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COJEPXXAHME OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusznka — Hayka o npupoze. Hayuneie MeTo1bl MO3HAHUA OKpYsKarolero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TIO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (QU3MYECKUX SBIEHUN © TMpoieccoB. HaydHble THIOTE3BI
duznveckue 3aKOHbI U TeOpUU. [ paHUIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIHT
COOTBETCTBHUS.

Ponb u mecto pusuku B GOpMHUPOBAHUM COBPEMEHHON HAay4yHOH KapTHUHBI MUpa, B
IPAKTUYECKOMN IEATEIBHOCTH JIFOCH.

Jlemoncmpayuu

Amnanorosslie ¥ IU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHuE. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEeHHUs. Cucrema
orcyéra. Tpaekropusi.

[Tepemenienune, CKOpOCTh (CpelHsIsl CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE
MAaTEpPUATbHOM TOYKHA, HMX MPOCKIMM HA OCH CHUCTEMBl KoopauHaT. CloxeHue
IIEPEMEILICHUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TpsIMOJIMHEWHOE JBMkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMEIICHUS MaTepUaIbHON
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonunennoe newxeHue. [[BHkeHHME MAaTEpUAIBHOW TOUYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEWHasA CKOpOCTh. [lepuon u
yacToTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHu4ecKkne YCTPOWCTBA WU MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETP, IBUKECHHE
CHApPSIIOB, LICTIHBIE U PEMEHHBIEC IEPEIAYU.

Jlemoncmpayuu

Mopgens cuctembl OTCUETa, WILTIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpagnenue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, n1abopamoptule pabomuwl



N3yyeHne HEpPaBHOMEPHOTO JBHXKEHHS C UEJIBbI0 ONPEACICHUS MTHOBEHHOMU
CKOpOCTH.

HccnenoBanne COOTHOWIEHUS  MEXAY IyTAMH, MPOUAECHHBIMA TEJIOM 32
NOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IMPU PABHOYCKOPEHHOM IBHKEHHUH C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenbHOCTH ['ammes. IlepBeid 3akoH Hprorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cwi. Bropoii 3akon HeroTona st
MaTepuagbHON TOUkU. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tspxectu. IlepBas kocMuyeckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (1mokosi, CKoibxkeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHHMs CKOJbXEHUsI M cuia TpeHusi mnokos. Koadbduiument tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TeJa B )KUIKOCTHU UJIHU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCHU BpaileHus. [lnedo cumiel. YcinoBus paBHOBECHS
TBEPAOIO Tela.

TexHn4eckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIMITHUKH, IBUKCHHUE
VUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMaliiu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBmxKEeHUs: OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

UccnegoBanne 3aBUCMMOCTHM CHJI yOPYTOCTH, BO3HUKAKOIIMX B TMPYXKHUHE U
pPE3MHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbe maTepuanbHONM TOUYKM (Teja), CUCTEMBbl MaTepHaIbHBIX TOueK. MMmmylbce
CWJIBI M W3MEHECHHE UMITyJbca Tejla. 3aKOH COXPAaHEHUs HMIyJibca. PeakTuBHOE
JBH)KECHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernyeckass »sHeprusi marepuaibHOMl Touku. Teopema 00 U3MEHEHUH
KUHETUYECKOU IHEPTUU.

[TorenunanbHass sHeprus. I[loTeHumanpHas SHEprus ymnpyro JaeopMHpOBaHHON
npyxusbl. [loTeHIManbHas YHEPTHs Teaa BOJU3U NOBEPXHOCTU 3EMIIH.

[ToTeHunanbHbIE U HEMOTEHIMAIBHBIE CUJIbl. CBSI3b pabOThI HEMOTEHIIMAIBHBIX CHII €
M3MEHEHUEM MEXaHWYECKOM SHEPIHMHM CUCTEMBI Tel. 3aKOH COXPAaHEHHS MEXaHUYECKOU
DHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE TNPUMEHEHHE: BOJOMET, KONED,
MPY>KWHHBIN TUCTOJIET, IBMOKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBMKECHHUE.

[lepexon moTeHIMANbHON YHEPTUH B KUHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yuenue abCONIOTHO HEYNPYroro yAapa ¢ NOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHHUEM MEXaHMYECKOM 3HEpPruM Tela Ha
IPUMEPE PACTSIKEHUS PE3UHOBOTO XKIyTa.

Pa3znen 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe —aBwxkenue. Huddysus. Xapakrep ABHKEHUS U
B3aUMOJICMCTBUS YACTHUI] BellecTBA. MOJIeNIn CTPOCHHUS T'a30B, )KUAKOCTEU U TBEPABIX TEIl
U 00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX Mojeliel. Macca u pa3Mepsl MOJIEKYI.
KonuyectBo Beniectna. [ToctositHHass ABorapo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mopens wuneanpHOro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOU
TEOpUU WJCATBHOTO raza. AOGCONIOTHAs TeMmIleparypa Kak Mepa cpelHed KUHETHUYeCKOU
SHEPruM TEIUIOBOrO ABMKEHHUs 4vactul raza. [llkana temmneparyp KenpBuna. ['a3zoBbie
3aKOHbl. YpaBHeHUe MenneneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccel B
UJeaNbHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME JAUCKPETHOE CTPOCHUE BellecTBa, (ororpaduu MOJEKyI
OPraHUYECKUX COCIUHECHUN.

OmnbiTel 10 MU y3Un KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKECHHSL.

Mogens onbita llTepHa.

OnbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICUCTBUS.



Mogens, WUTIOCTpUpPYIOIIasl IPpUpoay AaBICHUS Ia3a HA CTEHKU COCYa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Omnpenenenre mMacchl Bo3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM 00BhEMa
KOMHATBI, JABJICHHUS U TEMIIEPATYpPhl BO3QyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSTHUS Pa3peKEHHOIro rasa.

Tema 2. Ocro6bl mepmoouHamuKu

TepmoanHaMuueckasi cucteMa. BHyTpeHHS S3HEPTUsI TEPMOJAMHAMUYECKON CUCTEMBI
u crnocobsl e€ wu3MeHeHus. KonudecTBo TermioTel W pabora. BHyTpeHHsst sHeprus
OJIHOATOMHOTO MJICAIBHOTO ra3a. Bupl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
U3JIly4eHHE. YJelbHas  TEIUIOEMKOCTh  BemecTBa. KomMyecTBO  TEIIOTHI  MpHU
TEeIJIonepeaaye.

[Tonsitue 06 agnabatHoM mpoiiecce. [lepBriii 3akoH TepMoauHaMmuku. [Ipumenenue
NEpPBOro 3aKOHA TEPMOJMHAMUKH K M3ompoueccam. ['paduueckas nntepnperanus padboThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh po1IeCCOB B IPUPOJIE.

TeroBble Mamuubl. [IpuHIUIBI AecTBUS TerioBbIX MamuH. [IpeoOpasoBaHus
SHEPTUU B TEIUIOBBIX MamuHax. KodgduimeHT noie3Horo AeHCTBUS TETJIOBOM MaIlTUHBI.
Hukn Kapuo m ero xo3¢p¢UIMEHT MOJIE3HOTO JIEUCTBUS. DKOJIOTHYECKHE MPOOIeMbI
TEIJIOPHEPTETUKHU.

TexHuyeckre yCcTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEN PHEPTUM TeJia IPU COBEPILICHUU paOOThI: BBUIET MPOOKU U3
OYTBUIKH MOJI IEUCTBUEM CXKATOr0 BO3/IyXa, HarpeBaHue »(upa B JIATYHHOU TPYyOKe MyTEM
TpeHUS (BUACOJEMOHCTPALIMS).

N3menenune BHyTpEeHHEH dHEpTUH (TeMIlepaTyphl) Tejla Mpu Terionepeaaye.

OnbIT M0 aAabaTHOMY PaCIIUPEHUIO BO3/IyXa (OMBIT C BO3IYIITHBIM OTHHBOM).

Mogenu mnapoBoil TypOWHBI, HIBUTATENsl BHYTPEHHErO CroOpaHus, PEaKTHUBHOIO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwgecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHJeHcarusi. Mcmapenwe u kumneHue. AOCOIIOTHAS W
OTHOCHUTEJIbHASL  BJIAXKHOCTh BO3AyXa. HacelmeHHsli map. VYjaenbHas  TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHSI OT JaBICHUS.

Teépnoe Ttemo. Kpucrtaimnmuyeckne u amopdHbie Tena. AHH30TPONUS CBOMNCTB
kpuctayioB. JKunkue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBieHue wu
KpucTayun3anus. Y aeibHas TeraoTa miasieHus. Cyonumarius.

VYpaBHeHUE TEII0BOTO OaaHca.



TexHuyeckue yCTpOCTBA U MPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMH TMOJY4YeHUSI COBPEMEHHBIX MAaTEpUajIoB, B TOM YHUCIIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEeHUs BIAXKHOCTH.

Habmronenue HarpeBaHus M MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpalusi KpUuCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mMepenre OTHOCUTENBHOW BIAXHOCTH BO3IyXa.

Paznen 4. DjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DIIeKTpU3alMs Tell. DICKTPUUYECKUN 3apsiA. JIBa BHAA SIEKTPUYECKUX 3apsaoB.
[IpoBOOHUKM, NHUAJIEKTPUKA WU TOJYNPOBOJHHUKU. 3aKOH COXPAHEHUSI BJIEKTPUYECKOIO
3apsza.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouedHbId 3IEKTPUYECKUN  3apsl.
DnekTpudeckoe mnoJie. Hanpsok€HHOCTh AieKTpruueckoro nojid. [IpuHuun cynepno3uiuu
ANEKTpUYecKuX noJier. JInHuu HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIA.

PabGora cun snexrpocratuueckoro mosisa. llorenmman. Pa3HOCTh MOTEHIMATOB.
[IpoBOOHUKM ©  JUANEKTPUKUA B  DIIEKTPOCTATHUECKOM Tose. JludnmekTpuueckas
MIPOHUIIAEMOCTb.

ONeKTpoEMKOCTh.  KonaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckne  yCTpOHCTBA M MPAKTUYECKOE  IMPUMEHEHHUE:  AJIEKTPOCKOI,
AIEKTPOMETP, DJICKTPOCTATHUECKAS 3aIUTa, 3a3€MJICHUE IJIEKTPOIIPHUOOPOB, KOHAECHCATOD,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOHUKH B AIIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCAaTOpa OT IUIOIIAAX IUJIACTHH,
PACCTOSIHUS MEXIy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MmepeHne 31eKTpoEMKOCTH KOHJIEHCATOopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax



DJEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS SJEKTPUUECKOTO TOKa. VMcTouHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsoxkenue. 3akon OMa 17151 y4acTKa LEHH.

OJIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIECHHUE  BEHIECTBA.
[TocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH J[xoyns—JIenna. MoOIHOCTh 3JIEKTPUUYECKOTO
TOKa.

DJIEKTPOJIBUKYIIAasi CUJIa M BHYTPEHHEE CONPOTHUBICHUE MCTOYHUKA TOKA. 3aKOH
Oma 1t MOJTHOM (3aMKHYTOM ) AnekTpuueckoit nenu. Kopotkoe 3aMmbikaHue.

DJIEKTPOHHAsI MNPOBOJUMOCTh TBEPJBIX METAIJIOB. 3aBUCUMOCTHb CONMPOTHUBJICHUS
METAIJIOB OT TemIiepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAs MPOBOJAUMOCTb MOJYHPOBOIHUKOB.
CgoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKHUI TOK B PACTBOPAX M pacCIjiaBaxX AJEKTPOJIUTOB. DIIEKTPOIUTHUECKAS
JIACCOLIMALHNS. DIIEKTPOIU3.

DJNIeKTpUYEeCKUi TOK B Ta3ax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENIbHBIA pa3psii.
Mounus. [1na3ma.

TexHudeckre yCTpOWCTBA U IPAKTUYECKOE MPUMEHECHHUE: aMIIEpMETP, BOJBTMETP,
peocTaT, UCTOYHUKHU TOKAa, DJIEKTPOHArpeBaTebHbIE MPUOOPHI, AIEKTPOOCBETUTEIBHBIC
MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U POTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAPSIKECHUS.

3aBUCUMOCTh COIMPOTUBIICHUS LUJIWHIPUYECKUX NPOBOAHUKOB OT JUIMHBI, IJIOLIAIN
MONEPEYHOr 0 CEUCHUSI U MaTepralia.

CwmemaHHOE COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe  u3MepeHue  JJIEKTpOABWKYIIEH  cwibl.  KOpoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO JIEMEHTA U OILIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTbH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne »HIEKTpOABUKYIIEM CHJIbI HCTOYHMKA TOKA W €ro BHYTPEHHETO
COITPOTHUBIICHUS.

HaoOmronenue anextposnsa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISECTCS C yUETOM
CoJIepKaTEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHUKU, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJOTHH.



Meswcnpeomemuvie nonsimus, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAyYHOTO MTO3HAHUSL:
SBJICHHE, HAyYHBIH (aKT, TUMOTE3a, (PU3NIeCcKas BeTUINHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, MOJIC]Ib, U3BMEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKOUA, mnapadora,
rurnepOosia, ux rpa@uKu U CBONCTBA, TPUTOHOMETpUYECKHE (YHKIIMU: CUHYC, KOCHHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI W UX
MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHNE BEKTOPOB.

buonocus: mexaHnmdeckoe JBUKEHHE B JKMBOM mpupojae, auddysus, ocMmoc,
TEIJIOOOMEH KMBBIX OPTraHM3MOB (BHIbI TEIUIONIEpPEauH, TEIUIOBOE pPaBHOBECHE),
3JIEKTPUYECKUE SIBJICHHS B )KUBOUW MPUPOJIE.

Xumus: JTUACKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHME AaTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs MAacca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEM M Ta30B,
3JIEKTPUYECKUE CBOMCTBA METAJIOB, DJICKTPOJIUTUUECKAS AUCCOLMAIMS, TAJIbBAHUKA.

T'eoepaghus: BMaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE IBMKEHUN C HUCIOJIb30BAaHUEM MEXAHU3MOB, YYET
TPEHHUSI B TEXHUKE, MNOAIIMIIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHCHUST UMITyJIbCa B
TeXHUKE (pakeTa, BOJOMET W JPYIHE), JABHUrarellb BHYTPEHHETO CropaHus, MapoBas
TypOHMHa, OBITOBOM XOJIOJUILHUK, KOHAUIIMOHEP, TEXHOJOTHH TOJYYCHUS COBPEMEHHBIX
MaTEpUAIIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, BJIEKTPOCTATHUYECKAS
3allNTa, 3a3EMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
3JIEKTpOHArpeBaTeIbHbIC TPUOOPHI, JIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[TocTostHHBIE MarHUThI. B3auMo1eiicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
Bexrop MarHuTHOM MHAyKUuW. [IpuHOMN Cynepno3uuyMyd MAarHUTHBIX Mojied. JIuHum
MAarHUTHOM WHAYKOMH. KapThHa JHWHWA MArHUTHOM HWHAYKIMA TOJSA MOCTOSHHBIX
MarHuTOB.

MarauTHoe moj€e MPOBOJHHMKA ¢ TOKOM. KapTmHa JWHWUN WMHAYKUAM MAarHUTHOTO
MOJIS NIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKHU C
ToKOM. OnbIT Dpcrena. BzaumoaencTere NpoOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, €€ MOIynb M HalpaBlieHHE. [[BMKeHUE 3apsiKEHHOM YacTULBI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuiibl JlopeHiia.

SIBeHne BIEKTPOMArHUTHOM HHAYKIMU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLHU.
DJIIEKTPOJIBIXKYILAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInK Dapanes.

BuxpeBoe snekTpuueckoe mnoje. INeKTPOABUKYIAS CHIIA UHIYKIIMU B IPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEIBHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[Ipasuio Jlenua.



NHayKTUBHOCTS. SIBnenue CaMOMHIYKIIUH. DNEeKTpOABUKYIIAs cuia
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckre YCTpOWCTBA M MPAKTUUECKOE IPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YAaCTUL, MHIYKIIMOHHAS
MCYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAaTHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOJBMKYIIEH CHJIBI MHIYKIIMA OT CKOPOCTH W3MEHEHMS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue n1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Pa3znes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebarenbHas cucrema. CBOOOJHBIC MeXaHWYeCKHe KoyieOaHus. ['apMoHMYECKHE
koneOanus. Ilepuon, wacrora, ammiutyaa u (aza koneOanuid. [Ipy>KWHHBIA MasTHUK.
MaremMatnyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHX KosieOanui. IIpeBpaienue
SHEPTUHU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbhplii KOHTYp. CBOOOIHBIE AJEKTPOMAarHUTHBIC KOJICOAHUS B HUJICAIbBHOM
KoJIeOaTeTbHOM KOHTYpe. AHJIOTUS MEXAY MEXaHUYECKUMH U DJIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpAaHEHUsT DSHEPIrUM B  UACAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxammmx KojeOaHUsX. BbIHYyXJICHHbIE MEXaHUYECKUE
konebanusi. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMarHUTHBIC KOJICOaHMsI.

Ilepemennpiii Tok. CHHYCOWIANBbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATTPSAKEHUS.

Tpancdopmarop. [IponsBoacTBO, epeaada u MOTpeOICHUE IEKTPUIECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOACTBE ANEKTpodHepruu. KynbTypa HCHonb30BaHUS
AIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.



TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHME: DJIEKTPUYECKUM 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB — KoJeOAaTeIbHOW  CUCTEMBbl  (NPYKUHHBIA — WIH
MaTeMaTUYECKUN MasiTHUK).

Ha6nronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOWCTB BHIHYXKICHHBIX KOJIeOaHUH.

Habutoienue pesonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcummiorpaMMsl  (3aBUCUMOCTH  CHJIBI TOKA M HAINpSDKEHUS OT BPEMEHM) I
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3onanc mpu  moCIENOBaTENbHOM  COCAUHEHUM  PE3UCTOpA,  KATYIIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopneinpb TMHUY 3JIEKTpOINEpeIayn.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

HccnegoBanue 3aBUCUMOCTH MEpUOAa MalbIX KOJeOaHWH rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl Ipy3a.

HccnenoBanue MEPEMEHHOTO TOKA B LENM W3 MOCIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHBLE GOJIHbL

Mexannueckne  BOJIHBI, ycloBHsi  pacnpoctpaneHud. llepuwon.  CkopocTh
pacnpocTpaHeHHs U AJMHA BOJHBL. [lonepeunslie U npoaosibHble BOHbBL. HTEpdepenus
U 1udpakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHbIE BOJHBL. YCIOBUSL H3JIYYEHHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentrauus BektopoB E, B, V B snexrpomarautHoii BosiHe. CBolcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, NpeJOMJICHUE, Mojspu3anus, audpakuus,
uHTepdepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJH. [IpMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE
U OBITY.

[IpuHIMITBI paguOCBA3U U TeNEBUIeHNA. Panqnonokanus.

DIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbl.

TexHuueckue yCTpOMCTBA W INPAKTUYECKOE IPUMEHEHWE:  MY3bIKAJIbHBIE
MHCTPYMEHTBI, YJIbTPA3BYKOBas [IUWAarHOCTHMKa B TEXHUKE W MEIULUHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neus.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneobmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NPEeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenuinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.



HaGmonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M YaCTOTOMN
KOJIeOaHU .

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXE€HHUE, IPEIOMIICHHUE,
noJispu3anus, tudpakius, THTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHetHOE pacnpOCTpaHEHUE CBETAa B OJHOPOIHOU
cpene. Jlyd cBera. ToueuHblii MICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus ceta. [locTpoeHne n300paxeHuil B MI0CKOM
3epKa’e.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIA TIOKA3aTelb
npenomienus. [loHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroy moaHoro BHyTPEHHETO
OTpaXKEHUS.

Hucnepcus ceeta. CioxHbII coctaB Oesoro cBeta. LIBer.

Cobuparonye u pacceuBaroinye JUH3bI. ToHKas nuH3a. POKYCHOE PACCTOSHHUE U
onTHYECKas cujia TOHKOW JMH3bL. llocTpoeHne wu300pakeHwii B coOuparomux u
pacceuBaromux JMH3axX. DopMysia TOHKOM JUH3BIL. Y BEJIMYEHUE, 1aBAEMOE JIMH30MU.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Mnatepdepenunst cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUSA
HAOJIOICHUST MAaKCUMYMOB W MHMHHMYMOB B HWHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. JudpakuuonHas pemérka. YclioBue HaOMIONECHHS TIIABHBIX
MaKCHUMYMOB IPHU NaJeHUN MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpONCTBA U MPAKTUUYECKOE MPUMEHEHUE: OUYKH, Jyma, (poToamnmapar,
MPOEKIIMOHHBIA armapar, MUKPOCKOM, TEJIECKOI, BOJOKOHHAs ONTHKA, AUPPaKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEeHOE pacpoCTpaHEHUE, OTPAXKEHUE U MIpeIoMiIeHUE cBeTa. OnTHYeCKHe
MPUOOPHI.

[TonHoe BHyTpeHHEE OoTpaxkeHre. Mosiellb CBETOBOA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoMa, TEJIECKOIa.

Habmronenune natepdepeHnm cBera.

Habnronenue nudpakiyum ceera.

Habnronenue nucnepcuu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nossipusaiivm cBeTa.

Vuenuueckuii sxcnepumenm, n1abopamopusie pabonvl

N3mepenue nokazartens NpeOMICHHS CTEKIIA.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

Habmronenune nucnepcuu cBera.



Pa3nen 6. OCHOBBI CTIeUAIBHON TEOPHH OTHOCUTEJILHOCTH

['panuibl TPUMEHUMOCTH KJIACCHUYECKOM MexaHuku. I[locTynaTel crnenuaibHOU
T€OPUH OTHOCUTEIIBHOCTU: HHBAPUAHTHOCTHh MOAYJISI CKOPOCTH CBETA B BAKYYME, IPUHIIUI
OTHOCHUTEIBHOCTHA DHUHIIITEHHA.

OTHOCUTEIBLHOCTD OIHOBPCMCHHOCTH. 3aMeI[J'IeHI/IC BPCMCHH U COKPAIICHUC NJINHBI.
SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUILbI.

CBs13b MacCCHI C BHCpFHeﬁ U UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/I}I IIOKO:I.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmot K6anmoeoii ONMUKU

®ortonbl. Popmyna [lnanka cBs3u dHEpruM (HOTOHA C €ro YaCTOTOH. DHeprus u
UMITYJIbC (POTOHA.
OtkpeiTiie U wuccinenoBanue (ororddexra. Ombitelt A. I'. CromeroBa. 3aKoHBI

dotorddekra. VYpaBHenue OiHmTeriHa IS doTodddekra. «KpacHas rTpaHHIIa»
dboToaddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICHCTBUE CBETA.

TexHuyeckre yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHE:  (POTORJIEMEHT,
dboTomaTUMK, CoTHEUHAsi OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdPdeKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmbiTel Peszepdopna mo paccesHuto o -4acTHIIL.
[Inanerapnas monens aroma. Iloctynarsl bopa. M3nydenne u norsioieHue GOTOHOB pH
IepexoJie aToMa ¢ OJJHOrO YPOBHSI SHEPTHH Ha pyroi. Bunel ciektpoB. CiekTp ypoBHEM
SHEPIUU aToMa BOJOPOJIaA.

BonnoBeie cBoiictBa wactun. Bomuel ge bpounda. KopnyckynsspHO-BOTHOBOU
Ty aJIN3M.

CnoHTaHHOE U BBIHYKACHHOC M3JTYyYCHHUC.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIM aHaJU3
(cmekTpockon), 1a3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Ha6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii skcnepumenm, n1abopamopsie padbonivl
Habmronenue nuHeRyaToro crekTpa.



Tema 3. Amomnoe a0po

OKCHNEpUMEHTBI,  JOKa3bIBAIOIIUE  CJIOKHOCTh  CTpoeHus  saapa.  OTKpbITHE
pannoaktuBHOCTH. OmnbITel Pesepdopna mo ompeneneHuro cocraBa pagvMOaKTUBHOIO
n3nydyenus. CpolictBa anb(a-, OeTa-, raMMa-u3iaydeHus. BiausHue paanoakTUBHOCTH Ha
JKUBBIC OPraHU3MBI.

OTtkpeiTHE TTpoTOHA U HeWTpoHa. HykinoHHas Moxenp sapa I'elizenOepra—lIBaHeHKO.
3apsia siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacman. I'amMMa-uzimydyeHHe.
3aKOH paJuOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Anepnsbie peakuuu. [lenenue u cuHTE3 A1€Ep.

Snepusiii peakrop. TepmosiaepHbiii cuHTe3. [IpoGieMbl U NEPCIEKTUBHI SIAEPHOU
DHEPTreTUKHU. DKOJIOTUYECKNE aCIIEKTHI SIAECPHON SHEPTETHUKH.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

Mertonbl HaOJIIOAEHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHLL.

@yH/1aMEHTAJIbHbIE B3aUMOJEHCTBUS. EMUHCTBO (pu3HUeCcKOl KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: [TO3UMETp, Kamepa
Bunbcona, siaepHsblil peaktop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomut

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH
Oramnbl pa3BUTHA acTPOHOMHH. [IpuKIagHOE W  MHPOBO33PEHYECKOE 3HAYEHUE
aACTPOHOMMUM.

Bup 3Bé3nHoro HeOa. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHUE.

ComnHeunas cucrema.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun CosiHIA U 3BE3MA. 3BE3MbI, UX
OCHOBHBIE XapaKTEPUCTUKH. J[Marpamma «CHEKTPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3/IbI
TJIaBHOHM TOCJIEI0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTDY I 3BE3] TJIaBHOM
MOCJIEIOBAaTENLHOCTH. BHYyTpeHHee cTpoeHue 3BE31. COBPEMEHHBIC MPEICTABICHUS O
MPOUCXOXKICHUU U 3BOJIIOIUK COJTHIA U 3BE3MT. DTalbl )KU3HH 3BE3I.

Muieunsiii [Iyte — Hama ["anaktuka. [lonoxenune u apmxenue CosHna B ['amakTuke.
Turnbl ranakTuk. PagroranakTuky U kBazapbsl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa06ma. Pazoeranne ramaktuk. Teopus
Bbosbmoro B3peiBa. PenukToBOE M3nydeHUeE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo0iieMbl aCTPOHOMHUM.

Yuenuueckue nabnooenus



HaGnronenuss HEBOOPYXEHHBIM TJ1a30M  C  HCIOJIB30BAHMEM  KOMITBIOTEPHBIX
MIPWIOKEHUHN JJIsSI OTPEEICHHS MOJO0KEeHNUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NATy:
OCHOBHbIE c03Be31s1 CEBEPHOIro MOJIyIIApHs U IPKUE 3BE3BI.

Habmronenus B reneckon Jlynsl, muranet, Mieunoro I1ytu.

O6o01maronee NOBTOpeHUe

Ponp ¢u3ukm m acTpOHOMUH B YKOHOMHYECKOW, TEXHOJOTHYECKOH, COIUATBLHOU U
ATUYECKON cdepax AeaTeTbHOCTH YENOBEeKa, pOJib U MECTO (M3HKH M aCTPOHOMHH B
COBPEMEHHOM Hay4YHOW KapTUHE MHpa, pojib (PU3UUECKOM Teopuu B (HOPMHUPOBAHUU
IpeacTaBleHud O (PU3MYECKON KapTWHE MHUpA, MECTO (DU3UYECKON KapTUHBI MHpa B
o01IeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3M

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kacce ocymiecTBisieTcs: ¢ y4ETOM
coJiepKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3eM C KypcamH MaTeMaTHUKU, OMOJIOTMH, XUMUU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nousamus, CBSI3aHHBIE C U3yYEHHEM METOJI0B HAyYHOT'O ITO3HAHHUS:
ABJICHHE, HAyYHbIH (aKT, TUNOTE3a, (PU3NUECKasl BEIUUYMHA, 3aKOH, TEOPHUsl, HAOIIOIEHUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHUE CUCTEMbl YPaBHEHUW, TPUTOHOMETpHUYECKHE (DYHKIINH:
CUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHO€ TPUI'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M WX IMPOCKIUM HAa OCH KOOpPJHUHAT, CIIOXKECHHE BEKTOPOB, IPOU3BOJIHbBIC
ANEMEHTApHbIX (PYHKUUH, NPHU3HAKU MOAO0WSA TPEYTrOJbHUKOB, ONPEAECICHHUE IUIOMIAIN
iockux puryp u o6bEMa Te.

buonocusa: >nekrpuyeckue SIBIEHUS B )KUBOU MPUPOJE, KOJeOaTeIbHbIE IBUKECHUS B
YKUBOU MIPUPO/JIC, ONTUYECKUE SBJIICHUS B )KUBOU MPUPOJE, NEHCTBUE payallii Ha KUBBIC
OpPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasd CTPYKTypa TBEPIBIX TEN,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUTMUECKON PEIIETKH, CIICKTPAIbHBINA aHAJTU3.

l'eoepagusa: MarHUTHBIC TIOJIIOCAa 3E€MITH, 3aJ€KH MArHUTHBIX Py, (OTOCHEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHNM.

Texnonoeus:  NWHUM  DJIEKTpOIEpenad, TEHEpATOp  IEPEMEHHOr0  TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS M€Yb, paiap, PAAUONPUEMHUK, TEIEBU30p, AHTEHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJTHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yue6HOTro npeamera «Dusnkay Ha ypoBHE CpeAHEro 001Iero oopa3oBaHus
(6a30BBI  YpOBEHB) JOHKHO OOECHEUYHUTHh JOCTUKEHUE CICAYIOIUX JUYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS y4yeOHOro mnpenMera «®PuU3MKa» HAOJKHBI
OoTpaxxaTb ~ TOTOBHOCTh U  CIOCOOHOCTh  OOy4YalIIMXCA  PYKOBOACTBOBATHCS
c(hOopMHUPOBAHHOW BHYTPEHHEH MO3UITMEN TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIIHH,
MMO3UTHUBHBIX BHYTPEHHUX YOCKIEHUN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIIECTBA, PACHIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACATEIBHOCTH B
IIpOLECCE peaAIn3allMi OCHOBHBIX HAIIPABICHUK BOCHUTATEIIBHOM NESTEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU OOYYaIOIIErocss Kak AaKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

IIPUHSTHE TPaIULIMOHHBIX 00111e4eI0BEYECKHUX T'YMaHUCTUYECKUX 151
JE€MOKPAaTHUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO [ICSITEIBHOCTh B HHTEPECAX TIPaKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHME B3aUMOJIECTBOBATh C COLMAJIbHBIMU WUHCTUTYTAMU B COOTBETCTBUM C HUX
GYHKIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUMUCKOM TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE OTHOILLIEHUE K T'OCYJAaPCTBEHHBIM CUMBOJIAM, TOCTHXKEHUSIM POCCUNCKUX
y4€HBIX B 0071aCTH (PU3UKHN U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYyallMl0 W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIE B
NEATENbHOCTU YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOLICHUE K MHPY, BKJIKOYAs OSCTETUKY HAy4yHOrO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoil HayKe;

5) TpyA0BOro BOCIIUTAHUSI:



WHTEpPEC K pa3auvHbIM cepaM MpoPecCHOHAIBHON IESTEIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3MKOM M TEXHUKOM, YMEHHE COBEpIIAaTh OCO3HAHHBINA BbIOOp Oymyiei
npodeCcCun U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JaCTU (DU3UKH
Ha MPOTSKEHUU BCEH KU3HU;

6) IKOJIOrHY€CKOT0 BOCITUTAHHS

c(hOpPMHUPOBAHHOCTH YKOJOTUYECKON KYJIbTYpPHhI, OCO3HAHUE TII00aTHLHOTO XapaKTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJJAHUPOBAHUE U OCYIIECTBICHUE JCHCTBUM B OKpYXKalOIIEH cpele Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paCIIMpPEHUE OIBITAa JSATEILHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (prU3uKe;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (HU3UIECKON HAYKH;

OCO3HAHHWE IMCHHOCTH HAYYHOW ACATEIBHOCTH, TOTOBHOCTH B TIPOIECCE H3YYCHHS
(U3UKH OCYIIECTBIATh MPOSKTHYIO M UCCIIEI0BATEIbCKYIO €SI TEIbHOCTh HHANBUIYAIbHO
U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbI€ el CTBUSA
Bba3oBble Jioruyeckue aeiicTBUS:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U AKTYaJIU3UPOBATH MPOOJIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;
OTIPEIETIATH 1ENIN ACSITEFHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPHH UX TOCTIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B pPacCMaTpPUBAEMbIX (DHU3HUECKHUX
SBIICHUSX;
pa3zpabaThiBaTh IUIAaH pEIIEHUS MpoOJeMbl C YYETOM aHajdu3a HMEIOUIUXCs
MaTepuaIbHbIX U HEMaTepraIbHbIX PECYPCOB;
BHOCHTh KOPPEKTHUBBI B JIE€ATEIHHOCTb, OIEHUBATh COOTBETCTBUE pE3YIhTaTOB
EJISIM, OIICHUBATH PUCKU TIOCTIEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBATh U BBHINOJHATH padOTy B YCIOBUSX peajbHOr0, BUPTYAJIbHOIO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.
Ba3oBbie uccienoBaregbcKkue 1eHCTBUA:
BJAJIeTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TIOHATHUSAMU W METOJaMU
duznyeckoil HayKu;
BJa/IeTh HaBbIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHON NeATEIbHOCTH B
o0nacTu (PU3UKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METO/IOB
pelieHus 3a1a4 (pU3nIecKoro coep:kanus, IPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;



BJIQ/IETh BUIAMU JICATEIBHOCTH TIO MOTYYSHHIO HOBOTO 3HAHMS, €r0 MHTEPIpETalny,
peoOpa3OBaHUI0 U MPUMEHEHHUIO B PA3NUYHBIX YUYEOHBIX CUTyalMsIX, B TOM YHCIE MPHU
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYaJU3MPOBATH 3a/1auyy, BBIJBUTaTh
rUnoTe3y €€ peuieHusi, HaXOAUTh apryMEHTHI ISl JI0Ka3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMETPhbl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBATh MOJyUYEHHbIE B XOJ€ PEUICHHsS 3aJaydl pe3yJbTaThl, KPUTUUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3314l B 00pa30BaTEIbHON AEATEIBHOCTH,
B TOM YHCJIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OI[CHUBATH MTPUOOPETEHHBIHN OIIBIT;

yMEThb  NEPEHOCUTh 3HAaHUS 1O  (¢uU3MKEe B  MPaKTUYECKyl0  001acThb
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTrHHAILHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanmueii:

BJIQJICTh HABBIKAMHM TIOJy4eHHUS HHPOpMalud (PU3MUECKOTO0 COJACpKAHUS U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO  OCYIICCTBJISITH  TOWUCK, aHaJu3,
CHUCTEeMATHU3allMI0 W HMHTEpPIpeTannio HHPOpMAMK pa3IUYHbIX BHIOB U (opm
MpeICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTHh MHPOPMAIIUU;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUN B
pEIICHNN KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 3a71ad ¢ COOJI0ICHUEM
TpeOOBaHMI JPrOHOMHUKH, TEXHMKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€301aCHOCTH;

Co371aBaTh TEKCTHl (PU3UYECKOTO COJIEPKaHHUS B PA3IUYHBIX (opMarax ¢ ydEToMm
Ha3HaueHus WHOOPMAIIMKM U TEJIEBOM ayJAUTOPUHU, BBIOMpas ONTUMAJIbHYIO (opMy
MPEICTAaBICHUS U BU3YyaIH3aIlIH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIe 1eHCTBUSA:
OCYILIECTBIISATH OOIIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHLHOCTH;
pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DJIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHON ¥ MHIMBUIYATHHOU PaOOTHI;
BBIOMpATh TEMATUKY U METObl COBMECTHBIX JICUCTBUIN ¢ YUETOM OOIIUX UHTEPECOB U
BO3MOKHOCTEMN KaKIOTO YieHa KOJUIEKTHUBA;
MIPUHUMATH LEIIA COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH
JNEUCTBUS MO €€ TOCTUKEHUIO: COCTABJIATh IJIAH JECUCTBUM, PACIIPENEIISATh POJIA C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;



OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa W Ka)XJOro0 y4aCTHHKA KOMAaHJIbl B OOLIMI
pe3yNbTaT Mo pa3pabOTaAHHBIM KPUTEPHSIM;

nopeqiaraTb  HOBBIE IIPOEKTHI, OLIEHWBATh W€ C MO3ULUM  HOBU3HBI,
OPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYALMSX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATHBHBIM.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBHUSA
Camoopranusanms:

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATENBbHYIO JACSITENbHOCTD B 00MacT (HU3UKU
U aCTPOHOMUHU, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOSTENIbHO COCTABJISITh IUTAH PEIICHUS PACUETHBIX M KAa4eCTBEHHBIX 3aj1ad,
IUTaH BBITIOJHEHUS MPAKTUYECKON pabOThl ¢ YYETOM UMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEATNIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

7ieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s1 OTBETCTBEHHOCTD
3a peuIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIMUA B 00JaCTH (DUBUKH,
IOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIBHBIN HHTEJJICKT:

aBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBbI B JESATEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/IeTh HAaBBIKAMU II03HABATEJIBbHOM pe(diekcun Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCTIOJb30BaTh NPUEMBI pedeKCUu MJs OLIEHKH CUTYyallMd, BbIOOpa BEPHOIO
peleHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

OPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IPU aHAJIU3€E Pe3yJIbTaTOB ACSTENbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUMX HA OMIMOKH.

B mpouecce noCTHKEHHSI JUYHOCTHBIX PE3YJbTaTOB OCBOCHHS IMPOTPAMMBI IO
busuKe 11 ypOBHSA CPEAHETO OOIIEro 00pa3oBaHus y 00YUaIOIUXCsl COBEPIIEHCTBYETCS
ASMOLIMOHANBHBIN UHTEIEKT, IPENoiaraloluii cOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CHOCOOHOCTh IOHMMATh CBOE HSMOIMOHAILHOE
COCTOSIHME, BUJETh HAMPABIICHUSI PA3BUTHSI COOCTBEHHON 3MOLMOHANBHOU c(ephl, OBITH
YBEPEHHBIM B ce0e;



CaMOpPETYyJIMPOBAaHMsI,  BKJIIOYAIOLIETO0  CAMOKOHTPOJb, YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJIEHHUE, CIOCOOHOCTh aJalTHPOBATHCS K 3MOLMOHAIBLHBIM
MU3MEHEHUSIM U NPOSIBISITh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBALIMH, BKIIOYAIOICH CTPEMIIEHUE K JOCTHKECHUIO LIEIU U yCIEXY,
ONTUMU3M, HHULIUATUBHOCTh, YMEHUE IEUCTBOBATh UCXOA U3 CBOMX BO3MOKHOCTEH;

AMIIATUHM, BKJIOYAIOLIEH CHOCOOHOCTh NOHMUMAaTh 3MOLMOHAIBHOE COCTOSIHUE
JAPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOILLEHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

JE€MOHCTPUpPOBaTh Ha NpUMEpax pojdb U MecTo (U3UKH B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTHM,
B [IPAKTUYECKOU JEATEIBbHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIIBI TPUMEHEHUSI U3yUYCHHBIX (DU3UUECKUX MOJIeNIeH: MaTepruaibHas
TOUKA, MHEpLHUaJbHas cHUCTeMa OTCYETA, aOCONIOTHO TBEPIOE TENO, WICANIbHBIM ras,
MOJIEJIN CTPOCHHMSI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYCYHBIA SJIEKTPUUECCKUN 3aps
IIpH pelieHn (PU3NIECKUX 3a1a4;

pacro3HaBath (U3UYECKUE SIBJICHUS (ITPOIIECChI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUHU CTpOEHUS BEILIECTBA "
ANEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEMHOE JIBH)KECHHE,
CBOOOJHOE MaJ€HHE TEJ, IBMXKEHHE MO OKPY>KHOCTH, WHEPLHs, B3aUMOJACIHCTBUE Te,
muddy3usi, OpOYHOBCKOE JBHKEHUE, CTPOCHUE KUJKOCTEH U TBEPIBIX TEJ, U3MECHEHUE
o0bEéMa TeNn NpU HarpeBaHWU (OXJIAKIEHWHM), TEIJIOBOE paBHOBECUE, HCHApEHHUE,
KOHJIEHCAlus, IUIABJICHNE, KPUCTAIIIN3ALNS, KUIIEHHE, BIAXXKHOCTh BO3/lyXa, MOBBILICHUE
JABJICHUS Tra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY NapameTpaMu
COCTOSIHMS ra3a B U30MPOLECCaX, IIEKTPU3aLUs TeJl, B3aUMOJIECHCTBUE 3apsI0OB;

ONMKCHIBATH ~MEXAHUYECKOE JBUIKEHUE, MCIHOJb3yd (PU3NYECKHEe BEJIMYMHBIL:
KOOpJMHATa, NyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teljla, Cuild, MMILYJIbC
TeNa, KUHETHYeCKas OJHEprusi, NOTEHUUalIbHAs »JHEpPrus, MeXaHuyeckas padora,
MEXaHUYEeCKasi MOIIHOCTb; MPHU OMMCAHWU MPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICH
UCIOJIb3yeMbIX BEIUYMH, HMX OO0O3HAUY€HHS MW E€AUHUIBI, HAXOAUTHh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMYMHAMU;

ONKCHIBATh MU3YYECHHBIEC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIICHUS, HUCIIOIb3YS
(¢u3nyeckue BETMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpedHssl KHUHETHYecKas YHEeprus
Xa0TUYECKOTO JIBMXKEHHSI MOJIEKYJI, CPEAHEKBAIPATUUHASL CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOThI, BHYTPEHHSIA DJHEprusi, padora rasza, KO3DPUIMEHT TMOJIE3HOTO JEUCTBUS



TEIUIOBOTO JBUTATENsl; TMpPHU OINHWCAHWUU MPABUWIBHO TPAKTOBATH (PU3WYECKUI CMBICT
UCIIONIB3YEMBIX BEIMYMH, HX OOO3HAUEHHS W EAUHHIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEJIMUMHY C APYTUMHU BEJIMUMHAM;

ONUCHIBATh M3YUYEHHBIE DJJIEKTPUUYECKHE CBOICTBA BEIECTBA M JJIEKTPUUYECKUE
ABJIEHUS. (IPOLECCHI), MCHOIb3ys (PU3MUECKUE BEJIMUYMHBL: AJIEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE M0JI€, HANPSOHKEHHOCTH MOJS, MOTEHLUHAN, Pa3HOCTh MOTEHUMAJOB; MpHU
OMHCAaHWUU TMPABUWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, HUX
0003HaUYEeHNUsA U €AMHHULI; YKa3bIBaTh (DOPMYIbI, CBSI3bIBAIOUINE JAHHYIO (PU3NYECKYIO
BEJIMUYUHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBATH (PU3NUECKHUE MPOLIECCHI U ABJICHUS, UCTIONB3Ys (PU3NUYEeCKHe 3aKOHBI U
MPUHLUIIBL: 3aKOH BceMHUpHOTo Tsarotenus, |, |1 u 111 3akonsr HeroToHA, 3aK0H cOXpaHEeHHs
MEXaHUYECKON HSHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa, NPUHUMUIT CYNEPHO3ULUU CHUJI,
IOPUHLHMIT PaBHOINPABUS WHEPLMAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYIO
TEOPUIO CTPOEHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOW SHEPruu
TEIJIOBOTO JBMKEHUS MOJIEKYJ C aOCOJIOTHOM Temmeparypod, TMepBbId 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHS 3JIEKTPUYECKOTo 3apsaa, 3akoH KyioHna, nmpu 3ToMm
pa3ianyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKEHHE U
ycloBUs (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLMIBI JEUCTBUS MAIUH, OPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBINIOJIHATH SKCHEPUMEHTHI 110 UCCIAEAOBAHUIO (PM3UYECKUX SBJICHUA U IMPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHM, Hpu 3TOM (HOPMYyJIUPOBAThH
npobseMy/3afjauy W TUNOTE3Y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEAIOKEHHOTO0 000pYIOBAHHUS, IPOBOAUTH ONBIT U (DOPMYIUPOBATH BBIBOIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHbIE MU3MEPEHUS] (PU3MUECKUX BEIUYMH, IIPU 3TOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLICHKU
MIOIPEITHOCTEU U3MEPEHHU;

UCCIIEZIOBaTh 3aBUCUMOCTU MEXAY (PU3MUECKMMH BEIMYMHAMHU C HCIOJIb30BaHUEM
MpSAMBIX M3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE TaOMUI M rpaduKoB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEI0BAaHNUS;

co0roAaTh MpaBuiia 0€30MacHOro TPyAa MPH MPOBEACHUN UCCIIEIOBAaHUM B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM AEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000pYAOBAHMUS;

pemaTh pacu€THblE 3aJayd C SBHO 33JaHHOW (PU3NYECKONM MOJEINbI0, MCIOJIb3YS
(¢u3nyeckue 3aKOHbI W MPHUHIMIIBI, HAa OCHOBE aHalIM3a YCJIOBHS 3aJaud BBIOMPATH
(bu3HUeCcKy0 MOJIeNb, BEIICNIATh (PU3NUECKUE BEIMUYMHBI U (OPMYIIbI, HEOOXOAUMBIC IS
e€ pelleHus, MPOBOJUTH PACUETHI M OLEHUBATH PEATBHOCTh IMOJIYYEHHOTO 3HAYEHMUS
(bu3uYECKON BEIIMUUHBL;



pelath KayecTBEHHbIC 3a/ayd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PacCykICHUU C OMOPOI HAa U3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS;

UCIIOJIb30BaTh NpPHU pPEHICHUM YYEOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U MPECTABICHUS YU4eOHOU
U HAyYHO-TIONMYJSpHOM WH(GOpMALMK, TOJYYEHHOM W3 PAa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKH aHAJIU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

OPUBOJUTHL TMPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETHUECKHE 3HAHUA MO (PU3UKE B IMOBCEAHEBHOW KHU3HU IS
oOecrieueHrus O€30MACHOCTH TMpH OOpalleHHd C TNpUOOpaMH U TEXHUYECKUMHU
yCTPONCTBaMM, [IJISi COXpPAHEHUs 3/J0pPOBbS U COONIOACHHS HOPM SKOJOTUYECKOIO
MOBEACHUS B OKPYXKAIOIIEH CpeJie;

paboTaTh B TpYIIE C BBHIMOJTHEHWEM Pa3UYHBIX COLMATIBHBIX POJIEH, MIIaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO PACHPEENIATh O0S3aHHOCTH U IIAHUPOBATH JIEATEIHHOCTh
B HECTAHJAPTHBIX CHUTYallMAX, aJ€KBaTHO OIICHMBATh BKJIAJ KaXXJIOr0 M3 YYaCTHUKOB
TPYIIBI B peIEHUE pacCMaTPpUBAEMON MPOOIIEMBI.

K xoniy oOyuenuss B 11 kJjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIMA:

JEMOHCTPUpPOBaTh Ha TpHUMEpax pojdb U MecTo (GU3NKH B (QOPMUPOBAHUU
COBPEMEHHOM HayYHOU KapTHUHBI MUPA, B PA3BUTUHU COBPEMEHHON TEXHUKHU U TEXHOJIOTHUH,
B MPAKTUYECKON JEATEIHHOCTH JIOJCH, 1ETOCTHOCTh U €UHCTBO (PU3NYECKON KapTHHBI
MUDa;

VYHUTHIBATh TPAHUIIBI TMPUMEHECHHS] W3YYEHHBIX (U3MUECKUX MOJENEH: TOUYCUHBIN
AIIEKTPUYECKUI 3apsill, JIyd CBETa, TOUEYHBIH MCTOYHHMK CBETA, SAEPHAs MOJENh aToMa,
HYKJIOHHAsI MOJIETh aTOMHOTO SI/Ipa MPH pelieHnu (PU3ndecKux 3ajad;

pacrno3HaBath GU3MUECKHUE SBIEHUS (IIPOIIECCHl) U OOBICHITH UX HA OCHOBE 3aKOHOB
AIIEKTPOJAWHAMUKA W KBAHTOBOW (DM3HMKHU: DIIEKTpUYECKas MPOBOAMMOCTH, TEIIOBOE,
CBETOBOE, XWMHYECKOE, MArHUTHOE JEHCTBUS TOKa, B3aUMOJACHCTBHE MAarHHUTOB,
ANIEKTPOMATrHUTHAS WHIYKIUS, JEMCTBUE MArHUTHOTO TOJII HAa TPOBOJHUK C TOKOM U
JBYDKYIIUMCS  3apsifl, JJIGKTPOMAarHUTHBIE KoOJeOaHWsT W BOJHBI, MPSIMOJIHHEHHOE
pactmpocTpaHEHUE CBETa, OTpPaXKEHUe, MpeJomyieHue, uHTepdepeHius, audpaxius u
MoJsipu3alusl CBeTa, aucrepcus cBera, (orolrnexkrpuueckuit shdext (hororddexr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIHOAKTUBHOCTB;

OMKCHIBATh W3YYCHHBICE CBOMCTBAa BemIeCTBA  (DJIIEKTPUUECKHE, MarHUTHBIC,
ONITUYECKHUE, IIEKTPUUYECKYIO MPOBOJUMOCTh PA3MMUYHBIX CPEA) M DJICKTPOMArHUTHBIC
SBIIEHUS (TIPOIIECCHI), MCTONB3Yys (PU3MUECKHe BETUYUHBI: DJICKTPUUYECKUN 3apsii, Ccuia
TOKAa, DJEKTPUYECKOE HaNpsHKEHUE, OJICKTPUUECKOE COMPOTHUBIEHUE, Pa3HOCTh
MOTEHITUAJIOB, AJIEKTPOJIBIDKYIIAs CHiIa, paboTa TOKa, MHAYKIIUS MAarHUTHOTO TOJIS, CHIIa



Awmnepa, cuna JlopeHua, HMHAYKTUBHOCTh KATYIIKH, SHEPrUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, MEePUOa W YacToTa KoysieOaHWN B KOJeOATETbHOM KOHTYpE, 3apsia U
CUja TOKa B MPOLECCEe TapMOHMYECKHX SJEKTPOMArHUTHBIX KojeOaHuil, (PoKycHOe
pacCTOssHME M ONTHYECKas CWJIa JIMH3bL, IPU OMNHCAHWHU [PABWIBHO TPAaKTOBAThH
(bu3MUECKUil CMBICIT KCIONB3YEMBIX BEJIMYUH, UX O0O3HAYEHUS W €IUHUIILI, YKA3bIBaTh
(bopMyIIBI, CBA3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUYMHY C IPYTUMH BEIIMUYNHAMU;

OMHCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, UCIOJIB3Ys (HU3UICCKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YACTOTA CBETA, YHEPTHUS U
UMITYJIbC (POTOHA, MEepUO MOoypacnaaa, SHEPrusl CBSI3U aTOMHBIX siiep, PU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (PM3UUYECKHUI CMBICT MCIOJIb3yeMbIX BEIHMYHMH, UX 0003HAYEHUS U
CAVHUITBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DH3WYECKYI0 BEIMYMHY C
JIPYTUMU BETMYMHAMH, BIYUCIISTE 3HaYeHUE (PU3UUCCKON BEIIMINHBI,

aHAIM3UPOBaTh GU3MUECKHUE MPOIECCHI U SABJICHUS, UCTIONB3YS (U3UUECKUE 3aKOHBI U
OpUHUMUIBL 3aKk0OH OMa, 3aKOHBI TOCJIENOBATENBHOTO M MApaUIeIbBHOTO COEAUHEHUS
IIPOBOAHUKOB, 3aKOH Jxoyns—J/IeHnma, 3aKOH DIEKTPOMAarHUTHOM HWHAYKLIHH, 3aKOH
MPSIMOJIMHEMHOTO  PaclpOCTpaHEHUsT CBETa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI
IpeJIOMJICHUS] CBETa, ypaBHEHUE OWHIITEeHa it ¢doTodPdeKrra, 3aKOH COXpaHEHUS
SHEPIruH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpPaHEHHUS MAacCOBOI0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJlMOAKTUBHOTO pacmaja, MpH
ATOM pa3linyath CJIOBECHYIO (POPMYTUPOBKY 3aKOHA, €T0 MATEMATUUYECKOE BBIpaKEHUE U
ycioBus (TpaHuIlbl, 0071aCTH) TPUMEHUMOCTH;

ONpENEIIATh HAIpPaBJICHHE BEKTOpa HMHAYKIMM MArHUTHOTO TOJISI IPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuJibl JIopeHua;

CTPOUTh M OIKCHIBATh H300pa)K€HUE, CO3/1aBa€MO€ IIJIOCKUM 3€pKaJioM, TOHKOMU
JIMH30M;

BBITIOJTHATh SKCIIEPUMEHTHI TI0 MCCJICIOBAHUI0 (PU3MUECKUX SIBIICHUM U MPOIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHI: mNpu HTOM (POpMyIUpOBATH
npobieMy/3aady W THIOTE3y Y4YEeOHOTO OKCIIEpHUMEHTa, COOHUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHUSI, TPOBOAUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MIPSIMbIE U KOCBEHHBIC M3MEPEHUsI (PUBHUECKUX BEJIUYUH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUs M UCIIOJIb30BATh U3BECTHHIE METOIbI OIICHKHU
IIOIPEITHOCTEN U3MEPEHNU;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIUYHUH C HCIOJIb30BAHUEM MPSIMBIX
W3MEpPEHUN: TIpU OTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpOBaTh pe3yJbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYWMH B BHJIE€ TaOIuIl U Tpadukos, aenaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIEAOBAHNUS;

coOmrofiaTh TpaBuia 6€30MacHOro Tpy/ia MPU NMPOBEICHUN HUCCIEAOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-HCCIEN0BATEIbCKON W TPOCKTHOM JESITEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1JA00PATOPHOTO 000PYAOBAHNS,

pemath pacué€THhe 3a7a4d C SBHO 3aJJaHHOW (DU3UYECKOW MOJIEINIbI0, HCIOJB3YS
¢u3nueckne 3aKOHBI M TPHUHIIUIBI, HA OCHOBE aHalIW3a YCIOBHUS 3aJa4d BHIOMpATH



(Gu3nYeCcKy0 MOJIENb, BBIACIATh (PU3HMUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
e pelieHus, NPOBOAUTH PACUYETHl M OLEHUBATh PEATbHOCTh TMOIYYEHHOTO 3HAYCHHS
(pu3nYECKON BETNYHHBI;

pelath KayeCTBEHHbIE 3aJlauM: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYKJIEHUH C ONOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE
SIBIICHUS;

HCIIONIb30BaTh TPU pELIEHUH YYeOHBIX 3a7a4 COBPEMEHHBbIE HH(OPMALUOHHBIC
TEXHOJIOTMH JJISl IOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALUU U MPEICTABICHUS Y4eOHOM
U HAy4yHO-TIOMYJSPHOM WH(POpMAalMU, NOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB,
KPUTHUYECKH aHAJIU3UPOBATH MOTy4aeMyt0 HHPOPMAIIHIO;

OOBSICHATh TPHUHIMUIMBI JEUCTBUS MAIlWH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB,
pa3ianyaTh YCIOBHS MX O€30MaCHOTO MCTIOIb30BAHUS B TOBCEAHEBHON KU3HU;

OPUBOJUTH IMPUMEPHI BKJIAJa POCCHUMCKMX U 3apyOeXHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

HCIIONIb30BaTh TEOPETHUECKHE 3HAHMUA MO (PU3UKE B IMOBCEAHEBHOW KHU3HU IS
oOecrieyeHus O€30MACHOCTH IMpU OOpalleHHH C [OpudOpaMM U TEXHUYECKUMHU
yCTpOMCTBAMHM, Ul COXpPAHEHMsI 3I0pPOBbsi M COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYKalOIIeH cpene;

paboTaTh B TPYIIE C BBIMOJTHEHUEM Pa3UYHBIX COLMATIBHBIX POJIEH, MIIAaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO PACIPEENIATh O0S3aHHOCTH U IIAHUPOBATH JIEATEIHLHOCTD
B HECTaHJApPTHBIX CUTYallUsAX, aJEKBATHO OLIEHMBATh BKJIAJ KaXXIOTO W3 YYaCTHHKOB
Ipynibl B pelIEHUE paccMaTpUBAeMOi MpOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubmmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubmuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoreka [JOK
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4.3 ATOMHOE SApO

Uroro no pazaeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ];tilfsﬂ;lgfciigrou/ﬁ £41007¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 EESSHE;T:;ZL)EOU/I? £41c07¢
HWroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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