIE  JJICKTPUYECKHE  CBOMCTBAa  BeIllECTBA U
NIEKTPUUECKUE sBJICHHS (IIPOLIECChl), UCHOJBb3yS (U3UUYECKUE BEIMYMHBIL:
AIEKTPUUYECKUN 3apsifl, JIEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IO, MOTEHIHA,
Pa3HOCTh TMOTEHIIMAIOB;, TMPU OMHCAaHUU TNPABWIBHO TPaKTOBaTh (PU3MUYECKUN
CMBICII HCIIOJIb3YeMbIX BEIUYMH, HMX OOO3HAUYCHHUS M E€JIMHUIIBI; YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJTMYMHAMU;

aHAIM3UPOBaTh (U3UUECKUE TPOLIECCHI U SIBICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUS] MEXAaHMYECKOM DHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
MPUHLUN CYNEPHO3UIUA CHJI, TPUHIUI PABHOMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHENH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAaHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KylioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC TPHUHIUIIBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziudaTh YCJIOBHs UX O€30MMACHOTO UCIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHSTh JKCIIEPUMEHTHI MO WCCIICIOBAHUIO (PU3UYECKUX SBICHUU W
MPOIIECCOB C KCIOJIb30BAHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpobiieMy/3agadyy M TUIOTE3y Y4eOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPECHUS (DU3NUECKUX BEJIUYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

HCCIENOBATh  3aBUCHMOCTH MEXIy (OU3NYSCKUMHU  BEIMYUHAMH  C
UCIIOJIB30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,



¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYHH B
BUJI€ TaOnMIl U rpauKOB, A€JaTh BBIBOBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

co0roAaTh MpaBmiia OE30MACHOTO TPyJla IpU MPOBEACHUHN UCCIIEI0BAaHUN B
pamMKax y4eOHOTrO SKCIEpUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemate pacy€THble 3aJauyd C SIBHO 3aJaHHON (PU3UYECKONH MOJEIBIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIE NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEaTbHOCTDH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pemarthb Ka4yeCTBCHHBIE 3aJ1aun: BBICTPanBaTh JIOTUYECKH
HEMPOTHUBOPEUHMBYIO IIETIOYKY PACCYKICHUH C HCIOIh30BAHHEM HW3YyUEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NUECKUX SBJICHUI;

UCIOJb30BaTh  MPU  pEIIEHWH  Yy4eOHbIX  33Jad  COBpPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpHOM MH(pOpMalUy, MOITYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OPUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIETO MHUpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS N0 (DU3HWKE B TMOBCEIHEBHOW KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyMIE€ C BBIMOJHEHUEM PA3IUYHBIX COLHUAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PAaLUOHAIBHO PpACHpPElesTh OOS3aHHOCTU U
IUIAHUPOBATh JESATENIbHOCTh B HECTAaHAAPTHBIX CUTYyallUsX, OLEHUBATh BKJaj
Ka)KJ0r0 U3 YYaCTHUKOB T'PYTIIHI B pELICHHE pacCMaTpUBAEMOM MPOOIeMBbI.

[IpenMeTHbie pe3yabTaThl OCBOCHHS MPOrpaMMbl MO (U3MKE K KOHILY
oOyuenus B 11 kiacce:

JE€MOHCTPUPOBATh HA MPUMEpPax poJib U MeCTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NEATEIBHOCTH IJIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUDA;

YUUTBIBATh TPAHULBl TMPUMEHEHUS H3YYECHHbIX (U3UYECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, Jy4 CBETa, TOYCUYHbIM UCTOYHUK CBETA, siAECpPHas
MOJI€Jb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO s/ipa IpHU PELIEHUH (PU3NUECKUX
3az1ad4;

pacrno3HaBaTh (U3NYECKUE ABJICHUS (IIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKU: AJIEKTPUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE IEHUCTBUSA TOKA, B3aMMOJEHCTBUE



MarHuTOB, JJIGKTPOMAarHUTHAas WHAYKIUS, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE pPACIpPOCTPAHEHHE CBETa, OTPAKECHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas
PaIOAKTUBHOCTE;

OMHCHIBATh M3YYEHHBIC CBOWCTBA BEIIECTBA (DICKTPUYECCKUE, MATHUTHEIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTD  Pa3IMYHBIX  Cped) H|
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YAd (U3UYECKUE BEITHYMHBIL:
AIEKTPUUCCKUI 3apsjl, CHJa TOKa, JJICKTPUUECKOE HAMNpPSIKCHHE, DIICKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAJIOB, 3JCKTPOBIDKYINAsA CHiIa, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHria, WHIYKTUBHOCTH
KaTyIIKW, SHEPTUsl SJIEKTPUYECKOrO0 M MArHUTHOTO IOJIeH, MEpHoJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CWia TOKa B MpoIecce
TapMOHUYECKUX AJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIMA
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHHS U EJAWHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMYMHAMU;

OMKCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBICHHUS W TIPOIECCHI, HCIIOIB3YS
bu3MYeCcKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMIYJIbC (POTOHA, MEPHOJI TIOJTypaciiaia, SHEPT s CBsI3U
aTOMHBIX S7Iep, MPU ONMUCAHWU TPABUIBLHO TPAKTOBATh (DU3WYCCKHUN CMBICI
UCITOJIB3YeMBIX BEJMYMH, WX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (U3UUECKUE TPOLIECCHI U SIBICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCTEA0BATEIBHOTO U MapalieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHYKITUU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODiHIITEHHa mis PoTtodrddexra,
3aKOH COXPAHECHHS JHEPTUU, 3aKOH COXPAHCHUSI HMMITYJhCA, 3aKOH COXPAHCHHSI
AIIEKTPUYECKOTO 3apsjia, 3aKOH COXPAaHCHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOE€ BBIPAKEHHWE W YCJIOBHS (TpaHUIBl, 00J1acTH)
IPUMEHUMOCTH;

OTpeNeNnsaTh  HalpaBJICHUE BEKTOpAa HMHAYKIMH MArHATHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh W ONUCHIBATH H300paKEHHE, CO3/1aBAEMOEC IUIOCKUM 3EPKaIOM,
TOHKOM JIMH30M;

BBITIOJIHSTh JKCIIEPUMEHTHI MO WCCIICIOBAHUIO (PU3WYECKUX SBICHUU W
MIPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX, U KOCBEHHBIX H3MEPECHHI: MPU ITOM



dbopMmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJAUTH OMNBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISThH MPSIMbIE M KOCBEHHbIE U3MEpPEHUs PU3NYECKUX BETUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIeIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpsMBIX HM3MEPEHUH: IPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0JiroAaTh MpaBuUiia 0E30MacHOrO TpyJa MPU MPOBEJACHUU UCCICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
NEeSATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKONM MOMEIbIO,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a7aun
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE ISl €€ pEelIeHUus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pemarb KauECTBEHHBIE 3a/1auu: BBICTPANBAaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIEMOYKY pACCYKICHHM C HCIOJIb30BAHUEM HW3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEN U (PU3HUECKUX SIBICHMUII;

UCIIONBb30BAaTh  NpPH  pEHIeHMH  Y4YeOHBIX  3a7Ja4  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW M HAYYHO-TIONMYJIIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAILHIO;

OOBSICHATh MNPUHIUMBI JACUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOIr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

MPUBOJIUTH MPUMEPHI BKJIaAa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE TMPOILIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

MCIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (DU3HKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTatb B TpyHIe C BHIIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX pOJEH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHpelnensiTh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX CHUTYalMsSIX, OLICHUBATh BKJIAJ
Ka)KJ0r0 U3 YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
HaumeHnoBaHue pa3/esioB U TeM MPOrPaMMBbI Konrpojbnbie | IIpakrnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®UBUKA U METOAbI HAYYHOI'O
MMO3HAHUSA
bubnunoreka LIOK
®du3nKa U METOIbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro o pasxes 5 bubnunoreka LIOK
pasaeiy https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
P 2. MEXAHHUKA
ased https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
K
HHeMaTHIA > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
.
Aunamika https://m.edsoo.ru/7f41bf72
3aKOHBI COXpaHEHUS B MEXaHUK 6 1 1 bubmmorexa LIOK
OB Coxpate © © https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U
TEPMO/JINHAMUKA
OCHOBBI MONIEKYJIIPHO-KMHETHYECKOM Teopuu 9 1 bubmorexa LIOK
cHO OHIKYILIPHO STIHECKOR Teop https://m.edsoo.ru/7f41bf72
OCHOBBI TEpPMOAMHAMUKHI 10 1 bubnmnoreka [JOK



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

ArperaTtHble cocTosiHus BeniecTBa. Da3oBbie

bu6nmmoreka LIOK

3 5
epexoabl https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Pazgen 4. JIEKTPOJANHAMMUKA
bu6nmmoreka LIOK
1
UIeKTpOCTATHi 10 https://m.edsoo.ru/7f41bf72
5 ITocTosiHHBIN 2neKTpUYecKuil TOK. TOKH B 12 bubnuorexa [IOK
pa3IMYHbBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. SJIEKTPOJIUHAMUKA bubaunoreka [JOK
https://m.edsoo.ru/7f41c97c
MarnuTHOe none. DJIeKTPOMarHuTHast
1 UHIYKLHS 11 1 3
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
Mexanndeckne 1 QJICKTPOMAIrHUTHBIC
butmmoreka [IOK
1 Kone6anus 9 1
https://m.edsoo.ru/7f41c97c
MexaHU4JecKHne 1 QJICKTPOMArHUTHBIC
bub6mmoreka [IOK
2 BOJTHBI 5 1
https://m.edsoo.ru/7f41c97c
Ornruka butmmoreka [IOK
3 10 3

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




Uroro no pazgeny

24

Pasznen 3.0CHOBBI CIEIIUAJIbHOM
TEOPUHU OTHOCHUTEJIBHOCTHU

OCHOBHI CIIEHATEHON TECOPHH

bubmmoreka [JOK
OTHOCHTEIIBHOCTH 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
DJIeMEHThI KBAHTOBOKN ONITHKH butmmoreka [IOK
6
https://m.edsoo.ru/7f41c97c
Crpoenue atoma bubmmoreka [HOK
4
https://m.edsoo.ru/7f41c97c
ATomHOE SIIpO bubnuotexa [JOK
5
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15
Pazgea S.OJIEMEHTBI ACTPOHOMUHU U
ACTPO®U3UKHU
DNEMEHTHI ACTPOHOMHUU U aCTPODU3HKH bubnmnoreka [HOK
7
https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7




Pa3zpnen 6.0BOBIIAIOLIEE IOBTOPEHUE

Ob6o06miaroiee MOBTOPEHHE

bubmmoreka [IOK
4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
bubmmoreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41c97c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




INIOYPOYHOE IIJTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB
Ne DJIeKTpOHHbIe UG pPOBbIE
Tema ypoka KonTpoabubie IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI

®u3suka - Hayka o npupoje. Hayunsie Bbu6mmoteka [JOK

1 METO/IbI TIO3HAHUSI OKPYIKAIOIIETO 1 https://m.edsoo.ru/ff0c32e2
MHpa
Ponb u mecTo ¢pusuku B
o . bu6nmorexa LIOK

OpPMHUPOBAHUM COBPEMEHHOU

2 P pv P 1 https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU JIESITEIbHOCTH JIHOJICH
1(\)/[exaHquCKoe JIBU>KEHUE. Bumorexa 1IOK

3 THOCHTEARHOCTD MEXAHITCCKOTO 1 https://m.edsoo.ru/ff0c3508
nBwxenud. [lepemenienre, CKOpOCTb,
YCKOpEHHE
PaABHOMEDHOE oHelHOe bubmmoteka IIOK

BHOMEPHOE MPAMOJIUHEHH

4 p P 1 https://m.edsoo.ru/ff0c3620
JIBVOKCHUE
PaBHoyckopenHoe 0 eltHoe bubmorexa HHOK

BHOYCKOPEHHOE MPSIMOJTMHEHH

5 yCKOPp P 1 https://m.edsoo.ru/ff0c372e
JIBUKEHUE
Cro6 v bubmuoreka [{OK

B HOE TaJieHue. Y CKOpeHH!

6 OLOAHOS TIEACHHC. ¥ cRopemie 1 https://m.edsoo.ru/ff0c39cc
CBOOOJTHOTO TIaJICHUS

7 KpuBonuneliHoe 1BUKEHHE. 1 bubmuotexa [IOK



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

JIBr>keHne MaTepraibHON TOYKH T10
OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

[Tpunin oTHocuTenpHOCTH ["anues.

bu6nmoreka [IOK

8 WHeprpaibHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ffOc3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuna. [Ipunmun bub6nmoreka [IOK

9 CyIepro3uIuu cui. Bropoii 3akoH https://m.edsoo.ru/ffOc3be8
Herorona niis MarepuanbHOU TOYKH
Tperuii 3akoH HeroToHa miis bubmorexa HOK

10 https://m.edsoo.ru/ff0c3be8
MaTepHaIbHBIX TOUEK
3aKoH BceMUpHOTO TsroTteHus. Cuia bubmmoreka [JOK

11 TspkecTd. [lepBast kocMuueckast https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
Cuna ynpyrocru. 3akoH I'yka. Bec Bubmmorexa IOK

12 https://m.edsoo.ru/ffOc3e18
Tena
Cuna tpenus. KosddbuiuenT TpeHus.

13 Cuna CEHpOTHBJ‘IeI({bI/I(I:I ;Ipn I[BI/I)P;CCHI/II/I Bubmmorexa IOK

https://m.edsoo.ru/ffOc3f76

TeJa B )KUJIKOCTU WJIU ra3e
[locTynarenbHOE U BpalareabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bu6nmorexa LIOK
MowmenTt cuibl. [lnedo cunbl. Y cmoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
NMitynbsc MaTepHalbHON TOYKH, Bu6muorexa LOK

15 CHCTEMBI MaTePUAITbHBIX TOYCK. hitps://m.edsoo.ru/ff0c43d6

Hmnynbe cuiibl. 3aKOH COXpaHEHUs
uMIlysbca. PeakTuBHOE IBUKEHHE



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaboTta 1 MOITHOCTB CHJIBI.
Kunernueckas sHeprus MaTepuaibHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOW HHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

IMTorennumanpHas
sHeprus.llorennanbHas sHEprus
ynpyro ae(opMUpoOBaHHON PY>KUHBI.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMJIU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

18

IloTenuuanbHble U HEMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOTHI
HENMOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

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

19

JlaboparopHas pabota «lccrnenoBanue
CBSI3HM pabOThI CUJIBI C U3MEHEHHEM
MEXaHUYECKOM dHEepruu Tena Ha
IIpUMepe PacTSKEHHS] pE3UHOBOTO
KIyTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIIIPHO -
KMHETUYECKOI Teopuu. bpoyHOBCKOE
neuxenue. udpoysus

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc?

22

XapakTtep JBUKEHUS U
B3aMMOJEMCTBYSI YACTHIL] BELLIECTBA.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mogenu cTpoeHus ra3oB, JKUAKOCTEH U
TBEPJBIX TEI

Macca mounekyin. KonuuectBo

23 BemlecTBa. [locrosnnas ABoraapo
TemnoBoe paBHOBecue. Temneparypa u
24 e€ usmepenue. lllkana remneparyp
Ienscus
. bubnmnoreka HOK
25 Uneansusiii ras 8 MKT. Ocrosnoe https://m.edsoo.ru/ff0c4fde
ypaBueHue MKT
AGCOHI?THaﬂ TeMnepaEypa KakK Mepa BuGmorexa LOK
26 CDEAHCH KUHCTHHCOROM SHepri https://m.edsoo.ru/ffOc511e
JBUKCHHS MOJIEKYJl. Y paBHEHUE
Menaeneena -Kianeiipona
bubnuoreka [IOK
27 3akon Jlanbrona. ["a30BbIe 3aKOHBI https://m.edsoo.ru/ff0c570e
JlabopaTtopHast padota «HMccnenoanue
28 3aBHCUMOCTH MEX/Iy IapaMeTpaMu
COCTOSIHHS Pa3pEeKEHHOTO Ta3ay
H3omponecchl B UI€alIbHOM ra3e U ux bubmmorexa [OK
29 https://m.edsoo.ru/ff0c570e
rpaduyeckoe npeacTaBieHue
BnyTtpeHnHss sHeprus
TEPMOJNHAMUYECKOW CUCTEMBI U bubnunorexa LIOK
30 crocoObI €€ n3MeHeHus. KonmmuectBo https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTta. BuyTpeHHss
DHEPrHsl OJHOATOMHOIO UEATILHOTO



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

rasa

bu6nmoreka [IOK

31 Bupl Temionepeaaun https://m.edsoo.ru/ff0c5c36
VnenpHad TeI10 EMKOCTE BEIIECTBA. bu6nmoreka [IOK

32 Kosn4ecTBO TEIUIOTHI IPH https://m.edsoo.ru/ff0c5c36
Terutonepenade. AnuabaTHBIN mpoLecce
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubmmorexa LIOK

33 https://m.edsoo.ru/ff0cSefc
MIPUMEHEHHE K U30IPOoIeccam
Heob6patumocTs mpoiieccoB B bubmmoreka [JOK

34 npupoze. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 ITpunnun nevicrBus u KI1/I TerutoBoi ﬁigﬁ?/:.eezas(ﬂ).orﬁ/ﬁ% 600a
MAIIHHbI

36 Hukn Kapuo u ero KITJ{

37 DKoJ0oru4ecKue npooIeMbl
TEIUIOHEPTETUKHU
Ob6o6maromuit ypok «MomnexkynsipHas bubmmorexa LOK

38 https://m.edsoo.ru/ff0c6938
¢duznka. OCHOBBI TEPMOIMHAMHUKI
Konrponbnas pabora no reme bubmuoreka [IOK

39 «MonexynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

bubnunorexa LIOK
40 [TapooOpa3oBanye U KOHIEHCALHS. https://m.edsoo.ru/ff0c63b6

Hcnapenue u KAreHue



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOII0THAS U OTHOCHTEILHAS

bu6nmoreka [IOK

41 BJI&KHOCTH BO31yxa. HachIeHHbIIH https://m.edsoo.ru/ff0c64d8
nap
TB épnoe Teno. Kpucrammyeckue u
amo p(f)HBIe Tena iHI/IBO OTHS CBO bubmmorexa LIOK
42 . P ' P https://m.edsoo.ru/ff0c65f0
HCTB KpUCTAILIOB. JKunkue
KpucTtayibl. COBpEeMEHHBIE MaTEePHAITBI
[laBnenue u KpUCTaIIM3ALIMSL. bubmmoreka [JOK
43 VY aenbHast TEIIOTA TUIABJICHUS. https://m.edsoo.ru/ff0c6708
CyO6numarus
bubnunoreka LIOK
44 YpaBHeHHUE TEIUIOBOTO OaaHca https://m.edsoo.ru/ff0c6820
DJeKTpu3anus Tei. DINEKTPUUECKH i bubnnoreka [JOK
45 3apsia. JBa BUa 2JCKTPHUCCKUX https://m.edsoo.ru/ffOc6bcc
3apsI0B
butmmoreka [IOK
[TpoBOAHUKY, TUINEKTPUKH U
46 MOJIYIPOBOHUKU. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsia
B3auMoIeMCTBHE 3apsI0B. 3aKOH
bub6mmoreka [IOK
Kysona. ToueuHbIH 31€KTPUYECKUN
47 https://m.edsoo.ru/ff0c6ce4
3apsin
Harnpsk€HHOCTE SIEKTPHYECKOTO bubnuoreka IIOK
48

nosist. [IpuHiun cynepnosuuuu

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

SIEKTPUYECKUX TOJIEH. JInHuK

HANPSKCHHOCTH

Pabota cuit anekTpocTaTHYeCKOro

nois. [lorenmnuan. PasHoctb

bubmuoreka [IOK

49 https://m.edsoo.ru/ff0c6f00
MOTCHITUAIOB
[TpOBOHUKY U TUBIICKTPUKH B Bu6uoreka [IOK

50 SIICKTPOCTATHICCKOM IIOJIC. https://m.edsoo.ru/ff0c7018
JuanexTprueckas IPOHUIIAEMOCTh

bubnmnoreka IJOK

51 Dnekrpoemkocte. Konaencarop https://m.edsoo.ru/ff0c7126
DEeKTPOEMKOCTb TIIOCKOTO BuGmoreka [IOK

52 KOHJICHCAaTOpa. DHEPrUs 3apsHKEHHOTO https://m.eds00.ru/ffoc72c0
KOHJIeHCcaTopa
Jlaboparophas padota "U3mepenue

53 . "
AIEKTPOEMKOCTH KOHJIEHCATOpa
IIpuHuun AeUCTBUSA U IPUMEHEHHE

54

KOHACHCATOPOB, KOITUPOBAJIILHOT'O




anmapara, CTpyHHOTro MpUHTEpa.
DIreKTpocTaTHIecKas 3aIluTa.

3azeMiIeHHe IEKTPONpUOOpOB

55

OneKTpUYeCKUil TOK, YCIOBUS €T0
cyuectBoBaHUs. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Comportusnenue. 3akoH OMa Jist

ydacTKa Henu

56

[MocnenoBarensHOE, MapamieabHOE,
CMEIIaHHOE COETUHEHIE
npoBOAHKUKOB. JlaboparopHast pabora
«M3ydeHne CMENaHHOTO COCMHEHHS

PE3UCTOPOB»

bub6mmoreka [IOK

https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTD 3JIEKTPUIECKOTO

ToKa. 3akoH /xoynsa-JIenna

bu6nmoreka IJOK

https://m.edsoo.ru/ff0c7838

58

3axon OMa 117151 TOTHOM (3aMKHYTOM)

bu6mmoreka IJOK




anekTpudeckoi nenu. Kopotkoe
3ambIKaHue. JlabopaTopHas padora
«M3mepenue DJIC ucTOUHUKA TOKA U

€TI0 BHYTPCHHET'O COIPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAJIJIOB OT

TeMrepaTypbl. CBEpXIIPOBOIUMOCTh

60

DJIEKTPUYECKUHUTOK B BAKyyME.

CBOMCTBa SIEKTPOHHBIX ITy4KOB

61

[TonynpoBOAHKUKH, UX COOCTBEHHAS U
IpUMeCHas IIPOBOAUMOCTE. CBOHCTBA
p—n-nepexona. [1onynpoBoJHUKOBBIE

nprudOpbI

bub6mmoreka [JOK

https://m.edsoo.ru/ff0c84ae

62

DIEKTPUYECKUH TOK B PACTBOPAX M
paciuiaBax 3J€KTPOJIUTOB.

DIIEKTPOUTHYECKAS TUCCOITHAIIHS.

butmmoreka [IOK

https://m.edsoo.ru/ff0c82ba




DIIeKTpOIIH3

DJIEKTPUYECKUHUTOK B ra3ax.

. bubaunoreka [JOK
CaMocCTOATEeIbHBIUH
63 . https://m.edsoo.ru/ff0c84ae
HECaMOCTOSTENIbHBINPA3psi. MomHUA.
IInazma
DnekTpuuecKkre Npuoopsl U
YCTPOMCTBA U MIX IPAKTUIECKOE bubmmoreka [HOK
64 npuMeHenue. [IpaBrina TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O0600maronuii ypok bub6imoreka [IOK
65 «ONEKTPOTUHAMUKAY) https://m.edsoo.ru/ff0c88be
KontponbHas pabora o Teme
«QnektpocraTuka. [locToAHHBIN
butmmoreka [IOK
3JIEKTpUUECKUl TOK. TOKU B
66 https://m.edsoo.ru/ff0c8a8a

Pa3ITUYIHBIX cpenaxy , "IIeKTpoJuHaMHKa"




PesepBHBIif ypok. O6o00mIaromuii ypok

bubmmoreka [JOK

67 no temam 10 kimacca 1 https://m.edsoo.ru/ff0c8c56
bubmuoreka [IOK
PesepBHBIiT ypOK.
68 1 https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 5
[TPOT'PAMME
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kourpoabnbie| IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[NocTosiHHBIE MATHUTHI U UX
B3auMOoJIeicTBHe. MarHuTHOE TT0JIe. bubmuoreka IIOK
1 BekTop MarHuTHOW WHAYKIMHA. JINHUN 1 https://m.edsoo.ru/ff0c9778
MarHUTHOM WHIYKIMN
MarsuTHOE€ 110JI€ IPOBOJIHUKA C Bubmoreka [JOK
2 TokoM. OmeIT DpcTena. 1 https://m.edsoo.ru/ff0c98fe




B3aumoneiicTBre MpOBOJHUKOB C

TOKOM

JlaboparopHas pabora «3yueHnue

MAaruuTHOI'O IOJI KaTYIIKHU C TOKOM»

bubmuoreka LIOK

https://m.edsoo.ru/ff0c98fe

elicTBue MarHUTHOTO MOJIS Ha
MIPOBOAHUK ¢ ToKOM. Cuita Ammnepa.
JlaboparopHnas pabora
«HMccnenoBanue neCTBUS
[IOCTOSTHHOT'O MarHyTa Ha paMKy ¢

TOKOM

Bu6nuoreka IJOK

https://m.edsoo.ru/ff0c9ac0

JleficTBHE MAarHUTHOIO IIOJIS HA
JBIDKYIIYIOCS 3apsOKEHHYIO YaCTHITY.
Cuna Jlopenma. Pabota crtbt

Jlopenua

bubmuoreka IIOK

https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas HHAYKIU. [ToTok

BEKTOpa MarHUTHOU WHAYKIHH. DJ[C




WHAYKIHAW. 3aKOH 2JIEKTPOMarHuTHON

nHaykuuu @apanes

JlaGoparopHnas pabdora
«HccnenoBanue siBICHHS

SHCKTpOMaFHHTHOﬁ HUHAYKIUN

bubmuoreka LIOK

https://m.edsoo.ru/ff0cal50

WNHayxTuBHOCTS. SIBNIEHUE
camonHayknuu. 3J[C caMOMHTyKITHH.
DHeprus MarHUTHOTO TIOJIST KATYIIIKH C

TOKOM. DJIEKTPOMarHuTHOE T0JIe

Bu6nuoreka IJOK

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U UX
MIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3NIEKTPOMAarHUTEHI, 3JIEKTPOJIBUTATEIb,
YCKOPHUTENHN 3JIEMEHTApHBIX YaCTHII,

HUHAYKIMUOHHAA IICYb

10

O0o06marommit ypok «MarHuTHoe

oJie. DIEKTPOMAarHUTHASI HHITYKITHSDY

bubmunoreka IIOK

https://m.edsoo.ru/ff0cab82




11

KonTtponbsHas pabora mo Teme
«MarauTHoe noie.

QHCKTPOMEIFHI/ITHa}I UHAOYKIUS»

bu6nmoreka IJOK

https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
konebanus. ['apmoHnueckue
KoseOaHus. Y paBHEHHE
TapMOHHYECKUX KOJIEOaHMA.

[IpeBpamienue sHepruu

bubmuoreka LIOK

https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MabIX KojiebaHui Tpy3a Ha

HUTHU OT AJIMHBI HUTU U MACCBI I'py3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHHs B

UJIealIbHOM KOJIe0aTeIbHOM KOHTYpE.
Awnanorus MEXAY MEXaHHUYCCKUMU U

QJICKTPOMAariuTHBIMHA KoJIEOaHMAMU

Bu6nuoreka IJOK

https://m.edsoo.ru/ff0cbh820




15

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHU B HICATLHOM

KoJeOaTenbHOM KOHTYpE

bu6nmoreka IJOK

https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyXarIINUX
KoseOaHusX. BeiHyXIeHHbIE
MexaHndeckue Konebanus. Pe3onanc.
BEIHYXICHHBIE DIICKTPOMATHUTHBIC

KoJsie0aHus

bubmuoreka LIOK

https://m.edsoo.ru/ff0cbb86

17

[lepemennsriitok. CHHYCOMTANBHBII
MEePEMEHHBINTOK. MOIIHOCTH
MIEPEMEHHOr0 TOKA. AMILTUTYTHOE U
JIEUCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U

HaIpsDKEHUS

bubmmoreka IIOK

https://m.edsoo.ru/ff0cbd34

18

Tpancdopmatop. [Iponssoactso,
nepeavya u NoTpedieHne

3IEKTPUUECKON SHEPTrUU




19

Y CTpoicTBO U MMPaKTHYECKOE
MIPUMEHEHHUE IIIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeMeHHOro TOKa,

JIMHUH 3JIeKTporepeaay

bubmuoreka LIOK

https://m.edsoo.ru/ff0cc324

20

OKOJIOrHYecKre pUcKy Ipu
MPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnonabp3oBanus
ANIEKTPOIHEPTHU B TOBCETHEBHOM

KHU3HU

21

MexaHn4ecKre BOJHBI, YCIOBHS
pacnpoctpanenus. [lepron. CkopocTs
pacnpocTpaHeHHs U AJTUHA BOJIHBI.

HonepeqHHe " IIPOJO0JIbHBIC BOJIHBI

bubmoreka IJOK

https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3ByKa. [ poMKOCTB

3Byka. Beicota ToHa. TemOp 3ByKa

Bu6nmoreka IJOK

https://m.edsoo.ru/ff0cccOc




DNeKTpOMarHuTHBIE BOJTHBI, HX

cBolicTBa U ckopocTh. lIkana

bu6nmoreka IJOK

23 https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHIHATIEI paArOCBI3N U
TeJeBuaeHus. Pa3BuTne cpencTs
24
cBs13u. Pagunosiokamus
KonTponbHas pabora «Konebanus u
Bu6nuoreka IJOK
25 BOJTHBD»
https://m.edsoo.ru/ff0cc6f8
[IpsamoinuHeitHOe pacipocTpaHEeHHe
CBETa B OJIHOPOJHOM cpene. Bu6nuoreka IJOK
26 ToueuHblit HCTOUHMK CBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue cBeTa. 3aKOHbI
Bu6nuoreka IJOK
oTpaxxeHus cBeta. [loctpoenue
27 https://m.edsoo.ru/ffOcd4e0

M300paKeHUIB TUIOCKOM 3epKajie




28

IIpenomnenue ceeta. [TonHoe
BHyTpeHHee oTpakeHue. IIpenenpHblil
YTOJI MOJHOTO BHYTPEHHETO

OTpaKEHHUS

bu6nmoreka IJOK

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHnas pabora «3mepeHmne

moKasaTreisd HpeJIOMIICHHS CTCKIIa»

bu6nmoreka IJOK

https://m.edsoo.ru/ffOcd67a

30

JIunzer. [loctpoenune n300paxeHwii B
nuH3e. @opMyna TOHKON JTUH3BL.

VYBennueHue JTUH3EI

Bu6nmoreka IJOK

https://m.edsoo.ru/ffOcddle

31

JlaboparopHnas pabora
«HccnenoBanue CBOMCTB

M300paKeHUH B TMH3AX)

32

Jucnepcus ceera. CI0XKHBIN COCTaB
6enoro ceera. L[get. JlabopaTopnas
pabota «Habmionenne aucrepcun

CBCTa»




HuTtepdepenus creta. Jnudpakmmst

bu6nmoreka IJOK

33 . https://m.edsoo.ru/ffOced22
ceta. JudpakunonHas pemérka
[TonepedHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK

34 IMonspu3zarus cBeTa https://m.edsoo.ru/ffOcf02e
Onrtudeckre mpruOOpHI M yCTPOicTBa U

35 yCIIOBHUS UX O€30IaCHOTO MPUMEHEHHS
I'paHHMIBI IPUMEHUMOCTH
Knaccuueckoit mexanuku. [locTynare bubnuoreka [IOK

36 CIIEIHaTbHOUTEOPHH https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTH
OTHOCHUTENLHOCTH OJIHOBPEMEHHOCTH.

bubmuoreka IIOK

3amMe/yieHHe BPEMEHH U COKpAIlICHUE

37 https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PEISITUBUCTCKOM Bubmoreka [JOK

38

qaCTHUIbI. CBs3b Macchl ¢ BHGPFHCﬁH

https://m.edsoo.ru/ffOcfc68




HUMITYJIBCOM. 3HepFI/I$I TIIOKOs

KonTponbHas padora «OnTuka.

OCHOBBI CTIEIIMATIEHOMN TEOPUHU

bubmuoreka LIOK

39 https://m.edsoo.ru/ffOcf6f0
OTHOCUTEITLHOCTIY
®oronsl. Popmyna [Inanka. DHeprus Bubmuorexa [OK
40 U UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE
Bu6nmoreka IJOK
dotoaddekra. Onbito A. T
41 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsb! poToaddexTa. YpaBHeHUE
bubmmoreka IIOK
OuiHmTeriHa s poro3addexra.
42 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
Hasnenue ceera. OnbiTol I1. H.
Bu6nuoreka IJOK
JlebeneBa. Xumuueckoe AeWCTBHE
43 https://m.edsoo.ru/ff0d04a6

CBCTa




TexHuueckue ycTpoucTBa U

MPaKTHYECKOe MPUMEHEHHE!

44 ¢doTosnemeHT, poTomaTYMK,
COJTHEYHasi OaTapesi, CBETOIHO/
Pemenue 3amad mo teMe « DJI€MEHTBI bu6nmoreka IJOK
45 KBaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Mopenb aroma ToMcoHa. ONBITEI
Bu6nmoreka IJOK
Pesepdopna mo paccestHuO 0-9acTuIl.
46 https://m.edsoo.ru/ff0d091a
IInanerapnas Moaens aroma
bubmoreka IIOK
[Toctynatel bopa
47 https://m.edsoo.ru/ff0dOafa
Wznyuenue u noroiieHue GOTOHOB
bubmoreka IIOK
MIPH MIEPEXO/IE aTOMa C OJTHOTO YPOBHS
48 https://m.edsoo.ru/ff0dOafa

SHEPrUM Ha Apyroi. Buasl ciekTpos

49

BonHoBble cBoiicTBa yacThil. BoJHEI

bubmuoreka LIOK




ne bpoitna. KopoyckymsipHo-
BOJIHOBOMTyanu3M. ClIOHTaHHOE 1

BBIHYXXJICHHOC U3JTYUCHHUC

https://m.edsoo.ru/ff0d0ca8

OTKpI)ITI/Ie PaanuOaKTUBHOCTH. OnbIThI

Pesepdopna mo onpenenenuo cocraBa

bubmuoreka LIOK

50 https://m.edsoo.ru/ff0d0fd2
PannoaKTUBHOTO M3ITyYEeHUS
CgoiicTBa anba-, 6era-, ramMmma-
u3nydeHus. Biusaue
51 PaAMOaKTUBHOCTH HA KUBBIS
OpTaHU3MBbI
OTKpbITHE TPOTOHA U HEUTPOHA.
U3zotormel. Anbda-pacma. Bbubmuorexa LIOK
52 DJIEeKTPOHHBIIY TO3UTPOHHBIHOETA- https://m.edsoo.ru/ff0d1162
pacnan. ['aMMa-usnyueHue
DHeprus CBs3M HyKJIOHOB B sIIIpE. Bu6miorexa I[OK
53 slnepHeie peakumn. SnepHbli https://m.edsoo.ru/ff0d1356

peaktop. [Ipo0iemMbl, IEPCIEKTUBEI,




OKOJIOTHUYCCKHC ACIICKThI HZ[CpHOfI

SHEPTeTHKHN

54

OnemeHTapHbIe YacTULIbl. OTKPBITHE
MO3UTPOHA. MeToabl HaOII0AeHUS U
PETHCTPALAN DIIEMEHTAPHBIX YaCTHIL.
Kpyrasiit cron «®yHnaMmeHTalbHbIe
B3auMoaeiicTBusa. EnuncTBo

(U3M4EeCKOMKAPTUHBI MUPay

bu6nmoreka IJOK

https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neda. Co3pesaus,
HpKI/Ie 3Bé3III>I, INIAHCTBI, UX BUJIUMOC

JABHOXKCHHUEC. ConHeyHas cucrema

56

Comnaue. CoytHeyHast aKTUBHOCTb.

Ucrounnk >repruu CosHIa U 3BE37]

57

3BE311bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHOM

[10CJIe/10BaTeIbHOCTH. BHyTpeHHee




ctpoeHune 3BE31. COBpeMECHHBIC
MPEJCTABJICHUS O MPOUCXOKIACHUH U

sBojtoriuu CoJHIa U 3BE3]

58

MineunstiillyTe — Hama ["anakTuka.
ITonoxenne u apuxenne ConHua B
lanaxruke. I'anakruxu. Y€pHbie

JBIPBI B SIAPAxX rajgakTUK

59

Bcenennas. Paz0eranue ramakTuk.
Teopus bonbuioro B3psIBa.
PenukroBoe nsnyueHue.

MeTaranakTuka

60

Hepemennslie mpo0eMbl aCTPOHOMHU

61

Konrponbhas paboTa «neMeHThI

aCTPOHOMUHU U aCTpO(l)I/ISI/IKI/I»

62

O6o0maronumii ypok. Poib ¢puznku u




aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH chepax AesITeTLHOCTH

YCJIIOBCKaA

63

O6o06marommii ypox. Pois u mecto
(U3UKU ¥ aCTPOHOMUH B

COBPEMEHHOW HAy4YHOU KapTUHE MUPA

64

O6o06marommii ypok. Pois
¢duznyeckoii Teopuu B GOpMUPOBAHUH
npecTaBiIeHui o Gpuzndeckoi

KapTHHE MHpPa

65

O6o00mmaromuii ypok. Mecto
(u3NIecKoil KapTUHBI MUpPa B 00IIEM
psILy COBPEMEHHBIX €CTECTBEHHO-

Hay4HbIX IIPEJCTABICHUI O IPUPOJE

66

PesepBHbIil ypok. MarsuTHoe 1ouie.




DneKTpoMarHuTHas! HHIYKIIHS

PesepBublii ypok. Ontrka. OCHOBBI

CHENHUATBHONW TEOPUH

67 1
OTHOCUTEJIBHOCTH
Pesepubiii ypok. KBantoBas ¢usuka.

bubmuoreka LIOK

OneMeHThl aCTPOHOMHUHU U

68 1 https://m.edsoo.ru/ff0d1784
acTpOU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

®dusuka. 10 knace ./6a3oBbiit ypoBeHs/ Msikuties I'.J1., Byxosues b.b., YUapyrun
B.M. non penakimueii [lapde nreeBoit H. A.M.IIpocsenienue. 2020 r.
®dusuka. 11knacc ./6a30Bsiii ypoBens/ Mskumes I'.JI., bByxosues b.b., Hapyrun
B.M. non penakmueit [apde nreeBoit H. A.M.IIpocsenienue. 2020 r.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6mmoreka IJOK

POII

MOBII

Sknacc

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE
OBPA3OBATEJIBHOI'O IPOLECCA

O0opyaoBaHne HEHTPA eCTECTBEHHO-HAYYHON U TEXHOJIOTNYeCKOM
HanpaBJjieHHocTH «Touka pocra»

YYEBHOE OBOPY /IOBAHUE

JlabopaTopHoe o0opyaoBaHHe

OBOPYJIOBAHUE JIJLA1 [IPOBE/IEHIS JIABOPATOPHBIX, [IPAKTUYECKUX
PABOT, JEMOHCTPAITNI

[IpoexTop. HoyTOy«k.






























