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IMosicuuTeIBLHAS 3aIMCKA

PaGouas yueOHas mporpaMma cocTaBjeHa Ha OCHOBAaHUU CIEAYIOLUIMX HOPMAaTUBHO -IIPABOBBIX
JIOKYMEHTOB:
1.®enepanbHOrO0 TOCYJAPCTBEHHOTO 00pPa30BaTEIbHOrO CTaHAAapTa OCHOBHOTO 0O0IIEro o0pa3oBaHUA
(®I'OC 0O0O) TpeTbero MOKOJNEHHUS C YYETOM HPUMEPHBIX MPOTpaMM, MO Y4EOHBIM MpeaMeTaM
(®wuzuka 10-11 xmaccel. M.: «IIpocBemienue »)
2.3akonHa Poccuiickoit ®enepaunn «O0 oOpa3zoBanuu B Poccuiickoit @enepaunn» ot 29.12.2012 Ne273-
®3 (c1.7.9.32);
3. IlpumepHOii mporpaMMbl OCHOBHOTO 00IIeT0 00pa30BaHus 10 (PHU3HKE.
4. nporpamme mo ¢usuke [.S. Mskxumes(IIporpammbl miis 001meo0pa3oBaTEIbHBIX YUPEKIACHUH.
®dwusuka. Actponomus.10-11 xn./ coct. E.H. Tuxonosa M.: [Ipoda, 2022.).
5. O0pazoBarensHoii mporpammbel ['BOY «Ka3zanckas mkonma- wuHTepHaT Ned nnst jeredd ¢
OTPaHUYEHHBIMUA BO3MOYKHOCTSIMU 37J0POBBSI».
6. YueOnoro miraHa I'BOY «Kazanckas mkona- wHTepHaT Ned sl JeTed ¢ OrpaHUYCHHBIMU
BO3MOYXHOCTSIMH 37I0OPOBBSI»

10(11) KJIACC
Pa3znen 1. ®uszuka u MeToAbl HAYYHOT0 MO3HAHMS

®usnka — Hayka o mnpupoje. HayuHele MeTonpl MO3HAHMS OKpyxaroumero mupa. Poib
9KCIIEPUMEHTA U TCOPHH B MPOIIECCE TIO3HAHMSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GpuandecKkux siBIeHUH u rnpoueccos. Hayunele runoressl. usndeckue 3aKOHbBI
U Teopud. [ paHuIIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMT COOTBETCTBHUSI.

Ponb u mecto ¢Qusuku B (GOpMUPOBAHMHM COBPEMEHHOW HAayyHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEeIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoropble U ITUGPOBBIE U3MEPUTEIBHBIE IPUOOPHI, KOMITBIOTEPHBIC JATIUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBHkeHHE. OTHOCHTEIBHOCTh MEXAHMYECKOro IBWkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpemHsii CKOpPOCTb, MTHOBEHHass CKOPOCTh) U  YCKOpEHHE
MaTepUaIbHOM TOYKH, WX TPOEKIIMH Ha OCH CUCTeMbl KoopauHat. CloXeHHe NEepeMEleHU u
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSIMOJUHEHHOE MABWXKEHHE. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NMEPEMEIICHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOomHoe azieHue. Y CKopeHrue CBOOOTHOTO MaICHUsI.

KpuBonuneiinoe asuxeHue. J[BuxeHne MaTeprualbHOM TOYKHU 110 OKPYKHOCTH C IIOCTOSTHHOM 1O
MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JMHEHHas ckopocTh. llepuoxg u wactora oOpalieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4yeckne yCTpOWCTBa M TMPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JIBIKCHHE CHapsI/IOB,
LEMHbIE U peMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanme IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tenna, OpoIIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne ycKopeHus CBOOOTHOTO MaCHHSI.

Hampasnenue ckopocTy Mpu ABMKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomol

N3yuenne HepaBHOMEPHOTO JBMKEHUS C IIEJIbIO OMPEICIICHUsI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXIY MyTSIMHU, MPOHIAECHHBIMH TEJIOM 3a IOCIEAO0BAaTENIbHbIE

paBHBIE MPOMEKYTKU BPEMEHH IPHU PaBHOYCKOPEHHOM JIBUYKEHUHM C HAYAJIbHOM CKOPOCTHIO, PAaBHOM
HYJIIO.



N3ydyeHnne nABWKEHUS IIApuKa B BSI3KOH KUIKOCTH.

W3ydeHue NBMKEHUs Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocurensHOCTH ['amunes. Ilepssiii 3akoH Hbrorona. MHepumanbHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa /17151 MaTepuaibHOM
Touku. Tperunii 3akoH HproTOHA /U1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro taroreHusi. Cuna tsokectu. [lepBas kocmMudeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckojibxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPeHHsI CKOJBXKEHUS W cuiia TpeHus mnokos. Koadpdunuent tpenus. Cuna CONPOTUBICHHUS IMPU
JBI>KEHUU TEJIa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpamaTelbHOE IBUKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaiieHus. [limedo cuiibl. YcioBHUs paBHOBECUS TBEPAOIrO
Tena.

TexHuueckue yCTpOMCTBA U  MPAKTUYECKOE TMPUMEHEHHWE: TMOAIIUIHUKUA, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHue uHepIuu.

CpaBHeHHME Macc B3aUMOJEHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3zmepenue cu.

CrnosxeHue cul.

3aBUCHUMOCTh CHUJIBI YIIPYTOCTH OT JeOpMaIlnu.

Hesecomocts. Bec Tena npu yCkOpeHHOM MOABEME U TAJICHUH.

CpaBHEHHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa 0 HaKJIOHHON TJIOCKOCTH.

HccnenoBaHue 3aBUCIMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U PE3HHOBOM 00pasIle,
OT ux AehopmMariu.

Hccnenoanue ycioBUi paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3axonvl coxpanenusn 6 mexaHuke

Nmnynsc mMaTepuanbHON TOYKHM (Tea), CHCTeMbl MaTepHAlbHBIX ToueK. MMMmynbCc cuibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHHE.

Pabora cunbl. MOIITHOCTD CHITBI.

Kunernyeckas sHeprusi MarepuaabHOM ToukH. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHIManbHas SHEPTUs YyIpyro AeGOPMUPOBAHHON MPYKUHBI.
[ToTenmanpHast HEPTHUs TeJIa BOJIU3U MTOBEPXHOCTH 3€MITH.

[ToreHnnanbHble W HEMOTEHIUANbHBIE CHIBL. CBS3b pabOThl HEMOTEHIUATIBHBIX CHI C
M3MEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAHUYECKOU SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpoMCTBA M IMPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEp, INPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexo MOTEHITMANBHON YJHEPTUH B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3ydeHne abCcOMIOTHO HEYITPYTOro yiapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsi3u pabOTHl CHIIBI C U3BMEHECHHUEM MEXaHWYECKOW DHEPTHH Tejla Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KIyTa.

Paznen 3. MosekyasipHasi pu3uka 4 TepMOAUHAMHUKA



Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYUECKOU MeopUuU

OCHOBHBIE TIOJOXKEHUS MOJCKYISIPHO-KMHETUYECKOW TEOPUU M WX ONBITHOE OOOCHOBAaHHE.
bpoynosckoe nBumxkenue. quddysus. Xapakrep ABMKEHHS W B3aUMOACHCTBHSI YACTHI] BEILECTBA.
Mogenu cTpoeHHs ra3oB, KUIKOCTEH M TBEPABIX TeNl U OOBSICHEHHE CBOWMCTB BEIECTBA HAa OCHOBE
3TuX Mozenel. Macca u pa3mepsl Moiiekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lienbcus.

Mopenp wuaeanbHOro rasza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETUYECKOH TEOpHH
UICTBHOTO Ta3a. AOGCONIOTHAs TeMIepaTypa Kak Mepa cpelHell KHHETHYECKOW SHEPTHH TEIIOBOTO
JnBWxeHUs dactul rasa. [llkana temnepatyp KenbBuHa. ['a30Bble 3akoHBI. YpaBHeHHUEe MeHeneeBa—
Kunaneiipona. 3akon Jlanbrona. M3omporiecchl B UAeaIbHOM Ta3e C IMOCTOSHHBIM KOJIHMYECTBOM
BenlecTBa. [ paduueckoe npeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHU4eCKne yCTpONUCTBA U MPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, TOKAa3bIBAIONIME  JUCKPETHOE  CTPOCHHME  BemecTBa, (ortorpadmu  MOJEKYI
OpPraHUYECKUX COEIUHEHUI.

OnpITe! 10 TP Y31 KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogaens onsita IlITepHa.

OnbIThI, 10Ka3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOIEHCTBHUS.

Mopenb, HUTIOCTPUPYIOLIAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UCAIBHOTO Ira3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Omnpenenenue mMacchl BO3JlyXa B KJIAaCCHOM KOMHATe Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1Y ITapaMeTpaMu COCTOSIHUSL Pa3pe’KEHHOT0 rasa.

Tema 2. Ochogbl mepmoouHamMuKu

Tepmonunamuueckas cucteMa. BHYTpeHHsIs SHEPTHs TEPMOIUHAMUYECKON CUCTEMBI U CTIOCOOBI
e€ u3MmeHeHusa. KomudecTBo TerioTel ¥ paboTa. BHYTpeHHSS SHEprusi OAHOATOMHOTO HJEAIBLHOTO
raza. Buasl Teruonepenauu: TEIIONPOBOJHOCTh, KOHBEKLUS, M3TydeHHE. YJelbHas TEII0EMKOCTh
BelecTBa. KonuyecTBo TEIIOTHI PU TEIUIONEpeaaye.

[Tonsitue 00 ammabatHOM Tporecce. [lepBplii 3akOH TepMoAMHAMUKH. [IprMeHeHue mepBoro
3aKOHA TEPMOJMHAMHUKH K U3ompolieccam. [ padudeckas uHTepnperanus padoThl rasa.

BTopoii 3akon TepmoguHamuki. HeoGpaTtuMocTh MPOIIECCOB B IPUPO/IE.

TernnoBeie MamuHbl. [IpuHIMMIBL AeiicTBHUsS TemuoBbIX MamuH. [IpeoOpa3oBanHus sHEpruu B
TeroBbiX MammHax. Koad¢uuuent noneznoro aeiicteus temnoBoi Mamuubl. [lukn KapHo u ero
KOA((UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE TPOOIEMBI TEIIOYHEPTETHKH.

TexHu4yecKkne yCTpOWCTBa W MPAKTHUYECKOE NMPUMEHEHHUE: JIBUTaTelh BHYTPEHHEr0 CTOpaHMUS,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEPTUH Tea MPHU COBEPIICHUU paOOThI: BBIJIET MPOOKU U3 OyTHUIKH
MoJ JCHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue ddupa B JATYHHOU TpyOke myTéM TpeHus (BUICO
-JIEMOHCTpaIus).

H3MmeHeHne BHYTpEHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 a1Ma0aTHOMY PaCIIUPEHHIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoi TypOUHBI, ABUTATENSI BHYTPEHHETO CTOpaHusl, peaKTUBHOTO JBUTATEISI.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomol

N3mepenne yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpezammnvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHneHcanus. Mcmapenue u kuneHue. AOCOTIOTHAsE W OTHOCUTEIbHAsS
BIQXKHOCTh BO3AyXa. HachlllleHHBIH map. YenbHas TeIuioTa MapooOpa3oBaHus. 3aBUCUMOCTb
TEeMITepaTyphbl KATICHHS OT JaBJICHUSI.

Tépmoe Teno. Kpucrammmueckue u amopdHbie Terna. AHHU30TPOMUS CBOWCTB KPUCTAIIOB.
Kunkue kpuctauiel. CoBpeMeHHbIe MaTepuansbl. [InaBienne u Kkpuctammuzanus. Y AelibHas TemioTa
riaBnenus. CyOmumanmsi.



YpaBHeHHE TEII0BOrO OanaHca.



TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJYYEHUS] COBPEMEHHBIX MaTe€pUaioB, B TOM YHUCJIE HAHOMATE€pPUAJIOB, U
HAaHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHUKEHHOM JaBICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HaoGntonenue HarpeBanust U IIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHrie OTHOCUTENIBHON BIaXKHOCTH BO3/1yXa.

Pa3nen 4. DaexkTpoamHaMmmuka

Tema 1. Inekmpocmamuka

DrneKkTpu3anus Tesl. DIEeKTpUuueckuil 3apsa. JBa Buaa sieKkTpuyecKux 3apsioB. [IpoBogHukw,
JUBJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akon Kynona. TodeuHbIN 3JIEKTpUUECKHUI 3apsii. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTH anekTpudeckoro mnois. [IpuHuun cynepno3unmuu 3leKTPUYECKUX IOJICH.
JIuHuy HanpsKEHHOCTH SJIEKTPUUYECKOTO MO,

Pabora cun snexkrpocratuueckoro mojis. [lorenuuman. Pasnocts nmorennuanos. [IpoBoguuku u
JIUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb.  KonaeHcatop. DEeKTpOEMKOCTh IJIOCKOTO  KOHJAEHCATOpa. JHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpPOHMCTBAa U MPAKTHYECKOE TMPUMEHEHHE: JJIEKTPOCKOI, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allliTa, 3a3eMIICHHE JJIEKTPONpUOOpOB, KOHAEHCATOp, KOMUPOBAILHBIN
anmapar, CTpyMHBIH IIPUHTED.

Jlemoncmpayuu

VY CTpoCTBO M IPUHLIAII IEUCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue HadIEKTPU30BAHHBIX TEIl.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOL[AJM IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKeHHOT0 KOHJIeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku ¢ paznuunwix cpedax

DIIeKTPUUYECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUECKOro Toka. Mictounuku Toka. Cuna
ToKa. [loCcTOsIHHBIN TOK.

Hanpspokenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y AEbHOE CONpOTUBIEHUE BeuecTBa. [locienoBarensHoe,
napajuieJIbHOE, CMEIIaHHOE COeMHEHNE TPOBOAHUKOB.

Pabora anexktpudeckoro Toka. 3akoH Jlxxoymnsa—JIena. MomHOCTh AIEKTPUIECKOTO TOKA.

DIEeKTPOABMKYIAs CUJIa M BHYTPEHHEE COMPOTHBIICEHUE MCTOYHHMKA TOKa. 3akoH Owma st
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs TTPOBOJUMOCTH TBEPBIX METAIOB. 3aBUCUMOCTb COTPOTHBIIEHUS METANIOB OT
temriepaTypbl. CBEpXIIpOBOUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. COOCTBEHHAs U TPUMECHAsI TPOBOJAUMOCTH MOTYIPOBOAHUKOB. CBOMCTBA p—
n-nepexopa. [loxynpoBoaHHKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHid TOK B pacTBopax M paciylaBax dJIEKTPOJIUTOB.  DIEKTPOIUTHUECKAS
JIUCcCcoLManus. JIEKTPOIU3.

DneKTpuuecknii ToKk B ra3ax. CamMOCTOATENbHBII U HECAaMOCTOATENbHBIN paspsaa. MomnHus.



[Tna3ma.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHME: aMIEpPMETpP, BOJBTMETp, pPEOCTar,
HCTOYHUKU TOKA, DJIEKTPOHArpeBaTeibHble MPUOOPHI, JIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAaKyyMHBIH MO, TEPMHCTOPHI M (HOTOPE3UCTOPHI, MOIYNPOBOJIHUKOBBINA THOI,
raJlbBaHHKa.

Llemoncmpayuu

W3mepenne cuilbl TOKa U HalPSKEHUS.

3aBUCUMOCTh ~ CONPOTUBIICHUS  LWIMHAPUYECKUX IMPOBOJHMKOB OT JUIMHBI,  IUIOILAAU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COeIMHEHUE IPOBOJHUKOB.

[Ipsimoe wu3MepeHHe ANIEeKTPOABIKYIIEW cuiibl. KOpoTkoe 3amblKaHME T'aJIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBUCUMOCTB COITPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJAUMOCTh BO3AyXa.

OaHOCTOPOHHSIS POBOJIUMOCTD MO/,

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3yueHnue cMEeaHHOro COeJMHEHUs PE3UCTOPOB.

N3mepenue 31eKTpOoABMKYIIEN CHIIBI HCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTUBIICHUS.

Habmroienue snekrpomnusa.

Me:xknpeameTHble CBSI3H

Wzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 Kkjacce OCYIIECTBISIETCS C  Y4ETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHK{, OMOJIOrUH, XUMUHU, Teorpapuu U
TEXHOJIOTHH.

Meoicnpeomemmnule nonamusi, CBI3aHHbIE ¢ U3YYEHUEM METOJ0B HAYYHOI'O IIO3HAHMS: SIBJIICHUE,
Hay4yHbId (akT, Tunore3a, (u3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, IKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue cUCTEMbl ypaBHEHUH, JIMHEHHas (yHKuMs, napabona, runepoosa, ux
rpa@ukd M CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLIUU: CHHYC, KOCUHYC, TAHI€HC, KOTaHI€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI U UX MPOCKLUU HA OCH KOOPAUHAT, CIOKEHUE
BEKTOPOB.

buonoeusn: MexaHndeckoe ABMKEHHE B KHUBOHU npupoae, AMdpdy3us, ocMoc, TEMI000MeH KHUBbIX
OpraHu3MoOB (BUABI TEIUIONEpENayH, TEIJIOBOE PAaBHOBECHUE), 3JEKTPUUECKHUE SIBICHHUS B >KUBOM
IIPUPOJE.

Xumus: JTUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBbIE CBOWCTBA TBEPIBIX TEJI, )KMIKOCTEH M Ta30B, DJIEKTPUYECKHE CBOMCTBA
METaJUIOB, YIEKTPOJIUTUYECKAS TUCCOLUALINS, TAIbBAHNKA.

T'eoepaghus: BnaxxHOCTb BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHMH C MCIOIb30BAaHHMEM MEXAHU3MOB, Y4YET TPEHHUS B
TEXHMKE, MOJIINITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHMsI UMITYJIbCA B TEXHUKE (paKeTa, BOJXOMET U
Ipyrue), JBUTaTelb BHYTPEHHErO CropaHusi, ImapoBas TypOuWHa, OBITOBOM XOJOJWJIbHUK,
KOHJUIMOHED, TEXHOJIOTUH NOJyYEHUSI COBPEMEHHBIX MAaTepUaJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, EKTPOCTaTUYeCKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, 3JEKTPOHArpeBaTeNbHbIE MPUOOPHI, ANEKTPOOCBETUTENbHBIE IPUOOPHI, TaJIbBaHHKA.

11 (12) KJIACC

Pa3nen 4. DinekTpoanHaAMHUKa
Tema 3. Macnummnoe none. I1eKmMpomMazHumMHuas UHOYKYUS
ITocrositHHBIE MarHuThL. B3anMonelicTBHE NMOCTOSHHBIX MarHuToB. MarHuTHoe mose. Bekrop
MarHuTHOM MHIYKUWH. [IpyHIMN cynepno3suumy MarHUTHBIX IMOjeil. JIMHUM MarHUTHOM WHAYKIIMH.
KapTuHa nuHMI MarHUTHON MHAYKLUHU NOJIS IOCTOSIHHBIX MAarHUTOB.
MarsauTtHO€ 1osne NpoBOAHMKA C TOKOM. KapTuHa JINHUI MHAYKIUYA MarHUTHOTO MO IJTMHHOTO
IIPSIMOrO ITPOBOJAHMKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOAHMKA, KaTYIIKM C TOKOM. OmbIT Dpcrena.



B3anmoneiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ Monysb U HalpaBlIeHHE. /[BHKEHHE 3apsHKCHHOM 4YacTHUIBI B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl Jlopenna.

SIBneHue  BIEKTpOMarHUTHOM  MHAYKUMU. IIoTOK  BEekTOpa  MarHUTHOM  MHIYKLUU.
DNeKTpoABMKYIIAsl crjla MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHON UHykuuu dapanes.

BuxpeBoe »nexkTpuueckoe Iose. ONEKTPOABIKYINAs CWIa HWHAYKIMH B IIPOBOJHUKE,
JBUKYLIEMCS IOCTYIAaTEIbHO B OJTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuio Jlenua.

NHayKTUBHOCT. SIBIEHME CAMOMHAYKIIMU. DJIEKTPOABHIKYILAs CUJIa CAMOMHIYKIIMH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNIeKTPOMarHuTHOE ToJIe.

TexHuueckne  ycTpoiicTBa M INPAaKTMYECKOE  IIPUMEHEHME:  IIOCTOSHHBIE  MAarHWTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL,, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHNE IEKTPOHHOIO IIyYKa MArHUTHBIM ITOJIEM.

JInHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

HerictBue cuibl JIopeHI1a Ha HOHBI 3JIEKTPOJIUTA.

SIBeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTb DJJIEKTPOABMKYLIEH CHJIBI MHIYKLIMU OT CKOPOCTU WM3MEHEHHS MAarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHAYKLMH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomvi

W3y4yeHre MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanue AeiicTBYs TOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. Konte6anus u BoJIHbI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble Ko1eoanus

KonebarenbHas cucrema. CBOOOHBIE MexaHHUecKHe Kojebanus. ["apMoHnueckue kojaedaHus.
[Tepuon, yactora, ammiautyaa u ¢asza xonedanuil. [IpyxuHHbIN MasTHUK. MaTeMaTHUECKUI MasSTHUK.
VYpaBHeHHe rapMoOHUYECKUX KoseOanuil. [IpeBpaiiienne sHepruu Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbublif  koHTyp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJIEOAHUS B  MJICAIBHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMH KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMs YHEPTUU B HJI€alIbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBieHue o 3aTyxaloUMX KojeOaHMsIX. BbIHYXIEHHbIE MeXaHWYEeCKHe KoyeOaHuUs.
Pe3onanc. BeiHyX/1eHHBIE 37I€KTPOMAarHUTHBIE KOJIEOaHUs!.

IlepemenHbiii TOK. CUHYCOMJANbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIITUTYAHOE U JEHCTBYIOIIEE 3HAYEHHNE CUJIBI TOKA U HAIPSHKEHUS.

Tpanchopmarop. IlpowsBoacTBO, mepemadya © TOTPEOJICHHE DICKTPUYECKON HIHEPTUH.
OKOJIOTUYECKME PHUCKM IpPU  IPOU3BOJACTBE  ANIEKTpodHepruu. KynbTypa  HCIONb30BaHMS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue ycTpoWcTBa M NPAKTHUUECKOE NPHUMEHEHHUE: JJIEKTPUUYECKUN 3BOHOK, E€HEPATOp
MEPEMEHHOT0 TOKa, TMHHUU AJIEKTponepeaay.

Llemoncmpayuu

HccnenoBanue mnapaMeTpoB KoseOaTelbHOM cuCTeMbl (HIPY)KMHHBIH MM MaTeMaTHYeCKHi
MAasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBOMCTB BBIHYKAEHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

CB00OOHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHUSI.



OctwutorpaMMbl — (3aBUCUMOCTH ~ CHJIBI  TOKa W HampshKeHUsST OT  BPEMEHM) I
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHUM PE3UCTOpa, KATyIIKM HHAYKTUBHOCTH H
KOHJIEHCaTopa.

Mopeinb TMHUY 3JIEKTpOoIIepeIayn.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCUMOCTH TEepUO/ia MalbIX KojeOaHUM rpy3a HA HUTU OT JJIMHBI HUTU U
Macchl Ipys3a.

HccenenoBanue mepeMEHHOTO TOKA B LEMU U3 MOCIEA0BATEIbHO COCIMHEHHBIX KOHIEHCATOpa,
KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHunble 6071Hbl

Mexanuueckue BOJHBI, ycloBus pacnpocrpaHeHus. Ilepuon. CkopocTh pacnpocTpaHEHUs U
JuiMHa BOJHBIL. [lomepeunble u npojosibHble BOJHBL. WHTepdepeHius u nudpakuus MeXxaHMYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS M3Jy4€HHsI DJIEKTPOMAarHUTHBIX BOJH. Biaumuas
opueHrauus BekTopoB E, B, V B snekTpomarHutHON BoJiHE. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHUe, MpeJIoMJIICHHUE, NoJIsIpU3anus, mudpaxius, uHTepdepeHIus. CkopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[kana >neKTpOMarHUTHBIX BOJH. [IpMeHeHNe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpebl.

TexHu4yeckue yCTpONCTBA W TMPAKTUUECKOE IMPUMEHEHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEAUIMHE, pajgap, paaHuONpUEMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBY - neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTPAHEHUE MTOTIEPEUHBIX U MPOAOIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak UCTOUHUK 3BYKa.

Hab6monenue oTpaykeHus U MPpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue narepdepenimu u nudpakiny MEXaHUIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTpPa)KEHUE, MPETOMIICHHE, TOJISIpU3aIus,
Tudpakuus, tHTeppepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. IIpsMonnHeiiHOEe pacpoCcTpaHEHUE CBETa B OAHOPOAHOU cpene. JIyu
cBeta. ToyeuHbIli HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHHsI cBeTa. [locTpoeHne n300pakeHUIl B TIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUST CBEeTAa. AOCOIOTHBIA MOKA3aTellb MPETOMIICHUS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CnoxHbli coctaB 6enoro cera. L[Ber.

Cobwuparoiue U paccewBaroiiye JUH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U ONTHUYECKas
cuia ToHKoW InH3BL. [locTpoeHune n3o0pakeHuit B coOMparomux 1 paccenBaromux JuH3ax. opmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKOM ONTHKH.

BonnoBas ontuka. Mutepdepennus csera. KorepeHTHbIE MCTOUYHUKH. YCIOBUS HAOIOICHUS
MaKCUMyMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOW KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakaus ceera. Iudpakiuonnas pemeérka. YcinoBue HaOIIOJACHUS TJIABHBIX MaKCUMYMOB
MpH MaJeHIH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHUYeCcKMe YCTPONCTBA M TMPAKTUYECKOE TPUMEHEHHWE: O4YKH, Jyma, ¢oToanmnapar,
MPOEKIIMOHHBIN afmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OMNTHKa, NU(pakUuOHHAs pemeTka,
MOJIIPOU/I.



Jlemoncmpayuu
[TpsamonuHeHOE pacipocTpaHeHHe, OTPAKEHUE U MpesoMIIeHne cBeTa. OnTHuecKue mpruoophlI.
ITostHOE BHYTpEHHEE OTpakeHHe. MoJelb CBETOBOA.
HccnenoBanue cBONCTB M300payKEHHIA B JIMH3AX.
Monenu MEKpOCKOIIa, TEJIECKOIa.
Habmionenne natepdepeHum caera.
Hab6nronenue nqudpakuuu cBera.
HabGmronenue qucnepcuu certa.
[TosrydeHue criekTpa ¢ MOMOIIBIO IIPU3MBI.
[Tomrydenue criekTpa ¢ MOMOIIBI0 AUPPAKITHOHHON PEIIETKY.
HaOnronenue nonspusanuu cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi
H3mepenue nokasaress npeaoMIICHUs CTEKIIA.
HccnenoBanue cBONCTB M300payKEHHIA B JIMH3AX.
HaGnronenue nucnepcuu cBeTa.
Paznen 6. OcHOBBI crieliAJILHONH TEOPHUH OTHOCUTEIBHOCTH
I'paHunpl NpPUMEHUMOCTH KJIACCMYECKOM MexaHukW. [locTynaTsl crenuaabHOW TEOpHUHU
OTHOCHUTEJIBHOCTH: NHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IIPUHLUI OTHOCUTEIbHOCTH
OHHIITENHA.
OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILLIEHUE JITTUHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.
CBs13b Macchl € DHEPIUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI. DHEPIHs ITIOKOSL.
Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmul K6anmoeoii ONMUKU
®otonbl. @opmyna [Inanka cBs3u HEPTUM (OTOHA C €r0 YACTOTOH. DHEPrUsl U MMITYIIBC
¢doTtoHa.
Otkpertre u uccnenoBanue Gororddexra. Ombiter A. I'. CroneroBa. 3akonsl (orodddexra.
VYpaBHenue DiinmreitHa 11 potoadpdexra. «KpacHas rpanuna» poroaddexra.
Hasnenue ceera. Onwitel [1. H. Jlebenena.
XHUMHYECKOE IEHCTBHUE CBETA.
TexHuueckue yCTpoHCTBA W NPAaKTUYECKOE NpUMEHeHue: (HOTOdNEeMEHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO.
Llemoncmpayuu
@010 deKT Ha yCTAaHOBKE C IIMHKOBOW TJIACTHHOM.
HccnenoBanue 3aKk0OHOB BHELTHETO poTodPdeKTa.
Ceeronuon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OnbiTel Pe3epdopna o paccessHuto o -gactuil. [InmanerapHas Moenb
atoma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB MPU MEPEXOJIE aTOMa C OJHOTO YPOBHS
SHEPruu Ha Apyrou. Buasl cnexktpoB. CrieKTp ypOBHEHN 3HEPrUu aTOMa BOJIOPOAA.
Bonnosble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopryckynsipHO-BOJIHOBOM Tyaln3M.
CroHTaHHOE U BBIHYXKJIEHHOE HU3JTyuEHHeE.
TexHuueckue ycTpoicTBa U IPAKTHUYECKOE IPUMEHEHHUE: CIEKTPaIbHbIA aHAIN3 (CIIEKTPOCKOI),
Ja3ep, KBaHTOBBIA KOMITBIOTED.
Llemoncmpayuu
Mopnenb oneiTa Pezepdopaa.
Omnpenenenne NIMHBI BOJIHBI Ja3epa.
Habmtoienue nuHelyaThIX CIEKTPOB U3TY4EHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophuie pabomol
Habmonenne nuHeHyaToro cnekTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, T0KA3bIBAIOLINE CIOXKHOCTh CTPOEHMs sapa. OTKpPBITHE pPaJuOAKTUBHOCTH.



OmneiTe Pezepdopaa mo onpeneneHnio coctaBa paanoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6era-,
ramMmma-u3iiydeHus. Biausinue paaioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbeiTHE TIpOTOHA W HedTpoHa. Hykmonnas moxens suapa I'eizenOGepra—lBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DJIEKTPOHHBIH M TO3UTPOHHBIM Oera-pacman. ['amma-u3nydeHue. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBA3HM HYKJIOHOB B sifipe. SlaepHbie cuibl. Jledekt Macchl sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii peakrop. Tepmosinepusiii cuaTe3. [Ipo0aeMbl U MEPCIIEKTUBBI SACPHONW SHEPTETHKU.
DKOJIOTUYECKHUE aCEKTHI SIIEPHOM SHEPTEeTUKU.

OneMeHTapHble yacTulbl. OTKpBITHE IO3UTPOHA.

Metoabl HaOMIOAEHUS U PETUCTPAIIUHU DIIEMEHTAPHBIX YACTHIL.

OyHaamMeHTalbHbIe B3auMoeiicTBusl. EnnHCTBO hr3nyueckoi KapTUHbBI MUDA.

TexHudeckue yCTpoMCTBA M MPAKTHMUECKOE MPUMEHEHHUE: JT03UMETp, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Llemoncmpayuu

CU€TynK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanue TpeKkoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. D1eMeHTHI aCTPOHOMUHM M ACTPOPU3HKH

Ortanel pa3BUTHs acTpoHOMUH. [IpHKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKECHUE.

ConneuHas cucrema.

Connue. ConHeyHasi akTUBHOCTb. McTtounuk sHeprun ConHua v 3BE31. 3BE3]IbI, X OCHOBHBIE
XapakTepuCTUKu. JlmarpamMmma  «CHEKTpalbHBIM  KJacC — CBETUMOCTBbY». 3BE3NbI  TJIABHOM
MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3/] INIaBHOM MOCJIEI0BATEIbHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHbIE IPEJICTABICHUS O POUCXOKIECHUH U 3Boonnu ConHua
Y 3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte — nama ['anaktuxa. [lonoxenue u apmwxenue Conuna B ['amaktuke. Turb
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66mna. Paz6eranue ranaktuk. Teopust bonbmioro
B3pbIBA. PENMKTOBOE M3IIydyeHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmtoienus: HeBOOPYKEHHBIM TJa30M C UCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUHN s
ONpeseNieHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6monenus B Teneckon Jlynsl, manet, Maeunoro [TyTu.

O0o0maroniee NOBTOpeHue

Ponp pu3ukm m acTpoHOMHHM B 9KOHOMHYECKOM, TEXHOJOTHYECKOMN, COITUATBPHOM M ATUYECKOMN
cepax NesATeTbHOCTH YelOBEKa, pOJib M MECTO (U3MKH M aCTPOHOMHHM B COBPEMEHHON HaydHOI
KapTHUHE MHpa, posib pU3NYecKol Teopuu B (pOPMHUpPOBAHUM MPEACTABICHUN O (U3NYECKONW KapTHHE
MUpa, MecTo (pu3MUYecKkol KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE.

Me:xnpeamMeTHble CBA3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kkjacce oOCyIECTBIseTCS € y4ETOM
COJIEPKATENBHBIX MEKIPEIMETHBIX CBsI3€l C KypcaMH MaTeMaTHKU, OMOJOTHH, XUMHUHU, Teorpaduu u
TEXHOJIOTHH.

Mescnpeomemnusie nonamusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAyYHOI'O MO3HAHUS: SIBICHHE,
Hay4HbIH (aKkT, TUMOTe3a, (PU3NUecKas BEJIMYMHA, 3aKOH, TEOpHUs, HAONIOACHUE, SKCIEPUMEHT,
MOJIEIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, TpPUTOHOMETpUYecKue (YHKUIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIUU



Ha OCH KOOPJHMHAT, CI0KEHUE BEKTOPOB, POU3BOJHBIC MIEMEHTAPHBIX (QYHKINH, IPU3HAKU TOA00US
TPEYroJbHUKOB, ONPE/IEICHUE IUIONIAIU TIOCKUX PUryp U 00bEMa Tel.

buonoeus: >nexTpudeckue sBICHUs B >KMBOH NIpupoze, KosnebaTeiabHbIE JBHKEHHUS B KUBOMH
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOU IIPUPOAEC, ICHCTBUE paAUalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEGHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eoepaghus: marHuTHbBIE MONIIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pPyH, (OTOChEMKA 3EMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozus: TMHUM NEKTPOIIEpeaay, FeHEpPaToOp MEPEMEHHOTO TOKA, MIEKTPOIBUTaTElb,
UHIYKIMOHHAs 11e€4b, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TeaedoH, CBY - neus,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA
OcBoenune yuebHoro npeamera «Pu3nka» Ha YpoBHE cpefHero oduiero oopazoBanus (6a3oBbIi
YpOBEHB) JODKHO OOECHEYHTh JIOCTIKEHHE CICAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHMsI YyueOHoro mnpeamera «®Du3MKa» JODKHBI OTpakaThb
FOTOBHOCTh U CIIOCOOHOCTh OOYy4arolmMXcs pPYKOBOACTBOBATbCA C(HOPMUPOBAHHON BHYTPEHHEU
NO3ULKEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPECHHHX YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCUUCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
ONbITAa U ONBITA JEATEIBHOCTH B IMPOILECCE pEaIM3allMd OCHOBHBIX HAlpaBICHUM BOCIMTATEIbHON
JIEATEIbHOCTH, B TOM YHUCIIE B YAaCTHU:

1) rpaKIaHCKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUK 00YUYaIOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

NPUHATHE TPAAUIHUOHHBIX  OOIIEYEIOBEUECKUX TyMAaHUCTHUYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [IESTEIbHOCTh B HWHTEpEcax TpakKIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHME B3aUMO/ICHICTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBHUHM C UX (PYHKLUUAMHU U
Ha3HAYECHHUEM;

TFOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOI 1€ TETbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh POCCUNCKOM IPAKJAHCKOM UACHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSM POCCUHUCKHUX YUYEHBIX B
obsactu GU3UKU U TEXHUKH,

3) AIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO ITOBE/ICHUS;

CHOCOOHOCTh OLICHMBATh CUTYALlMI0 M NMPUHUMATh OCO3HAHHbIE PELICHHs, OPUEHTHPYSACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUEHOTO;

0CO3HaHME JINYHOTO BKJI/Ia B IOCTPOEHUE YCTOMYUBOTO OYIyIIETro;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIOUYas 3CTETUKY HAy4YHOTO TBOPYECTBA, INPHUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHmsi:

MHTEpPEC K pa3iudHbIM chepaM NpodecCHOHATbHON JEATEIbHOCTH, B TOM YHCIIE€ CBSI3aHHBIM C
¢u3uKoifi W TEXHUKOH, yMeHHe CoOBepllaTh OCO3HAHHBIH BBIOOp Oyaymel mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpPa30BaHHUIO B 00IACTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4ecKOro BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh ~ IKOJIOTMUECKOW  KYJIbTYPHI, OCO3HAHHE  TIJI00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

MJIAHUPOBAHUE U OCYLIECTBIICHUE JCHCTBHI B OKPYKAIOLIEH Cpelie HA OCHOBE 3HAHUS LENel
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;



pacuIpeHre OIbITa JCATEIBHOCTH YKOJOTMYECKON HAINPaBICHHOCTH HAa OCHOBE MMEIOIIMXCS
3HaHW TI0 PHU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PECHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3HYECKON HAYKH,

OCO3HAHHE IICHHOCTH HAyYHOW MIESITeNbHOCTH, TOTOBHOCTh B TMpoOllecCe H3y4YeHHs (DU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyallM3UpoOBaTh MpoOiieMy, paccMmarpuBaTth €&
BCECTOPOHHE;

ONpEeNEeNATh UEIHU ACSITEIbHOCTH, 331aBaTh MAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBACMBIX (DU3HUSCKUX SBIICHUSX;

pa3pabaTeiBaTh IJIaH pelIeHUs MPOoOJIeMbl ¢ YYETOM aHallM3a UMEIOLIUXCA MaTepuaibHBIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHHBATh COOTBETCTBHE pE3YJIbTATOB LIEJISIM,
OLICHUBATh PUCKH IMOCIEICTBUI AESITEIBHOCTH;

KOOPJMHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUSIX pPEaIbHOrO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh TBOPUYECKOE MBIIIJICHUE ITPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBarenbckme 1eHCTBUSA:

BJIQJICTh HAYYHON TEPMHHOJIOTHEH, KIFOYCBBIMU MOHSATUSAMU M METOAaMH (U3HUYECKON HAyKH;

BJIa/IETh HABBIKAMH Y4eOHO-HCCIIEeI0BATENIbCKON M TPOEKTHOM JIEATENBHOCTH B 007acT (DPU3UKH,
CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUs 3a7a4 (PU3NIECKOro
COZIepKaHusl, TPUMEHEHUIO PA3JINYHBIX METO/I0B ITO3HAHMS;

BIIAJICTh BUJAMHU JICATEILHOCTH TIO0 TIOJIYYCHHIO HOBOTO 3HAHUs, €ro WHTEPIpPETaINH,
MpeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX yYEOHBIX CHUTYalMsX, B TOM YHCJE MPU CO3TAHHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh TPUUMHHO-CJIEACTBEHHBIE CBSI3U M aKTYalM3UPOBAThH 33/1auy, BbIIBUTATh TUNIOTE3Y €€
pelieHusi, HaxoAUTh apryMEHTHI ISl JI0Ka3aTelbCTBA CBOMX YTBEPKIEHUM, 3a/laBaTh MapameTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4H Pe3yabTaThl, KPUTHYECKU OIICHUBATH UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJayd B 00pa30oBaTEIbHON NEATETLHOCTH, B TOM
qrclie MPU U3YYeHUU (DU3HKY;

JlaBaTh OIIEHKY HOBBIM CHUTYAITUsIM, OILICHUBATh TPHUOOPETEHHBIM OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 007aCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE MJIEU, TPEAJIaraTh OPUTMHAIIBHBIE TIOJX0/IbI U PEILICHUS;

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

Pabora ¢ ungopmanueii:

BJIAJICTh HABBIKAMH TMOJTyYeHUs HHPOpMAINKA (PU3NIECKOTO COACPKaHMSI U3 NCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOATENIbHO OCYIIECTBIISITh IOUCK, aHalu3, CUCTEMAaTU3allMi0 U HHTEPIPETALHUIO
nH(pOpMaIUK pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(MOPMAIINY;



HCIIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTMHA B pPELICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a7a4 C COONMoJaeHueM TpeOoBaHUIt
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHrs, PABOBbIX U ITUUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJAEPKaHMS B pa3iMuYHbIX (hopMarax ¢ yd4€TOM Ha3HAuEHUs
uHbOpMallMM W IIEJICBOM  ay[UTOpWHU, BBIOWpAs ONTUMAIBHYIO (QOpMYy TPEIACTABICHUS U
BU3YaJIM3al1H.

KoMMyHHnKaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe 1eiicTBUS:

OCYIIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKHU U BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacmo3HaBaTh MPEIMOCHUTKY KOH(PIMKTHBIX CUTYaIlui U CMSITYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JJOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BbIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX ACHCTBHI ¢ y4y€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,

MIPUHUMATH LI€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH ACHCTBUSA 110
€€ NOCTHKECHMIO: COCTAaBJATH IUIAH JEHCTBHMM, pacIpenessiTb PO C y4ETOM MHEHHHM YYaCTHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOU paboTHI;

OIICHMBATh KayeCTBO CBOETO BKJAaJa U KaXKJIOr0 y4aCTHHKAa KOMaHJIbl B OOIIMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHMBaTh HUAEH C TMO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MMO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3NMYHBIX CUTYALMSX, MPOSBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHble yHUBepcaJbHbIEe YUeOHbIE 1€l CTBHA
Camoopranu3aums:

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATEIbHYIO JACSITENbHOCTh B 00MacTH (QU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJATh IUIAH pELIEHUsT pPacdy€THBIX M KAa4yeCTBEHHBIX 3ajad, IUJIaH
BBITIOJTHEHUS IPAKTUYECKOM pabOoThI C Y4ETOM HMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MIPEATIOYTEHU;

JlaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;

pacuupsaTh paMK{ y4eOHOTO TIpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTEHU;

JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pELLIECHHUE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHHUIO W TPOSBICHUIO IPYAULUU B 00JacTU (DU3HKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLNOHAIBHBIN HHTE/JICKT:

JlaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCUTH KOPPEKTHBHI B JCSATEIHHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH IMO3HABATEIbHOW peQIIeKCHMM KaK OCO3HAHMS COBEPILAEMBIX JACUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pe(IIeKCUU IJIs OLIEHKH CUTYalluH, BHIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTAaTOB JCSITCIHHOCTH;

MPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U QpTYMEHTHI APYTHX MIPH aHATU3€ PE3YIbTATOB JEATEILHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce nocTukeHUs JTMYHOCTHBIX PE3yJIbTAaTOB OCBOEHHS MpOrpamMmbl Mo (usmke ais
YPOBHsI cpenHero oOmero oOpa3oBaHus y OOYYalOLIMXCS COBEPILIEHCTBYETCS SMOLMOHAIBHBIN
MHTEJJIEKT, MPEANoaralonuil chopMUpPOBaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh TOHUMATh CBOE HSMOLMOHAIBHOE COCTOSHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a



CBOE TOBEAEHHUE, CIOCOOHOCTh AaJaNnTHPOBATHCI K HMOIMOHAIBHBIM H3MEHEHUSM M TIPOSBIATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIIOYAIONIEH CTPEMIICHHE K TOCTIDKEHHIO LIEJIU U YCIEeXy, ONTHMU3M,
MHHUIMATHBHOCTH, YMEHUE EHCTBOBATh CXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHMAaTh AMOIMOHAJIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIOYAIOMIUX CIIOCOOHOCTh BBICTPAMBAaTh OTHOUICHUS C JAPYTUMH
JFOAbMU, 3200TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konny obyuenuss B 10 kjacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBaTh Ha IMpHUMepax pojb U MecTo (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOU
JIeATEIbHOCTH JIFOCH;

YUYHUTBIBATh TPAHUIBI MPUMEHEHHUS H3YYCHHBIX (U3HMUYECKUX MOJENei: mMaTepualibHas TOYKa,
WHEepLHaIbHas CUCTeMa OTCUYETa, aOCOMOTHO TBEPIOE TEIO, UACaIbHBINA a3, MOAEIN CTPOSHUS ra3oB,
KUAKOCTEH U TBEPBIX TeI, TOUSUHBIN ANEKTPUUECKUHN 3apsijl IPH pelieHnd (HU3HUECKUX 3a/aY;

pacrio3HaBaTh (pU3MUECKUE SBICHUS (IIPOILECCHI) U OOBSICHATH X HA OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMSI BELIECTBA M DJIEKTPOAMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE IPSIMOJIMHENHOE JBM)KEHUE, CBOOOIHOE MaJieHUue Tell, ABM)KEHUE 110 OKPY>KHOCTH,
WHEpLUA, B3auMoeiicTBue e, uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX
TeJN, U3MEHEHHe oO0bEMa Ten MpU HarpeBaHUM (OXJIAXKJEHUU), TEIUIOBOE PAaBHOBECHE, HCIApEHUE,
KOH/JICHCAllMs, TUIABJICHHE, KPUCTA/UIM3alusl, KUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIUICHUE JABJICHUS
rasa Ipu €ro HarpeBaHUM B 3aKPBITOM COCYyJAE€, CBA3b MEXIYy IlapaMeTpaMu COCTOSHHs ras3a B
M30IIpolieccax, MEKTPU3aLUs Tell, B3aUMOJICHCTBHUE 3apsi/I0B;

OIHMCHIBATh MEXAHUYECKOE JIBIDKEHUE, WCIOJIb3Ys (DM3MUECKHUE BEIIMYUHBI: KOOPAMHATA, MYTh,
NepeMeNIeHne, CKOpPOCTh, YCKOPEHHE, macca Teja, Cuja, UMIIYJIbC Tejla, KMHETHYecKas SHEeprus,
MOTEHIIMAIbHAS DJHEPIHsi, MeXaHW4eckas paboTa, MEXaHHYecKass MOIIHOCTh; TMPU OMUCAHUU
MPAaBUIIBHO TPAKTOBATh (DM3MUECKUN CMBICT UCHOIB3YEMBIX BETUYHMH, UX O00O3HAUYEHHUS M €IUHHIIBI,
HaxO0JIUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMH BEIHUYUHAMU;

OIMCHIBATh M3yUEHHBIC TEIUIOBbIE CBOMCTBA TENl U TEIUIOBBIE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: JaBJICHUE Ta3a, TEMIIepaTypa, CPeaHsIss KHHETUYECKast IHEPTUs XaOTHYECKOTO JIBHKCHUS
MOJIEKYJI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOThl, BHYTPEHHSS SHEPIHs,
pabora raza, Ko3()PHUIIMEHT MOJE3HOTO JAEHCTBUS TEIJIOBOTO JBHUTATENs; MPHU OMHUCAHUM MPABUILHO
TPaKTOBaTh (PU3NYECKUN CMBICT UCTHOIB3YEMBIX BEIHYMH, WX OOO3HAYEHUS U €IUHUIIBI, HAXOIUTh
(OopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUYMHY C IPYTUMU BEJIMUHNHAM;

ONMCHIBaTh H3YYEHHBIE JIIEKTPUUYECKHUE CBOWCTBA BELIECTBA M DJIEKTPUYECKUE SBIICHHS
(mpouecchbl), HCMONb3ysl (U3MUECKHE BEIMUUHBL: JJIEKTPUYECKUI 3apsj, 3JIEKTPUYECKOE TOoJe,
HaMpsKEHHOCTh TOJISI, TOTEHIIMAN, PA3HOCTh MOTEHUMAJIOB; MPU ONKWCAHUM NPABUIBHO TPAKTOBAThH
(GU3UYECKUN CMBICT HCIIOB3YEMBIX BEJIMYWH, MX O0O3HAYCHUS W CAWHHMIIBI, yYKa3bIBaTh (hOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BETMUUHY C APYTUMHU BEJIMYUHAMU;

aHAJIM3UPOBaTh (U3NYECKHUE TMPOLECChl U SIBICHUS, HUCHONB3YyS (U3HUECKUE 3aKOHbI U
NpUHLMUIBL: 3aKOH BcemupHoro taroreHus, I, II wm III 3akonsl HproTOHA, 3aKOH coxpaHEHHUs
MEXaHWYECKON HHEPTrUM, 3aKOH COXPAHEHUS HMITYJbCa, MPUHIUI CYMEPIO3UIIUN CHJI, TPUHIINI
paBHONpaBUs HMHEPLUHUAIBHBIX CHUCTEM OTCUETA, MOJEKYISIPHO-KUHETUYECKYI0 TEOPHUIO0 CTPOECHUS
BEII[ECTBA, TA30BbIE 3AKOHBI, CBA3b CPEHEN KMHETHYECKOW YHEPTUU TEIUIOBOTO ABUKEHUS MOJIEKYH C
a0CONIOTHOW TEMIEepaTypoil, MepBbIi 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHs SJIEKTPHUECKOTO
3apsija, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE
BBIpQXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;

OOBSCHITH OCHOBHBIC TPHHIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KHU3HU;

BBITIOJIHATh OKCHEPUMEHTHl 10 MCCIEAOBAHUIO (PU3UYECKUX SIBICHUH U TPOIECCOB C
WCIIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX M3MEPEHUH, IpU 3TOM (POpMyYIHpOBaTH MpodiieMy/3aaady u



TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 TPEIJIOKEHHOTO O0OpyAOBaHMS,
IPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYILLIECTBIIATh MPSIMbIE U KOCBEHHbIE M3MepeHMs (PU3NYECKUX BEIMYUH, IIPU 3TOM BbIOUpATh
ONTUMAJILHBIA CIOCOO M3MEPEHHS M HCIOJIb30BATh W3BECTHBIE METOJbl OIEHKH IOTPEIIHOCTEH
W3MEPECHMUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (U3WYECKMMU BEIMYMHAMU C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEHUl, MpU 3STOM KOHCTPYHpPOBATh YCTAHOBKY, (HUKCHUPOBATh pE3yibTaThl MOJYyYEHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BUAE TaONMIl W TpauKOB, AENaTh BHIBOJBI MO pe3yibTaTamM
UCCIIEIOBAHMS;

coOmoaaTh mpaBmiia 0€30MaCHOTO TPyJla IpU MPOBEACHUHU HCCIEIOBAHUN B paMKax y4yeOHOTO
JKCHEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM W IMPOEKTHOW JEATENIbHOCTH C HCHOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

pemaTh pacy€THble 3aJjaud C SBHO 33aJaHHOM (PU3MUECKOW MOJEINbI0, UCHOJb3Ys (hU3HUYECKHE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4i BHIOMPATh (PU3UUYECKYIO MOJIEIb, BHIACAT
¢u3nueckue BeIUMYUMHBI M (HOpMYJbl, HEOOXOAMMbIE sl €€ pelIeHus, MPOBOAUTH pPacuérbl U
OLICHUBATh PEATLHOCTH MOJyYEHHOTO 3HAUCHUS (PU3UUECKON BETHUNHEI;

peliaTb KauyeCTBEHHBbIE 3aJauyd: BBICTPAMBATh JIOTMYECKM HENPOTHBOPEUYMBYIO IETOYKY
paccyXIeHUI ¢ ONOpPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

WCITIOJIB30BATh MIPU PEIICHUH YUYEOHBIX 3a/1a4 COBPEMEHHbIE MHPOPMALMOHHBIE TEXHOJIOTUH JJIS
IIOUCKA, CTPYKTYpUPOBAHMs, MHTEPHpPETallMd M MpPEICTaBICHHUsS Y4eOHOH M Hay4dHO-TIONYJISPHOM
uH(pOpMaLlK, MOJYYEHHON W3 PAa3IUYHBIX HCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATH IMOIYYAEMYIO
UH()OPMAIIHIO;

MIPUBOAMTH MPUMEPHI BKJIaa POCCUICKUX M 3apYOCKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCTIOJIB30BATh TEOPETUUECKUE 3HAHHS 1O (U3UKE B TOBCEIHEBHOW XU3HHU ISl 0OECreueHUs
0€30I1acCHOCTH MpH OOpallleHuu C NpUOOpaMU U TEXHUYECKUMHU YCTPOMCTBaMH, IJs COXpaHEHHUs
3/10pOBbs U COOTIOAEHUSI HOPM KOJIOTMUYECKOT0 TIOBECHUS B OKPYKaIOILEH CPEeLE;

paboTaTh B Ipymne C BBITOJHEHHEM pa3IMYHBIX COLMAJIBHBIX pPOJIEH, MIAHUPOBATH PabOTY
IPYNIbl, palOHAIBHO pacHpeleNaTh 00S3aHHOCTU U TUIAHUPOBAThH JIEATENBHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJEKBaTHO OILICHMBAaThb BKJAJ KaXJOr0 W3 YYaCTHUKOB TpPYNIBl B pELIECHUE
paccMatrpuBaeMoi MpoOIEMBI.

K xoHny obywyenus B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

J€MOHCTPHPOBATh Ha MpHUMEpPax polb M MeCTO (UMK B (HOPMUPOBAHMM COBPEMEHHON
HAay4YHOM KapTHUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTHYECKOU
NeSITebHOCTH JII0/IeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUWUTHIBaTh TpaHMIBl  NPUMEHEHUS M3YyYEHHBIX  (QU3NYECKUMX  MOJENe:  TOYEeUHBIN
IIEKTPUYECKUH 3apsl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETA, SIAEpHAs MOJENb aTOMAa, HYKJIOHHas
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHnH (PU3NUecKUX 3ajay;

pacrio3HaBaTh (U3NYECKHE SBIEHUS (IpPOLECChl) U OOBIACHATH HMX HA OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKM W KBAaHTOBOM (DM3HMKHU: JIJIEKTpUYecKass MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHMCTBUS TOKA, B3aUMOJEHCTBUE MarHUTOB, DJIEKTPOMAarHUTHAsT MHAYKLUS,
JefiCTBME MarHWTHOTO TOJS Ha MPOBOAHUK C TOKOM M JBIKYILIMHCS 3apsll, 3JIEKTPOMAarHUTHBIE
KoJleOaHHUsT W BOJIHBL, NPSAMOJIMHEHHOE paclpoOCTpaHEHUE CBETa, OTPAKEHHE, IpeOMIICHHE,
uHTepdepeHys, Audpakiuus U MOIspU3alus CBeTa, JUcnepcust cBera, GoTorekTpudeckuil rp ekt



(potoaddexT), cBeToBOE maBIEHWE, BO3HUKHOBEHHUE JIMHEMUYATOTO CIIEKTpa aroMa BOJIOPO/a,
€CTEeCTBEHHAs U MCKYCCTBEHHAsl PaJJOAKTUBHOCTD;

ONMCHIBaTh M3Y4YECHHbIE CBOWCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTh PA3JIMYHBIX CPEJ) M JJIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI),
UCTONB3Ys (pU3MUecCKue BEJIMYMHBI: AJIEKTPUUECKUM 3apsf, CHla TOKa, JIEKTPUYECKOE HalpsDKEHUE,
AIIEKTPUUYECKOE COMPOTHBICHHE, PA3HOCTh IOTEHIMAJIOB, AJIEKTPOABIKYINAs CHia, paboTa TOKa,
UHAYKIUS MarHUTHOrO mojs, cuia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYILKH, SHEPIrus
AIIEKTPUYECKOTO W MAarHWTHOTO MOJIEH, MEepHOA M 4YacToTa KoJjeOaHWi B KOJeOaTeIbHOM KOHTYpE,
3apsil M CWIa TOKAa B IIPOLIECCE T'apMOHMYECKHUX 3JIEKTPOMArHUTHBIX KosebaHui, (okycHoe
paccTosHEe W ONTHYECKasl CHJIAa JIMH3BI, IPU OMUCAHUU MPABHIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCIMOJIb3YEMBbIX BEIMYMH, X 0003HAUYEHUS U €IUHMILIbI, YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JITAHHYIO
($U3NUECKyI0 BETUUMHY C IPYTHMMHU BEIIMYHMHAMU;

OIMCBIBATh M3YYEHHBIE KBAHTOBBIE SIBJICHUS U INPOLECCHI, UCMONB3Ys (PU3HMUECKUE BEIMYUHBIL:
CKOpPOCTh 3JIGKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTUs U UMITYJIbC (OTOHA,
HepuoJl TOodypacnazia, 3HEPrusl CBs3M AaTOMHBIX S7ep, MPU ONMCAHUM IPABHIIBHO TPAaKTOBAaTh
(GU3NUECKU CMBICI HCIOIB3YEMbIX BEIMYUH, UX OOO3HAYCHHS W CAMHUIIBI, yKa3bIBaTh (OPMYJIHI,
CBSI3BIBAIOIME JIAHHYIO (PU3MUECKYIO BEIUYMHY C JPYTUMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE
(bu3n4ecKoil BETUUNHBL;

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl W SBICHHS, HWCHOIB3ysd (PHU3MUECKUE 3aKOHBI H
OpUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO M MapauIeIbHOTO COEIMHEHMs MPOBOJIHUKOB,
3akoH  Jxoyng—JleHua, 3akOH  3JEKTPOMarHUTHONM  MHAYKLUMH, 3aKOH  IPSMOJUHEIHOIO
pacrpoCTpaHEHHsT CBETa, 3aKOHbl OTPaKEHHUsSI CBETA, 3aKOHbI IPEJIOMJIEHHUS CBETa, YpPaBHEHME
OnHmreitHa 1151 porodddexra, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH
COXpPaHEHMsI JIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MAaccOBOr0 4YMcIa, mocTyiarsl bopa, 3akoH
PaAMOAaKTUBHOIO pacrajga, MpU OSTOM pa3iuyaTh CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BbIpAXKEHUE U YCIOBUS (TPaHULbl, 00JIaCTH) NPUMEHUMOCTH;

OTIpEJIeNIATh HAINpaBJICHHE BEKTOpA WHAYKLIUU MAarHUTHOTO TIOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cuinsl Jlopenua;

CTPOUTb U OIUCHIBaTh H300pa)K€HHE, CO3/1aBa€MO€ IUIOCKMM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATE OKCIIEPUMEHTHl 110 HCCJICAOBAHUIO (PU3UUECKUX SBICHUH M NPOLECCOB C
UCTIOJIB30BAaHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHHIt: MPH 3ToM (HOPMYIHPOBATH MpobiemMy/3anady u
TUMOTe3y Y4eOHOro »SKCHEpUMEHTa, cOoOMpaTh YCTAHOBKY U3 NPEAJIOKEHHOIO O00O0pYAOBaHMUS,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILECTBIAThH MPSIMbIE U KOCBEHHBbIE M3MEpEeHHs (PU3NYECKUX BEIUYMH, IPU 3TOM BbIOMpPATH
ONTUMAIIGHBIA CIMOCOO WM3MEPEHHsS W HCIOJIb30BATh W3BECTHBIE METOJBl OIICHKH ITOTPEITHOCTEH
U3MEpEHUN;

WCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYHMH C UCTIOIB30BAHMEM IMPSIMBIX U3MEPEHUI: MpH
TOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BUIE TaOJHII U TPaHKOB, JeTaTh BEIBOIBI 110 Pe3yJbTaTaM HCCIIETOBAHHS,

coOoaTh npaBuiia 6€30MacHOro TpyJa IpU MPOBEIECHUH HCCIEIOBAaHUM B paMKax y4eOHOro
HKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW UM TNPOEKTHOM JEATEIbHOCTH C HCIHOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 00OPYAOBAHUS;

pemats pacy€THbIE 3a7a4yd C SIBHO 3aJlaHHOM (PU3MYECKON MOJENblo, UCHOJb3Yys (U3NYecKue
3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/laud BHIOUPATh (PU3HUECKYIO MOJEIb, BBIICIATh
¢u3nveckne BETMYMHBI M (HOPMYJBI, HEOOXOAMMBIE sl €€ peHIeHHUs, MPOBOAUTH PACUEThl WU
OLIEHUBATh PEAbHOCTh MOJIyY€HHOTO 3HAYeHUsS (PU3MUECKON BETUUUHBI;

pemaTh KauyeCTBEHHBIC 3allauyd: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyXIeHU ¢ ONOpPOi Ha N3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCTIOJIH30BATh TIPH PEIICHUH YUIEeOHBIX 3a/1a4 COBPEMEHHbIE MHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIS
MIOUCKA, CTPYKTYpUPOBAHMs, MHTEPHpETallMd M MPEACTaBICHHUS Y4eOHOH M Hay4dHO-TIONMYJISPHOM
UHPOPMALIAN, TIOTYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3MPOBATH IMOTy4aeMYIO
UH(pOpPMAIIHIO;

OOBSICHATh NPUHIMIBI JEHCTBHS MAalIMH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3avyaTh
yCIIOBHA UX 0€30MacCHOTO MCIIOJIb30BAaHMSI B TOBCETHEBHOM JKU3HU;



MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(QU3UKOB B pa3BUTHE HAYKHU, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KHU3HU JUId OOecreyeHUs
0€30IaCHOCTH TpH OOpaIleHUH C MPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBaMH, IJISI COXpAaHEHHUS
3JI0POBBS U COOJIIO/ICHUS HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH cpejie;

paboTaTh B rpymIie ¢ BHITOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJIEH, INTAHUPOBATH PabOTy
TPYMIIbl, PAMOHAIIBHO PACTIPEAEIIATH 0053aHHOCTH U IJIAHUPOBATH JIEATEIBHOCTh B HECTAHIaPTHBIX
CUTYalUsX, aI6KBATHO OLIEHUBATh BKJIAJ KaKJOTO U3 YYaCTHUKOB I'PYIIIbI B PELLICHUE
paccMaTpuBaeMoii MpoOIeMbl.
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