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COJAEP/KAHUE OBYYEHUA

10 KUIACC
Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupoxae. Hayunsle MeToasl IO3HaHMS OKpykarouiero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MTO3HAHUS TPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue Qusnueckux sBieHudl u mpoueccoB. Hayunbslie rumnoresbl. dusznueckue
3aKOHBI ¥ TeOpHuH. [ paHUIIbl TPUMEHMMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSIL.

Ponp u mecto ¢usuku B (QOPMHUPOBAHMM COBPEMEHHOW HAy4yHOM KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIO/IEH.

Llemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO JBMKeHUs. Cucrema OTCUETa.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHsisE CKOPOCTh, MIHOBEHHAas CKOPOCTb) M YCKOpPEHHUE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. ClOo)KeHHEe NEpPEeMEIICHUN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpPsSMOJIMHEHHOE MABMXeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIepEMEIICHUSI MaTePHUATIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majienue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunelinoe aBuxeHue. JIBuxKeHue MaTepruaibHON TOUKH MO OKPY>KHOCTHU C MOCTOSTHHOMN
M0 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHAas ckopocTh. [lepuoa u yactora oOpaiieHus.
L{eHTpOCTPEMUTENBHOE YCKOPEHHE.

TexHu4yeckue yCcTpOUCTBa U MPAKTHUECKOE MPUMEHEHHUE: CIHUIOMETp, ABUKEHUE CHAPSIOB,
LEMHbIE U peMEHHBIE TIEPEIAYN.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAIINS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue NBHKEHHI C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nBrkeHus Tena, OpoieHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hamnpasnenue ckopocTy npu JBUKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY NYTSAMH, MPOUAECHHBIMH TEJIOM 3a MOCJIEI0BATEIbHbIE
paBHBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBI)KEHUH C Ha4aJIbHON CKOPOCTHIO, pAaBHOM
HYIIIO.

N3yuenue ABMKEHUS MIapUKa B BI3KOU KUIKOCTH.

N3yuenne aBuxeHus Teia, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmuied. Ilepseiit 3akoH HproTona. MHepuHanibHbIE CUCTEMBI
OTCYETA.

Macca Ttena. Cuma. [lpunHnun cynepno3unmu cwi. Btopoit 3akon HeroTona st
MaTepuanbHOU TOUKU. Tpernii 3akoH Hpr0TOHA 11l MaTepranbHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.



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

Tpenue. Buasl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHMsI CKONbKEHUs1 U cwia TpeHus nokos. Koadduuument tpenus. Cuna cONpoTUBIECHUS TPU
JBUKEHUHU TE€JIa B )KUIKOCTH WJIN rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpauleHus. 1lnedo cuiibl. Y cinoBus paBHOBECUSI TBEPIOIO
Tena.

TexHu4yeckue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIMIHUKN, JBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AepOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS IOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHnue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HMKAKOIIUX B IPYKMHE U PE3NHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

HNmnynec mMaTepuanbHONW TOUYKU (Tena), CUCTEMbl MaTEpUaIbHBIX TOYEK. MMmynbCc cuibl U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTH CHUITBL.

Kunetnueckast »Hepruss MaTepualbHOM TOukH. Teopema 00 M3MEHEHHH KHHETHYECKOW
DHEPTHH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEprus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHnuanbHble M HEMOTEHUMaNbHblE CHIBL. CBs3b paOOThl HEMOTEHLHUAIbHBIX CHJI C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHE: BOJIOMET, KOMEp, INPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHIIMATBFHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

W3ydyeHue abCONIOTHO HEYNpyroro yaapa C TOMOIIBIO JIBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M paboOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYEeCKOH SHEepruu Teja Ha puMepe
PAaCTsKEHUsI pE3UHOBOTO JKIyTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA



Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPHHM M HMX ONBITHOE 00OCHOBAHUE.
BbpoynoBckoe asmxenue. [Auddys3us. Xapakrep NBIKCHHS W B3aUMOJICHCTBUS YACTHI[ BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX TElT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnHas ABorapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Lenbcusi.

Mopenps wuneansHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISIPHO-KMHETHYECKON TEOopuun
U7eanbHOro raza. AGCOII0THAs TeMIepaTypa Kak Mepa cpeHel KHHETHUECKO YHEPIUU TEIIOBOTO
IBWKeHHUs vactun rasa. lllkama temmneparyp KenbBuHa. ['a30oBble  3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omponeccel B MIACaIbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. ['paduueckoe NpeACTaBICHHE HW30MPOLECCOB: H30TepMa, H30X0pa,
nzo0apa.

TexHuyeckue yCTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITHl, [OKa3bIBAIONINE AMCKPETHOE CTPOCHHME BEIIeCTBa, Qororpaduu  MOIEKyI
OpPraHUYECKUX COETMHEHUII.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mopens onbita ITepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopaenb, HUTIOCTPUPYIOLLAsk IPUPOY JABJICHUS ra3a Ha CTEHKHU COCyAa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3yXa B KJIIACCHOW KOMHATE Ha OCHOBE U3MEpEeHUN 00bEMa KOMHATHI,
JIABJICHUA U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXTy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonuHaMmuueckass cuctema. BHYTpeHHsAS SHepruss TEpPMOAMHAMHUYECKOM CHCTEMBI U
criocoObl €€ n3MmeHeHus. KonmuuecTBo TeruoTsl U paboTa. BHyTpeHHss sHEprust 0JJHOATOMHOTO
UJEaNbHOr0 raza. Buapl Temonepeaayu: TEIIONPOBOJHOCTb, KOHBEKLUS, U3Ty4eHUE. Y IeibHast
TEIUI0EMKOCTH BellecTBa. KonyecTBo TEMIOTH PU TEIUIONEpeIaye.

[Tonsitue 06 aguabatHOM mnporuecce. [lepBblit 3akoH TepMoarHaMuKu. [IpuMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K H3omponeccaM. ['padpuueckas uHTepnpeTanus padoThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TemnoBele MamnHbl. [IpuHIMNBL neiicTBUsS TemnoBbiX MamuH. [IpeoOpa3oBaHus SHEpruu B
TeroBbIX MamuHax. Koagdunument nonesHoro neiicteus terioBoi MamuHsl. ukin Kapho u ero
KO3(PUILIMEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTETUKH.

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

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEH HEpruy Tea Mpy COBEPIIEHUH padOoThl: BbUIET MPOOKU U3 OYTHUIKH
NoJ JeHCTBHEM CXKaToro BO3JyXa, HarpeBaHue d(Qupa B JIATYHHOH TpyOke NyTéM TpEeHUs
(BuICOIEMOHCTpAITHS ).

M3meHeHMe BHYTpEHHEH sHEprun (TeMIiepaTypsl) Tejia Mpu Terionepeaaye.

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

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHOU TEMIIOEMKOCTH.



Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHAceHcanus. Mcrnapenue u kuneHue. AOCONTIOTHAST U OTHOCUTENbHAS
BIIQXHOCTh BO31yXa. HacklmeHHbId map. YaenpHas TEIioTa MapooOpa3oBaHUs. 3aBUCHUMOCTH
TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Teépmoe teno. Kpucrammuyeckue u amopdHbIe Tena. AHHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkue kpucrtannsl. CoBpeMeHHble MaTepuanbl. [lnaBneHue M Kpucramnuzauus. Y aejlbHas
TeruioTa miasiaeHus. Cyonumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.
TexHuuyeckue YCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M ICUXPOMETP,

KaJIOPUMCETP, TEXHOJIOTUHU MMOJTYUYCHUA COBPEMCHHBIX MAaTCPpHUAJIOB, B TOM YHCJIC HAHOMATCPHUAJIIOB, U
HaHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

HalGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne OTHOCUTEIHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DrnekTpu3anus Tea. DIeKTpudecKkuit 3apsia. JBa Buaa anexkTpudeckux 3apsaoB. [IpoBogHukw,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 31eKTpudYecKuid 3apsl. DIEKTPUIECKOe
nosie. Hanmpsik€HHOCTH 3eKTpUYecKOro moiid. [IpuHIMN Cynepro3uiuu 3JIEKTPUUECKUX TOJICH.
Jlunuu HanpsSKEHHOCTH SJIEKTPUUYECKOTO TOJIS.

Pabora cun snexrpocratuueckoro nois. [lorennuan. Paznocts notennuanos. [IpoBogauku
U JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM Touie. [uanexTpuueckas MpOHUIIAEMOCTb.

Onektpoémkoctb. KoHmeHncaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa. JHEprus
3apsKEHHOTO KOHJICHCATOPA.

TexHuuyeckne yCTpONCTBA W NPAKTUUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
DIIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB, KOHACHCATOp, KOMHPOBAIBHBII
anmapar, CTpyUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO U IPUHLUIL AEUCTBUS DJIEKTPOMETPA.

B3auMopeiicTBue HadIEeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DJNIEeKTpOoCTaTUYECKas 3allHTa.

JW3neKTpUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTD JJEKTPOEMKOCTH TUIOCKOTO KOHACHCATOpa OT TJIOMIAU TUIACTHUH, PACCTOSHUS
MEXIy HUMH U TUAJICKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpedax



DJIEKTPUUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUYECKOrOo ToKa. MCTOUHMKHM TOKA.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma 15 ydacTka LernH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. Y IeJIbHOE CONPOTHUBIIEHHE BewiecTBa. [lociaenoBarensHoe,
[apajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHHUKOB.

Pabota snekTpuueckoro Toka. 3akoH [xoyns—JIenna. MOmHOCTb 371€KTPUIECKOTO TOKa.

DJIEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKAa. 3akOoH Oma Juis
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAsA IPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTD CONPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTH MOJTYNPOBOIHUKOB. CBOMiCTBa
p—n-niepexoza. [lonynpoBoHUKOBbBIE TPUOOPBHI.

ONEeKTpUYECKU TOK B pacTBOpaXx M paciulaBax »3JIEKTPOIMTOB. OJIEKTPOIUTHYECKAS
JUCCOIMAIUs. DIEKTPOIIU3.

DneKTpUuYecKuil ToK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
ITna3ma.

TexHuueckue ycTpoilcTBa M HMPAaKTHUYECKOE MPUMEHEHUE: aMIEpPMETpP, BOJIBTMETpP, PEOCTar,
UCTOYHUKU TOKA, DJIEKTPOHArpPEBATEIbHbIE IPUOOPHI, AIIEKTPOOCBETUTENIbHbIE  IPUOOPHI,
TEPMOMETP  COMPOTHUBIICHUS,  BAKyyMHBIM  OHOJ,  TEPMHCTOpPHI U  (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS UMJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAN
MONEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelraHHOE COeTUHEHUE POBOIHUKOB.

IIpsiMoe wu3MepeHue SIIEKTPOABMKYINEH Cuibl. KOpoTkoe 3aMbpIKaHHE TI'abBAHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTh BO3AYXa.

OaHOCTOPOHHSS TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne 371eKTpOABMKYIIEH CHUIIbl ICTOYHHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

HabGnronenue snexTponusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCA C y4€TOM
CoJIepKaTeNNbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

Medscnpeomemnvie nowsamusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAy4YHOIO MO3HAHMUS:
ABJICHUE, HayudHbIi (akT, runore3a, ¢uznueckas BeIMYMHA, 3aKOH, Teopus, HaOJIIOJCHHE,
HKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUM, MUHEHas (yHKIus, napabona, runepoona,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUUYECKHUE (PYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIUM HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.



buonoeusn: mexanmdeckoe IBM)KEHUE B JKUBOHM mpupojne, AudQy3us, ocMOC, TEMI000MeH
JKUBBIX OpPIraHM3MOB (BUABI TEIUIONEpENadyH, TEIUIOBOE PABHOBECHE), AJIEKTPUUECKUE SIBICHUS B
KUBOU MPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIPHAsi Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUJIKOCTEH U ra30B, dJIEKTPUYECKUE CBOWCTBA
METaJUIOB, MIEKTPOJIUTHYECKA JUCCOLMALNs, TAIbBAHUKA.

T'eoepaghus: BNaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBU)KEHUH C HCHOJIb30BAHUEM MEXAHM3MOB, YUET TPEHUS B
TEXHUKE, IOALIMITHUKY, MHCIOJIb30BAaHME 3aKOHA COXpPAaHEHHMs HUMIYylbca B TEXHHUKe (pakerta,
BOJIOMET U APYTHUE), ABUTATENIb BHYTPEHHETO CrOPaHus, TapoBasi TypOuHa, OBITOBOM XOJIOIMIIBHUK,
KOHJULMOHED, TEXHOJOTUH TOJIyYE€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, O3JIEKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE DSJIEKTPONPHOOpPOB, KCEPOKC,
CTpYWHBIM IpPHUHTEP, 3JIEKTPOHArpeBaTelbHble MPUOOPBI, 3JIEKTPOOCBETUTENIbHBIE HPUOOPHI,
raJlbBaHHKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMacZHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3anmonelcTBie MOCTOSTHHBIX MarHUTOB. MarnutHoe nose. Bektop
MarHuTHOM MHAYKUMH. [[pyuHIMNO cynepno3uuuym MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHIYKLIUH.
KapTtuna nuHuii MAarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe mojie MPOBOAHUKA ¢ TOKOM. KapTwHa JIWHUNA WHIYKIMA MAarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MMPOBOJIHMKA, KATYIIKUA C TOKOM. OnbIT
Opcrena. BzanmoelicTBie NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuuita Jlopeniia, e€ Moaysb U HampaBlieHUE. [BIkeHHe 3apsKEHHOM YaCTHUIIbI B OJTHOPOIHOM
MarHuTHOM noje. Pabota cunbl JlopeHnia.

SIBneHne ANEKTpOMArHUTHOM WHAYKUUU. [lOoTOK BekTOopa MarHUTHOM  MHIYKLIHH.
DIEeKTPOABMIKYIIAS CUJIa UHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykiuu dapayes.

BuxpeBoe nanekTpuueckoe TMoje. INEKTPOJABIDKYIIAs CHiIa HMHAYKIHH B TIPOBOJTHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBumno Jlenna.

NHayKkTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBIIKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHUTHOE TOJIE.

TexHuueckue ycTpoMCTBA UM  NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIE MAarHMTHI,
AJIIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN FJI€MEHTAPHBIX YaCTUII, MHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenua.



3aBI/ICI/IMOCTB BHCKTpOI[BH)KYHlefI CHUJIbI I/IH,Z[yKI_II/II/I oT CKOpOCTI/I N3MCHCHHUA MArHuTHOI'O
MMOTOKa.

SBiIeHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

I/I3yquHe MArdmuTHOI'O I10JI1 KaTYH_IKI/I C TOKOM.

WccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnass cucrema. CBoOogHble MexaHWdyeckue Koyiebanus. [apmonuueckue
konebOanus. llepuon, wacrora, ammuryaa u (aza konebanuil. [IpyXUHHBIH MasTHUK.
MarteMaTHyecKuii MasiTHUK. YpaBHEHHUE FapMOHHMUYECKHX KoyieOaHuid. [IpeBpareHue sHeprun npu
TapMOHHYECKHUX KOJICOaHUIX.

Konebarenbupiii koHTYyp. CBOOOAHBIE SJEKTPOMAarHUTHbBIE KOJEOAaHHS B UACATHHOM
KOoJe0aTeIbHOM  KOHType. AHAIOTUs MEXIy MEXaHMYeCKMMH U 3JICKTPOMAarHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akoH COXpaHEHHUs SHEPrUU B HICATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXaloMMX KOJICOAHUSAX. BBIHYXJIEHHBIE MEXaHWYECKHE KOJeOaHUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHnbiii Tok. CHHYCOMAQIBbHBIA NEPEMEHHBIM TOK. MOIIHOCTP HEPEMEHHOrO TOKA.
AMITTUTYIHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIpomsBoacTtBo, mepenadya ©u MOTPEOJICHHE DIIEKTPUUYECKONH IHEPIHUU.
OKOJIOTMYECKUE PUCKHM TpU MPOU3BOJACTBE 3eKTpo3Hepruu. KynpTypa ucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue yCTpoUCTBa U MPAKTUYECKOE ITPUMEHEHHUE: MIEKTPUYECKUI 3BOHOK, F€HEPaTop
NIEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KoyeOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHUYECKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmtoienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuumnorpaMmbsl — (3aBUCUMOCTH  CHUJIBI  TOKa UM HalpsDKEHHUS OT  BPEMEHH)  JUId
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mpu MOCIENOBAaTEIbBHOM COEAVMHEHMM DPE3UCTOpA, KAaTyIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPUOAA MaJbIX KOJeOaHUM Tpy3a HA HUTH OT JUIMHBI HUTH H
Macchl Tpy3a.

HccnenoBanne TMEpPeMEHHOIO0 TOKa B LENUM M3  IOCIEIOBATENIbHO  COEIMHEHHBIX
KOHJEHCATOpa, KaTyLIKN U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnuyeckue BOJIHBI, yciIoBHs pacnpocTpaneHus. [lepuoa. CkopocTh pacnpocTpaHEeHHs U
JuinHa BouiHbl. [lonepeunsle v npoaosibHbe BOJIHBL MHTEpdepeHnns u nudpakius MEXaHHYeCKUX
BOJIH.



3Byk. CkopocTb 3ByKa. [ pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHMs] 3JIEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTauus BekTopoB E, B, V B sanektpomarauTHON BoJsiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHEe,  MpeJIoOMJIeHHe,  mnonsApu3auus,  Audpaknus,  uHTepdepenuus.  CKOpoCcTh
JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3;1eKTpOMarHUTHBIX BOJH. [IpuMeHEHNE AIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBHIeHUs. Paqnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILIEH CPEbl.

TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi [MarHOCTUKA B TEXHUKE M MEIUIMHE, pajgap, paguoNpUEMHHK, TEJIEBU30D,
anTenHa, tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habumonenne orpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHnnu u aupakiiny MEXaHUYeCKUX BOJH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/IOM U 9aCTOTOM KOJeOaHUIA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXEHUE, NPEIOMIIEHUE, MTOJISIpU3aLns,
nudpakiys, HtHTEpPEpeHIIHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonuHeliHOe pacnpoCTpaHEHHE CBETa B OJHOPOJIHOU cpeje.
JIyd cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3akoHbI OTpaxeHHs cBera. llocTpoeHue H300paKeHUN B ILIIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MIPEJIOMIICHUS CBETA. AOCOIOTHBIN MOKa3aTellb MPEIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroi noJaIHOro BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceera. CioxxHbIi coctaB 6enoro cera. L[Ber.

CoOuparomue U pacceuBaroliye JUH3bL. ToHKas auH3a. POKYCHOE pacCTOSTHUE U ONTHYECKast
cuna ToHKOM nuH3bL. IlocTpoeHue wn300pakeHUI B COOMpArOIIMX M PpacCEeMBAIOIIMX JIMH3aX.
®opMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas ontuka. UnTepdepenius cera. KorepeHTHbIe HCTOYHUKU. Y CIIOBHSI HAOJIIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTEP(QEPEHIMOHHON KapTHHE OT JIBYX CHH(a3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. JudpakiuonHas pemérka. Y cioBre HaOMIOIEHUS TIaBHBIX MaKCUMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOHCTBA M TNPAKTUYECKOE TPUMEHEHHME: O4YKH, Jiyna, (Qoroamnmnapar,
IPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, MU(PAKIMOHHASA peIIéTKa,
HOJIIPOU L.

Jlemoncmpayuu

[TpsimonuHeiHOe pacnpocTpaHeHue, OTpaKeHHe U IpesiomyieHne cBeta. Onruueckue
npUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHUM B JIMH3AX.

Mopnenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.



Habmonenue nugpakiuu cera.

Habmronenue aucrnepcun cera.

[TomydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomydyenue cnekTpa ¢ MOMOUIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
N3mepenne mokazaresst IpeIoMIICHHUS CTEKIIa.
HccnenoBanue CBOMCTB M300payKEHHM B JIMH3aX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUH OTHOCUTEJIBLHOCTH
I'paHunbl NMPUMEHUMOCTH KJIACCUYECKOM MeXaHWKd. [locTynarsl crneuualibHOM TEeopuu
OTHOCUTEIIBHOCTH: WHBAapUAaHTHOCTb MOJYJISI CKOpPOCTHM CBE€Ta B  BaKyyme, [PUHIMUI
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOBOU ONMUKU
®oronsl. ®opmyna [Inanka cBs3u SHEPruu POTOHA C €r0 YACTOTON. DHEPrusi U UMITYIbC
doToHa.
OtkperTe u uccnenoanue porordpdexra. Onbitel A. I'. CroneroBa. 3akonsl Gporodddekra.
Ypasuenue Diinmreitna g Gorosddexra. «Kpacnas rpanuna» Gporosaddexra.
JaBnenue cera. Onbitel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHUYECKHE YCTPOHCTBA M MPAKTUYCCKOE MpUMEHEHHE: (OTOIIeMEeHT, (OTOJATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®oTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapnas
monenb atoma. [loctynatel Bopa. M3nyuenue u mornomieHue (OTOHOB MPH MEPEXoje aroma ¢
OJIHOTO YPOBHSI SHEpruu Ha Apyroi. Buael ciekTpoB. CeKTp ypoBHEN SHEPTUH aTOMa BOAOPO/A.
BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KopnyckyispHO-BOJIHOBOM Ayanu3M.
CrnoOHTaHHOE U BBIHYXKJIEHHOE U3JTyueHHe.
TexHuueckue yCTpPOMCTBA U MPAKTUUYECKOE MNPUMEHEHHWE: CHEKTpaJbHbI  aHaIHu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMIBIOTEP.
Jlemoncmpayuu
Mopnens onbiTa Pezepdopaa.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHeWyaThIX CIIEKTPOB H3ITYUICHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
Habmonenue nuHeiiuaToro crnekrpa.



Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, TOKA3bIBAIOUINE CI0XXHOCTh CTPOEHUs siipa. OTKpbITHE PaOaKTUBHOCTH.
Oneiter Pezepdopaa mo ompeneneHuio cocraBa paaroakTHBHOTO m3inydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3iaydeHus. BiusHue paqnoakTUBHOCTU HA JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA U HelTpoHa. HykmonHas monens siapa [eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTpPOHHBIH M TO3UTPOHHBIN Oera-pacmaa. ['amma-uzmydeHue. 3aKoH
PaANOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

SAnepubiii  peakrop. Tepmosimepusiii  cunTe3. [Ipobmembl W MEPCHEKTUBBI  SACPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON YJHEPTETUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHuueckue yCcTpOCTBa M MPAKTUYECKOE IPUMEHEHHUe: T03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [TpuKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

ConneyHas cucrema.

Comnnie. Conneunast akTuBHOCTh. Mictounnk sHeprun ComnHua U 3BE3/. 3BE3/IbI, X OCHOBHBIC
XapaKTepUCTUKU. JluarpamMma «CHIEKTpaJbHBIA KJacC — CBETUMOCTB». 3BE3IBl TJIaBHOU
[IOCJIEAOBATENBHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETMMOCTb»  JUIl  3BE3]  IJIABHOM
nocneaoBarelnbHOCTH. BHyTpeHHee crpoeHune 3BE€3a. COBpeMEHHbBIE IPEACTABICHUS O
MPOUCXO0KICHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Iyte — Hama [NanakTtuka. [lonoxxenue n npmxenne Connna B ['anaktuke. Tumsl
raJlakTUK. PanuoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PaszOeranue ramaktuk. Teopus
bonburoro B3psiBa. PennkroBoe uzmyyeHue.

MacmrabHas ctpyktypa Beenennoil. Meraranaktuka.

Hepewménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOpYKEHHBIM IJ1a30M € UCIOJIB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs
OTIpeNieNIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o01marmuee moBTOpPEeHNE

Posb ¢pu3nky 1 acTpOHOMUH B 3KOHOMUYECKOH, TEXHOJIOTHUECKOM, COLMAIIBHON U 3 THYECKOH
cdepax IeATENbHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKM M aCTPOHOMMHU B COBPEMEHHOW HayuyHOU
KapTUHE MHUpa, pojb (u3HuecKoil Teopud B (OPMHUPOBAHUM NPEACTABICHUNH O (U3HUECKOi
KapTUHE MUpPa, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTABICHUN O IPUPOJIE.



Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢usmku O6a3oBoro ypoBHsS B 11 kimacce ocymecTBisercss ¢ y4ETom
COJIepKATENBbHBIX MEXIPEAMETHBIX CBs3€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C M3YYEHUEM METOJIOB HAyYHOIO IIO3HAHUS:
SBIICHUE, Hay4dHbIi (akT, runoreza, ¢u3MUECKas BEIUYHMHA, 3aKOH, Teopus, HaOIOIeHUE,
JKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHHe CUCTEMbl YPaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIUH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOHM3BOJHBIC AJIEMEHTAPHBIX ()YHKIIHH,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIN TNIOCKUX (Uryp U 00bEMa Tel.

buonoecus: snekrpudeckue sIBIEHUS B )KUBOW IPUPOE, KOJIeOATeNbHbIE IBI)KEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOM NIPUPOAE, ACUCTBUE PalMallii Ha )KUBBIC OPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJ, KpHUCTaJUIMYECKass CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHuTHble MOJIOCAa 3€MIIM, 3aJ€KUW MArHUTHBIX Py, (OTOCBEMKA 3€MHOM
IIOBEPXHOCTH, NPEACKA3aHUE 3eMIIETPSACECHUM.

Texnonoeus: NUHUM SIIEKTpONEpeaay, IeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOJBUIATEb,
UHAYKIMOHHAs Ie4b, pajgap, paaUuONpUEMHMK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOrOo mpenmera «®Dusmka» Ha ypOBHE cpemaHero oOmero oobpazoBaHUs
(6a30BBIi YPOBEHB) TOJIKHO OOECIIEYUTH JOCTH)KEHUE CIEAYIOIUX JTUYHOCTHBIX, METAIIPEIMETHBIX
U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «PU3UKa» JODKHBI OTPaKkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIUXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
NO3HULIKEH JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIIHiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLUX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHNE KU3HEHHOTO
OIbITA U OIBITA JAEATEIIBHOCTU B MPOLIECCE PEATU3ALMKY OCHOBHBIX HAIIPABJICHUN BOCIUTATEIbHOM
JESTEIIbHOCTH, B TOM UHUCIIE B YaCTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

cOPMHUPOBAHHOCTh  TPAXKAAHCKOM  MO3MIMKM  OOydarolierocs Kak  aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

IOPUHIATHE TPAJAULMOHHBIX OOIIEUYEIOBEUECKUX T'YMAHUCTUYECKUX U JAEMOKPAaTHUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpEcax TIpa’KAaHCKOTO OOLIeCTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHME B3aUMO/ICHICTBOBATH C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHU € UX (PYyHKLIUAMU
Y Ha3HA4YEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCY/IapCTBEHHBIM CUMBOJIAaM, JTOCTHXKEHUSIM POCCUUCKHUX YUEHBIX
B 00nacT (pU3MKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEJCHHUS;

CIIOCOOHOCTh OILIEHHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUNBOTO OyIyIIEero;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKJIOYas 3CTETUKY HAy4YHOrO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

S) Tpy10BOr0 BOCIINTAHUS:

MHTEpPEC K Pa3InYHbIM cpepaM NpodhecCUOHATBLHON JeSTENbHOCTH, B TOM YHCJIE CBSI3aHHBIM
¢ ¢u3ukod W TEXHUKOW, yMEHHE COBeplIaThb OCO3HaHHBIK BbIOOp Oynymei mnpodeccuun u
peaan30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M caM00Opa3oBaHUIO B o0jacTu (pU3MKM Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrM4eCcKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphl, OCO3HAaHHE TJOOAIBHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

MJIAHUPOBAHUE U OCYIIECTBIICHUE IEMCTBUM B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHUS Leen
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA;



pacIIMpeHue ONbITa IESTEIBHOCTH YKOJIOTUYECKON HATPABICHHOCTH Ha OCHOBE MMEOIIHXCSI
3HaHWI TT0 PHU3UKE;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢$u3nUecKoil HayKu;

OCO3HAHUE [IEHHOCTU HAyYHOW AEATEILHOCTH, TOTOBHOCTh B IPOIIECCe M3YyueHHS (PU3MKU
OCYIIECTBIISATH MPOSKTHYIO U HCCIEA0BATENbCKYIO JEITEIbHOCTh HHANBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh W aKTyaIM3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEAENATh LEN IEATENIbHOCTH, 33/1aBaTh MIAPaMETPbl U KPUTEPUU UX JTOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMbI C YUETOM aHaIU3a UMEIOUINXCS MaTepUalbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJISAM,
OLICHUBATh PUCKU MOCIEACTBUM IESITEIbHOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH pabOTy B YCIOBHUSX pEAIbHOrO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBILJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

bazoBble nuccienoBarebCcKue JeCTBHS:

BJIQ/IeTh HAYYHOH TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATHSAMH U MeToAaMH (HU3MYECKOn
HayKU;

BIIQJICTh HAaBbIKAMU Y4YEOHO-MCCIIEAOBATEILCKOM M TMPOEKTHON JAESITEIIBHOCTH B 00J1aCcTH
(Gu3HKH, CITOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TMOMCKY METOJIOB PEIICHHUS 3a7ad
bu3NYECKOTO coAepKaHMs, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BUJAMHU JEATEIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUA, €ro HMHTEpIIpeTaluH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX CHUTYallUsX, B TOM YHWCJIE TIPH CO3JTaHUH
y4eOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJIATh TIPUUYMHHO-CJICJACTBEHHBIE CBSI3U M aKTyallM3UPOBATH 3a/1auy, BBIABUTATH TUIIOTE3Y
€€ pelleHys, HaXOUTh apryMEHTHI JJIs 1I0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTpPbl
Y KpUTEPUU PEILICHNUS;

AHAJIM3UPOBATH MOJYYECHHBIE B XOJI€ PEIICHUS 3aa4d pe3yJIbTaThl, KPUTUYECKH OLCHUBATH
UX JOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYNIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITENLHOCTH, B TOM
qHclie PU U3YYeHUHU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsM, OIICHUBATh TPHOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

PatGora ¢ undopmaumeii:

BJIQJICTh HABBIKAMHU TMONy4YeHHUS HHPOpMAIuU (U3HUECKOTO COAEp)KaHUS M3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOATEIbHO OCYILECTBJIATH IOUCK, AaHalIM3, CHCTEeMaTH3alUui0 U
WHTEPIpETAIHio HHOOPMAIIUN PA3IMIHBIX BUIOB U (OPM MPEACTABICHUS;



OLIGHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

HCIIOJIb30BATh CPCACTBA I/IH(I)OpMaL[I/IOHHBIX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pCIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3AIMOHHBIX 3aJa4 C COOJIOJCHHEM TpeOOBaHMI
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMTHEHbBI, PECypCOCOEPEeKECHHUs, MPABOBBIX U ITUYCCKUX
HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJIEPKAHMS B PA3IMYHBIX (popMaTax ¢ y4€TOM Ha3HAYCHHS
uHpOpMAIIMM W [IEJIEBOW ayIUTOpUH, BBHIOMpas ONTHMAIbHYIO (OpMYy MpeaCcCTaBiICHUS U
BU3yaJIA3aIHH.

KoMMyHuKaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMH JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAMBUYaIbHOU PaOOTHI;

BBIOMPATh TEMAaTHKY W METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

MIPUHUMATH LIEJIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JCUCTBUS
0 €€ IOCTHMXKECHUIO: COCTABJIATH IUIAH JEWCTBUM, pacupeneisiTb poiau ¢ Y4ETOM MHEHHH
YYaCTHHKOB, 00CYX/1aTh pe3yIbTaThl COBMECTHOU PabOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIA/la U KaXJI0T0 YYaCTHUKA KOMAHJIbl B OOIIUNA pe3ylbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeJlaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HJEU C IMO3UMLUUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh O3UTUBHOE CTPATETMUYECKOE MOBEICHHUE B PA3JIMYHBIX CUTYalUsIX, IPOSIBIATh
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIATh TO3HABATENBHYIO JAEATEIBHOCTh B 00NMAcCTH (QU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBJISITh IUIAH PEUIEHUS] PAacYETHBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHHUSI  MPAKTUYECKOW padOThl ¢ yU4€TOM HMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;
JeNaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pELIEHHUE;
OIICHUBATH NMPUOOPETEHHBIH OIIBIT;
croco0cTBOBaTh ()OPMHUPOBAHUIO U MPOSBICHUIO IPYIAUIIUU B 00JaCTH (PU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OILICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBbHOCTb, OICHHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;
BJIQJICTh HABBIKAMU MO3HABATENILHON peliekcur Kak OCO3HAHUsI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEIBbHBIX IIPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;
WCITOJTH30BATh MPUEMBI pe(IIEKCHH JIJIs1 OTICHKU CUTYAI[iH, BEIOOpAa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MTPUHUMATh PEIIEHUS M0 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI PYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;



NpUHUMAThH ce0sl, MIOHUMasi CBOM HEJAOCTATKH U JIOCTOUHCTBA;

NPUHUMATh MOTUBBI H apPT'YMEHTBI IPYTUX TPU aHAIIU3E PE3yIIbTaTOB JIESATEIBHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce MOCTHKEHUST TUYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOrPaMMBbI MO (U3UKE IS
YpOBHSL cpemHero oOmiero obpa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIUICKT, MPEIIoIaralonmi copMiUpOBaHHOCTS:

CaMOCO3HaHUsl, BKJIFOYAIOMIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD
3a cBOE IMOBEJCHUE, CIIOCOOHOCTh aJalTHPOBAThCS K 3MOIMOHAILHBIM M3MEHEHHSM U TPOSIBISTH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTPCHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTIDKCHHIO IEJIH U YCIHexXy,
ONTUMU3M, HHUITMATUBHOCTh, YMCHHUE JICHCTBOBAThH UCXO/ISl K3 CBOUX BO3MOXHOCTEIH;

OMIIATHH, BKIIOYAIOIIEH CHOCOOHOCTh IOHMMATh 3MOLMOHAILHOE COCTOSHHE JPYTHUX,
YUYHUTBIBATH €TI0 P OCYIIECTBICHUH OOIICHHS, ClIOCOOHOCTh K COYYBCTBHUIO M CONIEPEIKUBAHHUIO;

COLIMAIbHBIX HAaBBIKOB, BKJIFOYAIOUIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JAPYTHMH
JFOIbMU, 3a00THTHCS, IPOSBIISITh HHTEPEC U pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny obydenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh HAa TpUMEpax poiib U MecTo (PHU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMH
Hay4YHOM KapTHHBl MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh IPAHUIBI IPUMEHEHUS M3YUEHHbIX (PU3MUECKUX MOJeleil: MarepuanbHas TOYKa,
MHepIaibHas cucTeMa OTCuéTa, aOCONIOTHO TBEPAOE TENO, WICATBHBINA Ta3, MOJACIH CTPOCHHUS
ra3oB, JKUJKOCTEW M TBEPIBIX TeJl, TOUCUHBIN 3JEKTPUUECKUN 3apsi MpU peuIeHUH (PU3NUEeCKUX
3az1ay;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (TPOLECCh) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPUM CTPOCHMS BEIIECTBA M DJIEKTPOJAMHAMHUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOTHOE MaJIeHUE TN, IBUKECHHE
M0 OKPYXHOCTH, WHEPIUs, B3auMoaeucTBue Tei, auddy3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE
KHUJIKOCTeH W TBEPIBIX TeJl, U3MEHEHHEe 00Bb&Ma Ted NMpHU HarpeBaHUM (OXJAKICHUH), TEIUIOBOE
paBHOBECHE, HWCIApPEHHE, KOHICHCALMS, IUIABICHHUE, KPUCTAJUIM3ALUsl, KUIIEHUE, BIIAXXHOCTh
BO3/lyXa, IOBBIIICHUE JIABJICHHs ra3a NPU €ro HAarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKIY
IapaMeTpaMM COCTOSHUS ra3a B U30MPOLECCax, IEKTPU3ALMS TEJI, B3aUMOICUCTBUE 3apsI0B;

OINHUCBHIBATh MEXAaHUYECKOE JBWKEHHME, HUCHONb3ys (PU3MYECKHE BEJIMYMHBL: KOOpJHMHATA,
IyTh, MEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Tejla, CUja, UMIYJIbC Teja, KUHETHYecKas
SHEeprusi, NOTEHIMallbHas »JHEprus, MexaHuyeckas paboTa, MeXaHUYecKas MOIIHOCTb; IpHU
ONMCAHUU MPABWIIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCIIOJIb3YEMBIX BEJTMUHH, UX 0003HAUEHUS U
€IMHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO BEIHMYUHY C JPYTUMH
BEJIMYNHAMU;

ONHUCHIBAaTh M3YYECHHBIC TEIJIOBBIE CBOWCTBA TEJ MW TEIUIOBBIC SIBIICHUS, WCIIONb3Ys
¢dusznyeckue BeNMYMHBL: JlaBJeHHEe Trasza, TeMIepaTypa, CpeaHss KHHETHYecKash JHeprus
Xa0TUYECKOI0 JBMIKEHUS MOJIEKYJ, CpPEIHEKBAaApaTU4Has CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSA SHeprus, pabora raza, Kod(p(UIMEHT MOJE3HOr0 JEHCTBHUS TEMIOBOIO
JBUTATENS; IPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIb3yEMbIX BETUUYHH, UX



0003HaYCHHS ¥ €IUHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JNaHHYIO (DU3MYECKYIO0 BEITUYHHY C
JIPYTUMU BETUYMHAM;

ONMUCHIBaTh M3YyYEHHBIE DJEKTPUYECKHE CBOMCTBA BELIECTBA M JJIEKTPUYECKUE SIBICHUS
(mpotiecchbl), UCHOIB3Ys (QU3NYECKHE BEIUYMHBI: SJICKTPUUECKHUI 3apsl, SJIEKTPUYECKOe IIOJIe,
HaMpPsSKEHHOCTH TOJIs, OTEHIIMAJ, PA3HOCTh MOTEHIIMAJIOB; MIPU OMKMCAHUU MPaBUILHO TPAKTOBAThH
(U3HYECKUI CMBICI HCIIOJIb3yEeMbIX BEIMYMH, MX 0003HAYCHHS W €IMHHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYHUHAMU;

AHAIM3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHHS, HUCHONb3ys (U3Mueckue 3aKOHbI U
NPpUHLIMIBL: 3aK0H BcemupHoro TsaroteHus, I, II u III 3akonbl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEPruH, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHIUI CYNEPHO3UIUMU CHJI, MPUHLHUII
paBHOMNpaBUs HMHEPLUUATBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUS
BEILECTBA, FA30BbIC 3AKOHBI, CBSI3b CPEHEN KMHETUUYECKON SHEPTUU TEIJIOBOIO JIBHXKEHUS MOJIEKYJT
¢ a0COJIIOTHOM TeMIepaTypoii, MEPBbIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS JIEKTPHUUIECKOTO
3apsna, 3akoH KynoHa, mpu STOM pa3nuyarh CIOBECHYIO (DOPMYITUpPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH,

OOBSACHATH OCHOBHBIC MPUHLMUIIBI JEHCTBHUS MalIuH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONIb30BAHUS B TIOBCETHEBHOM KU3HU;

BBITIOJHATh OKCIIEPUMEHTHI 10 WCCICAOBAHUIO (DU3MUSCKUX SIBICHUM W MPOIECCOB C
WCIIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPCHHM, IPH ATOM (OPMYIUPOBATH MIPOOIIeMy/3a1aqy
U TUINOTE3y Y4eOHOTO SKCIepUMEHTa, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO O0OPYIAOBAHUSA,
MPOBOAMTH OMBIT U OPMYTUPOBATH BHIBO/IBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUST (PU3NUECKUX BEIMYUH, P 3TOM BBIOMpATh
ONTUMAIBHBIA CIIOCOO M3MEPEHHUS M HCIOJb30BaTh M3BECTHHIE METOJBI OLIEHKH MOTPEIIHOCTEN
W3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKUMU BEIMYMHAMH C HCIIOJIb30BAHUEM MPSIMBIX
W3MEPEHHUM, TP 3ITOM KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBATh pPE3YIbTaThl MOJYyUYCHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHJIEC TaOIUI] U rpaUKOB, JIeNIaTh BHIBOIGI MO PE3yJIbTaTaM
HCCJIEI0BAHMS;

coOnrofaTh mpaBwia O€30MacHOro Tpyda MpH MPOBEIECHUM HCCIENOBAaHUI B paMKax
y4eOHOro  3KCIEepUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOM M  TMPOEKTHOM  JESATENbHOCTH €
WCIIOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

peliaTh pacu€THbIC 3a7]a4d C SIBHO 33JJaHHOW (U3NYECKON MOJENbI0, UCTIONB3Ys (hHU3UYecKue
3aKOHBl M TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3a/Jaydl BBIOMpPATh (U3UYECKYI0 MOJEIb,
BBIZICNIATh (DU3UYECKHUE BEIMYMHBI U (POPMYJBI, HEOOXOAUMBIE isi €€ pElIeHHs, MPOBOJUTH
pacy€Thl U OIIEHUBATH PEATHHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NUECKON BETUYUHBI;

pemarb KauyeCTBEHHbIE 3aJaud: BBICTPAWBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SBICHHUS,

WCIIOJIH30BaTh MPU PEUICHUU YYEOHBIX 3a/lay COBpEMEHHBbIE MH(OPMAIMOHHBIE TEXHOJIOTHUU
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETANMU M TPEACTaBICHUS Y4eOHOW W HaAy4dHO-
MOMYJSIPHON MH(POPMAIIH, MOTYYCHHON U3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKU aHATU3UPOBATH
MoJTy4aeMyro HHPOPMAIIHIO;

MPUBOANTH TMPUMEPHI BKJIAJa POCCHUHUCKMX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B PA3BUTHE
HayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TIOBCETHEBHOM KU3HU ISl OOECTICUeHUs
0€30MacHOCTH MPHU OOpalIeHHH ¢ MPHOOpaMU U TEXHUYECKHUMH YCTPONCTBAMH, Ui COXPaHEHHS
3JI0pOBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY’KaIOIIEH Cpefie;

paboTath B TPyNIe C BHIMIOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH padOTy
TPYNONbl, palMOHATBHO paclpedensTh OO0sI3aHHOCTH U IUIAHUPOBATh  JESATENBHOCTh B



HECTaHJAPTHBIX CHUTYalUsAX, aJeKBaTHO OLEHUBATh BKJIAJ Ka)KIOIO M3 YYaCTHUKOB TIPYIIBl B
pelIeHne paccMaTprUBaeMoil MPoOIIEMBI.

K xonmy obOyuenus B 11 kjacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTo (PHU3MKU B (POPMHUPOBAHUHM COBPEMEHHOMH
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTMMH, B IPAKTUYECKOU
JEeSITEIbHOCTH JIF0JIeH, IeJI0OCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

VUUTHIBaTh TPaHULBl MPUMEHEHHUS] HW3YYEHHBIX (U3MUYECKUX MOJENEeH: TOYEUHBIH
JIEKTPUUYECKUI 3apsi]l, Tyd CBETa, TOUEUHBIM UCTOYHHUK CBETA, siA€pHAsi MOJIENIb aTOMa, HYKJIOHHAS
MO/IENIb aTOMHOT'O Si/Ipa MPH pelieHnH (PU3NIECKHX 3a/1a4;

pacmo3HaBaTh (U3NYECKUE SBIECHUS (TPOIECCh) M OOBSACHATH WX HA OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAHTOBOM (U3MKH: DJIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEWCTBUSA TOKa, B3aMMOJCICTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
UHAYKLINS, JEHCTBME MAarHUTHOIO IIOJII HA IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apan,
AJIEKTPOMAarHUTHBIE KOJeOaHWsI M BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPa)KECHUE,
npenomiieHue, uHTephepeHuus, audpakuus W T[ONApU3alus CBeTa, JUCIEpPCHs CBeTa,
dotoanekrpuueckuii dhdext (dhoTodrdpdekrt), cBeTOBOE naBiIeHHE, BO3HUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UCKYCCTBEHHAs PallOaKTUBHOCTD;

ONMCHIBATh M3y4YEHHbIE CBOMCTBAa BeLIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE, OINTHUYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3MUYHBIX CpPEI) M AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOILIECCHI),
UCIIONB3YS  (PU3WYECKUE BEIUYHMHBL: JIEKTPUUYECKHIM 3apsl, cuja TOKa, DSJICKTPHUECKOe
HaIpsDKEHUE, 3JIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOABMKYILAS CHUIIA,
paboTa TOKa, MHAYKLIMS MarHMTHOrO mojs, cuiaa Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUs SJIEKTPUUYECKOTO W MArHUTHOTO TOJieH, Mepuoj] W dYacToTa KoseOaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IPOIECCe TapMOHUYECKHX AIIEKTPOMArHUTHBIX
KosieOaHni, (POKyCHOE pacCTOSHHE M ONTHYEeCKas CWJIa JIMH3bI, NP OIWCAHWU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, X 0003HAYEHUS U €UHUIIbI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE IaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

OIKCBIBATh U3yYCHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCH, UCIIONB3YS (PU3UUECKUE BEIMUUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPTus U UMITYJbC (OTOHA,
Nepuoj MoJlypacnaaa, dHEpPrus CBSI3U AaTOMHBIX fJ€p, NpHU ONKUCAHUU TPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI HCIIOJIb3YeMbIX BEIMUYMH, UX 0003HAUEHUS U €IWHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JJAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, BBIYMCISATH 3HAYEHUE
(U3UYECKON BEITMYUHBIL;

AHAIN3UPOBATh (PU3MUECKHE NPOLECChl M SBJICHHS, HCHONb3YyS (PU3MYECKHE 3aKOHbI U
IPUHLMIBL: 3aK0H OMa, 3aKOHBI TIOCIEA0BATENbHOIO U NapauIeIbHOTO COEAMHEHNS IPOBOIHUKOB,
3akoH  /Ixoyns—JleHna, 3aKOH DJIEKTPOMArHUTHOW MHAYKLIMH, 3aKOH IPSIMOJIMHEHMHOIO
pacipoCTpaHEHUs] CBETa, 3aKOHbI OTPAKEHHUS CBETA, 3aKOHbI IPEIOMIIEHUS CBETa, YpaBHEHHE
OliHmTeHa 11 poTo3ddexTa, 3aKOH COXpaHEHUS] IHEPTHH, 3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOH
COXPaHEHHUs AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsI MacCCOBOT'0 YMca, IOCTYNaThl bopa, 3aKkoH
pPaJMOaKTUBHOIO pacmajga, MpU ATOM pPa3IUYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOE BhIpaXKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OTIpeIeNIATh HANpaBJIeHHE BEKTOPa MHIYKIIMM MAarHUTHOTO IOJIS MPOBOJIHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JTMH30M;

BBIMOJHATh SKCIEPUMEHTHI [0 HCCIEJOBAHMIO (DU3MUECKUX SBJICHUH M TIPOLECCOB C
HCIIOJIb30BaHUEM TMPSAMBIX M KOCBEHHBIX U3MEPEHMI: IpHU 3TOM (HOpMYyJINPOBATh MpobiieMy/3aaauy



U TUIOTe3y Y4eOHOTro SKCIIEpUMEHTa, coOMpaTh YCTaHOBKY U3 INPEAJIOKEHHOTO 000OpyI0BaHUS,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMUYUH, IPU 3TOM BBIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU MOIPEIIHOCTEH
U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (PM3MUECKUX BEIMYMH C HCIOJIb30BAaHHUEM NPSAMBIX H3MEpPEHHIA:
IpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY, (UKCUPOBATh pE3yJbTaTbl MOJTYYEHHOW 3aBHCHMOCTH
(Gu3n4ecKrX BEJIUYUH B BUJE TaOIUIL] U IpaMKOB, A€TIaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEA0BaHMS;

cobuoaTh npaBuUiIa O€30MacHOro Tpyda HpU TNPOBEICHUM MCCIEIOBAHUN B paMKax
y4eOHOrO  SKCHEPHMEHTa, Yy4eOHO-UCCIEJOBATEIbCKOM M  IPOEKTHOH  JEATENBHOCTH ¢
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pelaTh pacu€THbIE 33Jjaul C SBHO 33JaHHOM (U3MYECKON MOJEINbI0, NCIONb3Ys (pU3nuecKue
3aKOHBl M HPUHIMIBI, HA OCHOBE aHAJINW3a YCJIOBUA 3a/Jaud BbIOMpaTh (PU3MUYECKYIO MOJEIb,
BBIJICNIATE (PU3MYECKHE BEIMYUHBI M (OPMYINbI, HEOOXOAUMBIE Uil €€ pelIeHHs, MPOBOIUTH
pacy€Thl U OLIEHUBATH PEATTLHOCTH MOIYYEHHOTO 3HaUCHUS (PU3HMUECKON BEITUYHHEI;

peliaTh KauyecTBEHHbIE 3aJlaud: BBICTPAUBATh JIOTMUECKHM HENPOTUBOPEUUBYIO LIEHNOUYKY
paccyXIeHU ¢ ONOpPOi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCTIOJIB30BaTh NPU PEIICHUH Y4eOHBIX 33a]ad COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKAa, CTPYKTYpUPOBAaHUS, HMHTEPIPETAlMd W TPEACTABICHUS Y4YeOHOW M HaydHO-
HOMNyJspHON MH(OPMAIMK, NOJYYEHHON U3 pa3IMYHbIX HUCTOYHUKOB, KDUTHUUYECKH AHAIU3UPOBATH
HOoJy4aeMyro HH(opMaIuio;

OOBSICHATH NMPUHIUIIBI JACHCTBHUS MAIllMH, TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB, pa3inyarb
YCIIOBHS UX 0€30MacCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

IOPUBOANUTH NPUMEPHI BKJIAJa POCCHUMCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pPa3BUTUE
HaYKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHON JKU3HU ISl 0OECTICUeHHS
0€301acHOCTH TIpH OOpalICHWH C MPHOOpaAMH M TEXHHUYECKHMMH YCTPOHCTBAMH, IUISI COXPAaHEHHS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHUS B OKpYXKarollei cpee;

paboTaTh B IpylIe C BBIMOJIHEHUEM Pa3IHMYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh paboTy
TPYNIIBI, PAalMOHAIBHO  PACHPENENsATh OOS3aHHOCTH W IUIAHUPOBATh  JIESATENBHOCTh B
HECTAHJAPTHBIX CUTYaIUsIX, aJCKBAaTHO OICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHHKOB TPYIIIBI B
peleHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazgeny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBEI TEPMOAMHAMITKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuoreka [JOK
' ®a3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DJIEeKTpOCTaTUKA 10 1 bubnmoreka [JOK




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

[TocTosiHHBIN 3JIeKTpUYECKUi TOK. TOKH B

bu6mmoreka [JOK

4.2 pa3sIU4YHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoanuectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHbIe (HU(POBBIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
) WHTYKLIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuotexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUaTBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®PU3UKA
bu6mmorekxa [IOK
4.1 7|
DIIEMEHTHI KBAHTOBOH OMTHKH 6 https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢c




Hroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

bu6mmoreka [JOK

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngj;;f:;igﬁ%fmcwc
Hroro no pazneny 4
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No Koauuect
Tema ypoka
n/n BO 4aCOB
1 ®dusuka — Hayka o npupoze. Haydunsie MeTOIbI MO3HAHUS OKPYKAIOIIET0 MUpPa 1
2 Poinb 1 MecTO ¢pu3MKN B JOPMHUPOBAHNU COBPEMEHHON HAYYHOM KAPTUHBI MUPA, B IPAKTHUECKON JAEATEIbHOCTH JII0ICH 1
3 Mexannueckoe nBrkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBHKeHUs. [lepemernienue, CKOpoCTh, yCKOpEHUE 1
4 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1
5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE JBUKCHUE 1
6 CBobosHOe nasieHue. Y ckopeHue cBoOOIHOTO MaieHus 1
7 KpuBonmHeliHoe aBuxkeHue. J[BM>KEeHNE MAaTEPUAIIBHOM TOYKH 110 OKPYKHOCTH 1
8 ITpunumn otHocuTensHocTH ["anunes. MHepuuaneHelie cuctemsl orcueta. [lepsoiii 3akon HeroTona 1
9 Macca Tena. Cuna. [lpunnun cynepno3uiuu cui. Bropoit 3akon HeroToHa /17151 MaTepraibHOM TOYKH 1
10 Tperuit 3akoH HproTOHA [I71s1 MATEpUANIBHBIX TOYEK 1
11 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTh 1
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koadduunent tpenus. Cuna conpoTUBIECHUS IPU IBUKEHUU TeJa B )KUIKOCTH WM ra3e 1
14 [TocTynaTensHOE U BpallaTeIbHOE ABM)KEHUE a0COMIOTHO TBEPIOro Tesia. MoMeHT cuiibl. [1nedo cumbl. YcenoBus paBHOBeCUs |
TBEPIOTO TeNa
15 NMnynbc MmaTepuanbHONW TOUKH, CUCTEMBI MaTEpUANIbHBIX TOUeK. VIMITysIbC CHIlbl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE |
JBUKECHHE
16 Pa6ota u moutHoCTh cuibl. Kunetnueckas sHeprust MarepuaibHON Touku. Teopema 006 H3MEHEHUH KMHETUYECKOW SHEPTUU 1
17 [TorennuansHast sHeprus. IloTeHnManbHas sHEPrUs ynpyro aehopMUpoBaHHOMN NpyxHUHbIL. [loTeHIInanpHas sHeprus Tena BOIn3u |
ITOBEPXHOCTU 3€MJIU
18 [ToTeHunanpHble U HEMOTEHIMANIbHBIE CUJIbl. CBSI3b pabOThI HETIOTEHIIMAIBHBIX CHJI C K3MEHEHHEM MEXaHUYECKON IHEPTHH CUCTEMBI |
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUU
19 JlaGopatopHnas pabora «VccnenoBanue cBsA31 pabOThI CHIIBI ¢ K3MEHEHUEM MEXAHWYECKOH SHEPruM Tesla Ha IPUMEpE PACTSKEHUs |

PE3UHOBOTO KIyTa»




20 Kontponbhas padota nmo teme «Kunemaruka. J[nHamuka. 3aKOHbI COXpPAHECHHS B MEXAHUKE) 1
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON Teopun. bpoyHoBckoe apmwkenue. Jnpdysus 1
22 XapakTep ABUKEHUS U B3aUMOJICHCTBUS YaCTHUL BellecTBa. MoJ1eau CTpOEHHUs ra30B, )KUJKOCTEN U TBEPIBIX TEll 1
23 Macca monexyn. KonnuectBo BemectBa. [locrosanas ABoraapo 1
24 TemnnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus 1
25 Wneanbusiii ra3 B MKT. OcnoBHoe ypaBHeHue MKT 1
26 AOcommoTHas TeMIepaTypa Kak Mepa CpeIHel KHHeTHISCKOM SHEPTUH IBIDKEHUS MOJIeKyIl. Y paBHeHne MenaeneeBa-Knaneiipona 1
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 1
28 JlaGopatopnas pabora «VccnenoBaHue 3aBUCUMOCTH MEXKTY MTapaMeTpaMu COCTOSHUS Pa3peKEHHOTO ra3a 1
29 W3omporeccsl B ueanbHOM raze u ux rpaduyeckoe npeacTaBicHue 1
30 BHyTpeHHSs S5HEpTrUs TepMOIUHAMUYECKON CHCTEMBI M CITOCOOBI €€ m3MeHeHns. KomndecTBo TemoTel U padoTta. BHyTpeHHSIS |
SHEPrusl OJHOATOMHOTO UJIEAJIbHOTO ra3a
31 Buael Terionepenaun 1
32 VY nenpHas TEMI0EMKOCTb BemlecTBa. KoianuecTBo TemIoThl Ipu Temionepeaaye. AnuadaTHbIN nporiecce 1
33 [IepBbIil 3aKOH TEPMOAMHAMHUKHU U €r0 IPUMEHEHHE K U30IIpoLieccam 1
34 Heo6paTumocTs mpoleccoB B pupoe. BTopoii 3akoH TepMoIMHAMUKH 1
35 [Tpunmun nevicteus u KT/ TenmoBoi MamnHbI 1
36 [Mukn Kapno u ero KIT/I 1
37 DKoJ0ru4ecKue MpoOIeMbl TEIII0O3HEPTETUKH 1
38 O6o06maromuit ypok «MonekynspHas ¢puznka. OCHOBBI TEPMOJUHAMUKI 1
39 Kontponbras padota mo teme «MonekymnsapHaas ¢puzuka. OCHOBBI TEPMOTUHAMUKHN 1
40 [TapooOpazoBanue u KoHaeHcalys. Vicnapenue u KuneHue 1
41 AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh Bo3Ayxa. HachlmeHHsblIit map 1
42 Teépnoe teno. Kpucraminueckue u amopdHble Tena. AHU30TPONHs CBOMCTB KpucTaiioB. JKuakue kpuctaibl. COBpeMEeHHBIE |
MaTepuaibl
43 [TnaBneHue u KpucTauM3anys. Y elbHas TerioTa miasienus. CyonuManus 1
44 YpaBHeHHE TEIJIOBOTO OalaHca 1
45 DnexTpuszanus Tea. DIEeKTpuUYecKuil 3apsa. J(Ba BUa 3JIEKTPUUECKUX 3aps10B 1




46 [IpoBOIHMKY, TUBIEKTPUKH U MOJTYIPOBOJAHUKN. 3AKOH COXPAHEHUS JIEKTPUUECKOT0 3apsiaa 1
47 B3aumogeiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 351eKTpUYECKUit 3apsij 1
48 Hanpsix€HHOCTB 3i1eKTprYecKoro nois. IIpuHnun cynepro3uumu 3JIeKTpUYECKUX noJied. JIMHuM HanpsKEHHOCTH 1
49 Pabota cwi anexkrpocrarudeckoro noJist. [Torennuan. Pa3HocTs noTeHIMAIOB 1
50 IIpOoBOIHMKY ¥ AMDIIEKTPUKH B MIEKTPOCTATUYECKOM IT0JIe. [IuanekTpudeckas IpOHUIIAEMOCTh 1
51 DnekTpoéMkocTh. KoHnniencatop 1
52 DNeKTPOEMKOCTD MJIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsSKEHHOTO KOHJEHCAaTOpa 1
53 JlabopartopHnast pabota "M3mepeHune 3MeKTpoEMKOCTH KOHIeHcaTopa" 1
54 [IpuHuMn neicTBUS U IPUMEHEHHE KOHEHCATOPOB, KOMMPOBAIBHOI'O amapaTa, CTpyHHOro MpUHTEpa. DIEKTPOCTaTHIECKAs] |
3amuTa. 3a3eMJIEHHE IEKTPOIprOopoB
55 DNeKTpUYEeCKUil TOK, yciioBus ero cymectBoBanus. [loctosHublil Tok. Cuna Toka. Hanpsbkenune. Conporunenue. 3akod Oma st |
ydacTKa Lenu
56 [TocnengoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEeHNEe TPOBOAHUKOB. JlabopaTtopHas paboTa «/3ydyeHne cMemnanHoro |
COEUHEHUS PE3UCTOPOB)
57 PaboTa 1 Mo1HOCTE AnekTprdeckoro Toka. 3akon [xoymns-JIenmna 1
53 3akoH Oma a11s moHOM (3aMKHYTOM) snekTpuyeckoit nienu. Koporkoe 3ambikanue. JlaboparopHas padora «M3mepenne 3C |
MCTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHUS
59 DneKTpOHHas IPOBOJAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTHUBIICHUS METAIIJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTD 1
60 DNEeKTpUUECKU TOK B BaKkyyMe. CBOICTBA 3JIEKTPOHHBIX IIyYKOB 1
61 [TonynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHask MPoBoAMMOCTh. CBoiicTBa p—n-nepexoaa. [lomynpoBoiHUKOBBIE TPUOOPHI 1
62 DJIEKTPUYECKUI TOK B pACTBOPAX U PACILIABaX JICKTPOJIHUTOB. DIEKTPOJUTHUECKAS TUCCOMALIUS. DIEKTPOIU3 1
63 OnexTpuuecKuid TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnazma 1
64 DnexTpuueckre NpuOOphl U YCTPOMCTBA U UX MPaKTHUEeCKoe MpuMeHeHue. [IpaBuna TexHuku 6e30macHOCTH 1
65 Oo6o0maromuit ypok «IeKTPOAMHAMUKAY 1
66 KonTponbhas pabota no teme «3nekrpoctatuka. [locTosHHBIN 3neKkTprueckuil ToK. TOKM B pa3iMyuHBIX cpeax» 1
67 Pesepublit ypok. KonTponbnas paboTa mmo teme "DnekTpoguHaMuka' 1
68 PeseprubIil ypok. O6o6maromnuii ypok mo remam 10 kmacca 1
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11 KIIACC

Ne Koauuect
Tema ypoka

n/n BO 4aCOB
[TocTostHHBIE MATHUTHI M X B3auMojeicTBue. MaruutHoe nosie. Bektop MarHuTHON MHAYKUMH. JINHUM MarHUTHOW MHIYKLIUU 1

2 MaruuTtHoe nose npoBoAHMKa ¢ TOKoM. OnbIT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM 1
Jlaboparopuas pabota «3yueHre MarHUTHOTO MOJS KaTYIIKHA C TOKOM» 1

4 JlelicTBME MarHUTHOTO TOJIsl HAa MPOBOJHUK ¢ ToKoM. Cuina Amniepa. Jlabopatopnas padora «VccrnenoBanue neicTus |
IIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JleiicTBrE MarHUTHOTO TIOJISl Ha JIBIDKYIIYIOCS 3apspkeHHyo yactuily. Cuna Jlopenma. Pabora cuiet JlopeHia 1

6 OnexrpoMarauTHas nHAyKIuA. [Torok Bektopa MaruutHON nHAYKIKU. D/1C nHAYKIMN. 3aKOH JIEKTPOMArHUTHONW MHAYKLIUN |
®apanes

7 Jlaboparopnas padota «lcciienoBanue sBICHUS JICKTPOMATHUTHOW WHIYKITHI) 1

g WNupykruBHOCTh. SIBnenune camonnaykuuu. 3/1C caMOMHIYKIIMU. DHEPrHsi MArHUTHOTO OJISL KATYILKH C TOKOM. |
ONEKTPOMarHuTHOE I0J1E

9 TexHuueckue ycTpoHCcTBa U UX IPUMEHEHHUE: TTOCTOSIHHBIE MarHUThI, AJIEKTPOMATrHUTHI, 3JIEKTPOJIBUTaTElNb, YCKOPUTEIH |
JJIEMEHTAPHbIX YaCTHLl, UHAYKIIMOHHAS T1€Yb

10 O6o0maromuii ypok «MarauTHoe mojie. IJIeKTpOMarHuTHasT HHTYKITHS 1

11 KonrtponbHas pabora no teme «MaruHuTHoe 1ose. JIeKTpOMarHUTHas! HHIYKIUS» 1

12 CBoOoHBIE MEexaHUUECKUE KoneOaHus. 'apMoHndeckue kojaebanus. Y paBHEeHHE FapMOHUUECKUX Kosiebanuil. [IpeBpamienue |
SHEPrUU

13 JlaGopatopHnas pabora «VccnenoBanue 3aBUCUMOCTH ITEPHOIa MAJIBIX KOJIeOaHUI rpy3a Ha HUTH OT JAJIMHBI HUTH M MAccChl Ipy3a» 1

14 Konebartenbublit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJeOaHus B HACATbHOM KOJeOaTeIbHOM KOHTYpe. AHAIOTHS MEXIY |
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU KOJIEOaHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUHU B UJCATIbLHOM KOJIeOATEeIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aTyxaromux kojeOaHusIX. BoiHyk/1eHHbIE MeXaHUUYeckue Konebanus. Pezonanc. BeinyxieHHble |
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

17 [Tepemennsbiii Tok. CHHYCOUIATBHBIN TEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKa. AMIUTUTYAHOE U AEHCTBYIOIIEE 3HAUCHUE |

CHJIBI TOKA W HAIIPSAXKCHUSA




18 Tpancdopmarop. [IponsBoacTBo, nepenada u NOTpeOICHUE IIEKTPUIECKON SHEPTUH 1
19 VY CTpoICTBO U IPAKTUUECKOE IPUMEHEHHUE JIEKTPUUECKOI0 3BOHKA, FEHEpaTopa IEPEMEHHOIO TOKA, IMHUH 3JIeKTpoIiepeiad 1
20 DKOJIOrM4eCKHe PUCKU IIPU IPOU3BOJCTBE 3IEKTposHEpruu. KynbTypa ncronb3oBaHus 3JEKTPOIHEPTHH B IOBCEAHEBHON KU3HU 1
o1 MexaHuueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTs pacnipocTpaneHus U IMHa BOIHbI. [lonepeunsie u |
MIPOJIOJILHBIE BOJIHBI
22 3Byk. CkopocTb 3ByKa. I'pomKkocTh 3ByKa. Bricota ToHa. TemOp 3Byka 1
23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA U CKOPOCTh. [1IKkana 351eKTpOMarHuTHBIX BOJIH 1
24 [IpuHuMnb! paguocss3u U TeneBuaeHus. Pa3Butue cpencts cBa3u. Panuonokanus 1
25 Kontponbnas padota «KojaebaHus 1 BOJTHBDY 1
26 [IpsamonnHENHOE pacIpoOCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. ToueuHblil uCTOYHUK cBeTa. JIyd cBera 1
27 OTtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B TIIOCKOM 3epKalie 1
28 [Ipenomnenue ceta. [lonHoe BHyTpeHHEE oTpaxeHue. [IpeaenbHplil yroi NoJIHOrO BHYTPEHHETO OTPAKECHUS 1
29 Jlaboparopnas pabota «M3mepeHue nmokasaremns IpeIoMICHUS CTEKIIa» 1
30 JIunssl. [Toctpoenue n3obpaxenuii B muH3e. PopMyiia TOHKOM JUH3BL. YBETUYEHUE JTMH3BI 1
31 Jlaboparopnast pabota «MccnenoBanue CBOMCTB N300pKEHHM B JIMH3AX) 1
32 Hucnepcus ceera. CiioxHbIi coctaB Oenoro cera. Ler. JlabopaTopHas padora «HabmoneHne nucnepcun cBeTay 1
33 Nutepdepentius ceera. Judpakuus ceera. Judpaxkimonnas pemerka 1
34 ITonepeynocTs cBeTOBBIX BONH. [longpusanus ceera 1
35 OnTrueckue MpuOOPHI M yCTPOMCTBA U YCIOBUS UX O€30MaCHOT0 IPUMEHEHUS 1
36 I'panuipl IPUMEHUMOCTH KJIacCUYecKol MexaHHuKH. [locTynarsl ciennanbHOM TEOpUU OTHOCUTEIBLHOCTU 1
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHHUE JJTUHBI 1
38 OHeprus U UMIYJIbC PENSITUBUCTCKON YyacTULIbI. CBSA3b MACChl C PHEPTUEN U UMITYJIBCOM. DHEPTHUS TIOKOS 1
39 Kontponbras padota «Ontuka. OCHOBBI CIIEIMATIEHON TEOPUHU OTHOCHTEIILHOCTH 1
40 ®otonsl. opmyna [Inanka. DHeprus 1 UMIysabCc GoToHa 1
41 OTtkpsiTue U uccaenoBanue poroapdexra. OnbiTel A. I'. CTonerona 1
42 3akonsl pororddexra. YpaBHeHue DitHiTeitHa 1151 porodddekra. «KpacHas rpanuna» pororddexra 1
43 JNaBnenue ceera. Onwitel I1. H. JIeObeneBa. XuMmuueckoe qeHCTBUE CBETa 1




44 TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: (POTOIIeMEHT, GOTOAATYUK, COTHEUHAs OaTapes, CBETOANO/] 1
45 Pemenue 3anayu no reme «JI€MEHTHI KBAHTOBOU ONTHUKH 1
46 Monens aroma Tomcona. OnbiTel Pe3epdopaa o paccestauto a-yactui. [InanerapHas Mojens atoma 1
47 [Toctynater bopa 1
48 W3zny4enune u noriomeHue GoTOHOB MPH MEPEX0e aTOMa ¢ OJTHOTO YPOBHSI SHEPTHU Ha Apyroi. Buasl ciekTpos 1
49 Bonnoseie coiictBa yactuil. BosHbl ne bpoiinsa. KopnyckynspHo-BoiHOBOH Ayanu3M. CIIOHTAHHOE U BBIHYKJIEHHOE U3JTy4€HHE 1
50 OtkpeiTie paguoakTuBHOCTH. OnBITH Pe3epdop/a mo onpeaeneHuio cocraBa paliOaKTUBHOTO H3TYICHUS 1
51 CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BausHue paaroakTHBHOCTH Ha KUBbIE OPTaHU3MBI 1
52 OTkpeITHE IPOTOHA U HEWTpoHA. M30TONBI. ANbha-pacnaz. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnaz. ['aMma-n3nyuenue 1
53 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble peakuuu. Snepublii peakrop. [Ipodnemsbl, mepcrnekTuBbl, 3KOJTOTUYECKUE ACTIEKThI |
SJIEPHON YHEPTETUKH
54 OnemeHTapHble YacTUllbl. OTKpPBITHE MO3UTPOHA. MeTo 1l HAOMIOACHUSI U PETUCTPALIUU dJIEMEHTapHbIX YacTull. Kpyriblii cron |
«DyHIaMeHTalIbHbIE B3auMOIelicTBUA. ENMHCTBO u3ndeckoil KapTUHBI MUPa»
55 Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, MNIAHETHI, X BUAUMOE ABMKeHne. CoHeYHas cuctemMa 1
56 Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ConHLa U 3BE37 1
57 3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TJIaBHOM TOCIIEI0BATEIbHOCTU. BHYTpeHHee cTpoeHue 38€31. CoBpeMeHHbIE |
MIPEJICTaBICHUSI O IPOUCXO0XKIEHUH U 3BomoIK CoHIa U 3BE3]
58 Mneunslii [1yte — Hama ["anakTtuka. [lonoxenue n nmxenne Connua B ['anaktuke. ["anaktuku. UEpHble ABIPHI B AApax ralakTHK 1
59 Bcenennas. Paz6eranue ranaktuk. Teopus bonsioro B3peiBa. PenrkroBoe n3nyuenne. MeraraiakTuka 1
60 Heperennsie npo0iaeMbl aCTpOHOMUHT 1
61 KontponbHas pabota «71€MEHTHI aCTPOHOMHUH U aCTPODUUKI 1
2 O6o06maromuit ypok. Ponb pusznku u acTpOHOMUU B SKOHOMUYECKOH, TEXHOJIOTHUECKOM, COLMAIbHON U 3THYECKOM chepax |
NesITeIbHOCTH YelloBeKa
63 O6o06maromuit ypok. Poib n Mmecto pu3uku n acTpOHOMUU B COBPEMEHHON Hay4YHOH KapTHHE MUpa 1
64 O606matomuit ypok. Ponb pusndeckoii Teopu B GOpMUPOBAHUY MPEACTABICHUHN 0 (PU3MUECKON KapTUHE MUpPa 1
65 O6o06maromuit ypok. Mecto ¢pu3nueckoil KapTHHBI MUpa B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUH O 1
IIpUpoie
66 Pe3epBHbIil ypok. MarHuTHOE MoJie. DIEKTPOMAarHUTHAS UHYKIHS 1
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