Pa6ouas nporpamma yuyeOHoOro npeamera « @uznka
(0a30Bblii ypOBEHbD)

10-11 xkaace

COILEPKAHUE OBYUEHUA

10 kxacc
Pazgen 1. ®u3uka U MeTOAbl HAYYHOI' O MO3HAHUS

®uznka — Hayka o npupone. Hayunsle MeTO bl MO3HAHUSA OKPYIKAIOIIETO MUpa. Poiib sakciepumenTa u
TEOPHH B IIpOIlecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (DPUBHKE.

MonenupoBanue ¢Gu3nYecKuX SBICHUM U mpoieccoB. Hayunsie runore3sl. Ou3ndeckue 3aKOHBI U
Teopuu. ['paHuIbl IPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIINIT COOTBETCTBUSI.

Ponms u mecto puszuku B pOpMHUpPOBAaHUHM COBPEMEHHON HAy4YHOH KapTHHBI MHpa, B MPAKTHYECKOU
NEATEILHOCTH JTIOIEN.

Jlemoncmpayuu

AHanorobie ¥ U(PPOBBIC U3MEPUTEILHBIC IPUOOPHI, KOMITBIOTEPHBIC TATIUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBwkeHue. OTHOCUTEIBHOCTb MEXaHM4eckoro nswkeHus. Cucrema orcyéra.
Tpaexropus.

[Tepemenienue, cKOpocTh (CpelHssl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) M YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIMN Ha OCH CUCTEMBI KoopauHaT. ClojkeHre epeMelIeHH U CI0KEeHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MPAMOJUHEHHOE ABMKEeHHE. ['paduku 3aBUCHUMOCTH KOOPJWHAT,
CKOpPOCTH, YCKOPEHHUS, IyTH U NEPEMEILIEHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe nazieHue. Y cKkopeHrne cBOOOIHOTO MaieHus.
KpuBonuneiinoe nBuxeHue. J[BUKeHHE MaTEpUATIbHOW TOYKH IO OKPYXHOCTH C MOCTOSIHHOH IO
MOJIYJIIO CKOpPOCTBbIO. YTJIOBast CKOPOCTb, JHMHEHHass cKopocTb. llepmon u wacrora oOpamieHus.

LleHTpOCTpEMUTENBFHOE YCKOPEHHE.

TexHuueckue yCTporuCcTBa U MPAKTUUECKOe MPUMEHEHHE: CITUOMETD, IBHKCHHE CHAPSIOB, IIETTHBIC 1
PEMEHHBIE TIepelayuu.

Jlemoncmpayuu
Mopaenb cucteMbl 0TCUETa, WILTFOCTPALMS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUS.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tagenue Ten B BO3IyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habumoienue nBrkeHus Tena, OpoleHHOTo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOHOTO MaJeHHUSL.

Hampasiienne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXy HMYyTAMH, NPOMIEHHBIMU TEJIOM 3a MOCJIEOBATE/IbHbIE pPaBHBIE
IIPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHH C HAYaJIbHOM CKOPOCTBIO, PABHON HYIJIIO.

N3yueHne NBUKEHUS APUKA B BI3KOU KUJIKOCTH.

Nzydenne nuxeHus Teaa, OpOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocuTensHocTH ['anunes. [lepssiil 3akoH HeroToHa. THEpUHaibHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiiuu cuil. Bropoii 3akon HeroToHa /151 MaTepraibHON TOYKH.
Tpetnit 3akoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroteHusi. Cuna tsoxectu. [lepas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunel Tpenus (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus

CKOJIBXKCHUS U CHJIa TPCHHUSA IMOKOS. KOSq)(bHHHeHT TPCHUH. Cuma COIIPOTUBJICHHUA TIPU ABHUXXCHUHN TCJIa B
KUIKOCTH HUJIN Tra3€.

[TocTynarenbHOE U BpallaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO TEaA.
MOoOMEHT cuiibl OTHOCUTENLHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBeCHUs: TBEPAOTO Tea.

TexHuueckue YCTpOﬁCTBa " MPAKTHYCCKOC NMPHUMCHCHUC: MOAIINITHUKH, NBUKCHUC HNCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu

SIBNeHMEe WHEPIIUH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIIHUX TEI.
Bropoii 3akon HeroToHa.

N3mepenue cui.

Cno>xeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JepOopMariuu.



HesecomocTs. Bec Tena npu yCKOPEHHOM NMOABEME U M1aJICHUU.
CpaBHeHHE CHUII TPEHUS TIOKOS, KAYEHHS U CKOJIb)KECHU.
VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
N3ydenue nBmxeHus: Opycka 1o HAKIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOUINX B MPY>KUHE U PE3UHOBOM 00pasIie, OT UX
nedopmaruu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAIICHUS.
Tema 3. 3aKkonvl cCOXpaneHusn 6 MexanuKe

Hmnysnbsc MatepuaabHON TOUKH (Tea), CUCTEMbl MaTepHAIbHBIX TOUYEK. MIMITyJIbC CHIIBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsl UMITyJIbca. PeakTHBHOE JBUKEHHE.

Pabota cuibl. MOIIHOCTD CHIIBL.
Kunernueckas sneprusi MaTepuanbHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennumanbHast »Heprus. [loTeHuumanpHas »SHeprus ymnpyro JehOpMHPOBAHHOM NPY>KUHBI.
[ToTenunanbHas 3Heprus Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

HOTCHI_II/IaJIBHLIC 1 HCIIOTCHHIHAJIbHBIC CHIIbI. CBs3b pa6OTBI HCIIOTCHIHUAJIBHBIX CHUJI C U3BMCHCHHCM
MEXaHUYeCKOM OHCPIUH CUCTCMBI TCIJI. 3aKoH COXpaHCHUA MEXaHUYEeCKOMH OHCPIuu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuueckue yCcTpoWCTBa M INPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KOIEp, MPYKUHHBIA MHCTOJET,
JBIKEHUE PaKeT.

Jlemoncmpayuu

3aK0H COXpaHEHHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[lepexo MOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCOMOTHO HEYNPYTOTO yaapa ¢ TOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHMEM MEXaHWYECKOW SHEpruu Tela Ha MpuMepe
PaCTSKEHUS PE3UHOBOIO XKIyTa.



Paznen 3. MoJiekyasipHasi pu3uKa 1 TepMOAMHAMHKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KCHHSI MOJIEKYJSIPHO-KMHETUYECKONH TEOPUM M HX ONBITHOE OOOCHOBAHUE.
BbpoyHnoBckoe nBwkenue. uddysusa. Xapaktep ABMKEHUS U B3aMMOJCHCTBHUS YacTHUI] BemecTBa. Moenu
CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOWMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEICH.
Macca u pazmepsl mosekyi. KonnuectBo Bemecta. [loctostHaas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopenp uneanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONM TEOPHUH HJI€AaTBbHOTO
raza. AOCOIIOTHAs TeMIleparypa Kak Mepa CpeHe KMHETHUYECKON dHEPTUU TEIUIOBOTO JBM)KCHUS YACTHII
raza. [llkama temneparyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmnaneiipona. 3akoH
Hanerona. M3omporecchl B HICAIBHOM Tra3e C IOCTOSHHBIM KOJHYECTBOM BemiecTBa. I paduyeckoe
IIpeJICTaBIeHHE N30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOUIME JHUCKPETHOE CTPOCHHUE BellecTBAa, (hoTorpaduu MOJEKYJd OpPraHUYeCKHX
COCTUHEHUN.

OmnpiTel 10 1D HY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBHKEHHUSI.

Mogens onbita LltepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHSL.
Monens, WUTIOCTPUPYIOLIAs MPUPOY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OMnBITH, HIUTIOCTPHUPYIOIIHE YPAaBHEHHE COCTOSIHUS UICATBHOTO Ta3a, H30TPOIIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenne Macchl BO3IyXa B KJIACCHOH KOMHATE HA OCHOBE U3MEPEeHHI 00bEMa KOMHATHI, TaBIICHUS
Y TEMIIEpaTypbl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEXKly TapaMETPAaMH COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoaunaMuyeckas cucrema. BHYTpeHHSAS 3HEprusi TEpPMOAMHAMHYECKON CHUCTEMBI M CIOCOOBI €&
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHss SHEprust 0JHOATOMHOTO UAEalIbHOTO ra3a. Buabl
TEILIONEpEeayu: TEIUIONPOBOJHOCTb, KOHBEKILIMs, U3JIy4eHHE. YJelbHAass TEIUIOEMKOCTb BELIECTBA.

KomndgecTBO TENIOTHI IIpu TCIUIoIEpEaayc.

[Tonsitne 06 amgmabatHOM Tiporiecce. [lepBrlil 3akOH TepMOAMHAMHUKHU. [IpUMEeHEHHE TIEPBOTO 3aKOHA
TEPMOJUHAMUKH K u3onpoleccam. [ paduyeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMOCTh MpoI1IeccoB B MIPHUPO/IE.



Tennoele MamuHbl. [IpuHIMIBL AecTBUS TEIIOBBIX MaluH. [IpeoOpa3oBaHus JHEPTUU B TEIUIOBBIX
MmamuHax. Koaddunuent momnesnoro neiictBus TeroBoid Mammubl. Lukn KapHo m ero koadduuueHT
MIOJIE3HOTO AEUCTBUS. DKOJIOTMUYECKHE MTPOOIEMBbI TEMJI0IHEPTETUKH.

TexHuyeckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: ABUTaTelb BHYTPEHHETO0 CropaHusi, ObITOBON
XOJIOAWJIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEH SHEPruu Teja MpPU COBEPIICHUH PAaOOTHI: BBUIET MPOOKH W3 OYTHUIKH IO
JEWCTBUEM CKATOTO BO3yXa, HarpeBaHue 3pupa B JaTyHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTPAIINS).

N3menenne BHyTpeHHEN 3HEpruu (TeMIeparypsl) Tena Npu Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYTPEHHETO CTOPaHHUs, PEaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3mepenue yaeinbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazosvie nepexoovl

[TapoobpazoBanue u konaeHcanus. Mcnapenue u kunenne. AGCONTIOTHASI U OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa. HaceimenHnslil map. Y aenpHas TeIioTa napooopa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT
JTaBJICHUSL.

Teépmoe teno. Kpucrammuueckue u amopdHble Tena. AHM30TPOIUS CBOMCTB KpucTamwioB. Kuakue
kpuctaysl. CoBpeMeHHble MaTepuaibl. [lnaBneHue W KpucTauM3alus. YAeinbHas TEIsioTa IUIaBICHUS.
CyOnmumarusi.

ypaBHeHI/IC TEII0BOro OanaHca.

TexHu4eckue ycTpoucTBa M IPAKTUYECKOE NPHUMEHEHUE: THTPOMETP M IICHUXPOMETP, KaJOpUMETP,
TEXHOJIOT'MH IOJy4YE€HHs] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kwurenre npu MOHMKEHHOM JIaBJICHHH.

Crioco6bl U3MEPEHHS BIAXKHOCTH.

HaGmroienne HarpeBaHus ¥ MJIABICHHUS KPUCTAUTHYECKOTO BEIIECTRA.
JIeMOHCTpaIus KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3MepeHnre OTHOCUTENBHOM BIIa)KHOCTH BO3/yXa.



Pa3znen 4. DiekTpoauHamMuka
Tema 1. Inexmpocmamuxa

OnexTpuzalus Teia. ODJeKkTpuueckui 3apsn. JlBa Bujga anekTpuueckux 3apsanoB. [IpoBogHuku,
JOURJIEKTPUKYU U MOTYIIPOBOAHUKY. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOrO 3apsja.

BzaumoneiictBue 3apsgoB. 3akoH Kynona. TodedHBIN 3JEKTpUUECKUM 3apsig. DJIEKTPUUYECKOE MOJeE.
HanpskéHHOCTD  3ekTpudeckoro mossd. IIpuHnum cynepnosuuuy  dJIeKTpUYecKux mnosied. JIuaum

HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITOJIA.

Pabora cun snexkrpoctatmueckoro moisa. Ilorenmuman. PasHoctes moteHmumanoB. [IpoBoanwku u
JURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJe. JusnekTpudyeckas NpoOHUIAeMOCTb.

OnekrpoéMkocTb. KoHaeHcaTop. DIeKTPOEMKOCTh IIOCKOTO KOHJACHCATOpa. DHEPrus 3apsHKCHHOTO
KOHJICHCATOpA.

TexHuyeckue  yCTPOMCTBA M MPAKTUYECKOE  NPUMEHEHHE:  BJIEKTPOCKON,  JJIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOp, KOMHPOBAIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U MPUHLMIT AECUCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BaHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3apsKEHHBIX TEl.

[IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE.

DnexTpocTaTUuecKas 3alluTa.

I[I/ISJIGKTPI/IKI/I B 3JICKTPOCTAaTHYCCKOM II0JIC.

3aBUCHUMOCTh BHGKTpOéMKOCTI/I INIOCKOI'0 KOHJACHCATOpa OT IUIOMaAu IUIACTHH, PACCTOSAHHUA MCKIY
HUMH U ILI/IBJ’IGKTpI/ILIGCKOI\/JI IMPOHUIIACMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKH TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTpUUECKoro Toka. Mcrounuku Toka. Cuma Toka.
IlocTOsIHHEII TOK.

Hanpspkenune. 3akon Oma a1 y4acTKa IeIu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEJIbHOE COMNMpOTUBIeHHE BemiecTtBa. [locienoBarensbHoeE,
napajuieIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

PaGora SJICKTPHUYCCKOI'O TOKA. 3aKkoH I[)KO}/J'IH—HCHL[&. MoOIIHOCTh SJICKTPHUYCCKOI'O TOKA.



DNeKTPOABMKYIIAasl CUjla U BHYTPEHHEE CONPOTHUBICHUE MCTOYHMKA TOKa. 3akoH Oma 1js MOJHOU
(3aMKHYTOM) 5ekTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAsT MTPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIECHUS METAUIOB OT
temieparypbl. CBEpXIPOBOAUMOCTb.

OnexTpuyeckuil TOk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass U NpPUMECHas MPOBOAUMOCThH IOJYNPOBOJHUKOB. CBoMcCTBa p—n-
nepexoaa. [loxynpoBogHIKOBbIE TPUOOPBHI.

OneKTpuYecKuil TOK B PAacTBOpax M pacljaBaxX MIEKTPOJIUTOB. DJIEKTPOIMTUYECKAsS TUCCOLHUALIUSA.
DneKTponus.

DJIeKTpUYEeCKUi TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. MonHus. [lna3ma.
TexHrYeCcKue yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKH
TOKa, JIEKTPOHArpeBaTeIbHbIC MPUOOPHI, SJIEKTPOOCBETUTEILHBIC MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIU JHOJI, TEPMHUCTOPBI i POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN JHOI, TAIbBAaHUKA.
Jlemoncmpayuu

I/I3M€peHI/I€ CHJIbI TOKA W HAIIPSIKCHUS.

3aBUCHMOCTh CONIPOTUBJICHUA HWJIMHAPUYCCKUX MNPOBOJHHWKOB OT AJIMHBI, IUIOWIAAW IOIICPCUHOIO
CCUYCHUS U MaTCpHralia.

CMmeniagHoe COCIUHCHHUEC ITPOBOJHUKOB.

[IpsiMoe m3MepeHne IEKTPOABHKYIIEH chibl. KOpOTKOE 3aMbIKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBHCHUMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3y4yeHne cMeNIaHHOTO COEIUHEHMS PE3UCTOPOB.

W3mepenue 31eKTpoaBHKYLIEH CUIIbI NICTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.
Hab6monenue snexrpomnusa.

Me:xnpeamMeTHble CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 K1acce oCymIecTBISETCS ¢ YUYETOM COJEPIKATEIBHBIX
MEXMPEIMETHBIX CBsI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHUH.



Mesicnpeomemnuvie nowsimusi, CBSI3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOTO TIO3HAHUS: SBJICHUE,
HaydHbli (akT, THMOTe3a, (QU3NYECKas BEIMYWHA, 3aKOH, TEOPHUsS, HAOIIOJCHUE, OSKCICPUMEHT,
MOJICJTUPOBAHUE, MOJICITb, H3MEPEHHE.

Mamemamuxa: perieHNe CUCTEMbI ypaBHEHUH, JTMHEHHas QyHKIH, mapadoJa, Turnep0oia, ux rpapuku
U CBOHCTBa, TPUTOHOMETpUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHTEHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUN HAa OCH KOOPIUHAT, CIIOKEHHE BEKTOPOB.

buonocus: mexanuueckoe IBUKEHHE B KMBOM mpupone, auddysus, 0CMOC, TEIJI00OMEH >KHUBBIX
OpPraHu3MoB (BUbI TEIUIONEPEIaUH, TEIJIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SIBJICHUS B )KUBOM MTPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpPHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M Ta30B, JJIEKTPUYECKHME CBOMCTBA METAJUIOB,
AJIEKTPOJIUTHYECKAs TUCCOLMAIIUS, TaTbBAHUKA.

l'eoepagus: BNaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonocus: mpeoOpa3zoBaHue JABUKEHUN C HUCIOJIH30BAHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOITUITHUKY, MCIIOJb30BAHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHUKE (pakeTa, BOJOMET U ApyTue),
JIBUTATEIh BHYTPEHHETO CTOpaHUs, MapoBas TypOWHA, OBITOBON XOJOIMIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
MOJy4YEHUS COBPEMEHHBIX MaTepuajgoB, B TOM 4YHUCIE€ HAHOMATEPUAJIOB, M HAHOTEXHOJIOTHUH,

AJIEKTPOCTaTUUECKasT  3allluTa, 3a3€MJICHHE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH  TMPHUHTED,
ANEKTpOHArpeBaTelbHbIe MPUOOPHI, YEKTPOOCBETUTENbHBIE TPHUOOPHI, TaTbBaHHUKA.

11 xkaacc
Pa3nen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3aumonelcTBHE MOCTOSHHBIX MAarHuTOB. MarHutHoe mone. Bektop
MAarHUTHOW UHAYKUMU. [ [puHIMN Cyneprno3uIiuu MarHuTHBIX oJjel. JInHuM MarHuTHOM nHAYKuuu. Kaptuna
JIMHUM MarHUTHOW MHAYKITUHU TOJISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1ojie MNpPOBOJHHMKA C TOKOM. KapTuHa JMHUA WMHAYKUMKW MArHUTHOTO MOJS JIJTMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOT'O KOJBIIEBOTO MPOBOJHUKA, KaTymKd C¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBre NpoBOAHUKOB C TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHua, €€ Moaynb M HampaBieHHe. J[BHKeHHE 3apsHDKEHHOM 4YacTHULbI B OJHOPOIAHOM
MarHuTHOM noJje. Padora cunsl Jlopena.

SIBneHue 37IEKTPOMarHUTHOM MHAYKUUU. 1I0TOK BEKTOpa MarHUTHOM MHIYKUUHU. DJIEKTPOABIIKYILAS
CWJIa UHAYKIMU. 3aKOH AJIEKTPOMarHuTHOW nHAyKuuu dapajes.

anpeBoe QJICKTPUYCCKOC TI0JIC. 3JICKTpOI[BI/I)KYH_[a$I Cyhjia MHAYKIOHWU B MPOBOAHUKE, NBMKYUICMCA
IMOCTYNaTCJIbHO B OJHOPOAHOM MAarHuTHOM II0JIC.

[IpaBuio JleHna.

I/IH[IYKTI/IBHOCTI). SIBnenue CaAMOMHAYKIH. SJICKTpOI[BI/DKYIIIa}I CHJjia CaMOUHAOYKINH.



DHeprus MarHUTHOTO TOJIS KaTYIIKHU C TOKOM.
DJIEKTPOMArHuTHOE TOJIE.

Texunaeckue yCTpOfICTBa N IMPAKTUYCCKOC IMPUMCHCHHUC. MMOCTOAHHBIC MArHUTBI, 3JICKTPOMArHUTHI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHLIX YaCTUI, MHAYKIIMOHHAA IICYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHAYKIIUY MAarHUTHOTO TOJISI.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.

[IpaBuiio JleHna.

3aBUCUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJIsL KaTYIIKH C TOKOM.

UccnenoBanue neCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUs 3J1€KTPOMAarHUTHON UHIYKITUH.
Paznen 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Kojaedoanus

KonebarenbHast cuctema. CBoOOIHBIE MexaHWYecKue KonebaHus. ['apMoHMUYecKue KoIeOaHwUs.
[Tepwon, dacrora, amrummryga u ¢asza konebanuid. [IpyWHHBIA MasTHUK. MaTeMaTHYeCKH MAasTHHK.
VYpaBHeHHe rapMOHHUECKHX Kosnebanuil. [IpeBpaiienue sHeprun mpu rapMOHUYECKUX KOIEOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJeOaHUs B HIEAIbHOM KoJeOaTeIbHOM
KOHTYpe. AHAIOTHS MEXIy MEXaHHMYECKUMHU U JICKTPOMArHUTHBIMU Kojebanusmu. @opmyna TomcoHa.

3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJiebaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KosiebaHUsX. BbIHyXJAeHHble MexaHMYeckue KojeOaHus. PezonaHc.
BbIHYX/IeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHusI.

HepeMeHHHﬁ TOK. CI/IHYCOI/I)IB.J'IBHHﬁ HepeMCHHBII;'I TOK. MOIITHOCTh IEPEMECHHOI'O TOKA. AMHJ’II/ITy,HHOC
n IlGﬁCTBymHICe 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUS.



Tpanchopmarop. [IpousBocTBo, nepeaada u NOTpeOIeHUE SIEKTPUUECKON IHEPTHH. DKOJIOTHYECKUE

PUCKM NPU NPOU3BOJCTBE INEKTPOIHEpruu. KynbTypa MUCIOIB30BaHUS 3JIEKTPOIHEPIUU B ITOBCEIHEBHOU
KU3HMU.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOEC IPUMEHEHHUE: DJJIEKTPUUYECKUH 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUH JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KosieOaTeIbHOM cucTeMBbl (IPYKUHHBIN HIIM MaTeMaTUYECKUN MasTHUK).
Hab6monenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJeOaHUH.

HabGnronenue pezonanca.

CBOOOIHBIC ANEKTPOMATHUTHBIC KOJIeOaHusI.

OcmmnorpaMMbl (3aBUCUMOCTH CHJIBI TOKa U HANPSHKEHUS OT BPEMEHH) ISl AJIEKTPOMArHUTHBIX
KoJIcOaHUIA.

Pe3onanc npu nociie10BaTENbHOM COCIMHEHUH PE3UCTOPA, KATYIIKU MUHAYKTUBHOCTH U KOHJIEHCATOPA.
Mopeinb TuHUY SIIEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCUMOCTH MIEpUO/1a MaJIbIX KOJieOaHUM Ipy3a Ha HUTH OT JITMHBI HUTH U MAcChI Ipy3a.

I/ICCJ'IGJIOBaHI/Ie NEPEMEHHOT'O TOKA B LICITK U3 TOCIICA0OBATCIBHO COCIMHEHHBIX KOHACHCATOpa, KaTyllIKH
" PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE B0JIHbL

Mexanudeckue BOJHBI, yCiloBHs pacrpocTpanenus. Ilepuon. CkopocTh pacnpoCTpaHEHHsI U JIIMHA
BoJiHBL [lonepeunsie u mpooabHbIE BOJIHBL. MHTephepenus u qudpakiius MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIOBHS U3IY4YEHHUS 3JIEKTPOMAarHUTHBIX BOJH. B3ammHas opueHTanus
BekTopoB E, B, VB nanektpomaruutHoil BosHe. CBOICTBa 3JEKTPOMAarHUTHBIX BOJIH:  OTPa)KEHUE,
npejoMIIeHue, moaspuzanus, 1uppaxuus, nareppepernus. CKopocTb 3JIeKTPOMarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHUTHLIX BOJIH. [IprMeHeHHe 21eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBEI paTroCBA3U U TeNEeBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKArOIIEeH Cpeibl.

TexHuueckue  yCcTpoWcTBAa M IPAKTUYECKOE INPUMEHEHHME:  MY3BIKAIBHBIE  MHCTPYMEHTHI,

yIBTpa3ByKOBasl JAMArHOCTHKA B TEXHWKE M MEIWIMHE, pajgap, PaauONpHEMHHK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Llemoncmpayuu



OO0pa3oBaHue U PaCIPOCTPAHEHUE MOMIEPEUHBIX U MPOAOJIEHBIX BOJIH.

Koneb:mromeecs Teno Kak HCTOYHHUK 3BYKA.

Habmronenne oTpaxeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenne natepdepeHnnu u qudpakiui MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTYAON U 4acTOTOM KoieOaHH.

HccnenoBanne CBOWCTB AIIEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHWE, MPEJIOMIICHHE, TOJISpU3aIHs,
mudpaxius, nHTepGEpeHIHsL.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpssmonuHeliHOe pacnpocTpaHeHUE CBETa B OAHOPOAHOM cpene. Jlyu cBera.
To4eyHbIl UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaxkeHus ceeta. [locTpoeHne n300paxxeHui B IMIOCKOM 3€pKale.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN Moka3arenb npeaomienus. [lonHoe
BHYTpPEHHee OoTpakeHue. IIpenesbHbIN yroi MOMHOro BHYTPEHHETO OTPAKECHU.

Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro cera. L{ser.

CoOuparome u pacceuBaromme JuH3bl. ToHKas auH3a. DOKYCHOE PACCTOSHUE M ONTHYECKas CHIia
TOHKOHM JuH3BL. IlocTpoeHne n300pakeHni B COOMPAIOLIMX M pacceuBaroluX JuH3aX. PopMmysaa TOHKOH
JIMH3BI. Y BeIUUEHHUE, JaBaeMOe JIMH30M.

Hpenenm OPpUMCHUMOCTH FeOMeTqueCKOﬁ OIITHKH.

BonnoBast ontuka. Mutepdepenuus ceta. KorepeHTHble MCTOYHHMKH. YCIOBHsS HaOMIOACHUS
MaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakus ceera. dudpakinuonHas pemeéTka. YciioBHue HAOMIOACHUS TJIaBHBIX MaKCHMyMOB IpHU
1a/IEHUY MOHOXPOMAaTHYECKOr0 CBeTa Ha AU(PPAKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyna, (hoToammapar, IpOeKIIHOHHBIN
anmnapar, MUKpOCKOII, T€JIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLUOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHeHHe, OTpaKeHHE U IpejoMiieHre cBeTa. OnTudeckue mpruoopsl.
[TonHoe BHyTpeHHee oTpakeHne. Mozeinb CBeTOBOA.

HccnenoBanue cBOMCTB U300paKEHHIA B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepeHImu ceera.



Hab6monenue qudpakiuum cBeTa.

Hab6monenue qucnepcun cBeta.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[TosrydeHue ciekTpa ¢ TOMOMIbIO TU(PPAKITMOHHON PETIETKH.

HaGmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

M3Mepenne nokaszaTess NpeaoMIIeHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Hab6monenue qucnepcun certa.
Pa3znen 6. OcHOBBI cieMATbHOM TEOPUH OTHOCUTEIbHOCTH

I'panuupbl  NPUMEHMMOCTHM — KJIIACCHMYECKOM  MexaHuku. IlocTynmaTel  cnenuanbHOM — TEOpUU
OTHOCUTEJIBLHOCTH: WHBAPUAHTHOCTH MOIYJSl CKOPOCTH CBE€Ta B BaKyyMe, MNPUHUHUI OTHOCHTEIbHOCTH
OHNHIITENHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

9Hepr1/1>1 U UMITYJIBC peJIHTHBI/ICTCKOﬁ qaCTHUIIbI.

CBsa3p Macchl C DHEPru€ W UMILYJbCOM  PEISTUBUCTCKOM YaCTHUIbl. ODHEPrusi IMOKOS.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®oronsl. opmyna [Inanka cBs3u s3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC POTOHA.

OtkpeiTe u wuccnenoanue ¢oroddpdexra. Ombite A. . CromeroBa. 3akonbsl ¢orodddekra.
VYpasaenue DitnmreitHa 11 porodddexra. «KpacHas rpanuma» dororddekra.

JaBnerue cera. OnwiTel [1. H. JIeOGenena.
XnMHuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoHCTBa M TMPAKTHUECKOE NPUMEHEHHE: (POTOIIEMEHT, (OTONATUMK, COTHEUHAsS
Oarapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotor(hPexT Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.
HccnenoBanue 3ak0HOB BHEMIHETO GoTodddekra.

Caetoauon.



Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pezepdopaa mo paccessauto o -yactuil. [InmanerapHas Mojaens aroma.
[Toctynatsl bopa. M3nyuenue u nornomenue GOTOHOB IpHU MEPEX0Ji€ aTOMa C OJHOIO YPOBHS SHEPrHM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH SHEPruM aTomMa BOJ0pO/ia.

BousiHoBBIE cBOMCTBa yacTull. BonHb! ae bpoinsa. KoprycKyJsspHO-BOJHOBOW JTyaau3M.

CroHTaHHOE U BBIHYKACHHOC U3JIYUCHUC.

TexHudeckue ycTpoiicTBa U MpakTUIECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHanu3 (CIEKTPOCKOI), JT1a3ep,
KBaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopaa.

Omnpenenenue JIMHBI BOJTHBI J1a3epa.

Habumoienne nuHeRvaThIX CIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HaGuronenne TuHEHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, TOKA3bIBAIOIIUE CIOKHOCTh CTPOEHUS siipa. OTKpBITHE PaguoaKTHBHOCTU. OTBITHI
Pesepdopma mo ompenencHWIo cocTtaBa pagrioaKTHBHOTO m3nydeHus. CpolicTtBa anbga-, Oera-, ramma-

H3JIyUCHH. Brnusuue pPaaAruOaKTUBHOCTHU HA KHWBBIC OPIraHHU3MBI.

OTtkpbiTHE TpOTOHA W HeWTpoHa. HykimonHas monens siapa I'eitzenOepra—lMBanenko. 3apsa spa.
Maccosoe uuciio sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIH M TMO3UTPOHHBIM  Oera-pacman. ['amma-uznydenue. 3akoH
PaZo0aKTUBHOTO pacnaja.

DHeprust CBS3M HYKIIOHOB B sizipe. SnepHbie cuitbl. JledekT Maccl spa.
SAnepHble peakuuu. JleJieHUe U CUHTE3 SAEP.

Snepubiii peakrop. TepmosinepHblii cunTe3. [IpoOieMbl M TEPCHEKTHBBI SIEPHOW SHEPreTHKH.
DKOJIOTHYECKHEe aCIeKThI sIIepHON AHEPTETHKH.

OnemeHTapHbIe YacTULlbl. OTKpPBITHE O3UTPOHA.
MeToabl HaOIIOJEHHUS U PETUCTPALIUH SJI€MEHTAPHBIX YacTHUII.

CDYHI[aMCHTaJIBHLIC B3aUMOACUCTBUS. EqMHCTBO (I)PIBH‘IGCKOFI KapTUHBI MUpa.



TexHUUeCKUe yCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JT03UMETp, Kamepa BuibcoHa, suepHbIN
peakTop, atToMHast 6omoa.

Jlemoncmpayuu
CUY€TUMK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (GoTOrpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKHU

Dtanbl pazButus actpoHomud. [IpukinaiHoe 1 MUPOBO33PEHUYECKOE 3HAUYECHUE AaCTPOHOMUMU.
Bun 3Bé31H0T0 HebOa. Co3Be3us, SpKHUe 3BE3/IbI, TUIAHETHI, UX BUIUMOE JBHKEHHC.

ComnHeuHas cucTeMa.

Comuue. ConHeuHas akTUBHOCTh. Mctounwk sHeprun ComHua u 3BE31. 3BE3IbI, MX OCHOBHBIE
XapaKTepUCTUKU. JlnarpaMma «CIeKTpaabHbIN KJ1acC — CBETUMOCTBY. 3BE3/bI IJIaBHOM IIOCIIEA0BATENBHOCTH.
3aBHCUMOCTD «Macca — CBETUMOCTbY IS 3BE3/] IJIABHOM MMOCIEI0BATEIbHOCTH. BHYyTpeHHEe cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOKACHUH U 3BOoLMK CoJIHLA U 3BE3/I. DTallbl )KU3HU 3BE3/L.

Mneunsiii [1yts — Hama [Manaktuka. [lonoxenue u npmxenne Connua B ['anaktuke. TUIBI TanakTHK.
Papnoranaktuku u kBazapbsl. YEpHbIE IBIPHI B SApaxX rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3axkon XaO6na. Pasberanme ramaktuk. Teopust Bosbmioro
B3pbIBa. PennkToBOE M3ydeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmtoneHuss HEBOOPYXKEHHBIM TIJ1a30M C HCMOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUN Uis
OTIpe/ieNICHUs] TOJIOXKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIyIIApHs U IPKHUE 3BE3BI.

Hab6monenus B reneckon JIynsl, muianer, Mieunoro [TyTu.

O6o0mariee NOBTOPEeHUE

Ponb ¢usuku 1 acTpoOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COI[MAIbHOM U ATHYECKOH cepax
NesITeIbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKHU U ACTPOHOMHUH B COBPEMEHHOW HAY4YHOM KapTHHE MUPA, POJIh
¢dbuzmdeckoil Teopun B POPMUPOBAHUU TPEACTABICHUN O (PU3UUYECKON KapTUHE MHUpPA, MECTO (PU3HUECKOU
KapTUHBI MUpPa B 00ILEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPECTABICHUNA O IPUPOJIE.

Me:xnpeamMeTHbIE CBSI3H

N3yuenne kypca ¢pusznuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcst ¢ y4€TOM COAepKaTEIbHbBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XMMUH, Teorpaduil U TEXHOJIOTHH.



Mesicnpeomemnuvie nowsimusi, CBSI3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOTO TIO3HAHUS: SBJICHUE,
HaydHbli (akT, THMOTe3a, (QU3NYECKas BEIMYWHA, 3aKOH, TEOPHUsS, HAOIIOJCHUE, OSKCICPUMEHT,
MOJICJTUPOBAHUE, MOJICITb, H3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYECKHE (PYHKIMH: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M MX MPOEKIUU HA OCHU
KOOpJMHAT, CJOXKE€HUE BEKTOPOB, NPOU3BOAHBIE JJIEMEHTAapHbIX (DYHKUMHA, MpHU3HAKK MOH00US
TPEYTOJILHUKOB, ONPEICICHUE TIOIAAN TUNIOCKUX (GUryp 1 00BbEMa Tell.

buonocus: QJICKTPHUYCCKUC SBJICHUS B JKMBO npuponae, KoJieOaTelbHbIC JABVOKCHUS B JKMBOM mnpuponae,
OIITHYCCKUE SIBIICHUS B )KHBOM mnpuponae, HGﬁCTBHG paavanuy Ha )KMBbIC OpTraHHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEl, MEXaHU3MbI
00pa30BaHMsl KPUCTATNINYECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eocpaghus: MarHUTHBIE MOJIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX py/Jl, GOTOCHEMKA 36MHON TOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICCHUM.

Texnonocus: IMHUM  DIIEKTpOIIepenad, TEHEpaTop  IEPEMEHHOIO  TOKAa,  DJIEKTPOABUIATElb,
MHAYKIMOHHAS Iedb, pajap, paAuonpUEMHUK, TEIEeBU30p, aHTeHHA, TenedoH, CBY-neub, NpoeKIIMOHHBIH
ammapar, BOJJOKOHHasl ONITHKA, COJTHEYHas OaTapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHoro mnpenMera «®PHU3MKa» Ha YpOBHE CpeAHero oodmiero odpazoBaHus (0a30BbBIM
YPOBEHB) JOJDKHO OOECIEeUUTh JOCTHKEHUE CIETYIOMIHUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa3zoBaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOro npeamera «dOusuka» JOHKHBI OTpaXaTb TOTOBHOCTh U
CIOCOOHOCTh O0Yy4aroIIUXCsl PYKOBOJACTBOBAaThCSA C(HOPMHPOBAHHOW BHYTPEHHEW MO3ULIMEH JUYHOCTH,
CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM [EHHOCTAM POCCHHCKOTO OOIIECTBa, pacUIMpEeHUEe IKU3HEHHOTO OMNbITa W  OIMbITa
JESTEIbHOCTH B IPOLIECCE pean3allil OCHOBHBIX HAIIPAaBJICHUN BOCIUTATENIBHOM IESTENBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaskaaHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD TPAKIAHCKON MO3UIIMKA 00YYAIOIIErocsl KaK aKTHBHOTO M OTBETCTBEHHOTO 4JIeHA
pOCCUiCKOro o0IIIecTBa;

MNPUHATHC TPAAUITUOHHBIX 06IHCIICHOBC‘I€CKI/IX TYMAaHHUCTHYCCKUX U JCMOKPATHUICCKUX HeHHOCTCﬁ;

TOTOBHOCTb BECTU COBMCCTHYIO ACATCIIBHOCTDh B MHTCPECAX I'PaAXKIAaHCKOT'O 06HleCTBa, y4acTBOBAaTh B
CaMOYIIPaBJICHUHU B O6p3.30BaTeJIBHOI71 OpraHu3alnuu,

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMH B COOTBETCTBMM C WX (PYHKIHMSIMH H
Ha3HAUYCHHEM;



TOTOBHOCTb K T'YMaHUTapHO! Y BOJIOHTEPCKOU JEATEIBHOCTH;
2) NIaTPUOTHYECKOT0 BOCIIMTAHUSA:
c(OpPMUPOBAHHOCTH POCCUMCKON T'paXk1aHCKON MIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSIM POCCHUCKHX YYEHBIX B
00yacTi (U3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO U IPUHIUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCH Ha MOPATIHHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B AEATEIILHOCTU YYEHOIO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyayLIero;
4) 3cTeTUYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUAsi 3CTETHKY HAyYHOT'O TBOPUYECTBA, IPUCYIIETO (pru3nuecKon
HayKe;

5) Tpya0BOro BOCIMTAHMSA:
MHTEpEC K pa3INIHbIM cepam npodecCHOHATHHON NeSTETLHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PH3UKON
U TeXHHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BbIOOp OyayIiei mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE

JKHU3HCHHBIC ITJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO U caMOOOPa30BaHUIO B 001aCTH (PU3UKH HA MPOTHKECHUN
BCEM KHU3HMU,

6) 3K0J1I0THUYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTH KOJIOTHMYECKON KYJIBTYPBHI, OCO3HAHHE TII00AIBHOTO XapakTepa SKOJIOTHUIECKHX
mpo0Jem;

IJIJAaHUPOBAaHUE M OCYIIECTBIICHHWE JACHCTBUH B OKpYXalolleld cCpele Ha OCHOBE 3HAHMS IeJied
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHHe ONbITa ACSITEIBHOCTH YKOJIOTMUECKON HANPaBICHHOCTH HA OCHOBE MMEIOLIMXCS 3HAHUU
1o usuke;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
(hU3UYECKOI HAYKH;

OCO3HAHHE LIEHHOCTH HAay4YHOM JeATEJbHOCTH, TOTOBHOCTh B TMpoOIecce H3yueHus (QU3uKu
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO EATENBHOCTh MHINBUYAJIBHO U B IPYIIE.



METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjornueckue AeMcTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATh LENU JEATeIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU UX JOCTHKCHUS,
BBIABJIIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-II/ISI B paCCManI/IBaeMI)IX (i)I/ISI/I'-IeCKI/IX SIBJICHUSX,

pa3pabaThiBaTh IUIaH pEUICHUS MPOoOJIeMbl C YY€TOM aHalv3a HWMEIOIIMXCA MaTepPHAIbHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCHUTB KOPPEKTHUBEI B I€CATCIIbHOCTh, OUCHUBATE COOTBECTCTBHUE PE3YJIbTATOB LECJIAM, OICHUBATh PUCKHU
MIOCJIEICTBUI ACATCIIBHOCTH,

KOOPJIUHHUPOBATH M BHITIONHATH pa0OTy B YCIOBUSAX PEATBHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

pa3BI/IBaTI) KpCaTI/IBHOG MBIIIJICHUC HpI/I peHIGHI/II/I JKU3HCHHBIX HpO6JI€M.
Ba3zoBbie ncciienoBaTe/ILCKHeE AeliCTBUSA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUCBBIMH MOHATHAMHU U METOIaMH (PU3NUYECKON HAYKH;

BJIAJICTh HaBBIKAMHU YYCOHO-HCCIICIOBATEIBCKOM M IMPOCKTHOM ACATEIBHOCTH B 00JIACTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITIOMCKY METOJOB peHICHHs 3a1ad (Pu3u4ecKoro
COZICpKaHUsl, IPUMEHEHHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;

BIIQJIETh BUJAMU JACSATEIHHOCTH T10 TIOTYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAINH, TPE0oOPa30BAHHIO
Y IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYaIUX, B TOM YHCIIE IPH CO3IaHNH Y4eOHBIX IPOEKTOB B 001aCTH
busukw;

BBISABJIATH HpH‘IHHHO-CJ’I@HCTBCHHHe CBiA3U U aKTyaJ'II/ISI/IpOBaTB 3az[aqy, BbIIBUT'ATH FI/IHOTGSY eé
peLIEeHHNs], HAaXOAUTh apryMEHTHI I JOKA3aTeJbCTBA CBOMX YTBEPKACHUN, 3a/1aBaTh [TapaMETPbl U KPUTEPUHU

pelIeHus;

AHAJIM3UPOBATL MOJYUCHHBIC B XOAC PCHICHHA 3adadyu pe3YJIbTAaThl, KPUTHYCCKU OLICHHUBATHL HX
AOCTOBCPHOCTD, ITPOTHO3UPOBATH H3BMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTEILHON AEATEIBHOCTH, B TOM YHCIIE IPU
U3y4eHuH (pU3mKwy;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETb NePEHOCUTH 3HAHUS N0 (PU3HUKE B MPAKTUYECKYIO 0071aCTh KUZHEACATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JiacTel;

BBIJIBUTATh HOBBIEC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHUS;

CTaBHUTb HpO6JIeMBI " 3ala4M, JOIMYyCKaroINEC aJIbTCPHATUBHLIC PCIICHUS.



Pab6ora ¢ undopmanmeii:

BJIa/IETh HABBIKAMH MOTYYEeHHs HHPOpMAUH (U3MYECKOTO COJIePKaHUs U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATCIIBHO OCYILICCTBJIATL IIOUCK, aHaJIn3, CHUCTCMATU3AlUI0 W HHTCPHPCTAIHUIO I/IH(l)OpMaI_[I/II/I
pa3IMYHbIX BUJOB U (hOPM IMpeICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH MH(MOPMAIUH;

HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaIII/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B peIicHUN
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPTraHU3allMOHHBIX 3a7a4 C COO0eHNEeM TpeOOBaHU 3PTOHOMMUKH,
TEXHUKA O€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHHs, TMpPaBOBBIX W OITHUYECKUX HOPM, HOPM

nH(pOpMaMOHHOM 06€30MacHOCTH;

CO3/1aBaThb TEKCThl (U3UYECKOTO COJAEp’KaHMs B PA3IMYHBIX (Qopmarax ¢ y4€TOM Ha3HA4YEHUs
MH(OPMALIUY U LIEJIEeBOI ayAUTOPHH, BEIOUpasi ONTUMAIIbHYIO (hOpMY MPEACTABICHHS U BU3YaIH3aAIHH.

KoMMmyHuKkaTHBHBIE YHUBeEpPcadbHbIe yieOHbIe 1eiicCTBUS:
OCYIIECTBIISATH OOIICHHE HA YpoKaX (DU3UKHU M BO BHEYPOUHOH eATeIbHOCTH;
pacrno3HaBaTh NPEANOCHUTIKA KOH(MIMKTHBIX CUTYalldil U CMATYaTh KOH(INKTHL,
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHHON ¥ HHIUBUIYaIbHOU PabOTHI;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBHI C YYETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJOT0 WICHA KOJJICKTUBA;

INpUHUMAThL LCIN COBMECTHOM ACATCIIbHOCTH, OPTraHU30BBIBATH U KOOPAWHHUPOBATH I[CI\/JICTBI/ISI no e€
JOCTHIKCHHUIO: COCTABJIATH IIJIaH ﬂeﬁCTBHﬁ, pacnpeaciATb poJjink € y‘léTOM MHEHHHU Y4aCTHHKOB, 06CY)I(I[3TL

pe3yabTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAueCTBO CBOETO BKJIAJa M KaXKAOTO yYacTHUKA KOMaHIbl B OOIIMH pe3yabTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC IPOCKTHI, OLICHUBATh UACHU C MMO3UIIUMN HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTI/IquKOﬁ
3HAa4YUMOCTH,

OCYIIECTBIISITh TMO3UTHBHOE CTPATErMUeCKOe TOBEICHHWE B PA3NUYHBIX CHTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIHATUBHBIM.

PeryasitTuBHble yHUBepPcaJIbHbIE yUeOHbIE 1eliCTBUSA
Camoopranusanms:

CaMOCTOSITEJIbHO OCYLIECTBIIATh [MO3HABATENbHYIO JNEATEIBHOCTh B 00JIACTH (U3UKU U aCTPOHOMHUH,
BBISIBIIAATH TIPOOJIEMBI, CTAaBUTh M (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBIIATH IJIaH PEHICHUS] pAaCUETHBIX M KAa4€CTBEHHBIX 3aJa, TUIAH BBITTOJIHEHUS
MPAKTUYECKON pabOTHI C YUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUN;

AaBaTb OUCHKY HOBBLIM CUTYAIlUsAM;

pacimupsaTh paMKH y4eOHOro MpeMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHU;



JIeNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELICHHE;
OLICHHUBATh MIPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATHh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAUINH B 00JaCTH (PU3UKHU, TOCTOSTHHO MOBHIIIATH
CBOI 00pa3oBaTEeNbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEJISIM;

BJI1aACTh HaBbIKaMH IMO3HaBaTEILHOM pe(bHeKCI/II/I KaK OCO3HaHHUs COBCPIIACMbBIX ﬂeﬁCTBHﬁ 151
MBICJIMTCIIBHBIX IMPOLECCOB, UX PE3YJILTATOB U OCHOBaHI/II\/’I;

WCTIOJIB30BaTh MPUEMBI pe(IIeKCHH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEILIECHUS 10 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTHUX [PU aHAIU3E PE3YJIbTATOB JIESITEIBHOCTH;

MPUHUMATD ce0sl, MOHMUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YIbTATOB JIESATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npomecce MOCTHKEHUS! TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMBbl MO (PHU3HMKE Ui YPOBHS
cpenHero ooOmero o6pa3oBaHusT Yy OOYyYaroIIMXCS COBEPIICHCTBYETCS OSMOIMOHATIBHBIA HHTEJUIEKT,

Mpernoiararomui copMupoOBaHHOCTb:

CaMOCO3HaHUSI, BKJIIOYAIOUIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHAJIBHOE COCTOSIHUE, BHUJETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON AMOLIMOHANIbHOM cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMpOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATh TMOKOCTh, OBITH

OTKPBITBIM HOBOMY;

BHYTpeHHef/’I MOTHBAIIUU, BKJIIO‘-IElIOH.[Cﬁ CTPECMJICHHUEC K MOOCTUIKCHHIO LCIHW U YCIIEXY, OITHUMU3M,
HWHUIIMaTUBHOCTb, YMCHHUEC HeﬁCTBOBaTB ncxoass U3 CBOUX BOSMO)KHOCTGI\/'I;

OMIIaTHUH, BKJTIOYAIOIICH CIIOCOOHOCTH MOHHUMATh OMOIHUOHAJIIBHOC COCTOAHUC APYIUX, YUUTBIBATH €0
IpHu OCYIICCTBJIICHHUHA O6IJ_I€HI/I$I, CIIOCOOHOCTB K COYYBCTBHIO U COIICPCIKNBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIUX CIOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C APYTHMMHU JIOJIBMH,
3a00TUTHCA, IIPOSIBIISITh UHTEpEC u pasperars KOH(JIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce nmpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)kaThb
c(hOpPMHUPOBAHHOCTD y OOYYAIOIINXCS YMEHUMN:

JIeMOHCTPUPOBATh Ha MPHUMEpPax pojb U MecTo (Gpu3uku B (HOPMUPOBAHMHM COBPEMEHHOW HaydHOU
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN ACATEIBHOCTH JIOIEH;



YUUTBIBATH T'paHULIbl HNPHUMCHCHUA HU3YYCHHBIX (1)H31/I‘I€CKI/IX MO,I[GJ'IGfII MaTCprajibHad TOYKa,
HHCpLMAJIbHasA CUCTEMaA OTCLIéTa, a0COJIFOTHO TBépIIOG TCIIO, HUACaIbHBIM ra3, MOJCIIM CTPOCHHA TIa30B,
)KI/I,Z[KOCTeﬁ n TBép,Z[bIX TCII, TOYCYHBIN SHCKTpI/I‘IeCKI/Iﬁ 3aps IIpu pCIICHUN (i)I/I3I/I‘IeCKI/IX 3ajJa4,

pacro3HaBaTh (U3HUECKHE SBICHUS (TPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KUHETHUECKOH TEOpUH CTPOSHHUS BEIIeCTBA U OJJICKTPOJUHAMHKHU: pPaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE TMaJeHue Tell, IABUKEHHE I0 OKPYKHOCTH,
WHEpLHs, B3auMoaercTre e, 1uddy3us, OpOyHOBCKOE IBUKECHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TET,
M3MEHeHHe 00bEMa Tel MpHU HarpeBaHUU (OXJIAXICHUH), TEIUIOBOE paBHOBECHE, CIIAPEHUE, KOHICHC CAIHs,
IUTABJICHUE, KPUCTAIU3allMs, KHUIICHHE, BIIAXXHOCTh BO3/yXa, TMOBBINICHUE aBICHHUS Ta3a TPHU €ro
HarpeBaHuU B 3aKPBITOM COCY/JI€, CBSI3b MEXKIY MapaMeTpaMy COCTOSIHUSI T'a3a B U30MPOIIECCax, MEKTPU3aLIU
TeJI, B3aUMOJICUCTBUE 3apsI0B;

OIMUCBIBATHL MCXAHUYCCKOC IBWIKCHUC, HCIIOJIb3Yys (I)I/I3I/I‘IGCKI/IG BCJIIMYUHBI: KOOpAWHATA, IIYTh,
NepeMEeICHUE, CKOPOCTh, YCKOPCHHME, MacCa TCjia, CHJId, HMIIYJbBC TCJId, KHUHCTHUYCCKAsA OHCPIU:,
NMOTCHIUAJIbHAasl SHCPIrusA, MEXaHUYCCKaAd pa60Ta, MCXAaHUYCCKass MOIIHOCTb, IIPU OIMMCAHUHN IIPABUIIBHO
TPAKTOBATbH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BECIIMYNH, UX 0003HaYEHUS U CAWHUIIbI, HAXOWUTh q)OpMYJ'IBI,
CBA3BIBAIOINEC ITAHHYIO (I)I/ISI/I"ICCKYI-O BCIIMYMHY C APYT'MMH BCIIMYMHAMU,

OINUCHIBATh HM3YYCHHbIC TEIUIOBBIE CBOMCTBA TE€J W TEIUIOBbIE SIBJIEHUS, HCIOJB3YS (QU3NUECKUE
BEJIMYUHBI: JIaBJICHHE Tra3a, TEMIEpaTypa, CpedHsAsd KUHETHYECKas HHEPrus XaOoTHYECKOrO JIBHIKCHMS
MOJIEKYJI, CPEJIHEKBAPAaTUYHAsI CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, padbora
raza, Ko3(QUIMEHT MOJE3HOTO JEHCTBUSA TEIUIOBOTO JIBUTATEINS; NMPHU ONUCAHWM TPABHIBHO TPAKTOBATh
¢Gu3nyeckuil CMBICI HCIOJb3YEMBIX BEJIMYMH, MX OOO3HAUYEHUS U EIUHMIBI, HAXOOUTh (OPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PU3NUECKYIO BEIMUUHY C APYTUMH BETHUYHMHAM;

OIMKCHIBATh M3YYCHHBIE JJICKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS (IIPOLIECCHI),
WCTIONB3Ysl (PU3MUECKHE BEIMYWHBI: DJIEKTPUUYCCKUM 3apsifl, DJICKTPUUECKOE IOJIe, HAMPSIKEHHOCTH OIS,
MOTEHIIMAaJ, pPa3HOCTh TMOTEHIMAJOB, IPH OMUCAHUHM TMPABWIBHO TPAKTOBAaTh (UINYECKUN CMBICT
WCIIONTB3YEMBIX BEJIMYHMH, WX OOO3HAYCHMs] W CIWHHMIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE JTaHHYIO
(bu3KMYECcKyI0 BEIMYUHY C IPYTUMHU BEIMYNHAMUY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIMONB3Yysd (PU3NYECKUE 3aKOHBI W MPUHIIUIIGL:
3aKOH BceMHUpHOro tarotenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHUS MEXaHMYECKOM SHEPIUH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIUI CYNEePIIO3UIIMHU CUJI, IPUHLIUII PABHOIIPABUs MHEPLUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUS BEUIECTBA, Ia30BbIE€ 3aKOHBI, CBS3b CPEAHEH
KMHETUYECKOM SHEPrHH TEIJIOBOTO JIBWXKEHUS MOJIEKYJ C aOCONIOTHOW TeMIlepaTypoi, MEpBBIA 3aKOH
TEPMOJIMHAMUKH, 33aKOH COXPAHEHUSA DJIEKTPUYECKOrO 3apsAna, 3akoH KyrnoHa, mpu 3TOM pa3anyarhb
CIIOBECHYI0 (OPMYJIHUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHME U YCIOBUS (TPaHUIbI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHLIUIIBI IEHCTBUS MAIINH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB; pa3nuyaTh
YCIIOBHSI X O€30MaCHOI0 UCIIOJIb30BAaHUS B IOBCEIHEBHOM JKHU3HU;

BBIIIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEJOBAHUIO (DU3MUECKUX SBJICHUH U MPOLIECCOB C UCIOIb30BAaHUEM
OPSAMBIX U KOCBEHHBIX M3MEpPEHHi, MpH 3TOM (OPMYIHPOBATH MpobieMy/3aqady M TUIIOTE3y yueOHOTro
AKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MIPEJIOKEHHOT0 000pY10BaHUS, TPOBOAUTD OIBIT U (POPMYIHPOBATh
BBIBOJIBI;

OCYIICCTBIATL IIPAMBIC W KOCBCHHBLIC HW3MCPCHUS (bI/ISI/I‘leCKI/IX BCIIMYHH, IIpU 3TOM BBI6I/IpaTB
OIITHMAJILHBIN CII0CO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBLIC MCTOAbBI OLICHKHU HOI‘pCLHHOCTCfI I/I3Mep€HI/II71;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ty (PU3MUECKUMHU BETMYMHAMH C UCTIOJIH30BAHUEM MIPSIMBIX U3MEPCHHIA,
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaONHIl U TpaUKOB, AETaTh BBIBOJBI IO PE3YJIbTaTaM UCCIEIOBAHNUS;



coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEIECHUU HCCIENOBAaHHM B paMKax Y4eOHOTo
IKCIIEPUMEHTA, YIeOHO-UCCIIeIOBATEILCKON U MPOSKTHOMN JISATEIIBHOCTH C MCTIOJIb30BAHUEM U3MEPUTEITBHBIX
YCTPOICTB 1 1a00OPaTOPHOTO 00OPYIOBAHUS;

pemath pacyéTHbIE 3aJa4u C SIBHO 33JaHHON (U3NYECKONW MOJIENbI0, UCIIONIB3Ys (PU3HUECKHUE 3aKOHBI
Y TIPUHLIUIIBI, HA OCHOBE aHaJM3a YCJIOBHS 33aJaud BHIOMPATh (PU3NUYECKYIO0 MOJEIb, BBIICIATh (PHU3UUECKUE
BEJTMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs], MPOBOIUTh PAcU€Thl U OLEHUBATh PEATbHOCTD
MOJIyYEHHOTO 3HaYCHHS (PU3NYECKON BEIIMUMHBI,

pelaTh KaYeCTBEHHbIE 3a7aul: BBICTPAUBaTh JIOTHYECKH HENPOTUBOPEUNBYIO LEMOUYKY PACCYKICHUM
C OIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS,

WCIOJIb30BaTh TPU PEHICHUH YYEeOHBIX 3aJad COBPEMEHHBIC HH(POPMAIMOHHBIC TEXHOJIOTHH IS
MOWCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAIIMM ¥ TPEACTABICHUS YYEOHOW W HAYYHO-TIOMYJIIPHON
uH(pOpMAaIllMK, TONYYEHHOW W3 pa3INYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATH TOTYyYAEMYIO
nHpopmarmio;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUH;

UCMOJb30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3MKE B IOBCEIHEBHOM JKM3HM s oOecredeHus
0€30MacHOCTH MpH 0OpaIleHNH ¢ TPHOOPaAMH U TEXHUIECKUMHU yCTPOHCTBAMH, ISl COXPAHEHHUS 3I0POBBSI H
COOJIIOICHHUS HOPM KOJIOTMYECKOT0 TIOBECHUS B OKpY Kalollel cpese;

paboTaTh B IpYIIE C BBHIMOJHEHHUEM PA3IMYHBIX COLMANIBHBIX POJIEH, IIaHUPOBATh PadOTy TPYMIIHI,
paIoHaIbHO pPACIPEACTSATh O0S3aHHOCTH W TUIAHUPOBATH ACSITEIHLHOCTh B HECTAHIAPTHBIX CHUTYAIIUAX,
a/IeKBaTHO OLIGHMBATh BKJIAJ Ka)/O0ro M3 YYaCTHUKOB TPYIIBI B PELICHHE paccMaTpUBAEMON MPOOIEMBI.

K konmy oOyuenus B 11 kiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHHI:

JIEMOHCTPHPOBATh Ha MPHUMEpPax pojb U MeCTO (pu3uku B (HOPMUPOBAHMHM COBPEMEHHOW HAydHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU W TEXHOJIOTHM, B IPAKTUYECKON NEATEIbHOCTH JIIOJEH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIIHI IPUMEHEHHS N3yUE€HHBIX (DU3MUECKUX MOJICTICH: TOUCUHBIN AIEKTPUICCKUH 3apsi,
Jyd CBETa, TOYCYHBI MCTOYHUK CBETA, SJICPHAS MOJEIb aToMa, HyKJIOHHAs MOJICJIb aTOMHOTO sijipa MpH
penieHnn GU3MIECKUX 3a7a4;

pacrno3HaBaTh GU3NUYECKUE IBIECHUS (TIPOIIECChl) M OOBSICHATH UX HA OCHOBE 3aKOHOB AJIEKTPOAUHAMUKH
W KBaHTOBOH q)HSI/IKI/II QJICKTPHUYCCKasA MNPOBOAUMOCTBH, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MArHuTHOC
JEHCTBHS TOKA, B3aUMOJICHCTBHE MarHUTOB, 3JIEKTPOMAarHUTHAsE UHAYKIUS, AeWCTBUE MAarHUTHOTO TOJIS Ha
IMPOBOAHUK C TOKOM M HBHX(YMHﬁCH 3apsaa, 3JCKTPOMArHUTHBLIC KOJIEOaHUsI U BOJIHBI, HpﬂMOHHHCﬁHOC
pacmpocTpaHEeHHE CBETa, OTpakeHUe, MperoMieHue, nHTepdepeHus, Tudpakus 1 Moispu3alus CBeTa,
nucniepcusi cBera, (oroanekTpuueckuii 3pdext (Ppororddexrt), cBETOBOE MaABICHHE, BO3HUKHOBEHHE
JUHEHYaTOro CreKkTpa aToMa BOJI0OpOa, ECTECTBEHHASI U UCKYCCTBEHHAs paAHOAKTUBHOCTH;

ONUCHIBaTh  W3yUEHHbIC CBOWCTBA  BEIIECTBA  (IJIEKTPUUECKUE, MAarHUTHBIE, ONTUYECKHUE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPE) M AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCIIONb3YS
¢u3nyeckre BEIMYHMHBL: JIEKTPUUYECKUH 3apsijl, CHJa TOKa, 3JIEKTPUYECKOe HaNpsDKEHUE, 3JIEKTPUYEcKoe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJIA, paboTa TOKA, MHAYKIUS MarHUTHOTO
noJist, cuia Ammepa, cuna JlopeHna, MHIyKTUBHOCTh KaTYLIKH, HEPIHsl 2JIEKTPUUECKOIO0 U MAarHUTHOIO
MoJIeH, TepuoJl M YacToTa KojeOaHWii B KoyiebaTeldbHOM KOHTYpe, 3apsj W CHja TOKa B TIpolecce
TrapMOHUYECKHX 3JIEKTPOMArHUTHBIX KojeOaHWH, (POKYCHOE pacCTOSHHE M ONTHYECKas CHUjia JIMH3BI, MpPU



ONUCAaHUU MPABWIBHO TPAKTOBaTb (PU3UUECKUN CMBICI MCIOJIB3yEMbIX BEIMYMH, MX OOO3HAUCHHs MU
€IMHUIIBI, YKA3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETUUMHY C IPYTHMHU BEIIUYHHAMHU;

OIMCHIBATH N3YUYEHHBIC KBAHTOBBIC SBJICHHS ¥ IPOLIECCHI, HCIIONB3Ys (PU3NYECKHE BETMUUHBL: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, AJIMHA BOJIHBI M YACTOTAa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO/I IOy pacnaja,
SHEPIus CBSA3M aTOMHBIX sJIEp, IPU ONMCAHUU MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI MCIOIb3YEMBIX
BEJIMYHH, UX 0003HAYEHUS M €IMHHULIbI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO PU3NUYECKYIO BETHUNHY
C IpyTMMH BeJIMYMHAMHU, BEIUUCIIATH 3HaUCHUE (PU3NYECKON BEIIMUMHBI,

aHAJIM3UPOBaTh (DPU3MUECKHUE MPOIECCHl W SBIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI W MPUHIIUIIGL:
3akoH Owma, 3aKOHBI TIIOCIIEAOBATEIFHOTO W MAapajuIeIbHOTO COEAWHEHHS] TPOBOJHHMKOB, 3aKOH
Jlxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHONM MHAYKIWHU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTPaHEHHUs CBETa,
3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MIPEJIIOMJICHUSI CBETA, ypaBHEeHUE DiHIITEHHA s hoTodPdekTa, 3aKoH
COXPAaHEHHUs DHEPTUHU, 3aKOH COXPAHEHHUS HMMITYJIbCa, 3aKOH COXPAHEHMsS JJIEKTPUYECKOIrO 3apsijia, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIa, MMOCTYJaThl bopa, 3aKOH paauOaKTUBHOTO paclaja, Mpu ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHHME U YCIOBUS (TPaHUIBI, OOIACTH)
MIPUMEHUMOCTH;

OIMPCACIIATH HAIIPaBJICHUC BCKTOPA MHAYKIIUU MArHUTHOTO IIOJIA MPOBOAHHMKA C TOKOM, CHUJIBI AMHepa
1 CHUJIBI HopeHua;

CTPOMTH U OMKCHIBATh U300pakeHHE, CO3/1aBaeMOe TIIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3MUYECKUX SBICHHI M TMPOLIECCOB C MCIIOIB30BAaHHEM
OpPSMBIX M KOCBEHHBIX M3MEPEHHil: MpHu 3ToM (OopMyIupoBaTh mpolieMy/3agady W THIIOTE3y Y4eOHOTro
HKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHNS, IPOBOIUTH OIBIT U (POPMYIINPOBATH
BBIBO/IBI;

OCYHIECCTBIATE IPSAMBIC W KOCBCHHBIC HU3MCPCHUA (l)I/I3I/I‘lCCKI/IX BCJIMYHH, IIpU 3TOM BBI6I/IpaTB
OIITHMAJIbHBIN CII0CO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBLIC MCTOAbBI OLICHKHU HOFpGH.IHOCTGfI I/ISMepeHHﬁ;

HCCIIeIOBaTh 3aBUCUMOCTU (PU3MUECKUX BEIIMYUH C HUCIIOJI30BAHUEM MPSIMBIX U3MEPEHUMN: TIPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCUPOBATH PE3YJIHTATHl TOJYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BETUYUH B
BUJIE TaONHII U TpadUKOB, ANaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEOBAHNUS,

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MPOBEICHUU HCCIEIOBAaHHM B paMKax Y4eOHOTO
IKCIIEPUMEHTA, YIeOHO-UCCIICIOBATEIILCKON U MPOCKTHOM JISATEIIBHOCTH C MCIIOJIb30BAHUEM H3MEPUTEITBHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYI0OBAHUS;

pemarh pacy€THbIE 337a4u C SIBHO 33JaHHON (U3NYECKONW MOJIENbI0, UCIIONB3Ys (hU3HUECKHEe 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3aJa4d BBIOUPATH (PU3HUECKYIO MOJIENb, BBIIEIATh (PU3NUECKHe
BEJTMYUHBI U (HOPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs], MPOBOAUTH PACcU€Thl U OLEHUBATh PEATbHOCTD
MOJIy9eHHOTO 3HAYCHUS (PU3MYECKON BETHUNHBL,

pelaTh KaYeCTBEHHbIE 3a7aul: BBICTPAaUBaTh JIOTHYECKU HENPOTUBOPEUNBYIO LEMOUYKY PACCYKICHUM
C OIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS;

WCIOJIb30BaTh TIPU PEHICHUHM YYEeOHBIX 3aJa4 COBPEMEHHBIC HH(OPMAIMOHHBIC TEXHOJIOTHH JUIS
MOUCKA, CTPYKTYPHUPOBAHMS, WHTEPIPETAIIMM ¥ TPEACTABICHUS YYCOHOW W HAYYHO-TIOMYJIIPHON
uH(pOpMAaIlMY, TONYYEHHOW W3 pPa3INYHBIX WCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATH TOTYYAEMYIO
nHpopmarmio;

OOBSCHATH MPUHIUIBI ACHCTBUS MAIH, TPUOOPOB M TEXHUUECKHUX YCTPONUCTB, pa3niaTh yCIOBUS X
0€301MacHOTO HCIIOIH30BAHMSI B IOBCEAHEBHOW KHU3HU;



MPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKHX M 3apyOexkHBIX y4EHBIX-(OU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B TIOBCETHEBHOW JKM3HH HJs 0OecredeHus
0e30MacHOCTH Mpu 00pallleHnuu ¢ MprudopaMu U TEXHUYECKUMHU YCTPOICTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U
COOJTIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

pa60TaTB B I'pyHII€ C BBIIOJHCHUCM PA3JIMYHBbIX COLHAJIbHBIX pOJ'IGfI, IJIaHUPOBATb pa60Ty I'pyHIlbl,
palrOHAJIBHO pacClnpeacisiTh 00513aHHOCTU H IJIAaHUPOBATh ACATCIIBHOCTL B HCCTAHAAPTHBLIX CHUTYyallUAX,
AJICKBATHO OLCHUBATDL BKJIAJ[ KAXKIAOI'O U3 YHAaCTHHUKOB I'PYIIIILI B pCIICHUC paCCManHBaeMOﬁ HpO6HeMLI.



TEMATHYECKOE IINTAHUPOBAHUE

10 knacc
Ne HaumenoBanue KonnuecTBo yacos HPS20 OnextpoHHbIe (T (POBLIE)
n/m pasnenoB u teM | Bcero | Kontponwabie | [Ipaktrueckue o0pa3oBaTesibHbIE PECYPCHI
IPOTPaMMBbI paboThI paboThI
| Paznea 1. PU3UKA U METO/bI HAYYHOI'O IO3HAHMUSI
1.1 ®u3uKa 1 METOBI 2 Bxutan ypaibCKMX yYEHBIX B pa3BUTHE
HAy4YHOTO (U3HUKY U TEXHUKU
TTO3HAHMS
Hroro no pazneny 2
| Pasnea 2. MEXAHUKA
2.1 Kunemaruka 5 JiBmwxenune aBroMoOmnbpHOro tpancmnopta B| ®I'MC «Mos mkonay
YenssOuMHCKOM 06J1aCTH https://myschool.edu.ru
2.2 Junamuka 7 IIpuMeHeHne 3aKOHOB ABUKECHUS 110 OI'NC «Mos mikona»
OKPY>KHOCTH TIPH pabOTe TOKAPHBIX https://myschool.edu.ru
CTaHKOB B MexaHuuyeckoM rexe MMK.
KoncTpyupoBanue sxene3H010pOKHBIX U
TpaMBaWHBIX MYTEH ¢ Y4ETOM TOBOPOTOB
2.3 3aKOHBI 6 1 1 Pazutue npennpusaruii pakerocrpoenus Ha | DI'MC «Mos mikoma»
COXPAaHCHUS B teppuropun YensiOnHCKOH 001acTH. https://myschool.edu.ru
MEXaHUKe [Tonerst kocMOHaBTOB YUenssOMHCKOM
obusacTu
HTtoro mo pazageny 18 |
| Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMHUKA
3.1 OcHoBBI 9 1 PacnipocTpaneHnue pa3IMuHbIX BEILIECTB B OI'NC «Mos nikosay»
MOJICKYJISIPHO- atmocdepe myteM nuddy3uu Ha https://myschool.edu.ru
KWHETUYECKOU Tepputopun YensOuHckon obmacTu
TEOPHUH
3.2 OcHoBBI 10 1 IToBeiienue cpeaneronoselx Temneparyp, | ®I'MC «Mos mkona»
TEPMOANHAMUKH Kak (haKTop MPOSIBICHUS «ITAPHUKOBOTO https://myschool.edu.ru
s dekray B HensOMHCKOM 001acTH
33 ArperaTHble 5 AJIbTepHAaTUBHBIE HICTOUHUKH SHEPTUH, OI'NC «Mos mkona»
COCTOSTHUSI UCIOJIb3YEMbIC HA TEPPUTOPHUH https://myschool.edu.ru
BEILIECTBA. YenstOMHCKOH 00acTH
da3oBbie



https://myschool.edu.ru
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| mepexombl | | |
HTtoro mo pazaeny 24 |
| Pasnea 4. DJIEKTPOJIMHAMUKA
4.1 DneKTpocTaThKa 10 1 Bbopn0a ¢ anexrpuzanueil Ha OI'NC «Mos mikonay»
MIPOMBIIIIICHHBIX TTPEAMPUITHSIIX https://myschool.edu.ru
Yensibunckoii o01actu
4.2 [ToctosHHBIM 12 1 [IpuMeneHne 37eKTPOU3MEPUTEIIBHBIX OI'MC «Mos mKona»
INMEKTPUICCKUI pubopoB Ha npeanpusaTusax Yensounckoit | https://myschool.edu.ru
ToK. Toku B obnactu
Pa3IMYHBIX
cpenax

HToro no pazaeny 22 |

Pes3epBHOE BpeMst 2

OO011ee KOJIMYECTBO YaCOB 68 3 3

0 MPOTpaMMe

11 kaace
Ne HanmenoBanue KoangecTBo yacoB HPS20 OnexTpoHHbIe (1IU(POBHIC)
n/m pa3aesoB U TeM Bcero | Kontponbubie | IIpaktuyeckue 00pa3oBaTelIbHbIE PECYpCHI
IPOrpaMMbl paboThI paboThI
| Paspen 1. DJIEKTPOIMHAMMKA

1.1 | MaruautHoe Tose. 11 1 3 [TepcnexktuBel pazButusi sHepretuku Ha| DI'UC «Mos mkonay
DneKTpoMarHuTHas HOxxHOM Ypaine https://myschool.edu.ru
WHTYKIHS

HTtoro no pazaeny 11 |

| Paznen 2. KOJIEBAHMS M BOJIHBI

2.1 | Mexanuueckue u 9 1 IIpuMeHeHne 2eKTPOMArHUTHBIX BOJIH OI'NC «Mos mikona»
3JICKTPOMArHUTHBIC Ha MPEANPUATHIX U B MEJIUIIUHE Ha https://myschool.edu.ru
KOJIeOaHHs tepputopun YensiOMHCKOM 00JaCTH.

2.2 | MexaHu4eckue u 5 1 PazButue cpencts cBsizu Ha Tepputopun | DI'UC «Mos mikoma»
AJIEKTPOMATrHUTHBIC YensOMHCKOM 00TIaCcTH https://myschool.edu.ru
BOJIHBI

2.3 | OnTuka 10 3 [Tpumenenue ontuueckux npuoopos Ha | PI'UC «Mos mikonay

NPEIIPUITHIX, B MEIUIIMHE Ha https://myschool.edu.ru
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| tepputopuu YenssOuHckon obacTu

HTtoro mo pazaeny

24

| Pazzen 3. OCHOBBI CIELIMAJIbHOM TEOPMM OTHOCUTEJIBHOCTHU

3.1 | OcHOBBI 4 1 PI'NC «Most mkoia
CIIeNUaILHON TEOpUHU https://myschool.edu.ru
OTHOCHUTEIBLHOCTH

Hroro no pazgeny 4 |

| Pa3nea 4. KBAHTOBAS ®U3UKA

4.1 | DnemeHTBl KBAaHTOBOU 6 [Tpumenenue porodddexra Ha OI'NC «Mos mkonay
ONTHKHU npeanpuaTusax YenssOnHckon 00acTu https://myschool.edu.ru

4.2 | CrpoeHue aToMa 4 Kuzsb u gesrensHocts . B. Kypuatoa | ®I'MIC «Most mkona»
Ha IOxHOoM Ypaie https://myschool.edu.ru

4.3 | ATomHOE apO 5 SAnepnerii peaxtop 110 «Masik» T. OI'NC «Mos mikonay»
O3epck. Pagnanmonnsie karactpodsl Ha | https://myschool.edu.ru
I1O «Mask» r. O3epck

HTtoro mo pazageny 15 |

| Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 | DneMeHTHI 7 1 OI'NC «Mos mikona»
ACTPOHOMHHU U https://myschool.edu.ru
acTpo(hHU3UKHU

HToro no pazaeny 7

| Paznen 6. OSOBILIAIOLIEE MOBTOPEHUE

6.1 | O6o061aroIee 4
IIOBTOPCHHUE
HToro mo pazaeny 4
PesepBHOE BpeMs 3
OO0111€€ KOJINYECTBO YaCOB 68 4

10 IPOrpaMme
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IHOYPOYHOE IIVIAHUPOBAHUE

10 kaace
Paznen Ne Tema ypoka KommuecTBo yacoB Tema HPOO DnexTpoHHbIE IU(POBHIE
/11 Bcero | Koutpons | IIpaktuue 00pa3zoBaTelIbHBIC PECYPChI
HBIE CKHe
paboOTHI padoThI
Paznen 1. ®usukau | 1 ®dusuka — HayKa o pUPOJIE. 1 OI'NC «Mos mikona»
METOBI HAY4YHOTO Hayunple MeTO/1bI TO3HAHUS https://myschool.edu.ru
nmo3Hanus 2 Y OKPY’KaIOIIEro MUpa
2 Pone 1 MecTo pu3uku B 1 OI'NC «Mos nikona»
(hopMHUpPOBaHUH COBPEMEHHOM https://myschool.edu.ru
Hay4HOW KapTHUHBI MUDA, B
MPAKTUYECKOHN JeITeIbHOCTH
01U
Pa3gen 2. Mexaunuka | 3 MexaHuueckoe IBUKECHHE. 1 OI'NC «Mos mkomaa
189 OTHOCUTEIIBHOCTh https://myschool.edu.ru
MEXaHHYECKOTO JIBHKEHUS.
[Tepemenienue, CKOpoOCTb,
YCKOpEHHUe
4 PaBHOMEpHOE MPSMOJIMHEHUHOE 1 JIBrxeHne OI'NC «Mos tikona»
NBHYKEHHUE aBTOMOOMIBLHOTO | https://myschool.edu.ru
TpPaHCIIOPTa B
YensOuHCKOM
obmactu
5 PaBHOyCKOpeHHOE 1 OI'NC «Mos nikosay»
PSIMOJIMHENHOE JIBHKEHHE https://myschool.edu.ru
6 CB0OOIHOE ITaJIEHUE. 1 OI'NC «Mog mkoma»
Yckopenue cB0OOOTHOTO https://myschool.edu.ru
naJeHUs
7 KpuBonmHeliHOE ABUKEHUE. 1 IIpumeHeHne OI'NC «Mos mikona»
JIBm>xeHne MaTepruaaIbHOM 3aKOHOB https://myschool.edu.ru

TOYKH 110 OKPY>KHOCTH

JABHUXKCHUS 110
OKPY)KHOCTH TIPH
pabote
TOKaPHBIX



https://myschool.edu.ru
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CTaHKOB B

MEXaHUYECKOM
nexe MMK.
KoHncTpyuposan
ue
JKEJIE3HOJOPOKH
BIX U
TpaMBalHbBIX
IyTEN C Y4ETOM
IIOBOPOTOB
8 [IpuHIIMTT OTHOCUTETBLHOCTH OI'NC «Mog mkoma»
INanunes. UnepuuansHbie https://myschool.edu.ru
cuctemsl orcueta. [lepBrrit
3akoH HproToHa
9 Macca tena. Cuna. [Ipunmun OI'NC «Mog mkoma»
CyIepIo3uiuu cui. Bropou https://myschool.edu.ru
3akoH HproToHa mis
MaTepuaabHOH TOYKH
10 Tperun 3akon HeroToHa jist OI'NC «Mos mikoaa»
MaTEPHATBHBIX TOUCK https://myschool.edu.ru
11 3aKOH BCEMHUPHOTO TATOTEHHUS. OI'NC «Mos mKoma»
Cuna tsxectu. [lepBas https://myschool.edu.ru
KOCMHUECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. OI'NC «Mos tikona»
Bec Tena https://myschool.edu.ru
13 Cuna tpenus. Koadpduument OI'NC «Mos mKoaa»
Tpenus. Cuiia COnpOTUBICHUS https://myschool.edu.ru
IIPH IBUKCHHUH TEJa B
JKUJKOCTHU WJIH Ta3e
14 [ToctynarenbHOE 1 OI'NC «Mos mkona»
BpalaTeIbHOe IBUKCHUE https://myschool.edu.ru
a0COTIFOTHO TBEPJIOTO TeIa.
MowmenT cuinsl. [liiedo cusbl.
VYcnoBus paBHOBECHSI TBEPAOTO
Tena
15 NMnynsc MmaTepualbHON TOUYKH, PasBurue OI'NC «Mos nikona»
CHCTEMbI MaTEPHATIbHBIX TOUCK. NPEIIPUATHIA https://myschool.edu.ru
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Nmiynbe cuibl. 3aK0H
COXpaHEHUsl UMITYJIbCa.
PeaktuBHOE IBHKEHUE

PaKeTOCTPOCHHUS
Ha TEPPUTOPHUH
YenstOnHCKON
o0JacTu.
ITomeTsr
KOCMOHaBTOB
YenstOnHCKON
obmacTu

16

PaboTa 1 MOIIHOCTEH CHIIBI.
Kunernueckas sHeprust
MaTepuaNbHON TOuku. Teopema
00 M3MEHEHNH KNHETHYECKOIT
SHEPruu

OI'NC «Mog mkoma»
https://myschool.edu.ru

17

[TorenmmansHas >HEprUsl.
IlorenuumanpHas SHEPrus
yIpyro n1epopMUPOBAHHOU
npyxunsl. [loreHnmanbHas
SHEprus Tea BOIU3H
ITOBEPXHOCTU 3€MJIU

OI'NC «Mog mkoia»
https://myschool.edu.ru

18

IloTeHnmanbHEIC B
HENOTEHIMAIbHBIC CUIIBL. CB3b
pabOThI HEMOTCHIIUATBHBIX CHJI
C U3MEHEHHEM MEXaHMYECKON
SHEPTUU CUCTEMBI TeNl. 3aKOH
COXpaHCHUS MEXaHUUCCKOH
SHEPrUuu

DOI'NC «Mos mKoay
https://myschool.edu.ru

19

Jlaboparopuas pabora
«HccnemoBanue CBsA3U pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYIECKOM YHEPTHH Tejia Ha
pUMEpPEe PACTSHKEHUS
PE3MHOBOTO KIYTa»

20

KonrponsHas pabora o Teme
«Kunemaruka. Jlnnamuka.
3aKOHbBI COXpaHEHUs B
MEXaHHKE»

Pasznen 3.

21

OCHOBHBIE TIOJIOKEHUS

DOI'NC «Mos mkoay



https://myschool.edu.ru
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MonekynspHas
duzuka u
TepMOANHAMUKa 24
q

MOJIEKYJIIPHO-KMHETUYECKOI
Teopun. bpoyHoBCcKkoe
newkenne. Anbdysus

https://myschool.edu.ru

22 Xapakrep IBUKEHHUS U Pacnipoctpanenn | ®I'MC «Most mkona»
B3aNMOJIENUCTBUSA YACTHUIL] € pa3IMYHBIX https://myschool.edu.ru
BemecTBa. Moenu CTpOCHUS BEIIECTB B
ra3oB, JKUAKOCTEN U TBEPIBIX atMocepe
Tem myTeM

muddys3un Ha
TEPPUTOPUU
YensOuHCKOM
obnactu

23 Macca monekyn. Konuyecto OI'NC «Mos mkona»
BemiectBa. [locTosiHHas https://myschool.edu.ru
AsBoraapo

24 TemoBoe paBHOBECHE. OI'NC «Mos nikona»
TemmepaTypa u e€ uamMepeHue. https://myschool.edu.ru
[ITkana Temneparyp Ileabcus

25 Wneanpueiii raz B MKT. OI'NC «Mod mkoma»
OcHoBHoe ypaBHeHne MKT https://myschool.edu.ru

26 AOGcomoTHas TeMIieparypa Kak IToBbIIEHNE OI'NC «Mos nikona»
Mepa cpeHel KHHETHIEeCKOH cpenneronoBeix | https:/myschool.edu.ru
SHEPTUH JIBKEHUS MOJIEKYIL. TEeMIepaTyp, Kak
VYpaBuenune Meneneena- dbaxTop
Knaneiipona MPOSIBIICHUS

«ITAPHUKOBOTO
addexra» B
YensOunckoit
obnactu

27 3akoH JlanmproHa. ["a3oBbIe
3aKOHBI

28 JlaGopaTopnas pabota
«MccnenoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMu
COCTOSIHUSI pa3peKEHHOTO Ta3a

29 N3onporiecchl B naeanrbHOM OI'NC «Mos mkoaay

rase U ux rpaduueckoe

https://myschool.edu.ru
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npcaCTaBJICHUC

30 BryTpennsis aneprust OI'NC «Mos mKoma
TEPMOJINHAMHYECKOU CHCTEMBI https://myschool.edu.ru
M CIIOCOOKBI €€ N3MEHEHMS.
KonuuecTBo TermnoTe! u paboTa.
BryTtpeHnHss sHeprus
OJIHOATOMHOTO MJICaJILHOr'O Ira3a
31 Bunawl Terionepenauu OI'NC «Mog mkoia»
https://myschool.edu.ru
32 V nenpHas TEINIOEMKOCTD OI'NC «Mos mkoaa
BemecTBa. KomnuecTBo https://myschool.edu.ru
TETUIOTHI IIPH TEIIIoNepeIade.
AnmnabaTHBIN TIpoIiece
33 IIepBblil 3aKOH TEPMOAVMHAMUKH OI'NC «Mos uikona»
U €ro NpUMEHEHHE K https://myschool.edu.ru
H30IpoIieccam
34 HeoGpaTtumocTs mpo1ieccoB B OI'NC «Mos mKomna
npupoe. Bropoii 3akon https://myschool.edu.ru
TEPMOJIUHAMUKHI
35 [Tpunmun nevicrBus u KI1/] AnbrepHatuBHbl | PTUC «Mos mkoia»
TEIUIOBOM MaIllMHbI € UCTOYHUKH https://myschool.edu.ru
SHEPTUH,
UCIIONIb3yEMbIC
Ha TEPPUTOPUHU
YengOuHCKOM
obnactu
36 Huxn Kapuo u ero KITJ{ OI'NC «Mos mKoma
https://myschool.edu.ru
37 DKOJOTHYECKHE MPOOIeMbI TennoBbie OI'NC «Mos mKoma
TETIOOHEPTETUKH JIIBUTATEN — https://myschool.edu.ru
HCTOYHUKU
3arpsi3HCHUS
aTMocdepsl B
YensOuHckoi
obractu
38 O06o0marmuli ypok



https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru

«MonekynspHas usmka.
OCHOBBI TEPMOIMHAMUKH»

39 KonTtponbhas paboTa mo teme
«MonekynsipHas pU3UKa.
OCHOBBI TEPMOIMHAMUKH
40 [TapoobpazoBanue u OI'NC «Mos mkona
KoHJeHcanus. Vcmapenue u https://myschool.edu.ru
KHUIICHHE
41 AOconroTHAs 1 OTHOCUTEIbHAS OI'NC «Mos mkona»
BJI&KHOCTH BO3/IyXa. https://myschool.edu.ru
HacriieHnsiil map
42 Tsepnoe teno. DI'NC «Mos mkoaa»
Kpucrannnueckue u amopgHsie https://myschool.edu.ru
Tena. AHU30TPOTIHS CBOHCTB
KpucTauios. JKunkue
Kkpuctayibl. CoBpeMEeHHbIE
MaTepuabl
43 [InaBneHue u KpUCTAIM3ALIMS. OI'NC «Mog mkoma»
VYaenbHas TETUIOTA IJIABICHHUS. https://myschool.edu.ru
CyOaumarus
44 VYpaBHeHuUE TEII0BOTO OanaHca OI'NC «Mos mKoma
https://myschool.edu.ru
Paznen 4. 45 OnexTpu3anus Tell. bopnOa ¢ OI'NC «Mos uikona»
DNeKTpoIMHAMHKA DnexkTpuueckuu 3apsii. [Ba anektpuzauueit | https:/myschool.edu.ru
224 BHJIA YJIEKTPUYECKUX 3aPsI0B Ha
MPOMBIIIITICHHBIX
TIPEAMTPHUATHSIX
YensOuHCKOM
obsactu
46 [IpoBOIHUKH, JUDIEKTPUKHU U [IpousBoacTeo OI'NC «Mos mKomay
MOJIyIPOBOIHUKH. 3aKOH JIUDJIEKTPUKOB https://myschool.edu.ru
COXPAHEHUS ANEKTPUIECKOTO Ha TEPPUTOPHUH
3apsaa YensOunckoit
obnactu
47 B3aumMoencTBue 3apsios. OI'NC «Mog mkoa»

3akon Kynona. Toueunbir
AIEKTPUUECKUU 3apsi]T

https://myschool.edu.ru
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48

HanpsixeHHoCTh
ANEKTPUYECKOTO TTOJIA.
[IpuHun cynepno3unumn
AIIEKTPUUYCCKUX TOJIeH. JInHUM

OI'C «Mos nikomay»
https://myschool.edu.ru

HaNpPsHKEHHOCTH

49 Pabora cun OI'NC «Mos mKoa
AIEKTPOCTATHYECKOTO TOJIS. https://myschool.edu.ru
ITorenuman. Paznocts
MOTEHIIUAJIOB

50 [IpoBOHUKYN M TUBIEKTPHUKH B OI'NC «Mos mkoma
AIIEKTPOCTATUYECKOM ITOJIE. https://myschool.edu.ru
Jwusnexrpudeckas
MIPOHUIIAEMOCTh

51 OnexrpoeMkocTsb. KongeHcarop OI'NC «Mos tikona»

https://myschool.edu.ru

52 DNEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsPKEHHOT0 KOHJIEHCATOpa

53 Jlaboparopnas pabota
"3MepeHune 371eKTPOEMKOCTH
KoHIeHcaTopa"

54 [IpuHIMD AeiCTBUA U OI'NC «Mos mikoaa»
IIPUMEHEHNE KOH/IEHCAaTOPOB, https://myschool.edu.ru
KOMUPOBAJIBLHOTO ammapara,

CTPYHHOTO IIPUHTEPA.
DeKTpoCTaTHUECKas 3alluTa.
3a3zeMJIeHHE AIEKTPOIPUOOPOB

55 DNEeKTPUYECKHUM TOK, YCIOBHS [Ipumenenue OI'NC «Mos mKomnay
€ro CyIIeCTBOBaHUSI. aneKTpousMepuT | https://myschool.edu.ru
[Toctosiuubii Tok. Cuia Toka. €JIbHBIX
Hamnpspxenne. ConpoTuBieHue. mpuOOPOB Ha
3akon OMa 71 ydacTKa [enu MPEANPUATHIX

YenssOunckoit
obnactu
56 ITocnemoBarenbHOE, OI'NC «Mog mkoma»

napajuieJIbHOE, CMEIIaHHOE
COCAMHEHHE MPOBOIHUKOB.

https://myschool.edu.ru
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JlaGoparopnas pabota
«M3yueHune cMenaHHOTo
COCIMHEHUS PE3UCTOPOB)

57 PaGora u momrHOCTH OI'NC «Mos mKoma»
ANEKTPUIECKOTO TOKA. 3aKOH https://myschool.edu.ru
Jbxoyns-JIenna

58 3axoH Oma 11 HOJTHOU OI'NC «Mog mkoma»
(3aMKHYTOM) SJIEKTPUIECKON https://myschool.edu.ru
uenu. Kopotkoe 3amMmbIKaHue.

Jlaboparopnas pabota
«3mepenue I]IC nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHUBIICHUS

59 DJIeKTPOHHAs TPOBOJIUMOCTh OI'NC «Mos mKoma
TBEPABIX METAJJIOB. https://myschool.edu.ru
3aBUCUMOCTh CONIPOTUBICHUS
METAJJIOB OT TEMITEPaTYPHI.

CBepXmpoBOJIMMOCTD

60 DJEKTPUYECKUH TOK B BaKyyMe. OI'NC «Mos uikonay»
CBOMCTBA JIEKTPOHHBIX ITyYKOB https://myschool.edu.ru

61 [TonynpoBoaHUKH, UX OI'NC «Mos nikona»
coOCTBeHHAs! U IPUMECHAs https://myschool.edu.ru
poBoAMMOCTEL. CBOKMCTBA p—N-
nepexoa.

[TosrynpoBOIHUKOBBIE TPUOOPHI

62 DNEKTPUUECKUHU TOK B OI'NC «Mos mkoma
pacTBOpax M pacruiaBax https://myschool.edu.ru
ANEKTPOJIUTOB.

DIIEKTPOTUTHIECKAS
JIUCCOLIMAIUS. DICKTPOIH3

63 DJNEeKTPUYECKUHU TOK B ra3ax. OI'NC «Mos tikonay»
CaMOCTOSTEIbHBIA U https://myschool.edu.ru
HECaMOCTOSITEIILHBIN pa3psil.

Monnus. [lnazma
64 DNEeKTpUYECKHE MPUOOPHI U OI'NC «Mos mkona»

YCTpPOICTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuiia TEXHUKH

https://myschool.edu.ru



https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru
https://myschool.edu.ru

0€30I1acCHOCTH

65

Oo6o06maromuit ypok
«DIIEKTPOIMHAMUKA)

DOI'NC «Mos mKomay
https://myschool.edu.ru

66

Konrponsnas padora no teme
«DNEeKTpocTaTHKA.
IToCTOsIHHBIN 2IIEKTPUYECKUN
TOK. TOKHM B pa3iM4HbIX
cpenax»

67

PezepBHblii ypok. KonTposbHas
pabota 1o Teme
"DnekTpoanHaMUKa"

68

Pe3epBHbIit ypoK.
O6006maronuit ypok mo Temam
10 knacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

11 xkiaace

Paznen

Tema ypoka

KonnuectBo yacos

Bcero

KonTtpons
HBIC
paboThI

[IpakTrue
CKHeE
paboThI

Tema HPDO

DJeKTpOHHbIE TU(PPOBBIE
o0Opa3oBaTeNbHbIE PECYPCHI

Paznen 1.

nka 11u

DJIeKTpOoAHAM

ITocTosIHHBIE MArHUTHI K UX
B3auMoAciicTBUE. MarHuTHOE
nosie. BexTop MarHuTHOU
UHAYKIUU. JIMHUM MarHUTHOM
WHAYKIUN

MaruutHnie
aHoOMaJINU
IOxHoro Ypana

OI'C «Mog mkoma»
https://myschool.edu.ru

MarsuTHO€ 1oJjie TPOBOHUKA C
TokoM. OnbIT DpcTena.
BzaumopeiicTBue mpoBOJHUKOB C
TOKOM

OI'C «Mosg mkoma
https://myschool.edu.ru

JlaboparopHas pabota «3yuenue
MarHUTHOTO TIOJISl KaTyIIIKH C
TOKOM»

JlelicTBME MArHUTHOTO TTOJISI HA

OI'C «Mos mkoma»
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MIPOBOJIHUK C TOKOM. Cuia
Awmmnepa. JlabopaTtopHas pabora
«HccnenoBanue necTBUSA
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

https://myschool.edu.ru

JleficTBMe MarHuTHOTO TMOJISI Ha
JBIDKYIIYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHna

OI'C «Mog mkoma»
https://myschool.edu.ru

DNeKTpOMarHuTHasi UHIYKIHS.
[ToTok BEeKTOpa MarHUTHOM
unaykuun. DJC uHAYKIMU. 3aKoH
3JIEKTPOMArHUTHOW WHIYKITUN
dapages

OI'C «Mog mkoma
https://myschool.edu.ru

JlaGopaTopHas pabota
«HccnenoBanue SBIeHUSI
JIEKTPOMArHUTHOW MHTYKIIHH)

NuayKkTUBHOCTS. SIBIEHUE
camounaykuuu. J/1C
CaMOMHIYKIUHU. DHEPIrHsl
MarHUTHOTO TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

OI'C «Mosg mkomma»
https://myschool.edu.ru

TexHuueckue ycTpoicTBa U UX
MIPUMEHEHUE: TOCTOSTHHBIE
MAarHuThbl, 3JIEKTPOMArHUTHI,
AJEKTPOABUraTENb, yCKOPUTENIN
3JIEMEHTAPHBIX YaCTHLI,
WHAYKIMOHHAS TeYb

IlepcriekTrBBI
pa3BUTHUS
SHEPIreTUKHU Ha
IOxnHOM Ypane

OI'C «Mog mkoma
https://myschool.edu.ru

10

Ob6o06maromuit ypok «MarautHoe
rosie. DJIeKTPOMarHuTHas
HHIYKIHSD)

OI'C «Mog mkoma
https://myschool.edu.ru

11

KonTponbhas pabota no teme
«MarauTHoe 1oJe.
SHCKTDOMaFHI/ITHaﬂ HWHOYKIWA

Paznen 2.
Konebauns u
BOJIHEI 24 1

12

CB00O0/1HBIE MEXaHUYECKUE
Kosebanus. 'apmoHnyeckue
KoJieOaHus. Y paBHEHHE

OI'C «Mog mkoma
https://myschool.edu.ru
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TapMOHMYECKHUX KOJICOaHUH.
[IpeBpaiieHue SHEPTUU

13 JlaGopaTopHas pabota OI'MC «Mos mKomay
«HccnenoBanue 3aBUCUMOCTH https://myschool.edu.ru
Tepro/Ia MaJibIX KojieOaHul Tpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl
rpy3a»

14 | KonebaTenbHbBIM KOHTYD. OI'NC «Mos mkomna»
CBoOOaHBIC PJIEKTPOMArHUTHBIE https://myschool.edu.ru
Koje0aHus B UA€aTbHOM
KoJieOaTeIbHOM KOHTYPE.

AHaOTUs MEXy MEXaHHUECKUMHU
Y DJIEKTPOMATHUTHBIMHU
KoJje0aHusIMU

15 | ®opmyna Tomcona. 3akoH OI'NC «Mos mikona»
COXpaHEHMs YHEPTUU B UICAILHOM https://myschool.edu.ru
K0JIeOaTeIhHOM KOHTYpPE

16 [IpencraBnenue o 3aTyxarmmx OI'NC «Mos mkonay
KoseOaHusx. BelHyKIeHHbIE https://myschool.edu.ru
MEeXaHH4YeCKHue KoneOaHusl.

Pe3onanc. BeinyxaeHHbIE
ANEKTPOMArHUTHBIE KoJeOaHus

17 | [lepeMeHHBIU TOK. OI'NC «Mos mkomna»
CHHYCOUTATBHBIN TICPEMEHHBIA https://myschool.edu.ru
TOK. MOIITHOCTH TEPEMEHHOT0
TOKa. AMIUTUTYHOE U
JICHCTBYIOIIIEE 3HAUCHHUE CUITBI TOKA
Y HATIPSDKEHUS

18 Tpanrcdopmarop. [IpousBoacTso, Hcnonb3oBanue OI'C «Mos mikona»
nepenavya u morpedieHue tparcopmaropoB | https://myschool.edu.ru
BJIEKTPUYECKON SHEPTUU Ha TOC

YensOMHCKOM
obnactu
19 Y CTpoiCTBO M MPAKTUYECKOE OI'NC «Mos mkoma

IMPUMCHCHUEC SJICKTPUICCKOTO
3BOHKaA, reHeparopa ricpeMCcHHOr o
TOKA, JIMHAMN QJICKTpoInepcaad

https://myschool.edu.ru
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20

DKOJIOTMYECKUE PUCKU ITPU
IIPOU3BO/ICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B TOBCEAHEBHON
KU3HU

OI'C «Mos 1ikomay
https://myschool.edu.ru

21 MexaHu4eckue BOIHBI, YCIOBUS OI'NC «Mos mkomna»
pacnpoctpanenus. [lepuo. https://myschool.edu.ru
CkopocThb pacnpocTpaHEHHS U
JuiiHa BOJIHEL. [lonepeynsie n
IPOAOJIbHBIC BOJHbI

22 | 3Byk. CkopocTb 3ByKa. ' poMKoCTh OI'NC «Mos mikomna»
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://myschool.edu.ru

23 DNEeKTPOMarHUTHbHIE BOJIHBI, UX OI'NC «Mos mkona»
CBOMCTBA U CKOpocTh. [1Ikana https://myschool.edu.ru
JIEKTPOMArHUTHBIX BOJIH

24 [TpuHIUTIBI paANOCBA3U U OI'C «Mos mikona»
TeneBuaeHus. Pa3Butue cpeacts https://myschool.edu.ru
cBs3u. Pagmomnokarus

25 | KonrponbHas pabora «Konebanus
Y BOJIHBD)

26 | [IpsmonnHeliHOE pacpoCTpaHEHHUE OI'NC «Mos mkomna»
CBETa B OJHOPOJHOMU Cpejie. https://myschool.edu.ru
Toueunslii ICTOYHMK cBeTa. JIyd
cBeTa

27 | OrpaxeHue cBeTa. 3aKOHbI OI'NC «Mos mikomna»
oTpaxkeHus cBeta. [loctpoenue https://myschool.edu.ru
M300paKCHUH B ILIOCKOM 3€pKajie

28 [Ipenomnenue ceta. [loaHoe [Ipumenenue OI'C «Mos mikona»
BHYTPEHHEE OTPAXKCHHUE. ONITUYECKUX https://myschool.edu.ru
[penenbHBIA YTOJ TOJTHOTO puOoOpoB Ha
BHYTPEHHET0 OTPaXKEHUS MPEANPUATHSIX, B

MEUIHE Ha
TEPPUTOPUHU
UensOuHCKOM
obmacti

29 | JlabopaTtopHas pabota «l3mepenue

T1OKa3aTCJId IMPCJIOMIICHHUA CTCKIIA)
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30

JInnzel. [Toctpoenue nzodpaxenuii
B nuH3e. DopMyiia TOHKOU JIMH3BI.
YBennueHue JIMH3bI

OI'C «Mos 1ikomay
https://myschool.edu.ru

31 JlaboparopHas pabota OI'NC «Mos mrkomay»
«HccnenoBanne cBOMCTB https://myschool.edu.ru
M300paKEHUH B TUH3AX
32 Hucnepcus cera. CiaoKHBIN [Ipumenenue OI'C «Mos mikona»
cocraB Oenoro cBeta. L[Ber. aNeKTpoMarHuTHBI | https://myschool.edu.ru
JlaGopaTopHas pabota X BOJIH Ha
«Habmonenue n1ucriepcuu cBeTa» MPEANPUATHUSIX U B
MEJUIHE Ha
TEPPUTOPUU
UYensOuHCKOM
obnacTH.
33 HNutepdepennus ceta. OI'C «Mos mikona»
Hudpaxius ceera. https://myschool.edu.ru
Judpakimonnas pemeéTka
34 [TonepedyHOCTH CBETOBBIX BOJIH. OI'NC «Mos mkomay
[Tonspuzanus cBeTa https://myschool.edu.ru
35 | OnTuueckue npudOpsl U OI'NC «Mos mkomna»
YCTPOICTBA U yCIOBUS UX https://myschool.edu.ru
0€301acHOTO MPUMEHEHUS
Paznen 3. 36 ['panuuibl TpUMEHUMOCTH OI'NC «Mos mkona»
OcHOBBI KJIACCHYCCKOU MEXAHHKH. https://myschool.edu.ru
CIIELIUAIIBHON [MocTynathel crielMaibHOU TEOPUH
TEOpUn OTHOCHUTEIIbHOCTH
OTHOCHUTEIBHOC | 37 OTHOCUTENHHOCTD OI'MC «Mos mkoma
™ 44 OJIHOBPEMEHHOCTH. 3aMeIJICHHe https://myschool.edu.ru
BPEMEHH M COKpAICHUE JITTUHBI
38 DHeprusi ¥ UMIYJIbC OI'NC «Mos mkonay
PEIATUBUCTCKOHM YacTUIlbl. CBS3b https://myschool.edu.ru
MAacChl C SHEPTHEH U UMITYJIBCOM.
OHeprus HoKost
39 | KonTtponsHas pabora «OnTuka.
OcHOBBI cIeIaNLHON TeOpUn
OTHOCHUTEIIEHOCTH))
Pazpnen 4. 40 ®otonbl. Dopmyia I1nanka. OI'C «Mos mkoay
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KBanroBas
¢uzuka 154

DHeprusi ¥ UMIYJIbC POTOHA

https://myschool.edu.ru

41 OTkpbITHE U HCCIIEN0BAaHUE OI'NC «Mos mkomna»
dhotodrddekra. OnbiTer A. I https://myschool.edu.ru
CroneroBa

42 3akonsl pororddexra. YpaBHEeHHE [Ipumenenue OI'MC «Mos mkoma
OunmrenHa 115 Gortoaddekra. ¢doroadpdexra Ha | https://myschool.edu.ru
«KpacHas rpanuma» porodrddexra NpEANPUATHIX

UensOMHCKOM
obnactu

43 Hasnenue cBera. OnwiTe [1. H. OI'C «Mos mkoma
JleGeneBa. XMMHUYECKOE JICUCTBHE https://myschool.edu.ru
cBeTa

44 | TexHu4eckne yCTpONCTBA U OI'NC «Mos mikomna»
MIPaKTUYEeCKOe MPUMEHEHUE:! https://myschool.edu.ru
($hoTOrIEMEHT, POTOAATUHK,
coJIHeYHas OaTapesi, CBETOIUOT

45 Pemenue 3agay mo reme OI'C «Mosg mxoia
«ONeMeHThI KBAHTOBOW ONITHUKI https://myschool.edu.ru

46 Monens atoma TomcoHa. OnBITEI OI'C «Mosg mxoma
Pesepdopna no paccessHuio o- https://myschool.edu.ru
yactuil. [InanerapHas mozens
aTomMa

47 [Toctynater bopa OI'C «Mos mikona»

https://myschool.edu.ru

48 H3nydenue u norioueHue Hcnonp3oBanue OI'NC «Mos mkoia»
(OTOHOB TIpH TIEpexo/ie aToma ¢ Ja3epoB B https://myschool.edu.ru
OJIHOTO YPOBHS SHEPTUU Ha MEAMIIMHE U Ha
Ipyroii. Buasl criekTpos NPEAIPUATUSIX

YensionHCcKOM
obnactu

49 BoJHOBEBIE CBOMCTBA YaCTHII. OI'NC «Mos mkoia»
Bounsl 1e bpowis. https://myschool.edu.ru
KopryckynsipHO-BOJIHOBOU'
nyanm3M. CIIoHTaHHOE 1
BBIHY)KJCHHOE M3TYUYCHHE

50 OTKpBITHE PaINOAKTUBHOCTH. Kusnp n | ®Ir'iC «Mos mkona»
OmneiTel Pe3epdopa o JIEATEIbHOCTh https://myschool.edu.ru
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OIMPECACIICHUIO COCTaBa

. B. KypuaroBa

PalMOaKTUBHOTO H3ITYYCHHUS Ha OxHOM
Ypane
51 CeomucTtBa anbda-, 0era-, ramma- OI'C «Mos mikoiay
n3nyudeHus. Bausaue https://myschool.edu.ru
PaAMOAKTUBHOCTH Ha )KHUBBIC
OpTaHU3MBbI
52 OTKpbITHE IPOTOHA U HEUTPOHA. SAnepnsiii peakrop | PI'MC «Mos mkona»
N3otonsl. Anbga-pacna. o «Masix» | https://myschool.edu.ru
DJEKTPOHHBINA ¥ MO3UTPOHHBIA r. O3epck.
Oera-pacnaj. 'amma-u3nydeHue Pagmanmonnsie
Karactpopl  Ha
1o «Masx»
r. O3epck
53 DHeprus cBA3M HyKJIOHOB B S/IpE. OI'NC «Mos mikona»
Snepusle peakiuu. SnepHbIA https://myschool.edu.ru
peakrop. [Ipo6remsr,
MEePCTIEKTUBBI, IKOJIOTUYECKUE
ACIICKTBHI SJICPHOM SHEPTCTUKU
54 | DnemeHTapHbIE YaCTHIIBL. OI'NC «Mos mikomna»
OTkpbITHE TO3UTPOHA. MeTobI https://myschool.edu.ru
HaOJIIO/IEHUS U peruCcTpaluu
ANeMeHTapHbBIX yacTuil. Kpyrmisii
cron «DyH1aMeHTaIbHbIE
B3aMMOJICUCTBHS. EMMHCTBO
(U3NYECKON KapTHHBI MUPaY»
Pasnmen 5. 55 Bun 3Be3nnoro neda. Co3sesnus, DI'NC «Mos mikoia»
DIEeMEHTHI SIPKUE 3BE3bl, TUTAHETHI, UX https://myschool.edu.ru
ACTPOHOMHHU U BuaAMMOe NBMkeHue. CoHeYHast
acTpodU3UKH cucreMa
T4 56 Comnnaue. CoHevHast aKTUBHOCTD. OI'NC «Mos mkoia»
Uctounuk sHeprun ConHna u https://myschool.edu.ru
3BE3I
57 3BE3/bl, UX OCHOBHBIC OI'C «Mos mikoiay

XapaKTEPUCTHKH. 3BE3/1bI INIABHOU
TOCJIe/IOBaTeIbHOCTH. BHYTpeHHEee
crpoeHue 38e31. COBpeMEHHBIC

https://myschool.edu.ru
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MIPEJICTABJICHHSI O TIPOUCXOXKICHUU
u sBorormu CoJIHIA U 3BE3

58

Muneunsi [1yTe — Hama
lNamaxTuka. [lonoxenue u
neuxenne Connua B ["anakTuke.
lNanaktuku. YepHbie AbIpHI B SAApax
TaJIAKTUK

OI'C «Mosg mkoma»
https://myschool.edu.ru

59

Bcenennas. Paz6eranue rajakTuk.
Teopust bosbIOroO B3pHIBA.
PenukroBoe uznydeHue.
MeTraramakTrka

OI'C «Mosg mkoma»
https://myschool.edu.ru

60

Hepemennsie nmpo0iaeMbl
aCTPOHOMHH

DI'NC «Mos mikoiay
https://myschool.edu.ru

61

Kontponbnas pabota «51€eMEHTHI
ACTPOHOMHUU U acTPOPUIUKID

OI'C «Mosg mkomma»
https://myschool.edu.ru

Pa3nen 6.
Oo6o6mmaromiee
MOBTOpEHME 44

62

O6o0matromuii ypok. Pons dpuszukn
Y aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIHATbHON B
ITUYECKOH cdepax AeaTeTbHOCTH
4JeJIoBeKa

63

O6o6maromuii ypok. Poib u Mecto
(bU3UKM U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Pons
(bu3mvecKoit Teopuu B
(hopMUpOBaHHUH TTPEICTABICHUH O
(bu3nIecKol KapTHHE MUpa

65

Ob6o06maromuii ypok. Mecto
(u3NYeCcKOi KapTUHBI MHpPA B
o0I1eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
NPEICTABICHUI O PUPOJEL

PezepBHOE
Bpems 3 4

66

Pe3epBHbIil ypok. MarHuTHOE
rosie. DJIeKTPOMarHuTHas
WHIYKIIHS

67

PesepBHbIit ypok. Ontuka. OCHOBBI
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CIIeIMaIbHON TEOPHUH
OTHOCHUTEIBHOCTU

68 Pesepunbiii ypok. KBantoBas
¢u3uka. DIeMeHThl aCTPOHOMUH U
acTpoHU3UKH

O011ee KOJIMYECTBO YacOB IO MPOTPaMMe

68




MoayJb padoueii MporpaMMbl BOCHIUTAHUSA «YPOUYHAA 1€ATETbHOCTbY»

No/mt | Ha3Banue temslI (pa3aena) Peanuzanus Moayss BOCOUTATENbHOM MPOTpaMMBbl Hata
«YPpouHas 1eSITEIbHOCTH)
MeponpusTus | Bun nesitenpbHOCTH
®Puszuka 10 kaacc
Pa3nen 2. Mexanuka Jenn HacraBauuecTBo. Ypoku co 1-5
1. CaMOYIIPaBJICHUS CTapIIeKJIaCCHUKaAMHU OKTSAOPs
2. | Paznen 3. Monexymsipaas ¢usuka | Jleas Poccuiickoii | Beimyck gusznueckux 1-8
1 TEPMOJIMHAMMKA HayKH OIOJUICTCHEH (dheBpans
3. | Paznen 4. DnekrpoanHamMuKa lNarapunckuii ypok | @usnyeckuii KypHai 11-15
«Kocmoc — 3to arpens
MbD» ([lenb
KOCMOHABTHKH)
Henensa 3aHuMaTeabHbBIE OIBITHI IO 11-22
€CTECTBEHHBIX ¢buznke anpens
HayK
Hens [To6enbr VY CTHBIN )KypHAI 110 TEME: 4-8 mas
coBeTckoro Hapoaa | «Poinb yueHbIX-(pU3UKOB
B Benukoit roael Benukoit
OreuecTBEeHHON OTteyecTBEHHOM BOITHBI
BoriHe 1941- 1941-1945»
1945rr.
®uszuka llkiaacc
1. Pazgen 1 Dnexrponunamuka JleHp HacraBanuecTBo. Ypoku co 1-5
caMOyIpaBJICHUs CTapUIEKIaCCHUKAMHU OKTSIOpst
2. | Pazgen 2 Konebanus v BOJIHBI Henb Poccuiickoii | Beimyck gusnueckux 1-8
HAayKH OI0JIJICTeHEH dbeBpans
lNarapunckuit ypok | @usndeckuii KypHai 11-15
«Kocmoc — 3t0 anpens
MbD» ([enn
KOCMOHABTHKH)
3. | Paznen 4. KBanroBas ¢usuka Henens Buxropuna «9nexrpuuectso | 11-22
€CTECTBEHHBIX BOKPYT Hac» anpens
HayK
Henb [ToGenp Y CTHBIN )KypHAII 110 TEME: 4-8 mas

COBETCKOI'0 Hapoaa
B Benukoit
OteuecTBEHHON
BoliHe 1941-
1945rT.

«Poinb yueHbIX-(OHU3UKOB
roxasl Benukon
OTeuecTBEHHON BOMHBI
1941-1945»




Peanm3auus npo)pMMHUMYMA B YPOUHOU AeSITEIbHOCTH

Ne i/ | Hassanwme pazaena | CopaepxaHue

10 knacc

1. Paznen 2. Mexanuka OmnepaTop A Y3HOHHBIX POIECCCOB

2. Paznen 3. MonekynspHas pusuka u [IpeccoBuuk TpyO u npodunei
TEPMOJIMHAMHKA

11 kmacc

1. Paznen 1 «2nekTpOMarHUTHBIE SIBICHUS DJIEKTPOMOHTAXKHHUK IO JIEKTPUUECKUM

MalllMHaM
2. Pasnen 4. KBaHTOBEIC SIBICHHS Jlo3uMeTpucTt




