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COJAEPXXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka 1 MeTOABI HAYYHOIO NIO3HAHMUS

®usuka — Hayka O npupoje. Haydnple METOIBI MO3HAHUS OKPYKAIOIIEr0 MHPA.
Poub skcniepyMenTa 1 TEOpUH B MPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (GuU3MUECKUX SBICHUM M TpoueccoB. HayuHble rumotessl.
®duznyeckne 3aKOHbl U T€OpUH. ['paHUIIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB.
[IpyHIKT COOTBETCTBHS.

Ponp u mecto ¢puzuku B HOpMHUPOBAHUM COBPEMEHHON HAay4HOIH KapTHHBI MUpA,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexanundeckoe aBmxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBMKEeHUS. Cuctema
orcuéra. Tpaekropus.

[Tepememnienue, CKOPOCTh (CPEeAHSSE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaT€pPUaJIbHOW TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsIMOJIMHEWHOe nBrkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEPUATIBHOM
TOYKH OT BPEMEHHU.

CBobOosHOE TazieHre. Y CKOpeHHe CBOOOTHOTO TTaICHHUSI.

KpuBonuuennoe aswxkeHue. JIBUKEHUME MaTepUaIbHOW TOYKHA I10 OKPYKHOCTHU
C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsA CKOPOCTh. [lepnon
u yactorta oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHndeckre yCTpOMCTBA M IMPAKTUUECKOE NMPUMEHEHUE: CHUIAOMETP, IBUKEHUE
CHApSII0B, LIEMHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCU€TA, WIUIFOCTPALMSl KUHEMATUYECKUX XapaKTEPUCTUK
JIBYDKCHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3AyX€ U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne nBwxeHuss Tena, OpOIIEHHOTO TMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hamnpasnenue ckopocTy pu JBUKEHUH MO OKPYKHOCTH.



Yuenuueckuii akcnepumenm, nabopamopmsie pabomsi

N3yuyenne HEPaAaBHOMEPHOIO [JBW)KEHHUS C LENBIO OIPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIEHUS  MEXIYy  IYTAMHM, NPOWICHHBIMH  TEJIOM
3a [10CJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHUN
C Ha4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OPOIIEHHOTO TOPU30HTAIIBLHO.

Tema 2. lunamuxa

[IpuHuun otHocutenbHOCTH ['anmunes. IlepBoin 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cwi. Bropoil 3akoH HproToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetuit 3akoH HpIOTOHA [T MaTepUaIbHBIX TOYEK.

3akoH BcemMupHOro Tsarorenud. Cuia tspkectu. [lepBast kocMuyeckas CKOpOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunbel Tpenusi (mokos, ckoibeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COIIPOTHUBIIEHUS IIPU ABUKECHUHU TeJa B KUJIKOCTU WUJIU rase.

[TocTynarensHoE U BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcimoBus paBHOBECHS
TBEPIOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT A€(POpMalUu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U TAJCHUH.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Nzydenue ABM>XeHUs OpycKa 110 HAKIIOHHOW TIIOCKOCTH.

HccnegoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TMPYXKUHE H
PE3UHOBOM 00pa3siie, OT X JedopMaruu.

HccnenoBanue ycioBur paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAILLICHHUS.



Tema 3. 3akonvl coxXpanenus é Mexanuke

NMiynbc MaTepHaibHOM TOYKH (Te€ja), CUCTEMbl MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIBl W H3MEHEHUE HMIIyJbCa TeJla. 3aKOH COXpPAaHEHUs HMITyJbca. PeakTuBHOE
JBHYKEHUE.

Pabota cusbl. MOIIHOCTB CUJTBIL.

Kunernyeckass oHeprus MaTepualbHOM TOukH. Teopema 00 W3MEHEHUU
KMHETHYECKOW SHEPIHH.

[TorenumanbHas sHeprud. lloTeHunanbHas 3HEpPrus ynpyro ae(GopMUpOBAHHON
npyxuHbl. [loTeHnmanpHas sHeprus Tena BOJIN3HU MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE U HETOTEHIUAIbHBIE CUJIbl. CBSI3b pA0OTHI HEMOTEHIIMAIBHBIX CHJI
C U3MEHEHHEM MEXaHUYECKON SHEPTUHU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON
DHEPIHUN.

Yipyrue 1 HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: BOIOMET, KOIIED,
IPYKUHHBIN TUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHIIMANBHON SHEPTUN B KWHETHUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomut

N3yuyenue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPTruu Teja
Ha [IPUMEpE PACTSHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOJUHAMUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. Jduddysua. Xapaktep ABUKEHUS U
B3aMMO/ICVICTBHS YACTHULl BelleCcTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieil. Macca U pa3Mepbl MOJIEKY!I.
KommuectBo Bemectna. [ToctositnHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
Ienbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHel KNHETUYECKON
SHEPrUU TEIUIOBOTO ABMKEHUs 4actull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOoHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akon Jlanerona. HM3ompoueccsl
B UJICAIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe nmpeacraBieHne
U30MPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

Texauueckue yCcTpoicTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MoIeKyml
OpPTraHUYECKUX COCTUHEHUN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mogens onbita [lTepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Mopaenb, HIUTIOCTpUpYOLIas IPUPOAY IaBJICHUS ra3a Ha CTEHKH COCY/1a.

OnbITHI, WJUTFOCTPUPYIOIIHNE YPAaBHEHHE COCTOSTHUS HJI€AJIbHOTO Ta3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpPEeHUi 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnegoBanue 3aBUCUMOCTH MEXY MTApaMETPaMU COCTOSIHUSI Pa3pEXEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHSAsI DJHEPrus TEPMOIMHAMUYECKOU
cucTeMbl M cnocoObl €€ u3MeHeHus. KonuuecTBo TemnoTel W padbora. BHyTpeHHss
DHEPrus OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Temsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, U3JydEeHHE. YJelbHAas TEIUIOEMKOCTh BellecTBa. KoOJMYECTBO TEIUIOTHI
IIPY TeIUIoneperaye.

[TonsiTue 006 agnadbatHoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenune
IEPBOr0 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HHTEprpeTarus
paboTHI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MammHbl. [TpuHIMOBL KeWcTBUS TemioBbIXx MamuH. [IpeoOpa3oBanus
HHEpPruu B TEIUIOBbIX MamnHax. KoadduumenT nonesnoro aeiicTByst TEMIOBOM MallIUHBbI.
[Muxn KapHo u ero kod¢h@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJIOTHYSCKHE IMPOOJIEMBI
TEIJIO3HEPIETUKU.

TexHnUecKue yCTpoWCTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTaTEIb BHYTPEHHETO
Cropanusi, ObITOBOI XOJOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKHM TIOJT IEMUCTBUEM CIKAaTOTO BO3MyXa, HarpeBanue »¢upa B JaTyHHOU TPyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

M3meHeHne BHYTPEHHEN 3HEpruu (TeMmeparypsl) Tena MpU TEIlonepenaye.

OnbIT M0 aabaTHOMY PACIIUPEHUIO BO3AyXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenn mapoBoi TypOWHBI, ABUTATelIsl BHYTPEHHETO CrOpaHus, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpHON TeIIOEMKOCTH.



Tema 3. Azcpezamnvle cocmoanusa eeujecmea. Dazosvie nepexoowvl

[TapooOpa3oBanne u koHmeHcamws. lMcnmapenwme u kurenue. AOCONMIOTHAS U
OTHOCUTENbHASL BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmdyeckue u amopdHbie Tena. AHH3OTPOMHS CBOWCTB
kpuctawioB. Kuakue kpuctamibl. CoBpeMeHHble Matepuanbl. [lnaBnenue wu
KpUCTAIUIM3aIus. Y IebHast TersioTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

Texnuueckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOJYyYEHUS COBPEMEHHBIX MAaTE€pHAOB, B TOM YHUCIE
HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEpEeHUS BIAYKHOCTHU.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHIECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaJIoB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

H3Mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

DIIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsaa. JBa BHAa 3JIEKTPUUYECKUX 3apsioB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SIE€KTpUUYECKUN 3apsil.
DnekTpuueckoe noje. Hanpssk€HHOCTH 3neKTprudeckoro nosst. [IpuHnun cyneprno3unuu
BJIEKTPUYECKUX TosieH. JIMHNM HaNpsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpOBOIHUKM ¥ AWDIEKTPUKH B IJIEKTPOCTATUUECKOM Toje. J{udmekTpuueckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHAEHCATopa.
DHeprus 3apsHKEHHOTO KOHJEHCATOPa.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMII IEHUCTBUSA JJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[TpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.



JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpspxenue. 3akon OMa jy1st yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIIEHHUE.  YIEIBbHOE  CONPOTUBICHHUE  BEIECTBA.
[TocienoBaTenbHOE, TapaAILIEIbHOE, CMELIAHHOE COSIMHEHNE ITPOBOIHUKOB.

Paborta anexTpuyeckoro Toka. 3akoH J[xoymns—JleHnia. MOIHOCTB 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBUKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AieKkTpuueckoil renu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAS MTPOBOJAUMOCTD TBEPABIX METATIOB. 3aBUCUMOCTh COITPOTUBIICHUSA
METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJIMMOCTD MOIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOIATHUECCKAS
JTACCOLMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuii TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBINA pa3psil.
Mounus. [1na3zma.

TexHUuecKkne yCTpOMCTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIIbHBIC
npuboOpsl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYNPOBOITHUKOBBIN U0/, rajlbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COPOTUBIICHUS TUTUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI, ITOIIAIH
MOINEPEYHOr0 CEYCHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHMe  BIEKTpPOABMXKYLIEW  cuiabl. KopoTkoe  3ambIkaHue
rajgbBaHUYECKOIO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psa ¥ TpOBOAMMOCTD BO34yXaA.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.



Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3IEKTPOJBIKYIICH CHUIIBI KMCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snektposusa.

Me:knpeameTHble CBA3M

N3yuenue kypca ¢pusuku 6a3oBoro yposHs B 10 kinacce ocyniecTBIsE€TCS ¢ yUETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJOTHUU.

Mesicnpeomemnvle  nousimus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHMS: SIBJICHHUE, HAYYHBIH (DakT, rumoresa, pu3nueckas BETUYHHA, 3aKOH, TEOpus,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUH, JHUHEHHas (yHKUHs, Mmapadoia,
runepo6oa, uX rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHI M WX
MIPOEKIIMY HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHUE B JKUMBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUU, TEIJIOBOE PaBHOBECHE),
AIIEKTPUIECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBAa, MOJISIpHAsi Macca, TEIJIOBbIE CBOICTBa TBEPIBIX TeJ, KMJIKOCTEH M Trasos,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, 3JIEKTPOJUTHYECKAS TUCCOLIMALINS, TaJIbBaHUKA.

I'eocpaghus: BIa)XHOCTb BO3LyXa, BETPBL, OAPOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPeHHUsS] B TEXHUKE, TMOAIIUIHUKN, HCIOJIb30BAaHNE 3aKOHA COXPAHEHHs] HWMITYJbCca
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUraTeilb BHYTPEHHErO CropaHus, MmapoBas
TypOuHa, OBITOBON XOJIOAWILHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYIESHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOIHH, 3JIEKTPOCTATHUECKas
3alUTa,  3a3€MJIGHHE  DJEKTPONpPHOOPOB,  KCEPOKC,  CTPYWHBIM  MpHUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MTPUOOPHI, SJEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHHKA.

11 KJIACC
Pa3znen 4. DnekTpoauHAMUKA
Tema 3. Maznummnoe noe. IneKMpPOMAZHUMHAA UHOYKUUS

IlocTtosinHble MarauThl. B3ammopaencTBHE MNOCTOSHHBIX MarHuToB. MarumTHOE
nosje. BekTop MarHUTHOW WHAYKUMH. [IpUHIMII Cyneprio3uuyy MarHUTHBIX I10JIEH.
JIvHMM MarHuTHOM MHAYKIMK. KapTrHa JIMHUI MarHUTHOW MHIYKIIUU TTOJIS1 TOCTOSIHHBIX
MarHuToOB.

MarauTtHoe 1osie NpoBOJAHUKA C TOKOM. KapThHa JIMHUNA MHIYKIIMA MAarHUTHOTO
MOJIS1 JYIMHHOTO MPSIMOTO MPOBOIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.



Cuna Amnepa, €€ MO1yJIb U HaIllpaBJICHUE.

Cuina Jlopenua, €€ MOIyJnb M HalpaBlICHHE. J[BMKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cunsl Jlopenna.

SIBneHHE DIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOM WHIYKLIHH.
DIIEKTPOJIBUKYIIAS CHJIAa MHIYKIIMHU. 3aKOH JIEKTPOMArHUTHOU UHAYyKIIuU Dapajes.

BuxpeBoe »snektpuueckoe  mosie.  DNEKTPOABMXKYIIAS  CHJIAa  UHAYKIUU
B IIPOBOJIHUKE, IBMKYIIEMCS IMOCTYNATEIbHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKUMU.  OJJEKTPOABHWKYLIas  CHJa
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO MOJIsL KaTYIIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHYeCcKre yCTpPOMCTBAa M MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MATrHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJIBUTaTENlb,  YCKOPHUTEIM  JJIEMEHTapHBIX  YacTHII,
WHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHAYKIIMA MAarHUTHOTO TOJIA.

B3aumopericTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHOW MHIYKIWH.

[TpaBuno Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHJIbl WHIYKIUA OT CKOPOCTA W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydyeHne MarHuTHOrO NOJIst KATYLIKHA C TOKOM.

UccnenoBanue nericTBYsI TOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. Kostebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOA€0AHUA

Konebarenbhas cucrema. CBOOOIHBIC MeXaHUYECKHUE KoJjieOaHus. ['apMoHnUecKre
kosnebanus. [lepuon, yactora, amruTyna u ¢asza konedanuil. [IpyKMHHBIN MasSTHHK.
Marematnyeckuii MasTHUK. YpaBHEHHWE TapMOHHUYECKHX Kosebanwmii. [IpeBpamienue
SHEPIUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B UCATHHOM
K0JIe0aTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYECKUMHU W 3JICKTPOMATHUTHBIMHU
koneOanusimu. @dopmyna TomcoHa. 3aKkOH COXpaHEHHUS JHEPruu B UACAITbHOM
K0JIe06aTeTbHOM KOHTYPE.



[IpencraBnenre o 3aTyxarmMX KoyieOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
Kosebanus. Pezonanc. BeiHyX/IeHHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

IlepemenHsblil Tok. CHHYCOMIANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMITUTYTHOE U JIEUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. I[lpomsBoacTBO, Tepemada W MOTPEOIICHUE DIICKTPHUCCKOU
DHEPrUM. OKOJIOTMYECKHE PUCKUM IIPU MPOU3BOJCTBE JIIeKTpos3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa M NPAKTHYECKOE IPUMEHEHHE: IEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TMHUU AJIEKTpoInepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJaeOaTEIbHONM CUCTEMBbl (NMPY>KUHHBIA WU
MaTEMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcmwinorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHHUS OT BPEMEHH)
JUTS JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu  1moOCIEIOBaTENbHOM  COEAMHEHUM  PE3UCTOpaA,  KaTyLIKU
VWHIYKTUBHOCTH U KOHJEHCATOpa.

Mopneinb TMHUY 3JEKTPOIIepeaadH.
Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

HccnenoBanue 3aBUCMMOCTY NIEPUOAA MAJIBIX KOJIEOaHUI Ipy3a HA HUTH OT JITUHbI
HUTHU U Macchl Ipy3a.

HccnegoBanue nNepeMeHHOro TOKA B LIENU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaHenus. llepumon. CkopocTb
pacnpocTpaHeHusl U AjiMHa BoJHbIL. [lonepeunsie u mpoaoibHbIe BOIHBL. MHTEpdepentns
U audpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS H3JIY4EHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumHaa opuenrauus BektopoB E, B, vV B anektpomarnuTHO# BosHe. CBoMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, TMpEeIOMIICHUE, Moysgpu3anus, AudpaKuus,
uHTepdpepeHius. CKoOpocTh JEKTPOMArHUTHBIX BOJIH.

[[lkama SJEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHuME SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBAas JIMATHOCTMKA B TEXHMKE MW MEIUUHHE, pajap,
paguonpuEéMHHUK, TeIEBU30p, aHTeHHA, TeiedoH, CBU-nieys.



Llemoncmpayuu

OOpa3oBaHue U pacrpoCcTpaHEHHUE MONEPEUHBIX U MPOJI0JIBHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Habumtonenue nureppepeHunu u qudppakiiuu MEXaHUUYECKUX BOJIH.

3BYKOBOM pe30HAaHC.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJI0M M 4acTOTOM
KoJIeOaHMil.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTPaXEHUE, MPEIOMIICHUE,
noJisipu3anys, 1udpakuus, uHTepdepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoauHeliHOE pacipOCTPAHEHUE CBETA B OAHOPOIHOM
cpene. Jlyd ceeta. ToueyHbI HICTOYHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHbl OTpaxkeHHs cBera. llocTpoeHue wu300paxkeHU
B ITOCKOM 3€pKaJIe.

[Ipenomnenue cBeta. 3aKOHBI TPEJIOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi  yroa MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceeta. CioxHbIi cocTaB 6enoro cera. Lser.

Cobuparome 1 pacceuBarolue JUH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
onTHYecKas cuia TOHKOW JmH3bL. [locTpoeHue wn300pakeHHil B COOMpaOIUX U
paccenBarmMX JuH3aX. Popmylia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JINH3011.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUUECKOUM ONITHUKH.

BonnoBas onrtuka. Mutepdepenius cBera. KorepeHTHbIE UCTOUYHHMKHU. Y CIOBUS
HaOJI0/ICHUS] MAaKCUMyMOB M MUHHMYMOB B HMHTEP(PEPEHIIMOHHON KApTUHE OT JBYX
cuH(}A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. Judpakimonnas pemérka. YcnoBue HaOJIOACHHS TIABHBIX
MaKCHUMYMOB TIPH MMaJICHU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: OUKH, JTyTia, poToanmapar,
IPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKON, BOJOKOHHAS ONTUKA, AUPPAKIUOHHAS
pEIIETKA, MOJIAPOULL.

Jlemoncmpayuu

[IpsMonMHENHOE  paclIpoOCTpaHEHHE, OTPaAKEHUE U MPEJOMIICHHE CBETA.
OnTuueckue npuOopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moaenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune narepdepeHimy cBera.

Ha6nronenue nudpakium ceera.

Habmronenue nucnepcruu cBeTa.



[Tony4yeHue cnekTpa ¢ HOMOILBIO PU3MBI.
[Tomyuenue criekTpa ¢ MOMOUIBIO TU(PPAKINOHHON PEIIETKH.
Habutoienue nossipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul
N3mepenue nokasaresns NpeJoMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pa)KeHUI B JIMH3aX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI CIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTymarel cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETAa B BaKyyME,
MPUHIUAN OTHOCUTEJIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHUE BPEMEHUM U COKpAICHUE
JUTUHBI.

OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPIUEN U UIMITYJIbCOM PESITUBUCTCKON YaCTULIBI. DHEPTUS IOKOS.

Pa3znen 7. KBantoBasi puszuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. Popmyna [Inanka cBs3u >Hepruu (POTOHA C €ro YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie U uccinenoBanue Qororddexra. Omnpitel A.I'. CroneroBa. 3aKOHbBI
doToapdexra. YpaBHenue OIiHmTEetHA M4 Qortorddexra. «KpacHas rpaHuIa»
dboToaddexra.

JlaBnenue cBera. OnbiTel I1.H. JIcGenena.

XHUMH4YECKOe IeHCTBUE CBETA.

TexHuyeckne yCTpOWCTBA W  MPAKTUYECKOE TNPUMEHEHHE: (DOTORIEMEHT,
dboTOMATUMK, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®o10o3((heKT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHENTHET0 (poTtorddekra.

Ceeronuon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccessHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornounieHue GpOTOHOB MpU
IepPEX0/IE ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyron. Bunel ciektpoB. CieKTp ypOBHEN
DHEpPrUU aToMa BOJIOpOAa.

BonnoBeie cBoiictBa wactuil. Bosubl ne bpoina. KopnyckynspHo-BOTHOBOM
Jyau3M.

CHOHTaHHOE 1 BBIHYKJEHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHUE: CIIEKTPAJIbHBIN aHAIU3
(CIEKTPOCKOII), 1a3ep, KBAHTOBBIM KOMITBIOTED.



Llemoncmpayuu
Monens onsita Pesepdopna.
Onpenenenue JIMHBI BOJIHBI Jla3epa.
Habmronenue nmuHeM4aThIX CIIEKTPOB U3TYICHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomol
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe sopo

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE  CJOKHOCTh CTpOCHHsS sapa. OTKpbITHE
paanoakTuBHOCTH. OmnbITel Pesepdopaa mo ompeneseHrio cocTaBa pagdOaKTUBHOIO
uznydyeHus. CBoiicTBa anbga-, 6era-, raMma-u3nydeHus. BiusHue pagnoakTMBHOCTH Ha
YKUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHAa W HeWTpoHa. HykionHas wozens sapa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sanpa. M30Tomnsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DOHeprus cBA3M HyKJIOHOB B sifipe. SaepHble cuibl. JlegekT macchl sapa.

Anepnsie peakuuu. [lenenue u cuHTeE3 AI€P.

Snepubiit peakrop. Tepmosinepubiii cuntes. [Ipo6iieMbl U MEPCIEKTUBHI SIACPHOM
DHEPreTUKU. DKOJIOTHYECKUE ACIIEKTHI SIICPHON SHEPIrEeTUKH.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Meroabpl  HAOMIOAEHWS M PETUCTPALMM  3JEMEHTapHBIX  YACTHII.

dyHaMeHTaNIbHbIE B3aUMOJICHCTBUA. ENMHCTBO (hrU3nvecKoil KapTHHBI MUpA.

TexHuuecKue YCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHE: J03UMETp, Kamepa
Bunbcona, simepHbiii peakTop, arToMHas oomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB YacTHI] (110 rOTOBBIM poTorpadusim).

Pa3nen 8. JieMeHTHI ACTPOHOMUY U ACTPOPU3UKHU

Orarbl pa3BUTHs aCTPOHOMHUH. [IpuKIIaqHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro HeOa. Co3Be3nus, spKue 3BE3/IbI, INTAHETHI, UX BUAMMOE JBUKEHUE.

Conneunas cucrtema.

Counnne. CosiHeyHas akTUBHOCTh. MlcTounnk sHeprun CosiHIa U 3BE311. 3BE3 MBI, UX
OCHOBHBIE XapaKTEPHUCTHUKU. J[Marpamma «CeKTPpaJIbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bI
TJIABHOM IOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTb) JJIS 3BE3]T INIABHOM
NOCJIENOBAaTENBHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE MNPEICTABICHUS
0 MPOUCXOXKACHUU U 3BOIoINH CoJTHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [1yTs — Hama ["aaktuka. [Tonoxxenue u nerxenue CoiHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuky U KBa3apbl. YEpHbIE IBIPHI B siApax raJIAKTHK.



Bcenennas. Pacmmipenue Bcenennoi. 3akon XaO6ma. Pa30eranme rayiakTHK.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyYEHHE.

Macmrabnas cTtpykTypa Beenennoit. MetaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.
Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYXEHHBIM TJ1a30M C  HCMOJIB30BAHHEM KOMIIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEIETICHUS TTOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CEeBEPHOIo MOIyIIapysl U SIPKUE 3BE3bI.

Habmronenus B Teneckorn Jlynsl, miuaner, Mieunoro I[yTu.

O06o0maroniee NOBTOPEHNE

Ponp pu3ukm u acTpoHOMHH B SKOHOMHYECKOW, TEXHOJIOTHYECKOU, COMMAITLHON 1
ITUYECKON cdepax NesTeTbHOCTH YeJIOBEKa, poJib U MECTO (M3UKU U aCTPOHOMHUHU
B COBPEMEHHOM HAy4yHOH KapTHHE MHpa, POojb (HU3MUECKON TEOpuH B (POPMHUPOBAHUU
NPEACTaBICHU O (PU3NYECKON KApTUHE MHpAa, MECTO (PU3MYECKON KAPTUHBI MHUpA
B OOIIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTaBICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs: ¢ y4EToM
COJIepKaTEeNbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemnvie nousimusi, CBS3aHHBIE C HM3YYEHHEM METOAOB HAYYHOTO
NO3HAHUSA: SIBICHHE, HAYUHBIM (PakT, TUmnore3a, puanyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUECKHE (PYHKIIMU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPBl W KX NPOECKIHM HAa OCH KOOPIAWHAT, CII0)KEHUE BEKTOPOB, NPOWU3BOIHBIC
3JIEMEHTApHbBIX (PYHKUIMN, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, ONpPEIEICHUE TIIOMAIH
II0CKUX (huryp u o0bEMa Te.

buonocus: anexrpuyeckue sIBICHUS B )KUBOM MPUPOJE, KOJIeOATENbHbIE JBUKEHUS
B JKMBOW NPHUPOJE, ONTHYECKUE SIBICHUS B JKUBOW NPUPOAE, NEUCTBHUE paavualdU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIINYECKAS. CTPYKTYpa TBEPABIX TEll,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIIMYECKON pEeMIETKY, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MJIM, 3aJIeKM MarHUTHBIX pyl, (PoTochEMKa
36MHOM ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHUI.

Texnonoeus: JHHUM  DJIEKTPONEpenad, TIEHEpaTop MEPEMEHHOIO0  TOKa,
AIIEKTPOABUTATEND, MHIYKIIMOHHAS 1€Yb, pajap, paAuONpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBY-mieub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpenvera «Dusmka» Ha YpPOBHE CpEOHETO OOIIETO
oOpazoBaHusi (0a30BBIM ypPOBEHB) JOKHO OOECIEUUTh JOCTHXKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaromuxcsi  pyKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH TMO3MIMEH JMYHOCTH, CHUCTEMOM [IEHHOCTHBIX
OpUEHTAMH, TO3UTUBHBIX BHYTPEHHUX YOEKAEHUI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LHEHHOCTSIM POCCHUHCKOTO OOIIecCTBa, PACUIMPEHHE >KU3HEHHOTO OIbITa W ONbITa
NEATEIbHOCTH B MPOLECCE PEANU3AlMK OCHOBHBIX HAIlPaBJICHUN BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTD I'PAXKIAHCKOW MO3UIMK OOYYAOIIETOCs KaK aKTUBHOTO U
OTBETCTBCHHOTO 4WJIeHA POCCUHCKOTO OOIIECTBA;

OPUHATHC  TPAAUIUOHHBIX  OOINEYETOBEYCCKMX  T'yYMAaHUCTHYECKHX M
JIEMOKPATHYCCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECax TIPaKIaHCKOIO
o0111eCcTBa, Y4acTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTeIbHON OpraHU3allii;

yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMHU B COOTBETCTBHH C MX
(GYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM U BOJIOHTEPCKOM JACSATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHNS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSIM
POCCUICKUX YYEHBIX B 00JaCTH (PU3UKHU U TEXHHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACHh HA MOPAIBLHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUIHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
3CTETUYECKOE OTHOIIICHUE K MHUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIET0 (PU3MUECKON HAYKE;



5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymiei
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3HKH
Ha TPOTSHKEHUN BCCH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHNA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HAHMS [ENICH YCTOMYMBOTO Pa3BUTHS YEJIOBEUCCTBA;

Pacmmipenue ombiTa NesSTENTbHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(U3MKKM  OCYLIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTesbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyeckue 1eHCTBUA:

CaMOCTOSTENbHO (OPMYIHPOBATh M aKTyaJIM3UPOBATH MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaTh IapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarbiBaTh IUIAH peIICHUs] TPOOJeMbl C Y4€TOM aHajn3a HUMEIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTBb KOPPCKTHUBLI B ACATCIBbHOCThb, OICHHUBATL COOTBCTCTBHUC PC3YJILTATOB
oejsiaM, OOCHUBAThL PUCKH HOCHG}ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE WU BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAIBHOI'O, BUPTYAaJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPKU PCIICHHUHN )KU3HCHHBIX HpO6HCM.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHUSAMHA ¥ METOJaMH
duznyecKoil HayKu;

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEOBATEIbCKON W TMPOEKTHOW JAEATEIbHOCTH
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY



METOJIOB PEIICHUA 3a/1a4 (PU3NIECKOTO COAEPIKAHUS, TPUMEHEHUIO PA3TUYHBIX METO/IOB
MIO3HAHUS;

BIaJCTh BHUJAMH JACATEIBHOCTM 1O TIOJYYEHHIO HOBOTO 3HAHUA, €r0
UHTEpIpEeTalnH, MPEoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsX,
B TOM YHCJIEe TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 3a7a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHus], HAXOJUTh apTyMEHTHI JUI J0Ka3aTeIbCTBAa CBOMX YTBEPKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS,

aHAJIM3UPOBATh TMOJYYEHHBIC B XOJI€ PEIICHUS 3aJa4l pPe3yNbTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M  (GOPMYyJIHUpPOBaTh COOCTBEHHbIE 3aJaud B  00pa3oBaTeNbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPH U3YyYCHUH (PU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YyMETh TEPEHOCUTh 3HaHWA 10 (Qu3MKe B  TPAKTHUECKYI0  00JacTh
KU3ZHEICSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, TIpEeIIaraTh OPUTUHAIbHBIC TIOJXOAbI M PEIICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQ/JICTh HABBIKAMHU TIOMY4YEHHUS HHPOpPMAIUH  (PUINIECKOTO  COACPIKAHUS
U3 HMCTOYHHMKOB pa3HbBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISTh IIOMCK, aHAJU3,
CUCTEMATHU3allMI0 W MHTEPOPETAUUI0 HHPOpMAIUMU pa3iIMYHbIX BHUAOB U (opMm
IPE/ICTaBIICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOsogeHueM TpeOOBaHMM JPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHusi, MNpPaBOBbIX U JTUYECKUX HOPM, HOPM HUHGPOPMALMOHHON
0e30IacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMUHBIX opMmaTax c yuy€ToMm
Ha3HAu€HUsd HMHPOpMALMU M LEJNEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIU3ALUU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paBBépHYTO N JIOTUYHO U3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CpEICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ n I/IHI[HBH,HyaJII)HOfI pa6OTBI;
BBIOMpATh TEMATHKY U METObI COBMECTHBIX JEHCTBUH C yUETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEHU KaXXa0ro 4jic€Ha KOJIJICKTHUBA,



MPUHUMATH LEJIM COBMECTHOW AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUA M0 €€ IOCTHKEHUIO: COCTABIIATH IIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJIAJia M KaXKJOT0 YYaCTHMKA KOMAaHJIbI B OOIIMiA
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3a]1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH BBIMOJHEHUS NPaKTUYECKOM paboThl € Y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paclupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, JMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTb KOPPEKTHUBBI B JESATEIHLHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YIHTATOB LEIISIM;

BJIQJIETh HaBbIKAMH MO3HABATEILHON pedIeKCHH KaK OCO3HAHUS COBEPIIIAEMBbIX
JEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

HCIIONB30BaTh MPUEMBI pedieKCcruu Jisl OLEHKU CUTyallud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHAJIM3€E PE3YIbTAaTOB CSITEILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU aHAIU3E PE3yJIbTATOB AESATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBbI
no Qusuke I8  YpPOBHS CPEIHETr0 O00mero oO0pa3oBaHUs y OOYyYarOIIUXCS
COBEpUIEHCTBYETCS AMOIMOHATIbHBIN WHTEIJIEKT, peAnoJararmun
c(hOpMHUPOBAHHOCTD:



CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE HSMOILMOHAILHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTH COOCTBEHHON AMOIMOHAIILHOM Chephl, OBITH
YBEPEHHBIM B CceO¢;

CaMOpETYJIMPOBAaHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlUM, BKJIIOYAIONICH CTpEMIICHHE K JOCTHKEHHIO IEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh NOHHMATh JMOIMOHAJIFHOE COCTOSHHUE
JIPYTUX, YYUTBIBATh €0 MPH OCYIIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaMBaTh OTHOIICHHS
C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSBIISTH UHTEPEC U pa3peiiaTb KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 Kjacce mpeaIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIM:

JIEMOHCTPUPOBATh, Ha TMpUMeEpax poJib U MecTo (usuku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B PAKTUYECKOU NESITEIbHOCTH JIIOJEH;

YUUTHIBATh  TpaHUIBl TMPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJECIICH:
MaTepuajibHas TOYKa, WHEpIMajibHas CUCTEMa OTCYE€Ta, aOCOJIIOTHO TBEPIOE TEJIO,
UJICAIBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJIICHHS (TPOILIECChI) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIIEeCTBA U
AJIEKTPOJUHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE TAJICHUE Tej, ABMKEHHE IO OKPYKHOCTH, HWHEPIUS, B3aUMOJCHCTBUE
ten, auddy3us, OpOyHOBCKOE BM)KCHHE, CTPOCHHE >KHIAKOCTEH W TBEPIBIX TeI,
U3MEHEeHHEe 00bEMa TeNl MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
WCIIapEeHNEe, KOHJEH CAalIMsl, TUIaBJI€HNEe, KPUCTAININ3allusl, KUTIEHUE, BIAKHOCTh BO3/1yXa,
MOBBIIIICHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUMU B 3aKPHITOM COCYJE, CBS3b MEXIY
napaMeTpaMH COCTOSIHHS Ta3a B M30Mpolieccax, JICKTPU3ALMsS TeJ, B3aUMOJCHCTBUE
3apsi0B;

OTMHUCBHIBATh MEXAHUWYECKOE JIBMIKEHUE, WUCMOJb3ysl (U3NYECKUE BEJIIMYUHBL:
KOOpAWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujia, UMITYJIbC
Tena, KWUHETUYECKas OHHEPrus, TMOTCHIMANIbHAS DJHEPrusi, MeXaHudeckas padoTa,
MEXaHWUYECKasi MOIIHOCTh; MIPU OMUCAHUM MPABUWIBHO TPAKTOBATh (PU3UUYECKUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, HAXOJUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C APYTUMU BEIUUMHAMU;



OMHCHIBATh M3yUYEHHBIE TETUIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SIBIICHUS, UCIIOJIB3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeIHsss KUHETUUeCKasi SHEePIUsl
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSSI SHEPrus, pabora rasza, KodQ(PHUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUECKUUN
CMBICJT MCTIOJIb3YeMbBIX BEIWYWH, WX O0O03HAYCHHS] W CIAWHHMIIBI, HAXOAUTHh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETNIMHAM;

OMKCHIBATh HM3YYCHHBIC DJIECKTPUUCCKHAE CBOWCTBA BEIIECTBA U DJICKTPUUCCKUC
sSBICHUS (TIPOIIECCHI), HWCIMOJIb3yS (HU3UYCCKAE BEIMYHUHBI: DJICKTPUUYCCKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh TMOJSI, MOTEHIMAJl, PAa3HOCTh MOTEHIIUAJIOB;
IIPY ONMCAHUH MPABWIILHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3yEMbIX BEJTUYHH, UX
0003HAaUCHUS M €IUHUIIBI, YKA3bIBATh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEITMYMHY C IPYTUMH BEITHYUHAMH,

aHATM3UPOBATh (PU3UUECKHE MPOTICCCHI U SIBJICHUS, UCTIONB3YS (DU3NICCKUEC 3aKOHBI
U TPUHIUIBL 3akoH BcemupHoro Tsrorenus, |, Il u |1l 3akonst HeloToHa, 3akon
COXpaHEHHUS MEXaHWYECKOW OHEPTWH, 3aKOH COXPAaHCHUS HWMITYJIbCa, MPUHITUT
CYNEpIO3UIIMK  CUJI, TPHUHIIMI PABHONPABUS HMHEPUHUATBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b
CpemHEeW KWHETWYECKOW DSHEPrHHM TEIUIOBOTO JBMKCHHS MOJICKYJI C aOCOJIOTHOMN
TEeMIIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS JJIECKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inuaTrh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOEe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE€30MacHOTO HCIIOJIb30BAHUS B TOBCEIHEBHOMU
KU3HH,

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SBJICHUH ¥ MPOIIECCOB
C HCIIOJIB30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU ITOM (POpMyIupoBaTh
npoOsieMy/3ajady M TUIOTE3y Y4YE€OHOrO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHMUSI, IPOBOJIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUECKUX BEITUYUH, TIPU ITOM
BBIOMPATh ONTHUMAJBHBIA CIIOCO0 HM3MEPEHUS W HWCIOJIh30BaTh HM3BECTHBIE METOIBI
OLICHKH MOTPELIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXAY (GU3MUECKUMU BEIMUYUHAMH C MCIOJIb30BAHUEM
NPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DHKCHPOBAThH PE3YIbTaThI
MOJIYYCHHOW 3aBUCHUMOCTU (PU3MUECKUX BEIMYUH B BHUJE TaONMUIl U TpaduKoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOroAaTh mpaBuiia 6€30MacHOro TPy/a MPH MPOBEICHNHN UCCIECAOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4YEOHO-MCCIENOBATENLCKOW M TMPOEKTHON JESATEIHHOCTU
C UCTIOJIb30BAaHUEM W3MEPHUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHHS;

pemarh pacy€THBIC 3aJ1add C SIBHO 3aJaHHOW (PU3WYECKON MOJIEBIO, MUCIOJIB3YS
bu3nYecKue 3aKOHbBI U IPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d BHIOUPATH



(U3NYECKYI0 MOJENb, BbIACIATh (U3NUYECKUE BEIMUYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOJUTE PACUETHI M OLICHUBATh PEAILHOCTD MOJYYEHHOIO 3HAaUCHMS
(U3UYECKON BEITMYNHEI;

pemiaTh KayeCTBEHHBIE 33Ja4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHUS;

UCIIOJb30BaTh IPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUUd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHONM HH(POPMAIINH, TTOTYYECHHON U3 Pa3INnYHbIX UCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHl BKJIAJAa POCCHUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTUE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM >KU3HU
Uil obecriedeHus 0€30MacHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0pOBbSA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Tpynmbl, PAUMOHAIBHO PpACIpEAeNsITh OO0S3aHHOCTH W  IUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHWBATh BKJIAJ Ka)XKI0TO
U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBAEMON IPOOJIEMBI.

K xoniy oOyuenus B 11 Kjacce mpeaIMETHBIE PE3yJIbTaThl HA 0Aa30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMepax pojib U MecTo (u3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHpA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JESITEIBbHOCTH JIFOAEH, LEIOCTHOCTh W E€OUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJIETEH: TOYCUHBIN
AJIEKTPUUYECKUHN 3apsijl, JIy4 CBETa, TOYCHYHBIM UCTOYHUK CBETA, siepHas MOJENb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO si/Ipa NP PEeIIeHUH PU3NYECKUX 3a]1aY;

pacno3HaBath (pU3MUYECKHe SBICHUS (TPOIECCh) M OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DU3HMKHU: DJIEKTPUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aHMOJCICTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAsT UHAYKIHUS, IEUCTBUE MAarHUTHOTO MOJsi HA MPOBOJIHHK
C TOKOM W JBWXYIIUWUCS 3apsil, DJICKTPOMArHUTHbIE KoJICOAaHUSI U  BOJIHBI,
NPSIMOJIMHEHHOE PaclpoOCTpaHEHHE CBETa, OTPaKEHUE, MpeoMiieHue, nHTepdepeHIus,
nudpakiys U TONSApU3alMsa CBeTa, AUCIEpCUs cBeTa, (porolrnekrpuueckuit rhdext
(boToaddexT), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEWYATOro CIEKTpa aTroma
BOJIOPO/JIa, €CTECTBEHHAsI M UICKYCCTBEHHAsl paIUOAKTUBHOCTD;



ONKCHIBATh HW3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUYECKHE, MATHUTHBIE,
ONTHUYECKHUE, IEKTPUUECKYI0 IMPOBOAMMOCTD PA3JIMYHBIX CPEA) U DJIEKTPOMATHUTHBIC
sBJIeHUs (IPOLIECCHI), UCIIONB3Ysd (PU3NUECKUE BEIMUYUHBL: JIEKTPUUECKUN 3apsl, Cuiia
TOKa, JJEKTPUYECKOE HANpPsUKEHHE, JJIEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTb
NOTEHLUAJIOB, 3JIEKTPOJABIKYIIAs CUila, paboTa TOKa, MHAYKIMS MarHUTHOT'O 11OJIsl, CHJIa
Awmnepa, cuna JlopeHua, HWHAYKTHBHOCTh KaTyIIKH, SHEPIUs 3JIEKTPUUYECKOTO H
MarHUTHOTO TOJIEH, IEPUOJT U YacTOTa KoJeOaHuil B KoJIeOaTeTbHOM KOHTYpE, 3apsi U
CHWJIa TOKa B IPOLECCE TapMOHUYECKHX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (POKycHoe
paccTOsIHUE W ONTUYECKas CWJIA JIMH3bL, NPHU ONHCAHUM NPABWIBHO TPAaKTOBATH
(u3NYECKUI CMBICI UCIOJB3YEMBIX BEJIIMYMH, UX 0003HAYEHMSI U €IMHULIbI, YKa3bIBaTh
(dbopMyIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMY,

OTUCHIBAaTh U3yYEHHBIC KBAHTOBBIC SIBIICHUS M MPOLIECCHI, UCTIONB3YS (PU3NUECKUE
BEJIMUMHBI: CKOPOCTb JEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YACTOTA CBETA, SHEPTUS
Y UMITYJIbC (POTOHA, IEPHUOJ] OTypacnaga, SHEPTHsl CBSI3U aTOMHBIX sJI€p, IPU OMUCAHUU
IPABUJIBHO TPAKTOBATh (PU3HMUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U
€IMHULBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJINYUHY
C IpYTMMH BEJIMYMHAMHU, BBIYUCIISTH 3HaYEHUE (PU3HUECKOW BEJINYUHBI,

aHAJIM3UPOBATh (PU3UUECKHE MTPOLIECCHI U SIBICHUS, UCIIOJB3YS (PU3NUECKUE 3aKOHBI
Y NPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MAPAIETBHOTO COEAMHEHUS
IIPOBOJHUKOB, 3aKoH Jxoyns—JIeHna, 3aKOH 3JEKTPOMAarHUTHOW WHIYKLWH, 3aKOH
IPSIMOJIMHEMHOIO  PACIpPOCTPAHEHMsI CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
NPEJIOMJIEHUS] CBETa, ypaBHEHUE OWHINTEHHA s (oTod(PeKTa, 3aKOH COXPAHEHUS
DHEPIUHU, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAHEHHUs JIJIEKTPUUYECKOro 3apsna,
3aKOH COXpaHEHUs! MacCOBOI0 YHCIIa, MOCTYyaThl bopa, 3aKk0H palnoakTUBHOIO pacnana,
Opyd 3TOM pasinyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpaXEHHE U yCIIOBUS (TpaHUILIbl, 001aCTH) MPUMEHUMOCTH;

OTIpEe/EIATh HaNpaBJI€HUE BEKTOpa WHAYKIMM MAarHMTHOTO IMOJISI MPOBOJHMKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTH M ONUCHIBATh M300pa)K€HHE, CO3[aBa€MO€ IUIOCKUM 3€pKaJlOM, TOHKOM
JIMH30;

BBINIOJIHATH SKCIIEPUMEHTHI 110 MCCIEAOBAHUIO (DU3UUECKUX SBJIEHUNA U MPOIECCOB
C HUCHOJb30BaHUEM NPSIMBIX, U KOCBEHHBIX M3MEPEHHUM: MpH 3TOM (HOPMYIUPOBATH
npobiieMy/3aady HW THIOTE3y Y4eOHOro OKCIIEpUMEHTa, COOMpaTh yCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOIbI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYUH, IIPU ITOM
BbIOMpaTh ONTHUMAIbHBIA CIOCOO HM3MEPEHMs] M HCIOJIb30BaTh HM3BECTHBIE METObI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C HUCIOJIb30BAaHUEM MPSMBIX
U3MEPEHHI: TpU OSTOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHUPOBATH PpPE3YJbTATHI
MOJIY4YeHHOW 3aBHCHUMOCTU (PU3MYECKUX BEIMYMH B BUJAE TAOIUIl U TpadHKOB, 1€1aTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;



co0roaTh mpasuiia 6€30MacHOro TpyAa MpH MPOBEIECHUH HCCIEA0BaHNN B paMKax
y4eOHOT0 3KCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHON JeATeIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOIMCTB U JIA0OPAaTOPHOrO0 00OPYIOBAHHS;

pemarh pacy€THBIE 3a7aud C SBHO 3aJaHHOW (PU3MYECKON MOJAENBIO, MUCTIOIb3Ys
¢usznyeckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/adydl BBIOMPATH
(u3NYECKYIO MOJEIIb, BBIACIATH (PU3MUECKUE BEIUUUHBI U (DOPMYIIbl, HEOOXOAUMBIE IS
e peleHus, TPOBOAUTh PAacUYEThl U OICHUBATh PEATbHOCTH MOJYYCHHOTO 3HAUCHUS
(u3nYECKOI BETNYHHBI;

pelaTth KayeCTBEHHbIC 3aJauM: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUH C OMNOpOW Ha H3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U
(uznyeckue sIBJICHMUS;

UCIOJb30BaTh NPHU PEHICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMalMOHHbIE
TEXHOJOTHH JUIS TIOWCKAa, CTPYKTYPUPOBAHHS, WHTEPIPETAlMA U TPEACTABICHUS
y4eOHOI 1 HayYHO-TIOMYJIIPHOW HH(POPMAIIMH, TIOTYYEHHON U3 Pa3INYHBIX HCTOUYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOJTy4yaeMyt0 HHPOPMAIHIO;

OOBSACHATh NPUHLHUIIBI JACUCTBUA MAIIUH, NPUOOPOB M TEXHUUYECKUX YCTPOICTB,
pasnnyaTh yCIOBUS UX OE30MaCHOTO MCIIOIb30BAHMS B TOBCEAHEBHOM KU3HH;

MPUBOIUTH TPUMEPHl BKIaJa POCCHUCKUX W 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHHE MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IOBCEJHEBHOM KHU3HU
Ui obecriedyeHust 0€30MacHOCTU NpU OOpallleHuu ¢ NpudopamMu U TEXHUYECKUMU
yCTPOMCTBAMH, MJISi COXpPAHEHHs 3I0POBbS M COONIOJCHUS HOPM DSKOJIOTHYECKOTO
MOBEJICHUA B OKPYKAIOIIEH CpelIe;

paboTaTh B TpyMIe C BHIMOJIHEHUEM Pa3IMUHbIX COIMAIBHBIX POJICH, MITaHUPOBAThH
paboTy TIpynmbl, panUMOHAJIbHO pACHPENENsATh O0S3aHHOCTH U IUJIAHUPOBATh
JeSITEIbBHOCTh B HECTAHAAPTHBIX CUTYallMsX, aJCKBATHO OLEHUBATh BKJIAJ KaxJ0ro
U3 YYaCTHUKOB TPYIIIHI B PEIICHNE pacCMaTpUBAEMON TTPOOIIEMBI.
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10 KJIACC
HaumenoBaunue
Ne KomnnuectBo OCHOBHBIE BUIBI AEITEIHHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/n 4acoB o0yJaromuxcs

y4eOHOro npeaMera

Paznen 1. ®u3uka u MeTOAbIl HAYYHOT0 TIO3HAHUS

1.1 | ®usuka u MeToIbI 2 ®u3uka — HayKa 0 IpUpPOJIE. N3yyenne HayyHbIX (3IMIUPHUUECKUX U
HAy4YHOTI'O MIO3HAHUS Hay4unble MeTO/IBI IO3HAHUS TEOPETHUYECKUX) METOJI0B ITO3HAHHUS
OKPY’KaIOILIETO MHpA. OKPYXAaOILEro MUpa.
Ponb 3xkcniepumenTa u Teopun OO0cyxaeHue rpaHul NPUMEHUMOCTH
B IPOLIECCE MO3HAHUS IPUPOJIBI. (U3UYECKUX 3aKOHOB U TEOPHIA.
DKCHEpUMEHT B (PU3HKE. PaboTa B rpyIire mo noaroToBKe
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOLIEHUI O POJIU U MECTE
SABJIEHUH U IponeccoB. Hayunbie (GU3MKHN B HayKe U B IPAKTUYECKOM
runoresbl. PU3n4eCcKue 3aKOHbI U JEATEIIBHOCTH JIFOACH.
TeopuHu. I paHULIbI MIPUMEHUMOCTH JleMOHCTpanys aHAJIOTOBBIX U
¢usnueckux 3akoHOB. [IpuHIUN U (GPOBBIX U3MEPUTEIBHBIX PUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u mecTo Qpusuku OcBoeHne OCHOBHBIX TPUEMOB pabOThI
B (pOPMHUPOBAHUY COBPEMEHHOM ¢ unuposoii 1aboparopueit o puznke
Hay4YHOU KapTUHBI MUDA,
B [TPAKTUYECKOMN JIESTEIBHOCTH JIFOAEH
Hroro no pazgeny 2

! ITpu paspaGotke paboUeii IPOrpaMMBI B TEMATHYECKOM IUIAHHPOBAHNM JIOJIKHBI OBITH YUTEHBI BOSMOYKHOCTH HCTIONB30BAHMS SMEKTPOHHBIX (LIH(pPOBBHIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIOMINXCS YIeOHO-METOIMYECKIMU MaTepUallaMHt, COJIEPKAHNE KOTOPBIX COOTBETCTBYET 3aKOHOJIATENBCTBY 00 00pa30BaHHH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTB) U
YCKOPEHHE MAaTEPUAIIBHON TOYKH,
UX MPOEKIUU HAa OCU CUCTEMBI
koopauHat. CrioxeHue
MEPEMEILICHUN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCMMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
nepeMeIleHNs] MaTePUaTbHON TOUKH
OT BPEMEHH.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUKEHHUE.
JIBM>KeHME MaTEepUaAIbHON TOUKU
10 OKPYKHOCTH C TOCTOSTHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
ITepuon u yacTora oOparieHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.
TexHuueckue yCTporucTBa u

[IpoBeneHue FIKCIIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OTIpEeJICICHHs] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSIMU, TPOUJICHHBIMH TEJIOM

3a IOCJIeIOBaTEIbHbIC PABHBIC
IPOMEKYTKHA BPEMEHHU MIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3y4EHUE ABM)KCHUS LIapUKa B BSI3KOH
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAILHO.
OOBbsicHEHNE OCHOBHBIX IPHUHIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, LEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIB30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenue pacu€THbIX 3a71a4 C SBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX (POPMYJ
KUHEMaTHKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMaTHYECKUX
BEJIMYMH OT BPEMEHU

JUIsl pPABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHNE, CBOOOIHOE MaJlcHUE TeJl,
JBUKEHHE 110 OKPYKHOCTH.

Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMenieHne, CKOpocTh, YCKOPEHHE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHATIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHoun
CyIEepno3ullK CHI. BTopoii 3aKkoH

Hprorona aiist MaTepuanbHOM TOUKH.

Tperuit 3akoH HeroToHa

JUISl MATEPUATBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTECHMUS.
Cuna tsxectu. llepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aUMOISHCTBYIOIITUX
Te.

N3yuenne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIb)KCHHS.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
WCCJICIOBAHKUE 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B MPYKHHE
1 PE3MHOBOM 00pasIie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
TpeHus nmokos. Koaddunuenr
TpeHusi. Cusa COnpoTUBICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHo€E U BpalaTebHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedhopmalum; N3y4eHue IBHKCHHUS
Opycka 1o HaKJIOHHOM TJIIOCKOCTH;
UCCJIEIOBAHKE YCIIOBUM paBHOBECHS
TBEPOTO TeJla, UMEIOIIETO OCh
BpalIeHUsl.

OOBsicHEHHE 0COOCHHOCTEM
PABHOMEPHOTO ¥ PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOJTHOTO TMaJICHUS T, TBUKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HreroTOHa, 3aK0Ha BCEMUPHOTO
TATOTCHHUS.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JEHCTBUS TIOIITUITHIKOB U UX
MPAKTUYECKOTO IPUMEHEHHUSI.
OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CIIyTHUKOB.

Pemenue pacu€THbIX 3a7a4 ¢ SBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C UCTIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONBITAX U OKpYKarolen
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCTIOJIb30BAaHUEM 3aKOHOB U
MIPUHITUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, |, |1 u 11l 3akonsl HeroTOHA,
TMPUHITAI CYTIEPITO3UIIUN CHJI, TIPUHIIHIT
PaBHOIIPABHOCTH MHEPITUATBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMHy.TH:C CHJIbI U UBMCHCHHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabota cuiibl. MOITHOCTD CHJIBI.
Kunernueckas sneprus
MaTepHaAIbHON TOUKHU. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIUH.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehopMUPOBAHHOMN NIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U
HEMOTECHIUAIbHBIE CHIIbL. CBSI3b
PpaboOThI HEMOTEHIIMAILHBIX CUJT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPrUH.

Yupyrue u Heynpyrue

[IpoBeneHnE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKON IHEPTUH TeNa

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KTyTa.

OreHka aOCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3nIecKux
BEJIMYMH.

Pemienne pacuéTHbIX 3a71a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHSI.

Pemienne kauyeCTBEHHBIX 3a/1a4

C OMIOPOW HA U3YUYEHHBIC B Pa3Ieiie
«MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (UBUYECKUE SBIICHUS.

Onucanue MEXaHU4eCKOro ABUKEHUS C
HCIIOJIb30BaHUEM (PU3NUECKUX BEJIMUUH:

HMITYJIBC TCJId, KHHCTUYCCKAA DHCPI U,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, NPy KUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAs]
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MMPAKTHUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHUE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue pu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U TIPEICTABICHUS
uH(bOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoil uHpopMauuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BETMYNH, MPOBEPKA
MPEJI0KEHHBIX TUTIOTE3

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJEHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [locTtositHHas ABorapo.
TeruioBoe paBHOBECHE.
Temmeparypa u €€ nsmepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIECATBHOIO ra3a.
AOGcoitoTHas TeMreparypa Kak Mepa
CpeIHEN KNHETHUYECKON SHEPTUHN
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeiipona.

3akoH JlanbToHa. M3omporiecchl

[IpoBeneHne >KCIIEpUMEHTA!
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHUil 00bEMa KOMHATBI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEI0BAHHNE 3aBUCUMOCTU MEXIY
rapaMeTpaMH COCTOSTHUS Pa3peKEHHOTO
rasa.

Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYUH.

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUI TEpMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€30I1aCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3M4eCcKuxX sIBJICHUM

B YYEOHBIX OMBITaX U OKPYXKaIOIIeH
Ku3HU: TudPy3usi, O pOyHOBCKOE
JIBI)KCHUE.

Onucanue TEMNJIOBBIX SABICHUN

C UCTIOIb30BaHUEM (DU3UYECKUX
BEJIMYMH: JJABJICHHUE raza, TEMIEepaTypa,
CpeaHsIsl KHHETUYEeCKasi SHepPTrus
Xa0TUYECKOTO JBUIKEHUSI MOJIEKYII,
CpeIHEKBaApaTUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
PaKTUYECKOE MPUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KMHETUYECKOW SHEPTUH TETIIIOBOTO
JIBMDKCHUST MOJICKYJT ¢ a0COJIFOTHOM
TEMITIEPATYPOH.

Perienne pacu€THbIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxennit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmnax npu riaHupOBaHUH,
MIPOBEICHUU U UHTEPIIPETALIUN
pPE3yJIbTATOB OIBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHUS.
KonuuectBo TemnoTsl 1 padbora.
BHyTpeHHss1 sHEprus 0JHOATOMHOTO
HealbHOro ra3a. Buabl
TEIIONEPENAYN: TEIIOMPOBOIHOCTb,
KOHBEKIINS, U3JIyUECHHE. Y IeTbHAas
TEII0EMKOCTh BEIIICCTBA.

[IpoBeneHNE dKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHU BEILIECTBA.
OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneit mapoBoil TypOUHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO JIBUTATEIA.

OObsicHEeHUE NPUHLIUAIIOB ACHCTBUS U
YCIJIOBH O€30MaCHOTO UCOJIb30BAHMS
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KonuyecTBo TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TIPOIIECCaM.
['padmueckas uHTEpIIpEeTALINA
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B TIpUPO/IE.

TennoBeie MmammHbL. [[puHIATIBL
JIEHCTBHUS TETIJIOBBIX MAIIIHH.
[IpeobpazoBanus sHEPrUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTHYECKHE TPOOIEMBI
TETJIOPHEPTETUKH.

TexHuueckue ycTpoucTsa u
PaKTHYECKOE MPUMEHEHHE!
JIBUTATE]Ih BHYTPECHHETO CTOPAHMSI,
OBITOBOH XOJIOIUIIBHUK,
KOHJUITUOHED

B TIOBCE/THEBHOI JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMJIbHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEILJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nueCKrX BETMYMH: JaBJICHUE rasa,
TeMIiepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHHSIS1 SHEPrusi, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIUHAMUKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOI1 Ha U3yUYEHHBIE B pa3zeiie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmnax npu aHanamuse
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMaIUH TI0 TEME
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO31yxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEpaTypbl KUIIEHUS OT AaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
Kkpucrauibl. COBpeMEHHbIE
Marepuansl. [lnaBienue n
KpHUCTaJUIA3alus. Y JenbHas TEMI0Ta
riasneHus. CyOnumanusi.
VYpaBHeHue TemIoBoro OanaHca.
TexHuyeckue ycTponcTa u
IPAKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIyYEHHS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCIIE
HAaHOMAaTEPHAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCIJIOBU O€30MTaCHOTO UCTIOIb30BaHUS

B MOBCEIHEBHOW KU3HU TUTPOMET)A,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YUCIIE
HaHOMATEpPUAJIOB.

Pemenue pacu€THbIX 3a7a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUSA
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SABJICHHUS T10 TEME.
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Pacnio3HaBanue (pu3n4ecKux sBICHUN
B Y4EOHBIX OIIBITAX U OKpY’KaroIien
KU3HU: edopManus TBEPIABIX Tel,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHUE UX HAa OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTUH JIJISl IOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUHU U
npeJcTaBiIeHUsI UHpOpMaLUU MIpU
IOJIFOTOBKE COOOIIEHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJIIPHOUN (PU3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazgeny 24
Pa3znen 4. DinekTpoaMHAMHKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Teil. dnektpuuecknid | [IpoBeneHne 3KkcriepuMenTa: U3MEPEHUE

3apsa. J{Ba BUa SIIEKTPUUECKUX
3apsaoB. [IpoBogHUKH,
JADJICKTPUKHU U TOJTYITPOBOIHUKH.
3aKOH COXpaHEHUS AJICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHbll 35IeKTpUYECKHIA
3apsa. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJIMYMH.

N3ydyeHne NnpuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3y4yeHne npruHUUIIOB 1ENCTBUS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenuuman. Pasnocts
noteHuuanoB. [I[poBogHUKYN U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JlusnexTpryeckas NpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJEHCATOpa. DHEPrus
3apsKEHHOIO0 KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJIEHHUE JIEKTPONprOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN
armapar, CTPyUHbIN IIPUHTED

U yCJIO0BUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenme pusnyecknx oCHOBaHUMN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS IIEKTPOIIPUOOPOB.
Pemienne pacu€THbIX 33724 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C HUCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IEKTPOCTATUKH.

Pelienne kayeCTBEHHBIX 3a/1a4

C OIIOPOU HA U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE
SBJICHHSI SJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YYEOHBIX OMBITaX U OKPYKarOIIeH
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHNE
MX Ha OCHOBE 3aKOHOB U (hOpMYyJI
AIEKTPOCTATUKH.

Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTBA U SJIEKTPUUECKHUX SIBIICHUM

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIEKTPUYECKUN 3apsij,
HaMpPsHKEHHOCTD AIEKTPUUECKOTO MO,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3nYEeCKUX MpOIECCOB U
SIBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa KymoHna.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIIEKTPUYECKHUM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. ctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH Oma 1 y4acTKa LEeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enpHOE CONTPOTUBIIEHUE
BemiecTna. [locnenoBarensHoe,
napajijiebHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon Jlxoyns—JIenna. MomHocTh
AJIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COECIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHHUE IIEKTPOJIN3A.

Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJTUYHH.

OObsicHEHUE PUHIIATIOB ACHCTBUS U
yCIIOBH 0€30MacHOr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKa,
AIIEKTPOHArPEBATEIBHBIX U
AJIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUISl TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEPIBIX METAIJIOB. 3aBUCHUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTPOHHTI/I‘-IGCKEUI AUCConralms.

DIIEKTPOJIN3.
DJIEKTPUUECKUM TOK B raszax.
CaMoCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Mounus. [1na3zma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BAKYYMHOTO J10/1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIAOJIOB, TAIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u opmyn Tembl «IlocTossHHBIN
AIEKTPUYECKUN TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B Y4E€OHBIX ONBITAX U OKpYKaromen
YKU3HU: BJICKTPUYECKas IIPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3JIEKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEISAX MOCTOSTHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBHOTO U MTAPAIIIEIIBHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYUH: DJICKTPUYECKUUN 3apsl, CUJIa
TOKa, 3JICKTPUUECKOE HAIPSKEHNUE,
AJIEKTPUYECKOE COMPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
WMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN MO/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOATOTOBKE COOOIICHUI 0 TPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue

No KonnuecTBo OCHOBHBIC BUIBI I€ATEIILHOCTH
pa3/iesioB U TeEM [TporpammHoe conepxanue

/o 4acoB 00yJarommxcsl

y4eOHOTO0 MpeIMeTa
Pasznen 1. Dnexkrpoannamuka
1.1 | MarauTHO€ noJe. 11 [TocTOsTHHBIE MATHUTHI. IIpoBeneHrEe SKCIIEPUMEHTA: U3YUEHHE

BJ'IGKTpOMaFHHTHaSI
WHAYKOWA

BzauMoaeiicTBrE NOCTOSIHHBIX
MarouToB. MarHuTHoe 1oJie.
BekTop MaratuTHOM MHAYKIUH.
[TpuHLMI cynieprno3uuuu
MarHMTHBIX TTojaeH. JInnuu
MarHuTHOM MHAYKIuK. Kaptrna
JIMHUM MarHUTHOW MHIYKIIUU MOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ose NpoBOJHUKA

¢ TokoM. KapTrHa nuHul MHAYKIUN
MarHUTHOTO MOJIS JJIMHHOT'O
MPSIMOTO TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT Dpcrena.
BzaumopericTBre NpoOBOIHUKOB

C TOKOM.

Cuita Amnepa, €€ MOyJb U
HaIpaBJICHHUE.

Cuna Jlopenna, e€ Moayb U
HanpasieHue. JIBrxeHue
3apsKEHHOM YaCTULIBI

MAarHUTHOTO ITOJIS1 KaTYIIKH C TOKOM;
UCCJIEI0BAHNE JEHCTBUS TOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCJIEIOBAHKE SIBJICHHUS
AJIIEKTPOMATHUTHON MHIYKIIMH.

OreHka a0COJIFOTHBIX M OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

OObsicHEHUE NPUHLUIIOB ACHCTBUS U
YCIIOBUIA 0€30MaCHOT0 MPUMEHEHHUSI
IIOCTOSIHHBIX MArHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATE,
YCKOPUTENEH 3JIEMEHTAPHBIX YACTHIIL,
WHIYKIAOHHOM MEYH.

Pemrenue pacu€THbIX 3a1a4

Ha IpUMEHEHHE POPMYII TEMBI
«MarnutHoe nojue. DIeKTpOMarHuTHas
WUHIYKLUSD.

Pemenne KkaueCTBEHHBIX 3a/1a4

C OIIOPOU Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3nyeckue
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B OJJHOPOJIHOM MarHUTHOM TIOJIE.
Pabota cumnsl Jlopenna.

SIBrIeHME DIEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW UHIYKIUU.
DNEKTPOJBIKYIIAS CUJIA UHTYKIIUH.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuuu @apanes.

Buxpesoe aiekTpuueckoe 1mose.
DIIEKTPOABHKYIIAS CUJIA UHIYKIIUU
B MPOBOJHUKE, ABIKYILEMCS
IIOCTYIIATEIBHO B OJJHOPOJHOM
MAarHUTHOM TIOJIE.

IIpasuiio Jlenua.

NunykTtuBHOCTS. fBIICHUE
CaMOMHIYKIINH. DJIEKTPOIBHKYIIAS
CUJIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO TOJISI KaTYIIKH
C TOKOM.

DIIEKTPOMAarHUTHOE TOJIE.
TexHuueckue ycTponcTBa u
IIPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHUTHI,
AJIEKTPOIBUTATEIIb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS M1€Yb

ABJICHHS TeMbI « MarHUTHOE TOJIE.
DNEeKTpOMarHuTHAsI MHITYKIIHASD.
OnpeneneHre HanpaBiIEHUs BEKTOpa
WHIYKIUU MarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMIlepa
u cwibl JIopeHna.

Pacnio3znaBanue pu3nuecKkux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
YKU3HH: B3aUMOJICHCTBUE MArHUTOB,
AJIIEKTPOMArHUTHAsI UHIYKIU,
JIEMCTBUE MarHUTHOTO MOJISl Ha
IIPOBOJIHUK C TOKOM M JIBHOKYLIUICS
3aps.

AHanu3 3IEKTPOMarHUTHBIX SIBJICHUI
C MCIOJIb30BAHUEM 3aKOHA
AJIEKTPOMATHUTHON MHIYKIIHMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AJEKTPOMAarHUTHBIX
SIBJICHUM C UCITOJIb30BAaHUEM
(bU3MYECKUX BEJIMYMH: UHIYKIUS
MarHuTHOTO MOJIs, Cuiia AMiepa, cuia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
HHEPrUs FNEKTPUUYECKOTO U MArHUTHOTO
oJen

Hroro no pazueny

11
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Pa3nen 2. Kosie0anus v BOJTHBI

2.1

MexaHU4ecKue 1
AIIEKTPOMArHUTHbBIC
KOJICOaHUS

KonebatenbHas cuctema.
CB00OOIHBIE MEXAaHUYECKUE
konebanus. ['apmMoHnueckue
kojebanus. [lepuon, yactora,
aMIIuTyAa 1 (paza KkoaeobaHui.
[IpyXKMHHBIN MasATHUK.
MareMaTnyeckui MasTHUK.
YpaBHeHHE rapMOHHYECKUX
kosebanuil. [IpeBpaiienue sHepruu
MIPU TaPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE 2JIEKTPOMATrHUTHBIC
KoJIcOaHUS B UICAIbBHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUYECKUMU U

QJICKTPOMAIroHuUTHBIMHA KOJICOAHHMSIMHU.

®opmyna ToMcoHa. 3akOH
COXPaHEHUs YHEPTHH B UJCATBHOM
K0JIeOaTeIbHOM KOHTYPE.
[IpencraBiieHne O 3aTyXarOMUX
Kosie0aHusX. BeIHYKIeHHbBIE
MEeXaHUYeCcKre KoJIeOaHus.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs.
IIepemeHHBIN TOK.

CunycouanbHbIi IEPEMEHHBIN TOK.

HccenenoBanne mapameTpoB
K0JIe0aTEIbHOM CUCTEMBI — IEPUO/IA,
JaCTOTHI, AMIUTATYABI U (a3bl
KoJieOaHuM (MIPY>KUHHBIN W/WUIU
MaTeMaTUYECKUM MasiTHUK).
HaOmronenue 3atyxaromux KojaeOaHuu.
HccnenoBanue CBOMCTB BHIHYKJIEHHBIX
KoJIeOaHU.

Habmronenue pezonanca.

IIpoBeneHue 3KCEpUMEHTA:
UCCJIEIOBAHNUE 3aBUCUMOCTH TIEPHOJIa
MaJibIX KoJieOaHUl rpy3a Ha HUTH

OT JTMHBI HUTH ¥ MAacChI TPy3a;
MCCJIEIOBAHKE MTEPEMEHHOTO TOKa

B IIETTH U3 TTOCJIEIOBATEIHHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIIKH
U pe3UcTopa.

OreHka aOCOFOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3nIecKux
BEJTUYMH.

OObsiCHEHUE PUHITATIOB ACHCTBUS U
yCJIOBHA 0€30MacHOTr0 MPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AJIEKTpOIIepeaay.

Pemenue pacuéTHbIX 3a/1a4 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAIIPAKCHUSI.

Tpaunchopmarop. [IpousBocTro,
nepeaayda u noTpedsieHue
ANEKTPUYECKON SHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIpU ITPOU3BOACTBC 3JICKTPOSHCPIUU.

KynbTypa ncnonbs3oBaHust
AJIEKTPOIHEPTHUM B OBCEITHEBHOU
JKU3HU.

TexHuueckue ycTpoucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKU 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, INHUU
aJeKTponepeaay

3aJIaHHOMN (PU3UIECKON MOJIEITBIO

C UCIIOJIH30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyJI, ONTHUCHIBAIOIIIIX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHusl.

Onucanve MeXaHU4YEeCKUX U
AIIEKTPOMATrHUTHBIX KOJICOAHMI

C UCTIOIb30BaHUEM (DU3UUECKUX
BEJIUYMH: TICPUOJ ¥ 4aCTOTa
KoJIeOaHu, aMITuTy1a U paza
KOJICOaHM, 3aps)l U CHJIa TOKa

B TAPMOHUYECKUX IJICKTPOMATrHUTHBIX
KOJICOQHUSIX.

Pelenne KkauecTBEHHBIX 3a/1a4

C OMOPOY HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OTTHCHIBAFOIIIHEC
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KoJieOaHusl.

PaboTa B rpynmnax rnpu miaHupOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3YNbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETHLHBIX UCTOYHHUKOB
uH(pOpMaIUKU IO TEME

2.2

MexaHu4ecKue 1
AIEKTPOMATHUTHBIE
BOJIHBI

Mexanuyeckue BOJIHbI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CKOpOCTh pacnpoCTpaHEHHUs U
JUTMHA BOJIHBIL. [loniepeunslie u

N3yuenue oOpazoBanus u
pacnpoCcTpaHEHUS TOTIEPEYHBIX U
MIPOJTOJTBHBIX BOJTH.

HaOmronenue otpaxeHus
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MPOIOJILHBIC BOJHBI.
WuTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. BricoTa Tona. TemOp 3ByKa.
DIEKTPOMArHUTHBIE BOJIHBI.
YcnoBus U3ny4YeHus
AIEKTPOMArHUTHHIX BOJIH. B3anmHas
opueHTaIus BeKTopoB E, B,

U B 2JICKTPOMarHuTHOU BOJIHE.
CBOIICTBA AIEKTPOMArHUTHBIX BOJIH:
OTpa)k€HUe, NPEJIOMIICHUE,
nossipu3anus, audpaxius,
uHTeppepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[I[Ixana 31€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHue JIeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHLIMTIBI paTUOCBSI3U U
TeneBuacHUs. Pannonokanusi.
DIEeKTPOMarHUTHOE 3arpsi3HEHNE
OKPY’KaIOIIEU CPEIBI.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPa3BYKOBasl IMAarHOCTUKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpEeNIOMIICHHUSI, UHTEP(EPEHITUU U
T paKIui MEXaHUYECKUX BOJIH.
HabGnronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYIOM U
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pE30HaHca.

HccnenoBanne CBOWCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
IIPEJIOMJIEHUE, MOJIAPU3aLNs,
nudpakuys, MHTEphEpeHIIHS.
N3yyenue ycaoBui U3ITy4EHUs
AJIIEKTPOMATrHUTHBIX BOJIH, B3AUMHOU
opueHTaIuu BekTopos E, B,

U B 2JIEKTPOMAarHUTHOM BOJIHE.
N3yyeHnne npuMeHeHNs
AJIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBbscHEHUE IPUHIUIIOB AEHCTBUS U
yCJIOBH 0€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOW TMATHOCTUKH

B TEXHUKE U MEJULMHE, pajapa,
paguonpuEMHUKA, TEIIEBU30PA,
aHTeHHbl, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a71a4 C OMOPOU HA U3YUYEHHBIE 3aAKOHBI
Y 32aKOHOMEPHOCTH, ONMKCHIBAIOIIHE
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panuonpuéMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBU-neup

pacnpocTpaHeHUE MEXaHUYECKUX U
ANIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue nHGHOPMALIMOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNN U
MpeICTaBICHNs] HHPOpMaLIUU

MIPU OJATOTOBKE COOOIICHUIN

00 MCTOJIb30BaHUH 3JIEKTPOMATrHUTHBIX
BOJIH B TEXHHUKE.

VYyacrtre B JUCKyCcCUU

00 3JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKPYKaIOIIEH CPEIBL.

PaboTa B rpynmnax npu mjiaHupoOBaHUH,
MIPOBEICHUH U UHTEPIPETALIMH
PE3YNbTATOB OIBITOB U AHAJIN3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMaIUKU IO TEME

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsamosnHENHOE PaCcIPOCTPAHEHNE
CBETa B OJHOPOAHOM cpexe. Jlyu
cBeTa. ToueuHbI HCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoenue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
npesioMyIeHUs cBeTa. AOCOIOTHBIN
nokasaresb npenomiienus. [ToaHoe

W3yuyeHue sSBIEHUS MTOJHOTO
BHYTPEHHETO OTPAXKEHUS, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne Moaenei MUKpOCKOIIa,
TEJIECKOIIa.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenne nokaszaTens npesioMIIEHUs
CTEKJIA.

HccnenoBanue CBOWCTB N300paKEHUIMA
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BHYTPEHHEE OTPaKCHHUE.
[IpenenpHBIN yroi MoaHOTro
BHYTPEHHETO OTPaKECHHUSI.
Hucnepcust cBera. CoXHBIN COCTaB
oemnoro cBeta. LIBer.

Colwuparolue 1 paccenuBaroIue
nuH3bl. ToHKas MH3a. POKYCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyia
TOHKOW JIMH3bI. Y BEJINYCHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPHUYECKOMN ONITUKH.

BonnoBas ontuka. UaTepdepenus
cBeta. KorepeHTHbIE HCTOUYHUKM.
VYcnoBust HaOIOICHUS MAKCUMYMOB
U MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT JIBYX CUH()a3HbIX KOT€PEHTHBIX
HCTOYHHUKOB.

Hudpakuus csera. AudppakumoHHas
peméTrka. Y clioBre HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB TP TaJI€HUU
MOHOXPOMAaTHYECKOT'O CBETa

Ha TUPPAKITUOHHYIO PEHIETKY.

B JINH3aX.
OObsicHEHUE IPUHIIUAIIOB ACHUCTBUS U
yCIIOBUI 6€30MacHOTO MPUMEHEHHUS
OYKOB, JyTibl, hOTOAMNIApaTa,
MIPOEKIIMOHHOTO anmapara,
MHKPOCKOIIA, TEJIECKOTA, BOJIOKOHHOU
ONTHKH, TUPPAKITMOHHON PEIIETKH,
MOJISIPOUIA.

Pemienne pacu€THbIX 33724 C SIBHO
3aIaHHON (PU3HYECKON MOJAEIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJI T€OMETPUYECKON ONTUKH.
[TocTpoenue u onucanue N300paxeHus,
CO37aBa€MOT0 IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH F€OMETPUUECKON
ONTHUKH.

Pacnio3naBanue Gpuznyeckux siBICHUN
B OIIBITaX U OKPYKAIOIIEH KU3HU:
MPAMOJIMHEWHOE pACIPOCTPAHECHUE
CBETAa, OTPa)KEHUE, MPEIOMIICHHE,
uHTEephepeHIus, TUPpaKIus U
MOJISIPU3ALIMS CBETA, AUCIIEPCUS CBETA.
N3yuenue ycnoBuid HAOIHOICHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEP(DEPEHIIMOHHOMN KapTHUHE
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[Tonapu3zanus ceera.

TexHuyeckue ycTponcTsa u
IIPAKTUYECKOE PUMEHEHUE:

OYKH, JIyna, (poroanmapar,
IIPOCKIIMOHHBIN arapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OINITUKA, AUPPAKIIMOHHAS PEIIETKA,
MTOJISIPOU T

OT JBYX CUH(DA3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

YcnoBue HaOMIOEHUS TTIABHBIX
MaKCUMYMOB IIpY MaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha TUPPAKITUOHHYIO PEIIETKY.
AHanu3 ONTUYECKUX SBIICHUN

C MCIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHENHOTO PAaCIPOCTPAHEHHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHUS CBETA.
OnucaHue ONTUYECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UYECKHUX
BEJINYMH: OKYCHOE PACCTOSIHUE U
ONTHYECKAs CUJIA JIMH3BI

Hroro no pazneny

24

Pa3nen 3. OcHOBBI cieNMAJILHO TEOPUHM OTHOCUTEIBLHOCTH (1as1ee — CTO)

3.1

OCHOBBI CITETUATBEHOUN
TEOpUH
OTHOCHUTEIHHOCTH

4

['panuLbl MPUMEHUMOCTH
KJIaCCUUECKOM MEXaHHUKH.
[Toctynartsl cienuaibHON TEOPUU
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyMe,
MPUHIIAI OTHOCUTEILHOCTU
OHHINTENHA.

OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMe1JICHUE
BPEMEHHU U COKpPAIEHUE JIJTUHBI.

Pemienne kaueCcTBEHHBIX 3a1a4

C OMOPOW Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTHH 1 TIOMCKA,
CTPYKTYpHUPOBAHUS, HHTEPIPETAIIUU U
peACcTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIaX
MIPUMEHUMOCTH KJIACCUYECKOU
Mexanuku u ocHoBax CTO
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DHeprus 1 UMITYJIbC
PENSTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € DHEPTUEH U
UMITYJICOM PEISTUBUCTCKOM
YaCTULIbI. DHEPTHUS [TOKOS

Htoro no pazaeny

Paznen 4. KBanToBas pusuka

4.1

DNEeMEHTBI KBAHTOBOMU
OIITUKH

®otonsl. Popmyna [Inanka cBsa3u
sHEepruu (POTOHA C €r0 YACTOTOH.
DHeprus 1 UMIyJbC GOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dbotorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHUE
OuinmTeHa s hoTtodpdexra.

«Kpacnas rpanuna» dpotodddexra.

JlaBnenue cBeta. OMbIThI

I1.H. JIcOenena.

XHUMHYECKOE JCHCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
dhoToasemMeHT, (OTONATUHK,
COJIHEUHas 0aTapesi, CBEeTOIUO/]

Habmronenue gpotoaddexra

Ha YCTAaHOBKE C IUHKOBOM TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodJeMeHT, (POTOJaTUHK,
COJIHEUHas OaTapesi, CBEeTOAUO/; 1
YCJIOBHUM UX 0€30MaCHOTO MPUMEHECHHS
B IIPAKTUYECKOM KU3HU.

Petienne pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C HCT0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyYJT KBAHTOBOM ONTHKHU.
Perienne kauyeCTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOMW OTNITHKH.
Pacnio3naBanue Gpuznyueckux siBICHUIN
B yU€OHBIX OMbITAX:

48



denepanpHas paboyas nporpamma | @uznka. 10—11 kiraccst (6a30BbIN ypOBEHB)

dhoToanekTpudeckuii 3phexT, cBeToBOE
JaBJICHHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SIBIICHUH ¥ TPOIIECCOB

C MCTIOIb30BaHUEM (PU3MUECKHUX
BEJIMYUH: CKOPOCTH AIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJHBI ¥ YAaCTOTa CBETA,
DHEPTUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Monens atoma ToMmcoHa. OTBITH
Peszepdopaa no paccessHuro
a-yactul. [manerapHas Mozenb
aroMma. [loctynarel bopa.
W3nydenue u noriomieHne GoToHOB
IIPU IIEPEXOJIE aTOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buzasl
cneKTpoB. CIEKTp ypOBHEN SHEPTUH
aToma BOAOpoAa.

BoanoBbIe cBolicTBa yacTHll. BOIHEI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CnoHTaHHOE U BBIHYKJICHHOE
W3JIy4YCHHUE.

TexHuueckue ycTponcrsa u
MIPAKTUYECKOE ITPUMEHEHHE:
CIIEKTpaJIbHbIM aHAIU3
(cmekTpockon), 1a3ep, KBAaHTOBBII
KOMITBKOTED

Nzyuenne monenu onsita Pesepdopaa.
IIpoBeneHne dKCrIepuMeHTa

10 HaOJIFOJIEHUIO JINHEWYATOr0 CIEKTPa.
OneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHu (PU3nIecKux
BEJINYMH.

N3yuenune monenu aroma: TomcoHa,
MJIaHETaApHOM MOJIETU aTOMa, MOJIETTU
aroma bopa.

N3yuyenue ciekTpa ypoBHEN SHEPTUU
atToMa Bozopoaa. OObsiCHEHHE
IIPUHLNIIOB IEVCTBUSA U YCIOBUN
0e301acHOro MPUMEHEHHUS
CIEKTPOCKOIA, JJa3epa, KBAaHTOBOTO
KOMITbIOTEPA.

Pemenne KkayeCTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHE
aBJIeHUs 110 TeMe « CTpoeHue aToMay.
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Pacnio3naBanue Gpu3nuecKkux sBICHUN
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr O CIIEKTPa U3ITy4YCHUS.
AHaM3 KBaHTOBBIX IPOLIECCOB U
SBJICHUM C HCII0JIb30BAaHUEM
IIOCTyJ1aTOB bopa

4.3

ATOMHOE 411pO

DKCHEpPUMEHTHI, TOKA3bIBAIOIIIHIEC
CII0)KHOCTBH CTPOCHHUS SIPA.
OTKpBITHE PATHOAKTHBHOCTH.
OmnsiTel Pezepdopaa mo
OIPEEICHUIO COCTAaBA
PaOAKTUBHOTO U3ITyYCHUS.
CgoiicTBa anb(da-, 6eTa-,
ramMma-u3nydenus. Bivsane
PaZIMOAKTUBHOCTH Ha >KUBBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA ¥ HEUTPOHA.
Hyknonnas moaens spa
['eiizenbepra-MBaneHko.

3apsna sapa. MaccoBoe 4ucIo sapa.

N3oTomsl.
Anbda-pacnag. IIEKTPOHHBIN U

MIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTHBHOTO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B sJIpe.
SlnepHbIe CUIIBL.

N3ydeHnne 3KCrIepuMeHTOB,
JTIOKa3bIBAIOIINX CIIOKHOCTh CTPOCHHUSI
aTOMHOTO f]Ipa.

HccnenoBanye TPEKOB YacTHUIL

(10 roToBBIM (oTOrpaPuUsIM).
N3yuyeHue siAepHbIX CUIL, IIEPHBIX
peaklMii CHHTE3a U paclaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOW MOJENH s1Ipa
['eitzenOepra-MBaneHko.

OObsicHEHUE yCTpOIICTBA U
IIPUMEHEHUS JO3UMETPA, KAMEPHI
BunbcoHa, sspepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha NIOJIy4YE€HHbIE 3HAHHUS, B T.4. O 3apsle
¥ MaccOBOM YHCIIE Sapa.
Pacno3naBanue pu3MUecKux SIBICHUM
B yU€OHBIX OMBITaX U B OKPYXKaroleil
’KU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaAMOaKTUBHOCTb.
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JledekT mMacchl sapa.

Snepnbie peakuuu. Jlenenue u
CUHTE3 sJIEP.

S nepnpii peaktop. TepMosiaepHbIi
cunTes. [Ipobiaembl U mepCceKTUBbI
AJIEPHON SHEPrETUKH.
DKOJIOTUYECKHUE aCTIEKThI SIEPHOMN
DHEPIETHUKH.

DJleMeHTapHbIC YacTULbl. OTKpBITHE
MO3UTPOHA.

MeTtonapl HAOIIOACHUS U
pPETUCTPALIUU JJIIEMEHTAPHBIX
YaCTHII.

dyHIaMEHTaIIbHbIE
B3auMoAeucTBusA. ENMHCTBO
(bu3MYECKO KapTHUHBI MUpA.
TexHnueckue ycTpomucTaa u
MPAKTUYECKOE MPUMEHECHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHasi bomMoOa

OnucaHne KBaHTOBBIX SIBJICHUM U
MPOLIECCOB C UCMOJIb30BAHUEM
(GU3UYECKUX BEIMYWH: TIEPHO/T
MoJypacrajia, SHeprys CBA3M aTOMHBIX
sanep, 1eheKT Macchl spa.

AHanu3 poueccoB U SIBIICHUN

C UCIIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsia, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIUOAKTUBHOIO pacnaja.

VYyactue B paboTe Kpyrjiaoro cTojia
«DyHIaMEHTAJIbHBIE B3aUMOACHCTBU.
EannHcTBO pu3nueckoil KapTUHBI
MHPay.

Hcnonb3oBanre nHOOPMAIMOHHBIX
TEXHOJIOTHH JIJIS IOUCKA,
CTPYKTYPHUPOBaHUs, HHTEPIIPETALIUU U
npecTaBiieHus] HOOPMaLUK TpU
MOJATOTOBKE COOOIICHHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOU (DM3HMKHU B TEXHHUKE
1 TEXHOJIOTHUAX, YKOJOTHUECKUX
aCMEKTax SIICPHON SHEPTETUKHU

Hroro o pasgemny

15
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Pa3znen 5. JieMeHTHI aCTPOHOMMU U aCTPOPU3UKH

5.1

DNEeMEeHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bup 3Bé3maoro HeOa. Co3Be3nus,
SpKUE 3BE3/IbI, TUTAHETHI, UX
BUJIMMOE JBIKCHHUE.

Conneunas cucrTema.

Comnaue. ConHeyHass akTUBHOCTD.

Nctounuk s3neprun ConHLA U 3BE3.

3BE3/bl, UX OCHOBHBIE
XapakTepuCcTUku. /narpamma
«CHEKTPAIBHBIN KJIACC —
CBETHUMOCTB». 3BE3IBI TIIAaBHOM
MOCJIEA0BATEIbHOCTU. 3ABUCUMOCTD
«macca — CBETUMOCTbY» JIJIs 3BE3]T
TJIAaBHOM MOCJIEA0BATEIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O MPOUCXOKICHUU U IBOJIFOLIUU
CouHIia ¥ 3BE€311. DTarnbl )KU3HU
3BE3.

Muieunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue n asmxenue CoiHIA

B ["asmakTuke. THUIBI TaTaKTHK.
PaauoranakTvku v KBa3aphl.
YEpHble ABIPHI B sApaX rajJakTUK.

IToxroroska cooOIeHM 00 3Tanax
Pa3BUTHSL ACTPOHOMMH, O TIPUKIATHOM
1 MUPOBO33PEHUYECKOM 3HAUYCHUH
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
HAaY4YHBIX aCTPOHOMMWYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMUH.

N3ydenne COBpEMEHHBIX
MIPEJICTABICHUI O MMPOUCXOXKICHUHN U
sBosroI CoJIHIa U 3BE3L.
N3ydeHre TUIIOB rajakTHK,
PaIMOTAIAKTUK U KBa3apoB.
N3yuenne nBUXEHUSI HEOECHBIX TeT,
ABOJIIOIMH 3BE311 U BceneHHou,
MPOLIECCOB, MPOUCXOISIIMX B 3BE3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJaKTUYECKOM cpefe,
MacTabHOW CTPYKTYphl BeeneHHOI.
OObsicHenue pacimpenns Beenennon
Ha OCHOBE 3akoHa Xa00:a.
[ToaroroBka K 00CYXICHHUIO
HEpeIIeHHBIX MTP00OJIeM aCTPOHOMHUM.
[IpoBenenue HabmOACHUIN
HEBOOPYKEHHBIM I'1a30M

C MCIIOJIb30BAHUEM KOMITHIOTEPHBIX
TIPUJIOKEHUM TSI OTIpEIeIICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa60:7a.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. PennmkroBoe
U3IIy4YEHUE.

MacuirabHas cTpykTypa
Bcenennoii. Meraranaktuka.
Hepeménnsie npobiemsl

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3iusg CeBepHOro noymapus

U ApKUE 3BE3BL.

[TpoBenenue HaOIIOICHUH B TEIECKOII
Jlynsbl, miianer, Mieunoro IlyTu.
YyacTre B JUCKYCCUHM O HEPELIEHHBIX
npo0semMax aCTpOHOMUU

aACTPOHOMUU
Hroro o pazgeny 7
Pa3nes 6. O60611ai011ee MOBTOPEHME
6.1 | O6o6maroiee 4 O0600uIeHne 1 cucTteMaTu3anus VYyacTue B IUCKYCCHUU O POJIH (PU3UKH
MOBTOPEHUE COJIepKaHus pa3/iesioB Kypca Y aCTPOHOMUHU B Pa3JIMYHBIX cepax

«Mexanuka», «MonekynsapHas
¢u3MKa 1 TEpMOJAMHAMUKAY,
«QnexktpoauHamukay, «Konebanus
Y BOJIHBD, «OCHOBBI CHEUAIBHON
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanToBast pusnkay, « QIeMeHTHI
aCTPOHOMUU U aCTPOPUZUKIY.
Ponb ¢pu3uku u acTpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax
JEATEIbHOCTH YEJI0BEKA, POJIb U
MeCTO (PU3UKHU ¥ AaCTPOHOMHHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MUpa, 3HAUEHHE ONUCATENbHOM,

JIeSITCIBHOCTH YEJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(bu3nyeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEICTABICHUMN

O MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (hU3UKHU
10-11 xnaccos
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CUCTEMATU3UPYIOLIEH,
OOBSCHUTEITLHOU H
MIPOTHOCTUYECKOMN (yHKITUI
(bU3UYECKON TEOPHH, POJTH
¢buznueckoit Teopun B
dbopMHUpOBaHUU NPEICTABICHUN
0 (hU3MYeCcKOi KapTUHE MUPA, MECTO
(bu3MYECcKO KapTHUHBI MUpa

B OOIIIEM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUMN O IPUPOJIE

Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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