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COJAEP/KAHUE OBYYEHUA

10 KUIACC
Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupoxae. Hayunsle MeTonsl IO3HAaHMS OKpyxxaroumero mupa. Pois
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Qusnueckux siBieHuil u mpoueccoB. Hayunbslie rumnoresbl. dusznueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUM COBPEMEHHOW HAydyHOH KapTUHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IHU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwkeHre. OTHOCHTEIIBHOCTh MEXaHHYECKOro ABKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHssl CKOPOCTh, MIHOBEHHAasi CKOPOCTb) M YCKOpEHHUE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHar. CJIOXKEHHE TMEepeMEIICHUN U
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsSMOJIMHEHHOE MABMXeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOIHOTO MaCHUsI.

KpuBonuneiinoe npuxenue. /[BrxeHne MarepualbHON TOYKU M0 OKPYKHOCTH C TIOCTOSTHHON
M0 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEHHAast ckopocTh. [leproa u yactora oOpaiieHus.
[lenTpocTpeMUTENHEHOE YCKOPEHHUE.

TexHu4eckrue yCcTpOHWCTBa U MPAKTHUYECKOE MPUMEHEHHUE: CIUAOMETp, IBIKEHUE CHAPSJIOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTHK JIBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nkenus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

HampaBnenue ckopocTy npu ABMIKEHUHU TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C 1IEJIbI0 ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY ITYTSAMH, TPOUICHHBIMU TEJIOM 3a IMOCJEI0BAaTEIbHbBIC
paBHBIE IPOMEKYTKHA BPEMEHHU MPH PABHOYCKOPEHHOM JBHKEHUHU C HAYAJIbHON CKOPOCTHIO, paBHOM
HYIIIO.

W3ydeHne ABMKEHUS [IApUKa B BSI3KOU YKUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmunes. Ilepseiit 3akoH Herotona. MHepuuanbHble CUCTEMBI
otcuéra.

Macca Ttena. Cuna. IlpuHnun cynepno3uuuu cui. Bropoit 3akoH HerooTona st
MaTepualibHOM TOUkHu. TpeTuit 3akoH HproToOHA [1711 MaTepralibHBIX TOYEK.
3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.



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

Tpenue. Buasl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tperus. Cyxoe tpenue. Cuna
TpPEeHHsI CKOJNbKEHUs U cuia TpeHus nokos. Kosdduument tpenus. Cuna CONpOTHBICHUS MPU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cuibl OTHOCUTENIBHO OCH BpalleHus. [lieuo cuibl. YciioBUs paBHOBECHS TBEPIOIO
Tena.

TexHudyeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MOIIIMIIHUKN, JBUYKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUU.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydenue ABM>XeHUs OpycKa IO HAaKJIIOHHOW TIOCKOCTH.

HcenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPY)KMHE U PE3NHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

Nmnynbc mMaTepuanbHOW TOYKU (Tena), CUCTEMbl MaTEpHUaIbHBIX TOYeK. Mmmynbc cuiel u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6ora cuibl. MOIIHOCTH CHITBI.

Kunetnueckast »Heprusi MarepuanbHOM TOoukH. Teopema 00 H3MEHEHMHM KHHETHYECKOM
DHEPIHUH.

[TorenunanbHas sHeprus. [loTeHIManbHas SHEPrus ynpyro aAeGopMHUpPOBAHHOW MPY>KUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble UM HEMOTEHUMaNbHble CHUIbl. CBs3b paOOThl HEMOTEHLHUAIbHBIX CHJI C
M3MEHEHHNEM MEXaHWYECKOM SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHu4yeckue yCTpOMCTBA M IPAKTUUECKOE IIPUMEHEHHE: BOJIOMET, KONEp, INPYKUHHBIN
IIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexoxa moTeHIIMATBLHON SHEPTUM B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydyeHne abCONIOTHO HEYNpyroro yiapa ¢ TOMOIIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M paboOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOH SHEepruu Teja Ha puMepe
PaCTSKEHUS PE3UHOBOIO KIYyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA



Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHUYECKOM TEOPHHM M HMX OIBITHOE 00OCHOBAHHE.
bpoynosckoe apmxenue. Auddys3us. Xapakrep IBUKEHHS U B3aUMOJCHCTBHS YacTHUIl BELLECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopene wuneanpHoro raza. OCHOBHOE YPAaBHEHUE MOJEKYJISIPHO-KMHETHYECKON TEeopuun
U7eabHOro ra3a. AGCOIIOTHAs TeMIepaTypa Kak Mepa cpeHeil KHHETHUECKOH YHEPTUU TEIJIOBOTO
IBWxKeHHUs vactun raza. lllkama temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporeccel B MICaIbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduueckoe NpeACTaBICHHE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITE, [OKa3bIBAIONINE AMCKPETHOE CTPOCHHME BemIecTBa, Qororpaduu  MOIeKyI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 0 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogensb onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UCAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

Omnpenenenne Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIABJICHUsI ¥ TEMIIEPATyphl BO3/1yXa B HEMl.

HccnenoBaHue 3aBUCMMOCTH MEX]y ITapaMeTpaMu COCTOSIHUS pa3pexeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonuHamuueckass cuctema. BHYTpeHHsAS SHeprus TEPMOAMHAMHUYECKOM CHCTEMBI U
criocoObl €€ n3MeHeHus. KomuuecTBo TernoTsl U pabota. BHYyTpeHHsIsI 3HEprusi 0JHOATOMHOIO
UJeaNbHOr0 raza. Bujapl Temnonepeaayu: TEIIONPOBOJHOCTb, KOHBEKIMS, U3IydeHHE. Y AenbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IpU TEIUIONepe1aye.

[Tonsitue 06 anmabatHOM mnporuecce. [lepBbiil 3akoH TepMoauHaMuKu. [IpuMeHeHre nepBoro
3aKOHA TEPMOAMHAMUKH K H3omporeccaM. ['padpudeckas uaTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemnoBeie MamuHbl. [IpuHIMnB neiicTBus TerioBbix MamuH. [IpeoOpa3oBaHust SHEpruu B
TeroBbIX MamuHax. Koagdunument nonesnoro neiicrsus temnooit Mammubl. [ukn KapHo u ero
KO3(DPUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHUuyecKkue ycTpoicTBa U NMPaKTUYECKOE MPUMEHEHUE: IBUraTellb BHYTPEHHETO CrOpaHuUs,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPrUM Tesla IpU COBEPIICHUH PaOOThI: BBUIET MPOOKU U3 OYTHUIKU
noJ JeHCTBHEM CXKaToro BO3JyXa, HarpeBaHue 3¢upa B JATYHHOH TpyOke MNyTEM TpEeHHs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHOU TeIIIOEMKOCTH.



Tema 3. Azpecammuvie cocmosanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u KoHAcHcanus. Vcnapenne u kuneHue. AOGCONMIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HaceleHHBIH map. YienpHas TeEIUioTa MapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIEPATYpPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe tenmo. Kpucrammmdeckue u amopdHbIe Teda. AHM30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucrtamnsl. CoBpemeHHble Marepuaibl. [lnaBneHue u Kpucramumszanus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.
TexHuuyeckue YCTpPOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP,

KaJIOPUMCETP, TEXHOJIOTUHN MMOJTYUCHUA COBPCMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U
HaHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHHUHU.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

DnexTpuzanus Tesl. DIeKTpuuecKkuil 3apaa. JBa Buaa anexkTpuueckux 3apsiios. [IpoBoaHukw,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOIO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHsbli 31eKTpuYeCKuid 3apsii. DIEKTPUUECKOE
nosie. Hampsok€HHOCTB anekTpuyeckoro mnousid. [IpuHIun cyneprno3uuuu 3JIeKTPUYECKUX MOJIEH.
JIuHNK HanpsHKEHHOCTH EKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratrueckoro nois. [lorennuan. Paznocts nmotennuanos. [IpoBogauku
U JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM ToJie. [[uanexTpuueckas MpOHUIIAEMOCTb.

Onektpoémkoctb. KoHmeHncatop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHHueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHICHCATOP, KOMHPOBATIBHBIN
anapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3aunmopeiicTBrE Ha’IEKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE MOJIE 3aPSIAKEHHBIX TEN.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh JEKTPOEMKOCTH TIOCKOTO KOHAEHCATOpa OT IUIOIIAJIU IJIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKOMN TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwtit anexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax



DNEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOrO TOKa. VMICTOYHUKHM TOKA.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma st ydacTka Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. Y ACIIBHOE CONpPOTHUBICHHUE BemecTBa. [locnenoBarenbHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 31EKTPUUYECKOTO TOKa.

DJIIEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AJIEKTprIecKoi nemnu. KopoTkoe 3aMbIkaHueE.

DJIEKTPOHHAs IPOBOIUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHASI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOliCcTBa
p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M pacijlaBaX AJIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

DneKTpuueckuil ToK B razax. CaMOCTOATENbHBI U HECAaMOCTOATENbHbIN pa3psa. MomHus.
I1na3ma.

TexHuuyeckue ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJBTMETP, PEOCTar,
UCTOYHHKHA TOKA, DIIEKTPOHArPEBaTEIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTENBHBIE  MPHOOPHI,
TEPMOMETP  COMPOTHUBIICHUS,  BaKyyMHBI  JOUON,  TEPMHUCTOpPbI U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COIPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CMeliaHHOE COeTUHEHNE MPOBOIHUKOB.

IIpssmMoe wu3MepeHue HSIIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OIHOCTOPOHHSS TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHnne 37eKTpOABUKYIIEH CHUiIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue snexrponunsa.

Me:xnpeamerHblie CBA3H

Uzyuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 Kiacce OCYyLIECTBISIETCS € Y4YETOM
COJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpapuu
Y TEXHOJIOTUH.

Mescnpeomemnvie nowsamusi, CBSI3aHHBIE C HM3YyYCHMEM METOJOB HAyYHOTO MO3HAHMSA:
ABJIEHUE, HayuHbIi (akT, runoresza, ¢usnueckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOIeHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUM, MUHEHHas (QyHKIus, napaboina, runepoona,
uX rpaduKu U CBOWMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl W HX IPOEKLIMH HA OCH KOOpAMHAT,
CJI0’KEHHE BEKTOPOB.



buonoeusn: mexanmdeckoe IBMKEHHE B KMBOHM mpupone, auddysus, ocMoc, TernnoodMeH
JKUBBIX OpPIraHM3MOB (BUABI TEIUIONEPENayH, TEIUIOBOE PABHOBECHE), IJIEKTPUUECKUE SIBJICHUS B
JKUBOU TIPUPOIE.

Xumus: DUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIPHAsi Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUJAKOCTEH U Ia30B, dJIEKTPUYECKHE CBOMCTBA
METAJIJIOB, AJIEKTPOJINTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMeETp, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE JBM)KEHUI C HCHOJIb30BAHMEM MEXAHM3MOB, YUET TPEHHUS B
TEXHUKE, IOALIMITHUKY, HCIOJIb30BAHME 3aKOHA COXPAHEHUs MMIIyJbca B TEXHHUKE (pakera,
BOJIOMET U APYTHUE), ABUTaTeNIb BHYTPEHHETO CrOpaHusi, HapoBas TypOHHa, OBITOBOI XOJIOIMIBHUK,
KOHJULMOHED, TEXHOJOTUY IOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, D3JIEKTPOCTaTHYECKash 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTpYWHBIM IpPHUHTEP, 3JIEKTPOHArpeBaTelbHbIE INPUOOPBI, 3JIEKTPOOCBETUTENbHbBIE MPUOOPHI,
rajibBaHMKa.

11 KUIIACC

Paznen 4. DaekTpoauHaMuka

Tema 3. Maznumnoe none. I1eKmMpomMazZHUMHAA UHOYKYUSA

ITocrosiHHbIE MarHUThL. B3anMoieiicTBUE MTOCTOSSHHBIX MarHuToB. MarnutHoe mnose. Bektop
MarHuTHOM MHAYKUMH. [[puHIMN cynepno3uuuy MarHUTHhIX 1ojiei. JIMHuM MarHuTHOM MHAYKLIMH.
KapTtuna nuHuii MAarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie TPOBOAHUKA ¢ TOKOM. KapTwHa NIWHUNA WHIYKIMA MAarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJHKMKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKUA C TOKOM. ONbIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HallpaBJICHHE.

Cuia Jlopenia, e€ Monysb U HampaBlieHUe. [[BIkeHHe 3apsKEHHON YaCTHIIBI B OJTHOPOIHOM
MarHuTHOM noje. Pabora cunbl JlopeHia.

SIBneHne ANEKTPOMArHUTHOM WHAYKUUU. [loTOK BekTOpa MarHUTHOM  MHAYKIIMH.
DIEeKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH JIEKTPOMarHuTHOU uHaykiuu dapayes.

BuxpeBoe nanekTpuueckoe TMmoje. DNEKTPOJBIDKYIIAs CHiIa HMHAYKIHH B TIPOBOJIHHUKE,
JBIKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJJTHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNIEKTPOMarHuTHOE TOJI€.

TexHuueckue yCcTpoOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MAarHHThI,
AJIIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTHUII, HHIYKITMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuio Jlenua.



3aBUCHUMOCTb AJIEKTPOABIDKYIIEH CHUJIbl MHIYKLIUU OT CKOPOCTHM H3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBieHure caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue eiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIIEHUS JIEKTPOMArHUTHOW MHAYKIIHU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnass cucrema. CBoOogHble MexaHWdyeckue kojeOaHus. ['apMoHHMUYecKue
koneOanus. Ilepuon, wacrora, amrmuryga u (aza konebanuil. I[Ipy>KUHHBIM MasATHUK.
MarteMaTHyecKnii MasiTHUK. Y paBHEHHWE rapMOHHMUYECKHX KosieOaHuid. [IpeBparenue sHeprun npu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbublii koHTYyp. CBOOOAHBIE SJEKTPOMAarHUTHBIE KOJEOAHHA B UACATHHOM
KOJe0aTeIbHOM  KOHType. AHAIOTUi MEXIy MEXaHMYeCKMMH U DJIEeKTPOMArHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPrUU B HICATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBieHne o 3aTyxaloNMX KoleOaHWAX. BBIHYKICHHBIE MEXaHHYECKHE KOJeOaHusI.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHyCOMAQIbHBIA NEPEMEHHBIN TOK. MOIIHOCTP MEPEMEHHOrO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIpousBoacTBo, mepemadya M TMOTPEOJICHHE AIIEKTPHUYECKOW DHEPTHUH.
OKOJIOTMYECKUE PUCKM TMpU MPOU3BOJACTBE 3EeKTpodHepruu. KynapTypa uUCnosb30BaHUS
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: MIEKTPUUECKUI 3BOHOK, T€HEPaTOp
MEPEMEHHOT0 TOKa, TMHUU AJIEKTponepeay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxarommx KojgeOaHuid.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habntonenue pesonanca.

CB0OO/IHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbsl  (3aBUCUMOCTH  CHJIBI  TOKa M HAmpsDKEHUS OT  BpPEMEHH) JJis
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocieoBaTeIbHOM COEIMHEHUM PE3UCTOpAa, KaTyIIKW HHIAYKTHUBHOCTH H
KOHJIEHCATOopA.

Monienb TUHUY 3IIEKTpOIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MABIX KOJMEOaHW rpy3a Ha HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TMepeMEHHOIO0 TOKa B LENH M3  IOCIEI0BaTeIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHn4eckue BOJIHBI, YCJIOBUA pacnpoctpaHenus. [lepuoa. CkopocTh pacnpOCTpaHEHUS U
JunHA BouiHbL. [lonepeunsle u npoaosbHble BodHBL. MHTepdepenys n nudpakiuns MeXaHUYeCKUX
BOJIH.



3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBI. YCIOBUS H3JIYYEHHUS AJIEKTPOMATHUTHBIX BOJH. Bzanmuas
opueHTanus BekTopoB E, B, V B snexTtpomaruutHoil BosnHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHEe,  MpeJIOMJICHHe,  moisApu3anus,  Audpakaus,  uHTepdepenuus.  CKOpOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHUs. Paqnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTBHI,
yIbTPa3ByKOBasi [MAarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, pPaguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHHE MONEPEUHbIX U MPOA0IbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habumronenne otpaxkeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmronenue nnrepdepeHny u AuPpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGuroieHne cBsi3u rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW U YaCTOTOU KOJIeOaHuH.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, NPEIOMIIEHUE, MTOJISIpU3aLIns,
nudpakiys, HTHTEpPEpeHIIHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsmonuHeliHOEe pacnpocTpaHEHHE CBETa B OJHOPOJHOU cpelie.
JIyud cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbI OTpaxxeHHs cBera. llocTpoeHue H300pakeHUN B IIIOCKOM
3epKale.

[Ipenomnenue cBeta. 3aKOHBI MIPEJIOMIIEHUS CBETA. AOCOIIOTHBIN MOKa3aTellb MPEIIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. IIpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus ceera. ClnoxHbIM coctaB 6eoro cera. Lper.

CoOuparomue U pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOsTHUE U ONTHYECKast
cuia ToHKOM nuH3bL. IlocTpoeHne wn300pakeHHIl B COOMpArOIIMX W PACCEMBAIOIIMX JIMH3aX.
®dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas ontuka. UnTepdepenius cera. KorepeHTHbIe HCTOYHUKU. Y CIIOBHSI HAOIIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTEP(PEPEHLUNOHHON KapTUHE OT JBYX CHH(A3HBIX KOI€PEHTHBIX
HCTOYHUKOB.

Hudpaxmus cera. Judpakinontas pemérka. Y clioBue HaOII0IeHUs TTIaBHBIX MAaKCUMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOHCTBA M TPAKTUYECKOE TPUMEHEHHe: O4YKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAsI ONTHKA, MU(PpaKkIMOHHAs peméTKa,
HOJIIPON .

Jlemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHeHue, OTpaKeHHe U IpesiomyieHne cBeTta. OnTuueckue
npUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue uatepdepeHium cera.



Habmonenue nugpakiuu cera.

HaGmronenue aucrnepcuu cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TomydyeHue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HaOGntonenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
W3mepenne moka3aress MpeIoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHunibl MPUMEHUMOCTH KJIACCMYECKOW MexXaHWKU. I[locTynarel cnenuasbHOM Teopuu
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B  BaKyyme, [PUHIUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYICOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u SHEPruM POTOHA C €r0 YACTOTON. DHEPrusi U UMITYIbC
doToHa.

OtkperTe u uccnenoanue pororddexra. Onbrrer A. I'. CroneroBa. 3akoHbl GoTodddhekra.
Ypasuenue DiinmTeitHa s Gporoaddexra. «KpacHas rpanuina» gporoaddexra.

JlaBnenue ceera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHu4yeckue yCTpONCTBa W TMPAKTHUECKOE TMpUMEHEHHE: (OTOIIEMEHT, (OTONATUHUK,
coNHe4Has OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOU TMJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Ombeitel Pesepdopma mo paccesauto o -dactuil. Ilmaneraphas
monenb atoma. [loctynatel Bopa. M3nyuenue u mornomieHue (OTOHOB MPH MEPEXOAE aromMa ¢
OJIHOTO YPOBHSI SHEpruu Ha Apyroi. Buasl ciektpoB. CeKTp ypoBHEN SHEPTUH aTOMa BOJAOPO/A.

BosHoBbI€ cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaTnu3M.

CrOHTaHHOE U BBIHYKJIEHHOE U3TyUeHHe.

TexHu4yeckue yCTpPOMCTBA U MPAKTUUYECKOE TMPUMEHEHHUE: CIEKTPAJbHBIA  aHaIu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

Habmronenne nuHeWyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabmoneHue nuHeuaToro crnekrpa.



Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, TOKA3bIBAIOUINE CIOXHOCTh CTPOEHUs sipa. OTKpbITHE PaOaKTUBHOCTH.
OmnbeiTel Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHBHOro u3inydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paquoakTUBHOCTU Ha >KUBbIE OPraHU3MBI.

OtkpeiTHEe TIpoTOHA U HelTpoHa. HykmonHas monens sapa [eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DJIEKTPOHHBIH M TO3UTPOHHBIN Oera-pacmaa. ['amma-usnmydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuiibl. JlegekT Macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepubiii  peakrop. Tepmosimepusiit  cunTe3. [IpoOimemMbl M MEPCHEKTUBBI  SACPHOM
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI S/I€PHON SHEPreTHUKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.

@®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMUHCTBO (pru3nuecKkoil KapTUHBI MUpA.

TexHuueckue ycTpoOilCTBa M IPAKTUUECKOE IPUMEHEHHUE: T03UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusam).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BUTHs acTpoHOMUHU. [IpuKiIagHOe 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/bl, IIIAHETHI, UX BUIUMOE IBHKCHHUE.

ConneyHas cucrema.

Comnne. Conreunast akTuBHOCTh. Mictounnk sHeprun CofHIa U 3BE3/. 3BE3/IbI, UX OCHOBHBIC
XapakTepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIACC — CBETUMOCTBY». 3BE3NbI TJIaBHOM
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTb ~ «Macca —  CBETUMOCTb» I 3BE3]  TJIaBHOU
nocieaoBaTelbHOCTH. BHyTpeHHee crpoeHune 3BE3A. CoOBpEeMEHHbIE IPEJICTaBICHHUS O
MPOUCXO0KACHUH U BoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Iyte — Hama [Nanaktuka. [lonoxxenue u npmxenne Connna B 'anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIIpax TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranuwe ramaktuk. Teopus
Bonwmmoro B3peiBa. PennkToBoe n3nydeHue.

MacmtaOHas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Hab6nronenust HeBOOPY)EHHBIM TJIa30M C UCTIOIB30BAHIEM KOMITBIOTEPHBIX MPUITOKESHUH JIJIsT
ompesieNieHus] TIOJOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, anet, Mneunoro Ilyrtu.

O0o01maroniee moBTOpPEeHNE

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIUAITBHON U 3THYECKOM
cdepax IesTEIbHOCTH YeJOBEeKa, POJib M MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTUHE MHUpa, poib (U3NYECKON Teopuu B (OPMHUPOBAHWUU TPEIACTABICHUNH O (U3UICCKOU
KapTUHE MUpPA, MECTO (U3MYECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABICHUN O IPUPOJIE.



Me:xnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHsS B 11 Kilacce oOCyHIECTBISIETCS € Y4ETOM
coJiepKaTeNbHbIX MEXIPEJAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTMU, XUMUH, reorpaduu
U TEXHOJIOTUH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAyYHOIO IIO3HAHUS:
sBIICHUE, Hay4dHbIi (akT, runore3a, ¢u3MUECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCHEPUMEHT, MOJIEIUPOBaHHE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHe CUCTEMbl YPaBHEHHH, TPUTOHOMETpPUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX
NPOCKIIMM HAa OCH KOOPIWHAT, CIOKEHHE BEKTOPOB, MPOHM3BOJHBIC HJIEMEHTApHBIX (YHKIIHH,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAN TNIOCKUX Uryp 1 00BbEMa Tel.

buonoeus: snekTpudeckue sIBIEHUS B )KUBOW IpPUPOE, KOsieOaTeNbHbIE IBI)KEHUS B )KUBOU
IPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOW NPUPOJE, NEHCTBHE paJuallui Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHME aTOMOB U MOJEKYJ, KpHUCTaUIMYecKass CTPyKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHuTHBIE TNOJOCAa 3€MIIM, 3aJ€KM MarHUTHBIX pyad, (QOoTochEMKa 3e€MHOM
HOBEPXHOCTH, MPEJICKa3aHUE 3eMJIETPSICCHUH.

Texnonozus: TUHUM 3JIEKTpoONEpesayd, NeHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOJIBUraTellb,
WHAYKIMOHHAs TIeYb, pajap, paauonpuéMHHK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIH arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mpenmera «®Dusmka» Ha ypOBHE cpeaHero oOmero oobpazoBaHUs
(6a30BBIi YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CIESIYIOIUX JTMYHOCTHBIX, METAPeAMETHBIX
U MIPEIMETHBIX 00pa30BaTE/IbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yiabTaThl OCBOEHHUS ydeOHoro mnpeamera «®PuU3uKa» TOJDKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIUXCs PYKOBOACTBOBAThbCA C(HOPMUPOBAHHOW BHYTpPEHHEU
NO3HULKEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOT0 00IIECTBa, PACIIMPEHUE KUZHEHHOTO
OTBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PeATU3al OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOM
JIESITEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpazkiaHCcKOro BOCIIUTAHUS:

CcOPMHPOBAHHOCTh ~ TPAKAAHCKON  MO3UIMKM  OOYyYaroLIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

IOPUHIATHE TPAJAULMOHHBIX OOIIEUEIOBEUECKUX T'YMAHUCTUYECKUX U JAEMOKpPAaTHUYECKHX
IICHHOCTEIA;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECAax TIPa)KJAaHCKOro O0OLIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOACHCTBOBATD C COIIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHH C MX (PYHKIUSIMHU
Y Ha3HA4YEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, JOCTHXKEHUSIM POCCUMCKUX YUEHBIX
B 00s1aCcTH (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBECHHUS;

CIIOCOOHOCTh OILIEHMBATh CUTYallMI0 U MIPUHUMATh OCO3HAHHbBIE PELICHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOrO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHpY, BKJIOYas ICTETHKY HAYy4HOIO TBOPYECTBA, IPUCYILIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K pa3InyHbIM cpepaM NpodhecCHOHATBLHOM e TeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ ¢u3uKol W TEXHUKOW, YMEHHE COBepIIaThb OCO3HaHHBIA BbIOOp Oynymied mnpodeccuun u
pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIaHBbI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO W caM00oOpa3oBaHHIO B 00jacTu (PU3MKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHHE TIJO0AJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPYKAIOIIEH cpe/ie HAa OCHOBE 3HAHUS 1eei
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA;



pacIIMpeHe ONbITa JAESTEIBHOCTH IKOJIOTUYECKOW HAIPABICHHOCTH HA OCHOBE MMCIOLIHXCSI
3HaHW 110 PHU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
du3nUecKoil HayKu;

OCO3HAHUE [IEHHOCTU HAyYHOW JIEATEILHOCTH, TOTOBHOCTh B IPOILECCE M3YYCHHS (PH3UKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIIEA0BATENbCKYIO JEITEIILHOCTh HHIANBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue aeCTBUSA:

CaMOCTOSATENIbHO (OPMYyJIUpPOBaTh W aKTyaIM3UpPOBaTh IMpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh UEN IEATENbHOCTH, 33/1aBaTh MAPAMETPbl U KPUTEPUU UX JOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUs MPOOJIEMbI C YUETOM aHAIU3a UMEIOUINXCS MaTepUaibHbIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ITEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIAM,
OLICHUBATh PUCKU MOCIEACTBUM JAEATEIbHOCTH;

KOOPJAMHHUPOBATh W BBIIOJNHATH pPabOTy B YCIOBHUSX pEAIbHOrO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHSMH U MeToJaMHu (pu3mdeckoin
HayKH;

BIIJICTh HaBbIKAMU Y4YEOHO-MCCIIEIOBATEIbCKOM M TMPOEKTHON JAESITEIBHOCTH B 00J1acTH
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TMOMCKY METOJOB pEIIeHUs 3aaad
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJETh BUJAMU JIEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro HHTEepIpeTaluu,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCJIE MPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBIABJISITh TPUYMHHO-CIIEJICTBEHHBIE CBSI3M M AKTYaJIM3UPOBATh 3a/1a4y, BBIJABUTATh TUIIOTE3Y
€€ pelleHys, HaXOUTh apryMEHTHI JJI 1I0Ka3aTeNbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh apaMeTpPhbl
Y KpUTEPHUU PEILICHUS;

AHAJIM3UPOBATH MOJYYECHHBIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl, KPUTUYECKH OIEHUBATH
UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pA30BATEIBHON JESATEILHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 110 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

PatGora ¢ undopmaumeii:

BJIQJICTh HABBIKAMHU TONY4YCHHUS WHPOpMAUU (PU3HUECKOTO COACPKAHUS W3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSATENBHO OCYILECTBJISATH IOUCK, aHaIM3, CHCTEeMaTH3alUui0 U
WHTEpIpETAIHio HHOOPMAIIUN PA3IMIHBIX BUIOB U (POPM MIPEACTABICHHS;



OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIL30BATh CPCACTBA HH(pOpMaI.[PIOHHBIX U KOMMYHUKAIITUOHHBIX TEXHOJIOTUH B peuicHun
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3alMOHHBIX 3a1a4 ¢ COOJIOJeHHEM TpeOOoBaHUMI
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMTHMEHBI, PECYpCOCOEPEIKECHHUS, MPABOBBIX M ITHYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJIEPKAHMS B PA3IMYHBIX (popMaTax ¢ y4€TOM Ha3HAYCHHS
uHpOpMAIlMM W [EJEBOW ayIUTOpUH, BBHIOMpas ONTHUMAIbHYIO (OpMYy MpeaCTaBICHUS |
BU3yaJIN3aIHH.

KoMMmyHuKkaTHBHBIC YHHBepcaJlbHble YueOHbIe 1elCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JAEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BbIOMpaTh TEMaTHUKy W METOAbl COBMECTHBIX JEHUCTBUN C y4y€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATH LI€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBAThH JCHCTBUS
0 €€ JOCTHKECHUIO: COCTABJIATh IUIAH JEUCTBUHM, pacHpereisaTbh poiav ¢ Y4ETOM MHEHHU
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIa/la U Ka)XJI0r0 Y4aCTHHKA KOMaH/bl B OOIIUN pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpejJlaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MMOBEICHHUE B PA3JIMYHBIX CUTYalUsX, IPOSBISATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENBHYIO JIEATENbHOCT, B 001MacTu (QU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATENIbHO COCTAaBJISITh IUIAH PEHIEHUS] PacYETHBIX M KAayeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS]  MPaKTUYeCKOW paboThl €  y4€TOM HMEIOIIUXCS  PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;
pacHIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;
JIeNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peLIeHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco0cTBOBAaTh ()OPMHUPOBAHHIO U MPOSBICHUIO IPYIAUIIUU B 00JaCTH (PU3MKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyallusiM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISM;
BJIQJICTh HABBIKAMU TMO3HABATENILHON pedriekcun Kak OCO3HAHUsI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;
WCITOJIH30BaTh MPUEMBI pedIICKCHH JIJIs1 OIIECHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHNS,
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;



NpUHUMATh ceOsl, MIOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI U PT'YMEHTBI JPYTUX NP aHAIN3E PE3YJIbTATOB JACSITCILHOCTH,

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIMOKH.

B mporecce MOCTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMBbI 1O (BU3UKE IS
YpOBHSL cpemaHero oOmiero obOpa3oBaHUS y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEIIOoIaralonui copMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUs, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPHHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJCHUE, CIIOCOOHOCTh aIalTHPOBAThCS K SMOLMOHAIBHBIM H3MEHEHHUSIM U TPOSBIISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMIICHHE K JOCTHDKCHUIO IIeTH W YyCIexy,
ONTUMU3M, HHUITMATUBHOCTh, YMECHHUE JICHCTBOBATH UCXO/IS1 M3 CBOUX BO3MOYKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSHHE JPYTHUX,
YYHUTBIBATH €TI0 MPH OCYIIECTBICHUH OOIICHHS, ClIOCOOHOCTh K COYYBCTBHUIO M COIIEPEKUBAHHMIO;

COLMAJIBHBIX HAaBBIKOB, BKJIFOYAIOUIMX CIIOCOOHOCTHh BBICTPAWBAaTh OTHONICHUS C JAPYTHMH
JIFOIbMHU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny obydenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JNEMOHCTPHPOBATh Ha MpHUMeEpax poiib U MecTo (PHU3MKK B (OPMHPOBAHWUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B INPAKTHYECKOU
JeATEIbHOCTH JIFOCH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS M3YUEHHBIX (PU3MUECKUX MOJeNeil: MarepuanbHas TOYKa,
MHepLMaJgbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, MACaIbHBIA ra3, MOAEIN CTPOEHUs
ra3oB, JKUJKOCTEH M TBEPIBIX TEJ, TOUEUHBIN SJIEKTPUUECKUN 3aps] MpU peUIeHUH (PU3NUECKUX
3az1ay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCh) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHMSI BEIIECTBA M  DJIEKTPOJAMHAMHUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE TBUKEHHUE, CBOOOHOE NaJICHUE Tel, JBUKEHHE
M0 OKPYXHOCTH, WHEPIUs, B3auMoaeucTBue tei, auddysus, OpOyHOBCKOE IBUIKEHUE, CTPOEHHUE
KHUJIKOCTeH W TBEPIBIX TeJd, U3MEHEHHe 0O0bEMa Ted MpHU HarpeBaHUM (OXJaKJIEHHH), TEIIOBOE
paBHOBECHE, HCIApEHHE, KOHACHCALWA, IUIABJICHUE, KPUCTAJUIM3ALUA, KUIIEHUE, BIIAXHOCTh
BO3/1yXa, IOBBIIICHUE JABJICHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXKIY
IapaMeTpaMM COCTOSIHUA ra3a B U30MPOLECCax, dJIEKTPU3ALMS TeJl, B3aUMOJACHCTBUE 3apsI0B;

OINUCBHIBATh MEXAaHUYECKOE JBUKEHHE, HCIONb3ys (U3NYECKHe BEJIMYMHBL: KOOpAMHATA,
IIyTh, INEPEMELIEHUE, CKOPOCTb, YCKOpEHHUE, Macca Tejla, CUJIa, UMIYJIbC Tela, KUHETHYEeCKas
SHEeprusi, MNOTEHIHalbHas »OSHEpPrus, MexaHuuyeckas paboTa, MeXaHW4ecKas MOIIHOCTb;, IIpH
ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEJTMUHH, UX 0003HAUEHUS U
€IMHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO BEIHYUHY C JPYTUMH
BEJIMYMHAMU;

ONMUCHIBATh M3YYECHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJIICHUS, HCIIOIb3YS
¢usnueckue BEJIMYMHBL: JIaBlIeHWE Ta3a, TeMIeparypa, CpeaHsis KHHETHYecKas JHeprus
XAa0TUYECKOI0 JBMIKEHUS MOJIEKYJ, CpPEIHEKBAaApaTHU4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSAA JHeprus, padora raza, Kod3((UIMEHT IOJE3HOr0 IEHCTBHS TEIUIOBOTO
JIBUTATENIsA; IPU ONMCAHUU IIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIUYHH, UX



0003HaYCHHS ¥ €IUHUIIBI, HAXOIUTH (POPMYIIBI, CBS3BIBAIOIINE JTaHHYIO (DU3HYECKYIO0 BEITUYHHY C
JIPYTHUMH BETUIHHAM;

ONKCHIBATh H3YYEHHbIC JJIEKTPUYECKHUE CBOMCTBA BELIECTBA U JJICKTPUUYECKUE SIBICHUS
(mpotiecchbl), UCHOIB3Ysl (QU3NYECKHE BEIUYMHBI: SJIEKTPUUYECKUN 3apsij, AJIEKTpUYEecKoe IoJe,
HANPSDKEHHOCTD TOJISA, MOTSHIINAJ, PA3HOCTh MOTCHIIMAIOB; IPH OMKMCAHUYU MPABUIHHO TPAKTOBAThH
(U3HYECKUN CMBIC HCIIOJIb3yEeMbIX BEIHYWH, HX 0003HAYCHHUS U CIUHUIII, YKa3bIBaTh (YOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEIMUUHY C JPYTUMHU BEJIMYUHAMU;

aAHAIM3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHHS, HUCHONb3ys (U3MUecKkue 3aKOHbI U
NPUHIUIBL: 3aKoH BcemupHoro Ttsarotenus, |, |l u |1l 3akonpl HbloToHaA, 3aKOH CcOXpaHEHUS
MEXaHHYECKON SHEPrHH, 3aKOH COXPAHCHHS] UMIYJIbCA, MPUHIMIT CYNEPIIO3UIIMUA CHJI, TTPHHIIUI
paBHOIPABUsI WHEPIHUATBHBIX CHCTEM OTCU€Ta, MOJICKYISPHO-KHHETUYECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, ra30BbIC 3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOI YHEPIHH TEIJIOBOTO ABMKCHUS MOJIEKYJI
¢ a0COJIIOTHOM TeMIepaTypoii, IEpBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS JIEKTPUIECKOTO
3apsna, 3akoH KynoHa, mpu STOM pa3nuyarh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIIOBHSI (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH,

OOBSACHATH OCHOBHBIC MPUHLMUIIBI JEHCTBHUS MAalIUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJHATh OKCIIEPUMEHTHI 10 WCCIICJIOBAHUIO (DM3WYECKHUX SIBICHUH W MPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX U3MEPCHHM, IPH ATOM (OPMYIUPOBATH MIPOOIIeMy/3a1aqy
U TUMNOTE3y Y4eOHOTOo SKCIepuMEeHTa, coOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUSA,
MPOBOAMTD OMBIT U OPMYTUPOBATH BHIBO/IBI,

OCYIIECTBIISATh MPSMBIC H KOCBCHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, ITPH 3TOM BBEIOMPATh
ONTHUMAJIGHBIA CIOCOO M3MEpPEHUS M HCIOJIb30BaTh M3BECTHBIC METOJBI OIICHKH IOTPEITHOCTEH
U3MEPEHU;

WCCIIEIOBATh 3aBHCHUMOCTH MEXAYy (PU3NYECKMMH BETMYMHAMU C UCIOIB30BAHUEM MPSMBIX
WU3MEpPEHUI, TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHpPOBATH pe3yJabTaThl IOJYICHHON
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJIC TaOIHUI] U rpaUKOB, JIeNIaTh BHIBOJGI MO PE3yJIbTaTaM
WCCIICJIOBAHMUS,

coOnrofaTh mpaBWia O€30MacHOro TpyAa NpU TPOBEACHUH HWCCIEIOBAHWM B paMKax
y4eOHOTO  OKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENbCKOH M MPOEKTHOM  JIEeATENBHOCTH  C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

peliaTh pacu€THbIC 3a7]a4U C SIBHO 3a/IaHHOM (DU3UYECKON MOJIENbI0, UCIIONB3YS (pU3ndeckue
3aKOHBI M TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3aJaydl BBIOMpPATh (U3UYECKYIO MOJEIb,
BBICTIATh (DM3WYCCKHE BEITUYHHBI W (DOPMYIBI, HEOOXOTUMBIC JUIsI €€ PEeNICHHS, MPOBOJIUTH
pacuéThl U OIICHUBATH PEATbHOCTh IMOJTYICHHOTO 3HAYCHHS (PU3NICCKON BETUIHHEI;

pemaTth KauyeCTBEHHBIC 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOYKY
paccyXJIeHUl ¢ OMOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIIOJIb30BaTh MPH PENICHUH yIeOHBIX 3a/Jad COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUN
JUISL TIOWCKa, CTPYKTYPHUPOBAaHHS, HWHTEPIPETAMA W TPEJICTABICHHUS Yy4eOHOH H Hay4dHO-
MOMYJISIPHON MH(POPMAINH, MOTYICHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU aHATU3UPOBATH
MOJTy4aeMyro HHPOPMAITHIO;

MIPUBOJUTH TIPHUMEPHI BKJIAJa POCCHHCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, 00BICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA,

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TIOBCETHEBHOM KU3HU ISl OOECTIeUeHUs
0€30MacHOCTH MPHU OOpalIeHUH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, IS COXpPaHEHHS
3JI0POBBS U COOJIIOIEHNS HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKpY>Kaloleil cpeie;

paboTaTh B TpyIIE C BHIIOJHEHHUEM DPA3JIMYHBIX COIMAIBHBIX pOJIeH, IJIaHUPOBaTh paboTy
TPYNNbl, palMOHATBHO paclpefeNsaTh OO0s3aHHOCTH W IUIAHUPOBATh  JCSATEILHOCTh B



HECTAHAAPTHBIX CUTYaIUsAX, AJCKBaTHO OLIEHUBATHh BKJIAJ KaXJAOTO W3 YYACTHUKOB TPYIIbI B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.

K xonmy obyuenuss B 11 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHPOBATh Ha MpUMeEpax posib U MecTo (u3uku B (POPMUPOBAHWUU COBPEMEHHOM
HAay4YHOM KapTHHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JESITEIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YVUUTHIBaTh TPAaHULBl MPUMEHEHHUS] HW3YYCHHBIX (U3MUYECKUX MOJENEH: TOYEUHBIH
AIEKTPUUYECKUI 3apsi]l, Iyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siiepHasi MOJENlb aTOMa, HYKJIOHHAs
MOJIENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TMPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOM (DU3MKH: 3JIEKTpHUYECKas MPOBOJAUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEeHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHas
UHAYKLIMS, JEHCTBME MAarHUTHOIO IIOJII HA INPOBOJHHMK C TOKOM M JBHXKYIIMICS 3apsn,
AJIEKTPOMAarHuTHbIE KOJ€OaHUs U BOJIHBI, MPSIMOJIMHENHOE PAacIpOCTPAHEHUE CBETAa, OTPaKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W TONApH3alUs CBeTa, JUCHEpCHUS CBETa,
dotoanekrpuueckuii dhdext (dhoTodrddekrt), cBeTOBOE naBiIeHHE, BO3ZHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONMCHIBaTh M3y4YEHHBIE CBOMICTBa BeELIECTBA (AJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOAUMOCTh PA3NUYHBIX CpPEN) U AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCIIONB3YS  (PU3WYECKUE BEIWYHMHBI: DIEKTPUUYECKHHM 3apsl, cuja TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, 3JIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABUKYIIAs CHIIA,
paboTa TOKa, MHAYKLIHS MarHUTHOrO Hojs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUs SJICKTPUUYECKOTO U MArHUTHOTO TOJieH, Mepuoj W dYactoTa KosieOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsJl M CWila TOKa B MPOILECCe TapMOHMYECKUX 3IIEKTPOMAarHUTHBIX
KoneOaHul, (OKYCHOE pacCTOSHHE U OINTHUYecKas CHJia JIMH3bl, IPU OMHCAHMU MPaBUILHO
TpPaKTOBaTh (PU3NYECKUIN CMBICI UCIIOJIb3YEMBIX BEJIMYMH, X 0003HAUEHUS U €UHUIIbI, YKa3bIBAaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BeJTMYUHAMM,

OIUCHIBATh U3YYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys (PU3NUECKUE BETUUNHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETa, SHEPIUs U UMITYJIbC (DOTOHA,
Nepuoj MoJlypacnaaa, 3HEpPrus CBSA3M aTOMHBIX fJ€p, HPU ONHUCAHUU IPaBUIBHO TPAKTOBATH
(Gu3nUecKuil CMBICT MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYCHMS U €IMHMIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, BBIYMCIATH 3HAUEHUE
(U3UYECKON BEITMYUHBIL;

AHAIN3UPOBATh (PU3MYECKHE NPOLECChl M SBJICHUS, HCHOJB3YyS (PHU3NUYECKHEe 3aKOHBI H
IPUHLHMIBL: 3aK0H OMa, 3aKOHBI TIOCJIEN0BATENBHOTO U MApaJUIENbHOIO COEANHEHNS IPOBOIHUKOB,
3akoH  J[xoyns—JleHna, 3akOH QJIEKTPOMArHUTHOW MHAYKLIMH, 3aKOH HIPSIMOJIMHEMHOIO
pacrpoCcTpaHEHHUs] CBETa, 3aKOHbl OTPA)XXCHHsI CBETa, 3aKOHBbI MPEJIOMJIEHUS CBETa, ypaBHEHHUE
OitHmTeiHa 1715 GoTodPdekTa, 3aK0H COXpAaHEHUs dHEPTHH, 3aKOH COXpPAaHEHUS UMITYJIbCa, 3aKOH
COXPaHEHHUs AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUsI MaCCOBOT0 YMcIIa, TOCTyNaThl bopa, 3akoH
pPaJMOaKTUBHOIO pacmajga, MpU 3ITOM pPa3IM4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHHUE U YCIOBHS (IpaHULlbl, 00JaCTH) TPUMEHUMOCTH;

OTIpeeNATh HalpaBJIeHHE BEKTOpa UHIYKIIMM MAarHUTHOTO IOJIS MPOBOJIHUKA C TOKOM, CHJIbI
Awmmnepa u cuinbl Jlopenua;

CTPOUTH M OIHCHIBATh N300paskeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBIMOJHATh OKCIEPUMEHTHI [0 UCCIEJOBAHUIO (U3MYECKUX SBIECHUH U TPOILIECCOB C
MCIIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX U3MEPEHMI: MpH 3TOM (HOpMYyIHUPOBATh MpobiieMy/3aaauy



U TUIOTe3y Y4eOHOro SKCIIEpUMEHTa, cOOMpaTh YCTaHOBKY U3 INPEAJIONKEHHOTO 000pyI0BaHUS,
IPOBOJUTH OMBIT U (POPMYIIUPOBATH BHIBOBI;

OCYILECTBIIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYMH, IIPU 3TOM BBIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BaTh WM3BECTHBIE METOJbl OLIEHKU MOIrpeIHOCTel
U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEIWYHH C HMCIIOJIB30BAaHHEM HPSAMBIX H3MEpEHUN:
IpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY, (PUKCHpPOBATh pPE3yJbTAaThl IOJYYEHHON 3aBUCUMOCTH
(Gu3nYecKrX BEJIUYMH B BUJE TaOIUIL] U TpaMKOB, A€TIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;

coOuoaTh npaBuUiIa O€30MacCHOro0 Tpyda HpPU TNPOBEICHUM MCCIEJOBAHUM B paMKax
y4eOHOrO  SKCHEPHUMEHTa, Yy4eOHO-UCCIEJOBAaTEIbCKOM M  INPOEKTHOH  JEATEIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPAaTOPHOTO 000PYAOBaHUS;

pelath pacu€THbIC 33Ja4 C SBHO 3aJaHHOM (U3MYECKO MOJEINbI0, HCIONb3Ys (pU3nUecKue
3aKOHBl M NPUHIMIBI, HA OCHOBE aHAJM3a YCJIOBUA 3aJa4d BbIOMpPATh (PU3MUECKYIO MOJEIb,
BBIJICNIATh (DU3WYECKHE BEIMYUHBI M (OPMYINBI, HEOOXOAUMBIE ISl €€ pemIeHHs, MPOBOIUTH
pacu€Thl M OIICHWBATh PEAIbHOCTH TIOJTYYEHHOTO 3HAYECHUS (PU3NIECKOM BETHUNHBL;

pelaTh KauyeCTBEHHBIE 3aJjaud: BBICTPAUBATh JIOTUYECKHU HEMPOTUBOPEUUBYIO IIETIOYKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCTIOJIB30BaTh NPU PEIICHUH Y4eOHBIX 33]a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUI TIOMCKAa, CTPYKTYPUPOBAaHUS, HHTEPIPETAlMd W TMPEACTABICHHUS Y4YeOHOW M HaydHO-
HOMYJSPHOM MH(OpMaIMK, NOJYYEeHHON U3 pa3IUYHbIX HUCTOYHMKOB, KPUTUYECKHU aHAJIM3UPOBAThH
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH TMPUHIIUIIBI JACHCTBHS MAIllMH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB, pa3inyarb
YCIIOBHA UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NPUMEpPHI BKJIA/Ja POCCHUHCKMX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00BsSCHEHHE IPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETHUECKHE 3HAHUS M0 (PU3MKE B IMOBCEIHEBHON JKMU3HHU JUJIsI 0OECTICUeHHS
0€30MacHOCTH TIpH OOpalIeHWH C MPHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMHM, JJISI COXpPAHEHUS
3J10pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpeie;

paboTaTh B IpyHIe C BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh paboTy
TPYINIBI, PAalMOHAIBHO  PACHpPENENATh OOSM3aHHOCTH W IUTAHUPOBATh  JIESTEIBHOCTH B
HECTAHJAPTHBIX CUTYaIUsIX, AJCKBaTHO OILEHMBATH BKJIAJ] KaXIOTO M3 YYaCTHHUKOB TPYIIIHI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne ni/m Kourposbnbie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PECYPChI
padoTshI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmuoreka [JOK
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 bubmuorexa [JOK



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

ITocTostHHBIN 51eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK

4.2 Pa3JIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKue U AIEKTPOMarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 7
IIEMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 4
CTpoetinie atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmmorexa [OK

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



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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKH 7 ngjﬁ;f;igﬁ}; £41c07C
Wroro no pazueny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC
Ne Kosmuect
Tema ypoka
n/n BO 4aCOB
1 ®duszuka — Hayka o npupoje. Hayunblie MeToabl IO3HAHUS OKPYKAIOILEro MUpa 1
2 Ponb 1 MecTo hu3uku B opMUPOBAHUN COBPEMEHHONM HAyYHOU KapTUHBI MUPA, B TPAKTHUYECKON AITEIbHOCTH JTIOACH 1
3 Mexannueckoe 1BukeHrue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBMKEHUS. [lepeMenienre, CKOpOCTh, YCKOpEHUE 1
4 PaBHOMEpHOE IPAMOJIMHEWNHOE JBUKEHUE 1
5 PaBHOYyCKOpEHHOE NPSIMOIMHENHOE ABUKEHUE 1
6 CBoOogHOE TazicHue. Y CKOpeHre CBOOOIHOTO TaICHUS 1
7 KpuBonunelinoe aBuxenue. J[BrmxeHrne MaTepUaIbHON TOUKH O OKPYKHOCTHU 1
8 [Ipunnun otHOCcHTenbHOCTH ['anmunes. Maepuuansusie cucreMsl orcyera. [lepseiii 3akoH HeroTona 1
9 Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akoH HeroToHa 111 MatepuaibHON TOUKH 1
10 Tpernii 3akoH Hpr0TOHA 7151 MaTEpUAIIBHBIX TOYEK 1
11 3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMHuueckas CKOpOCTh 1
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koaxppuument tpenns. Cuiia COnpoTHBIICHUS MTPH JBMXKEHUH TeJa B )KUIKOCTH WITU ra3e 1
14 [TocTymarenbHOE U BpalaTesbHOE JBMKEHNE a0COMOTHO TBEPAOTO Tesma. MomeHT cuitbl. [1nedo cubl. Y cinoBusi paBHOBECHS 1
TBEPAOIO Tena
15 Nmnynbc MaTepraibHONW TOYKH, CUCTEMbBI MaTepUaIbHBIX ToUeK. VIMITynbe cuitbl. 3aKOH COXpaHEHUs! UMITyjbca. PeakTuBHOE 1
JBUKECHHE
16 Pabora u moutHOCTh cuitbl. Kunernueckas sneprust MaTepuanbHoil Touku. Teopema 00 M3MEeHEeHUH KHHETUYECKOW SHEPTUU 1
17 [TorenunanpsHas sueprus. [loreHunanbHas sHeprus ynpyro nedhopMUpOBaHHON MPYKUHBL. [loTeHIInanbHas sHeprus Tena BOIU3N 1
MOBEPXHOCTH 3€MJIU
18 [TorennuanpHble 1 HEMOTEHIUATbHbIE CHIIbI. CBsI3b pabOTHl HETOTEHIIMATBHBIX CHJI C K3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBbI 1
Tel. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTruu
19 JIaGoparophas pabota «lccaenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOM SHEPIuU Tella Ha IPUMepPe PaCTsHKEHUS 1

PE3UHOBOI'O XTyTa»




20 Konrponsnas padora no teme «Kunemaruka. Jlunamuka. 3aKOHBI COXPaHEHUS! B MEXAHUKE» 1
21 OcHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETHYECKON Teopun. bpoyHoBckoe nBmxkenue. Juddys3us 1
22 XapakTep ABMKCHUSI U B3aUMOJICICTBHS YaCTHI] BelllecTBa. Moenu CTpOeHHs ra30B, )KUIKOCTEH U TBEPABIX Tl 1
23 Macca monekyin. KonmndectBo BemiectBa. [locrosiHaas ABoraapo 1
24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus 1
25 Wneanebhsiii raz B MKT. OcHoBHoe ypaBHenne MKT 1
26 AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHUeCKOW SHEPTHH JIBI)KCHHsI MOJIEKYIl. Y paBHeHUe MenaeneeBa-Knaneitpona 1
27 3akoH JlanbToHa. 'a30BbIC 3aKOHBI 1
28 JlaboparopHas padota «lccnenoBanue 3aBUCUMOCTH MEKIy TapaMeTpaMH COCTOSIHUS Pa3pesKeHHOTO razay 1
29 W3omporieccsl B ucaibHOM raze U uxX rpaduueckoe npeacTaBicHue 1
30 BHyTpeHHss sHEprusi TepPMOAMHAMUYECKOM CUCTEMBI U clI0co0b! e€ n3meHeHus. KommdecTBo Temnotel u pabota. BHyTpeHHss 1
SHEPTrHUsl OJHOATOMHOTO UJEAILHOTO Ta3a
31 Bunel teronepenaun 1
32 VY nenpHas TEMI0EMKOCTH BelecTBa. KomuecTBoO TEMIOTH TpH Terutonepenaye. AanabaTHbIN MpoIece 1
33 [TepBslii 3aKOH TEPMOAMHAMUKH U €r0 MPUMEHEHHE K U30IpoIeccam 1
34 Heob6patumocts nporieccoB B mpupoe. BTopoii 3akoH TepMOAMHAMUKH 1
35 [Ipunnun nevicteus u K111 TemnoBoit MamuHsbl 1
36 uxa Kapnro u ero KIT/] 1
37 DKosornyeckue npoOaeMbl TEIIO3HEPTETUKH 1
38 O6o6matomuii ypok «MonekysipHas ¢puszuka. OCHOBBI TEPMOITHAMIKI) 1
39 KonrtponbHas padora no teme «MonekyisipHas ¢puznuka. OCHOBBI TEPMOJUHAMUKI 1
40 [TapooGpa3oBanue u koHeHcanus. Mcmapenue u KuneHne 1
41 AOcomoTHas U OTHOCHUTEJIbHAS BIAXKHOCTh BO3yXa. HachIeHHbIH map 1
42 Tsépnoe teno. Kpucrammnueckue u amopdHsbie Tena. AHU30TPONHS CBOMCTB KpucTaioB. XKuakue kpuctauibl. CoBpeMeHHbIE 1
MaTepuabl
43 [InaBnenue u kpuctauM3anus. Y enbHas TerioTa miasienus. Cyonumanus
44 VYpaBHeHHe TEIIOBOTrO OanaHca
45 Onektpu3anus Ten. DIEKTPUUECKUH 3apsa. J[Ba Buaa s3MeKTpUUYECKUX 3apsI0B




46 [TpoBOTHUKY, TUNIEKTPUKH U TIOIYIIPOBOAHUKH. 3aKOH COXPAHEHUS JICKTPUIECKOTO 3apsaa 1
47 B3aumoneiictue 3apsanoB. 3akoH Kynona. TouyeuHblid 3JIeKTpUYECKUI 3apsl 1
48 Hanpsx€HHocTh anexkTpudeckoro nosst. [Ipunnun cynepno3unuu anekrpuueckux nosieil. JIMHum HanpspkEHHOCTH 1
49 PaGora cun anekrpoctaruueckoro nois. [lorenmnuan. Pa3HOCTh MOTEHIMATIOB 1
50 [IpOBOIHUKY U JUAIEKTPUKHU B 3JIEKTPOCTATHUECKOM IoJie. [Iu3nexTpudeckas NpOHUIIaeMOCTh 1
o1 OnexrpoémkocTs. Konnencarop 1
52 OneKTpOEMKOCTb IUIOCKOTO KOH/IEHCATOpa. DHEPIus 3apsKeHHOI0 KOHIeHcaTopa 1
53 JlaboparopHast pabota "M3MepeHne JMeKTPOEMKOCTH KOHIeHcaTopa” 1
54 [Tpunuun neficTBrs U NIPUMEHEHHE KOHAEHCATOPOB, KOIMPOBAIBHOTO annapaTa, CTpyHHOro MpUHTEpa. DJIeKTpocTaTuYecKas 1
3auTa. 3a3eMIIeHUE 3IEKTPONprHOOpOB
55 DJNEeKTPUYECKUi TOK, YCIOBHS ero cyniectBoBanus. [loctosaubiii Tok. Crna Toka. Hanpspkenue. Conporusiienue. 3akoH Oma st 1
y4JacTKa Lenu
56 [TocnenoBarenpHOE, TApaIIEIBHOE, CMEIIAHHOE COeTMHEHNE TIPOBOJHUKOB. JlaboparopHas paboTa «/3ydeHne CMEIIaHHOTO 1
COCAMHEHUS PE3UCTOPOB
57 PaboTa 1 MOITHOCTb 3JEKTpHUECKOro Toka. 3akoH Jxoynsa-Jlenna 1
58 3akon OMa 1st TOJTHOM (3aMKHYTOM ) AekTpudeckoi renu. Koporkoe 3ambikanue. Jlabopatopnas pabora «M3mepenue 2J1C 1
MCTOYHHKA TOKA U €r0 BHYTPEHHETO CONPOTHBIICHHSI»
59 DJeKTpOHHAs MPOBOAMMOCTb TBEP/BIX METAJIOB. 3aBUCUMOCTH CONPOTUBIIEHUS! METAIJIOB OT Temreparypbl. CBepXIpOBOAUMOCTh 1
60 DneKTpudecKkuii TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX ITyYKOB 1
61 [TomynpoBoIHUKH, UX COOCTBEHHAsI U IPUMECHAsk IPOBOAUMOCTh. CBolicTBa p—N-niepexona. [lonynpoBogHUKOBbIE TPUOOPHI 1
62 DNeKTpUYECcKUil TOK B paCTBOpax M paciijiaBax 3JEKTPOJIUTOB. DIEKTPOTUTHYECKAs TUCCOLMALINSA. DIIEKTPOIIN3 1
63 OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBII U HecCaMOCTOSTeNbHbIN pa3psaa. Monuus. [1nazma 1
64 DnexkTpuueckue Npudopsl U yCTPOICTBA M UX MpaKTHUecKoe mpuMeHeHue. [IpaBuia TexHuKu 0e30macHOCTH 1
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) 1
66 KonrtponbHas paborta no teme «nekTpoctaTika. [1ocTosiHHbIHN 31eKkTpruuecKkuii ToK. TOKH B pa3IMYHbBIX Cpeax» 1
67 PesepBHblit ypok. KonTponbHas pabota no teme "DnekTpoauHaMuka" 1
68 PezepHblit ypok. O606maromnuii ypok rno remam 10 kiacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

No Konunuecr
Tema ypoka

n/n BO 4aCOB
ITocTostHHBIE MATHUTHI M X B3auMozeicTBUe. MaruuTHoe nosie. BekTop MarHuTHOM MHAYKUUH. JIMHUM MarHUTHOW MHIYKLUU 1

2 MarnuTHO€ 1osie NpoBoAHKKA ¢ TOKOM. OnbIT DpcTena. BzanmoaelcTBre MpOBOIHUKOB C TOKOM 1
JlaboparopHas pabota «/3yueHrne MarHuTHOTO TOJISI KATYIIKU C TOKOM) 1

4 JleificTBHEe MarHUTHOTO TIOJISI HAa MPOBOJHUK ¢ TokoM. Cuita Ammepa. JlabopaTopHas pabora «lccnenoBanue nelcTBus 1
IIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

5 JlelicTBUE MarHUTHOTO MOJIsl HA ABMXKYLIYIOCA 3apsbkeHHYHo yactuily. Cuna Jlopenua. Pabora cuiel Jlopenua 1

6 OnexTpoMaruuTHas uHAYKLIUs. [ToTok BekTopa MarHuTHOW MHAYKIMU. D/IC nHAYKIMH. 3aKOH JIEKTPOMarHuTHOW MHIAYKIIMU 1
®dapanes

7 JIaGoparopHas pabota «lccnenoBanue SBICHUS 3JIEKTPOMArHUTHON HHIYKLIUN 1

8 WNunykruBHoCTh. SBneHne camonnaykuuu. 3/1C caMOMHIYKIIMU. DHEPIHsl MArHUTHOTO MOJISE KATYILIKH C TOKOM. 1
DNEeKTPOMArHuTHOE T0JIe

9 TexHnuyeckue ycTpoiCcTBa U UX IPUMEHEHHUE: TIOCTOSIHHBIE MATHUTBI, JJIEKTPOMATHUTBI, JIEKTPOJIBUraTElNb, YCKOPUTEIN 1
3JIEMEHTapHbBIX YaCTHI], UHAYKIIMOHHAs NeYb

10 Oo6o06maromuit ypok «MarauTHoe nose. JNeKTPOMarHuTHasi HHIYKLUS

11 KonTponbhas padota no teme «MariHutHoe 1osie. DIeKTPOMarHUTHAs HHIYKIIHS

12 CBoboHbIe MexaHndeckue kojedanus. ['apmMonndeckue koaeOanus. Y paBHeHUE rapMOHNYEeCcKUX KojeOanuii. [IpeBpaienue 1
SHEPrUU

13 JlaGoparopHas padota «lccnegoBanue 3aBUCUMOCTH MEpHO/ia MaNIbIX KoJeOaHUM Tpy3a Ha HUTHU OT JJIMHBI HUTU M MacChl TPpy3a» 1

14 Koneb6arenbublit KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHUs B U€aIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXTy 1
MEXaHUYECKUMH U IEKTPOMArHUTHBIMHU KOJeOaHUSIMU

15 ®opmymna ToMmcoHa. 3aKOH COXpaHEHHS DHEPTUU B UACAUTHBHOM KOJICOATEIIHHOM KOHTYPE 1

16 [IpencraBienue o 3aTyxarouux koneOaHusX. BoiHy Xk 1eHHbIe MexaHndyeckue kojebanus. Pesonanc. BeiHyX/1eHHBIE 1
AJIEKTPOMarHUTHbIE KoJeOaHus

17 Ilepemennsblit Tok. CHHYyCOUJAJIbHBIN IEPEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE U AEHCTBYIOLIEE 3HAUECHHE 1

CHJIbI TOKA U HAIIPAKCHUS




18

Tpancdopmarop. [IponszBoacTBO, nepeaaya u NOTPeOICHUE FITEKTPUIECKON IHEPTHU

19 VY CTpoicTBO U IPAaKTUYECKOE TPUMEHEHHE MIEKTPUUECKOI0 3BOHKA, FeHepaTopa NePEMEHHOr0 TOKa, TMHUHN 3JIeKTporeperad

20 DKOoJIOrH4YecKre PUCKU U MPOU3BOJCTBE AIEKTpo3Heprun. KynbTypa 1crosib30BaHus 3J1€KTPOIHEPTUH B TIOBCEAHEBHOM JKU3HU

21 MexaHn4ecKue BOIHBI, yCIoBUA pactpocTpanenus. [lepros. CKkopocThk pacnipocTpaHeHus U AMHA BOJHBL [lonepednsie u 1

MIPOIOJIbHBIE BOJTHBI

22 3Byk. CKopocTh 3ByKa. I poMKoCTh 3ByKa. Beicota ToHa. TemOp 3Byka 1
23 DNeKTpOMarHuTHBIC BOJIHBI, UX CBOMCTBA U CKOPOCTH. LlIkasa 371eKTpOMarHuTHBIX BOJIH 1
24 [TpuHIMIBI paAMOCBA3U U TeNeBUCHUA. Pa3BuTHe cpeacTB cBsa3u. Paanonokanus 1
25 Kontponbnas padota «KonebaHust u BOJTHBD» 1
26 [IpsimosinHeiiHOe pacpocTpaHeHHe CBeTa B OTHOPOIHOM cpezie. Toueunslit ncTouHMK cBeTa. JIyy cBera 1
27 OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n300paxeHuii B IIIOCKOM 3epKajie 1
28 IIpenomnenue ceera. [losiHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrosl HOJTHOro BHYTPEHHETO OTPaXKEHUS 1
29 JlaboparopHast pabota «/3MepeHne mokaszareis MPeTOMICHHS CTEKIIA 1
30 JIunsel. [loctpoenue nzobpaxenuii B muH3e. @opmyna TOHKOM JTUH3bI. Y BEIMUEHUE JIUH3bI 1
31 JIaGopartopHas pabota «MccienoBaHnne CBOUCTB M300paXeHUH B IMH3AX» 1
32 HNucnepcus ceera. CrnoxxHbIN cocTaB 6enoro ceera. L[Ber. JlabopaTopHas pabora «HabmroeHue aAucnepcun CBeTay 1
33 Wntepdepennus ceera. Audpakuus csera. JJudpakunonnas pemeérka 1
34 [TonepeunocTs cBeTOBBIX BOJH. [losspr3anus ceera 1
35 Onrtuyeckue mpuOOPs! U YCTPONCTBA U YCIOBUS UX O€30MaCHOTO MPUMEHEHUS 1
36 ['paHnIIBI TPUMEHNMOCTH KJIACCUYECKON MexaHUKH. [loCcTynaTel cienuaibHON TEOPUU OTHOCUTEIBHOCTH 1
37 OTHOCHTENBHOCTH OJIHOBPEMEHHOCTHU. 3aMe ICHHEe BPEMEHH U COKpaIlleHHEe JJTNHBI 1
38 DHeprus U UMIYJIbC PEISTUBUCTCKON yacTHIbl. CBA3b MacChl C SHEPTUEN U UMITYJIbCOM. DHEPrHs OKOS 1
39 KonrtponsHas padora «OnTrka. OCHOBBI CIIEIIMATEHON TEOPUN OTHOCUTETLHOCTH 1
40 ®oronsl. opmyna [Inanka. DHeprus U UMIYIbC GOTOHA 1
41 OtkpeiThe u uccienoBanue porordpdexra. OnbiTel A. I'. Croneroa 1
42 3akonbl portorddexra. YpaBHenue DitHmreitHa s potodddexra. «Kpacnas rpanuma» hotodpdexra 1
43 Jasnenne cBera. Onwitel [1. H. JIebeneBa. Xumudeckoe aelicTBUEe CBeTa 1




44 TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHe: (poTorIeMeHT, (OoTOIaTIMK, COTHEYHAst OaTapesi, CBETOANO/ 1

45 Pemenue 3amay mo reMe «21€MEHTHI KBAHTOBOU OIITUKH) 1

46 Mogens atoma Tomcona. OnbiThl Pesepdopaa o paccesnuto a-yactuil. [lnanerapnas Mmoznens atoma 1

47 IToctynater bopa 1

48 W3ny4eHue u nornomieHue GOTOHOB MPH MEPEXOE aTOMa C OJTHOTO YPOBHSI SHEPIMU Ha Apyroil. Buasl ciekTpos 1

49 Bonnossle cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckymnspHo-BonHOBOM gyanu3M. CIIOHTAHHOE U BBIHYKICHHOE U3IyUEHHUE 1

50 OtkpeiTHe paguoakTuBHOCTH. OnbIT Pezepdopa no onpeneneHno cocraBa paaAuoakTUBHOIO U3IIy4YEHUs 1

o1 CoiicTBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA )KHUBBIE OPraHU3MbI 1

52 OTkpbITHE IPOTOHA U HeWTpoHa. V3oTonbl. Anbga-pacnaj. DIeKTpOHHbIN U NO3UTPOHHBIN OeTa-pacnaj. ['aMma-usznyuenue 1

53 DHeprust CBA3HM HYKIIOHOB B sizipe. SnepHbie peakuuu. SnepHsiii peaktop. [Ipo6iaeMbl, mepCcneKTHBBI, SKOJIOTHYECKHE aCTIEKTHI 1
SIIEPHOM YHEPTETUKH

54 OneMeHTapHble YacTHLbl. OTKPBITHE O3UTPOHA. MeTO bl HAOIIOIEHHS U PErMCTPALUU 3JIeMEeHTapHbIX yacTull. Kpyrislit croi 1
«DyHIaMEHTaJIbHBIC B3aUMOJICHCTBHSL. ENMHCTBO (pM3M4ecKoil KapTHHBI MUpa»

55 Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IIIAHEThI, UX BUANMOE JBIkeHue. ColHevHas cucreMa

56 Comnne. Conneunas akTUBHOCTh. McTounuk sHeprun ComHIa U 3BE37]

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI ITIaBHOM MOCie0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE311. CoBpeMeHHbIe 1
MIPEJCTABICHUS O MIPOUCXOXKICHUN U 3BotoLMU COJHIIA U 3BE3]

58 Mueunslii [1yts — Hama "anakTuka. [lonoxenue u aquxenue Connua B ['anaktuke. ["anaktuku. UEpHbIe AbIPHI B SApax ralakTHK 1

59 Bcenennas. Pa30eranue ranaktuk. Teopus bonbiioro B3peiBa. PennkroBoe nznydenune. MeraranakTuka 1

60 Hepermennsie npo0aeMbl aCTpOHOMUHT 1

61 KonTtponbHast pabota «1€MEHTHl aCTPOHOMHHU U aCTPODUZUKH» 1

62 O6o0maromuii ypok. Poibs ¢Gpu3uKy U aCTpOHOMUN B SKOHOMUYECKON, TEXHOJIOTHYECKOH, COIIMAIbHON U ATHYECKOU cepax 1
NesITeTbHOCTH YeJIOBEKa

63 O6o06maromuit ypok. Poib 1 MecTo pu3uku U acTpOHOMUU B COBPEMEHHON HAyYHOW KapTUHE MHpa

64 O6o06maromuit ypok. Ponb pusznueckoit Teopun B popMHUpOBaHUM MTPEICTABICHHUH 0 (pru3nyecKol KapTUHE MUpa

65 O6o06maromuii ypok. Mecto pusndeckoil KapTHHBI MUpa B 00LIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUN O 1
pUpoIe

66 PesepBHbIil ypok. MarHuTHOE 1osie. DJIeKTPOMarHuTHas WHAYKIUS 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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