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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

10 KIIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O O3HAHUS
®uzuka — Hayka o 1npupoae. HayuHble MeTOIbl TO3HAHMS OKpyKaromero wmwupa. Ponb

HKCIEPUMEHTA M TEOPUH B IIPOIIECcCe MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nvecKux SBICHUM U mporeccoB. Hayunsie runore3pl. Pu3ndeckue 3aKOHbI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBHSL.

Ponb u Mecto pusuku B opMUpPOBaHUM COBPEMEHHON HAYYHON KapTHHBI MHpa, B MPAKTHUECKOI
JeITeIbHOCTH JIIOACH.

Lemoncmpayuu

Amnanorosblie U HU(PPOBbIE U3IMEPUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pazpen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe aBukeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOro JABmeHusa. Cucrema OTCUETa.
Tpaexropus.

[lepemerienue, CKOPOCTh (CpeiHAS CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepUalbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHAT. ClI0’KEHNE IEPEMELIEHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEeHHE. |'paduKu 3aBHCHMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHS], [IyTU U NEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOogHOe mazieHne. Y cKkopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nuxenue. [[BukeHne MaTepuallbHOW TOYKHU IO OKPYXHOCTH C IMOCTOSHHOW IO
MOJYJIIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JUHEWHAas CKOpocThb. llepwon u dacrtota oOpaiieHus.
LleHTpoCcTpEMUTENBHOE YCKOPEHHUE.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: CIIUIOMETP, IBUKEHHUE CHAPSIIOB, LICTIHbIE
U peMEHHBIE NTepeauH.

Lemoncmpayuu

Mopenb cucteMbl 0TCUETA, WILTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JIBHKECHHUSL.

[IpeoOpa3oBanue MBUKEHUN C UCTIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUS.

Hanpasiienue ckopocTH Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabombol

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONPEIEICHIS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEKIY ITyTSIMH, POMIEHHBIMH TEJIOM 3a II0CJIEI0BATENIBHBIE PABHbBIE
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHHH C HA4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenne nBuKEeHMs IIApUKa B BI3KON XKHUJIKOCTH.

N3yuenue nBuxeHus Teia, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHOcuTenbHOCTH ['anmunes. IlepBsiii 3akoH HeroToHa. MIHEpImanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHnun cynepnosunuu cwil. Bropoit 3akoH HbproToHa U1 MarepualbHON
To4kHU. Tpernii 3akoH HprOTOHA [U1s1 MaTepHANIBHBIX TOYEK.

3akoH BceMHUpHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunel Tpenus (mokosi, ckonbxeHus, kaueHus). Cuia tperust. Cyxoe Tpenue. Cuna TpeHust
CKOJIbJKEHUS U cuiia TpeHus nokosi. Koagdunuent tpenns. Cuiia conpoTHBIEHUS IPU IBUKEHUU Tela
B )KMJIKOCTHU WU rase.

[ToctynartenbHoe U BpalaTeabHOE ABHKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpauieHus. [1neuo cuisl. YciioBus paBHOBECHS TBEPIOTO TeNa.

TexHnyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: MOAIUITHUKHY, ABUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Lemoncmpayuu




SIBrienne nHepuuH.

CpaBHeHME Macc B3aUMOJICHCTBYIONIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NObEME U NaJACHUH.

CpaBHeHME CUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus: TBEpAOro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIMX B MIPY)KHHE ¥ PE3NHOBOM 00pasiie, OT
ux aeopManuu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALCHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

Nmnynsc marepuanbHOM TOYKM (T€Na), CHUCTEMbl MAaTE€pUAIbHBIX TOYeK. WMIynbCc Cuibl U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[lorenumansHas sHeprusa. lloTeHuuanbHas SHeEprus yHOpyro AeGOPMUPOBAHHON MPY>KUHBL.
[ToTennmanpHas SHEPTUst TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanpHble U HEMOTEHIUANbHBIE CUIIBI. CBS3b paOOThl HEMOTEHIUATBHBIX CHII C U3MEHEHHEM
MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOMED, MPY>KUHHBINA MUCTOJIET,
JBUKEHUE PaKET.

Lemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHNIMATBLHON YHEPTHH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomaol

N3ydenne abCOMOTHO HEYNIPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBa3u pabOThl CHIIBI C U3MEHEHHEM MEXAaHWYECKOW HSHEPruu Tella Ha TMpUMEpe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nen 3. MoJsekyasipuasi pM3uKa M1 TepMOJUHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIO)KCHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH M HMX OINBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nemwxkenue. Juddysus. Xapakrep ABMKEHHS U B3aHMMOJCHCTBHS UYaCTHI] BEIIECTBA.
Mopenu cTpoeHHs Tra30B, KUIKOCTEH U TBEPABIX T M OOBSICHEHHWE CBOMCTB BEIECTBA HAa OCHOBE
3TUX Mojeneil. Macca u pa3meps! mosiekyi. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKONW TEOPUH UIACAIBHOTO
raza. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeHed KWHETUYECKOW SHEPTHH TETUIOBOTO JIBHKCHUS
yacTtul raza. llkana remnepatyp KenbBuHa. ['a3oBbie 3akoHbl. YpaBHeHHEe MenaeneeBa—Knaneipona.
3akoH JlamproHa. WM3omporecchl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJWYECTBOM BELIECTBA.
I'padmueckoe mpencraBaeHNE H3OMPOIIECCOB: U30TEpMa, H30X0pa, H300apa.

TexHuveckue ycTpocTBa U MPAKTHIECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeETp.

Lemoncmpavyuu

OMBITHI, MOKA3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIeCTBa, GoTorpadmu MOJEKYJI OpPraHMYeCKHX
COEIMHEHHUI.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JBUKEHHUSI.




Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopaenb, HIUTFOCTPUPYIOILAsl TPUPOY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UIE€AJIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabombol

Omnpenenenue Macchl BO3AyXa B KIACCHOM KOMHATe€ Ha OCHOBE M3MEpEeHUH 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmonnHaMuyeckas cuctemMa. BHyTpeHHss SHEPrusl TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
u3Mmenenus. KonuuecTBo TemnoTel u padora. BHyTpeHHsIs SHEprusi 0IHOATOMHOTO HI€ajJbHOrOo rasa.
Bunel Temonepenauu: TEIIONPOBOAHOCTb, KOHBEKLMS, H3JIyd€HUE. YJelbHas TEIUIOEMKOCTb
BelecTBa. KoanyecTBo TEMIOTHI IpHU TEIUIONEepeaaye.

[Tonsatue 06 aguabatHoM mporecce. [lepBriii 3akoH TepMoanHaMuKH. [IpuMeHeHne epBoro 3akoHa
TEPMOJUHAMUKH K n3omnponeccam. I’ paduyeckas nHTepnperanus paboTh rasa.

Bropoii 3akon TepmoaunamMuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBeie Mammuubl. [lpuHUKIBL JEeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanHus sSHEpruu B
TerioBbix MamuHax. Koadduuuent nonesnoro aeiictBus temoBod Mamwuubl. [{ukn KapHo u ero
KOX(PHUIIUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETIOIH EPIreTHKH.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHME: JIBUraTelb BHYTPEHHErO CrOpaHus,
OBITOBO XOJOAMIBHHUK, KOHIAUITUOHED.

Lemoncmpayuu

V3MeHeHne BHYTpEHHEH PHEPTUU Tejla IPU COBEPUICHUN pabOTHI: BBUIET MPOOKU U3 OYTBUIKH IO
JCCTBHEM CKaTOro BO3AyXa, HarpeBanue »ddupa B JaTyHHOM TpyOke MyTEM TpeHus
(BuICOIEMOHCTpAIIHS ).

N3menenue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 agrabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabonul

N3mepenue yienbHONU TEIUIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanne u KoHAeHcauus. VMcrmapeHue u kumneHue. AOCONIOTHAas M OTHOCHUTENIbHAs
BJIQKHOCTh BO3AyXa. HacelmeHHbIH mnap. VYjaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCHUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Tépnoe teno. Kpucranmuueckue u aMopHbie Tema. AHU30TPONHS CBOMCTB KpUCTAILIOB. JKukue
kpuctayinsl. CoBpemMeHHble Martepuansl. [lnaBneHne wu  Kpucramsanusd. YIelbHas TeIoTa
iassienus. CyOonumarusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnuyeckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUM IIOJIyYE€HUS COBPEMEHHBIX MAaTEpUajgoB, B TOM 4YHCI€ HAHOMAaTEpUANIOB, H
HAaHOTEXHOJIOTUH.

Lemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenne npy NoHM>KEHHOM JIaBICHUM.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HabmtoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMoHCTpanus KpUuCcTalioB.

Yuenuueckuii sxcnepumenm, 1a6opamopmbvie pabomul

N3mepenune OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHaMunka
Tema 1. Inexkmpocmamuka




DJIeKTpu3anus Tel. JJIEKTpUYecKuil 3apsa. J(Ba Buaa snekTpuueckux 3apsanoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHblid 3EKTPUUYECKHUM 3apsl. DICKTPUUECKOE MOJIE.
Hanpsxk€éHHOCTh 3i1eKTprueckoro mnosid. IIpuHuum cynepno3sunuy 3JIEKTPUYECKUX Iosiel. JInHumn
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocrarnueckoro mnois. Ilorenuwman. Pasnocts morennumanos. [IpoBoaHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM M0J1€. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnekrpoémkocTh.  KonaeHcatop.  DIEKTPOEMKOCTh  IUIOCKOTO  KOHAEHcaTopa.  DHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue ycTpocTBa M IPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allliTa, 3a3eMJICHHE BJIEKTPONpuOOpOB, KOHAEHCATOpP, KOMHUPOBAJIbHBII
anmnapar, CTpyWHbINA IIPUHTED.

Lemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE 110JI€ 3apsyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DNeKTpOoCTaTUUECKas 3allUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IJIOIIAU IIACTUH, PACCTOSHUSA MEXIY
HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabonul

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBaHUS 3JIEKTpUUYECKOro Toka. Mcrounuku Ttoka. Cuiia
ToKa. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma aJig yyacTka Henu.

DNEeKTpUUECKOe CONpPOTUBIIEHHE. YJAEIbHOE CONpOTUBIEHHE BeulecTBa. IlocienoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHHE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTb 3IEKTPUUECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIICHHE HUCTOYHMKA TOKA. 3akoH OMa i MOJHOU
(3aMKHYTOM) 51ekTpuueckoii nemu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAs TPOBOAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb CONPOTHBIIEHHS METAJIJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuYecKuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAsI U MIPUMECHAsI TPOBOJUMOCTD MOJIYNIPOBOIHUKOB. CBolcTBa P—N-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI.

DNeKTpUUECKU TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JUCCOLUAIUS.
DneKTponus3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSITENbHBIN pa3psia. Monnus. [1na3ma.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE NPHUMEHEHHUE: AaMIIEPMETP, BOJBTMETP, PEOCTAT,
HUCTOYHUKU TOKa, AJIEKTpOHAarpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHBIICHUS, BAaKyyMHBI THOJ, TEPMHUCTOPbl U (DOTOPE3UCTOPHI, MOJYNPOBOAHUKOBBIN MO,
rajibBaHuKa.

Lemoncmpayuu

W3mepenue cuiibpl TOKa U HAMIPSIKEHUSL.

3aBUCHMOCTbh COMPOTHUBIICHUS HUIMHAPUUECKUX MPOBOAHUKOB OT JUIMHBI, IJIOIIAN MOMEPEYHOrO
CEUeHUs U MaTepuana.

CMenianHO€ COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3MeKTpoABHXKYILEH cuibl. KopoTKkoe 3aMbIKaHUE TajIbBaHUYECKOTO 3JIEMEHTA U
OLIEHKa BHYTPEHHETO CONPOTUBIICHNUS.




3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabombol

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.
HaGmonenue anekrpoinusa.

MesxknpeaMeTHbIe CBS3H

Wzyuenne xypca ¢usuku OazoBoro ypoBHs B 10 Kiacce OCyHmIECTBIsCTCS C  Y4ETOM
COZIepIKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpaduu 1
TEXHOJIOTHH.

Medicnpeomemnvle nonsmus, CBA3aHHBIE C M3y4CHHEM METOJIOB HAyYHOTO IO3HAHHMSA: SIBJICHHUE,
Hay4yHBId (akT, TUIMOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHWE, SKCIICPUMEHT,
MOJICTTMPOBaHKE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHHH, nuHeiHas (yHKIus, mapabona, runepOoia, UX
rpaQuKu W CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTCHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOKAECTBO, BEKTOPHI U MX NMPOEKIMHA Ha OCHU KOOPAMHAT, CIOXKCHUE
BEKTOPOB.

Buonocusa: mexanudeckoe JBMKEHUE B XKHBOH mpupone, auddys3us, ocMoc, TEII000MEH JKUBBIX
OpPraHu3MoOB (BHIBI TEIUIONEPEIadyH, TEIUIOBOC PABHOBECHE), IJIEKTPHUUECKUE SIBICHUS B JKUBOM
pUpoJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHHE aTOMOB M MOJICKYJI, MOJIb BELIECTBA, MOJISIpHAS
Macca, TeIUIOBBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M Tra30B, JJICKTPUUECKHE CBOMCTBA METAIIOB,
AJIEKTPOIUTUYECKAs JUCCOLMAINS, TaTbBAHHKA.

T'eoepagpus: BIaXHOCTh BO3yXa, BETPBI, 0apOMeTp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHKe IBMKEHUH C HCIIOIB30BAaHUEM MEXaHU3MOB, YUET TPEHHS B TEXHHKE,
MOJIIIUITHUKY, HCIIOJIb30BaHNE 3aKOHA COXPAHEHHsI MMITYJIbCca B TEXHHUKE (pakeTa, BOJOMET U IpyTHe),
JBUTATeNlb BHYTPEHHETO CrOpaHMsA, IapoBasi TypOWHA, OBITOBOH XOJOAMIBHHK, KOHIUIHMOHED,
TEXHOJOTMU TIOJIy4CHUS COBPEMEHHBIX MaTepHajoB, B TOM UHCIE HAaHOMAaTEepUAIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHUECKAs 3allUTa, 3a3€MIIEHHE DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH
IIPUHTED, dJEKTPOHArpeBaTeNbHbIE MPUOOPHI, NEKTPOOCBETUTENBHBIE IPUOOPHI, TaJIbBaHHKA.

11 KJIACC
Paznen 4. DaekTpoanHaMunka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuTHl. B3anMoAeNCTBHE MNOCTOSIHHBIX MarHuToB. MarnutHoe mnosie. Bektop
MarHuTHOM MHIYKUUHU. [IpMHIMO cynepno3uuuy MarHUTHBIX Mojieil. JIMHuM MarHUTHOW WMHAYKIIMH.
KapTuna nuHMil MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHo€e 1oJsie IPOBOJHUKA ¢ TOKOM. KapTuHa JMHUN MHIYKUMM MarHUTHOTO MOJISI JUIMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHWKA, KATYIIKH ¢ TokoMm. OmbIT Dpcrena.
B3aumMopeiicTBre MPOBOITHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAynb W HampaBiieHHe. JIBUKeHUE 3apsKEeHHOW YacTUIbI B OJHOPOJIHOM
MarHuTHoM noJie. Pabora cumer JlopeHiia.

SBneHue  SIEKTpOMarHuTHOM  uWHAyKUMH. [IoTOK ~ BekTopa  MAarHUTHOM  WHAYKIIUH.
DNEeKTpOABMKYIIAS CUJIAa UHAYKIMU. 3aKOH 3JIEKTPOMarauTHOW nHykunu dapazes.

Buxpesoe snekTpuueckoe mosie. IJIEKTPOABMKYIIAS CHIIA UHAYKIUN B IPOBOJHUKE, JBUKYILIEMCS
MOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJI€.

IIpaBuio JleHna.

NHIyKkTUBHOCTD. SIBICHNE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTporucTBa U MPAKTHUYECKOE TPUMEHEHHUE: MOCTOSHHBIE MarHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Lemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O IIyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3anmMozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue IEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBHUCHMOCTD JIEKTPOJBHXKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO ITOTOKA.

SIBiIeHME CAMOMHIYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabombol

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

WccnepoBanue 1eicTBUS OCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMAarHUTHONW MHIYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumMHbsle Koj1eOanus

KonebarenbHast cuctema. CBOOOJHBIE MeXaHHWYeCKUE KojeOaHud. ['apMoHuYeckue KoseOaHus.
[lepuon, yacrora, ammnutyaa u ¢gasza konedbanuid. [IpykuHHBIA MasTHUK. MaTeMaTH4ecKuil MasiTHUK.
VYpaBHeHHE rapMOHUYECKHUX KoJeOanwmii. [IpeBpamienne sHepruu npu rapMOHUIECKUX KOJIeOaHMUX.

Konebarenbupiit  kKoHTYp. CBOOOAHBIE  DIIEKTPOMArHUTHBIE  KojeOaHUsS B HJCAITBHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAJIOrMsl MEX1y MEXaHUYECKUMU M AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HJICATHLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaronmx Konedanusx. BeiHykIeHHbIE MexaHHUecKue KojeOanus. Pe3onanc.
By aeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii TOK. CHHyCOMJANbHBIM IEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0 TOKa.
AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHUS.

Tpancpopmarop. IlpousBojacTtBo, mepemadya W TOTPeOJICHUE  DIIEKTPUUECKOW  SHEPTHH.
DKOJIOTMYECKUE PUCKM TpU  NPOU3BOJACTBE  AyeKTpodHepruu. KynbTypa  HMCHIOIB30BaHUS
AJIEKTPOIHEPIUU B TOBCETHEBHOM JKU3HH.

TexHnuyeckue ycTpoMcTBa M NPAKTUYECKOE INPUMEHEHME: DIIEKTPUYECKHI 3BOHOK, TE€HEPATOP
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeaay.

Lemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTelabHOW CUCTEMBbl (IPYXKUHHBIA WM MaTeMaTUYeCKUi
MAasiITHUK).

HabGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJeOaHMs.

OcmorpaMMsl (3aBUCHMOCTH CHJIBI TOKa M HAlpPsOKEHUS OT BPEMEHM) JUISl DJIEKTPOMArHUTHBIX
KoJeOaHui.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHMM PE3UCTOpa, KaTyIIKH HMHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1a6opamopmbvie pabomul

HccnenoBanue 3aBUCMMOCTH MEepUO/ia MaJIbIX KoyieOaHUIl rpy3a Ha HUTU OT JJUHBI HUTH U Macchl
rpysa.

HccnenoBanne mepeMEHHOTO TOKa B L€ U3 IOCIEA0BAaTENIbHO COENMHEHHBIX KOHJEHCaTopa,
KaTYLIKU U PE3UCTOpa.




Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80JIHbL

MexaHnuueckue BOJIHBI, yciioBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacnpocTpaHEeHUs: U JJIMHA
BosiHBI. [lonepeunsie u npoaoibHbIE BoJHBL. HTepdepenius u nudpakius MeXxaHn4ecKuX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHuTHbIE BOJHBL. YCIIOBHS H3JIyYEHHUs DJIEKTPOMAarHUTHBIX BOJH. B3anMHas
opueHrtanus BekTopoB E, B, V B snexrpomaruutHoi BosiHe. CBOWCTBAa 3JIEKTPOMATHUTHBIX BOJIH:
OTpa)K€HUeE, MIPEJIOMJIEHUE, noJIsIpU3anus, nudpaxus, uHTepdepeHIus. CkopocTh
3JIEKTPOMArHUTHBIX BOJIH.

lkana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBL paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.

DIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE MMPUMEHEHUE: MY3bIKaJbHBIE HHCTPYMEHTHI,
YJIBTPa3BYKOBAasl JUAarHOCTHKA B TEXHUKE U MEAUIMHE, paaap, paauoNpuEMHUK, TEIEBU30pP, aHTEHHA,
tenepon, CBU-neus.

Lemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOIO0IBHBIX BOJH.

Konebmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmtoienue oTpakeHus U IpeJoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHInn U AUPPaKIHA MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE, MOJspU3alys,

mrdpakius, nHTepHEpeHITHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHelHOE pacnpoOCTpaHEHHUE CBETAa B OJHOPOAHOM cpene. Jlyu
cBeTa. TOYeUYHBIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o0paxeHUM B IIIOCKOM 3€pKaje.

[Ipenomiienne cBera. 3aKOHBI MpeEIOMJICHHS CcBeTa. AOCONIOTHBIA IMOKa3aTelb MPEIOMIICHHUS.
ITonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparoiye u paccenBaroliye JUH3bl. ToHKas JauH3a. POKYCHOE pacCTOSHUE U ONTHYECKAas CHIIa
ToHKOM nuH3bl. [locTpoeHne wn300pakeHUil B coOuparonmx M paccewBaronux nuH3ax. dopmyna
TOHKOH JIMH3EI. Y BEIMUEHNE, JaBaeMOe JTHH30MH.

[Ipenenbr IpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BonnoBass onrtuka. MuTepdepenmus cera. KorepeHTHbIE WCTOYHHKU. YCIOBUS HAOIIOJACHUS
MaKCUMyMOB M MHUHHUMYMOB B HMHTEpP(EPEHIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. JudpakunonHas pemeéTka. YcioBue HaOMIOIEHUS TJIaBHBIX MaKCUMYMOB MPHU
NaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Honsipuszanus ceera.

TexHnueckue yCTpPOHCTBA M MpPAKTUYECKOE MPUMEHEHME: OuYKH, Jyma, QoTroanmnapar,
MPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(pPaKIMOHHAS peméTka,
MOJIIPOU .

Lemoncmpavyuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpakeHUe U nperoMieHre cBeta. OnTudeckue mpruoopsl.

ITonHoe BHyTpeHHEE oTpaxeHnue. Moens CBETOBOAA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

Habmtonenue nudpaxuuu cera.

HaGmronenue qucnepcuu cera.

[Tonyuyenue cnekTpa ¢ HOMOILBIO TPU3MBI.




[Tonyyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
HaGmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabombol
N3mepenne nokazarens NpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HaGmonenue aucriepcuu cBera.

Pa3znesn 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH

I'panuupl  NPUMEHMMOCTHM  KJIACCHYECKOM MexaHukW. llocrymarsl crnenManbHOM — TEOpHUH
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH
DOWHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € YHEPrUer U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHUsl IOKOSL.

Paszpnen 7. KBanToBas puszuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €r0 YaCTOTOH. DHEPrusl K UMIYJIbC (POTOHA.

OtkpeiTne u uccienoanue (ororpdexra. OmpiTel A. I'. CromeroBa. 3akoHbl (oTodddeKTa.
Ypasuenue DitninteitHa st porodaddexra. «Kpacnas rpanuna» Gorodddexra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MPAaKTHYECKOE NMPUMEHEHHUe: (HOTOdIEeMEeHT, (POTOAATUNK, COTHEUHAs
Oarapesi, CBETOAUO.

Lemoncmpayuu

@010 deKT Ha YCTaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

CBeTOqUOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. Ombitel Pesepdopaa mo paccesHuro o -gactuil. [lmanerapHas mMozenb
aroma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB IPU NEPEXOJIE aTOMa C OJJHOI'O YPOBHS
SHEpruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEN SHEPrHH aToMa BOJOPOIA.

BonnoBele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnycKyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYeHHE.

TexHnyeckue ycTponcTBa M NMPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAIbHBIN aHaIN3 (CIIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Lemoncmpavyuu

Mopens onbiTa Pezepdopra.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaTbIX CeKTPOB U3JTyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1a00pamoprbvie pabonul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOEHUS siipa. OTKPBITHE paAMO0aKTUBHOCTH. OTBITHI
Pezepdopna mo onpenenennro coctaBa paanoakTUBHOTO u3nydeHus. CBoiicTBa anbga-, 6era-, ramma-
n3NydyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpsiTHE MTpOoTOHA M HeilTpoHa. Hyknonnas monens siapa ['eitsenbepra—MBanenko. 3apsan sapa.
MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma-usnydyenue. 3aKoH
pasaMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHble peakuuu. JleieHUe U CUHTE3 SAEP.




Anepubiii peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W MEPCHEKTHBBI SACPHONH SHEPTETHKHU.
DKOJIOTHYECKHE aCIEKTHI sIIEPHON AHEPTETUKH.

DnieMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.

MeTo/161 HAOIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIe B3auMOoeiicTBU. EquHCTBO (hr3nueckoi KapTUHBI MUDA.

TexHudeckue yCcTpOMCTBA M MPAKTUYECKOE IIPUMEHEHUE: JNO3UMETp, KaMepa BuibcoHa, saepHbIi
peakTop, aToMHast 6omoa.

Lemoncmpayuu

Cu€TYnK HOHU3HUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmbvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUH. [IpuKinasHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE3b], IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneynas cucrtema.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHepruu CoiaHua M 3BE34. 3BE3/bI, UX OCHOBHbIE
XapakTEepUCTUKU. Jluarpamma  «CHEKTPAJbHBIA  KJIACC — CBETUMOCTb». 3BE3Abl  TJIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) ISl 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 38é31. CoBpeMEHHbIE MTPEICTABIEHUS O IPOUCXOXKACHUU U 3Bosouuu CoHia
U 3BE3[. DTanbl )KU3HU 3BE3I.

Mneunsiii [lyte — wama [amaktuka. [lonoxxenune u nmwxenue Connna B [Namaktuke. Tumsl
rajiakTuk. PanuoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacumpenne Bceenennoii. 3akon Xa06usa. PasOeranue ramaktuk. Teopust Bonbiioro
B3pbIBa. PenuKkTOBOE M3IIydeHuUe.

MacmrabHas ctpykTypa Beenennoit. MertarainakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

HaGmonienuss HEBOOPYXEHHBIM TJIa30M C HCHOJB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN st
OIpe/IC/ICHUs] TOJIOKEHUsSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE CO3BE31Us
CeBepHOro nojaymapus u ipkue 3BE3/1bI.

Ha6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maromnee noBTOpeHUE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMATBHOM M ITHUYECKOM
cepax IeATEIBHOCTU YeJOBEKa, pOjb U MECTO (PU3MKM M aCTPOHOMHMHM B COBPEMEHHOM HaydHOIl
KapTUHE MHpa, Pojib GU3NYECKON TeopuH B (POPMUPOBAHUU MPEJCTABICHUN O (PU3NUECKON KapTHUHE
MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

Me:xnpeamerHbie CBA3H

WN3ydyenne xypca ¢usuku ©Oa3zoBoro ypoBHsS B 11 Kiacce ocyliecTBiaseTcss ¢ Y4€TOM
COJIep KaTENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOrMH, XUMHH, Teorpaduu u
TEXHOJIOTUH.

Mescnpeomemuvie nouwsmus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYYHOTO IO3HAHHUS: SIBICHUE,
Hay4HbId (aKkT, TUMOTe3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pellleHne CUCTEMbl YpaBHEHHH, TpUrOHOMeTprudeckue (QyHKIUU: CUHYC, KOCHHYC,
TaQHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPBI M MX IPOEKIHHU HA OCHU
KOOpJMHAT, CJI0)KEHHWE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTApHBIX (YHKUMN, NpPU3HAKU MOA00US
TPEYToJILHUKOB, ONpeIeeHNE TUIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

buonocus: snextpuyeckue SBICHUS B KMBOW MPHUpPOAE, KojeOaTelbHbIE NBHKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACHCTBUE pajilallii Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAIJIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUINYECKOM PEIIETKY, CIIEKTPAIbHBIN aHAIN3.
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l'eocpaghus: MarHUTHblE TONIOCAa 3€MJM, 3aJI€KH MAarHUTHBIX pPyHd, (QOTOChEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3AHNUE 3EMIICTPSICCHUM.

Texnonocus: JIMHAW DJIEKTPONEpenad, TIEHEpaTop IEPEMEHHOIO0 TOKA, JJIEKTPOABUIATEINb,
WHAYKIMOHHAs Te4yb, pajap, paJuoONpUEMHHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPE/IMETA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npeamMera «DOu3nkay JOIKHbI OTPakaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS C(OPMUPOBAHHOW BHYTPEHHEH MMO3UIMEH
JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHMEHTAallMi, MO3UTHUBHBIX BHYTPEHHUX  YOEXIEHHH,
COOTBETCTBYIOLINX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOIO OOIIECTBA, PACIIMPEHUE KHUIHEHHOTO
OIbITa U OIBbITA AEATENBHOCTH B IPOLIECCE pealMu3allid OCHOBHBIX HAlpaBJIEHUH BOCIUTATEIbHOM
JESTEeTbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:knaHCcKoOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOW MO3UIMUA OOYYaIOMIErocss KaK aKTHBHOIO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00ILEeCTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEYETOBEYECKIUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JIESITEILHOCTh B HHTEpECcax IPaxJIaHCKOro OOIecTBa, y4acTBOBATh
B CaMOYIIpaBJIeHHUH B 00pa30BaTeIbHON OpTraHU3aINH;

YMEHHUE B3aMMOJEHCTBOBATh C COLUMAIBHBIMU MHCTUTYTAMU B COOTBETCTBMU C UX (DYHKIMSIMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM eATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCTIMTAHMUS:

c(OPMHPOBAHHOCTb POCCUNCKOM Ipa)1aHCKON UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHMCKHX YUYEHBIX B
o0nactu (GU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOI'O TIOBEICHHUS;

CIOCOOHOCTh OIIGHWBATh CHUTYAallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHUE YCTOWYMUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAas OSCTETUKY HAYyYHOTO TBOPYECTBA, MPHCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEepeC K pazauuHbIM cepaMm mpodeccuoHaIbHON NEesATeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3UKOW W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayumied mnpodeccun u
peann30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3o0BaHHIO U CcamMo00pa3oBaHHUIO B 00JacTH (PU3MKK Ha
NPOTSDKEHUM BCEH JKU3HU;

6) IKOJIOrNYECKOTO BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  JKOJIOTMUECKOW  KyJIbTYphl,  OCO3HaHME  TIJO0AJBHOTO  XapakTepa
HKOJIOTMUECKUX MPOOIIeEM;

IUTAHUPOBAaHUE M OCYIIECTBICHUE ACHCTBUI B OKpyKarolled cpele Ha OCHOBE 3HAaHUSA ILesei
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OmbITa JesTeIbHOCTH 3KOJOIMYECKONW HAIpaBICHHOCTH HA OCHOBE HMEIOIIUXCS
3HaHUU 10 pu3HKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3nveckoil HayKku;

OCO3HAaHHME IICHHOCTH HAayYHOW JIEATEIbHOCTH, TOTOBHOCTh B TIPOIECCE HW3YYEHUS (PH3HUKH
OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITeIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIE YHMBepCcAIbHbIe yueOHbIe AeiicTBUS
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ba3oBble Jornvyeckue 1eCTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBAThH U aKTyaAIM3UPOBATh MPOOJIEMY, pacCMaTpHUBaTh €€ BCECTOPOHHE;

ONPENIETATh LEIU ACSITEIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCMaTPUBAEMBIX (DHU3NUYECKUX SBIICHUSX;

pa3pabaTeiBaTh IUTAH PEIICHUS MPOOJIEMBI C YUETOM aHaIM3a HMMEIOIIUXCS MAaTepPHANbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEJIAM, OLICHHUBATh
PHUCKH MOCIECTBUM ACATEILHOCTH;

KOOPJMHHUPOBATH U BHIMOIHITH pa0OTy B YCIOBHSIX PEATbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MMOHATHSIMHI M METOIaMU (PU3MUYECKON HAYKH;

BJIQJICTh HABBIKAMHU Y4Y€OHO-HCCIICIOBATEILCKON M IMPOCKTHOM NEATeILHOCTH B 00JIacTH (DU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY MOUCKY METOAOB PEIICHUs 3a1a4 (PU3uIecKoro
COJICpKaHUsl, IPUMEHEHUIO PA3JIUYHBIX METO/I0B MO3HAHMUS;

BIIAJETh BHJAMH JCSATEIBHOCTH MO TOJYYCHUIO HOBOTO 3HAHHS, €ro HMHTEPIpETalnu,
MpeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3IUYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHUCIE MPU CO3JAAHUU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3UKH;

BBISIBJIATh TIIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M AKTYaJU3MpPOBaTh 3a7ady, BbIABUraThb TUIIOTE3y €&
pelieHusi, HaXOJUTh apryMEHTHI /Ui JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh MapaMeTpbl U
KpPUTEPHUU PEIICHUS,

aHAJIM3UPOBATh TOJYUYCHHBIE B XOJE PEIICHUs 3a/lauyd pe3ybTaThl, KPUTUUYECKU OLICHHBATh HX
JIOCTOBEPHOCTh, IPOTrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTH U (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJa4d B 0OpA30BATEIIBHON JIEATEIHHOCTH, B TOM YHCIC
IPYU U3YyYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPHUOOPETEHHBIN OITBIT;

YMETb MEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIy4eHHS WHGOpMAUK (PU3UUYECKOTO COACPNKAHUS U3 HMCTOYHMKOB Pa3HBIX
TUINOB, CaMOCTOSITEJIbHO OCYIIECTBJIATh IIOMCK, AaHaJIU3, CHUCTEMATH3alUI0 U HWHTEPHPETALMIO
WH(pOpMaIUU Pa3TUIHBIX BUIOB U (OPM MPEICTABICHNUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

WCIIOJIb30BaTh CpeACTBA HWH(OOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B pEHICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTraHU3allMOHHBIX 3a/ad C COONIoJIeHHeM TpeOOoBaHUU
SPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUSI, TIPABOBBIX U ATHYECKUX HOPM,
HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO371aBaTh TEKCThI (DU3UYECKOTO COJEPKAHWS B PA3TMUHBIX (opmaTax C ydé€TOM Ha3HAYCHUS
uHpOpMallUM ¥ IEJIEBOM  ayAUTOpUU, BBIOUpAs ONTUMaIbHYI0 (OpMYy TPEICTaBICHHUS U
BHU3yaJIA3aIUH.

KoMMmyHHnKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:

OCYIIECTBIISATh OOIIEHNE HAa YpOKaxX (DM3UKH B BO BHE-YPOUHOU JIEITEITHHOCTH;

pacmo3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BBIOMPATHh TEMATHKY M METOJIbI COBMECTHBIX JIEUCTBHM C YIETOM OOIIMX HMHTEPECOB U BOZMOYKHOCTEH
KaXkJIOr0 4JICHA KOJICKTUBA;
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IPUHUMATD L€ COBMECTHOM J1E€ATENbHOCTH, OPTaHU30BbIBATh U1 KOOPAMHUPOBATh ACUCTBUS MO €€
JOCTUKEHHUIO: COCTAaBJIATh IJIaH JEHCTBUM, paclpefensiTh poiau ¢ y4ETOM MHEHHIl Y4YacCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOW PabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXKIOTO YYaCTHHKA KOMaHAbI B OOIIMI pe3yapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIE IPOEKTHI, OLEHUBATh UIEU C IO3UIIMH HOBU3HbBI, OPUTUHAIBHOCTH, MPAKTUYECKOM
3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEJACHHE B PA3IMYHBIX CHUTYaAlUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISAThH MMO3HABATEIbHYIO JIEATENbHOCTh B 001acTH (PU3UKU M aCTPOHOMHUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]aUH;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHICHUs Pacu€THBIX M KaueCTBEHHBIX 3ajay, TUIaH BBIMOJIHEHUS
MPAKTUYECKOH pPAa0OTBI ¢ YY4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEATOYTEHHII;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MIPEANOYTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELLEHUE;

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIAULIHUA B 00JACTH (DHU3MKH, IOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM, BHOCHUTh KOPPEKTUBHI B I€ATEIHHOCTh, OI[EHUBATH COOTBETCTBUE
PE3yJIbTATOB LIEISAM;

BJIQ/ICTh HABBIKAMH TI03HABATENBHOW pedrekcuu Kak OCO3HaHHUS COBEpIIAeMbIX ACHCTBHIA U
MBICIUTENIbHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYyalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB IEATEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

IpHU3HaBaTh CBOE MPABO U IPABO APYTUX HA OIIHUOKH.

B mpornecce n0CTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrpaMMbl 1Mo (U3UKE I YPOBHS
cpenHero o0miero oOpa3oBaHHs y OOYyYarOUIUXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HHTEIJIEKT,
npeanoiararoIuil copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE IMOLMOHAIBHOE COCTOSHUE, BUIETD
HaMpaBJIeHUs pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJIMpOBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh a/IalTUPOBATHCA K SMOLIMOHAJIBHBIM W3MEHEHHUSM U IMpPOSBIATH THMOKOCTH,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBAIMM, BKJIIOYAIOIIEH CTPEMIIEHME K JOCTH)KEHHUIO LIEJIH U YCIEXY, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHUE IEWCTBOBATH UCXO/S U3 CBOMX BO3MOYKHOCTEH;

HMITATUH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSIHUE IPYTUX, YYUTHIBATh €TI0
IIPU OCYIIECTBIEHUN OOLIEHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BBICTpAMBAaTh OTHOIICHUS C JIPYTMMH JIIOJIbMH,
3a00TUTbHCA, TIPOSBIISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATBI
K xonmy oOydenns B 10 kiacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM ypPOBHE OJDKHEI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCSl YMEHUH:
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JEMOHCTPHPOBATh Ha MPUMEpPAX poOIb U MecTO (GU3MKU B (POPMHUPOBAHUH COBPEMEHHOM
HAy4YHOM KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKH W TEXHOJIOTMH, B MPAKTUYECKOMN
JIeATSIILHOCTH JIIOJICH;

YUUTHIBaTh TPAHULIBI MPUMEHEHUS M3YyUYEHHBIX (U3MYECKUX MOJeNiei: MaTepuaibHas TOYKa,
WHEpIHAaTbHAs CUCTeMa 0TCUYETa, aOCONIOTHO TBEPAOE TEJO, UICATBHBIN T'a3, MOJIEIH CTPOCHUS T'a30B,
KHUAKOCTEH U TBEPIBIX TEJl, TOUSUHBIN AIIEKTPUUECKUI 3apsi/i IPU pellieHud GU3NYECKUX 3a/1a4;

pacrno3HaBaTh GU3NYECKHUE SBICHUS (ITPOIECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJICKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHHS BEIIECTBA U DBJICKTPOJUMHAMHMKHU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE JBMKCHUE, CBOOOIHOE TaJICHNE TeJ, JBUKCHHUE 10 OKPYKHOCTH,
WHepLHUs, B3auMojieiicTBue Tel, nuddy3us, 6poyHOBCKOE ABMKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX
TeN, U3MEHEHHEe 00BbEMa Teld MpU HarpeBaHUU (OXJIAXKIACHUH), TEIJIOBOE PAaBHOBECHE, HCIAPEHUE,
KOHJICHCAllUs, IUJIABJICHHE, KPHUCTaUIM3alMsl, KUTIEHUE, BIaKHOCTh BO3/yXa, MOBBIIICHHE JaBIICHUS
ra3a Mpu €ro HarpeBaHWM B 3aKPBITOM COCY/€, CBSI3b MEXIYy IapaMeTpaMu COCTOSHMS ras3a B
M30Ipoleccax, EKTpU3alus Tell, B3aUMOACHCTBHE 3aps0B;

OIMMCHIBATh MEXAHUYECKOE JIBIDKEHUE, MCIIONB3Yys (DM3MUECKUE BEIIMYWHBL: KOOPJIUHATA, MYTh,
nepeMenieHne, CKOpocTh, YCKOpPEHHEe, Macca Tena, Cujila, UMIYJIbC Tejla, KUHETHYecKas SHEeprus,
MOTEHIMATbHAS DJHEPrusi, MeXaHuW4yeckas paboTa, MeXaHHYeCKass MOIIHOCTb, TMPH ONUCAHUU
MPABWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIB3YEMBIX BEIIMYMH, UX O003HAYCHUS U €IUHUIIBI,
HaXOJIUTh (POPMYJIBI, CBA3BIBAIONTUE NaHHYIO PU3NICCKYIO BEIMYMHY C IPYTUMU BEIIMYUHAMM;

OIMCHIBATh U3yUYEHHBIEC TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SIBICHUS, UCIONB3Ys (pu3nveckue
BEJIMYUHBI: JIaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss KMHETHYeCKas SHEPrusi XaOTHYECKOTO JIBHXKCHUS
MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTh MOJEKYJ, KOJIWYECTBO TEIUIOTHl, BHYTPEHHSS JHEPTHUS,
pabora rasa, K0O3(QPUIMEHT MOJIE3HOTO JCHUCTBUS TCIUIOBOTO JBUTATEIS; MPH OMHCAHUUA MPABHIHLHO
TPakToBaTh (PU3UYECKUN CMBICT HCHOJB3YEMBIX BEIUYMH, UX 0003HAYCHHUS M E€AMHHUIIBI, HAXOJIUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHUHY C JPYTHMH BETUIHHAM;

OMMCHIBATh HW3YYEHHBIE OJIIGKTPUYECKHE CBOMCTBA BEIIECTBA U OJICKTPUUYECKHUE SIBICHUS
(mpoueccrl), HCMONB3Ysl (DU3UYECKHE BEIUYMHBL: DIEKTPUYSCKHNA 3apsl, DJIEKTPUYECKOE IIOJIe,
HANpPsLKEHHOCTD TOJS, MOTEHIUAN, Pa3HOCTh MOTEHIMAIOB; MPH OMHMCAHWUU IMPAaBHIBHO TPAKTOBATH
(UBUYECKUN CMBICT HCIIONB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAMHUIILI, YKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aHAIM3UPOBATh (PU3WUYECKHE TIPOLECCHl W SIBJICHUS, HWCIONB3ysS (HU3WUYecKre 3aKOHBI U
NpPUHIMIBL: 3aKoH BcemupHoro tsrotenus, |, |l u Il 3akonsl HploTOHa, 3aKOH CcOXpaHEHUS
MEXaHWYECKOW SHEPTruM, 3aKOH COXPAHECHHsS UMITYJIbCA, TMPUHIUIN CYNEPHO3UIMUA CUJI, TPHUHITUI
paBHOIpaBUs HMHEPLUHAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEIHEM KMHETHUYECKOM SHEPTUM TEIJIOBOTO JBUXKEHUSI MOJICKYJI C
abCONIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHUS JIIEKTPUUYECKOTO
3apsna, 3aKkoH KyioHa, npu 3ToM pa3indarh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHIECKOE
BBIp@KEHHUE U YCIOBUS (TPaHMIIBI, 00JIACTH) IPUMEHHUMOCTH;

OOBSACHITH OCHOBHBIC TMPHUHIUIBI JCHCTBUA MAaIIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO MCIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJICIOBAHHIO (DU3WYECKUX SBJICHHH U TIPOIIECCOB C
UCIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, MIPH 3TOM (HOpMYyITUPOBATH MpoOIeMy/3agady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O0OpYIOBaHUSA,
MIPOBOMTH OMBIT U (POPMYTUPOBATH BHIBO/IHI;

OCYIIECTBJISITh MIPSAMbIE M KOCBEHHBIE M3MEpPEHUs] (U3MYECKUX BEJIMYWH, TIPH STOM BHIOMpAThH
ONTUMAJBHBIA CIIOCO0 H3MEpPEHUs] U HKCIOIb30BaTh HM3BECTHBIE METOBI OIEHKH MOTPelrHOoCTen
N3MEPEHMU;

HCCIIEIOBATh 3aBHCHUMOCTH MEXAy (DU3MYECKHMMH BEIMYMHAMHU C HCIIOJIb30BAHHEM MPSIMBIX
W3MEPEHHUH, TPH JTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh PE3YJbTAThl IOJYYECHHOMN
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3aBUCUMOCTH (PM3MYECKUX BEJIMYUH B BHUJE TaONMIl U Tpa(HKOB, AETIaTh BBIBOJBI MO pe3yilbTaTaM
HCCIICIOBaHMUS;

coOoaTh mpaBmiia 0e30MacHOrO TPyJa MPH MPOBEIACHUU HCCIIEAOBAHUM B paMKax y4eOHOTro
HKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIIbCKOM M IMPOEKTHOW JEATENIBHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacyéTHbIE 33Ja4d C SBHO 3aJlaHHON (U3UYECKOM MOJENbO, UCIONIb3Ys (pU3HnUecKue
3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4i BHIOMPATh (PU3UYECKYIO MOJEIb, BHIACATH
¢busnyeckue BeIUUMHBI M (OpMyJbl, HEOOXOOUMblE Ui €€ pEeLIeHHs, NPOBOAMTH PACU€Thl U
OLIEHUBATh PEATHLHOCTH MMOJyYEHHOTO 3HAUYCHUS (PU3UUECKON BEITMYMHEI;

pelaTb KauyeCTBEHHbIE 3a/JauM: BBICTpAUBaTh JIOTHUYECKHM HENPOTUBOPEUUBYIO IIENOUYKY
paccyXJIeHHi ¢ ONOpPON Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

UCIOJIb30BaTh IIPU PEIIEHUH Y4eOHBIX 337a4 COBPEMEHHbIE HH()OPMALlMOHHbIE TEXHOJIOTUH AJIS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMA W TPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYJISIPHON
uHpOpMalUY, MOJYYEHHON M3 pa3iMyHbIX HUCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh IOIY4aeMYHO
nH(pOPMAIIHIO;

IIPUBOANUTH MPUMEPHI BKJIAJla POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOHM >KHM3HU i oOecreyeHus
0€30macHOCTH TMpH OOpaIleHUH C TMPUOOpPaMU U TEXHUYECKHMMH YCTPOHCTBAMHM, Ui COXPAHEHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM 3KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKarolIeil cpene;

paboTaTe B Tpymnme C BBHIMOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IPYIIIbI, PAllMOHAIBLHO paclpelesaTh 00A3aHHOCTU U IUIAHUPOBATh AESITEIbHOCTh B HECTAHAAPTHBIX
CUTyallUsX, aJeKBATHO OLEHUBATh BKJIAJ KaXXJOTO W3 YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoil IpoOIeMBI.

K kxonny oOyuenus B 11 kJacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:

JEMOHCTPHPOBATh HA MPHUMEpPax pOJdb M MecTo (U3MKH B (POPMHPOBAHUU COBPEMEHHOM
Hay4HON KapTUHBl MHpPA, B Pa3BUTHM COBPEMEHHONW TEXHUKHM M TEXHOJOIMH, B MPAKTUYECKOH
JESITeTbHOCTH JIFOJICH, IEJIOCTHOCTh ¥ €IUHCTBO (PH3MUECKON KapTUHBI MUPA;

YYUTBIBATh ~ TPAHMUIBl  MPUMEHEHHs  HU3YYEHHBIX  (U3MYECKHX  MOJENeH:  TOYEUYHBIN
AIIEKTPUUYECKUI 3apsii, JIyd CBETA, TOYCYHBIH MCTOYHHK CBETA, SJIEPHAs MOJENh aroMma, HYKJIOHHAs
MO/IeJIb aTOMHOTO Si/ipa MPH pelieHUH (PU3NYECKUX 3a/1a4;

pacrnio3HaBaTh (pU3MUECKHE SBJIEHUS (MpolLecChl) M OOBSICHATH KX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA U KBAaHTOBOM (PU3MKH: 3JEKTpUYecKass HPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHAYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHE MarHUTOB, AJIEKTPOMArHUTHAsT WHIYKIHS,
JeWCTBUE MAarHUTHOTO TOJsI Ha IMPOBOJHUK C TOKOM M JABIXKYUIMHCSA 3apsii, 3J€KTPOMarHUTHBIE
KojeOaHus M BOJIHBI, MPSMOJIMHEHHOE pAaCIpOCTPAaHEHHE CBETA, OTPAKEHHE, MpPEeJIOoMIICHHE,
uHTephepeHys, Tudpakuus U MOIIpU3alMs CBETa, AUCIEPCUst CBeTa, (POTOINEKTPUIECKUN FPPeKT
(botordexT), cBeTOBOE MaBleHWE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAs U MCKYCCTBEHHasl PaJlOaKTUBHOCTH;

ONMMCHIBaTh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJICKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOJAMMOCTh PA3IMYHBIX Cpeld) M OJIEKTPOMAarHUTHBIE SIBJICHUS (IIPOIIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEMYMHBI: AJIEKTPHUECKUI 3apsill, CHJIa TOKA, JIEKTPHUECKOE HAIPsDKEHHE,
AJIEKTPUUYECKOE COINPOTHBIIEHUE, PA3HOCTh IMOTEHIHANIOB, AJIEKTPOIBIDKYIIAs cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TOJs, cuia Ammepa, cwia JIOpeHIla, WHIYKTHBHOCTH KAaTYIIKH, SHEPTHS
3JIEKTPUYECKOTO0 M MAarHUTHOTO TIOJIEH, MEepPHOJ] M YacToTa KojieGaHui B KoJeOaTeNTbHOM KOHTYpE,
3apsil M cuja TOKa B IIPOLECCe TapMOHMYECKHX JJIEKTPOMAarHMTHBIX KosiebaHuil, QokycHoe
paccTossHUE W ONTHYECKasl CHJIa JIMH3BI, IPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHIA CMBICIT
WCTIOJIb3yEMBIX BEIHYUH, X 0003HAYCHUS M €AUHUIIBI, YKa3bIBaTh (POPMYITBI, CBSA3BIBAIOIINE TAHHYIO
(u3MYECKyIO BEIMUHMHY C IPYTHMMH BEJTHYMHAMY,;
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OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCHOIb3Ys (U3NUECKUE BETUUMHBIL:
CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, PHEPIus U UMMYIbC (POTOHa,
IIepHoJ, TOoJypacmajna, SHEPrusi CBA3M AaTOMHBIX SA€p, IPU ONUCAHUM IPABUIBHO TPAaKTOBATH
(bu3n4eckuil CMBICI MCIIOJIB3YEMbIX BEIMYMH, MX O003HAUCHMsI M €IUHMIbI, YKa3bIBaTb (POPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEIUYMHY C JPYTMMHU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(bu3n4ecKoil BEITMUUHBL;

aHAJTM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUS, HCIONB3Ys (PHU3MUECKUE 3aKOHBI H
OpUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIbHOIO U MapajUIeIbHOIO COEAMHEHUS NMPOBOIAHUKOB,
3akoH  [[xoyms—JIeHnma, 3aKOH  BJIGKTPOMarHUTHOM  MHAYKLUH, 3aKOH  IPSMOJIMHEHHOIO
pacrpoCTpaHEHHsI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHbl IPEJIOMIICHHS CBETa, YpaBHEHHE
OiHmTeitHa 1 poTodhdexTa, 3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPAaHEHHs HMITYJIbCa, 3aKOH
COXPaHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH COXPaHEHHUs MaccOBOrO 4YHMCIa, NOCTyjlarsl bopa, 3akoH
pPaIMOAaKTUBHOTO pachaga, NOpU OTOM pas3dnyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUSA (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIIpEEIATh HAlpPaBJIECHUE BEKTOpAa MHIYKLUU MArHUTHOTO IOJIS NPOBOJHHUKA C TOKOM, CHJIbI
Awmnepa u cuibl Jlopenua;

CTPOMUTH U ONMCHIBATh U300pakeHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBIMOJIHATE 3KCIIEPUMEHTHl 10 HCCIEI0BaHUIO (PU3MUECKUX SBJICHUH M IPOLECCOB C
MCTIOJIB30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: TPU 3TOM (OpPMYyIHMpOBaTh MpodieMy/3aiady u
TUNOTE3y Y4eOHOro »SKCHEpUMEHTa, CcOOMpaTh YCTAaHOBKY U3 MPEII0KEHHOTo 000pylOBaHMs,
IIPOBOJUTH ONBIT U (POPMYJIUPOBATH BBIBOJIBI;

OCYILLECTBIATh MPSIMbIE U KOCBEHHBbIE M3MEpeHUs (PU3MYECKHX BEJIMYMH, IIPU 3TOM BHIOMpATH
ONTUMAJIBHBIA CIOCO0 W3MEPEeHHsT W HCIOJIb30BATh H3BECTHBIE METOJbl OIICHKH ITOTPEIIHOCTEH
HU3MEpEHUI;

MCCIIEIOBATh 3aBUCUMOCTH (DH3MUECKUX BEJIWYHMH C UCIOJIH30BAHUEM IPSMBIX U3MEPEHUIl: MpH
3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCUPOBATh PE3y/bTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaONMIl U IpauKOB, J€JaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOJro1aTh npaBuiia 0e30MacHOro TpyJAa MpH MPOBEJCHUU UCCIIEIOBAaHUM B paMKax y4eOHOro
AKCIIEPUMEHTAa, Y4eOHO-MCCIEI0BAaTENbCKOW U TMPOEKTHOW JAESTEIbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1JaOOPaTOPHOT0 000PYAOBaHUS;

pemars pacy€THbIC 3aJjaud C SIBHO 3a/JlaHHON (PU3WYECKOW MOJENbIO, UCHOJB3YS (PU3NUYECKUE
3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jaud BIOMPATh (PU3UUYECKYIO MOJENb, BBIACIATH
¢u3znueckue BEIUYUHBI U (QOpPMYJbl, HEOOXOAUMBIE A1 €€ pelIeHUs, IPOBOAMUTH pPACUETHI U
OLIEHUBATh PEATHLHOCTH MOJYYECHHOTO 3HaUeHHs! (PU3MUeCKON BEINYHHBI,

pelmars KauyeCcTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTUYECKHM HENPOTHUBOPEUMBYIO IIETIOYKY
paccyXJIeHHU ¢ ONOpoi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

HCIOJIb30BaTh NPHU PEIIEHUU YU4eOHBIX 33a]1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYPUPOBAHUs, HMHTEPIpPETAlMM W NPEACTaBICHUs y4yeOHOW W Hay4YHO-TIOMYJISIPHON
nH(pOpMallMY, TONTYYEHHON M3 Pa3iMyYHbIX HCTOYHHUKOB, KPUTHUECKU aHAJIM3UPOBATh MOJy4aeMYIO
nH(pOpMaINIo;

OOBSACHATh MPHUHLMIIBI ASHCTBUSI MallllH, NPUOOPOB U TEXHUYECKHX YCTPOMCTB, paziuyarh
yCJIOBHS UX O€30MIaCHOT0 MCIIOJIb30BAaHMSI B TIOBCEJHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KM3HU AJIs 0OecreyeHHs
0€30MacHOCTH TpH OOpaIleHUH C MPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH, A COXPaHEHHS
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY>KaIoLIel cpeie;
paboTaTh B IpymIe C BBITOJHEHHEM pa3IMYHBIX COILMAJIBHBIX poOJieH, MIaHUpOBaTh paboTy TPYIIIHI,
palMoOHaJIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBAaTh JESTENbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, JIEKBaTHO OLIEHUBATh BKJIa/ Ka)KJIO0r0 U3 YYaCTHUKOB I'PYIIIIbI
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TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA
OCBOEHHE KAXKJION TEMbI 1 BO3MOKHOCTH UCIIOJIb30BAHUS 11O 3TOM TEME JIEKTPOHHBIX (IIU®POBHIX)

OBPA3OBATEJIBHBIX PECYPCOB

10 KUIACC
Ne n/m Tema ypoka Koanuecrso JJICKTPOHHLIE UHPPOBLIC
4ACOB o0pa3oBaTte/ibHbIE

pecypcsbl

1 ®usuka — Hayka o npupojae. HayuHnele METOIbI MO3HAHUS OKPYKAIOILIETrO 1 bubnuorexa [JOK
MHpa https://m.edsoo.ru/ff0c32e2

2 Pone u mMecTo ¢usuku B GOpMHPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI 1 bubnuoreka [IOK
MHpPA, B MPAKTUYECKOHN JAEATEIbHOCTH JIFOAEH https://m.edsoo.ru/ff0c33e6

3 Mexannueckoe aBuxkeHue. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBM)KECHUS. 1 bubnnorexa [HJOK
[Iepemenenue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508

4 PaBHOMEpHOE IPAMOIMHEWHOE JBUKEHUE 1 bubmiorexa HOK
https://m.edsoo.ru/ff0c3620

) PaBHOyCKOpEHHOE IPSIMOJIMHENHOE ABUKECHUE 1 BH6J,IH0TeKa HOK
https://m.edsoo.ru/ff0c372e
6 CBo0OonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus 1 Egggﬁ;ﬁﬁ)gﬁ%msgcc

7 KpuBonuneiinoe nBwkeHue. JIBWKeHHWE MaTepUaIbHOM TOYKH 1O 1 bubnunoreka [JOK
OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada

8 [Ipunuun otHocurenvHocTH [anuies. MHepruanbHble CUCTEMBI OTCUETA. 1 bubnmoreka [JOK
IlepBsiit 3akoH HproTOHA https://m.edsoo.ru/ffOc3be8

9 Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoitl 3akon HeroTona 1 bubmuorexa [JOK
JUJIS. MaT€pUaIbHOW TOUKH https://m.edsoo.ru/ffOc3be8

10 Tpetwnii 3akoH HproTOHA 1711 MarepHalIbHBIX TOYEK 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c3be8

11 * 3akoH BcemupHoro TAroteHus. Cuna Tsbkectu. llepBas kocmuueckas 1 bubnuotexa [JOK

CKOpOCTh

https://m.edsoo.ru/ff0c3d00
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bu6mmoreka [IOK

12 . I'yka. B
Cuna ynpyrocru. 3akon Iyxa. Bec rena https://m.edsoo.ru/ff0c3el8
13 Cwia tpenus. Koaddunuent tpenus. Cuita CONpOTHBIICHUS TIPH ABHKEHUN bubmuorexa [JOK
Tella B JKUAKOCTH HUJIH ra3e https://m.edsoo.ru/ff0c3f76
14 [TocTynarensHOe M BpallaTeIbHOE JABM)KEHHE aOCOIIOTHO TBEPAOTO Tela. bubnmoreka [JOK
MowmenT cuiibl. [lieqo cuibl. YenoBus paBHOBECUs TBEPAOTO Tea https://m.edsoo.ru/ff0c41a6
15% NMnynsc MaTepuanbHOM TOYKH, CUCTEMBI MaTEpPUAJIBHBIX TOUYeK. Mmiymbc bubnnoreka [HOK
CUJIbL. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTUBHOE IBUKEHUE https://m.edsoo.ru/ff0c43d6
16 PabGora u momHoOCTh cuiibl. KuHeTnyeckas sHEprus MarepuajbHONH TOYKH. bubnuorexa [JOK
Teopema 00 M3MEHEHNN KHHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0c4502
ITorenumanpHas JHEPTHUSL. [ToreHumanbHas SHEPTHUS TIPYro
17 nedo 11\141/1 OBaHHOH It , WHBI HOTGHHIIfIaJ'IBHaH JHE FI/I}I; Tea ]Z6J€£I/I bubmorexa [IOK
PMHDP Py ' p https://m.edsoo.ru/ffOc461a
MOBEPXHOCTU 3EMIIH
[lorennumanpuple W HENOTEHHHMaIbHBbIE  CUJbl.  CB3p  pabOThI
. bu6mmoreka [IOK
18 HEMOTEHIIUANbHBIX CHUJ C U3MEHEHHEM MEXaHMYECKOW JHEPTUU CHCTEMBI _
. https://m.edsoo.ru/ff0c478¢c
TeJ. 3aKOH COXPAHEHHSI MEXaHUUECKON YHEPTUHU
19 Jlaboparopnas pabdota «lccnenoBanue cBs3u pabOThI CHIIBI ¢ U3MEHEHHUEM buéonuomexa IJOK
MEXaHUYECKON YHEPTUU TEJIA HA IPUMEPE PACTKEHUSI PE3UHOBOTO JKI'yTa)» https://m.edsoo.ru/ffOc4b74
20 Konmpononaa paboma no meme «Kunemamuxa. /lunamuxa. 3aKonol
COXPAHEHUA 6 MEXAHUKE)
OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETHUECKOU Teopuu. bpoyHOBCKOE bubnuoteka [JOK
21 _
nsuxenue. Audpoysus https://m.edsoo.ru/ffOc4dc2
29 XapakTtep JIBWKEHUS M B3aWMOJICHCTBUS YACTHUI[ BemlecTBa. Mojenu bubnmnoreka [JOK
CTPOEHHUS ra30B, JKUJAKOCTEN U TBEPABIX TEIl https://m.edsoo.ru/ffOc4dc2
bubmuoreka [JOK
23 M .K Bl A
acca mouiekyn. KonnuectBo BemectBa. [loctositHHas ABoraapo https://m.edsoo.ru/f0cAdc?
24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remmeparyp bubnmoreka [JOK
Lenbcus https://m.edsoo.ru/ff0c4dc2
. bubmuoreka [JOK
25 Wneanbheiii raz B MKT. OcHoBH aBHenne MKT
e a Ocrosroe ypasHeHHe https://m.edsoo.ru/ffOc4fde
2% AOcomroTHasE Temmeparypa Kak Mepa CpeIHEW KHHETHYECKOW HSHEpPruu bubnmnoreka [JOK

JBIKEHMS MOJIEKyJ. Y paBHeHue MeneneeBa-Kianelipona

https://m.edsoo.ru/ff0c511e
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bu6mmoreka [IOK

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI https://m.edsoo.ru/ffocadc2
28 JlaGopaTtopHas pabora «MccnenoBaHue 3aBUCUMOCTH MEX]y MapaMeTpaMu bubnuomexa I[JOK
COCTOSIHUSI Pa3PEKEHHOTO ra3a https://m.edsoo.ru/ff0c5c36
29 N3ormporieccsl B UaeaIbHOM Ta3e U UX rpaduueckoe mpeacTaBlIeHue Brbmzorexa LIOK
https://m.edsoo.ru/ff0c570e
B I o é
0w Kommectso  remiorst w paGora. Bryrpenas ouepris BuGmorexa LIOK
) P ) yIp p https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HJCaIbHOTO raza. Buapl Teronepenadn
31 Koumponsnaa paboma no mamepuany npoudeHHOMY 6 HeEPEOM
noyz200uu
30 VaenbHas  TEMJIOEMKOCTh  BemiecTBa.  KojgWuecTBO — TEIJIOTHI  IpH bu6mmoreka [IOK
Teronepenaye. AnnadaTHbIN IpoLece https://m.edsoo.ru/ff0c5c36
33 [TepBbIit 3aKOH TEPMOJIMHAMHUKH U €TI0 IPUMEHEHHUE K U30IpolieccaM Brommozexa [IOK
https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nporneccos B mpupoae. Bropoil 3akoH TepMoInHAMUKH bubmiorexa LIOK
’ https://m.edsoo.ru/ff0c6230
N N bubmuorexa [JOK
35 [Tpunuun geiictusa u KIIJ[ rennoBoit mammHbl https://m.eds00.ru/ffoc600a
bu6mmoreka [IOK
36 I Kapro n ero KITJ1 https://m.edsoo.ru/ffOc4dc2
37 DKoJjoru4eckue npoOIeMbl TETII0O3HEPTETUKU bubmiorexa LIOK
https://m.edsoo.ru/ffOc4dc2
. bu6mmorexa [IOK
38 O6o6marmuii ypok «MounekymnspHas ¢puznka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/f0c6938
39 Konumponvnaa paboma no meme «Monekynapnaa ¢uszuka. Ocnoevl
MepMOOUHAMUKUY
40 [TapoobpazoBanue u koHaeHCanus. VicapeHue u KuneHue Brbmuotexa [IOK
) https://m.edsoo.ru/ff0c63b6
41 AOcoroTHAsI 1 OTHOCUTEIIbHAS BIIAXXHOCTH BO3ayXa. HackImeHHbii map bubmioreka LIOK
) https://m.edsoo.ru/ff0c64d8
42 Teépmoe teno. Kpucrammumueckue u amopdHble Tena. AHU30TPOIUS bubmuoreka [IOK
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CBOMCTB KpUCTAJIIOB. >KI/I,I[KI/I€ KpUCTaJLJIBbI. COBpeMCHHBIe MaTc€pHralibl

https://m.edsoo.ru/ff0c65f0

43 [InaBienne W  KpucTtauM3alusa. YJelbHas  TEIJIOTa  IUJIABJICHHUS. bubmuoreka [JOK
CyO6numarnus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHue TerIoBoro 6agaHca Egggﬁ;ﬁ;ﬁ)gﬁ}?ﬂ)c%zo
45 ONeKTpu3alus Tell. JJIeKTpUuecKul 3apsia. J[Ba Buaa 3JIEKTPUUECKUX bubnmoreka [JOK
3apsa0B https://m.edsoo.ru/ff0c6bcc
16 [IpoBOAHMKHK, IUANEKTPUKA U TOJYNPOBOJAHUKUA. 3aKOH COXpPaHEHUS bubnnoreka [JOK
3JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ffOc6bcc
47 B3aumoneiictBue 3apsnoB. 3akoH Kymnona. TouedHbId lIeKTpUUECKU 3apsT EH@_IHOTGKa HOK
ttps://m.edsoo.ru/ffOc6ced
48 Harnpsok€HHOCT  AJIEKTPUYECKOTO o, [Ipunnun  cynepro3uiuu bubmuorexa [JOK
AJIEKTPUYECKUX MojeH. JInHun HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cumnm snexkrpocrarnueckoro mojisA.  [lorenmman.  Pa3HocTh BI/I6J.II/IOT€Ka HOK
IIOTEHIIMAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBomHMKM M JOUANIEKTPUKA B DJIEKTPOCTATUYECKOM  IIOJIE. bubnnoreka [JOK
JranekTpuyeckass TpOHUIAEMOCTD https://m.edsoo.ru/ff0c7018
51 OnekrpoéMkocTh. KonaeHcaTop Eggsj:lﬁr?f:é;%grou}?fo(ﬂ 126
52 DNeKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa. OJHEPrHus  3apsHKEHHOTO bubnmnorexa [JOK
KOHJIEHCATOpa https://m.edsoo.ru/ffOc72c0
[IpuHuun AeicTBUS W NPUMEHEHUE KOHAEHCATOPOB, KOMUPOBAIBLHOIO
53 amnrmapara, CTpyHHOTO pUHTEPA. DIEKTPOCTaTUUECKas 3aluTa. 3a3eMIIeHne buonuomexa IJOK
anektponpudbopos JlaboparopHass pabora "M3MepeHHe SIEKTPOEMKOCTH https://m.edsoo.ru/ffOc4dc2
KOHJieHcaTopa"
54 Konmponvnas paboma no meme «dnekmpocmamuxa.
55 DNEeKTpUYECKUH TOK, YCIOBHs €ro cyliecTBoBaHud. [locTosHHBIM Tok. Cuia bubnnorexka [JOK
toka. Hanpsxenune. Conporusnenne. 3akoH OMa Ju1sl y4acTKa LENH https://m.edsoo.ru/ffOc4dc2
56 [TocnenoBarensHOE, MapaICIbHOE, CMEIIAHHOE COSTMHEHUE TTPOBOTHUKOB. bubmuorexa [JOK
JlaboparopHas paboTa «/3ydeHne cMeImanHOro COeAMHEHUS PE3UCTOPOBY https://m.edsoo.ru/ff0c74f0
S7 PaboTta 1 MOIITHOCTH AMEKTPUUIECKOro ToKa. 3akoH Jlxkoynsa-Jlenna bubnmoreka [JOK
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3akoH Oma Ui MOJIHOM (3aMKHYTOM) anekTpudeckoi nenu. Koporkoe

https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK

58 3ambikaHue. JlaboparopHas pabora «3mepenne DJIC mcTOUYHHMKA TOKA U https://m.edsoo.ru/f0c7ae0
€ro BHYTPEHHETO COPOTUBIICHUSI»
59 DJIEKTpOHHAss  MPOBOAUMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTh bubnmoreka [JOK
COIPOTUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD https://m.edsoo.ru/ffOc4dc2
60 DJNeKTpUYECKUi TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB buGmorexa LIOK
' https.//m.edsoo.ru/ff0c4dc2
61 [TonmynpoBoaHUKY, MX COOCTBEHHAs U IPUMECHas MPOBOAUMOCTh. CBOMCTBa bubnuorexa [JOK
p—n-niepexoza. [loaynpoBoIHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae
DONeKTpUYecKuii TOK B  pacTBOpax MW  paciiiaBax  dJIEKTPOJIHUTOB. bubnnoreka [JOK
62 _
DJIEKTPOIMTHYECKAS AUCCOMALIMS. DIICKTPOJIN3 https://m.edsoo.ru/ff0c82ba
63 OnekTpudeckuii ToK B ra3ax. CaMOCTOSATENBHBIA M HECAMOCTOATENBHBIN bubmmoreka [IOK
pazpsa. Monnus. [1nasma https://m.edsoo.ru/ff0c84ae
DNeKTpUYecKne MPUOOPH U YCTPOWCTBA U UX NMPAKTHYECKOE MPUMEHEHHE. bubnnoreka [JOK
64 _
[TpaBuia TeXHUKH 6E€30MAaCHOCTH https://m.edsoo.ru/ffOc86fc
. bu6nmoreka [JOK
65 O0606mmanmui ypok «MeKTPoInHAMUKA» https://m.edsoo.ru/ff0c88be
bu6mmoreka [IOK
66 T'odosan xonmponsnas padoma https://m.edsoo.ru/ff0c8a8a
. N bubmuoreka [JOK
67 PesepBubIit ypok. O6o06matonuii ypok o temam 10 kiacca https://m.eds00.ru/f0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok no remam 10 kiacca bubmiorexa HOK

https://m.edsoo.ru/ff0c8f6c
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11 KITACC

JJIeKTPOHHbIE
Ne i/ Tema ypoka KosmnuecTBo uudgposbie
4acoB oOpa3oBaTeJibHbIE
pecypcbl
1 [TocTossHHBIE MATHUTHI U UX B3aUMOJICHCTBUE. MarHuTHoe noJie. BeKTop MarHUTHOM 1 bubmuorexa [IOK
UHAYKOWUU. JIMHUY MarHuTHOU MHAYKIIUU https://m.edsoo.ru/ff0c9778
YK yK
2 MaruutHoe mone TmpoBoAHMKAa ¢ TokoM. OmbiT Opcrena. B3aumonelicTBue 1 bu6moreka LIOK
MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ffOc98fe
bubmuorexa [JOK
3 JlabopaTopnasi pa6ora «/3yueHre MarHUTHOTO TOJISl KaTyIIKUA C TOKOM» 1 https://m.edsoo.ru/ffcosfe
4 JlelicTBE MarHUTHOTO MOJIsl Ha IPOBOAHKK ¢ TokoM. Cuita Amrepa. JlaGopaTopHas 1 bubnmorexa [IOK
pabora «VccnegoBanue AeMCTBUS TOCTOSIHHOTO MAarHUTA HAa PAMKY C TOKOMY https://m.edsoo.ru/ff0c9ac0
5 JlelicTBHE MarHUTHOTO TOJIsl Ha JBIKYIIYIOCS 3apsukeHHyo yactuily. Cuta JlopeHia. 1 bubanorexa [IOK
PaGora cunel JlopeHiia https://m.edsoo.ru/ff0c9df4
6 OnexTpoMarHuTHas uWHAYKUUA. [loTok Bekropa wMarHutHOM wuHAyKImu. DJIC 1 bubmoreka [IOK
MHIYKIHMH. 3aKOH 3JIeKTpOMarHuTHoW nuaykuuu dapajes https://m.edsoo.ru/ff0c9df4
. bubnuoteka [JOK
7 JlaGopaTopHas padora «/ccrnenoBanue siBICHUS SJIEKTPOMArHUTHOW UHTYKITAN 1 https://m.edsoo.ru/ff0codfA
8 NunyktuBHocTh. SIBnenne camoumHaykuuu. IJC caMOMHAyKUMU. ODHEprus 1 bubmoreka [IOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE TOJIe https://m.edsoo.ru/ff0ca600
Texaudeckue  ycTpolicTBA HW WX  NPUMEHEHHE: TIOCTOSHHBIE  MAarHHTHI, BuGmiorexa LIOK
9 ANEKTPOMATHUTHI,  AJIEKTPOABUTATENb, YCKOPUTENH  DJIEMEHTAPHBIX  YaCTHII, 1 https://m.edsoo.ru/F0codf4
MHAYKIMOHHAs I1€4Yb " '
10 0606 . M 5 1 bubmuorexa [JOK
oOmaromuii ypok «MarHuTHoe mojie. DIeKTPOMAarHUTHas UHAYKITHS) hitos:
ps://m.edsoo.ru/ff0c9df4
11 Koumponvnaa paboma no meme «Macnumnoe none. IneKmpomacHuUmHasAn 1
UHOYKYUAY»
12 CBobOonHbIe MexaHuWdeckue Kosebanus. l'apMoHHMuUeckue KojeOaHUs. YpaBHEHHE 1 bubnuoreka [IOK
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rapMoHHuYeckux kosiebanuii. [IpeBpaienue snepruu

JlabopaTopHas pabora «lccienoBanue 3aBUCUMOCTH IEPHOAA MaJIbIX KOJICOaHUM

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

13
Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a» https://m.edsoo.ru/ffOcaf06
y KOJIegaTeJIBHBII/I KOHTYP. iBOGOI[HHe AJIEKTPOMArHUTHBIE KOJIEOAHUS B UIACAIBHOM BuGiuorexa [IOK
KOJIeOaTEeIbHOM KOHTYpE. AHAJIOTHS MEXI1Y MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
P Y p https://m.edsoo.ru/ff0ch820
KoJ1e0aHusIMU
15 ®opmymna TomcoHa. 3aKOH COXpaHEHHUS DSHEPIUU B HACATHBHOM KOJI€OATEIHLHOM bu6nuorexa [IOK
KOHTYpE https://m.edsoo.ru/ff0ch9c4
16 [IpencraBieHue O 3aTyxalolUX KojeOaHWAX. BBIHYXKICHHBIE MEXaHUYECKHE bu6moreka LIOK
koseOanus. Pezonanc. BeiHy)aeHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs https://m.edsoo.ru/ffOcbb86
17 [lepemennbiii Tok. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnmorexa [IOK
TOKa. AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HAIPSLKEHUS https://m.edsoo.ru/ffOcbd34
18 T o I 5 . bubmuorexa [JOK
pancdopmatop. [IponsBoacTBoO, nepeaaya U NOTPeOICHUE ANEKTPUUECKON SHEPTUU https://m.edsoo.ru/ff0chd34
19 VCTpOHCTBO M MPAKTUYECKOE MPUMEHEHHE 3JIEKTPUYECKOTO 3BOHKA, TeHEpaTropa bubnnorexa [IOK
[IEPEMEHHOTI0 TOKA, JIMHUM dJIEKTponepenay https://m.edsoo.ru/ff0cc324
20 OKOJIOTUYECKHE  PHUCKM  TIpH  TNPOM3BOACTBE  2JeKTpoldHepruu.  Kymbrypa bubnuorexa [IOK
HCMOJIb30BaHUS SJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU https://m.edsoo.ru/ff0cbd34
21 Mexanuueckne  BOJHBI, ycioBus — pacnpocrpaHeHusa. lIlepumon.  CkopocThb bubnuorexa [IOK
pacrnpoCTpaHEeHUs U JyIMHA BOJHBI. [lonepeynbie u Mpoa0JIbHbIE BOJHbI https://m.edsoo.ru/ff0cca54
29 3 C I B Tex6 bubmuorexa [JOK
ByK. CkopocTb 3ByKa. I'poMkocTh 3Byka. BeicoTta ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cecOc
23 DNEeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA M CKOpOCTh. llIKama 3JI€KTpOMarHUTHBIX bubnmorexa [IOK
BOJIH https://m.edsoo.ru/ffOccfe0
o4 I p p bubnuoreka [IOK
PUHIMIIBI PAIMOCBS3U U TeneBuacHUs. Pa3BuTre cpencts cBsa3u. Pannonokanus https://m.edsoo.ru/ffOchd34
25 Konmponsnas paboma «Konebanus u éonnt»
26 [IpssMonuHENHOE pacnpoCTpaHEHUE CBeTa B OJHOPOJHOM cpene. ToyeuHsid bubmmorexa [IOK

HUCTOYHHUK cBeTa. JIyd cBeta

https://m.edsoo.ru/ff0cd350

24



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cd350

OTtpaxxenune cBeTa. 3aKOHBI OTpaskeHUs cBeTa. [locTpoeHue n300pakeH B MI0CKOM

bubmuorexa [JOK

27
3epKaje https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue csera. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yron MmoJHoro bu6moreka LIOK
BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 a6 5 u bu6mmoreka [IOK
aboparopnas pabota «M3mepeHue nokasaresns IpeIoMICHHUS CTEKIIa» https://m.edsoo.ru/ffocde7a
30 JIunzel. TloctpoeHue n3obpaxenuil B auH3e. Popmyiia TOHKON JMH3BL. YBEIUYCHUE bubauorexa [IOK
nuH3bL. JlabopaTtopHas pabora «lccienoBanue CBOWCTB H300paKEHUH B JIMH3AX)» https://m.edsoo.ru/ffOcdd1e
31 Konmponvnasa paboma no mamepuaiy, npoii0eHHOMY 8 NEPEOM NOJIY200UU
37 Hucnepcusi csera. CnoxHblil coctaB Oenoro ceta. L[Ber. JlaGopaTtopHas pabora bu6moreka LIOK
«Habmroienne qucrepcuu cBeTa» https://m.edsoo.ru/ffOcddle
bubmuorexa [JOK
33 .
Nnrtepdepennus creta. Audpaxius ceeta. AudpakiponHas pemeTka https://m.edsoo.ru/ffoced22
34 n I bubmuoreka [JOK
OIIEpEYHOCTH CBETOBBIX BOJIH. [lonmspuszanus ceera https://m.edsoo.ru/ffocfoe
35 0 5 . 5 bubmuorexa [JOK
NTUYECKHE TPUOOPHI M YCTPOICTBA U YCIIOBUS UX 0€30MacCHOr0 IPUMEHEHUS https://m.edsoo.ru/ffocddle
36 ['panunpl MpUMEHMMOCTH KJlaccHueckol wmexaHuku. llocTynarel crnennanbHOU bubmoreka [IOK
TEOPUU OTHOCUTEIIBHOCTU https://m.edso0.ru/ff0cf862
37 0 3 bubnuoteka [JOK
THOCUTEJIbHOCTb OJTHOBPEMEHHOCTH. 3aMeIJIeHHE BPEMEHU U COKPAIIEHUE JJTUHBI https://m.edsoo.ru/ff0cfad2
38 OHeprus M HMIYIbC PEISITUBUCTCKOM dacTuipl. CBA3b Macchl C DJHEprued u bubmoreka [IOK
HMITYJIbCOM. DHEPTUs MOKOs https://m.edsoo.ru/ffOcfc68
39 Koumponsnaa  paboma  «Onmuka. Ocnoeévt  cneyuanvHoul  meopuu buonuomexa [JOK
OMHOCUMENbHOCIUY) https://m.edsoo.ru/ffOcf6f0
bubmuorexa [JOK
4
0 ®otonsl. opmyna [Inanka. DHeprus 1 UMIysabC GoToHa https://m.edsoo.ru/ffocfel6
41* OtkpoiTHe U uccnenoBanue Gporoddpdexra. Onpitel A. I'. Crosnerosa Bub6auoreka [JOK
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42 3akonbsl (orodddexra. VYpaBHenue OitHmTedHa a8 dororddekra. «Kpachas bubmmorexa LIOK
rpanuna» horodpdexra https://m.edsoo.ru/ff0d015e
bu6mmoreka [IOK
43 . . H. . 7
JaBnenue cBera. OnwiThel [1. H. JIeOeneBa. Xumudeckoe aelicTBUE CBETa https://m.edso0.ru/ff0d04a6
44 TexHUYECKHE YCTPOMCTBA U MIPAKTHIECKOE IIPUMEHEHHE: (POTOIIEMEHT, POTOJATUHK, bubauorexa [IOK
COJIHEUHas OaTapesi, CBETOIUO]] https://m.edsoo.ru/ffOcddle
45 p 5 . bubmuorexa [JOK
eIlIeHUE 3a/1a4 10 TeMe «DJIEMEHThl KBAHTOBOM ONTUKU» https://m.edsoo.ru/ff0d0302
46 Mogens aroma Tomcona. OmeiTel Pesepdopna 1o paccesHHIO  O-9aCTHIIL. bubmoreka [IOK
[InanerapHast MoJieIb aTOMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 II b
OCTYHATH Hopa https://m.edsoo.ru/ff0d0Oafa
48 W3nydyeHue u nornoieHnue GOTOHOB IIPU MEPEXOJIE aToMa C OJHOI0 YPOBHSI SHEPTUU bubanorexa [IOK
Ha Jipyroi. Buasl cnekTpos https://m.edsoo.ru/ff0dOafa
49 BonnoBeie cBoiictBa uactul. Bomnbl ne bpoina.  KopnyckynspHO-BOJHOBOH bubnuorexa [IOK
nyanu3Mm. CIOHTAaHHOE W BBIHYKICHHOE U3JIyYCHHE https://m.edsoo.ru/ff0d0ca8
50 OtkpbiTHe paguoakTUBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuro cocraBa bubmmorexa [IOK
PaarOaKTUBHOTO U3JIYYEHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiictBa anbda-, 6eTa-, TaMma-u3nydeHus. BausHue pagnoakTUBHOCTU Ha KUBBIE bubnuoreka [IOK
OpraHu3MBbl https://m.edsoo.ru/ffOcddle
52 OtkpbiTuEe TpoTOHA U HeWTpoHa. M3otombl. Anbda-pacnan. DJIEKTPOHHBIM U bubmorexa [IOK
MO3UTPOHHBIN OeTa-pacman. ['aMma-uznydeHue https://m.edsoo.ru/ff0d1162
53 DHeprus CBSI3M HYKJIOHOB B siape. SaepHsie peakuuu. Saepusrit peaktop. [IpoGiemsr, bubmoreka [IOK
MIEPCIEKTUBBI, YKOJIOTUUECKHUE ACTIEKTHI SIACPHON YHEPIrEeTUKH https://m.edso00.ru/ff0d1356
5 3;Iel\ieHTapHBIe gactuupl. OTKpeITHE H(I)<3HTp0Hfil. MCTOI[LIGD HaOJroleHusT U Bummorexa [IOK
THCT .
p pallui  OIEMEHTAPHBIX  HACTHIL pymislii - cron  «DyHIaMeHTalbHbIE https://m.edsoo.ru/ff0d0e38
B3auMojeicTBus. EMMHCTBO (hr3nueckoit KapTHHBI MUPa»
95 Konmponvnasa paboma no meme «foepnas gpusuxa»
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Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3MbI, TUIAHETHI, UX BUJIUMOE JBIKCHHUE.

bubmuorexa [JOK

56
ConneuHas cucrema https://m.edsoo.ru/ff0d1784
57 C C 1 C . bu6mmoreka [IOK
onHue. ConHeyHas akTUBHOCTh. Mcrounuk sHeprun ConHLa 1 3BE3] https://m.edsoo.ru/ff0d1784
58 %BGBI[BI, UX OCHOBHBIC Xflp&Kl(‘?pHCTHKH. 3BE31bl IVIaBHOW IOCJIEI0BATEIBHOCTH. Bu6morexa LOK
HyTpeHHee cTpocHHe 3BE3/l. COBPEMCHHbIC NPE/ICTABICHHS O MPOUCXOKICHAN M https://m.edsoo.ru/f0d1784
sBosronnu ConHua u 3B€31
59 Mnieunsiii [lyte — nHama [Manaktuka. [lonoxxenue u npmxenne ConHua B ['anaktuke. bubnmnoreka [JOK
lNanaktuku. Y€pHbIE OBIPHI B SIAPAX FaJaKTHK https://m.edsoo.ru/ff0d1784
60 Bceenennast. PasOeranue ramaktuk. Teopust Bosbmioro B3peiBa. PenmkroBoe bubnmorexa [IOK
n3iydeHue. MerarainakTuka https://m.edsoo.ru/ff0d1784
61 q 5 bubmuorexa [JOK
CPCLICHHBIC HPODIICMET aCTPOHOMIH https://m.edsoo.ru/ff0d1784
62 BIIP no ¢usuxe/I'o0osan konmpoavHasa paboma
63 O6oOmaromuii  ypok. Pomb (QU3MKM ©W  aCTPOHOMUM B DKOHOMHYECKOM, bu6moreka LIOK
TEXHOJIOTUYECKOH, COLIMAIbHOM U 3THYECKOH chepax IesTeNTbHOCTH YelloBeKa https://m.edsoo.ru/ff0d1784
64 O6o6maromuit ypok. Pojib 1 MeCTO (GU3UKH U aCTPOHOMUH B COBPEMEHHOM HAyYHOM bubamorexa [IOK
KapTUHE MUPA https://m.edsoo.ru/ff0d1784
65 O6o6maroruit ypok. Poss ¢pusnueckoil Teopun B HOPMUPOBAHUN NPEICTABICHUN O bubamorexa [IOK
(busnueckoil kKapTuHe MUpa https://m.edsoo.ru/ff0d1784
66 OGobmraromuii  ypok. Mecto (GuU3HIeCKOH KapTHHBI MHpa B OOLmIEM psay bubmoreka [IOK
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJCTABICHUN O IIPUPOJIE https://m.edsoo.ru/ff0d1784
67 p . M 5 bubnuorexa [JOK
€3epBHBIN ypOK. MarHuTHOE 1oJje. JIeKTPOMarHuTHAsI MHTYKIIHS https://m.edsoo.ru/ff0d1784
bubnnorexka [JOK
68 Pezepublit ypok. Ontuka. KBanroBas ¢usuka. 1

https://m.edsoo.ru/ff0d1784

* Vuer paboueil mporpaMMbl BOCTTUTaAHUS
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