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COAEPKXAHUE OBYUYEHUA 10 KJIACC

Pa3nen 1. ®u3uka u MeTObl HAYYHOT0 MO3HAHUS
®dusuka — Hayka o mpupojie. Hayunble MeTonbl MO3HAHMS OKpYXKaromiero mupa. Poib
AKCIIEPUMEHTA ¥ TEOPUH B IIPOIIECCE TO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3NYECKUX SBIEHUN U TIpolieccoB. Hayunple runore3sl. usndeckue
3aKOHBI i TEOPUH. | paHUIIBI MPUMEHUMOCTH PU3NICCKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.
Pone 1 MecTo ¢u3uku B GOPMHUPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI MUDA, B
MPAKTUYECKOU AEATEIbHOCTH JIFOJCH.
Jlemoncmpayuu

AHanoroblie U 1UQpPOBBIE  U3MEPUTEIbHBIC npuOOpbl,  KOMIBIOTEPHBIE
JTATUYUKH.

Pa3nen 2. Mexanuka

Tema l. Kunemamuka

Mexanuyeckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBHXKCHMS.
Cucrema otcu€ra. Tpaektopus.

[lepemerienue, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsh CKOPOCTb) U YCKOpPEHHE
MarepuaibHON TOYKHM, UX MPOEKIMU HAa OCU CHCTEMbl KoopAuHaT. ClioKeHHE MepeMEeieHU 1
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJIMHEHHOe NIBIKeHue. ['padmku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, YTH U NEPEMEILICHUS] MaTepUaTIbHOM TOUYKH OT BPEMEHHU.

CBoOonHOoe ajieHne. Y CKopeHre CBOOOIHOTO MaACHHUS.

KpuBonuueliHoe paBuxeHue. J[BH>KEHHME MaTepHAIbHOM TOYKHM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEUHAsICKOPOCTh. [lepuoa u yacrota
oOparmienusi. [leHTpocTpeMuTensHOE YCKOPEHUE.

TexHudeckue yCTpOWCTBA W TNPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETP, JIBHKECHUE
CHapsI0B, LIEMTHbIE U PEMEHHBIE MepeIauH.

Llemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUKIBUKEHHUS.

[IpeoOpa3zoBanme MBIKEHHH C UCIIOIB30BAHUEM MPOCTHIX MexaHn3MoB.[lajenne Ten B

BO3JIyX€ U B Pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue nBuxeHHs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY UTOPH3OHTAIBHO.



N3mepenne yckopeHus cBoOoIHOTO najaenus. Hampasnenue

CKOPOCTH IIPH IBM>KEHHUH 110 OKPYKHOCTU. Yuenuueckuu

aKcnepumenm, 1abopamopHule pabomuol

N3yueHne HepaBHOMEPHOTO JIBUKEHHUSI C LIEJIbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  IMYTSAMH,  IPOHJEHHBIMH  TEJIOM  3a
IIOCJICZIOBATEIbHBIE pPAaBHBIE IPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JBW)KEHHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue aBuKEHUS MIAapUKa B BA3KOU KUIAKOCTH. 3yueHue

JBYDKEHUS Tella, OpOLICHHOTO TOpU30HTaNbHO. Tema 2. /lunamuka

[TpuHIMn OTHOCUTEIILHOCTH lanunes. [TepBbiii 3aKOH HprotoHa.
WNHepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3unuu cuil. Bropoit 3akon HeroTona miis
MarepraibHON TOUKHU. TpeTuid 3akoH HproTOHA 119 MaTepUaibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKeHHS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBIeHUS
IIPU ABUKEHUU TeJa B )KUJKOCTU WUJIU Trase.

[ToctynarenbHoO€e U BpalaTeabHOE ABMKEHHUE a0COJIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENIbHO Ocu BpauieHus. [lnedo cuibl. YcinoBust paBHOBecUs
TBEPJIOTO TENA.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHUE: TOIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenue uHepLUUU.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIIUX TEIL.

Bropoii 3akoH HeroTOHA.

W3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT JAepOopMariu.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTaJICHHUH.

CpaBHEHHE CUII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomsi 3yduenue

JBUXKEHHS OpyCKa 10 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3NHOBOM
oOpasiie, oT ux nedopManuu.

Hccnenoanue ycioBui paBHOBECUS TBEPAOTO TENA, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3aKonvl coXpaneHus 6 mexanuke

Nmnynbc MaTepualibHOM TOUKH (TeJa), CUCTEMbl MaTepHANIbHBIX TOYeK. VIMIyIbC CUJIbI U
M3MEHEHUE UMITyJIbca Tela. 3aKOH COXPaHEHHUs UMITyJbca. PeakTHBHOE BUKEHHE.

Pabora cuinbl. MOITHOCTE CUJIEL.

Kunernueckass sHeprus marepuanbHoil Touku. Teopema 00 M3MEHEHMHM KUHETHYECKOH
JHEPIruHu.

[TorennmanbHas sHeprus. [loTeHnnanbpHas 3HEPrus ynpyro 1eopMHUPOBAHHOMN MPYKUHBL.
[TorennmanpHast SHEPTHs TeNa BOIU3U MTOBEPXHOCTH 3EMITH.

[loTeHuManpHble U HEMOTEHIMAIbHBIE CUiIbl. CBS3b pabOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEPIruu CUCTEMBI Tell. 3aKOH COXPAaHEHMsI MEXaHUUECKON YHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue ycTpoiucTBa U NPaAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED, IIPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

[lepexon NOoTeHIMAIBHON 3HEPTUN B KUHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

I/IsyquI/Ie a0COJIFOTHO HEYIIPYyroro yaapa ¢ noMOIbO ABYX OAWHAKOBBIXHUTIHBIX
MasiTHHUKOB.

HccnegoBaHnue cBs3U pa60TBI CHJIBI C M3MEHEHHEM MEXaHHYeCKOM OHCPIruuTeiIa Ha
MPpUMEPEC PACTKCHUA PE3UHOBOI'O KI'yTa.

Pazgen 3. MoJiekyasipHasi pU3UKa U TEPMOIUHAMHKA
Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUUECKOU MeopuU
OCHOBHbBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
BbpoynoBckoe aBwkenue. duddysus. Xapaktep IBMKEHUS W B3aMMOAEUCTBUS  YacCTHUIL
BellecTBa. Mojeiau CTpPOEHHsI Tra3oB, JKHAKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATHUX Mozeneil. Macca u pasmepsl moiiekyn. KosmudecTBo BemiecTsa.
[TocrossuHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienscus.



Mogaens uaeanbHOro raza. OCHOBHOE YpPaBHEHUE MOJICKYJISIPHO- KHMHETUYECKOW TEOpuu
uaearbHOT0 raza. AOcConIOTHas TeMIleparypa Kak Mepa CpeAHed KHHETUYECKOW SHEepruu
TEIJIOBOro JBMWKeHHs dvactul rasa. Illkama temmeparyp KenbBuHa. ['a30Bble  3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [lanbrona. M3ompouecchl B ulieadIbHOM raze ¢
MIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe mpeacraBiieHne U30MPOILECCOB: U30TEPMa,
n30Xxopa, u3obapa.

TexHuuyeckue ycTponcTBa U MPaKTUIECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl,  JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBa, ¢dortorpadpun
MOJIEKYJI OPTaHUYECKUX COEITUHEHUH.

OnbITh! 10 TUGHY3UN )KUIKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO JABUKECHUSI.

Mogaens onwita lITepHa.
OMBITHI, JTOKa3bIBAOIIHE CYIIIECTBOBaHUE MEXMOJIEKYJISIPHOTO
B3aNMMO/ICHCTBHS.
Mopaeinb, WIUTIOCTPUPYIOIIAs IPUPOTY JABIECHHUS ra3a Ha CTEHKH cocyaa. OTMbITHI,
WJUTIOCTPUPYIOIIHE ypaBHEHUE COCTOSTHUS AACATEHOTO rasa,

M30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsi

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MepeHHHoOBEMa
KOMHAThI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEKy TapaMeTpaMu COCTOSHUS Pa3peKEHHOTO

rasa.
Tema 2. Ocnogbl mepmoouHamuKu

TepmoanHamMuueckass cucrema. BHYTpEHHs DHEPrus TEPMOJIMHAMMYECKOU
cucTeMbl M cnocoObl e€ m3MeHeHHs. KomudecTBo TemsaoTel M pabota. BHyTpeHHssT sHeprus
OJIHOATOMHOI'O HJ€aJbHOro rasza. Buibl Termonepenayu: TEILUIONPOBOJHOCTb, KOHBEKIIHS,
n3llydyeHue. Y IeNbHas TeII0EMKOCTh BelllecTBa. KoIM4ecTBO TEIIOTH U TEIUIONEPEIaye.
[Tonatue o0 anmabatHOM mnpouecce. IlepBblii 3akoH TepMoauHaMuKH. lIpumeHeHue
NIEPBOTO 3aKOHA TEPMOAMHAMUKY K H3omporeccam. ['papuueckasuaTepnperanus padoThl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh mporeccoB B mpupoje. TeruioBble
MamuHbl. [IpyHIUIEL 1EUCTBUSA TEIJIOBBIX MAIIVH.
IIpeoOpa3oBanusi »HEpruM B TEMJIOBbIX MamuHax. Kosddumuent mnonesHoro aencTBus
terioBoi MammHbl. [{ukn KapHo u ero xoadduimeHT mone3Horo AeUCTBUSA. DKOJOTHMUECKHUE
MPOOGJIEMBI TETJIOIHEPTEeTHKH.



Texunueckue ycTpoiicTBa U TMPaKTUYECKOE MIPUMEHEHHE: JIBUTaTeIhb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJOAMILHUK, KOHIUITHOHED.
Jlemoncmpayuu

V3meHeHrne BHYTpPEHHEW SHEPrUUM Tella MPH COBEPIICHUHM pabOThl: BbUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM CXAaTOro BO3[yXa, HarpeBaHue s¢upa B JATYHHOU TpyOke MyTéM
TpeHus (BUICOAECMOHCTPALINS ).

H3meHeHue BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 110 a1MabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsI, PEaKTUBHOTOJIBUTATEIIs.

Yuenuueckuui sxcnepumenm, 1abopamopnsle pabomol

M3mepenue yaelbHON TEINIOEMKOCTH.

Tema 3. Azcpezamuvie cocmonanusa eewyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcauus. Vcnapenue U kuneHwe. AOCONIOTHas U
OTHOCHUTEIbHAs BIAKHOCTh BO3ayxa. HacklmenHslil map. YaenpHas TemioTta napooOpa3zoBaHUsl.
3aBHCUMOCTH TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUS.

Tépnoe teno. Kpucramnmuueckue u amopdHbie Tesa. AHU30TPOIHS CBOMCTB KPUCTAJIIOB.
XKunkue kpucramnel. CoBpeMeHHble Marepuanbl. [lnaBieHune u kpucraumsanus. Y aeabHas
teruiora muasiaeHus. CyOoaumanus.

YpaBHeHue TEIIOBOTO OaaHca.

TexHuuyeckue ycTpOHCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICHXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU  TIOJNIyYCHUS COBPEMCHHBIX MATepUAIIOB, B TOM  YHUCIIC
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienve nmpu moHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habumroienue HarpeBanus 1 MIaBJIeHUS KPUCTAIIIMYECKOT O BeliecTBa. JleMoHcTpanys
KPHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

W3mepeHne OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Pasnen 4. DiiekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
ONeKTpu3anusa Tell. OJEKTpUYECKUH 3apsan. JlBa BuAa dSJIEKTPUUYECKUX 3apsiioB.
[IpoBOAHMKY, TUANEKTPUKH U TOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS SJIEKTPHUUECKOro 3apsiia.
B3aumopeiictBue 3apsimoB.  3akoH  Kymona. TodeuHBIl  3JIEKTPUYECKUM  3apsl.
Onexrprueckoe noie. Hanpsoxk€HHOCTH 3nekTpudeckoro nois. [IpuHnmn



CYNEPNO3ULIMU IEKTPUUYECKUX MOJIEN. JIMHUM HANIPSIKEHHOCTH JIEKTPUYECKOTO MOJIA.
PaGora cun osnexrpoctatnueckoro moss. llorennuman. Pa3HOCTh  MOTEHIMANOB.
[IpoBOIHMKY M TUAIEKTPUKH B JIEKTPOCTATUUECKOM ToJIe. J(ManeKkTpuyeckas NpoOHUIAeMOCTb.

OnekTpoéMkocTb. KoHzeHcarop. DneKTpOEMKOCTh TNIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHLKEHHOT0 KOHJAEHCATopa.

TexHuueckue ycTpocTBa M MPAKTHUECKOE IPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTATUYUECKAs 3alllUTa, 3a3eMJICHHUE S3JEKTPONpUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIM
anmnapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIKIL IEUCTBUSA DJIEKTPOMETPA.

BzaumopeiicTBue HaRNEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJIE.

DIeKTpocTaTUYeCKas 3aluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh ANEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa OT  IUIOLIAAH
IJIACTHH, PACCTOSTHUS MEX1y HIMHU U JUAJIEKTPUYECKON TPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenune 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoaunwiit 3nexkmpuyeckuii mok. Toku 6 paziuunvix cpeoax

DIIEKTPUUECKUI TOK. YCIOBHS  CYLIECTBOBaHMUS AJIEKTPUYECKOTO TOKa.
Ucrounnku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenue. 3akon Oma 11l yyacTka LenH.

DneKTpuYecKoe COIIPOTHUBIICHHUE. YaenbHOoe  CONPOTHBIICHHE BEIIECTBA.
ITocnenoBarensbHOE, MapalIeIbHOE, CMELIAHHOE COEAMHEHUE IPOBOAHUKOB.
Pabota DIEKTPUYECKOIO TOKa. 3aKoH Joxoynsa—Jlenua. MomHocTh

ANEKTPUYECKOTO TOKA.
DneKTpOoABMKYIIasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHKA TOKa.3akoH OMa st
MOJTHOM (3aMKHYTOM) 31ekTprudeckoi nenu. KopoTtkoe 3aMmblkaHue.
OneKTpoHHas IIPOBOAMMOCTD TBEPABIX METAJIJIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYecKui TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoiHUKHM. CobcTBeHHas 51 IIpUMECHas IIPOBOAUMOCTE
noynpoBoiHUKOB. CBoMcTBa p—N-tiepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPHI.
DIIEKTPUUYECKU I TOK B  pacTBOpax A  pacruiaBax 3IIEKTPOIIATOB.

DIIEKTPOIMTUYECKAS TUCCOLMAUA. DIICKTPOJIN3.



DneKTpUuecKuil Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MoaHusl.
[Ina3zma.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIEpPMETpP, BOJBTMETP,
peocTaT, HUCTOYHUKHM TOKa, OdJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3BJIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIA MO, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIN THOJ, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKa U HAIIPSKEHHUS.

3aBUCHMOCTb CONPOTUBJICHUS LWIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBIL,ILIOIIA N
MIONIEPEYHOI0 CEYEHUsI U MaTepuana.

CMmenraHHOe COeIMHEHNE IPOBOJHUKOB.

[Ipsmoe  m3mepeHue ANEKTPOABHIKYILIEH cunsl.  Kopotkoe 3aMbIKaHUE
raJIbBAaHUYECKOI'O 3JIEMEHTA U OLIEHKA BHYTPEHHEIO COITPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii M IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/IA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsi

M3yuyenune cMemaHHOro COeIMHEHHS PE3UCTOPOB.

W3mepenne 3NEKTPOABMXKYHIEH CHIIbI  HCTOYHMKA TOKA ©  €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

HaGnronenue snektponusa.

Me:xnpeaMeTrHbie CBA3H

Nzyuenne kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocymecTBisieTcss ¢ yd4€Tom
COJZIepKATENbHBIX MEXKIIPEIMETHBIX CBSi3ed C KypcamMH MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduy ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsimusi, CBA3aHHBIE C HM3yUYEHHEM METO/J0B HAYYHOIO IO3HAHMS:
SBJICHHE, HAy4HbIM (QakT, rumoresa, (u3MUeckas BeIMYMHA, 3aKOH, Teopus, HaOIro/eHue,
JKCIIEPUMEHT, MOJCIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, InHeliHas QyHKIMs, Tapaboia, runepooia,
ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIINU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M UX IMPOEKLHMM Ha OCH KOOpAMHAT,
CJIOJKEHUE BEKTOPOB.

buonocus: mexanmdeckoe JBUKEHHE B KMBOU npupoze, nuddysus, ocMoc, Termioo0MeH
KUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKWBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsl Macca, TeIUIOBbIE CBOMCTBA TBEPIBIX TEN, )KUIAKOCTEH U



ra3oB, 3JICKTPUUECKHE CBOMCTBA METAIIOB, SJIEKTPOIUTUYECKAS TUCCOIMAIINS, TalIbBAHUKA.
l'eoepaghus: BaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: Mpeodpa3oBaHNE IBUKEHUHN C UCIOJIb30BAaHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMITHUKH, HCIOIb30BaHHE 3aKOHA COXPAHEHUS MMITYJIbca B TEXHHKE (pakera,
BOJAOMET U Jpyrue), JBHUraTellb BHYTPEHHErO0 CropaHus, HapoBas TypOWHA, OBITOBOIA
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTAaTHYECKass  3aluTa,  3a3eMJICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJICKTpOHArpeBaTesIbHbIE PUOOPHI,
AJEKTPOOCBETUTEIbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumMHan UHOYKYUA

[TocTostHHBIE MarHuThl. B3anMOAeNCTBHE IOCTOSIHHBIX MAarHuMTOB. MarHuTHOE IIOJe€.
Bekrop marauTHON MHAYKIMH. [IpyHIMI Cynieprio3unyy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
nHaykuuu. Kaptuna qTuHUN MarHUTHOW MHAYKIMU T10JISI IOCTOSIHHBIX MarHuTOB.

MarnuTtHOe 1oJIe IPOBOJHMKA C TOKOM. KapTWHa JIMHMI MHIYKUMHM MAarHUTHOIO IOJIA
JUIMHHOTO TIPSIMOTO IIPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOT'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmnsiT Opcrena. BzaumoaeiicTBiue NpoBOJHUKOB CTOKOM.

Cuna AmMniepa, €€ MOAYJb U HAalIPABJICHUE.

Cuna Jlopenna, €€ Moxynb M HamnpasieHue. JIBM)KEHHE 3apsDKEHHOM 4YacTHULBI B
OJIHOPOJIHOM MarHuTHOM noje. Pabota cumnsl JlopeHua.

SIBneHne DIEKTPOMArHUTHOM HMHIAYKUMH. IIOTOK BekTOpa MarHUTHOM WHIYKIUU.
DNeKTPOABMKYIIAsl CHUjla UHIYKIIMH. 3aKOH JIEKTPOMarHuTHOW nHAyKuuu @apases.

BuxpeBoe anexkTpuueckoe mnose. DIEKTPOJABHKYIIAs CHJIa HWHAYKIMM B MPOBOJIHUKE,
JBUKYIIEMCSI IIOCTYIATEIbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHNE CaMOMHAYKLINU. DIEKTPOABIKYIIAs CHUIa CAMOUHIYKIIUH.

OHeprus MarHUTHOTO TOJISI KaTYUIKA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpolicTBa M IPAKTUYECKOE TNPUMEHEHHWE: IIOCTOSHHBIE MAarHMTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIb, YCKOPUTENIN JJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOIO ITy4YKa MarHUTHBIM oJieM.JIuHnun
WHIYKIWHA MarHUTHOTO TOJIS.

B3aumoneiicTBue AByX IpOBOJAHUKOB ¢ TOKOM.Cuila

Awmrepa.

HevictBue cuibl JIopeH1ia Ha HOHBI AJIEKTPOIUTA. SABICHUE
3JIEKTPOMArHUTHOW MHTYKLIUH.

ITpaBuio Jlenua.

3aBUCHMOCTD AJICKTPOJIBIKYIICH CHIIBI MHIYKIIUHA OT CKOPOCTH U3MEHEHUSMAarHUTHOTO
MOTOKA.

SIBieHre CaMOUHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

W3ydyeHre MarHuTHOTO MOJIs KaTyIIKU C TOKOM.

HccnenoBanue 1eHCTBUS IOCTOSITHHOTO MarHuTa Ha paMKy ¢ TokoM.MccienoBanue siBlIeHUS

AIEKTPOMArHUTHOW WHITYKITHH.

Pa3znea 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunnble K0J1e0anus

Konebarenbnast cucrema. CBOOOJHBIE MeXaHUYECKHE KoyieOaHMs. [apmoHuYeckue
konebanusa. Ilepuwon, wdactora, ammumryna u ¢dasza konebGanmid. [IpyXKMHHBIH MasTHHK.
Matemaruueckuil MasTHUK. YpaBHEHHE I'apMOHMUYECKUX Kojebanuil. llpeBpaiuienue sHepruu
[IPU TAPMOHUYECKUX KOJIEOAHHUSX.

Konebartenbupiii koHTYp. CBOOOJHBIE DJIEKTPOMAarHUTHBIE KOJIeOaHUS B HJICATHHOM
Koje0aTelbHOM KOHType. AHaIorus MeXIy MEXaHMYeCKMMH U 3JEKTPOMarHUTHBIMHU
kosnebOanusaMu. ®opmyna ToMcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HUJICATBHOM KOJI€OATeIbHOM
KOHTYPE.

[TpencraBiaenue o 3aryxaronmx KojaeOaHUsIX. BeIHYXIeHHbIE MEeXaHUYeCKHE KOoJeOaHMs.
Pe3onanc. Beinyx/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMs.

ITepemenHbIl TOK. CHHYCOMIAIbHBINA MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAYCHNE CUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTpeOSIEHUE DJIEKTPUUYECKONM IHEPIHH.
OKOJIOTUYECKHE PUCKM TpU IPOU3BOJCTBE AMIEKTpodHepruu. KynbTypa ucnonab3oBaHus
AJIEKTPOIHEPIHU B TOBCETHEBHOM JKU3HH.

TexHudeckue yCTpOMCTBA M TNPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPUYECKUI 3BOHOK,
reHepaTop MepeMEeHHOr0 TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTenbHON CUCTEMBI (IIPYXKUHHBIN WIH
MaTeMaTHYECKUH MasiTHUK).



Hab6nronenue 3aryxaromux konebanuii. MccnenoBanue

CBOMCTB BBIHY)KJICHHBIX KosieOanuii. Habmonenne

pe30oHaHca.

CBOOOTHBIC 3JIEKTPOMArHUTHBIE KOJICOaHU.

OcmwmorpaMMbel — (3aBUCUMOCTH  CHJIBI TOKa U HANpPsDKEHUS OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mocneqoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTU U
KOHJICHCATOopa.

Mosienb TMHUH AJIEKTPOIepeaayu.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOJia MaJIbIX KOJIeOaHUM Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

UccnegoBanue mnepeMEeHHOTO TOKAa B IIEMM U3 TOCIEAOBATEIBHO COETUHEHHBIX
KOHJIEHCATOPa, KAaTYIIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbBLE 60THbL

MexaHndeckre BOJHBI, YCIIOBUs pactpocTtpaneHus. [lepron. CkopocTh pactpocTpaHeHus
u juvHa BouHbL. [lomepeuHble W TpOAOIbHBIE BONHBL. MHTepdepeHuus u audpakuus
MEXaHHYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBHSI H3JIyUY€HHUs DJIEKTPOMATHUTHBIX BOJH. B3ammHas
opueHTanus BektopoB E, B, V B siexTtpomarauutHOil BoiHe. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHUE, TMpeJoMJieHue, moysipuzanus, audpakuus, uHTepdepenmnus. CKopocTh
AJIEKTPOMArHUTHBIX BOJTH.

[IIkana »MeKTPOMArHUTHBIX BOJH. [IprMeHeHUe SJIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIBI  paguoCBsi3W U TeneBUAeHUS. Pannonokanus.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKAIOLIe cpeibl.

TexHUYECKHE YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEAUIIMHE, pajap, paAuONpUEMHUK, TEJIEBU30D,
anTeHHa, tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacIpoCTpaHEHHE TIOTIEPEUHBIX U TPOI0JIbHBIX BOTH. KoneOmomeecs: Teno

KaK HCTOYHHK 3BYKa.

HabGnronenue otpakeHus U IpeIOMIICHUST MEXaHUIeCKUX BOJIH. HaOmonenue

uHTepdepeHI U TUPPaAKIINI MEXaHUIECKUX BOJTH.3BYKOBOI pe30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAONH MYaCTOTON
KoJIeOaHUH.



HccnenoBanue  CBOWCTB — DJIEKTPOMAarHWTHBIX — BOJH:  OTPaKCHUE, IPEIOMIICHHE,
noJsipusanus, 1upaxkus, HHTepPEpeHIus.

Tema 3. Onmuka

I"'eomeTpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OJTHOPOJHOMN Cperie.
JIyd cBera. ToYEUHBIN UICTOYHUK CBETA.

OtpaxeHue cpera. 3aKOHbI OTpakeHMs cBera. [locTpoeHne HM300pakeHUH B IUIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3aKkoHBI MpeNOMJICHHS cBeTa. AOCONIOTHBIM  IOKa3areib
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIi yroja NOJHOTO BHYTPEHHEO
OTpaKEHUS.

Hucniepcust ceera. CrnoxxHbIN cocTaB 6enoro cera. L[Ber.

CoOuparoniue ¥ pacceuBaromue JMH3bl. ToHKas nauH3a. POKyCHOE paccTOsiHHE U
OINITUYECKasi CUjla TOHKOM JIMH3bL. [locTpoeHue n3obpakeHuil B COOMPAIOIINUX U PACCEUBAIOLINX
nuH3ax. GopMyiia TOHKOW JIMH3BL. Y BEIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH F€OMETPUYECKOM OITHUKHU.

BonnoBast ontuka. HMHrepdepenuus cBera. KorepeHTHble HCTOYHMKH. Y CIIOBUS
HaOJr0/1eHUs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JBYX CHUH(A3HBIX
KOI'€pEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeérka. YcioBue HaOMIOAEHUS IUIABHBIX
MaKCHUMYMOB IpH MaJICHUU MOHOXPOMAaTHYECKOI0 CBETa Ha JU(PPAKLUOHHYIO PEILETKY.

ITomsipusanus ceera.

TexHuueckue ycTpoicTBa M IpaKTHMYECKOE HpPHUMEHEHME: OYKH, Jyna, (oToamnmapar,
MIPOEKIIMOHHBIN annapar, MUKpOCKOII, TEJIECKOI, BOJOKOHHASONTHKA, AU(paKIIOHHAas! peléTKa,
MOJIIPOU .

Llemoncmpayuu

[TpstmonuHeiiHOE pacnpoCcTpaHEHHE, OTpaXCHHE U TPEIOMIICHHE CBETa.
Ontuyeckue NpudOpBHI.

ITonmnoe BHyTpeHHee oTpaxkenue. Moneins ceetoBona.MccnenoBanue

CBOMCTB U300paKEHU B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

HaGmronenune nurepdepeHunu ceera.

HaGnronenue nudpakunu cera.

Hab6nronenue nucnepcun cera. [lonyuenue

CIIEKTpPA C TIOMOILBIO IPU3MBI.

[Tony4enue criekTpa ¢ momouibio AudpakiuonHoi pemérku. Habmonenue

MOJIIPU3ALUU CBETA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi



N3mepenne nokaszarens npeaomieHus crekia. Mccmenopanue
CBOICTB M300pakeHui B mH3ax.Habmonenue nucnepcun cBera.

Pa3nes 6. OCHOBBI CIeNUAILHO TEOPUH OTHOCHTEILHOCTH
['panuubpl MpUMEHUMOCTH KJlaccMueckoM mexaHuku. [locTynaTel crienuanbHOM TEopUu
OTHOCUTEIBHOCTU: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMe, IPUHIIMI
OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aME/JICHIE BPEMEHHU U COKPAILIEHHUE JITTUHBI.
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBs13b MaccChl C SHEPrUei U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPTHUs MTOKOSI.

Pa3znen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOI ONMUKU

®otonsl. Dopmyna [Tnanka cBsi3u SHeprun GOTOHA C €ro YaCTOTOH. DHEPrUsi U UMITYIIBC
dhoToHa.

OtkpeiTue u wuccneaoranue Qoroadpdexra. Ombitet A. I. CroneroBa. 3aKoHbI
doroaddexra. YpasHenue DitHmreitna s poroaddexra. «KpacHas rpanuna» Gotorddexra.

Hasnenue ceeta. Onbitel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue  ycTpoiicTBA M MPAKTUYECKOE IPUMEHEHHE: ¢dboTo37EMEHT,
dboTonaTuuk, conHeyHas 6atapesi, CBETOAHO/I.

Jlemoncmpayuu

@010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIaCTHHOM.

HccnenoBanue 3ak0HOB BHeLIHero ¢poTo3ddexra.

Cseroguog.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogenes atroma Tomcona. OmnbiThl Pe3epdopaa no paccessHuio o -yactuul. [lmanerapHas
Mmojenb aroma. Iloctynarsl bopa. M3nydenue u nornouieHne (poToHOB MpH Mepexoje aToMa ¢
OJIHOTO YpPOBHS JHEpruuM Ha apyro. Bunbl cmextpoB. CHeKTp ypOBHEW HHEprum aroma
BOJOpOA.

BonnoBsele cBolicTBa yactull. BosHel 1e bpoiinsa. KopnycKynsipHO-BOJIHOBOM Tyaan3M.

CHoHTaHHOE U BBIHYX/IEHHOE U3JIy4YEHUE.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJbHBIA aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mopnenb onbiTa Pezepdopna.

Onpenenenue 1IMHBI BOJIHBI JIa3epa.

Hab6mtonenue nuneiyaTsix crieKTpoB u3nydeHus.Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

Hab6mronenue nuHeituaroro crnekrpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTHI, JOKa3bIBAIONIME  CJIOXKHOCTh  CTPOGHHUSA  sijpa. OTkpbITHE
panuoaktuBHOoCcTU. OnbITH Pezepdopnaa mo onpeaeneHnio cocTaBa paInoakKTUBHOTO U3ITy4EHUSI.
CsoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paquoakTHBHOCTH Ha >KUBbIE OPraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHA. HykimonHas moaens sapa I eitzenoepra— MiBaneHKo.
3apsina siapa. MaccoBoe uncio siapa. M3otormsl.

Anbda-pacnan. DneKTpoHHBIH U NO3UTPOHHBIN Oera-pacnan. ['amma- uziaydeHnue. 3aKoH
PaZAMOaKTUBHOIO pacnajaa.

DHeprusi CBSI3U HYKJIOHOB B sjpe. SAnepHsie cuibl. JledekT maccel siapa. SAnepHbie

peakuuu. JleneHue v CUHTE3 AEp.

Snepubiii peaxktop. TepmosaepHbiii cunTe3. [IpoGiiemMbl M TNEpPCHEKTUBBI  sIEPHON
JHEPreTUKU. DKOJIOTMYECKHUE aCIIEKTHI SIEPHON DPHEPIETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH dJIEMEHTApHBIX YacTull. DyH1aMeHTanbHbIe

B3aumozeiicTeus. EnnHcrBo pusnueckoit kapTuHbel Mupa. TeXHUUECKUE yCTPOMCTBA U

MPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, KaMepa
Bunbcona, siaepHblil peakTop, aToMHas 6omoa.

Llemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue TpEKOB 4acTUI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1eMeHThI aCTPOHOMUHU U ACTPOPU3UKH
Oranbl pa3BUTHS acTpoHOMHEH. [IprKIalHOE 1 MUPOBO33PEHUECKOE 3HAUCHUEACTPOHOMHH.
Bun 38é31H0T0 HeOa. Co3Be3aus, sspKue 3BE3bI, TUIAHETHI, UX BUTUMOE BUKCHHE.
CosHeyHast CHCTEMA.

Comuue. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CosiHIIAa W 3BE31. 3BE3ABI, HMX
OCHOBHBIEC XapaKTEPUCTHKU. Jluarpamma «CHEKTPAJIbHBIM KJIacC — CBETUMOCTBY». 3BE3JbI
[JIABHOM MOCIEAOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» Il 3BE3] TJIABHOM
MOCIIEN0BATENbHOCTH. BHYyTpeHHEE cTpoeHue



3BE311. COBpEMEHHBIE NIPEICTABIICHUS O MTPOUCXOXKACHUM U 3Boonny CoJHIA U 3BE3MA. DTarbl
JKU3HHU 3BE3]I.

Muneunsbiii [1yte — Hama [Nanaktuka. [Tonoxenue u qeuxkenue Connia Bl anaktuke. Tumbl
rajJlakTuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX FAIAKTHUK.

Bcenennas. Pacimmpenue Beenennoid. 3akon Xa06ma. Pa3Oeranne rajgakTuk.

Teopus bonbuioro B3psiBa. PEnuKTOBOE U3IIyUeHUE.

Macmirabnass  ctpykrypa  BceenenHoil.  MeraranakTuka.

Hepeménnsie npobieMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Habnronenust HeBOOPY>KEHHBIM TJIa30M C MCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX MPHIOKEHHN
JUIS OTIpeZieSIeHUs MOJO0XKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nostymapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O0o01marmuiee MOBTOPpEHUE

Ponp ¢u3uku u acTpoHOMHH B AIKOHOMHUYECKOM, TEXHOJIOTMYECKOHM, COIMATbHOM U
THUYECKOW cdepax AeATEIBHOCTH YEJNOBEKa, POJIb M MECTO (HU3UKM M ACTPOHOMHH B
COBPEMEHHOW HAaydyHOW KapTHHE MHpa, poib (U3NYECKOHl Teopun B (POPMHUPOBAHUM
Mpe/ICTaBICHUH 0 (PU3MUECKOI KapTHUHE MUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B 00LIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUMN O IPUPOIE.

MexnpeaMeTHbie CBA3U

Nzyuyenne kypca ¢usuku 0OazoBoro ypoBHsS B 1l kmacce ocyiiecTBisieTcsl ¢ y4ETOM
COJZIEpKATENBbHBIX MEXKIIPEIMETHBIX CBSi3ed C KypcamMu MaTeMaTHKH, OWOJOTHH, XHMHH,
reorpagpuu U TEXHOJIOTHH.

Meosicnpeomemnvle nonwsimusi, CBS3aHHBIE C M3YyYEHHUEM METOJIOB HAy4YHOI'O ITO3HAHUSA:
sBJICHUE, Hay4yHbIH (akT, rumoresa, ¢u3nyeckas BEIUYMHA, 3aKOH, TEOpus, HaOJIOJIEHUE,
9KCIIEPUMEHT, MOJIEJITMPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl YpPaBHEHMH, TPUTOHOMETpUYECKHE (DYHKIMM: CHUHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPbl U HUX
MPOEKIIMM Ha OCH KOOpJMHAT, CIIO)KEHHE BEKTOPOB, NMPOM3BOJIHBIE AJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKH 110100 TPEYrOJIbHUKOB, ONpeesICHHE MIOMAAN TUIOCKUX (GUTyp U 00bEMa Tell.

Buonoeus: »>nextpuyeckue SBIEHUS B KUBOH MpHpoJe, KojebaTeslbHble IBUKEHHUS B
KUBOW NPUPOJE, ONTUYECKUE SIBIIEHUS B >KMBOW IPUPOAE, NECHUCTBUE paJHallUMd HA JKHUBbBIE
OpraHHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KpPHUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHau3.



l'eocpagpusa: marHuTHBIE TONIOCa 3€MJIH, 3aJIeKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOM
IIOBEPXHOCTH, IIPEJCKA3AHNE 3EMIIETPSICEHUH.

Texuonozus: MTMHUM DJIEKTpOIIepeiad, TeHepaTop MEPEMEHHOT0 TOKA, AJIEKTPOJIBUraTelNb,
UHIYKIIMOHHAS Te4yb, pajap, paAuONpUEMHUK, TEJIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITUKA, COJTHEYHAst OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA INPOI'PAMMBbI Ino
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro mpeamera «Dus3mka» Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUS
(6a30BBIil  ypOBEHB) JIOJDKHO  OOECMEYHTHh  JOCTHMXKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3y/IbTAaThl OCBOCHUS yueOHOro mpemmera «DU3MKa» JOJDKHBI OTPAKATh
FOTOBHOCTb M CIIOCOOHOCTb OGYYAIOIIMXCS PYKOBOICTBOBATHCS COOPMHUPOBAHHON BHYTPEHHEH
HO3I/IHI/I€I71 JIMYHOCTH, CHCTeMOﬁ IECHHOCTHBIX OpI/IeHTaHI/If/'I, ITIO3UTHUBHBIX BHyTpeHHI/IX
yOeXIeHnl, COOTBETCTBYIOIIMX TPAJMIMOHHBEIM LEHHOCTAM  POCCHUMCKOrO  OOIIECTBA,
pacIIHpeHne KU3HEHHOTO OIBITA M OIbITA ACATEIBHOCTH B HPOLECCE PEeaTH3alliH OCHOBHBIX
HAIPABJICHUH BOCIIUTATEIBHON [ESTEIbHOCTH, B TOM YHCIE B YACTH:

1) rpaxnaanckoro BocnUTAHHSA:

c(hOPMHUPOBAHHOCTH IPAXKIAHCKOMN ITO3UIIMU 00YUYAIOMIETOC KaK aKTHBHOTO M
OTBETCTBEHHOTO WICHA POCCHICKOr0 OOIECTBA;

IPHHATHE TPaINIHOHHBIX 00IIEYETIOBEUCCKIX TYMaHHCTHYECKUX "
JIEMOKPATHIECKUX LIEHHOCTEI1;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAaX I'PaXIaHCKOrooOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUN B 06Pa30BaTEIbHOI OpPraHNU3alliu;

YMGHI/Ie BSaHMOHeﬁCTBOBaTB C conuaJIbHbIMHAU I/IHCTI/ITyTaMI/I B COOTBCTCTBUU CUX
QYHKIMAME 1 Ha3HAUEHHEM;

TOTOBHOCTB K I'yMaHHTapHOH ¥ BOJIOHTEPCKOM JEATETBHOCTH;

2) MATPUHOTHYECCKOI0O BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCUICKOMN rpak1aHCKOU WJIECHTUYHOCTH,
MaTpUOTU3MA;
LIECHHOCTHOE OTHOIIEHHE K rOCyJ1apCTBEHHBIM CUMBOJIAM,  JOCTHXKCHHUSIM

POCCHUHCKHX YUEHBIX B 00s1acTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPAaBCTBEHHOI0 BOCIIHTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEJEHHS; CIOCOOHOCTD

OLIEHUBATh CUTYaIMIO U MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSICh Ha MOPAITbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B
JIESITETbHOCTH YUYEHOTO;

OCO3HaHME JINYHOT'O BKJIa/1a B IOCTPOEHUE YCTOHUNBOTO OYAYILIEro;

4) 3cTeTHYecKoro BOCIUTAHMUSI:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUYasi SCTETUKY HaAyYHOTO TBOPYECTBA,IPUCYILEr0
¢buznueckoil Hayke;



5) TpynoBoro BocnuTaHus:

UHTEpPEC K pa3Iu4HbIM cdepaM NpoPecCUOHAIBHON JAESITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3WKOW M TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp OymymIei
npodeccuu U peann30BhIBaTh COOCTBEHHBIC JKU3HECHHBIC IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOO0Opa3oBaHHIO B oOiacTu (pu3MKu Ha
MPOTS)KEHUU BCEU KU3HU;

6) 3K010rHYECcKOro BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH AKOJIOTUYECKOU KyJIbTypbl,  OCO3HaHHE  TJ00aJIBLHOTO
XapakTepa 3KOJOTHYECKHUX IpobiIeM;

IUTAHUPOBAHMUE U OCYIIECTBIICHUE ICUCTBUN B OKPYKAIOIIEH cpeJie Ha OCHOBE3HAHUS
1eneil yCTOWYMBOrO pa3BUTHS YEJIOBEUECTBA;

paciiupeHuc OIlbITa JACATCIIbPHOCTHU DKOJIOTUUYECKOH HaITpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HaHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMUS:

c(OpPMUPOBAHHOCTH ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHHUE IIEHHOCTH HAayYHOU JEeSTeNIbHOCTH, TOTOBHOCTh B IPOIECCEe U3YUEHUS (HDUBHKU
OCYIIECTBIATh MPOEKTHYIO M UCCIEA0BATENbCKYIO AEITEIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBeEpPCcaJbHbIE YueOHbIe AelicTBUsiBa3oBbIe
Joruyeckue geMcTBusa:
CaMOCTOSITEIIbHO dbopMynupoBath u aKTyaJIn3UpPOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAENATh LEU JACATEIbHOCTH, 3aJaBaTh MAPAMETPbl U KPUTEPUU HXIOCTUKECHHUS;
BBISABJISATH SaKOHOMepHOCTI/I u HpOTI/IBOpeLH/Iﬂ B paCCManI/IBaeMBIX
@HSHHGCKHX SIBJICHUSAX
paspabarhiBaTh IJIaH pEIIeHUS MPOOJEeMbl ¢ YYETOM aHajIn3a UMEIOLIUXCS
MaTepHaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBBI B JEATEIBHOCTD, OLIECHUBATH COOTBETCTBUE PE3YIIBTATOBLIENSAM,
OLICHHUBATh PUCKU IOCIEACTBUI AEATEIbHOCTH;
KOOPAWHHUPOBATH A BBIIOJHATH paboty B YCIOBHUSX peanbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
paSBI/IBaTI) eraTI/IBHoe MBIIIIJICHHUC HpI/I peHIeHI/II/I KN3HCHHBIX npo6neM.
ba3oBble HccienoBaTeJabLCKHE el CTBHA.
BIIQ/IETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOUYEBBIMHA TTOHATUSAMU U METOAaMUPU3NIECKOH

HayKU;



BJIQJICTh HAaBBIKAMH YYEOHO-HMCCIICIOBATEIBCKON M MPOEKTHOW ACATEIBHOCTH B OOJIACTH
(bu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJOB PEIICHUS 33a1a4
(U3HUYECKOTO COJIePKaHUs, TPUMEHEHHUIO PA3TUIHBIXMETO/I0B TTO3HAHWS;

BJIAJICTh BUJaMHU JCSATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHMS, €r0 WHTCPIpPETAIHH,
peoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3lIMYHBIX Y4YEOHBIX CHUTYalMsX, B TOM YHCIE MpH
CO3/IaHUU YYEOHBIX MMPOCKTOB B 00JIACTH (DU3HKHY;

BBISIBJISTh TPUYUHHO-CIICJICTBEHHBIC CBS3M W AaKTYalIH3UpOBaTh 3a/lady, BBIJIBUTaTh
THIOTE3y €€ pEUICHUs, HAaXOTUTh apryMEHTBl JUIsI JOKa3aTelbCTBA CBOUX YTBEPXKICHUI,
3aJaBaTh MapaMeTPbl U KPUTCPHH PEIICHHS,

aHAIM3WPOBATh TMOJTYYCHHBIE B XOJIE€ PCEUICHUS 3aJayd Pe3yNbTaThl, KPUTHUYECKU
OILICHUBATh UX JJOCTOBEPHOCTbH, IPOTHO3ZUPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/laud B OOpa30BATEIbHOMN JCATEIBHOCTH, B
TOM YHCJIE TIPY U3YYCHUH (PU3UKU;

JaBaTh OL[EHKY HOBBIM CUTYallUsM, OLICHUBATh IPHUOOPETEHHBIH OTIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3HKE B MIPAKTUUYECKYIO 00JIaCThKU3HEEATEIbHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell; BBIIBUTaTh HOBbIE
UJIeH, IpeiIaraTh OPUTHHAIIBHBIC TTOIXO/Ibl U PEIICHUS;CTaBUTh MTPOOJIEMBI U 3a/1a4H,
JIONYCKAIOIIME aJIbTEPHATUBHBIC PEILICHUS.

PabGora ¢ unopmanmei:

BJIQJIETh HABBIKAMHU TTOy4eHHs] WHGOpMAUK (U3UUECKOTO COJCPKAHUSA M3 MCTOYHHUKOB
pPa3HbIX THIIOB, CAaMOCTOSITEIBHO OCYIIECTBIIATh IIOUCK, aHAJINW3, CUCTEMATHU3ALUI0 U
MHTEPIPETANIO HH(POPMAIINY PA3INIHBIX BUIOB H (POpM IpeCTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaIuy;

HCIOJIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B
pelIeHNr KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3AIMOHHBIX 3a7ad C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHMS, TPABOBBIX U
THYECKUX HOPM, HOPM MH(DOPMAITMOHHON 0€30M1acHOCTH;

co3/laBaTh TEKCThl (DU3UYECKOTO COJEpKaHUSA B PA3IUYHBIX (opmarax ¢ yd&€ToMm
Ha3HayeHus: HHpoOpManMM W 1[EJeBOM ayAuTopuu, BbBIOMpas ONTHUMaJbHYIO (Qopmy
MIpPE/ICTaBICHUS U BU3YaJIU3allNH.

KomMyHuKkaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATENBbHOCTH;



pacro3HaBaTh NPEIIOCHUTKN KOHMIMKTHBIX CUTYallid ¥ CMATYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOYKY 3PEHHS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CpE/ICTB;

IMOHUMATh U UCIIOJIB30BaTh NPCUMYILICCTBA KOMaHIIHOﬁ n I/IH[[I/IBI/I[[yaJIBHOﬁ pa60TbI;

BBIOMPATh TEMATHKy ¥ METOJbI COBMECTHBIX ICHCTBHH C y4ETOM OOLIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)K/I0TO YICHA KOJUICKTHBA;

NPUHAMATh LEJIH COBMECTHOI JESATENbHOCTH, OPraHU30BBIBATH M KOOPIMHUPOBATH
JEHCTBUS MO €€ NOCTHIKEHHIO: COCTaBIIAITh IUIAH JEUCTBUIl, paclpelessiTh POiH ¢ Y4ETOM
MHEHHI YYaCTHUKOB, 00CYKJaTh pe3yabTaTbl COBMECTHOM paboThI;

OLICHUBATh KA4ECTBO CBOETO BKJIAJa M KaXJIOTO yYaCTHUKA KOMaH[bI B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC IIPOCKTHI, OUCHHMBATHL HJACHU C IMO3UIUKW HOBU3HBLI, OPUTIMHAJIBHOCTH,
NPaKTUYECKOI 3HAYNMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETHYECKOE IIOBEACHHE B PA3JIMYHBIX CHTYaIHsX,
IMPOABJIATH TBOPYCCTBO U BOO6pa)KeHI/Ie, OLITH WHHUIIMATHBHBIM.

PeryasitTuBHble  yHuUBepcajbHble y4deOHble JelCTBUSA
Camoopranuszanms:
CaMOCTOSITEJIbHO OCYIIECTBJIATh [O3HABATEIbHYIO NESATEIbHOCTh B OONACTH (U3UKU U
aCTPOHOMMHU, BBISABJIATH IPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/]auy;
CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PELICHUS pacuETHBIX M KaueCTBEHHBIX 3ajay, IJIaH
BBIIOJIHEHUS] MPAKTMYECKOW paboThl € y4€TOM MMEIOLIUXCA PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHU;
JIaBaTh OLICHKY HOBBIM CHUTYAallHsIM;
paclMpsATh pPaMKM Y4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX NPEANOYTEHH; aenarhb
OCO3HAHHBII BBIOOP, apryMEHTHPOBATh €ro, Opatb Ha ceds
OTBETCTBEHHOCTb 3a pELICHHE; OLICHUBATh
pUOOPETEHHBIH OIIBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO DJPYAMIMU B 00JacTH  (PUBHKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOLMOHAIBHBIH HHTE/JIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JESTEILHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LENISM;
BJIaJIeTh HABBIKAMHU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
Y MBICITUTENIbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB HOCHOBAHMIA;



HCIIOJIb30BaTh MPUEMBI pediiekcrun JUisl OLEHKU CUTYalluH, BbIOOpa BEPHOTOpELICHUS;
YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UXCHIKEHHUIO;
IPUHUMATh  MOTHUBBI W AapryMEHTBl  JIPYrUX IpU aHalIM3€  pPe3ybTaToB
NESITENIbHOCTH;
NpUHUMATD ce0s1, MOHUMAs CBOM HEIOCTATKU M JOCTOMHCTBA;
IPUHMMATh  MOTHMBBI M apPryMEHTHl  JPYrMX IIpM aHalIu3€  pe3yjbTaToB
NEeSATEIbHOCTH;
pU3HaBaTh CBOE MPABO U MPaBO IPYTUX HA OMIUOKH.
B npornecce mOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS  IMPOTPaMMBI MO (HU3HKE
JUIS  YpOBHS cpeAaHero obmiero oOpa3oBaHus y OOY4YalOIIMXCS  COBEPIICHCTBYETCS
SMOLMOHATBHBIN UHTEIIEKT, MPEAIoIaraomuichOpMIPOBAHHOCTD:
CaMOCO3HaHMsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAILHOE COCTOSHUE,
BUJICTh HAMPABJICHUS PA3BUTUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBAHUS, BKJIIOYAIOLLETO CaMOKOHTPOJIb, yYMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIECHUE, CHOCOOHOCTh aJalTHPOBATHCS K 3MOIIMOHATIbHBIM
W3MEHEHUSM U MPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHUIO L€ U YCHEXYy,
ONTHMHU3M, UHULIMATUBHOCTh, YMEHUE AEHCTBOBATh NCXO/S U3 CBOMX BO3MOKHOCTE;
SMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIMOHAILHOE COCTOSIHUE APYTUX,
YUUTBIBaTh €ro MPHU OCYLLECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKMUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTHh BBICTPAaMBaTh OTHOLICHMS C IPYTUMHU
JIIOJIbMU, 3a00TUTHCS, TIPOSIBIISITH UHTEPEC U pa3peliaTh KOH(QIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenust B 10 kJacce npeiMeTHbIE pe3yabTaTbl Ha 6a30BOM ypOBHE JOJKHBI
OTpaxkaTh c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MeCTO (U3UKU B (HOPMHUPOBAHUM COBPEMEHHOM
HAay4YHOW KAapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHHMKHM U TEXHOJIOTUH, B MPAKTUYECKON
JEATEIBHOCTH JIIOJIEH;

YUUTBHIBaTh TPaHULl NPUMEHEHUs M3YyYEHHBIX (U3MUECKUX MOJeNell: MaTepuaibHas
TOYKa, MHEepLUalbHasl CUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WJCAIbHBIN ra3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEN M TBEPABIX TEJ, TOUECYHBIH AIEKTPUUYECKUH 3aps IPHU PEIICHUU
bu3nvecKux 3aaay;



pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChI) U OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KMHETHUYECKOM TEOPUM CTPOCHMs BEIIECTBA M DIEKTPOJUHAMHUKU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE IPSIMOJMHENHOE JBUKEHUE, CBOOOJHOE INaJeHHUE Tel,
JBIDKEHUE 10 OKPY)KHOCTH, HHEpIHMs, B3auMojeiictBue Ten, auddys3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHUE XKUAKOCTEH M TBEPABIX TeJ, M3MEHEHHe 00bEMa Ten INpH HarpeBaHUU
(oxJa)KaeHuM), TEIJIOBOE PAaBHOBECHE, UCHAPEHUE, KOHJCHCALM, [IaBJIEHUE, KpUCTAJUIM3aLus,
KMIIEHHE, BJIAXKHOCTb BO3/yXa, NOBBILIEHHE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyzie, CBA3b MEX]y IapaMEeTpaMu COCTOSHUSI Ta3a B M30MpOIeccax, 3JIEKTpU3auus Tell,
B3aMMOJECICTBHE 3aps0B;

OIMCHIBATh MEXAaHUYECKOE JIBUKEHUE, UCHONb3ys (DU3MUYECKHE BEIUYMHBI: KOOpIMHATa,
IIyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHE, Macca Tella, CHJIAa, UMITYJbC Teld, KUHETHYECKas
9HEprus, NOTEHUHUaJIbHAsl PHEPrHsi, MeXaHWyeckas paboTa, MEXaHWYECKas MOIIHOCTh; IpHU
ONMCAaHWU TMPaBWIbHO TPakTOBaTb (DU3UYECKUN CMBICI MCIOJNb3YEMbIX BEJIWYUH, HX
0003HAYECHMS U €JMHMILIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3UYECKYIO BEIMUUHY
C IpYIrMMH BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHbIE TEIJIOBBIE CBOMCTBA TE€N M TEIUIOBBIE SBJICHUS, HCIOJb3YS
¢usnveckre BENWYMHBL: JaBICHHE Tra3a, TEeMIepaTypa, CpeaHss KWHETHYecKas SHEeprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJHMYECTBO
TEIUIOTHI, BHYTPEHH:S »Heprus, pabora raza, K03()(ULUUEHT MOJIE3HOr0 JeHCTBUS TEIIOBOIO
JIBUraTessl; IPpU ONUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYHMH,
ux 00O03HAueHWs] W EIWHUIBI, HAaXOAWUTh (OPMYIIBI, CBS3BIBAIOIIME JAHHYIO (U3NIECKYIO
BEJIMYMHY C IPYTUMH BEIUUNHAM;

ONMCHIBATh HU3Y4YEHHBIE DJIEKTPUUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKHUE SIBJICHHS
(mporiecchbl), UCHONB3Ys (PU3MUECKHUE BEIMUMHBI: dJIEKTPUUECKUN 3apsij, IJIEKTPUUYECKOE I0JIe,
HanpspKEHHOCTh  TTOJI, TOTEHIMaJl, Pa3HOCTh MOTEHIMAJIOB; IPU ONUCAHUM IPaBHIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIOJIB3YEMBbIX BEIMYMH, MX OOO3HAUYEHUS U €IUHUIIbI;
yKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PM3HUYECKYIO BEJIMUUHY C IPYTMMHU BETMYHUHAMU;

aHAJIM3UPOBaTh (U3NYECKUE TPOLECCHl U SBJICHUS, HCNOJIb3Ysl (U3NYECKUE 3aKOHBI U
MIPUHLUIBL: 3aKOH BceMupHoro tsaroreHus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKON 3HEPIUH, 3aKOH COXPAaHEHUs UMITYJIbCa, MPUHIUI CYNEPIO3ULIUN CHUJI, IIPUHIUI
PaBHOINPABUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBSI3b CPEJHEH KHWHETUYECKOM HHEPruM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ1 ¢ a0COJIIOTHOM TeMIlepaTypol, NMEpBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KysoHa, npu 3ToM pas3inyarh CIOBECHYIO



(hOpMYyTUPOBKY 3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHE W YCJIOBHS (TpaHUIBI, OOJACTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIIMH, IPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3nauyaTth yCIOBUS MX O€30MaCHOT0 HCIOIb30BaHMS B IOBCETHEBHOM KU3HH;

BBIMOJIHATE DKCIIEPUMEHTHl 10 HCCIEIOBAHUI0 (DM3WYECKUX SBJICHUH U TPOIECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX U KOCBEHHBIX HW3MEpPEHHH, TMpu d3ToM  (POpMYIHpPOBATh
npobieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEpPUMEHTa, coOupaThb yCTAaHOBKY U3
MPEUI0KEHHOT0 000pyJ0BaHUs, IPOBOJIHUTD OMBIT U (JOPMYIMPOBATH BHIBOJKI;

OCYILIECTBIATh MpPSMBIE U KOCBEHHBIE HM3MEpEHHUs (PU3MYECKHX BEIMYMH, IMPH 3TOM
BBIOMpATh ONTHUMAJbHBIA CHOCOO HM3MEPEHUS U HCIOJIb30BATh H3BECTHBIE METOIbI OLICHKHU
MOrPEIIHOCTEN U3MEPEHUN;

UCCIIEZIOBATh 3aBHCHUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C HCIOJIB30BAaHHEM
OpSIMBIX H3MEPEHUH, TPU OTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpPOBATh pE3yIbTaThI
MOJIYYEHHOM 3aBUCUMOCTU (PU3UYECKHX BEITUYMH B BHJE TaOIUIl U IpadUKOB, /1€1aTh BBIBOIbI
0 pe3yNbTaTaM HCCIeOBaHMUS,

coOmonate mpaBmia 0O€30MacHOTO TpyAa HpPH IMPOBEACHWU HCCICNOBAHUNA B pPaMKax
Y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENICKON M TPOCKTHOH  JIEeSTENBHOCTH C
HCIOJIb30BaHUEM U3MEPUTENbHBIX YCTPONUCTB U J1a00paTOPHOTO 000PYAOBAHMS;

pemiate pacu€THbIE 3aJa4yd C SBHO 3aJaHHONW (PU3MYECKOW MOJENbIO, HUCHOIB3Ys
¢du3nvecKkue 3aKOHBl M MPUHIIMITEL, HA OCHOBE aHAIN3a YCJIOBHUS 33/a4M BBHIOMPATh (PU3UUECKYIO
MOJIeNIb, BBIICNATh (HU3UYECKHE BEIMYUHBI W (OPMYIBI, HEOOXOMUMBIE s €€ pelieHwus,
MIPOBOAUTH PACUEThI U OLIEHUBATH PEATLHOCTD MOMYYEHHOTO 3HaUYeHUs (PU3MUECKOIl BETUYNHBL;

pelaTh KayecTBEHHBIE 3aJ[aud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUUBYIO LEMOYKY
paccyXJIeHH ¢ Oopoi Ha 3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

HCII0JIb30BATh pu pelieHun y4eOHBIX 3a1a4y COBPEMEHHbIE
WH(GOPMAIMOHHBIE TEXHOJIOTHH JUIS TOUCKA, CTPYKTYPUPOBAHHUSI, MHTEPIPETAIIMAN
NpeJCcTaBiIeHNs yueOHOM U HaydHO-MOMYJIIPHON MH(pOpMALMH, OJTYYE€HHON H3pa3InYHbIX
HCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh MOIYyYaeMy0 HH(OPMAIHIO;IPUBOINUTH IPUMEPHI
BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BsICHEHHE
MIPOLIECCOB OKpPY)KAIOIlIEr0 MHUpa, B pa3BUTHE

TE€XHUKU U TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETHUECKHE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU JUIs
obecrieyeHus: 6e30MacHOCTH MpU OOpalleH!H ¢ IPUOOpPaMu U TEXHUYECKUMHU



YCTPOWCTBAMH, TSI COXPaHEHHsI 3JI0POBbSI M COOJIOACHUS HOPM 3KOJOTHMYECKOTO TOBEICHHS B
OKpY>Kalolleu Cpeae;

paboTaTh B TPYIIE C BBIMOJIHEHUEM Pa3IUMYHBIX CONUATBHBIX POJICH,IUTAHUPOBATh PabOTy
TPYIIBL, PAalMOHAIBHO paclpeneNiiarTh OOS3aHHOCTH M IUIAHUPOBATh  JESATEIBHOCTh B
HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO OLCHMBATH BKJIAJ KaXXJAOr'0 M3 YYACTHHUKOB T'PYIIIbLI B
pellIeHrEe paccMaTpUBACMO MPOOIIEMBI.

K konmy oOyuenust B 11 kJiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM yYpPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y O0YUArOIIUXCS YMEHHIA:

JIEMOHCTPHPOBATh HA MpUMeEpax poyib U MecTO (HU3MKU B (POPMUPOBAHMHM COBPEMEHHOMN
HAyYHON KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHHKH W TEXHOJIOTHH, B MPAKTHYECKOU
JESITeIbHOCTH JIFO/ICH, IIEJIOCTHOCTh U €IMHCTBO(DU3MYECKON KapTUHBI MUPA;

YUUTHIBaTh TPaHULIBI TMPUMEHEHUS M3YYEHHBIX (QU3MYECKUX MOJENEH: TOUEeUHBIN
BHGKTpI/I‘-IeCKI/If/'I 3apsand, Jyd CBCTa, TOYEYHBII HMCTOYHHK CBC€Ta, dACpHAsA MOACIIbL aToMa,
HYKJIOHHAs1 MOJIC]Tb aTOMHOTO si7[pa MPU pelIeHuH (PU3NYCCKHUX 3a/1ay;

pacrio3HaBath (hu3HyYecKue sBICHHS (TPOLECCh) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA U KBAHTOBOW (DM3HMKH: 3JIEKTpUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aI/IMOI[CI>’ICTBHG MAariuToB, OSJICKTPpOMAarHuTHasa
WHAYKIUS, JCWCTBUE MArHUTHOTO IOJII HAa TPOBOJHHK C TOKOM U JBIDKYIIUICS 3apsil,
AJIEKTPOMATrHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PACIIPOCTPAHCHUE CBETA, OTPAXKCHUE,
nperomiieHue, uHTepdepeHuus, audpakuus W NOJASpU3alUs CBeTa, AMCIEPCUS CBETa,
dotoanekrpuyeckuit 3pdext (hoTorddekr), cBeToBOC NaBICHNE, BOSHUKHOBCHHE JTHMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBCHHAs! M HICKYCCTBEHHAs PaJIMOaKTHBHOCTD;,

OIMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DJIIEKTPUUCCKUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MTPOBOJUMOCTh PA3JIMYHBIX CPEA) U AJNEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTOJB3ysd (U3NYECKHE BEIWYMHBL: OJJCKTPUYECKUN 3apsijl, CHIa TOKa, JJIEKTPHUECKOE
HaTPSHKCHUE, JIEKTPUIECKOE COMTPOTHBIICHHUE, PA3HOCTh MOTCHIIMAIOB, SJICKTPOIBUKYIIAs CUIIA,
paboTa TOKa, WHIYKIMsS MarHUTHOTO ToJsi, cwia Awmmepa, cwia JlopeHIla, WHIYKTHBHOCTb
KaTYIIKA, SHEPTHsS JJIEKTPUUYECKOTO M MArHUTHOTO TOJIeH, MEepPHoJl W 4YacToTa KoJieOaHWW B
KoJie0aTeIbHOM KOHTYpE, 3apsj M CHJIa TOKa B MPOIECCe TAPMOHHYUECKUX DIIEKTPOMArHUTHBIX
KoyieOaHul, (POKYCHOE pAacCTOSHUE W ONTHUYECKas CHJia JIMH3BI, MPH OINUCAHWU TPABHIBLHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIONB3yEMBIX BEJIWYMH, WX OO0O03HAUCHUS U CIUHMUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;



ONUCHIBaTh M3Y4YECHHbIE KBAaHTOBbIE SBJIEHHUA M IPOLECCHI, HUCIONb3Ys (QU3NUECKUE
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, JHEPrus U
uMnynbe (OTOHA, TEpUOJ TMONypacHana, SHEPTHs CBA3M ATOMHBIX sI€p, NpPU ONUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3WYECKUH CMBICT HCIOJB3YyEeMBIX BEIMYMH, MX OOO3HAUYEHUS U
€MHULIBI, YKa3blBaTh (OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (U3NYECKYH BEIMYHMHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NYECKOIN BEIMUNHBI;

aHATM3UPOBATh (PU3MUECKUE IMPOLECCHl M SBICHHS, UCIONB3YyS (U3NUYECKHE 3aKOHBI U
OpUHUMIBL  3akoH Owma, 3aKoHBl IIOCJIEJOBATEIBHOTO M NApaUIEIbHOTO COECIUHEHUS
MPOBOJHUKOB, 3aKkoH JDkoyns—JleHna, 3akOH  AJIEKTPOMArHUTHOM  MHIAYKLHMH, 3aKOH
IPSIMOJIMHEMHOIO PACHpPOCTPAHEHUS CBETA, 3aKOHBI OTPAXCHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OiHmTelHa A1 ¢Gorodddekra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpaHEHUs MMIIYJIbCa, 3aKOH COXPAHEHMS OJJIEKTPUYECKOTO 3apsna, 3aKOH COXPAaHEHMS
MacCOBOI'0 4uCla, MOCTyJaThl bopa, 3aKOH paguoOakTUBHOIO paclaja, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAXKEHHE M YCJIOBUS (TpaHULIb,
00J1aCTH) TPUMEHUMOCTH,

OIpEeEIATh HAIpaBJIEHUE BEKTOPA MHIYKLIUU MArHUTHOIO IOJI MPOBOJAHHUKA C TOKOM,
cwibl Ammnepa u cuiibl JIopeHna;

CTPOUTh U OIHUCHIBaTh U300pa)kKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajoM, TOHKOM JHMH30M;
BBINOJIHATH AKCIIEPUMEHTHI IO UCCIIEOBAHUIO (PM3UYECKUX SBJICHUN U MPOLIECCOB C
WCTOJB30BAHMEM TPSIMBIX M KOCBEHHBIX HM3MEpEHHWil: mpu 3ToM  (HOpMYIHpOBAThH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3

IIPEUI0KEHHOr0 000py/JOBaHUS, IPOBOJUTH OIBIT U (POPMYJIMPOBATH BHIBOABI;

OCYLIECTBIIATh MpPSIMbIE U KOCBEHHBbIE M3MEpPEHMsI (U3NYECKUX BEJIMYUH, HPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEpPEHUsT W HCIOJIb30BaTh M3BECTHHIE METO/BI OLIEHKH
MIOTPEIHOCTEN U3MEPEHU;

UCCIIEI0BaTh 3aBUCUMOCTH  (PU3WYECKUX BEJIWYUH C  HCIIOJIb30BAHMEM  MPSAMBIX
U3MEPEeHU: MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTaThl IMOJY4YECHHOMH
3aBUCUMOCTH (DUM3WYECKMX BEJIMYMH B BHJE TaOmul U rpaduKoB, JAeiaTh BBIBOJBI 10
pe3yiabTaTaM HUCCIEN0BaHUS;

coOmofarh mnpaBuwia Oe30macHOro TpyJda MHpU IMPOBEIEHUU HCCIEJOBAaHMM B paMKax
y4eOHOro 9SKCIEpUMEHTa, Yy4eOHO-MCCIE0BAaTeNbCKOM W MPOEKTHOM  JEesITeIbHOCTH €
UCIOJIb30BAHUEM MU3MEPUTEIBHBIX YCTPOICTB U 1a00paToOpHOro 000pyI0BaHMS;

pemarts pacuéTHbIE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJeNblo, HCIOIb3Ys
(u3nyecKre 3aKOHbI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 3aJa4l



BBIOMPATh (PU3HYECKYIO MOJIEIb, BBIACIATh (PU3HUECKUE BEIUYHHBI U (POPMYIIBI, HEOOXOAUMBIC
uis e€ peuieHusl, MPOBOAUTH Pacy€Tbl U OIECHUBATh PEATBbHOCTb MOJIYYEHHOIO 3HAYCHUS
(U3HUECKON BEITMYUHBI,

peliaTh KayeCTBEHHbBIE 3a/Ja4l: BHICTPAUBATh JIOTMUYECKH HEITPOTUBOPEUUBYIOIETIOUKY
paccyXIeHUii ¢ OTIOPOi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE SBICHUS;

UCIOJIb30BATh npu peleHnH y4eOHBIX 3aJa4 COBPEMEHHBIE
MH(OPMAIMOHHbBIE TEXHOJIOTHH JUISI TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMUN
MpeicTaBiIeHHs y4eOHOM U HayuHO-TIONYJIsIpHON HHGOPMaIK, MOTYYeHHON U3pa3IMUHbIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATD MOJIy4aeMyt0 HHPOPMAIUIO;00bACHAT  HPUHIUIIBI

JCWCTBUSL  MallWH, TPUOOPOB u TEXHUYECKUX YCTPOUCTB,

pa3nuyath yciIoBHsA MX 0€30MacHOTO MCIIOJIb30BAHMS B MOBCEIHEBHON
KHU3HU;

MPUBOANTH TIPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB Bpa3BUTHE
HAyKH, B 00BSCHEHHE MIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (PU3UKE B TIOBCETHEBHOM KU3HU IS
obecriedeHrst 6€30MaCHOCTH MpH 00pAIeHUH C MPHOOpAMH U TEXHHYECKUMH YCTPOHCTBAMH,
IUISL COXPAaHEHHS 3/I0POBbS U COOIIOZCHUS HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPY>KAIOIIEH
cpene;

paboTaTh B rpyIIE C BHITOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,IIaHUPOBATh paboTy
TPYIIIIBL, PAIMOHATIBHO PACHPECIIATh 00SI3aHHOCTH UILUIAHUPOBATD JESITEILHOCTD B
HECTaHIAPTHBIX CUTYAIHSX, aJJCKBATHO OLIEHUBAThH BKJIAJl KaXKIOTO U3 YYACTHUKOB TPYIIIHI B
pelleHre paccMaTpuBaeMoi IpooeM.



TEMATHUYECKOE IINTAHNOBAHUE

10 KJIACC
DJIeKTPOHHbIE
Ne Bcero uudpoBbIie
Tema ypoka
n/n o0pa3oBaTe/ibHbIC
pecypchl
Paznean 1. PU3UKA U METO/Jbl HAYYHOI'O TIO3HAHUA 24.
®usuka — Hayka o npupoze.Hayunbsle METOIBI IO3HAHUS OKPYKAOLLETO . Bu6morexa LIOK
Mupa https.//m.edsoo.ru/ff0c3
2e2
Ponbs u MecTo Qusuku B pOopMUPOBAaHMM COBPEMEHHOWHAYYHOH KapTHHBI MHpa, B
IIPAKTHYECKOH IEATEIBHOCTH JIIOIEH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3
3e6
Paznen 2. MEXAHUKA 18 Y.
Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHHUS.
[lepemernienue, CKOpOCTb, 1 bub6nuoreka LIOK
Yckopenune https://m.edsoo.ru/ffOc3
508
PaBHOMEpHOE NPAMOIUHENHOEIBUKEHHE 1 bubnunoreka [IOK
https://m.edsoo.ru/ff0c3
620
PaBHOYCKOpEHHOE MPSIMOJIMHEHNHOEIBUKEHUE bubnmnoreka [{OK
1
https://m.edsoo.ru/ffOc3
12e
CBobonHoe naseHne. Y CKOpeHHEeCBOOOIHOTO TMaeHHUs 1 bu6motexa [HOK
https://m.edsoo.ru/ff0c3

9cc



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

KpuBonuneitnoe nBmxenue. [[BrkeHne MarepuaibHOW TOYKH IO
OKpyXHOCTH

Bbubmuorexa [JOK
https://m.edsoo.ru/ff0c3
ada



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

[TpuHIIUTT OTHOCHUTEIHLHOCTH
lanunes. MuepuuanbHble CUCTEMBI
otcueta.llepBoiii 3akoH HrroToHa

Bbubmmorexa LIOK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. IIpunnun

bubmuotexa IJOK

o cymeprosHuit cit. Bropoit faKOH https://m.edsoo.ru/ffOc3be8
HeroroHa nns MaTepuanbHON TOYKH

10 Tpernii 3akoH HproToHa aJis bubnuorexa LIOK
MaTepHaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCceMUpHOro Tsarorenus. Cuna

11 TshxecTH. IlepBast kocMudeckas bubamorexa LIOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [[OK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumuenr tpenus.

13 Cuia CI;HpOTI/IBJ'IeH(fI(}[) ;lpn I[BI/IE(CHI/II/I bubmorexa LOK

https://m.edsoo.ru/ffOc3f76
Tena B KUAKOCTU WJIU ra3e
[loctynaTensHoe 1 BpalaTeiabHOE

1 JIBI>KEHHE a0COJIIOTHO TBEPAOTO Tena. bubnuotexa [JOK
MowmenT cunbl. [Ineqo cunsbl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO TEIa
NmMnynbec MaTepualibHON TOYKH,

15 CHUCTEMBbI MaTE€PUATILHBIX TOUEK. bubnuotexa [JOK
Nmnynse cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnysiabca. PeakTuBHOE IBMKEHUE
PaGota 1 MOIIHOCTB CHJIBI.

16 Kunernueckast sHEprus MaTepuaibHOW bu6mmoreka [{OK
Touku. Teopema 06 U3MEeHEHUH https://m.edsoo0.ru/ff0c4502
KHHETHYECKON SHEepTUu

17 IlorenuansHast HEPTHUA. bu6mmoreka 1IOK



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
https://m.edsoo.ru/ff0c4502




[ToreHumanbHas SHEPTHs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[ToreHumanbHas SHEprusi Tenaa BOIM3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanbHbIE U HEMOTEHIIUAJIbHBIE
cuibl. CBsi3b pabOTHI
HETIOTCHLIUABHBIX CHJI C H3MEHEHUEM
MEXaHHUYECKOW YHEPTUH CUCTEMBI TElL.
3aKOH COXpaHEHUs] MEXaHUYECKOM
OHepruun

bub6nuorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBL €
W3MEHEHHEM MEXaHNYECKOH SHEPrun
Tesla Ha MPUMepe PaCTIKEHUS
PE3MHOBOTO JKI'YTa»

20

KonrponbHas pabora no teme
«Kuaemartuka. Jlunamuka. 3aKOHBI

COXpaHCHUA B MEXAHUKE)»

Bbubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U T

EPMOJIUHAMMUKA 24 Y.

21

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-
KHHETHYeCKON TeopuH. bpoyHoBckoe
nswkenue. uddysus

bubmuorexa LIOK
https://m.edsoo.ru/ff0c4dc?2

22

XapaxkTtep IBUKEHUS U
B3aWMO/JICVICTBHS YaCTHI] BEIIECTBA.
Mogenu CTpoeHus Ta30B, KAJIKOCTEN
Y TBEPIBIX TEN

23

Macca monekyn. KonuaectBo
BemiectBa. [locrostHHas ABoraapo

24

TemoBoe paBHOBecue. Temmeparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. lllkana remnepaTtyp
Henscus

HUneanpubiii raz B MKT. OcHoBHOE

bubmuorexa IIOK

2 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa

26 CpeaHel KHHETUUECKON YHEPTUHN bubmmotexa [JOK
JBIDKEHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpneneeBa-Knaneiipona

27 3akon JlanpToHa. I'a30BBIE 3aKOHBI
JlaboparopHast pabota

28 «HccnenoBanyue 3aBUCUMOCTH MEXKIY
napaMeTpaMu COCTOSHHS
Pa3peKEHHOTO Ta3a»

29 M3onponeccsl B UACATBHOM ra3e u ux bubmmorexa [IOK
rpaduyeckoe mpeacTaBiIcHIE https://m.edsoo.ru/ff0c570e
BuyTpenHsis sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 crocoObI €€ u3menenus. KomuduecTro bubmorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJJHOATOMHOI'O UEabHOTO
I'aza

bubommnoreka 1HOK

31 Bustet remnonepesiatin https://m.edsoo0.ru/ff0c5c36
VaenbHas TEMI0EMKOCTh BEIIECTBA.

32 KonudecTBo TemioTsl npu bubmmorexa TIOK

. https://m.edsoo.ru/ff0c5c36
Terutonepenade. AnnabaTHbIN Mpoiecce
33 IlepBblil 3aKOH TEPMOJHHAMHUKHU U €TO bu6motexa [IOK

IMPUMEHCHUC K U3O0IIponeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs mporeccoB B

bubmuoreka [IOK

4 .B 5

3 HPHPOZE. BTOPOH 3aKoH https://m.edsoo.ru/ff0c6230
TepMoguHaMuKH

35 [Mpunnun gevicteust u KI1J] TeroBoi bubmmotexa [JOK
MaIluHbI https://m.edsoo.ru/ff0c600a

36 [Muxn Kapuo u ero KII/|

37 DKosorn4yeckue mpoodaemMbl
TETUIOIHEPTeTUKH

38 Ob6o6maromuii ypok «ModnekymsipHas bubnmnoreka [HOK
¢uznka. OCHOBBI TEPMOTUHAMHKIY https://m.edso0.ru/ff0c6938
KonrponbHas pabora no reme

39 «MonexynsipHas puznka. OCHOBBI bubamorexa LIOK

P ' https://m.edso00.ru/ff0c6a50
TEPMOIUHAMUKH)

40 [TapoobpazoBaHue 1 KOHIAEHCALUS. bubmmorexa [IOK
Vcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCUTENIbHAS

. Bbubnunorexa LIOK
41 BJIIQ)KHOCTb BO3yxa. HacelmeHHsIi
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraummyeckue u

42 amop(HbIe Tena. AHU30TPONHUS bubnunoreka LHOK
CBOWCTB KpucTayuioB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctawibl. COBpeMEHHbBIE MaTepHabl
IInaBnenue CTallIu3arnus.

43 Yﬂe?:HZI;{I T:HiifaTnnz:neﬁzi Bubamorexa LIOK

8 ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bub OK
44 YpaBHEeHHE TEIUIOBOTO OanaHca nomuotexa I

https://m.edsoo.ru/ff0c6820

Paznen 4. QJIEKTPOJUHAMMUKA 22 Y.
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DJeKTpu3anus Tel. DIEeKTPUIECKUM

bubmuoreka [IOK

45 3apsana. JIsa a dJIeK €CK
PAL. JBa BIIA DIICKTPHHCCKHX https://m.edsoo.ru/ffOc6bcc
3apsinoB
IIpoBOAHUKH, TUDIIEKTPUKU U
46 n(fn IlOBO HUKHU 3aKI())H COXpaHeHUs buGmorera HOK
YHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsaa
BzaunmopetictBue 3apsioB. 3aK0H
47 Kyiona. ToueuyHbIN 3JI€KTPUUECKUI bubmorexa LOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsn
Hanps>k€HHOCTB 3IEKTPUIECKOTO
18 nosist. [IpuHuun cyneprno3unuu bubnmnoreka [HOK
AEKTPUYECKUX Toyiel. JInHum https://m.edso00.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cwit 2J1eKTpoCTaTHIECKOTO
49 ouist. [Toteniuan. Pasunoc bubmmorexa LOK
roiist. IloTenmannt. HOCTb
H https://m.edsoo.ru/ffOc6f00
IIOTEHIAAJIOB
IIpoBOgHUKH U OUDIIEKTPUKH B
50 9J1peKT OCTaTHYECKOM HOIJ)'IC bubmorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JypnexTpuueckas MPOHUIIAEMOCTh
bubomunoreka 1JOK
51 DnexkTpoémrocTh. KoHmeHcaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsLKEHHOTO bubmorexa HOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOH/ICHCAaTOpa
53 JlaboparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"
54 ITpuniun aeicTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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anmapara, CTpyHHOTO IPHHTEPA.
OneKkTpocTaTUYecKas 3alluTa.
3a3emJIeHHE ANIEKTPONpruOOpOB

55

ONEeKTPUUYECKUN TOK, YCIOBHS €ro
CymiecTBOBaHUsA. 1IOCTOSHHBINA TOK.
Cuna toka. Hampsixenue.
Comnporusnenue. 3akoH Oma ams
ydacTKa [enu

56

[TocnenoBarenbHOE, NapalIeNbHOE,
CMEIIaHHOE COEUHEHNE
npoBoAHHUKOB. JlabopaTropHas pabora
«3yueHne cMEIaHHOTO COSTMHEHUS
PE3UCTOPOBY

bub6nuorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTE AJIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

Bbubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 NOJTHOU (3aMKHYTOM )
anekTpuueckoi uenu. Koporkoe
3ambikanue. Jlabopatopnas pabora
«3mepenne DJIC ucrtouHrka Toka u
€ro BHYTPEHHETO COMPOTHUBICHUS

Bbubnunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs TPOBOUMOCTh TBEPABIX
METaAJUIOB. 3aBUCUMOCTD
COHpOTI/IBJ'ICHI/ISI METAJIJIOB OT
TemmnepaTypbl. CBEpXIPOBOIUMOCTh

60

DNEeKTpUUECKU TOK B BaKyyMe.
CBoOMCTBa 3JIEKTPOHHBIX MYYKOB

61

[HonynpoBoHuKH, UX COOCTBEHHAs U
IpUMeCHas MpoBoauMOcTh. CBOMCTBA
p—n-nepexoxaa. [lomynpoBoIHUKOBBIE

bubmuorexa LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

[TpuGopsr

DJIEKTPUYECKUI TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB.

bubmuoreka [IOK

62 1
ONEeKTPONUTHIECKAS JTUCCOIUAIIUA. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
ONeKTPUYECKUN TOK B raszax.

63 CaMOCTOSITeIbHBIA U 1 bubmorexa [IOK
HECaMOCTOSITENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[1na3ma
DNeKTpUYeCcKre MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTHYECKOE 1 bubnnorexa [JOK
npuMeHenue. IlpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
be3onacHoctu

65 O06o06maromui ypok 1 bubnuotexa [JOK
«OIEeKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
Konrponbnas pabora mo teme

66 «Qnekrpocratuka. IlocTosiHHBIN 1 bubnmnorexa [JOK
3NeKTpudecKuid ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»»

67 PesepsHbliil ypok. KontponbHas 1 bubnunoreka LHOK
pabota o TemMe "DIeKTpoauHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6061maronmii ypok 1 bubnunoreka LHOK
no remam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME
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TEMATHYECKOE IINTIAHUPOBAHHUE 11 KJIACC

Bcero yacoB| JiaekTpoHHBbIe HU(PPOBLIE
Ne o0pa3oBaTe/ibHbIE pecypchl
Tema ypoka
n/n
Paznen 1. QJIEKTPOAUHAMMUKA 11 y.
[TocTostHHBIE MAarHUTBI U UX B3auMojecTBUe. MarHuTHoe moJie.

1 Bektop MarHuTHON MHAYKuuH. JluHuM 1 bu6immoreka [HOK
MarHUTHOW WHAYKIIUU https://m.edsoo.ru/ff0c9778
MaruuTtHoe nosie MpoOBOAHMKA CTOKOM. OmbIT Dpcrena.

5 B3aumozeiicTBue MpOBOAHUKOB C 1 bu6mmoreka [IOK
Toxom https://m.edsoo.ru/ff0c98fe

3 Jlaboparophnas pabora «VI3ydyeHrne MarHMTHOTO TOJS KAaTYIIKH C TOKOM» 1 bubnmoreka [{OK

https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJI Ha NMPOBOAHUK C TokoM. Cuita Ammepa.
JlaboparopHnas pabota

4 «HccnenoBanue nEeWCTBHs MOCTOSIHHOTO MAarHWTa Ha PamMKy C 1 bu6motexa [HOK
TOKOM https://m.edsoo.ru/ff0c9acO
JelicTBe MarHUTHOTO TOJIS Ha JABMXKYILIYIOCS 3apsuKeHHYH0 dactuiy.Cuma

5 Jlopenma. Pabora cuibt 1 bu6mmotexa [IOK
Jlopenma https://m.edsoo.ru/ff0c9df4

6 OnexTpoMaruutHas uHAyKuus. [lorokBekropa MaruutHoi nuaykmu. 3/1C 1
MHAYKUIUU. 3aKOH 3JIEKTpOMarHUTHOMUHAYKIuU Dapanies



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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JlaGopartopnast pabota
bubnuorexa IIOK
7 «MccnenoBanue siBICHUS
. https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHOW MHAYKLIAN
NunyktuBHOCTh. fBNenne camonnaykuuu. JIC caMOMHAYKIIMH.

8 OHeprusi MarHUTHOTO TOJISI KaTYIIKHU C bubnnoreka [IOK
TOKOM. DJIEKTPOMAarHUTHOE T10Jie https://m.edsoo.ru/ff0ca600
TexHn4yeckue yCcTpoiicTBa U X MPUMEHEHHE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMATHUTBI, JIEKTPOBUTATEIh,YCKOPUTEIH 3JI€MEHTAPHBIX YaCTHII,

9 WHAYKLMOHHAS [1€Yb

10 O6o6maromuit ypok «MarHuTHoe 1ojie. DIeKTPOMarHUTHAS WHIYKIIHAS) bubnnoreka LIOK

https://m.edsoo.ru/ffOcab82
KonTponbHast pabora no teme
bubnuorexa [IOK
11 «MarHuTtHoe ToJe.
https://m.edsoo.ru/ffOcad58
DONEeKTpOMarHuTHasi MHIYKLHS

Pa3znen 2. KOJIEBAHUS U BOJIHBI 24 4.

CBoOoHbIE MexaHHueckue Konebanus. ['apmoHnueckue
KosieOaHusl. YpaBHEHHE TaPMOHUUYECKUX KOJIeOaHUH.
12 IIpeBpauienue sHepruu

butmmnoreka 1JOK
https://m.edsoo.ru/ff0caf06

JlaGoparopHas pabota
«MccnenoBanue 3aBUCUMOCTH

13

HepHo/ia MaJIbIX KOJEeOaHUil rpy3a HAHUTH OT JJIMHBI HUTH U MAacChl
rpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Konebatenbublit KOHTYp. CBOOOAHBICAIEKTPOMArHUTHBIE KOJICOAHUS B
UCaTbHOM KOJIe0aTeIbHOM KOHTYpEe. AHAIOTHS MEXAY MEXaHUYECKUMU U

bubnuorexa IIOK

14 AIIEKTPOMATrHUTHBIMU KOJICOaHUSAMU
P https://m.edsoo.ru/ff0ch820
®opmyna TomcoHa. 3aK0H COXpaHEHHUS SHEPTUH B HJICATLHOM
15 5 bubmmotexa [JOK
K0J1e0aTeIbHOM KOHTYpE
P https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyXaroUMXKoaeOaHUsIX. BeiHy)1eHHbIE
MexaHn4yeckue konebanus. Pesonanc.
16 B 5 bubnuorexa IIOK
BIHYKJIEHHBIE 3JIEKTPOMarHUTHBIEKOJIEOaHUs
K P https://m.edsoo.ru/ffOcbb86
[Iepemennslit Tok. CuHycOUAANBHBINIIEPEMEHHBIN TOK. MOIIHOCTh
NEPEMEHHOr0 TOKa. AMIUTUTYHOE U IEHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
17 u bubnuorexa [IOK
anpsKEeHUs
P https://m.edsoo.ru/ffOcbd34
Tpancdopmarop. [IpousBoacTso,nepenava u norpedieHue
18 JNEKTPUUECKON IHEPTUU
VYCTpoHCTBO M MPAKTUYECKOE MPUMEHEHHUE 3JIEKTPUUECKOT0 3BOHKA,
19 reHepaTopa IepeMEeHHOI0 TOKa, bu6mmotexa [IOK
JUHUNA 3JeKTponepeaay https://m.edsoo.ru/ff0cc324
DKOJIOTUYECKHE PUCKHU TpU
20 IIPOU3BOJCTBE 3JIEKTPOIHEprun. KysibTypa Hcronb30BaHus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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3JIEKTPOIHEPTUHU B TTOBCETHEBHOKU3HI

Mexanudeckue BOJHBI, yCiIoBUs pacnpoctpanenus. [lepuoa. CkopocThb
pacrnpocTpaHeHHs U JITMHA BOJIHBI.

bubnuorexa IIOK

21
[Tonepeunble U MPOIOJIbHBIE BOJTHBI https://m.edsoo.ru/ff0cca54
99 3Byk. CkopocTh 3ByKa. I poMkocTh3ByKa. Bricora ToHa. TemOp 3Byka bubnmnoreka [{OK
https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, MXCBOMCTBA U cKOpocTh. Lllkana
93 bubnuorexa IIOK
AIIEKTPOMArHUTHBIX BOJIH
P https://m.edsoo.ru/ffOccfe0
[TpuHIMIIBI PauOCBA3U U
24 TeneBueHus. Pa3BuTtue cpeacTBeBa3u. Pagnonokanus
o5 Konrponbhas padora «KosebaHus MBOTHBD» bu6mmoreka [HOK
https://m.edsoo.ru/ffOcc6f8
[IpsiMmonnHeiHOE pacpocTpaHeHUECBETa B OAHOPOIHON Cpejie.
26 ToueuHsblil UCTOYHUK cBeTa. Jlyu bubnmnoreka [{OK
Cgera https://m.edsoo.ru/ff0cd350
OtpaxkeHue cBeTa. 3aKOHbI
27 orpakeHus cBerta. [locTpoeHne M300paKEHUH B IJIOCKOM 3epKajie bubmmorexa TIOK
P ' P P P https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue cBera. IloaHoe BHyTpeHHee oTpakeHue. [IpenenbHbIityron
08 MIOJIHOTO BHYTPEHHETO bu6bnmoreka [{OK
OTtpaxxeHus https://m.edsoo.ru/ffOcd7f6
29 Jlaboparopnas pabora «M3mepenue bu6motexa [HOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

TOoKa3aTelis MPEeJIOMIICHUS CTEKIJIa https://m.edsoo.ru/ff0cd67a
JIunsel. [Toctpoenue nzobpakenuit BiunH3ze. opmyiia TOHKOH JIMH3HI.
30 VBeandueHue JTUH3bI bubmorexa LOK
https://m.edsoo.ru/ffOcddle
JlaGoparopnast pabota
31 «HccnenoBanue CBOMCTBU300paKEHUH B JIMH3AX)»
Hucnepcus csera. CinoxHblid coctaBOenoro csera. L[Ber.
39 JlaboparopHnasipabota «Habmronenue qucnepcun
CBETa»
Nnrepdepenuus cera. Judpakuuscsera. JudpakunonHas pemérka bu6immoreka [HOK
33
https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeToBbIX BOsIH. ITonmspusanus cseta bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MprUOOpPHl M YCTPOMCTBA MYCIIOBUSI HX OE30IaCHOTO
MIPUMCHEHUS
Paznen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH 4u.
I'paHuIBl TPUMEHUMOCTH
36 KJaccuyecko mexanuku. IloctynaaTel bubmuoreka [JOK
CIIEIIMATbHON TEOPUUOTHOCUTEIBHOCTU https://m.edsoo.ru/ff0cf862
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amejyieHre BPEMEHU W COKpAIESHUESTIMHBI bubmmorexa TIOK
8 P Pat A https://m.edsoo.ru/ffOcfad42
DHeprus W UMITYJIbC PEISTHBUCTCKOWYACTHIIBI. CBSI3b MAacChl C SHEPTUEH U
38 UMITYJIbCOM. DHEPTHUS MOKOS Brbmmorexa LIOK
Y -+ HeP https://m.edsoo.ru/ffOcfc68
39 Kontponbnas pabora «Onruka. bubnnotexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OCHOBEI CHCHHaJIBHOﬁ TCOPUHUOTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0

Paznen 4. KBAHTOBASI ®U3UKA 15 u.

®otonbl. Dopmyina [lnanka. DHeprusi uMNybe HOTOHA

bubnuorexa IIOK

40
https://m.edsoo.ru/ffOcfel6
OtkpeiTHe U uccnegoBanue porodddexra. OnpiTel A. T'.
n CTOJII)CTOBa A Pororpp Bu6nnorexa LIOK
https://m.edsoo.ru/ffOcffc4
3akonbl Gorodddexra. YpaBHenuediHmTeHA 1 hoTodPdeKTa.
42 «Kpacnas rpanuna» gorospgexra bubmiorexa [OK
p patuil https://m.edsoo.ru/ff0d015e
Jasnenne cBera. OnbiTel I1. H.
43 JlebeneBa. Xumuueckoe AcHCTBUECBETA bubumorexa LIOK
seBd. A https://m.edsoo.ru/ff0d04a6
TexHndyeckue  ycTpOWCTBa U IPAKTUYECKOE IMPUMEHECHHE:
a4 dorosnieMeHT, (HOTOAATUHK,
CoJIHEYHas Oatapesi, CBETOINO/
45 Pemenne 3amad mo TeMe «IEMEHTHIKBAHTOBOM OIITHKI) bubnuorexa LIOK
https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OnbeiThl Pesepdopna mo paccestHuIO o-4acTHIIL.
46 [InanerapHast MOAC/IL aTOMa bubmorexa LIOK
P A https://m.edsoo.ru/ff0d091a
47 IToctynater bopa bubnrorexa [OK
https://m.edsoo.ru/ff0dOafa
Wznyyenune u morsomnieHne (HOTOHOB IMPHU TEPEX0jie aTOMa C OJHOTO
48 oOBHA butomunoreka 1HOK
P . https://m.edsoo.ru/ffOdOafa
SHEPTUM Ha Jpyroil. Buasl criekTpoB
49 BoinHoBbI€ cBoOMCTBa yacThil. BOIHEI butomunoreka 1HOK
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ne bpoitna. KopnyckynspHo- BoiHOBOHM qyanu3Mm. CHOHTaHHOE U
BBIHY)KJICHHOE H3ITyYeHHE

https://m.edsoo.ru/ff0d0ca8

50

OTkpeiTre paanoaktuBHOCTH. OnbITH Pesephopaa no onpexnenenuio
cocraBa
PaAMOAKTUBHOTO M3Ty4YEHUS

bubnuorexa IIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(da-, Oera-, ramMmma-u3nydeHus. Biusaue
pPaZiOaKTUBHOCTHU HA >KUBBIE
OpTaHU3MBI

52

OTkpbITHE IPOTOHA U HEWTpPOHA.M30TOMBI. Anbda-pacna.
DJIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

pacnan. ['amma-n3imyueHue

bubnuorexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKJIOHOB B sIJIpe.
SAnepusie peakiun. Snepusiii peaktop. [IpoGieMbl, mepcreKTHBHI,
SKOJIOTUYECKHE ACTIEKTHI SJIEPHOM

JHEPreTUKHU

bubnuorexa ILIOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHbie YacTUllbl. OTKPBITHE TMO3UTPOHA. MeToIbl HAOMIOACHUS U
peructpanuu diemMeHTapHbx dactull. Kpyrieiii cron «dyHnameHTaabHbIC
B3auMOJIeicTBUA. EQMHCTBO

(bu3MUECKOi KapTUHBI MHUPa»

butommnoreka 1OK
https://m.edsoo.ru/ff0d0e38

Paszgen 5.

IJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKMH 7 4.

55

Bun 3sé3nnoro neba. Co3sesaus,
SIpKUe 3BE3JIbI, TUIAHETHI, UX BUAUMOEIBIKeHHE. COJIHEUHas cCucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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Connne. ConHeyHasi akTUBHOCTb. McTounuk sHepruu CoJiHIA U 3BE3]

56
3BE3/1bI, UX OCHOBHBIC XapPaKTEPUCTUKHU. 3BE3/IbI TIIABHOM
nociea0BaTebHOCTH. BHyTpeHHee cTtpoeHne 38€31. COBpeMEHHbIE
57 IPEJICTaBICHUS O IMPOUCXOKICHUN U
sBomtonuu ConHLa u 3BE3]
Mneunsiii [Tyt — nama ['anaktuka.llonoxenne u newxkenune ComHia
58 B ['anaktuke. ['anaktuku. YE€pHbie
JBIPBI B SiApax rajlakTUK
Bcenennas. Paz6eranne ramaktuk.Teopust bonbmioro B3psiBa.
59 PenukroBoe uzinyueHue.
MeraranakTuka
60 Hepermennsie po0ieMbl aCTpPOHOMUHU
61 KonTponbHas pabora «D7I€MEHTHIACTPOHOMUN U aCTPODUZHKI
O6o06maromuit ypok. Ponb ¢u3nku MacTpOHOMUU B 3KOHOMHUYECKOH,
TEXHOJIOIMYECKOM, COLIMAIbHON U 3TUYECKOH cpepax AesiTeNbHOCTH
62 YyernoBeKa

Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE 6 4.

63

O606maromuit ypok. Posib 1 MecTo(hU3UKN 1 aCTPOHOMUH B
COBPEMEHHOM HAyYHOW KapTHHE MUpa

64

O6o6maromuii ypok. Poimb




busndeckoil Teopuu B HOPMUPOBAHUUTIPEICTABICHUN O (PU3NICCKON

KapTHUHE MUpa

O6o6marmuii ypok. Mecto ¢gu3udeckold KapTUHBI MHpa B 0OMIEMPSIITY
COBPEMEHHBIX €CTECTBEHHO-

65 1

HAYYHBIX MPEICTABICHUN O NPUPOLE
66 Pe3epBHbIil ypok. MarauTHoe 1nose.2JIeKTpOMarHuTHas WHAYKLUS 1

PesepBnblil ypok. Ontuka. OCHOBBICIIELIMATIBHON TEOPUU
67 OTHOCUTEIIHOCTH 1

Pesepnslii ypok. KBaHTOBas Qusnka.OneMeHTbl aCTPOHOMUU U

PHBIM YP ¢ P BuGmorexa LIOK

68 acTpouzuku 1
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OBIIEE KOJIMYECTBO YACOB IIOITPOI'PAMME

68
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