[punoxenne k OOII COO
PaGouasi nporpamma y4eOHOro npeamera «®@usuka» ajs odoyyawmmxces 10-11 kiaaccon

COJEP)KAHUE OBYYEHUA

10 KUIIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupozae. Haydnble MeTonsl MO3HaHUS OKpyXxaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue GU3NUECKUX SABICHUI U nporieccoB. Hayunslie runore3sl. @uzndeckue 3aKOHBI
U Teopuu. ['paHuLIBI TPUMEHUMOCTH (U3NUECKUX 3aKOHOB. [IpuHIMNI cooTBETCTBUS.

Pormp u wmecto ¢usuku B (QOPMHUPOBAHMM COBPEMEHHOM HAaydyHOW KapTUHBI MHpaA, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnaiorossle ¥ IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBuxkeHue. OTHOCUTENIBHOCTh MEXAaHWYECKOro IBHKEeHMs. CucreMa OTCUéTa.
Tpaexropus.

[lepememnienne, CKOpPOCTh (CpeAHsisi CKOpPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaibHOW TOYKH, MX MPOEKIMH Ha OCH CHCTEMbl KOOpAMHAT. ClI0)KEHUE NMEepEMELEHUN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE NPSAMOJIMHEHHOE JBUXKEHHE. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NTEPEMELICHUS MaTEPUAIIbHON TOUKU OT BPEMEHH.
CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaCHHUS.

KpuBonunerinoe nBuxeHue. JIBukeHHEe MaTepUAIbHON TOUYKHU MO OKPY>KHOCTH C MOCTOSHHOM TTO
MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKkopocTh. Ilepuon m yactora oOpaiieHus.
L{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoiicTBa M INPaKTUYECKOE NPUMEHEHHUE: CHUIOMETp, IBHKEHUE CHapsIOB,
LEITHbIE U PEMEHHBIE NIEPEIAYN.

Llemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS] KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.
[IpeoOpazoBanne NBUKEHU C UCIIOIB30BaHUEM MPOCTHIX MEXaHH3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY M TOPHU30HTANIBHO.
H3mepenne yckopeHus CBOOOIHOTO MaeHHUS.

Hampasnenne ckopocTH pyu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMH, NPOMJACHHBIMU TEJIOM 3a MOCIEAOBAaTEIIbHBIC
paBHbIE ITPOMEXYTKH BPEMEHHU INPU PAaBHOYCKOPEHHOM JABM)KEHHMU C HAa4daJIbHOM CKOPOCTHIO,
paBHOU HYIIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOU JKUIKOCTH.

W3ydeHue ABMKEHUS Tea, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuniun otHocutenbHocTH [Manmmnes. I[lepBwiii 3akoH HproToHa. MHepumanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. [Ipunnun cynepno3unuu cwi. Bropoii 3akoH HeroToHa 1711 MatepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEepUAIIBHBIX TOYEK.



3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Bunbl Tpenus (mokosi, ckoibxeHus, kadeHus). Cumna tpenus. Cyxoe Tpenue. Cuiia
TPEHMsI CKOJIbXKEHHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuaa conpoTUBICHUS PU
JBUKEHUU TeJa B )KUJAKOCTH HIIU ras3e.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT cuiibl OTHOCUTENBHO OCH BpauieHus. [lmeuo cunbl. YcinoBus paBHOBECHsI TBEPAOTO
Tena.

TexHuueckue yCTpoMCTBA M  MPAKTHUUECKOE MNPUMEHEHWE: TOJALIMIIHUKHK, JIBU)KEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIMNX TEJ.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CroxeHue cuil.

3aBUCHMOCTB CHIIBI YIIPYTOCTH OT JAeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOs1, KAUE€HUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecus TBEpAOTo Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCIMOCTH CHUJT YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE M PE3NHOBOM 00pas3Ile,
oT ux AehopmMaIuu.

HccenenoBanue yciioBUl paBHOBECHs TBEPIOTO TeEla, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3aKkoHbl COXpaAHEHUs 8 MEXAHUKE

NmMmnynsc maTepuaibHOW TOUYKHM (Te€da), CUCTEMbl MaTe€pUalIbHBIX TOueK. VMIyiabC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE JBHUKEHNE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunerndeckast sHEpTrUst MaTepruaaibHON ToUkH. Teopema 00 N3BMEHEHUH KUHETUUECKOU SHEPTHH.
[MorenumaneHast »Heprus. [loTeHumanbHas SHEpPrus ynpyro Ae(GopMHUPOBAHHOW MPYKHUHBI.
[ToreHuuanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[MoTeHnmaneHbie W HEMOTEHIMANbHBIE CHIBL. CBS3b pabOThl HEMOTEHIMANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.
Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOHCTBA W MPAKTUYECKOE IPUMEHEHUE: BOIAOMET, KOMEpP, NPYKUHHBIN
MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMANIbHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3ydenne aOCOMIOTHO HEYIIPYTOTO yaapa ¢ TOMOMIBIO ABYX OAMHAKOBBIX HUTSIHBIX MasTHUKOB.
HccnenoBanue cBA3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEpPruM Teja Ha MpUMepe
pacTsKEHUS pE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyasipHast pu3MKa M1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH M HUX OINBITHOE OOOCHOBAaHUE.
bpoynoBckoe nBmwxkenue. Quddys3msa. Xapaktep IBWKEHHS €W B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJiend CTPOGHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB



BEllECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyin. KommuecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopaens wuneanpHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETUYECKON TEOpHUH
UleaTbHOTO Tra3a. AOCONIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JBWKEHHMs dacTul Tra3a. lllkama temnepatyp KenpBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEAIBHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'padudeckoe npeacTaBieHue U30MPOIIECCOB: U30TEPMA,
u30x0pa, n3obapa.

TexHUuyeckue ycTpoNCTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoOMeTp.
Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEUIECTBa, (POoTOrpaduu MOJIEKYJI OpraHUYEeCKIX
COCIMHECHU.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mopens onbiTa [lITepHa.

OnpIThI, OKA3bIBAIOLIUE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOJEHCTBHS.

Mopenb, HUTFOCTpHUPYIOIIAsl IPUPOLY JABJICHHUS ra3a Ha CTEHKU COCYJa.

OnBbIThI, HIUTFOCTPUPYIOLUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIACCHOW KOMHATe HAa OCHOBE M3MEpPEHUN 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMETPaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMudeckas cucteMa. BHyTpeHHsIsI SHEprusi TEpMOJMHAMUYECKON CHCTEMBI U CIIOCOOBI
e¢ wu3Mmenenus. KomnyecTBo TemnoTsl U pabora. BHYTpeHHsSST SHeprus OJHOATOMHOTO
UJEAIBbHOT0 raza. Buael Teronepenaun: TEMIONPOBOAHOCTh, KOHBEKLUS, U3ydeHHE. Y AebHas
TEMJIOEMKOCTD BelecTBa. Koan4yecTBo TEIOTHI P TEIIoNepeaayde.

[lonarue 06 agmabatHOM mponecce. [lepBblii 3akoH TepMonuHaMuKH. [IpuMeHeHHe NepBOTo
3aKOHa TEPMOJAMHAMHUKHM K H3ompoIlieccaM. ['papuueckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepmoarHamMuku. HeoOpatuMocTs mpoieccoB B IpUPOJIE.

Tennosele MammHbl. [IpUHIMIB ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHusl SHEpPTHH B
TEIUIOBBIX MamunHax. KoadduimeHT none3Horo neicTBus terioBod mamuHbl. [ukn KapHo u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOIEMBI TETIOIHEPTETHKH.
TexHudeckue ycTpocTBa M MPAKTUUYECKOE MPUMEHEHME: JIBUTaTelb BHYTPEHHETO CTOpPaHMS,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Llemoncmpayuu

M3MmeHeHre BHYTpPEHHEW 3HEPTUU Tella MPH COBEPUICHUH PAaOOTHI: BBUIET MPOOKH W3 OYTBHUIKU
NOJ JEHCTBHEM CXAaToOro BO3AyXa, HarpeBaHue >(upa B JIATYHHOU TpyOKe MyTEM TpEeHHS
(BUICOIEMOHCTpAITHS ).

W3meneHne BHyTpeHHEH SHEPruM (TeMIIepaTypsl) Tena MpH TeIuionepeaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepenue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcanus. VcnapeHwe u KurmeHue. AOCONIOTHAsE M OTHOCUTEIbHAS
BJIQXKHOCTh BO31yXxa. HacelleHHbIN map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIepaTyphbl KUIICHUS OT JaBJICHUSI.



Teépnoe Tteno. Kpucramnmueckue u amopduble Tena. AHM30TPONHS CBOMCTB KPHCTAJIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. [lnaBieHne W KpucTauM3anus. Y aejibHas
TeruioTa raBneHus. Cyonumanmsi.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpoHWCTBAa W NIPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KAIOPUMETP, TEXHOJOTMHM IOJY4YEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CriocoObI U3MEepEeHHsI BIaKHOCTH.

Habmioienue HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

H3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzanus Tel. JNEeKTpuuecKuil 3apsa. JlBa Buaa aneKkTpuyeckux 3apsanoB. [IpoBogHuky,
JUAJIEKTPUKH U MTOJYIPOBOIHUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsia.
B3aumopeiictBue 3apsiioB. 3akoH Kynona. ToueuHsblil snekTpuyeckuil 3apsig. DIEKTPUUECKOE
nosie. Hanpsx€HHOCTB 3nekTpruyeckoro nois. [IpuHumn cynepno3uuuy 3J1eKTPUYECKUX MTOJIEH.
JInHuy HaNIPsKEHHOCTH DIIEKTPUYECKOIO OIS,

PaGota cun anekrpocratnyeckoro noss. Ilorennuan. Paznocts morenmmanos. [IpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{ManeKTpuueckas MpOHULIAEMOCTb.
OnekTpoéMKkocTh. KoHmeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATopa. OJHEPrus
3apsKEHHOTO KOHJEHCATOoPA.

TexHuueckne yCTpoWCTBA UM MPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3IJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE SJIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Llemoncmpayuu

Y CTpolcTBO M MPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JIN3IEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAU IUIACTHUH, PACCTOSHUSA
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUUYECKUN TOK. Y CIIOBHS CYHNIECTBOBAHUS AJIEKTPUUECKOro Toka. Mcrounuku Ttoka. Cuna
ToKa. [locTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka Lenu.

DNEKTPUYECKOE CONPOTHUBIICHUE. Y IEIbHOE CONpPOTUBIEHHE BellecTBa. IlocienoBarenbHoe,
napajieIbHOE, CMEIIAHHOE COEINHEHNE IPOBOHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jlxoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOTO TOKA.
ONEeKTPOABMKYIAasl CUJIa W BHYTPEHHEE CONPOTUBIECHUWE HMCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOH) asieKTprueckoil nenu. KopoTrkoe 3amMbIkaHue.



DJNEKTPOHHAs MPOBOAUMOCTb TBEPIBIX METAIJIOB. 3aBUCUMOCThH CONPOTUBIICHUS METAIIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCT.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorymipoBoiauku. CoOCTBEHHAs U TIPUMECHAs MPOBOIUMOCTD TOJIYIPOBOAHUKOB. CBOMCTBA p—
n-riepexoza. [TonynpoBoJHUKOBBIE TTPHUOOPBHI.

OJIEKTPUYECKUH TOK B pacTBOpax M paciuiaBax AJIEKTPOIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKU TOK B razax. CamMOCTOSTEIbHBIM W HECAMOCTOSITEIBHBIA paspsia. MoJHus.
[Lnazma.

TexHu4eckne ycTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, pEeocCTar,
UCTOYHUKMA TOKAa, DJICKTPOHArpeBaTelIbHBIC MPUOOPHI, SJIEKTPOOCBETHTEIHHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JHOA, TEPMUCTOPHl U  (HOTOpPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSKEHUSL.

3aBUCUMOCTb  CONPOTUBIIECHUS LWJIWHIPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOLIAIH
MONEPEUHOr0 CEYEHUsI U MaTepHaa.

CMenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe wu3MepeHue HnekTpolBHKYyIIeH cuibl. KopoTkoe 3amblkaHue TajdbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpPOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMemaHHOTO COeIMHEHMS PE3UCTOPOB.

N3mepenue 351eKTpoaBHKYILEH CUITbI UICTOYHUKA TOKA U €r0 BHYTPEHHET0 COMTPOTUBIICHHUS.
Hab6mronenue anexTposunsa.

MexnpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku 06a30Boro ypoBHsS B 10 Kiacce OCYHIECTBISETCS C Y4ETOM
COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHAmus, CBI3aHHbIE C U3YYEHUEM METOJI0OB HAyYHOTO MO3HAHUS: SIBJIICHUE,
Hay4yHBIA (akT, rumnoresa, Gusnyeckasl BeJIMYMHA, 3aKOH, TEOpHUs, HAOII0IeHNE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, JMHEWHas (QyHKIMs, napadoia, rurnepbona, ux
rpaduKu U CBOWCTBA, TPUTOHOMETpHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HX IPOEKIMH HA OCH KOOPIMHAT,
CJI0)KEHHE BEKTOPOB.

buonozus: Mexanmueckoe JBUKEHHE B XKUBOU mpupoje, 1M dy3us, 0CMOC, TEIII000MEH JKHUBbBIX
OpraHu3MOB (BBl TEIUIOTIEpEaud, TEIUIOBOE PABHOBECHUE), SJICKTPHUECKUE SIBICHUS B )KMBOU
PUPOJE.

Xumus: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE AaTOMOB M MOJEKYJ, MOJb BEIECTBa,
MOJISIpDHAsE Macca, TEIUIOBBbIE CBOWCTBA TBEPHABIX TEN, JKUJIKOCTEW W Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JEKTPOJIUTUYECKAS IUCCOLUALINS, TalbBaHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mnpeoOpa3oBaHUE [BIKEHUN C HCIONH30BAHHEM MEXaHU3MOB, Y4ET TPCHHS B
TEeXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET W JpYyrue), JBUTATEeNIb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIMOHEDP, TEXHOJIOTUN MOIYYEHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM YHUCIE
HAaHOMATEpPHAJIIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE



AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTpOHArpeBaTeibHbIC NPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, FAJIbBAHHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHl. B3auMozeicTBUE NMOCTOSHHBIX MAarHUTOB. MarnuTtHoe mose. Bekrtop
MarHUTHOM WHAYKUMU. [IpUHIMI Cynepno3vuuu MarHUTHBIX MOJied. JIMHMM MarHUTHOU
nHAyKIud. KapTrHa TMHUN MarHUTHOW MHYKIIUH T10JIS1 IOCTOSSHHBIX MarHUTOB.

MarnuTtHOe 1oJie MPOBOJHKKA ¢ TOKOM. KapThHa TUHUN MHIYKIMHA MAarHUTHOTO MO JUITMHHOTO
IPSIMOTO TMPOBOJHMKA W 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHKA, KATYIIKA C TOKOM. OmbIT
Opcrena. BzanmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenna, e€ Moaynp M HampaBieHUE. J[BUKeHUE 3apsyKEHHOW 4acTHULbI B OJHOPOIAHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.

SlBneHne  3yeKTpOMarHUTHOM  MHAyKuuU. [IoTOk  BekTOpa  MarHUTHOW — MHAYKIUH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Dapajes.

BuxpeBoe »snexTpuueckoe 1mosie. OJEKTPOABMXKYILAS CHJIA HHAYKIMH B IPOBOJIHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM I10JI€.

IIpaBuiio Jlenna.

NHIyKTUBHOCTD. fIBI€HHE CAMOMHAYKIMH. DJIEKTPOABHKYIIAS CUIIA CAMOUHTYKLIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue  yCTpoWCTBA W MPAKTHUYECKOE  NPUMEHEHUE:  TMOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL], MHAYKIIMOHHAS M1€Yb.
Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO My4YKa MAarHUTHBIM MOJIEM.

JInHMM MHOYKIMYA MarHUTHOTO TOJIA.

B3anmopenicTBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuiio Jlenna.

3aBUCUMOCTBD AJIEKTPOJBHIKYIIEN CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHMSI MAarHUTHOTO IOTOKA.
SIBiieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBUS NOCTOSSHHOTO MAarHWTa HA PAMKY C TOKOM.

UccnenoBanue siBIEeHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

Paznea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle KOJ1eOAHUA

KonebarenpHast cuctema. CBoOOHBIE MeXaHUYECKHe KoneOaHus. ['apMoHMUecKkne KoIeOaHwmsl.
[Tepuon, wacrora, ammutyna u ¢daza xoneOanuit. [IpykxuHHBIA MasTHHK. MaTeMaTHYECKUNA
MasiTHUK. YpaBHEHHE rapMOHUYECKHUX KoseOaHui. [IpeBpaleHue sHepruu nNpu rapMOHHYECKUX
KOJIeOaHUsX.

KoneGarenpupiit  koHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJNEOaHMS B  HMJICAIBHOM
KOoe0aTeIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMHU M 3JIEKTPOMAarHUTHBIMU



kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAILHOM KOJEOaTEIbHOM
KOHTYpE.

[IpencraBnenne o 3aTyxaromMX KoJjeOaHUsAX. BBIHYKJEHHBIE MeXaHUYECKHe KoJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CHHYCOMAANBHBIM MNEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAYEHHUE CHUJIbI TOKA U HANIPSIKECHHUS.

Tpancopmarop. IlpousBoncTBo, Tmepenadya W MOTPEOJICHHUE INEKTPHUUECKOW  SHEPTHUH.
OKOJIOTMYECKHUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uCnosib30BaHusA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HH.

TexHuueckrne yCTpoOMCTBa M NMPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUYECKUM 3BOHOK, T€HEpaTop
NIEPEMEHHOT0 TOKA, IMHHUHU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojeOaTeNbHOW CHCTEMBbl (TIPY>KUHHBIH MM MaTeMaTUYeCKHM
MasITHHK).

Habmonenue 3aTyxaomux KoieoaHui.

HccnenoBanune CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSPKEHUS OT BPEMEHM ) JJIs AJIEKTPOMAarHUTHBIX
KoJie0aHui.

Pe3onanc npu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKM HWHAYKTUBHOCTH H
KOH/JIEHCATOopA.

Monens IMHUY 3JIEKTpOoIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanne 3aBUCMMOCTH TepUOJa MAJbIX KOJ€OaHWH Tpy3a HAa HUTH OT JJIMHBI HUTU H
Macchl rpysa.

HccnenoBanue nepeMEHHOro0 TOKa B LIENU W3 IOCIIENOBATEIBHO COECIMHEHHBIX KOHJIEHCATOpA,
KAaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanndeckue BOJHBI, ycloBHUs pacnpocTpaHeHus. Ilepumon. CkopocTh pacnpocTpaHeHUs U
JuinHa BosiHBL.  llomepeunble W TpoAoNbHbIE BONHBL. UWHTepdepeHuus u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS M3JyYEHHs] JJIEKTPOMATHUTHBIX BOJH. B3auMmHas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, IMpesioMlIeHue, mnojispuzanus, audpaxkuus, uHrepdpepenuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHIMnIB! paguocBs3u U TeneBuacHus. Paguonokarus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.

TexHuueckue ycTpoWcTBa U MPAKTUYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE HMHCTPYMEHTHI,
YJIBTPa3BYKOBasl IMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PajAUONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYyKa.

HabmioneHne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHuu u TuPpaKiini MEXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

Hab6nronenue cBs3u TpPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTY/ION M 9acTOTOM KOJIeOaHMIA.



UccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHHE, MOJsSpU3alus,
nudpakiys, HTHTEpPEpeHITHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd
cBera. ToueuHblli HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakKeHU B IIIOCKOM 3€pKalie.
[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIA MOKa3aTelb MPETOMIICHHSL.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia moJIHOTO BHYTPEHHETO OTPaKEHUS.
Hucnepcus cBera. CoxHbIH cocTaB 6eoro csera. LBer.

Colwuparomue U paccerBarolue JUH3bL. ToHKas JuH3a. DPOKYCHOE PACCTOSHUE M ONTHYECKas
cuia TOHKOW JmH3bL. IlocTpoeHne n300paxkeHU B COOMPAIOUIMX M PACCEHBAIOIIUX JIMH3AX.
®opmyJia TOHKOH JMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensr nPpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. MuTepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS HAOJIOICHUS
MaKCHMYMOB 1 MUHUMYMOB B HHT€P(EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus cBeta. JudpakunonHas pemeérka. YcioBue HaONIOAECHUS TVIABHBIX MaKCHMYMOB
IpU MMaJJeHUH MOHOXPOMATHYECKOrO CBETa Ha TU(PAKLIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUUYECKOE MPUMEHEHHEe: O4YKH, Jyna, ¢oToamnmnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIIMOHHAS
peméTKa, TOISAPOU/I.

Jlemoncmpayuu

[IpssMmonrHEITHOE pacpocTpaHeHue, OTpaKEHUE U TIpesioMyieHne cBeta. OnTryeckue mpruoopsl.
ITonHoe BHyTpeHHee oTpaxkeHne. Mozeinb cBeTOBOJA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6nronenue natepdepeHIium cBeTa.

Habmonenue nugpakimu cera.

Hab6nronenue aucnepcun cBera.

[lonydeHnue cnexTpa ¢ HOMOLIbIO IPU3MBI.

[Tomyyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

Habmronenue nosnsipu3aiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'panuubl TPUMEHMMOCTH KjacCMYecKol MmexaHuku. [locTynaTel cnenualibHOM TEOpHUH
OTHOCUTCJIBbHOCTU: HWHBApPUAHTHOCTL MOIYJIA CKOpOCTH CBCTa B BaKyyMeC, MMPUHIHAIT
OTHOCHUTEJIBHOCTH DWHILTEHHA.

OTHOCHUTENBLHOCTD OIHOBPEMCHHOCTH. 3aMe,Z[.HeHI/I€ BPCMCHHU U COKPAIICHUC OJINHBI.

DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENSATUBUCTCKON YaCTULbl. DHEPT U MTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

@®otonbl. Popmyna [lnanka cBa3u sHepruu (GOTOHA C €ro 4YacToToi. DHEPrus U HMILYJIbC
dboToHa.



OtkpeiTie u uccnenoBanue (orordpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (poTorddexra.
VYpaBuenune DitnmTeitHa mis Goroaddexra. «KpacHas rpanuna» gororddexra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoicTBa W MpPAaKTUYECKOE TNpUMEHEHHE: (OTORNIEMEHT, (HOTONATUHUK,
COJIHEUHas OaTtapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHETO (oTodddexra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopra mo paccesuto o -gactu. [lnanerapHas monens
atoma. [Toctynater bopa. M3nydenne u moryomnieHue (pOTOHOB MPHU MEPEX0Jie aToMa C OJTHOTO
YPOBHS SHEPIUM Ha Apyroil. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUU aToMa BOJOPO/aA.
BosHoBbie cBoiicTBa yacTull. Bonubl ge bpoitnsa. KopnyckynsspHO-BOIHOBOW Tyaau3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIy4YEHUE.

TexHU4YeCKre yCTPONWCTBA U MPAKTHYECKOE MPUMEHEHHUE: CIICKTPAIBHBIA aHAIN3 (CIIEKTPOCKOM),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpeneneHne JIMHBI BOJIHBI Jla3epa.

HabmioneHue nuHeHuaThIX CIEKTPOB H3JTyYCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTHI, JT0OKA3BIBAIOLIUE CIOXKHOCTb CTpPOEHHUs sapa. OTKphITHE pPaguOaKTHUBHOCTH.
OmnsiThl Pesepdopaa nmo ornpeneneHuio cocraBa paarnoakTUBHOrO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3inydeHus. BiusHue paqnoakTUBHOCTU Ha JKHUBbBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA M HeWTpoHa. Hykionnas monens snpa ['eiizenOepra—lBanenko. 3apsin
saapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oeta-pacnan. ['amma-usznmydyenue. 3akoH
PaauOaKTUBHOIO pacraja.

DHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macch sapa.

Snepublie peakuuu. JleneHue u CUHTES A1IEp.

Snepubiii peakrop. Tepmosaepublii cunte3. [IpobaemMbl U MepCreKTUBLI SAEPHON SHEPrEeTUKU.
DKOJOTMYECKHE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMozecTBus. EquacTBo prsnueckoit KapTUHBI MUpA.

TexHuueckrne YCTPOHCTBA W MPAKTHUYECKOE MPUMEHEHHE: HO3UMETp, Kamepa BuibcoHa,
SZICpHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIUX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Dranbl pa3BUTHS acCTpoHOMUU. [IpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUH.
Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.



Conneynas cucrtema.

Counnie. ConHeuHasi akTUBHOCTh. Mctounuk sHeprum ComnHua u 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. JlmarpamMma «CHEKTpaJbHBIM KJAacC — CBETUMOCTb». 3BE3/bl TJIaBHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETUMOCTb» JJs  3BE3]  TIJIABHOU
MoCJIeI0OBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOIoLMH COJIHIA U 3BE3T. DTaIlbl )KU3HU 3BE3 L.

Mnineunsiii [Tyt — Hama ['anaktuxa. [lonoxxenune u nBmxenue Conuua B [Mamaktuke. Turmbl
ranakTuk. Paguoranaktuku v kBazapbl. YEpHBIE AbIPHI B sIAPaX TATAKTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa66ma. Pazberanue ranaktuk. Teopust bonbiioro
B3pbIBA. PETMKTOBOE M3IIydeHHeE.

MacmtabHas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmioienusi HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN AJIst
oTpesieNieHUs] TOJIOKCHHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO NaTy: OCHOBHBIE CO3BE3IHs
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Ha6mronenus B Teneckon JIyHsl, raner, Miewyroro [yrtu.

O0o0maree NOBTOPEeHUE

Posib Gu3MKM U acTpOHOMHUHM B SKOHOMUYECKOH, TEXHOJOTMUYECKOW, COLMATBHON M 3THYECKOM
cdepax JesTebHOCTH Yel0BeKa, poJjib U MECTO (PU3UKHU M aCTPOHOMUU B COBPEMEHHOI HayqHOU
KapTUHE MHpa, posib (U3NYECKONl Teopuu B (OPMHPOBAHUU TPEACTABICHUN O (pu3HuecKon
KapTHUHE MHpa, MECTO (hU3MUECKON KapTHUHBI MUpa B OOIIEM pSAIY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUN O IPUPOJE.

MexknpeaMeTHbIe CBA3H

N3ydyenne kypca ¢usuku OazoBoro ypoBHsS B 11 Kimacce OCYyHmIECTBISIETCS € y4ETOM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnule noHamus, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS: SIBJIICHUE,
HAy4YHBIA (akT, THIOTE3a, (PU3MYecKasi BEIMYNHA, 3aKOH, TEOpHs, HAOIIOICHNE, YKCIIEPUMEHT,
MOJIEJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHHEe CUCTEMBl ypaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPbI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIIOKEHHWE BEKTOPOB, MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA,
MpU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEICHNE TUIOMIAIU TUIOCKUX QUryp U 00bEMa Tel.
buonocus: snekTpudeckue sSBICHUS B KXUBOW MPHUPOJE, KOJNeOATeTbHBIC JBIKECHUS B >KUBOUN
MPUPOJE, ONITUYECKHE SIBJICHUS B dKUBOM IPUPOJE, NEHCTBUE paJUallii HA )KUBbIE OPTraHU3MBI.
Xumus: CTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAs CTPYKTYpa TBEPIBIX TeJl, MEXaHU3MbI
00pa3oBaHMs KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpaghus: MarHUTHBIE TONMIOCA 3€MIIM, 3alle)KW MATrHUTHBIX pPyA, (OTOChEMKA 3EMHOM
MTOBEPXHOCTH, IPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonocus: NUHUM DBIIEKTpoOIiepeAayd, TIEHEpaTop MEPEMEHHOTO TOKa, 3JIEKTPOJIBUTaTEb,
WHIYKIIMOHHAs TIe4b, pajap, pPaauoNpuEéMHUK, TeJIeBU30p, aHTeHHa, TeinedoH, CBY-meus,
MPOSKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro peamera «du3uka» Ha YpOBHE CpeaHEro ooiero oopasoBanws (6a30BbIi
YPOBEHB) MTOJDKHO OOECIICYMTh JOCTIKCHHE CICIYIONUX JIMYHOCTHBIX, METANPEIMETHBIX H
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHoro mpeamera «Pu3nka» AOHKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalud, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3allii OCHOBHBIX
HaIlpaBJICHUH BOCIUTATEIbHOMN NESTETLHOCTH, B TOM YUCIIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh T'PAXKAAHCKON MO3ULIUU 00YYArOIIErocsi Kak aKTUBHOT'O U OTBETCTBEHHOIO
YJIeHa POCCUIICKOro 00I11ecTBa;

OPUHATHE TPAJUIMOHHBIX  OOIIEUENOBEUYECKUX TyMAaHUCTHMYECKHMX U JIEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTh B MHTEpecax TIpakJaHCKOro oOOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHUE B3aMMOJICHCTBOBATH C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U
Ha3Ha4YCHHEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM IPaKTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCHUICKUX YUEHBIX B
o0acTi PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCThH OLIEHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE DPELICHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B JAESITEIBHOCTH YYEHOTO;
OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOrO OYAyLIero;

4) 3CcTEeTHYECKOr0 BOCIIMTAHHS:

JCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas 3CTETUKY HAYYHOIO TBOPUYECTBA, MPUCYILIETO
¢u3nveckoil Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K Pa3IM4HbIM cepam mpodeccHoHanbHON AeATENIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
GU3MKONH W TEXHUKOW, yMEHHE COBEpINATh OCO3HAHHBIM BBHIOOP Oymymied mpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpa3oBaHMIO B o0macTv (GU3MKA Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JIOrM4eCcKOro BOCIUTAHNUSA:

c(OPMHPOBAHHOCTh  JKOJIOTWYECKOM  KYJIbTYphl, OCO3HAaHHE TJO0AJBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE ICHCTBUM B OKPYXKAIOLIEH Cpelec Ha OCHOBE 3HAHHUS LICJICH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHUe ONbITA JEATENBHOCTH SKOJOTMYECKON HANpaBICHHOCTH HAa OCHOBE HMMEIOIUXCS
3HaHW Mo (pHU3MKe;

7) HEeHHOCTH HAYYHOTI'0 TO3HAHMSA:



c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3UYECKON HAYKH;

OCO3HaHUE LECHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb B MHPOHCCCC HUIYUYCHUA q)HBI/IKI/I
OCYIIECTBIISITH MPOCKTHYIO M UCCIIECAOBATEIBCKYIO IEATEILHOCTh HHINBHIYyaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eiiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

caMoCTOSITeNIbHO  (OpPMYyNIMPOBaTh M aKTyalM3MpoOBaTh MpodieMy, paccMmarpuBarh €€
BCECTOPOHHE;

OTIpEeAeNATh LENH AesTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;
pa3pabarbiBaTh IJIaH pelieHus mpoOjeMbl ¢ y4ETOM aHallu3a MUMEIONIMXCS MaTepUabHBIX
HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIATEIILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEJISIM, OLIEHUBAThH
PHUCKH MOCIEACTBUMN JAEATENbHOCTH;

KOOPJAMHHUPOBAaTh W  BBIIOJIHATH pabOTy B  YCIOBUSIX pPEaJbHOr0, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUSA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U METO1aMU (PU3UUYECKOI HAYKU;
BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON U TPOSKTHOM EATEIHHOCTH B 00JIACTH (PUBUKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB peIlleHus 3ajay
(bU3UYECKOTO COAepKAHUS, MPUMEHEHHUIO PA3IMIHBIX METOI0B MTO3HAHMUS;

BJIQJ€Th BUJAMH JEATEIBHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTalNH,
npeoOpa3oBaHUI0 M TPUMEHECHUIO B PAa3jMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3/IJaHWHU YU4EOHBIX MMPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJIAITh IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyalM3UPOBATH 3a/1a4y, BBIJIBUTATh THUIIOTE3Y €€
pelIeHUs, HaXOIUTh apTYMEHTHI JIJIs I0Ka3aTeNIbCTBA CBOMX YTBEPXKIACHHI, 3a/1aBaTh MapaMeTphbl
Y KpUTEPUU PEILICHUS;

aQHAJIM3UPOBAThH MOJYUYEHHBIE B XOJ€ PELICHUs 3aJaul Pe3yJIbTaThl, KPUTUYECKU OIICHUBATh MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbHON NEATENbHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEILHOCTH,

YMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MIPEIMETHBIX o0IacTei;

BBIJIBUTaTh HOBBIC UJIEU, IIPEIIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMU MOIY4YeHUS HHPOpMAINK GU3NYECKOTO COAEPIKAHUS U3 UCTOYHHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEJIBHO OCYIIECTBISATH IMMOWCK, aHANM3, CHUCTEMAaTH3alUI0 U HHTEPIPETALUIO
nH(pOpMaIlUU PAa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CPEJICTBA MH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTUH B pEIIEHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 33/a4 ¢ COOIIoJeHHEeM TpeboBaHUM
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TMTHEHBI, pecypcocOepekeHus, MPAaBOBbIX M ITHYECKUX
HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUYECKOTO COACpXKAHMUA B pa3lIM4YHBIX (popMaTax ¢ y4€TOM Ha3HAYCHUS
uH(pOpMallMl W LEJeBOW ayAUTOPUM, BBHIOMpas ONTUMANbHYIO (opMy MpeacTaBiIeHUS U
BU3YaIU3al1H.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHble YUeOHbIe 1eHCTBHUA:

OCYIIECTBIISATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHUBHUIYaJIbHON paboTHI;

BbIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBHII C Y4€ToM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4jeHa KOJUIEKTHUBA;

MPUHUMATD LIeJT COBMECTHOMN JIeATEIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH ACUCTBUS 11O
€€ JOCTWKECHMIO: COCTaBIISATh IUIAH JEUCTBUHM, pPACHpPElNeisaTbh pOJIA C YYETOM MHEHUH
YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU paOOTHI;

OLICHUBATh KayeCTBO CBOETO BKJAJa M KAXKAOTO YYaCTHHKA KOMaHIbl B OOIIMH pe3ynabTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HAEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIIATh NO3UTUBHOE CTPATErMUECKOE MOBEACHHME B Pa3JIMUHBIX CUTyalMsIX, MPOSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh NHUIIUATUBHBIM.

PeryasiTuBHble YHHUBepPcaJbHbIEe YUeOHbIe 1eHCTBUSA

Camoopranmn3anus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATENIbHYIO JAESITeNbHOCTh B oOnacth (u3mku u
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1auH;
CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pEIIeHUs pPAacu€THBIX M KAa4eCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI TMPAKTHUYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MPEANOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAaHHBIA BBHIOOP, ApryMEHTHPOBaTh e€ro, OpaTb Ha ce0s OTBETCTBEHHOCTHb 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (hOPMHPOBAHUIO W TPOSBICHUIO SPYAUIMH B 00JacTU (PU3HUKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYIbTYPHBIN YPOBEHD.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

JaBaThb OLICHKY HOBBIM CHUTYyalMsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLIEHHUBATH
COOTBETCTBUE PE3YIbTATOB LEJISIM;

BJIAJICTh HABBIKAMU IIO3HABATENBHOM pe(EeKCUM KaK OCO3HAHHUS COBEPLIACMbIX ACUCTBUH U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pedIeKCHUH IS OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JCSITEIbHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YyIbTAaTOB JACSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce NOCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS NMPOrpaMMbl Mo (usmke is
YPOBHsI cpefHero olImiero o0pa3oBaHus y OOYYarONIUXCSl COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJUICKT, MPEAINOJIAaraloniiii chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IOHHMMATh CBOE SMOIMOHATIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIIMOHATIBHON C(hephl, OBITh YBEPSHHBIM B ce0e;
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CBOE TOBE/IEHHUE, CIOCOOHOCTh aanTHPOBATHCS K AMOIHMOHAIBHBIM M3MEHEHHSIM W MPOSIBIIATH
TrHOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIECH CTPEMJICHHE K JOCTH)KEHHIO LIEJIH U yCIEXy, ONTHMHU3M,
WHHUIMATUBHOCTh, YMEHUE JICHCTBOBATH UCXOsl U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMEH CHOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAaMBATh OTHOWICHHS C JAPYTUMH
JIOAbMH, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

JIEMOHCTPUPOBATh HA IPUMEpaxX pojib U MECTO (PU3UKU B OPMHUPOBAHUHN COBPEMEHHON HAYUHOM
KApPTUHBl MHpPAa, B PA3BUTHUM COBPEMEHHOM TEXHUKHM M TEXHOJIOTMM, B IPAKTHUYECKOU
JIeITEeIILHOCTH JIFOACH;

YUUTBHIBaTh TPAHUIIBl MPUMEHEHHsI M3yYeHHBIX (U3MUECKUX MoOJIelei: MarepualibHas TOYKa,
WHEpHIHaIbHAs CHCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, UICANBHBIN ra3, MOJIEIH CTPOCHUS
ra3oB, KUAKOCTEH M TBEPMABIX TeJl, TOUCUHBINH AIEKTPUUECKHI 3aps]] PH pelIeHuH (U3NIECKUX
3az1ay;

pacrno3HaBaTh (pu3nUYecKue siBJICHUs (IIPOIECChl) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETUUECKON TEOPUU CTPOEHUS BEILECTBA U 3JIEKTPOJMHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJMHENHHOE [BH)KEHHE, CBOOOAHOE TMaJeHue Tell, JBIKEHHE II0
OKPY)KHOCTH, MHEPIHs, B3aUMOJEHCTBHE Tel, Muddy3us, OpOyHOBCKOE IBMKEHHE, CTPOCHHE
KUAKOCTEH U TBEPIBIX Tel, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU (OXJIaXKACHHUH), TETIIOBOE
paBHOBECHE, HCIIAPEHME, KOHACHCALMA, IUIABJIEHWE, KPUCTaUIM3allMsl, KHUIIEHHWE, BJIAXKHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMM COCTOSIHUA r'a3a B U30MPOLIECCAX, IEKTPU3ALMS TEJl, B3AUMOICHCTBUE 3aps/I0B;
OINKCHIBATh MEXAHUYECKOE JBUKEHHE, HUCIONIb3Yys (DU3MUECKHe BETUYMHBI: KOOpPAMHATA, MYTh,
nepeMelIeHNe, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIla, UMITYJIbC Tella, KHHETHYECKast SHEPIUsl,
NOTEHLMaJIbHAs SHEPrusi, MeXaHuuyeckas paboTa, MeXaHMYeCKass MOIIHOCTb, MpPH OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBbIX BEJIWYMH, UX OOO3HAYCHHUS H
€AMHMIIBI, HAaXOAUTh (OPMYJbI, CBA3BIBAIOIINE JAaHHYIO (U3NYECKYI0 BEIUYHMHY C APYTUMU
BEJTMYMHAMU;

OINKCHIBATh M3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJI U TEIJIOBBIC SIBJICHUS, UCTOIB3Ys (U3NUECKUE
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIEparypa, CPEIHsAs KUHETHUYECKas HHEPrus XaoTHYECKOIO
JBWKEHHUSI MOJIEKYJ, CPEIHEKBAaJIpaTU4HAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSISL dHEprusi, paboTa raza, KO3QQHUIHUEHT MOJE3HOTO JIEHCTBUS TEIJIOBOTO JBUTATEIIS;
OpU ONHCAHUM MPaBWJIBHO TPAKTOBaTh (U3WYECKUN CMBICH HCIOJNb3YyEMbIX BEJIUYMH, HX
0003HAuEHHSI U €MHULIBI, HAXOIUTH ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NUYECKYIO BEITHUUHY
C ApYTMMH BEIUYHMHAM;

ONMCHIBATh W3YYEHHBIE DJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHOIB3YS (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOe MOJIe,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IIOTEHLUANOB; IPU ONHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BEIMUMHAMU;
aHAIM3UPOBaTh (U3MUECKHE TMPOIECCHl U SIBICHUS, HWCIONB3YSd (QU3NYECKUE 3aKOHBI U
IPUHUUIBL: 3aKOH BcemMupHoro tarorenus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUsSI UMITYJIbCA, IPUHLMI CYNEPHO3ULNUNA CUJ, PUHLIUII
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYIISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS



BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MepBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;
OOBSICHATh OCHOBHBIC NPHUHIMIIBI JACUCTBUS MAIIWH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3nuy4aTh yCIOBHS UX OE30MMaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJIHATh OKCIEPHUMEHTHl [0 HCCIEOBAHUIO (U3WYECKHX SBICHMH M TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TMpu 3ToM  (GOpMyIupOBaTh
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYILECTBIISATh MPSAMBbIE U KOCBEHHBbIC M3MEpeHHs (PU3MUECKUX BEIWYHH, IPU 3TOM BHIOMPATH
ONTUMAJIBHBIA CIIOCO0 M3MEPEHHs M MCMOJIb30BaTh U3BECTHBIE METO/bI OLICHKU MOTPELIHOCTEN
U3MEPEHU;

UCCJIEIOBATh 3aBUCHUMOCTH MEXIYy (U3MUYECKUMU BEIMYMHAMHU C HUCIHOJIB30BAaHUEM MPSMBIX
U3MEPEHUH, NP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yIbTaThl MOIY4EHHOU
3aBUCUMOCTH (U3UYECKMX BEIMYMH B BHUAE Tabmuu u rpadukoB, AenaTh BBIBOABI IO
pe3ysbTaTtaM UCCIIEOBaHMS;

cobmo1aTh TpaBuiIa 0€301acHOTO TpyAa MPHU MPOBEJACHUN HCCIICIOBAaHUNA B paMKaxX y4eOHOTO
HKCIIEPUMEHTA, y4eOHO-UCCIIEA0BATEILCKOM M TPOEKTHOW NEATENbHOCTH C HCIIOJIb30BaHHEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYI0BAHHS;

pemaTh pacuéTHBIE 33/Ja4M C SBHO 3a/JlaHHON (U3WYECKOH MOMEIbIO, MCIONb3Ys (pU3HuecKue
3aKOHBI W TIPUHIUIBI, HA OCHOBE aHallM3a YCJOBHs 3aJaud BbIOMpaTh (DU3MUYECKYI0 MOJEIb,
BBIJICJIATE (PU3UYECKUE BEIMUMHBI M (HOPMyIbl, HEOOXOMUMBIE Ui €€ PelICHHs, MPOBOIUTH
pacyéThl U OIICHUBATh PEANbHOCTh MOJYYEHHOTO 3HAYEHUST PU3NYECKON BETUUNHBL;

pemarb KadeCTBEHHBIE 3a/ayd: BbICTPAWBAaTh JIOTMYECKU HENPOTUBOPEUMBYIO LIETIOYKY
paccyXaeHHi ¢ onopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;
UCIIOJIb30BaTh MPH PELICHUU YU4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU IS
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIMH U NIPEICTaBICHNs Y4eOHOI U Hay4YHO-TIONYJISPHON
uH(pOpMallMK, TIONYYEHHOW W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH aHAIH3UPOBATH
noJTy4aeMyro HH(OpMaIuio;

MPUBOUTH MPUMEPHI BKIIAJa POCCUNUCKHUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCETHEBHON XHU3HHU IS 00ECTICUCHHS
0€30MacHOCTH NpU OOpaIlEHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMHU, IJII COXPaHEHUs
3I0POBbsSI U COOJTIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KalollIel cpese;

paboTaTh B TpyMIe C BBHIMOJIHEHHEM PA3IUYHBIX COLHUAIBHBIX pOJIEH, MIIaHUPOBATH PabOTy
TPYNNbL, paIlMOHATBHO pacCHpenessiTh OOS3aHHOCTH W IUIAHUPOBATh JIESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIEHMBATh BKJaJ KaXKIOrO M3 YYaCTHHUKOB IPYMIbI B
pelieHre paccMaTpuBaeMoi PoOIEeMBI.

K konmy oOydenuss B 11 kJiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHON HAyYHOM
KApPTUHBl MHpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IPAKTHUYECKOU
JEeSTENIbHOCTH JIIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YICHHBIX (PU3NYSCKUX MOJCIEH: TOUSUHBIN dIIEKTPUICCKHIA
3apsi, Jy4 CBeTa, TOYEYHBbIH HCTOYHHK CBETa, AJAEpHas MOJENIb aroMa, HYKJIOHHas MOJEIb
aTOMHOTO $i/ipa MpH peleHNH (U3NYecKHX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHHUS (TIPOILECCh) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEeHCTBUS TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAS
WHIYKIWS, ACHCTBAE MArHUTHOTO MOJs Ha MNPOBOAHUK C TOKOM M JBIKYIIMMCS 3apsi,



3IIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOISIpU3alUs CBETa, JTUCHEepCUsi CBETa,
dorornekrpudeckuit 3¢pdekt (pororddekr), CBeToBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

ONKCBHIBATh HW3YYCHHBIC CBOMCTBAa BelIeCTBAa (IJMEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
INEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMATrHUTHBIC SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: JJIEKTPHUUECKUI 3apsia, CHila TOKa, JJIEKTPHUECKOE
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTHUBRIECHUE, PA3HOCTh OTEHIIHANIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Ammepa, cuia JlopeHua, MHAYKTHBHOCTD
KaTYIIKH, SHEPTusi 3JIEKTPUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ M YacToTa KojeOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IpOIlecce TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (POKyCHOE pacCTOSHME M ONTHYEeCKas CHJia JIMH3bI, MpPHU ONMHCAHWU TMPABUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIHYMH, HMX OOO3HAUEHUS M EIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUUHUHY C IPYTMMH BETUYMHAMU;
OIKCHIBATh M3yYCHHbIC KBAHTOBBIC SIBJICHUS M MPOILECCHI, MCIOJB3YS (PU3MUYECKUE BETUUMHBIL:
CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETAa, YHEPTUsl U UMITYJIbC (POTOHA,
HepuoJl MOJypacnaaa, YHEPTrus CBA3M aTOMHBIX SAEp, NMPU OMUCAHUU TMPABUIBHO TPAKTOBATH
¢bu3nyecKuil CMBICI HCHOJb3YEMBIX BEIUYMH, HMX OO0O3HAu€HUsS M €AMHMIBI, YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMH BEIMYMHAMU, BHIUUCIATH
3HaYeHue PU3NUECKON BEITHUNHBI,

aHATM3UPOBaTh (U3UUECKUE TMPOLECCHl M SIBICHUS, MCIONB3Ys (U3NYECKUE 3aKOHBI H
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENbHOIO U MAPAIICIBHOTO COEIWHEHUs
IIPOBOJHUKOB, 3aKkOH JIkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHIYKLHH, 3aKOH
MNPSIMOJIMHEHHOTO pacHpOCTPaHEHUsI CBETa, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHME OWHmTeHHa a1 Qorodddexra, 3aKOH COXpPAaHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXpAHEHHs DSJEKTPHUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOT0 4YMCia, MOCTylaTrhl bopa, 3akOH paJnMOaKTHBHOTO pacrajia, IpU 3TOM pa3iuyarb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPaKEHUE U YCJOBHS (IpaHULBL,
001acTH) TPUMEHUMOCTH;

OTpeeNiATh HANpaBlIEHWE BEKTOpAa WHIYKIIMM MAarHUTHOTO TOJsSI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinsl JlopeHna;

CTPOUTH U OIHUCHIBATH N300pakeHHe, CO3AaBaeMOe INIOCKUM 3epKaJioM, TOHKOM JIMH301;
BBIMIOJIHATh OKCIEPHUMEHTHl [0 HCCIEOBAHUIO (U3WYECKHX SBICHMH M TPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi: Tpu ITOM  (POpMyIupOBaTh
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI;

OCYILECTBIISATh MPSAMBbIE M KOCBEHHBbIC M3MEpEeHHs (PU3MUECKUX BEIWYHH, IPU 3TOM BHIOHMpATH
ONTUMAJIBHBIA CIIOCO0 M3MEPEHHs M MCIOJIb30BaTh U3BECTHBIE METO/bI OLICHKU MOTPELIHOCTEN
U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKHUX BEIMYMH C HCIOIb30BAaHUEM MPSAMBIX W3MEPEHUIl: Mpu
3TOM KOHCTPYHpPOBAaTh YCTAaHOBKY, (DUKCHPOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTHU
busznyecKkux BEIWYMH B BHUAE Tabnull U TpapuKoB, JAenaTh BBIBOABI IO pe3ylbTaTaM
UCCIIC/IOBaHMS,

cobmo1aTh TpaBuiIa 0€301MacHOTO TpyAa MPHU MPOBEJACHUN HMCCIIEIOBAHUNA B paMKaxX y4eOHOTO
HKCIEPUMEHTa, y4eOHO-UCCIIEA0BATEIBCKOM M TMPOEKTHOW JEATENbHOCTH C HCIIOJIb30BaHHEM
W3MEPUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 00OPYI0BAHHS;

pemaTh pacu€THBIE 33/a4M C SBHO 3a/JlaHHON (M3WYECKON MOMEIbIO, MCIONb3Ys (pHU3nuecKue
3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHallM3a YCJOBHS 3aJaud BbIOMpaTh (DU3MUYECKYI0 MOJEIb,
BBIJICJIATE (PU3UYECKUE BETUMUMHBI M (HOpMyIbl, HEOOXOMUMBIE Uil €€ pelIeHHs, MPOBOIUTH
pacyéThl U OILIEHUBATh PEANbHOCTh MOJYYEHHOT'O 3HAYEHUST GPU3UYECKON BETNUNHBL;



pliraTb KA4YCCTBCHHBLIC 3a/la4W: BBICTpAUWBATL JIOTUYCCKU HCHIPOTUBOPCUUBYIO ILCIIOYKY
paccyXIeHHIA ¢ OMTOPO Ha N3YYEeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UICCKHUE SIBIICHUS;
HCIIOJIB30BAaTh MpHU PCIICHUU y‘IGGHBIX 3aaa4 COBPCMCHHBIC I/IHq)OpMaI_II/IOHHBIG TEXHOJIOTUU OJIA
MIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINU U TIPEICTABICHHUS YIeOHOH U HAyYHO-TIOMYJISIPHOM
uHpOpMaLlUK, TOJYyYCHHOH M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH aHAIM3HPOBATH
noJTy4aemMyro HH(OpMaIuio;

OOBSICHATh TNPHHLUUIBI JEHCTBUS MAaIIMH, NMPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarb
YCIIOBHS UX 0€30MMacHOTO MCIIOJIb30BaHUS B IOBCETHEBHON JKU3HU;

IPUBOIUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIB30BaTh TCOPCTUYCCKUC 3HAHUSA I10 (bmm(e B HOBCCHHGBHOﬁ KU3HU OJIA O6CCHC‘ICHI/IH
0€30IacHOCTH TIpU O0paIlIeHHH ¢ TIPUOOPAMHU U TEXHUISCKHUMHU YCTPOUCTBAMM, JIJISI COXPaHEHHUS
3JI0POBbS U COOTIOACHUSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTth B TpyIIie C BBITOJHEHHEM Pa3IMYHBIX COIMATBHBIX POJIEH, TUIAHHUPOBATH paboTy
TPYMNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTM W  IJJAHUPOBATh JCATEIbHOCTh B
HECTaHJAPTHBIX CUTYAIHsIX, aJleKBATHO OLECHMBATH BKJAJ KaXJIOTO M3 YYACTHHKOB TPYIIIHI B
pelIeHne pacCMaTPUBAEMOM MTPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3ie/ioB U TeM
Ne ni/m — Beero Konrpoabusie Ilpakruyeckue (UHPpPOBbIE)
padoThI padGoThI o0pa3oBaTe/bHbIC
pecypchl
Pa3znen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 Bubmiorexa LJOK
https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
Bbu6nmuoreka [JOK
21 | Kunemaruxa > https://m.edscl)lo.ru/7f4lbf72
bu6mmoreka [IOK
2.2 Jlunamuia 7 https://m.edS(I)_E).ru/7f41bf7 2
2.3 3aKOHBI COXPaHEHHS B MEXAHUKE 6 1 1 Eggiﬁﬁiﬁiﬁg{fn f41b72
Nroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASI ®PU3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 https://m.e dS(I)_E).ru 17£41bE72
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 5 bubmmoreka [IOK
TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 24
Paznen 4. 9JIEKTPOJIUHAMUKA
4.1 DneKTpocTaTuKa 10 1 1 EtI:S:I/d/(r)rleIziascl)loorIlf FTEA1bE72
49 [TocTosHHBIN 251eKTpUUYECKU TOK. TOKH B 12 1 1 bubmuorexa [JOK

Pa3JIMIHBIX Cpeaax

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




Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJTACC

KosnuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM
Ne n/m Konrpoabubie  IIpakruyeckue (uudpoBbie)
NPOrpamMMbl Bcero
padoThI padoTsI o0pa3oBaTejibHbIE
pecypcebl
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruauTHO€e 1oJie. DIeKTpOMarHuTHas 11 1 3 bubnuoteka [JOK
) MHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbI
71 MexaHn4ecKkHe U AIEKTPOMarHuTHBIE 9 1 bubnuoteka [JOK
) KoseOaHus https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
22 MexaHu4ecKkue U 3J1€KTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crieNMAILHON TEOpUH 4 1 but6mmoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmunoreka LIOK
4.1 OJ1eMeHTH KBAHTOBOM OIITHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 771p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pazpeny 15
Pa3znen 5. DJEMEHTbBI ACTPOHOMUU U ACTPOOPU3UKHU
5.1 DJIeMEHTHI aCTPOHOMUU M acTpODHU3UKH 7 1 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmoreka [{OK
61 Obobutroruee nosropetie 4 https://m.edS(])_E).ru/7f410970
Nroro no pazgeny 4
PeszepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
- KoJsanuecTBo 4acoB JJIeKTPOHHBbIE HU(POBHIE
/i Tema ypoka Beero Kourpoasubie IlpakTnueckue o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 ®usuka — Hayka o npupone. Hayunsie MeTozsl 1 bubmmoreka [IOK
TTO3HAHMS OKPYXKAIOIIEro MUPa https://m.edsoo.ru/ff0c32e2
Poaw 1 mecTo pusuku B hopMHpOBaHUH COBPEMEHHOMN Bubnmorexa [IOK
2 Hay4HOU KapTHUHBI MHpa, B [IPaKTUYECKON 1 https://m.edsoo.ru/ff0c33e6
NeSITeIbHOCTH JIIOJIeH
Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh Bubmuotexa LIOK
3 MEXaHUYECKOTo JABWKeHHUs. [lepemerenne, CKOpocTs, 1 https://m.edsoo.ru/fi0c3508
YCKOpEHHUe
. bubmuorexa [JOK
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 https://m.edsoo.ru/ff0c3620
. bu6mmoreka [IOK
5 PaBHOYCKOpEHHOE TIPSIMOTTMHEHHOE ABUKCHUE 1 https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe mazieHne. Y cKopeHrne CBOOOHOTO TaIeHuUs 1 Eggglld/(gzliiascl)loorﬁlff0039cc
7 KpuBonuneiinoe nBuxeHue. [[Brmkenne MatepraibHON 1 bubmuorexa [JOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
] [Tpunnun otHocutensHOCTH ['anunes. uepruansHble 1 bubmmoreka [IOK
cucteMbl otcueTa. [lepBrii 3akoH HeroToHa https://m.edsoo.ru/ffO0c3be8
9 Macca tena. Cuna. [IpyuHuun cynepno3uuuu Cui. 1 bubmmoreka [JOK
Bropoii 3akon HproToHa 117151 MarepruaabHON TOYKA https://m.edsoo.ru/ffO0c3be8
. bu6mmoreka [IOK
10 Tpernii 3akon HproTOHA 17151 MarepuaabHbBIX TOUYEK 1 https://m.edsoo.ru/ffOc3be8
11 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas 1 bubmmoreka [IOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Egggl;llﬁeeliiorﬁ/fmc%l?&




Cuna tpenus. Koapdumment tperns. Cuna

13 COIIPOTHUBIICHUS NPU ABMKEHUU TeJa B KHUAKOCTH HIIN bubmorexa LHOK
https://m.edsoo.ru/ff0c3{76
rase
[TocTynarenbHOE U BpalarebHOE JBUKEHUE
14 a6cony}0THo TBép,I[OFOpT:JI'Ia. MOMeH");[ cuinl. [Tnmeyo Bubmiorexa LJOK
N https://m.edsoo.ru/ff0c41a6
CUJIBL. YCIIOBUSI paBHOBECHS TBEPAOIO Tea
Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
15 MaTe;I/IaJ'IBHBIXpTO‘IeK. I/IMHy.]'II)(; CHUJIBI. 3aKOH bubmmorexa [IOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJbca. PeakTuBHOE IBUIKEHUE
PaGora u moutHOCTh cuibl. KuneTudeckast sHeprus
16 MaTepHanLH:;f Touku. Teopema 00 I/ISMeHeHI/II/Ip bubmmorexa [IOK
NS https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH
[TorenumnanesHas 31eprus. [loreHuuansHas sHeprus
17 ynpyroLI z[eq)opMHpOBI;HHoﬁ npymLI/IIHLI. HOTeHquanLHaﬂ bubmmorexa [TOK
https://m.edsoo.ru/ffOc461a
SHEPrus Tella BOJIM3H MOBEPXHOCTH 3eMIIU
[ToreHunanbHbIe U HEMOTEHIMAIbHBIE CUITbL. CBSI3b
13 paboThl HEMOTEHIIUATBHBIX CUJI C U3MEHEHHUEM bubmmoreka [JOK
MEXaHUYECKOU SHEPTHH CUCTEMBI Tel. 3aKOH https://m.edsoo.ru/ff0c478c
COXpaHEHUsI MEXaHUYECKOW SHEPTUn
Jlaboparopnas pabota «VccrnenoBanue cBsi3u pabOThI
19 CUJIBI C U3BMEHEHUEM MEXaHUYECKOM YHEPruu Tena Ha
MIPUMEPE PACTSKEHUSI PE3UHOBOTO JKT'YTa)
20 KonrtponsHas padora no reme «Kunematuka. bubmmoreka [IOK
Jlnnamuka. 3aKOHBI COXpaHEHHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
1 OCHOBHBIE TOJIOKEHHST MOJIEKYIISIPHO-KMHETUYECKOM bubmuorexa [JOK
teopur. bpoyHoBckoe nBmxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
Xapakrep JBUKEHUS U B3aUMOJICHCTBUS YaCTHULL
22 BelecTBa. MoJienu CTpoeHus ra3oB, KUIKOCTEH 1
TBEPABIX TN
23 Macca monekyn. KonnuectBo Bemectsa. [loctosiHHas
ABoraapo
24 TermnoBoe paBHOBecue. TemnepaTypa U €€ U3MEPEHUE.




[llxana remneparyp Llenscus

25 Wneanbusiii raz B MKT. OcHoBHoe ypaBHeHue MKT Eﬁﬁﬁiﬁiﬂﬁ/ffw Afde
36 ummeriveoKOH HeprHIE ke MORERYA. ubmiorera LIOK
. https://m.edsoo.ru/ffOc511e
Ypasaenue Mengeneena-Knanelipona
27 3axon [lanpToHa. ['a30BbIe 3aKOHBI
73 Jlaboparopnas padota «MccnegoBanue 3aBUCUMOCTH
MEXTy apaMeTpaMu COCTOSIHUS Pa3pEeKEHHOTO ra3ay
29 N3omporieccrl B naeanTbHOM Ta3e U uxX rpaduyeckoe bubmuorexa [JOK
IIPE/ICTaBICHHE https://m.edsoo.ru/ff0c570e
BuyTpeHHs dHeprus TepMOAMHAMUYECKOM CUCTEMBI U
30 crroco0nI €€ n3MeHeHus. KoandecTBo TeIoThl 1 bu6mmoreka [IOK
pabota. BHyTpeHHsIsI SHEPTUS OJTHOATOMHOTO https://m.edsoo.ru/ff0c5952
UJealIbHOTO Ta3a
31 Buael Teronepenauu bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
32 VnenbHas TEMIOEMKOCTH BelecTBa. KomnuecTBo bubmuorexa [JOK
TEIUIOTHI TIPH Terutonepeaade. AanabaTHbIN MPOIIeCe https://m.edsoo.ru/ff0c5c36
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €70 TPUMEHEHUE K bubmuorexa [JOK
M30IpoIieccam https://m.edsoo.ru/ffOcSefc
34 HeobOpartumocTs niporieccoB B mpupoae. Bropoii 3akon bubmuorexa [JOK
TEPMOJUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [punuun nevictust u KII/I TemioBoi MammHel EES::I;I/(I)ITliIBaS(I)l()(.)rIS/ffOC 6002
36 Huxn Kapnao u ero KITJJ
37 DKOJIOTHYECKUE TTPOOIEMBbI TEMII0IHEPTECTHKH
38 O6o0maromuii ypok «MonekyispHas Gpu3nka. bubmuorexa [JOK
OCHOBBI TEpPMOIMHAMHUKM https://m.edsoo.ru/ff0c6938
39 KonrtponsHast pabora no teme «MomnexkynsipHas bubmmoreka [IOK

¢uzuka. OCHOBBI TEPMOJMHAMUKI

https://m.edsoo.ru/ffOc6a50




40 [TapooOpazoBanue u koHaeHcaus. Vicnapenue u bubmmoreka [IOK
KHUIICHHE https://m.edsoo.ru/ff0c63b6
A1 AOCOIIIOTHAs! 1 OTHOCUTEJIbHAS BJIAXKHOCTH BO3/TyXa. bu6mmoreka [IOK
Hacpimennslii nap https://m.edsoo.ru/ff0c64d8
| e Kpmerammoncne § i ek Bumorera 0K
: https://m.edsoo.ru/ff0c65f0
KpucTtaiibl. COBpeMEHHBIE MaTePHAIIBI
43 [InaBnenue u kpucraumsanus. Y gejbHas TeIoTa bubmmoreka [IOK
maBieHus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHEHHE TEIIOBOTO OamaHca https://m.edsoo.ru/f0c6820
45 DJeKTpu3alus Tea. DIeKTprudeckuil 3apsa. /Isa Buaa bu6mmoreka [IOK
NEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0c6bcc
[IpoBOHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH. bubmmoreka [IOK
46
3aK0H COXpaHEHUs ICKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bce
47 B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. Toueunsrit bu6mmoreka [IOK
ANEKTPUUECKUN 3aps]l https://m.edsoo.ru/ffOc6ced
o | oot e o Bumorera 0K
. ' https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
49 Pabota cun anekrpocraruyeckoro nosist. [lorenmman. bubmmoreka [IOK
PasHocTh moTeHnaIoB https://m.edsoo.ru/ff0c6f00
50 IIpOoBOIHMKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM bubmmoreka [IOK
nosie. JluanekTpuyeckasi IpOHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
N bu6mmoreka [IOK
51 OnexrpoémkocTs. Konaencarop https://m.edsoo.ru/ff0c7126
57 DNEeKTPOEMKOCTH TNIOCKOTO KOHJIEHCAaTOopa. DHEPrust bubmmoreka [JOK
3apsOKEHHOTO KOHJIGHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHnas pabota "M3mMepeHne 3MeKTPOEMKOCTH
KOHJIeHcaTopa"
s4 [IpuHnuUI neicTBUS U IPUMEHEHHUE KOHIEHCATOPOB,

KOIMPOBAIBLHOTO ariapara, CTpyHHOT0 IPUHTEpa.




DnexkTpocTaTHyecKas 3aluTa. 3a3eMICHUe
AIEKTPONPUOOPOB

DJIEKTPUUYECKUH TOK, YCIOBHUSA €0 CYIIIECTBOBAHUA.

55 ITocrosinnbIii Tok. Cuna Toka. Hanpsxenue.
Conporunenue. 3akoH Oma JJ1s1 ydyacTKa Hernu
[TocnenoBarenbHOE, MapajlIeILHOE, CMEMIAHHOE
56 coe I/IIfGHI/Ie MIPOBO ,HHEOB JIa6o a’To Has paboTa 0.5 bubmorexa [IOK
8 POBOAL - 21adopatopHai p ' https://m.edsoo.ru/ff0c74{0
«M3ydeHne CMEIIaHHOTO COSAMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bu6mmoreka [IOK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma aJ1s TOHOM (3aMKHYTO#) AJIEKTPUYECKON
neru. Koporkoe 3ambikanme. JlabopaTtopnast pabora bubmuorexa [JOK
58 0.5
«M3mepenne DJ1C nucTouyHnKa ToKa U €ro BHyTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTHUBIICHUS
Pesepsubiil ypox. KonTponsHast pabora 1o TeMe
59 "BHeI:q 0 I/I}I’{I;MI/IKa" / ]IB)ce OCCHI;ICKa;{ MPOBEPOYHAS bubmorexa LIOK
pox P POBCp https://m.edsoo.ru/ff0c8c56
pabora
Oo6o06maromuii ypok «MeKTpoInHAMUKAY / Bbu6nuoreka [JOK
60 .
Bcepoccuiickas nmpoBepouHas padboTa https://m.edsoo.ru/ff0c88be
DneKTpoHHAs! TPOBOAMMOCTH TBEPBIX METAIIOB.
61 3aBUCUMOCTb CONIPOTUBIIEHUS METAIIIIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTh
62 DJIIeKTpUYECKUi TOK B Bakyyme. CBoiicTBa
ANEKTPOHHBIX IMYYKOB
ITonympoBOIHUKH, UX COOCTBEHHAS U IIPUMECHAS
63 I o;’: pI/IMO(I)[TB CsoiicTBa n-me exopa bubmaorexa LIOK
POBOII ) p pexoza. https://m.edsoo.ru/ff0c84ae
[ToympoBOTHUKOBEIE PUOOPHI
OneKTpUIECKHUH TOK B paCTBOpaX M paciiiaBax
64 JJIEKT pOJII/ITOB DIIeKT I())JII/ITI/IEGCKaSIpHHCCOHHaHI/ISI bubmuorexa LIOK
P ' p ' https://m.edsoo.ru/ffOc82ba
DJIEKTPOJIN3
65 DJIIEKTpUYECKUH TOK B razax. CaMmoCTOSTENbHBIN 1 bubmuorexa [JOK

HECAMOCTOSATEIbHBIN paspsa. Monnus. [lnazma

https://m.edsoo.ru/ffOc84ae




DnexkTpudecKkue mpudopsl U yCTPOICTBA U UX

Bbubnmuoreka [JOK

66 npakTHIeckoe nmpuMeHenue. [IpaBuia TeXHUKH 1 hitps://m.edsoo.ru/f0c86fc
0e30MacHOCTH
6 Tlootommmu ancxrpuseoni vox. Tokn s pasmsx | | Bubmiorera LIOK
p ’ P https://m.edsoo.ru/ffOc8a8a
cpenax»
63 PezepBHblit ypok. O6o0maronuii ypok mo remam 10 1 bubmmoreka [IOK
KJiacca https://m.edsoo.ru/ffOc8t6¢
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11 KJTACC

KoanuecTBO 4acos

DJIeKTpOHHbIe U (POBbIE

Ne Tema ypoka Kounrpoabusie IlpakTuueckune 00pa3oBaTe/IbHbIe
n/n Bcero
padoThbI padoTsI pecypcnl
ITocTosiHHBIC MarHUTHI U X B3aMMO/ICHCTBHE.
1 MarnautHoe nosie. Bektop MaFHI/ITH(')HI‘/JI WHIYKIIUY. 1 bubmorexa [IOK
. https://m.edsoo.ru/ff0c9778
JlvHUY MarHUTHON MHIYKITUN
) MarauTHoO€e 1oJie MPOBOJIHKUKA C TOKOM. OMBIT 1 bu6mmoreka [IOK
Opcrena. BzanmonelicTBie NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas paboTa «3ydeHrne MarHUTHOTO MO 1 1 bubnmoreka [JOK
KaTYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
elCTBHE MarHUTHOTO ITOJISI HA MPOBOAHUK C TOKOM.
4 J(:J[Hna Awmmnepa. JlabopaTopHas pagOTa iI/ICCHGILOBaHI/Ie 1 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0c9acO
JEHCTBUS TTOCTOSIHHOT'O MarHUTa Ha PaMKy C TOKOMY
elCTBHE MarHUTHOT'O TTOJISI Ha JIBHIK cs
5 ipﬂ}}(eHHon yactuily. Cuna Hoﬂpenug};}gom CHJIBI 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKus. [1oTok BekTopa
6 MarHuTHOW MHAYKUUK. D/]C nHayKunu. 3aKoH 1
JIEKTPOMArHUTHOM MHAyKuuu Papanes
7 JlaboparopHas pabota «lccrnenoBanue sBIEeHUS 1 1 bubmmoreka [JOK
AJICKTPOMArHUTHOU WHTYKITHH https://m.edsoo.ru/ffOcal 50
NaayKTUBHOCTD. SIBICHNE cCaMOUH, un. DJ1C
8 CaMIE)y;HI[yKI_II/II/I. OHeprus MaFHHTHizgliIOHH KIaITyH_IKI/I 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMAarHUTHOE TI0JIe
TexHu4eckue ycTpouCcTBa U UX IPUMEHEHHUE:
9 MTOCTOSTHHBIE MarHUTHI, JIEKTPOMArHUTHI, 1
AIIEKTPOJIBUTATEINb, YCKOPUTEIN DJIEMEHTAPHBIX
YaCTHIl, MHAYKITHOHHAS TICYb
10 O6o06maromuii ypok «MarHuTHoe ToJie. 1 but6mmoreka [IOK

DJNIeKTpOMarHuTHasE MHIYKIUSD)

https://m.edsoo.ru/ffOcab82




KonTtponsHas pabora no Teme «MarHuTHoe ToJie.

bubmunoreka LIOK

1 DNIeKTpOMarHuTHasE WHIYKITHSD https://m.edsoo.ru/ffOcad58
CBoOoIHBIE MEXaHHYECKHE KOIeOaHusl.
12 FapMoﬁnquKHe KoseOaHus. YpaBHEHUE bubmorexa I[IOK
9 https://m.edsoo.ru/ff0caf06
rapMoHn4eckux konebanuii. [IpeBpaiienue snepruu
JlaGopaTtopHnas paborta «/cciaenoBaHue 3aBUCHMOCTH
13 nepuo/ia MajbIX KojeOaHui ITpy3a Ha HUTHU OT JUTMHBI
HUTH U MacChl Ipy3a»
KoneGarenbubiii kKoHTYp. CBOOOIHBIC
3JIEKTPOMAarHUTHBIE KOJeOaHMs B UeaTIbHOM Bu6muotexa [JOK
14
KOJIe0aTeIbHOM KOHTYpPE. AHAJIOTHS MEXTY https://m.edsoo.ru/ff0cb820
MEXaHUUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B Bu6muotexa [JOK
HJeaTbHOM KO0JIeOaTEThbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxarMuUX KOJIeOAHUSIX.
16 BEIHI;/}KILGHHI)IG MexaHylfI(qec;HHe KoJiebanus. Pe3onanc. Bubmzorexa HOK
https://m.edsoo.ru/ffO0cbb86
BrIHyKIeHHBIC 2JIEKTPOMAarHUTHBIC KOJIeOaHuUs
[Tepemennpliii Tok. CHHYCOUATBHBIN TEPEMEHHBIN
17 TOIE MontHocCTh nepeMgHHofo TOKA. AMII;J'II/ITy,HHOG u bubmorexa [IOK
. https://m.edsoo.ru/ffOcbd34
NEHCTBYIOIee 3HAYCHHUE CHUITBI TOKA U HATIPSDKEHUS
18 Tpauchopmarop. [IpousBoacTBo, nepenada u
noTpedsieHue 3JIeKTPUUECKON IHEPTHH
VYCeTpoiCTBO M MPAKTUYECKOE MPUMEHEHUE
19 3ne1?TqueCKorop3B0HKa, reHepETopa MIEPEMEHHOTO bubmmorexa HOK
. https://m.edsoo.ru/ff0cc324
TOKa, JIMHUH 3JIeKTporiepeiad
DKOJIOTUYECKUE PUCKH ITPH MPOU3BOJCTBE
20 aneKTpo3Hepruu. Kynprypa ncnonb30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHnuecKre BOJIHBI, YCIIOBUS PACIIPOCTPAHCHHUS.
21 ITepuon. Cxopocthb pac’n};)oCTpaHgHmpn I[J'II:/IHa BOJIHBI. bubmorexa [IOK
https://m.edsoo.ru/ffOcca54
[Tonepeynsie ¥ MPOJOTHHBIE BOJTHBI
22 3Byk. CxopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa bubmuoteka [IOK




ToHa. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

3JI€KTpOMaI‘HI/ITHBIe BOJIHBI, UX CBOICTBa U CKOPOCTh.

bubmunoreka LIOK

23 [[Ixana >MeKTPOMarHUTHBHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIIMIIBI paIOCBA3M U TeNeBUICHUS. Pa3BuTre
CpPEACTB CBsA3U. Pannonokanus
bubmunoreka LIOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBD» https://m.edsoo.ru/f0ccoS
[IpssMonnHEITHOE pacCIPpOCTPAHEHNE CBETA B
26 OII[)HOPOHHOﬁ cpez[%. T(E)qeqlli)mﬁ HUCTOYHHK cBeTa. Jlyu Bubmorexa HOK
https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmoreka [JOK
27 .
[TocTpoeHue n300pakeHNH B IITIOCKOM 3€pKaJie https://m.edsoo.ru/ff0cd4e0
73 IIpenomnenue ceta. [lonHOE BHYTpEHHEE OTPAKEHHUE. bubmuoreka [JOK
[IpenenbHbIi yroi MOJIHOTO BHYTPEHHETO OTPAXKEHHUS https://m.edsoo.ru/ff0cd7f6
JlaboparopHnas pabota «M3mepeHue mokasarens bubnmoreka [JOK
29
MIPEIOMJICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenne nzobpakenuii B nna3e. Dopmyna bubmuoteka [JOK
TOHKOM JIMH3bI. Y BEJIMUYEHHE JINH3bI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB
N300paKCHUH B JIMH3AX)
Hucnepcus cBera. Cl0XHBIN cocTaB 6€JI0r0 CBETA.
32 I{Bet. JlabopaTopHas padora «Habmronenune
JTUCTICPCUU CBETA»
33 Wntepdepennus ceera. udpakuus cera. Bu6muotexa [JOK
Hudpakmronnas pemeéTka https://m.edsoo.ru/ffOced22
34 [ToniepeunocTh cBeTOBBIX BOJH. [lomsipuzanus ceeta bubmorexa I[IOK
https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpruOOPHI U YCTPOUCTBA U YCIIOBUS UX
06e301acHOTO TPUMEHEHUS
36 I'panuLIBl MPUMEHUMOCTH KJIACCUUYECKOW MEXAHUKH. bubnuoteka [JOK
[TocTynars! cnenuaibHON TEOPUH OTHOCUTENBHOCTU https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE bubmmoreka [JOK




BPCMCHH U COKPAIICHUC NJIMHLBL

https://m.edsoo.ru/ffOcfa42

38 OHeprus U UMIYIbC PENATUBUCTCKON yacTULbl. CBA3b Bu6muotexa [JOK
MAcCChI C SHEPTHEH ¥ UMITYJIbCOM. DHEPTHUs TTOKOS https://m.edsoo.ru/ffOcfc68
39 Kontponbnas padota «Ontuka. OCHOBBI ClIeIHATEHON bubmuoreka [JOK
TEOPUU OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus U UMIYIbC Bu6muotexa [IOK
dboToHa https://m.edsoo.ru/ffOcfel16
A1 OTtkpeiTHe U uccienoBanue Goroddpdexra. OnbITH A. bubmuoteka [JOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonbl hoTtorddexra. YpaBHeHHE DUHIITEHHA IS bubmuoteka [JOK
doroaddekra. «Kpacnas rpanuna» porosddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbitel [1. H. JIebenera. bubnmoreka [JOK
XUMHUYECKOE IEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUUeCcKre yCTPOMCTBA U MPAKTUYECKOE
44 npuMeHeHue: (HOToINeMEeHT, GOTOAATYUK, COTHEUHAS
OaTapesi, CBeTOIUO]T
45 Pemenne 3agad mo reMe «DJeMEHTHI KBAHTOBOU bu6mmoreka [IOK
ONTUKN https://m.edsoo.ru/ff0d0302
16 Monenbs atoma Tomcona. OnbiThl Pezepdopaa mo Bu6muotexa [JOK
paccesiHuio a-dactull. [Imanerapras Moens aToma https://m.edsoo.ru/ff0d091a
bubmunoreka LIOK
47 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
o | e o oo e BiGores 10K
' https://m.edsoo.ru/ff0dOafa
CIEKTPOB
| e e B S o LOK
' https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3Ty4eHHE
50 OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa mo bubnuoteka [JOK
OIPEEIICHUIO COCTaBA PaJIMOAKTUBHOIO U3ITyUEHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiictBa anb(a-, 6era-, raMmma-u3nydeHus. Bnusaue

PAAVOAKTUBHOCTH Ha KUBBIC OPraHNU3MbI




52

OTKpbITHE TPOTOHA U HEUTpOHA. 30TOMBI. Asbda-
pacmaj. DJIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacma.
'amma-n3nyuenue

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHble peakuuu.
Snepusiii peaktop. [Ipobiaemsbl, TepCIEKTUBHI,
HKOJIOTMUECKHUE aCIEKTHI SIACPHON IHEPTETUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Mertoabl HaOMIOEHUS U PETUCTPAIIUN FTIEMEHTAPHBIX
yactuil. Kpyrisiii cton «@yHIaMeHTalbHbIE
B3auMoJielicTBHs. ENMMHCTBO (hu3ndeckoil KapTUHBI
MHUpa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Oranbl pa3BUTHs acTpoHoMuu. [Ipuknaanoe u
MHUPOBO33PEHYECKOE 3HAYEHHUE acTPOHOMUU. Buj
3BE3nHOrO HeOa. Co3Be3nus, ipKue 3BE3IbI, IIIAHETHI,
ux BUIMMoOe JiBrKeHne. CoJHeuHas cucTemMa

56

Comnnue. ConHeuHass akTUBHOCTb. MICTOUHUK SHEprun
ComnHia u 38631

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3IbI
[JIABHOM NOCJIEA0BATEIbHOCTU. BHYyTpeHHEE CTpOCHUE
3BE31. COBpEMEHHBIE MPECTABICHUS O
IIPOUCXOXKACHUHU U 3BoIroLuu CostHIA U 3BE3]

58

Mieunsiii I[Iyrs — Hama ['anaktuka. [lonoxenue u
nemxenne Connna B [Nanaktuke. ['anaktuku. YEpHble
JIBIPHI B SIIpaX TaJIaKTUK

59

Bcenennas. Pa30eranue ranakruk. Teopus bonbioro
B3phIBa. PenuKkTOBOE M3MyyeHne. MeTtaraiakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

KoHnTtposbHas pabota «2JIeMEHTBl aCTPOHOMHUH U
acCTpOHUHKIY

62

O6o06matomuii ypok. Ponb pu3uku u acTpoHOMHUH B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM, COIIMAJIbHON B
ATUYECKOH chepax NeaTeIbHOCTH YelIOBeKa




Ob6o6maromuit ypok. Poib u mecro pusuxu u

63 aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTUHE MUpPa !
O6o06matromuii ypok. Pons pusudeckoit Teopuu B
64 (GbOopMUPOBAHUU TIPENICTABICHHA O PUINIECKOM 1
KapTHUHE MHUpa
O6o0maromuii ypok. Mecto GU3NIeCcKOi KapTHHBI
65 MHUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO- 1
HAyYHBIX IPEJICTABICHUN O IPUPOE
66 PesepBHbIil ypok. MarauTHOE T0JI€. 1
DNEeKTPOMarHUTHAS. WHYKIIHSI
67 PesepsHblil ypok. OnTuka. OCHOBBI CIELIMATILHOU 1
TEOPUU OTHOCUTEIbHOCTH
63 Pesepnsiit ypok. KBantoBas gpusuka. DneMeHTHI 1 Bu6muotexa [JOK
ACTPOHOMHUHU U aCTPOPUZUKHU https://m.edsoo.ru/ff0d 1784
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA3OBATEJIbHON ITPOTPAMMBI

10 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha NMPUMEPAxX pojib U MeCTO (GU3MKU B (OPMHPOBAHUU
COBPEMEHHOM HayYHOM KApTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUUYECKON NEATEIbHOCTH JIHOICH

10.2

VY4YuTBIBaTE TpaHHULBl NPUMEHEHUS HU3YYEHHBIX (DU3MUECKUX MOJeNei:
MaTepuajbHas TOYKa, HWHEpIUalbHas CUCTeMa OTcuéra, aOCOII0THO
TBEPAOE TENO, UACAIBHBIM Ta3; MOJEIM CTPOCHMs TIa30B, JKUIKOCTEH H
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3aps] — IpPU PELICHUU
bu3nIecKux 3a1aq

10.3

Pacnio3naBate ¢usnveckue sBICHUS (MPOIECCH) W OOBICHATh WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHUYECKOH TEOpUuHu
CTPOEHHsI  BellecTBa M DJJIGKTPOJUHAMHUKH:  paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUYKEHHE, CBOOOTHOE MAaJCHHUE Tel,
NBIDKEHUE 10 OKPY)KHOCTU, MHEpLUs, B3auMojeicTBue tei; nuddysus,
OpOYHOBCKOE JBHKCHHME, CTPOCHHE JKUIKOCTeH U TBEPABIX Ted,
W3MEHEeHHEe 00bEMa TeNl MpH HarpeBaHWM (OXJAXIECHHUH), TETIOBOE
paBHOBecHE, HCHApEHHUE, KOHIAECHCAIMs, IUIABICHUE, KpUCTaJJIA3aLus,
KHUIIEHHE, BJIA)KHOCTh BO3/yXa, MOBBIINICHHE [aBIEHUS Tra3za IpU €ro
HarpeBaHUU B 3aKPLITOM COCYIE, CBA3b MEXKAY IIapaMeTpaMH COCTOSHHS
rasza B M30MpoIeccax; AIEeKTpU3alus TeJl, B3aUMOJCHCTBHE 3apsiioB

10.4

OnuceiBaTh MEXaHUYECKOE ABMKCHHE, UCTIONB3YS (DU3MUECKHUE BETUYHHBIL:
KOOpJMHATA, MyTh, IIEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUJa,
UMITyJIbC ~ Tejla, KHUHETHYeCcKass »JHEeprusi, IOTEHUUaIbHas SHEprus,
MexaHW4eckas paboTa, MEXaHWUYeCKas MOIIMHOCTh, TP  OINHUCAHHUH
MPAaBUJIBHO TPAKTOBAaTh (PU3WYECKUN CMBICT HCIOJB3YEMBIX BEITUYHH, HX
0003HaUYCHHUSI U E€AWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIIUE JTAHHYIO
(U3UYECKYIO BEIMYUHY C APYTUMHU BEIMUYUHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TN U TEIUIOBHIC SBIICHUS,
UCTIONB3YS (PU3NYECKNE BEIMYMHBL: TaBICHUE Ta3a, TEMIIEpaTypa, CpeIHss
KUHETHYeCcKast HEPrusi  XAOTHYECKOTO  JIBHIKEHUS MOJIEKYI,
CpeOHEKBaJpaTUYHas CKOPOCTh  MOJIEKYJd, KOJHMYECTBO  TEIUIOTHI,
BHYTpPEHHSSI 3HEprus, pabora rasza, KOdQQHUIMEHT MOJE3HOTO JEHCTBUS
TEIUIOBOTO  JIBUTATENSA; TPH  ONHCAHWHM  TPABWIBHO  TPAKTOBATh
¢u3nyeCKuil CMBICT HUCHOJB3YEMBIX BEJIMYMH, HX OO0O3HAUCHUS H
CMHUIIBI, HAXOAUTH (HOPMYJIBI, CBS3BIBAIONINE MAaHHYIO (QH3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYMHAM

10.6

OnuceIBaTh HN3YUCHHBIC SJICKTPHUYCCKUC CBOMCTBA BeIIEeCTBa u
AJICKTPUYECKUE SIBICHUS (TIPOIIECCHI), UCTIONB3YS (DU3UYECKUE BEITUYUHBI:
DIIEKTPUYECKUN  3apsi, DJIIEKTPUYECKOE TIOJe, HANPSKEHHOCTh IOJI,
MOTEHIINAJ, PA3HOCTh MOTCHIIUAIIOB; TIPY ONMMCAHUH TPABUILHO TPAKTOBATh
q)H?;H‘-IGCKHfI CMBICJT UCIIOJIb3YCMBIX BCIIMYUH, UX 0603Ha‘-IGHI/I}I n CIUHHUIIBI,
yKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIIME JaHHYIO (DPU3HUYECKYIO BEITHYMHY C
APYyruMu BCIIMIMHAMU




10.7

aHAJIM3UPOBaTh (PU3NYECKHUE MPOLECCHl U SIBIECHUS, UCTIONb3Ys (PU3NUECKUE
3aKOHbI U INPUHLHUIBL 3aKOH BceMupHoOro tarorenus, I, II u III 3axonsI
HeroTOHa, 3aKOH COXpaHEHHS MEXaHWYECKON JHEPrUH, 3aKOH COXPaHEHUS
UMITyJIbCA, IPHUHLMII CYNEpPIO3ULMU CWI, IPUHLHUI PpPaBHOIPABUS
MHEPLHAJIBHBIX CHCTEM OTCUYETA; MOJEKYJIAPHO-KMHETHYECKYIO TEOPHIO
CTPOCHHMsI BEIIECTBA, a30BbIE 3aKOHBI, CBI3b CPEIHEH KHHETHUYECKOU
SHEPrMM TEIUIOBOIO JIBUXKEHUS MOJIEKYJ C a0CONIOTHOH TeMIeparypou,
IIEPBbI 3aKOH TEPMOAMHAMUKM; 3aKOH COXPAaHEHUSA SIJIEKTPUYECKOIO
3apsiza, 3akoH KynoHa; mpu 3TOM paziauyaTh CIOBECHYIO (DOPMYJIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBHUS (IpaHMIIbI, 00JIACTH)
IIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE MPHUHIMIBI JCHCTBUS MalluH, OpUOOPOB U
TEXHUYECKUX  YCTPOWCTB;  pa3NuyarTh yCIOBUS HUX  0€3011acHOTO
WCIIOJIb30BaHNUs B [IOBCETHEBHOM JKU3HU

10.9

BBIMONHATE 9KCIIEPUMEHTHI 10 WCCIICAOBAHUIO (DU3MUYECKUX SIBICHUH W
MponecCoOB C UCIOJIb30BAHUEM IIPAMBIX U KOCBCHHBIX H3MepeHI/II>'I; IIpu 5TOM
dbopmyaupoBath mpodeMy (3aauy) U TUIIOTE3Y yU4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIOKEHHOTO 000pyIOBaHUsI, IPOBOJAUTH OMBIT
U GOPMYJIMPOBAThH BHIBOJIBI

10.10

OcymiecTBISITh NMPSIMBIE W KOCBEHHBbIC M3MEpPEHUS (HU3UUYCCKUX BEIIMUYWH;
OpU 3TOM BHIOMPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS U HUCIOJIb30BATh
M3BECTHBIE METO/IbI OLEHKH MOTPEMIHOCTEN U3MEPEHUI

10.11

HccnemoBaTh  3aBUCHMOCTH  MEXAY (M3UYECKHMMH  BEIUYMHAMH C
UCIIOJIb30BAHUEM MPSMBIX HW3MEPCHHH; TPH O3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHPOBATh  pe3ydbTaThl  MOJYYCHHOH  3aBUCHMOCTHU
(GU3NYECKUX BEIMYMH B BUJE TaONHI] ¥ TPadUKOB, JEIaTh BBIBOIBI IO
pe3yNbTaTraM UCCIIeOBAHUS

10.12

CobumoiaTh ipaBuiia O€30MacHOTO TPy/ia MPH MPOBEACHUN UCCIICIOBAaHUHN B
paMKax  y4eOHOro  OSKCHEpPHUMEHTa, Yy4eOHO-HCCIEAOBATEIIbCKON |
HpOQKTHOI\/'I ACATCIIBHOCTH C UCITOJIb30BAHHUECM U3MCPUTCIIBHBIX YCTpOﬁCTB u
71a00paTOPHOTO 0OOPYIOBAHMS

10.13

Pemartes pacuérHple 3amauum ¢ SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
I/ICHO.HBBYH (bI/I3I/I‘-I€CKI/Ie 3aKOHBI U HpI/IHI_II/IHI:I; Ha OCHOBC aHaAJIn3a yC.HOBI/I}I
3a/1a4u BBIOMPATh (PU3MYECKYIO MOJIEIb, BBIACIATH (DU3UIECKHUE BEITUUNHBI
U (opMyibl, HEOOXOAMMBIE JUIsI €€ pEIICHUs, MPOBOAUTH pPAacUYEThl M
OIICHUBATH PEATHHOCTh IMOJTYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KauyeCTBEHHbBIE 3aJ1auu: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO IIETIOYKY PACCYXKJIEHHM C OMOpoll Ha HU3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

10.15

Hcnonp3oBaTh  mpu  pemieHUH  y4eOHbIX  3ajad  COBpPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIIOTUM  JUIsI  TOHMCKa, CTPYKTYpPHpPOBAHUS,
UHTEPIpPETAllUd W TPEJACTaBICHUS Y4eOHOM M Hay4yHO-NOMYJISPHON
uHpOpMaLUK, TOJYYEHHOM W3 PA3IUYHBIX HCTOYHHUKOB; KPUTHYECKH
aHAJIM3UPOBATH MOJy4aeMyto HH(pOpMaLHio

10.16

[IpuBoAMTH IPUMEPHI BKJIAZa POCCHUICKHUX U 3apyOeKHBIX yUEHBIX-(DU3NKOB
B Ppa3BUTUE HAyKH, OOBSICHEHUE IIPOLECCOB OKPYXKAIOLIEr0 MHUpA, B
pa3BUTUE TEXHUKU U TEXHOJIOTUH

10.17

Hcmonb3oBathb TCOPCTUYCCKHUC 3HAHUSA T10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU
sl o0ecriedeHus: O€30MacHOCTH TpH  OOpaimieHuu ¢ TpudbopamMu




TEXHUYECKUMU YCTPOWCTBAMHU, JJII COXPAHEHUS 3/10pPOBbS U COOIIOACHUS
HOPM 3KOJIOTMUECKOTO MOBEICHUSI B OKPYXKAIOIEH cpesie

10.18

PaGorare B Tpymnme ¢ BBINOJIHEHHWEM pA3JIMYHBIX COIMAIBHBIX DPOJICH,
IUTAHUPOBATh PAa0OTy T'PYMIIBI, PAIMOHATIBHO paclpeneisaTh 00S3aHHOCTH
U TUIAHUPOBATh ACATCIBHOCTb B HCCTAHAAPTHBIX CUTYAIMAX, aICKBATHO
OIICHWBATh BKJIAJ] KaXJIOTO W3 YYAaCTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoi poOIeMbl

11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

11.1

JleMOHCTpUpOBaTh Ha MpUMEpax Pojb U MeCTO (pU3UKH B (HOPMHUPOBAHUH
COBPEMEHHOM Hay4HOU KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU
U TEXHOJOTHM, B MPAKTHUYECKOM IEATEIbHOCTH JIIOAECH, IEIOCTHOCTh M
€IMHCTBO (U3UUYECKOM KapTUHBI MHUpa

11.2

VY4YuThIBaTh TPAHHUILBI NPUMEHEHUS H3YyYCHHBIX (U3NYECKHX MOJeINeit:
TOYEUHBI DJJIEKTPUYECKUHN 3apsij, sAepHas MOJElIb aToMa, HYKJIOHHAs
MOJI€JIb aTOMHOTO sIJIpa MPH pelieHnH PU3NUECKHUX 3a]a4

11.3

PacrioznaBate pusnueckue siBiaeHus (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB DJIGKTPOJMHAMUKH W KBAaHTOBOW (DHU3UKHU: dIIeKTpUYecKas
MPOBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUS
TOKa, BBaHMOHeﬁCTBHG MAarHuToOB, 3JICKTPOMArHuTHAasA WHAYKI U, I[eﬁCTBHG
MarHUTHOTO TIOJS HAa MPOBOJHUK C TOKOM H JBWKYIIUHCS 3aps,
SJICKTPOMArHMTHBIC KOHGGaHH}I )41 BOJIHBI, HpHMOHHHeﬁHOG
pacrpocTpaHEHHE CBETa, OTPAKEHUE, TPEIOMIICHUE, HWHTEepPEepeHIIHS,
auQpakius ¥ NOJSAPU3ALUs CBETA, AUCIIEPCUs CBETA, (POTOINEKTPUUECKUI
apdext (hoTodddekT), cBeTOBOE NaBiieHHE, BOSHUKHOBCHHUE JIMHEHYIATOTO
CIeKTpa  aTroMa  BOAOPOJA,  ©CTECTBEHHass H  HCKYCCTBEHHAas
palnOaKTHBHOCTD

11.4

OnuceiBaTh U3y4yeHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJMMOCTb DPa3IMUHBIX Cped) U
AJICKTPOMArHUTHBIE  SIBIICHHUSI  (TMPOIECCHI), HCHOIB3Yys  (DU3UUYECKUE
BEJIMYUHBL: JIEKTPUICCKUH 3apsif], CHIIa TOKA, DJIEKTPUIECKOE HATIPSKCHHE,
AJIEKTPUYECKOE COMPOTUBIICHHE, PAa3HOCTh moTeHnuano, IJIC, pabora
TOKAa, WHAYKIUS MarHuTHOTO Tmojs, cwia Awmmepa, cuna JlopeHna,
MHIYKTUBHOCTh KATYILIKH, SHEPTUs IEKTPUYECKOTO U MarHUTHOTO IOJIEH,
MEpPHOJ] M YacToTa KoJeOaHWi B KOJIeOATeTbHOM KOHTYpE, 3apsii W CHiia
TOKa B TIpollecceé TapMOHUYECKUX AJIEKTPOMArHUTHBIX KOJICOaHMIA,
(OKyCHOE pacCTOssHHE U ONTHYeCKas CHWJIa JIMH3BL, TPU OINHUCAHUU
MPaBWJIbHO TPAKTOBATH (PU3WYECKUI CMBICT HCIOJB3YEMBIX BEITUYMH, UX
0003HAYeHHUS W EAMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JTAHHYIO
(bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIMUYNHAMU

11.5

OnuceiBaTh H3y4YEHHbIE KBAaHTOBBIE SIBICHHS U IPOLIECCHI, HCIOJIb3Ys
(U3UYECKUE BEIUYUHBI: CKOPOCTh JJICKTPOMAarHUTHBIX BOJH, JJTHHA
BOJHBI M 4YacTOTa CBeTa, OSHEpPrus U uUMNyiabc (GOTOHA, TEPUOL
nojypacmnaja, SHeprusi CBsI3M aTOMHBIX SiJ€p; IPHU ONMHMCAHUU MPaBUIIBHO
TpakToBaTh  (U3MYECKUH  CMBICT  HUCIOJNB3YEMBIX  BEJIMYMH, HX




0003HAYCHUS U CIUHUIIBI;, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO
¢u3NYECKyI0 BEIWYUHY C JIPYITMMH BEITUYMHAMH, BBIYUCIATH 3HAYCHHE
(bU3UUECKON BETUUNHBI

11.6

Ananu3upoBaTh (pr3nUecKue MpOIecCcH U ABICHUS, HCIONB3Ys (pU3ndecKne
3aKOHBl W TNPHUHUMIBL 3akoH OMa, 3aKOHBI IOCIEAOBATEIBHOIO U
MapauIeIbHOTO COSTMHEHHS TIPOBOTHUKOB, 3aK0oH J[koyns — Jlenna, 3akoH
3JIEKTPOMArHUTHON WHAYKIMH, 3aKOH MPSIMOJIUHEHHOTO pacipOCTpaHEHUs
CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHEHHUE
OiHmTeitna g GoTorddexra, 3aKOH COXpaHEHHUS HHEPrHH, 3aKOH
COXpAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHUS HIIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpPAaHEHHUs MAacCOBOTO YHWCIa, MOCTYyIaThl bopa, 3aKOH paguoaKTHBHOTO
pacraza; Ipu 3TOM pa3iInyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKoe  BBIpAXEHHWE W  yCloBUA  (TpaHuUIbl, 00JacTn)
IPUMEHUMOCTH

11.7

Onpenenars HampaBlIeHHE BEKTOpa MHAYKLIMM MarHUTHOTO  IIOJS
IIPOBOJHMKA C TOKOM, CUJIbl AMniepa u cuiibl JIopeHna

11.8

CtpouTh ¥ OMHCHIBATH H300paKEHHE, CO3aBAEMOEC IJIOCKHM 3EpKaJIoM,
TOHKOU JIMH30HU

11.9

BBIMONHATE  9KCIIEPUMEHTHI 110 WCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W
MIPOIIECCOB C UCTIOIH30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dbopMynupoBath npodiemy (3aaady) U THIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOHMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYIOBaHHS, IPOBOIUTH OTIBIT
1 (hOPMYIIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIATh NMpsIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKHX BEIHYUH,
IPU 3TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUs U HUCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLICHKU NIOTPELIHOCTEW U3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (U3MYECKUX BEIWYHH C MCIOJIB30BAHUEM
MPSIMBIX U3MEPEHUH; MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH
pEe3yNbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BHJE
Ta0IuI] ¥ TpadUKOB, IeTaTh BEIBOIBI IO PE3yIbTaTaM HUCCIICIOBAHMS

11.12

CobmoaTh paBmIa 0€30MaCHOTO TPYy/Ia MPH MPOBEACHUH HCCIIEA0OBAHHM
B paMKax Y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIeIOBATEILCKOW U
MPOEKTHOH JESATEIHHOCTH C UCITOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB
1 1a00paTOpPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHple 3amaud C SBHO 33aJaHHON (pU3MUYECKOW MOJETbIO,
WCIIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a yCIOBUS
3a/1aun BHIOMPATh (DU3MUECKYIO MOJIENb, BBIACIATh (DHU3UUECKHE BETUIHHBI
u GopMyiabl, HEOOXOAWMBIC I €€ pEeIIeHUs, MPOBOJIUTH PACUETHl H
OILICHUBATh PEAbHOCTh MOJIYYCHHOTO 3HAYCHHSI (PU3UIECKON BEITHMUNHBI

11.14

Pewate Ka4eCTBEHHBIE 3a7a4M: BBICTPAaUBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LIEMOYKY PACCYXKIEHUM C OIMOPOM Ha H3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBIICHUS

11.15

Hcnonp3oBaTh  mpu  pelmieHUHd  y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(POpPMALIMOHHBIE  TEXHOJIIOTMM  JUIsl  TOHCKa, CTPYKTYPHUPOBaHUS,
UHTEpIpeTallMM W TPEACTaBICHUS Y4eOHOW U HAyYHO-MOMYJISIPHOMN
uHbOpMAlUY, TOJYYEHHOM U3 pPA3JIMYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTYy4aeMylo HH(OPMALIHIO

11.16

OOBSICHATh MPHUHLMIIBI JCWCTBUS MAallMH, NPUOOPOB U TEXHUUYECKUX




YCTPOWCTB; pa3iauvaTh YyCIOBUA HX O€30MMacCHOTO WCIOJb30BaHUS B
HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTH pUMEPHI BKJIAZA POCCHMCKHUX U 3apyOSKHBIX YIEHBIX-(PU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTUE TEXHUKU U TEXHOJIOTHUH

11.18

Hcmonb3oBats TCOPCTUYCCKUC 3HAHUSA T10 (1)I/I3I/IKG B HOBCGHHGBHOﬁ KU3HU
Uil obOecriedeHus: O€30MacHOCTH MpU  OOpaleHuu ¢ mnpubopamMu  H
TEXHUNYCCKUMHU YCTpOfICTBaMI/I, AJid COXpaHCHUS 310POBbA U CO6JIIOI[€HI/I}I
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAFOIIEH cpejie

11.19

PaGotath B Tpymme ¢ BBITOJHEHHUEM pPAa3JIUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TIPYIIbI, PALMOHAIBHO paclpeessTh 00SI3aHHOCTH U
TUIAHUPOBATh JICATETBHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJCKBaTHO
OLICHMBAaTh BKJIAJ KaXXAOr0 U3 YYaCTHUKOB TIpPYIIbl B  PEIICHUE
paccMaTpuBaeMoi mpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

10 KJIACC

Kon
pazaeia

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHUWA

1.1

®usuka — Hayka o mpupoje. Hayunsle MeTOonbl
MTO3HAHUS OKPY’KaIOILEro Mupa. Ponb
JKCIIEPUMEHTAa U TEOPUM B IIPOLECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PU3UKE

1.2

MopenupoBanue  (QU3MYECKUX  SBJICHHH |
nporeccoB. Hayunbsie rumnore3sl. Puznueckue
3aKOHBI U TeOpHH. ['paHHUIBl MNPUMEHUMOCTU
¢bu3nuecKux 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.
Porr mw wmecto Qusuku B (hopMUpOBaHHH
COBPEMEHHOM Hay4YHOW KapTUHbI MHpa, B
MPAKTUYECKOUN JAESATEIbHOCTHU JIIOACH

MEXAHHWKA

2.1

KNMHEMATHKA

Mexannueckoe  aBukeHHE.  OTHOCHUTEIBHOCTH
MeXaHu4eckoro npumxeHud. Cucrema oTcuéra.
Tpaexropus

[lepemenienue, CcKOpocTh (CpedHsisl CKOPOCTb,
MI'HOBEHHAas CKOPOCTH) u YCKOpEHHUE
MaTepUalbHOM TOYKH, HX IIPOEKIUH HA OCH
cuctembl KoopauHat. CloKeHUue NepeMeleHu 1
CJIOKEHUE CKOPOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JBH)KCHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHS,
MIyTH W TEPEMEIIECHUsS MAaTEepUaIbHON TOYKH OT
BpPEMEHU

CBobOoaHOe TazieHne. Y CKopeHrue CBOOOHOTO
naJicHus

KpuBonuneiinoe IBIKCHUE. PaBHOMepHOE
IBUKCHUE MATCPUAIbHONW TOYKU IO OKPYKHOCTH.
VYri10Bast CKOPOCTh, TUHEHHAsA CKOPOCTh. Ilepuon u
gacToTa. [{eHTpOCTpEMHUTEIPHOE YCKOPEHUE

2.1.6

TexHuYecKne yCTpPOMCTBA: CIHAOMETP, JBHKEHUE
CHapsAO0B, LCIIHBIC U pCMCHHBIC IICPpCaAavIn

[Ipaktuyeckue paboTel. M3MepeHne MrHOBEHHOU
ckopoctu. HccnenoBaHue COOTHOLIEHUS MEXIY
MyTsIMU, PO IEHHBIMU TEIIOM 3a
IIOCJIEI0BATEIbHBIE PABHBIE POMEKYTKH BPEMEHHU
MpU PABHOYCKOPEHHOM JBMKCHUM C Ha4yaJlbHOMU
CKOpPOCTBhIO, paBHOW HyJO. M3yueHue HBUKEHUS
IapuKa B BSI3KOM JKUAKOCTU. M3yueHne nBHKeHUs




‘ Tena, OpOIIEHHOTO TOPU30HTAIEHO

22

JUHAMUKA

22.1

[Ipunmun otHocutenbHOCTH [amunes. Ilepsbii
3aKk0oH HprotoHa. MHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. IIpuHnun cynepno3unyu Cui

223

Bropoii 3akoH HeloTOHA [1711 MaTepuanbHOU TOUYKHU
B uHepnuanbHou cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA /171 MaTepuaJIbHBIX TOUEK

224

3akOoH BceMUpHOTro TiAroreHud. Cuila TSAXKECTH.
[lepBas kocMuueckasi CKOpocTh. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIBKEHUS M cujia TpeHus mokos. Koagdunuent
TpeHus. Cuiia COpOTHBIICHUS NP IBUKCHUH Teja
B KHUJKOCTHU WJIH ra3e

2.2.7

[MocTynarenbHOoe ¥ BpallaTeIbHOEC JIBH)KCHHE
abCOFOTHO TBEPIIOTO TeTa

2.2.8

MoMeHT cuabl OTHOCHUTEIBHO OCHU BpalCHUs.
[Inevo cuiibl. YcnoBus paBHOBECHUS TBEPIOIO TEa
B 1CO

229

TexHuueckue YCTPOMCTBA: MOIITUITHUKY,
ABHUIKCHUC NCKYCCTBCHHLIX CITYTHUKOB

2.2.10

[Ipaktuyeckne paboTsl. M3yueHwe BHKEHUSA
OpycKka 1Mo HaKJIOHHOH TUIOCKOCTH IO ACHCTBUEM
HECKOJIbKUX cuil. VccnenoBanue 3aBUCUMOCTH CHUIT
YIOPYrOCTH, BO3HHUKAOIUMX B JehopMUpYyeMOii
MPYXUHE W PE3MHOBOM 00pasiie, OT BEITUYHHBI UX
nedopmaruu. VccinenoBanue ycaoBUi paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh BPAILICHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NMnynsc  MarepuanbHOM  TOYKHM,  CHUCTEMBI
MaTepHaabHBIX  TO4YeK. MMmyinsc cuiasl  H
M3MEHEHUE UMITYJIbCA Tella

232

3akoH coxpaHeHusa umnyisca B MCO. PeaktuBHOE
JBM)KEHUE

233

Pabora criel

234

MOoOIIHOCTD CHJIBI

235

Kunernueckass »Heprusi MaTepuUanbHOH TOUKH.
TeopeMa 0 KHHETUYECKOUN SHEPTUU

2.3.6

IToTennuanpHas SHEPrus. IMorennumanpHas
SHEpPrusi ympyro AeGpOpMUPOBAHHON MPYKUHBL
IToTenuunansHas SHEPTHs Tena BOJIM3H
MMOBEPXHOCTU 3eMIN

2.3.7

HOTGHI_[I/IaJIBHBIe u HCIIOTCHIINAJIbHBIC CHIJIBI.
Csi3pb  paboOTBl  HEMOTEHLUMATBHBIX CHUT  C
M3MEHEHHEM MEXaHUUYECKOM OHCPTUU CUCTCMBI
TeJl. 3aKOH COXPAHECHHSI MEXaHHUYECKON SHEPrUuu




2.3.8

Yrupyrue u Heynpyrue CTOIKHOBEHHS

TexHHYeCKHEe YCTPOMCTBA: JIBUKEHUE PAKET,

239 N .
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne  pabGotbl.  M3ydeHue  cCBS3M
23.10 CKOpPOCTEM  Te€l  INpU  HEYNpyroM  yzaape.

I/ICCHGZ[OBaHI/Ie CBA3HU paGOTbI CHUJIbI C U'BMCHCHUEM
MEXaHUYECKOW SHEPTUM TeJla

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU

3.1.1

OcHoBHbIE I0JIOXKEHHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopur. BpOoyHOBCKOE IBHKEHUE.
Huddysus. Xapaxkrep JBUKECHHUSI U
B3aMMO/ICIICTBUS YaCTHI] BEIlleCTBA

Mopaenu CTpOeHHS ra3oB, KUIKOCTEH W TBEPABIX
TeX U OOBSICHEHHE CBOWCTB BEILECTBA HA OCHOBE
3THUX MOJEIEN

Macca MOJIEKYII. KonnuectBo BEIIECTBA.
[TocTostHHass ABoraapo

TemoBoe paBHOBecue. Temmnepatypa u €€
n3Mepenue. [Ilkana remneparyp Lleascust

Mogens uaeanbHOro rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH HUICAIBHOrO
rasa

AOcomoTHas TeMIepaTtypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPruu TEIIOBOTO  JBM)KCHUS
yactul rasa. lllkana remneparyp KenpBruHa

VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH
JanpToHa

I"azoBbIe 3akoHbI. M30mpoliecchl B UAeaIbHOM Ta3e
C MOCTOSAHHBIM KOJIMYECCTBOM BCUICCTBA. I/IBOTepMa,
M30X0pa, n3obapa

TexHUYeCcKre yCTpOICTBA: TEPMOMETP, OapOMETp

3.1.10

[Ipaktnueckue paboTel. M3mepeHue  macchl
BO3JyXa B KijaccHouW koMHare. MHccienoanue
3aBUCUMOCTH MEXAY IapaMeTpaMH COCTOSHUS
pa3pex)EeHHOro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKHN

3.2.1

TepMoauHamuyeckass  cucrema.  BHyTpeHHsA
SHEpPrus  TEPMOAMHAMHYECKOW  CUCTEMBI U
CHOCOObI €€ N3MEHEHUSI

322

KonmnyectBo TemmoTel u  pabota. BrHyTpeHHss
SHEPTHsi OJHOATOMHOTO UJI€aJbHOT'O Ta3a

323

Bunasr TeIJIoNepelayu: TETJIONPOBOHOCTbD,
KOHBEKIIUS, W3dydyeHne. TermmoéMKOCTh Tea.
VaennHas  TEIIOEMKOCThL  BemmecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIIIOoTepe1ade

324

[lepBblii 3ak0OH TepMOAWHAMUKHU. [IpuMeHeHue




MepBOT0 3aKOHA TEPMOANHAMUKHI K N30TIPOIIECCaM.
['paduueckas uHTEpHIpeTaIus paboTh raza

3.25

Temosle  mammHbl.  [lpuHIunel  gelcTBus
TEIUIOBBIX MamwuH. [IpeoOpa3oBaHus >HEPrUu B
TeIoBbIX MamuHax. Koapdumuent monezHoro
nevicteus (manee — KIIJI) TemimoBoi MamiviHEL
[Mukn Kapno u ero KIIJ{

3.2.6

Bropoit 3akon TepmoamHamuku. HeoOpaTtumocTth
MIPOLIECCOB B mpupoAe. TemioBble BHUraresiu.
DKosornyeckre npooaeMbl TEIIOOHEPTETHKU

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTelb
BHYTPEHHEI0 CropaHus, OBITOBOW XOJIOAWJIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktuyeckne pabotel. M3mepeHnue yaenpHOU
TEIIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BbIE ITEPEXO/IbI

[TapoobOpa3oBanue u KoHnaeHcanus. Vcmapenue u

3.3.1 KHIEHWE. YIenabHas TeIioTa mapooOpa3oBaHUs.
3aBUCHUMOCTb TEMIEPATYPbl KUTICHUS OT IaBJICHUS
330 AOcomoTHasT Y OTHOCUTENbHAsl  BIAKHOCTH
BO3ayxa. HachlleHHslil map
Teépnoe Teno. Kpucrammueckue u amopdHbIe
3.33 Tena. AHM30TPOINHUS CBOWCTB KpUcTalioB. JKuakue
13 Kkpuctauibl. COBpeMEHHbBIE MaTEPHUAIIBI
' 334 [InaBnenue u KpucTaum3auus. Y IeabHas TEIIoTa
riaBnenus. Cyomumarus
3.3.5 YpaBHEHHE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
MOJIyYEHUsI COBPEMEHHBIX MAaTEpHaIOB, B TOM
YHCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUHI
337 [Ipaktuyeckue paboTel. M3MepeHue BIaXHOCTH
BO3JyXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpu3anusi Tell. JJeKTpuueckud 3apsn. [[Ba
BUJIA AJIEKTPUUECKUX 3apsiIOB
4.1.2 [IpoBOHUKY, TUATAEKTPUKU U MOTYIPOBOTHUKHI
4.1.3 3aKOH COXPaHEHHMS AIEKTPUUECKOTO 3apsiaa
4.14 B3aumoneiicteue 3apsanos. 3akoH Kynona
4.1 DJIEKTPUYECKOE noJe. Hanpspok€HHOCTh
4.1.5 ANeKTpuYecKoro mnojis. lIpuHuun cynepno3uium.
JInHnMK HanpsHYKEHHOCTH SJIEKTPUYECKOTO MO
416 PaGora  cun  2IEKTPOCTAaTUYECKOTO  TOJIS.
[Torenmman. Pa3HOCTh MOTEHLIMATIOB
417 [IpoBOIHMKM W AMDJIEKTPUKUA B ITOCTOSIHHOM

AIEKTPUYECKOM noJe. JusnexTpuueckas




IMPOHUIIACMOCTDb

DnekTpoémMkocTh. KonaeHncarop. DJIeKTpOEMKOCTh

4.1.8 IJIOCKOTO KOHJEHCATOpa. DHEPIusl 3apsKEHHOIO
KOHJICHCATOpa
TexHuueckue YCTpOMCTBA: AJIEKTPOCKOTI,

41.9 NEKTPOMETP,  DJIEKTpOCTATUYECKass  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED

41.10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1

VCJIOBI/IH CYH_IGCTBOBaHI/IH ITIOCTOSHHOI'O
AJeKTpudeckoro Toka. Mcrounuku Toka. Cuia
TOKa. I1OCTOAHHBIN TOK

4.2.2

Hanpspokenne. 3akon Oma 17151 yyacTka Lenu

423

DneKTpuuecKoe COIIPOTUBIICHUE. VY nensHoe
COIIPOTHBJIEHUE BELIECTBA

4.2.4

HOCJ’IGILOB&TGJ’IBHOG, nmapamiCjibHOC, CMCIIAHHOC
COCAUHCHUC ITPOBOJHUKOB

4.2.5

PaGora snektpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MOH_IHOCTB SJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBrkymas cuna (manee — OJC) wm
BHYTPCHHEE CONPOTUBJICHUE WCTOYHHKA TOKA.
3akor  Oma I8 TONHOM  (3aMKHYTOW)
AJeKTprYecKoM nenu. Kopotkoe 3ambikaHne

4.2.8

DNeKTpOHHas! MPOBOAUMOCTh TBEPABIX METAJUIOB.
3aBUCUMOCTh  CONPOTUBIICHHUS  METANIOB  OT
temmeparypbl. CBEpXIpPOBOIMMOCTh

429

DJIeKTpUYeCcKMid TOK B Bakyyme. (CBoiicTBa
DJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHAass M TpPUMECHas
MPOBOJUMOCTh TMOJYIPOBOAHUKOB. CBOWMCTBa p-n
nepexoza. IloaynpoBoJHUKOBBIE TPUOOPEI

4.2.11

DNEeKTpUYECKU TOK B ANEKTPOJIUTAX.
DJIEKTPOJIMTUYECKAS] AUCCOIMALIMS. DIICKTPOJIN3

4.2.12

DnekTpuyeckuil TOK B razax. CaMoCTOSATEIbHBIN U
HECAMOCTOSITEIbHBIA pa3psia. Pa3znuunblie THIBI
CaMOCTOATENIBHOrO paspsiaa. Monnus. [1nazma

4.2.13

Texnuyeckue YCTPOMCTBA: aMIIepMETD,
BOJIBTMETD, peocrar, HCTOYHUKNA TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI, TEPMOMETP
COIIPOTUBIICHUs, BAKYYMHBII 1O, TEPMUCTOPHI U
(boTope3nucTopsl,  MOJIYNPOBOJHHKOBBIM  AMOL,
raJlbBaHUKa

4.2.14

[TpakTuyeckne paboThl. M3ydeHue cMemaHHOTO




COETMHEHUS PE3UCTOPOB.
N3mepenne DJIC wucTtouHuka TOKa U

3JIEKTPOJIH3a

€ro

BHYTpEHHEro  compoTuBieHus.  HaOmonenue

11 KUIIACC

Kon
pa3aeia

Koanposepsiemoro 3j1emeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA A MHAYKIOWA

4.3.1

IlocTostHHBIE MAarHuThbL. BzaumoaerictBue
IOCTOSIHHEIX MarHUTOB

43.2

MaruutHOEe  mone.  BekTtop — MarHuTHOM
uHayKiuu. [lpuHnun cynepnosuiuu. JIuHum
MarHuTHOM  uHaykuuu. Kaptuna  auHUi
MAarHUTHOM HMHAYKIMA TOJII  MOCTOSHHBIX
MarHuTOB

433

MarnutHoe TI0JIE TPOBOAHUKA C  TOKOM.
Kaptuna nuHMI 1OAS JIJIMHHOTO MPSAMOTO
MPOBOJHUKA W  3aMKHYTOTO  KOJIbLIEBOTO
MPOBOJAHMKA, KAaTylIKU C TOKOM. OIBIT
Opcrena. BzaumonelcTBUe NTPOBOJHUKOB C
TOKOM

4.3.4

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna JlopeHma, €€ MOIylb W HampaBJICHHE.
JBuxeHue 3apsKEHHOU YacTHUIIBI B
OJTHOPOJTHOM MarHuTHOM Tosie. Pabora cuisl
Jlopenua

4.3.6

SIBIIEHUE DNEKTPOMArHUTHON UHIAYKLIUHA

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMU

4.3.8

OJIC wuHayknuu. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes

4.3.9

BuxpeBoe  anektpuueckoe  moiae.  OJIC
MHIYKOUA B TPOBOAHUKE,  JIBIDKYIIEMCS
nNoCTynaTreJibHO B OAHOPOJHOM MArHuTHOM
noJje

4.3.10

[IpaBuio Jlenna

4.3.11

NuaykTuBHOCTh.  SIBJE€HHE  CaMOWHIYKIIMH.
SJ1C caMOMHIYKIIMHT

4.3.12

BHGPFI/ISI MAarauMTHOI'O I10JIA KaTyIIKH C TOKOM

4.3.13

DIEKTPOMAarHUTHOE T0JIe

4.3.14

Texnuueckue YCTpOMCTBA: MOCTOSIHHBIE
MAarHuThl, 3JICKTPOMArHWThbI, 3JICKTPOJABUIATCIIb,
YCKOPUTEN 3IIEMEHTapPHBIX YaCTHIL,
WHAYKIHAOHHAS I1€Yb

4.3.15

[TpakTuyeckue paboTel. M3yuyeHrne MarHuTHOTO




Mojsi Karymku ¢ TokoM. HMcciaenoBanue
JIEUCTBUS TOCTOSIHHOIO MAarHuTa Ha pPaMKy C
TOKOM. HccnenoBanme SIBJICHUS
3JIEKTPOMATHUTHON MHIAYKLIMU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpuas CHCTEMA. CB00OOIHBIE
kojeOanusi.  ['apMoHMueckwe  KoseOaHwMs.
[lepron, wuwactora, ammmrysa u  (aza
KoseOaHuii

[IpyxuHHBIA ~ MasgTHUK.  MaTeMaTu4ecKuit
MasTHHUK

VYpaBHeHue FapMOHUYECKUX KoJieOaHM.
Kunematnueckoe ¥ JUHAMHUYECKOE OIMHMCAHUE
K0J1e0aTeNbHOTO ABHKCHUS

IIpeBpaiieHne »HEpruyM NpU TapMOHUYECKHUX
konebanuax. CBsA3b aMIUTUTYABl KoJeOaHUi
UCXOJHOM  BEIMYMHBI C  aAMIUIMTyAaMHU
Kosie0aHU e€ CKOPOCTH M YCKOPEHHUS

KomnebarensHbIit KOHTYP. CBo0OoHBIE
AJICKTPOMArHUTHBIC KOJICOAHHS B HCAITBLHOM
KoJjeOaTelbHOM KOHTYpe. AHAJIOTUS MEXIY
MEXaHUYECKHUMU u AIEKTPOMAarHUTHBIMH
konebanusamu. @opmyrna Tomcona

3aKOH COXpAHEHWs] DSHEPIUU B UACAIBHOM
KOJIeOaTeIbHOM KOHTYpE

BbIHy)XeHHbBIE ~ MEXaHHYeCKHe  KOJIeOaHus.
Pesonanc. Pe3onancnas KpHuBasl.
BeinyxeHHbIE JIEKTPOMarHUTHbIE
KoJIeOaHus.

[TepemenHbIi TOK. CunyconaayibHbIN
IIEPEMEHHBIN TOK.

MOoOmHOCTh MEPEMEHHOT0 TOKA. AMIUIMTYIHOE
U JEUCTBYIOIIEEC 3HAYEHUE CHUJIBI TOKa U
HANPSHKEHUS

5.1.10

Tpancdopmarop. [IpousBoactBo, mepemada u
norpebiieHue INEKTPUYECKOM SHEpPTUH.
OKOJIOTUYECKME PHUCKM NPU TPOU3BOJACTBE
AJIEKTPUYECKON SHEPIruu. Kynerypa
HUCIIOJIBb30BaHUA QJICKTPOSHCPTHUU B
OBCEIHEBHOMN KU3HU

5.1.11

TexHuueckue YCTPOMCTBA: cericmorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUU
aJeKTpornepenady

5.1.12

[IpakTnueckue paboTEHL. Uccnenosanue
3aBUCUMOCTH TE€pHOAAa MalbIX KoyieOaHUM
rpy3a Ha HUTU OT JJUHBI HUTH U Macchl Tpy3a.
WccnegoBanue mepeMeHHOro TOKa B LIETIH W3




MOCJIe10BATENbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyLIKH U PE3UCTOpa

5.2

MEXAHUWYECKUE U

OJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHnudeckue BOJIHBI, yCI10oBUA
pacrnpoCcTpaHeHHUS. [Tepuon. CxopocTh
pacpocTpaHeHUsS u JUIMHA BOJIHEL.
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI

522

###Par### Unrepbepenius u  audpakius
MEXaHHNYCCKHUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3Byka

524

DNEeKTPOMarHuTHbHIE BOJIHBI. Ycnosus
U3ITy4eHUs JEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenranus BexropoB E, B u v B
JIEKTPOMAarHUTHOM BOJHE B BAKyyMeE

525

CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH:
OTpaXCHUC, IMMPCJIOMJICHHUC, noJjiapu3anus,
nudpakiys, uHTEephEepEeHITHS. CkopocTh
QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 31eKTpPOMAarHUTHLIX BOJIH. [Ipumenenune
JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI  paguOCBs3M W TEJICBUICHHUS.
Panuonokamus. DNeKTpOMarHuTHOE
3arpsi3sHEHUE OKPYKAIOMIEH CPeIbl

5.2.8

TexHHUecKHe  YCTpPOMCTBA:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUATHOCTUKA B
TEXHUKE U MEAMIMHE, pagap, paguonpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-meus

5.3

OIITHUKA

5.3.1

[IpsiMmonuHeiHOE pacnpocTpaHEHHE CBETa B
OJHOPOAHOM cpene. JIyd cBera

5.3.2

OTtpaxkeHue cBeTa. 3aKOHBI OTPaXKEHHUSI CBETA.
[TocTpoenrie n300pakeHNH B TNIOCKOM 3epKajie

5.33

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUSI CBETA.
AOCOIOTHBIN MMOKa3aTelb MPETOMIICHHS

534

[TomHoe BHyTpeHHEe oOTpaxkeHue. lIpenenbHblit
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

5.35

Hucnepcusi cBera. CHOXHBIH cOCTaB 0enoro
ceeta. LlBer

5.3.6

Cobuparoniue ¥ pacceuBarollie  JHH3BI.
Tonkas muH3a. @DOKYyCHOE paccTosiHUE U
onTHYecKasl cuia TOHKOW JHH3bL. [locTpoeHue
M300pakeHui B COOMpAIOIINX U
paccenBaronux JuH3ax. DopMyna TOHKOH
JUH3bl. YBEIUYEHNE, 1aBAEMOE JIMH30M1

5.3.7

IIpenensl  IPUMEHUMOCTH  T'€OMETPUYECKOMN
OIITHKH




5.3.8

HNuTtepdepennus CBeTa. Korepentnsie
HUCTOYHHUKMU. YcnoBus Ha6JIIOI[eHI/I}I
MaKCHMYyMOB U MHUHUMYMOB B
UHTepPEPEHIIMOHHOW  KapTUHE  OT  JBYX
cUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus ceera. udpakimonnas pemérka.
YcnoBue HaOMIOACHHS TIIABHBIX MaKCHMYMOB
NpHU TaJeHAH MOHOXPOMAaTHYECKOTO CBETa Ha
IU(QPAKIUOHHYIO PEHIETKY

5.3.10

[Tonspusanus ceera

5.3.11

TexHudyeckue  ycTpoWcTBa:  O4YKHM,  JIyIIa,
¢doroanmnapar, ITPOEKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAs OIITHKA,
IU(ppaKkLUOHHAs peIIETKA, OJIIPOUL

5.3.12

[IpakTnueckue paboTHI. N3mepenne
mokasarenst — mpenomieHus.  VccnemoBaHue
CBOMCTB M300pakeHU# B nuH3ax. Habmonenne
JUCTIEPCUU CBETA

BJIEMEHTHI CIIELIUAJIbBHOM TEOPMM OTHOCUTEJIBHOCTU

6.1

['panuubl MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynater TEOpHUU
OTHOCUTENIbHOCTH: HWHBAapUAHTHOCTb MOJYJIA
CKOPOCTH CB€Ta B  BakKyyMe, [IPHUHIIUI
OTHOCUTEIBbHOCTH DUHILITEHHA

6.2

OTHOCHUTENTHLHOCTD OIHOBPECMCHHOCTH.
3aM€I[JIeHI/Ie BPCMCHH U COKpAIICHUC NJIMHbI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3p Macchl € DHEprued M UMIYJIbCOM
CBOOOIHOH YACTHUIIBI. DHeprus IIOKOS
CBOOOIHON YaCTUIIBI

KBAHTOBAS ®U3NKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna I[lmaHka cBA3M HEPTUU
¢doToHA € €ro yacTOTOW. DHEPrust U UMIYIbC
¢dboTtonHa

OtkpeiTHe W wuccienoBanue (Gorodddexra.
OmnpiTel A.I'. CroneroBa. 3akons! GpoTodddexra

7.1.3

VYpaBuenue OifHmreliHa a1 ¢orodddekra.
«Kpacnas rpanuma» ¢potodddexra

7.1.4

Jasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

7.1.6

Texnuueckue  ycTpoiicTBa:  (OTODRJIEMEHT,
(dboTomatuuk, comHeuHas 6atapesi, CBETOAHO]T

7.2

CTPOEHHME ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTer Pesepdopna
10 MCCJIEIOBAHUIO CTPOEHUS aToMa.
[ImanerapHast MoJieIb aTOMa




7.2.2

[Toctynatel bopa. M3nydenwe u MOIJIOLICHUE
(GOTOHOB TmTpH TMepexoge aroMa C OJHOTO
YPOBHS DHEPrUu Ha ApYyrou. Bumbl crnexkTpos.
CrnexTp ypoBHEH 3HEpruu aTroma BoJ10poJia

7.2.3

BomnoBele cBoiicTBa yacTuil. BomHBI e
Bbpoiina. KopnyckymnsipHO-BOJHOBOW T1yaju3M.
Jludpakius 37eKTPOHOB Ha KPHUCTAIIIAX

7.2.4

CHooHTaHHOE U BBIHY>KACHHOC  U3JIY4YCHHC.
YceTpoiicTBO U IPUHITUTT PAaOOTHI J1azepa

7.2.5

TexHHueckne  yCTPOMCTBA:  CHEKTPAIbHBIN
aHanu3  (CHEKTPOCKOIM), Ja3ep, KBAHTOBBINA
KOMITBIOTEP

7.2.6

[TpakTrueckue paboTHL. Hab6monenue
JINHENYATOr O CIIEKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl  HaOMIOJAEHWS W PETUCTPAIHU
3JIeMEHTapHbBIX YACTHUII

7.3.2

OTtkpbITHE PaarOaKTUBHOCTH. OnBITHI
Pesepdbopna mo  ompenenenuto  cocTtaBa
pannoakTUBHOTO M3nmydeHus. CBoiicTBa anbda-,
Oera-, ramMma-Hu3JIy4deHHUs. Bnusiane
PaMOAKTUBHOCTH HA dKUBbIE OpraHU3MbI

7.3.3

OTtkpbiTHE HpoTOHAa M HelTpoHa. HykioHHas
Mozenb sapa ['eiizenbepra — MBanenko. 3apsy
sapa. MaccoBoe uncio sapa. M30Tomsl

7.3.4

Anbda-pacniaa. IIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacmnaj. 'amMmma-uznydyenue. 3aKkoH
paZvoaKTUBHOIO pacnaaa

7.3.5

DHeprusi CBSI3U HYKJIOHOB B snpe. fnepHbie
cuiibl. Jleekt Macchl saapa

7.3.6

SnepHble peakuuu. JleieHre U CUHTE3 SAEp

7.3.7

SAnepubiii  peaktop. TepMOsSACpHBI CHHTES.
[Tpo6membr u MEePCIEKTUBBI SICPHOU
SHEPreTUKU. DKOJOTUYECKUE ACIEKTHI SACPHOU
SHEPIeTUKU

7.3.8

DJjieMEeHTapHbIe YaCTHIIBI. OTKpbITHE
[IO3UTPOHA. DyH1aMEHTAJIbHBIE
B3aUMOJICUCTBUSA

7.3.9

TexHHueckue yCTpOWCTBa: JO3UMETpP, Kamepa
Bunbcona, simepHblil peakTop, aToMHas OomOa

7.3.10

[Tpaktrueckue pabotel. MccnenoBanue TpekoB
qacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3mHoro Heba. Co3Besmus, spKue
3BE3/Ibl, TUIAHETHI, UX BUJUMOE JBUKCHHE

8.2

Conneunass cucrteMma. IlmageTsl  3eMHOU
prHHBI. HHaHeTBI—FI/II‘aHTBI n #HUx CHyTHI/IKI/I,




KapJIMKOBBIC [LUIAHETHI. Mauble Tena
COJIHEUYHOU CUCTEMBI

8.3

Comnnne, dhotochepa u armochepa. ComHeunas
AKTHBHOCTh

8.4

Ucrounuk sHeprun CoJiHIIA U 3BE3NT

8.5

3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb,  PaJUYC, TemIeparypa, HX
B3aMMOCBsI3b. JluarpaMMa «CreKTpaibHbIA KIIACC
- CBETHUMOCTBY. 3BE3BI TJIaBHOM
MOCIICIOBATENFHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb JIsL 3BE3] TJIaBHOM
IOCIICIOBATEILHOCTH

8.6

Buyrpennee crpoenue 3BE3a. CoOBpeMEHHbIE
Hpe,Z[CTaBJIeHI/I}I (0] HpOI/ICXO)KI[eHI/II/I 1 3BOJJKOIIUN
CoHita ¥ 3BE311. JTallbl )KU3HHU 3BE3]T

8.7

Mneunsii  Ilyre  —  Hama  [amakrtuka.
CnupanbHas CTPYKTYypa lanaxtukw,
pacupeneneHue  3BE3N, rasa M IBUIN.
ITonoxenune n nmxenne ConHia B ['amakTHke.
[Mnockass u  cdepudeckas  MOACHCTEMBI
lNaakTukn

8.8

Tunsl ranakTuk. PaguoraniakTMKd W KBazapsbl.
UYEpHble AbIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenue BceenenHoil. 3akoH
Xa006ma. Pasberanme ramaktuk. Bospact u
panuyc BeeneHHOM, Teopust boisblioro B3phIBa.
Mogens «ropstueit Beenmennoit». PenukToBoe
U3JIy4yeHue

8.10

MacmraGHast CTPYKTypa Bceenennoi.
Meraranmaktuka.  Hepeménnple  mpoOieMbl
aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIA YYEHUKA

* ®wusuka, 10 xmacc/ Mskumes [.5., byxosne b.b., Corckuit H.H. mom penmakuumeii
IMapdentreBoit  H.A., AxmumonepHoe oomectBo  «M3marensctBo  «IIpocBemenue»
* Ousmka, 11 xmacc/ Msakumes [.JI., byxoBueB b.b., Uapyrun B.M. mox pemakuueit
[MapdentreBoit H.A., AknonepHoe o6mmecTBo «M3natensctBo «IIpocBerienue

METOAUYECKHUE MATEPHAJIBI UIA YUUTEJIA

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
1. bubmmnoreka LIOK

2. https://resh.edu.ru/

3. https://urok.apkpro.ru/

4 https://education.yandex.ru/main
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