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COAEPKAHUE OBYUYEHMUSA
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Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mnpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAOLIETO
Mupa. Pomnb OKCnepuMeHTa M TEOpUM B IpPOLECCE I03HAHUA IPUPOJBIL.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MYECKUX SIBICHUUA M TpoueccoB. HayuyHbie rumotesbl.
dusnueckre 3aKOHbl U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponbp u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTepUaibHOW TOUYKH, UX MPOCKIMH Ha OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIeHnii U CI0KeHUE CKOPOCTE.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBwKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NEpPEeMELICHUs
MaTepUaiIbHON TOYKU OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonuneitnoe  nBwxkeHue. J[BuKeHHEe  MaTepUaIbHOM  TOYKHA IO
OKPYHOCTH C IMMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBIDKCHHUE CHAPSIOB, IIETTHbIE U PEMEHHBIE TTepeIaun.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETA, WIITIOCTPALINS KMHEMATUUYECKUX XAPAaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenre ABWKEHHS Teja, OPOIIEHHOrO TMOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO IaICHHS.



Hanpasnenue ckopocTy pu ABUKEHUU O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnepoBanre COOTHOLIEHHS MEXAY IyTSAMH, MPOMJCHHBIMU TEJIOM 34
MOCJIEI0OBATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne NBUKEHUS 1IapyKa B BSI3KOM JKUIKOCTH.

N3yuenune ABMKEHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuanun  otHocutenbHocTH  ['amunes.  lIlepswlii  3akoH  Hbrorona.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 17151 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, CkoibxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKONBKEHUS U cujia TpeHus mokos. KoaddumuenT tpenus.
Cuita cOnpOTUBIIEHUS MIPU IBUKEHUU TEJIA B dKUJKOCTH WIIU Ta3e.

[TocTynarenbHoE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. I[lmedo cumnbl. YciaoBus
PaBHOBECHS TBEPIAOIO TEA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MOAIINITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUH.

CpaBHEeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonul

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMaruu.

HccnenoBanne yCIOBHII pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIETO0 OCh
BpAILICHUA.



Tema 3. 3akonvl coxpaneHus 6 Mmexanuke

Nmiynbc MaTtepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
Nmnynbe CWIIBI M1 U3MEHEHUME HMITyJIbCa TeJla. 3aKOH COXPAHEHUsS MMITYJIbCa.
PeakTuBHOE IBUKEHUE.

PaGota cuiibl. MOIITHOCTH CHITHI.

Kunernueckasi sHeprusi MaTepHaJbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPTUH.

[TorennumanbHas SHEprus. [TorenuuanbHas SHEprus YIIpyro
nedhopMupoBaHHONW  mpyXuHBL.  [loTeHImManpHas OSHEprust Teida  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  pabOTHI
HETMOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTUU CHUCTEMBI TEJ.
3aKOH COXpPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckne yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexoa mOTeHIIMATBEHON YHEPTUU B KHHETUYECKYIO 1 OOpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAaSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPrHUH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas Gu3nKa 1 TePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKO Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUSl 4YAaCTHL BellecTBa. MOJENM CTPOCHUS Ta30B, XUAKOCTEU U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Lenbcus.

Mopens  upeanpHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUH HUACATbHOro raza. AOCONIOTHas TemrepaTypa Kak mepa
CpeOHEW KUHETHUYECKOW SHEPruM TEIUIOBOIO ABMXKEHUs dactul rasza. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM



BelecTBa. ['paduueckoe mnpencraBieHHe M3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckre yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHHE: TEePMOMETP,
OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BemiecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COCTUHEHUH.

OnbiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO ABUKCHHUS.

Mogenb onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHA.

Monens, miuTocTpupyomas Ipupoay AaBiIeHUs Ta3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJICAIbHOrO Trasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHMI
00bEMa KOMHATHI, aBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaMETPaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmoanHaMuueckasi cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJIUHAMUYECKOM
CUCTEMBI U c1ioco0bl €€ n3meHenus. KonnuectBo TEI1oTel U pabota. BHyTpeHHsIs
SHEpPIrusi  OJAHOATOMHOrO  HWJE€ajJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3Ty4YCHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEmaoThl pu TeIIonepeaye.

[lonsitue 00 ammabatHom mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3omnpoueccam. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuki. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBL ~ AEWCTBUS  TEIUIOBBIX  MAIUH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHt mnose3Horo
neiictBus TeroBod mamwmHbL. [{ukn KapHo m ero koadduImMeHT MOIE3HOTO
JENUCTBUA. DKOJIOTHUYECKHUE MPOOJIEeMbl TEIUIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W MNPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3meHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BHUIET
npoOku u3 OYTBUTIKH TIOJ JCUCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTruu (TeMIlepaTyphl) Tea pH Terlonepeaaye.



OneiT O aauabaTHOMY pACIIMPEHUIO BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3MepeHue yaeabHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHbli mnap. YaenbHas TEILIOTa
napooOpazoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHHS OT JIaBJICHUS.

TBépnoe Teno. Kpucrannmyeckue u amopdubsie Tena. AHU30TPONHMS CBOMCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHblE Marepuaibl. [lnaBienue u
KpUCTaJIM3aius. Y aeiapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuYecKkre YCTpOWCTBA W IIPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAUTOPUMETP, TEXHOJOTUHU MOJYUYECHHUS] COBPEMEHHBIX MaTepHUasioB, B
TOM YHUCJIE HAaHOMAaTEePHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JaBJICHUH.

Crioco0bl I3MEPEHUS BIAYKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHne OTHOCUTEIBHON BIaKHOCTH BO31yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OJNeKTpu3alus Tell. OJEKTPUUECKUM 3apsa. JBa BUIa JJIEKTPUYECKHUX
3apsoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYINPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.

B3anmonerictBue 3apsaaoB. 3akoH Kyisiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe rmosne. Hanpsbk€HHOCTh  AiekTpuueckoro mnonisd.  [IpuHnun
CYyHEPHO3ULIUH ANEKTPUUYECKUX Moyeil. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIA.

Pabora cun  anektpocratudeckoro  mosiss.  I[lorenuwman.  Pa3zHocThb
noTeHUUanoB. [IpOBOJHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUUYECKOM  TOJIE.
Jusnextpruyeckasi IPOHUIAEMOCTb.

OnexrpoémkocTh. KoHneHncaTtop. DneKTpoEMKOCTh MIIOCKOTO KOHIEHCATOpa.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.



TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, dJEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KOMPOBAJIBHBIN aIlliapar, CTPYHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBre HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TIOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHUSA DJICKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIBHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, TapalIeNbHOE, CMEIIAHHOE COEITMHEHUE TPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DONEKTPOJABIKYILAA CHJIA U BHYTPEHHEE COINPOTUBICHHE HCTOYHHKA TOKAa.
3akoH Oma 114 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHUKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTb
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [omynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLNALINS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIIbHBIN
pa3psaa. Monuus. [Inazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OJJIEKTPOHArpeBaTelibHble MNPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune cuilbl TOKa U HaIPSKEHHUS.



3aBUCUMOCTh COIPOTHUBIICHUS] LUUIUHAPUYECKUX MNPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpsmMoe wW3MepeHHe JSIEKTPOIABWKYIIEH cwibl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

HckpoBoU paspsa U MPOBOAUMOCTD BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3ydeHne cMEemaHHOro0 COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue snexkrposusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoeHs B 10 kjacce oCyLIeCTBIISETCS C
y4€TOM COJEpKaTEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OHOJI0TMHU, XUMHUH, Treorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOTO
NO3HaHU: SIBJICHUE, HAay4dHbIH (akT, runores3a, Qunyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, IKCIIEPUMEHT, MOJIEITUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelmieHue CHUCTEMbl ypaBHEHUM, JuHEHHas (QyHKLHMS,
napabona, rumepOosna, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU:
CHUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHnndyeckoe JBUKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XUAKOCTEU M
ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IUCCOLMALU,
rajgbBaHMKA.

l'eoepacghus: BNaXXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHKE, IMOJUIMIIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, ObITOBOM XOJOJAMIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MIOJIyYEHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYWHBIA IIPUHTED, AIIEKTPOHArpeBaTENbHbIC npudoOpBHlI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raTbBaHUKA.



11 KIIACC

Paznen 4. JaekTrpoauHamMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MarnautHoe mone. Bektop MarHuTHOM uWHaykuuu. I[IpuHnun cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAyKIMU. KapTuHa JUHUN MarHUTHOM
MHIYKIWAH TOJISI TOCTOSIHHBIX MarHuTOB.

MarnutHOe 1TOJIE TNPOBOAHMKA C TOKOM. KapTuHa IJHMHMN WHAYKUAH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere npoBOIHUKOB €
TOKOM.

Cuita Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaNIpaBlICHUE. [[BUKEHHUE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHoOM mose. Pabota cuibl JlopeHna.

SIBiieHMEe 2NEKTPOMAarHUTHOW MHAYKUMH. [lOTOK BeEKkTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJBIKYILAs CWia HWHAYKIUU. 3aKOH BJIEKTPOMATHUTHOM
nHaykauu dapanes.

BuxpeBoe anexkrpuueckoe Moje. DIEKTPOABMKYINAS CHJIA WHAYKIHU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CAMOMHIYKIMHU. OJIEKTPOJBIXKYILAs CHUia
CaMOMHYKIINH.

DHEprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHudecknue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MarHuThbl, 3JEKTPOMArHWTHI, AJIEKTPOABUTaTEIb, YCKOPUTENINU SJIEMEHTAPHBIX
YaCTHUIl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIUW MAarHATHOTO TOJIS.

B3anmogelicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HeiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMAarHUTHON UHIYKLWH.

[TpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CUJIBI MHIYKIHUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKITUH.



Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydyeHrne MarHuTHOTO IOJIs1 KaTyLIKH C TOKOM.

HccnenoBanne AEHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.
HccnenoBanune SBICHUS 3JIEKTPOMAarHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUMHble KONEOAHUA

KonebarenpHas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJEOaHMS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryga u ($asza KoieOaHUH.
[IpyXHHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
koJjebanuii. [IpeBpaiiieHre HEPrun MpyU rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJEOaHUS B
UJEATBbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
AIIEKTPOMAarHUTHBIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUH B UJEaTLHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosebanus. Pe3onanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepegaya U NOoTpedIeHUE IEKTPUUECKON
SHEPIruM. IJKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TOBCETHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: SJIEKTPUUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHHUM JICKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKUNA MAITHHK).

HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu TOCHEIOBATEILHOM COEAMHEHUU PE3UCTOpPA, KaTyIIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopnvie pabonul

HccnenoBanne 3aBUCUMOCTH TIEPUOIa MaJbIX KOJeOaHUW rpy3a Ha HUTHU OT
JUTUHBI HUTU U MacChl Irpy3a.



HUccnenoBanne TMEpEeMEHHOr0 TOKa B LENA U3  MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

Mexanuyeckue BOJIHBIL, yCIOBHS pacrpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JuMHa BOJHBL. [lomepedHble W NPOJONBHBIE BOJIHBI.
HUnuTtepdepenius u niudpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYUYECHHS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOspHU3alus, 1udpaxius,
unrepdepenius. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 37€KTPOMArHUTHBIX BOJH. [IprMEHEHNE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IprHIMIBI paguOCBA3U U TeNEBUACHUA. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBas JAMArHOCTUKA B TEXHUKE WU MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-mieys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HaOmronenue oTpaykeHus U IPeJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnroienrie CBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB  DJJIEKTPOMAarHUTHBIX  BOJIH: OTpaKeHUE,
IpesioMJIEHUE, NOoAspu3auus, udpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. IIpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. Jlydu cBera. ToueyHbli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3o00paxxeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTehb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcust ceera. CiioKHBIN cocTaB 0enoro ceera. LIBer.

ColOuparome U pacceuBatoiiue JuH3bl. ToHkas JuH3a. DoOKycHOE
paccTosiHHEe W ONTHYEcKash cuja TOHKOW JuH3bI. [locTpoenue wnzoOpakeHHil B
coOuparonux U pacceuBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JINH30M.



[Ipenensl NPUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonnoBas ontuka. WuTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B UHTep(EpPEHIIMOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. JlubpakumonHas pemeTka. YCIOBHE HAOIIOIEHUS
[JIaBHBIX ~MAaKCMMyMOB IIpU MaJC€HUM MOHOXPOMAaTUYECKOrO CBETa Ha
TU(PPaKIIMOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapaT, MHKPOCKOI, TEeJIECKOIl, BOJOKOHHAs
onTHKa, TU(paKIoOHHas peméTKa, MOJISIPOHI.

Jlemoncmpayuu

[IpsmonuHeHOE pacHpOCTpaHEHUE, OTPAXKECHHE U IPEIOMIICHUE CBETa.
OnTuyeckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinm cpera.

Habmonenne nudpakium cBera.

HabGmonenne nucnepcuu cBera.

[Tony4yeHue cekTpa ¢ TOMOUIbIO TPU3MBI.

[Tonyyenue cekTpa ¢ mOMOIIbI0 JUPPAKLIUOHHON PEIETKH.

Habnronenue nonspusaiyu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHune nokazaresis npeaoMIIeHUs CTEKIIa.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieliHAJIbHOM TEOPUH OTHOCUTEIbHOCTH

['paHnnBI  IDPUMEHUMOCTHM  KJIacCM4ecKoM  MexaHukd.  [locrymartsl
CHEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTENBHOCTH DUHILITEWHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHUE
JUIMHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPrUEN U UMITYJILCOM PEISATUBUCTCKOW YaCTULIBI. DHEPIrus
ITOKOS.

Paznen 7. KBanToBast pusuka
Tema 1. Inemenmot K6anmoeoii OnMuKu



®dotonbl. Dopmyina [lnanka cBs3u sHepruu PoTOHA C €r0 YaCTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OTtkpeiThe u ucciaegoBanue gorodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotoapdekra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpanuna»
dboToaddexra.

JaBnenue ceera. OnbiTel I1. H. JIebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUHK, cCoTHEUHAst 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekTa.

CBeTonuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHIl.
[Lmanerapnas moxaens aroma. Iloctymarel bopa. M3nydenune wu moriouieHue
(GOTOHOB TMpU TEpexojie aToMa C OJIHOTO YpPOBHS SHEPruuM Ha Jpyrou. Bujibl
crekTpoB. CHEKTp ypOBHEU SHEPruu aToMa BOJIOPO/Ia.

BomnnoBsie cBoiicTBa yactul. Bomusl e bpoiis. KopnyckynsipHO-BOJIHOBOM
JTyaTu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3 TyUCHHE.

TexHH4eCcKkre YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHue JJIMHBI BOJIHBI JIa3epa.

HaOmronenue muHeYaThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

HaOmronenue tmHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOeHUS snpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOrO wu3nydeHus. CBoiictBa anbda-, OeTa-, raMMa-u3JIydeHUs.
Brusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa U HeulTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30tormsi.

Anbsda-pacniaz. ODIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [amma-
U3JlyyeHre. 3aKOH paJuoakTUBHOTO pacrajia.

DHeprus CBsI3M HYKJIOHOB B sizipe. SAnepHblie cuibl. Jedext Macchl sapa.



SnepHble peakuuu. JleneHrue U CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtob! HAOMIOEHUS M PETHCTPAIMH 3JIEMEHTAPHBIX YACTHII.

dyH1aMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yrK MOHU3NUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanne TpeKOB YacTHI] (10 TOTOBBIM (OoTOrpadpusim).

Pa3zgen 8. JiieMeHTHI aCTPOHOMUY U aCTPOPU3MKH

Oransl pa3BUTHS acTpoHOMUU. [IpruKIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHNE
aCTPOHOMMH.

Bun 3Bé3maoro nHeba. Co3Be3mms, spKue 3BE3NBI, IUIAHETHI, MX BHIMMOC
JBUKEHUE.

Conneunas cucrtema.

Connue. ConHeuHasi akTUBHOCTh. McTouHuk sHeprum ConHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTpaJbHBIM KIacc —
CBETHUMOCTB». 3BE3MBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TIJIAaBHOW IIOCIIENOBATEILHOCTH. BHyTpeHHee cTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHIa u
3BE3]1. DTaIbl )KU3HU 3BE3.

Mneunsiii I[lyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoaHna B
lNanaxktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SAPAX
TIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpioro B3peiBa. PEMKTOBOE M3ITyUYEHHUE.

MacirtabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUWIOKEHUHN JJI1 ONpeIeNICHUs MOJOXKEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEpPHOro MOoJylapus U IpKUe 3BE3/bI.

HabGmronenus B teneckon JlyHsl, minaner, Mieunoro Ilytu.

Oo6o0maronee NOBTOPEHUE

Ponb @Qu3uku M acTpOHOMHM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M ATUYECKOM c(hepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, poJib (U3HUUECKOU TEOPUU



B (OopMHUpOBaHMM MPEACTABICHUNH O (PUIUMYECKOH KapTUHE MHpPa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEICTABJIEHUIN O IPUPOJIE.

MesknpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce oCyIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMud MaTE€MaTHKH,
OHOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C WU3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (pakT, TUMOTe3a, (hU3WdecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHHE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUN, NpPU3HAKU TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp ¥ 00BhEMa Tell.

buonoeusa: »nextpuueckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTeabHbIC
JIIBUKEHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJvaluy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKASI CTPYKTypa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPATbHBIN
aHaJun3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocua: JUHUUA DJIEKTPOIIEpENad, TEHEPATOP IEPEMEHHOI0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHUOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMAA

OcBoenne ydeOHoro mpenmera «®Dusmka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus (6a30BbIi YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIOIINUX
JUYHOCTHBIX, METAIMIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3uKay JOJKHbI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPECHHEH MO3UIIMECH JHUYHOCTH, CHCTEMON IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOCXKJCHHH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE PEaIn3allii OCHOBHBIX HAIPABICHUU
BOCITUTATEIIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIIBHOCTh B MHTEPECAX T'PaXKIAHCKOIO
oOIIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUHU B 00pa30BaTeIbHON OpPraHU3aIlNHY;

YMEHUE B3aUMOJEHCTBOBATH C COIMAIIbHBIMA MHCTUTYTaMU B COOTBETCTBUM C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESATEIIBHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKIaHCKOH HUJICHTUYHOCTH,
MaTPUOTHU3MA;

IIECHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUHCKUX YUEHBIX B 00JIaCTH (PM3UKH U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTHUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JTMYHOTO BKJIaja B MTOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) 3¢TETHYECKOT0 BOCIIHTAHMS ;

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUAsd ICTETUKY HAYYHOTO TBOPYECTBA,
npucCyIero pu3ndeckoi HayKe;

5) TpyA0BOr0 BOCIIATAHUSI:



UHTEpEC K pa3iuuHbiM cdepaM MpoPeCcCUOHATBHOU NEATeIbHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIATh OCO3HAHHBIN BHIOOD
Oynmyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMO0Opa30BaHUIO B 00JIaCTH
(bU3UKY Ha IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rHYecKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh HSKOJIOTMYECKONW KYJIbTYphl, OCO3HAHHUE TIJI00ATLHOIO
XapakTepa IKOJIOTHYECKUX MpoOoIeM;

TUIAHUPOBAHUE U OCYIIECTBICHUE JICUCTBUIA B OKPYKAKOIIEH Cpelle HA OCHOBE
3HAHUS LEJEH YCTOMUMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue ONbITa ACATEIBHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAHUH 10 (DHU3UKE;

7) HEHHOCTH HAYYHOT0 TO3HAHUSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3UUECKON HAYKHU;

OCO3HAHME LIEHHOCTM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID W HCCIIEIOBATEIBCKYIO
JEATEIbHOCTh UHJWBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA
ba3oBrble 1oruyecKkue 1efcTBUA:
CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENIHN JIEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHXKECHUS,
BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PAaCCMaTPUBAEMBIX
bu3HYECKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCA
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBINOJHATH padOTy B  YCJIOBHUSIX PEATBHOIO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILICHUE MIPU PEIICHUHN KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBareabcKkue 1eMCTBUA .
BJIAJICTh HAYYHOM TEPMHUHOJOTMEH, KIKOYEBBIMU MOHATHUSMH W METOAAMHU
bu3HYecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJ/IOB pelIeHusl 3a/iay (PU3UYECKOTO COJAEpKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METO/I0B [T03HAHUS;

BJIAJETh BHJAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHus, HaXOIUTh apryMEHTHl JIs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (OPMYJIUPOBaTH COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IOWCK, aHAJIM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AaIIMOHHBIX
3amad ¢ CcOONIOJICHWEM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

Co3/aBaTh TEKCThl (PU3UYECKOTO COJAEpX aHUS B PA3IMYHBIX (QopMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE TelCTBHS:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (GU3UKU M BO BHCYPOUHOH JACATCIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIWKTHBIX CHUTyallud ©  CMSTYaTh
KOH(DIIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOT0 YJIE€HA KOJIJIEKTUBA;

IIPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHH,
pacnpenenarh poJd C y4€TOM MHEHHMHM Y4YaCcTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 y4YaCTHUKA KOMAaHIBl B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYaLHSIX, IPOSBIISTh TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATHBHBIM.

Pery/siTUBHBIE YHUBepPCaJIbHbIE y4eOHbIe /IeiicTBUA
Camoopranuzamnus:

CaMOCTOSITENTFHO OCYILECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JacTU
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHUS PACUYETHBIX M KadeCTBEHHBIX
3aj1a4, TJIaH BBITOJIHEHUS TPAKTHIECKON PabOThI ¢ yUETOM MMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JieNaTh OCO3HaHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIlICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMH B 00JacTH
(bU3HKHK, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BJa/J€Th  HABbIKAMU  MO3HABATEJbHOM  pediekcun Kak  OCO3HaHUSA
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHUI;

UCTIONB30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYaIluH, BRIOOpa BEPHOTO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
NeSTebHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oO0Imero oOpa3oBaHUs Yy OOyYarONTUXCS
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHH€, BUJICTh HAMPaBICHUS Pa3BUTHsI COOCTBEHHOW dMOITMOHAIBLHOU CEpHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAaMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCH K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAIIMU, BKIIIOYAIOIIEH CTpEeMIIEHHE K JOCTHUKEHUIO 1N U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICATIbHBIM Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE IO OKPYKHOCTH, HWHEPIIUS,
B3aumojiericteue Tei, nuddys3us, OpOyHOBCKOE JBM)XEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/TyXa, MMOBHIIICHNUE JABJICHUS Ta3a MPU €r0 HarPEBaHUH B 3aKPHITOM
COoCyJlie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30MpoIEeccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MYTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, mMacca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYECKasl dHEPTrusl, MOTCHIIMATbHAS dHEPIrHs, MEXaHHIecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUil CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMU
BEITMYMHAMU;

ONKCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHHS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIrusi XaOTHUYECKOTO JBMXKEHUS MOJIEKYJI, CpeIHEKBapaTUIHAS
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATessl; MpPU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAUEHUST W CAWHUIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO
(U3MUECKyI0 BEJINYMHY C JPYTUMH BEJIUYNHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSIKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTCHIIUAJIOB,;
IpU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEJMYMH, MX OOO3HAUYEHUS M EIUHHUIIbI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCIONB3Yys (U3HUECKUEC
3aKOHBI U MIPUHLMIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KMHETHYECCKOW SHEPTUHU TETUIOBOTO JIBMIKEHUS MOJICKYJI C
a0COTIOTHON TeMIlepaTypou, MEePBhIi 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalluH, NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIIOJIb30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHsS U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOoaTh MpaBuia 0€30MacHOr0 TpyJa MpPU MPOBEAECHUU UCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opyIOBaHUS;

pemarbs pacuéTHble 3aJaud C $BHO 3aJaHHON (DU3MUECKOH MOJEINbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYKIEHUI C OMOpPOM Ha M3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKHe SIBICHNUS,

UCIOJB30BaTh  IMpPU  PELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYYaEMYI0 HH(OpMaILHIO;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacCHOCTU MPH OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKaloLIeH cpene;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAlMOHATBHO pACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBAThH JCATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIa/] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PuU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCINIECH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpHU penieHuH (PU3NYECKUx
3aj1ad;

pacro3HaBaTh (pU3MYECKUE SIBJICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DUBHKH: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHUTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEMCTBME MAarHUTHOTO TMOJIsI Ha
MIPOBOJHUK C TOKOM W JIBIKYIIMICS 3apsj, SJICKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3ddheKT), CBETOBOE AaBiICHNE, BOSHUKHOBECHUE
JVMHENYaTOro CIIEKTpa aroMa BOJIOPOJA, €CTECTBEHHas W HMCKYCCTBEHHAs

PaMOAKTUBHOCTS;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
AJIEKTPUYCCKHUI 3apsjl, CHJa TOKa, JJICKTPHUECKOE HaNpPsDKCHHE, JJICKTPHUECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, MEPHOJ W YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TaQpMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBICIT HCIIOJIB3YEMBIX BEJIWYMH, MX OO0O3HAUCHUS W EIUHUILI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JTAHHYI (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMM;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI, HCIOJIB3YS
(bu3NYeCKUEe BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI |



4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJI TTOTypacIaia, YHEPTUSI CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISATh 3HAaUCHUE (PU3UUECKON BETUUUHBI;

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHaA Mg poTtodrddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCCOBOr0 4uUCia, nmoctyiaTel bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMPENENATh HAMPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBaTh MpobiIeMy/3amady H TUIOTE3y Y4eOHOro HSKCIEePUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKUX BEJIWYUH C HCHOJIb30BAHUEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHJE TAOIUI U
rpaduKoOB, eJIaTh BBIBOBI [0 PE3yIbTaTaM UCCIICI0BaHUS;

coOoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOECKTHOM
JESTEIBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemate pacu€THBIE 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKU HEMPOTUBOPEUNBYIO
LENOYKY PACCYKJIECHHN C OMOpOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUN
¥ TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSICHATh MNPUHIUIBI JCHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBHUS UX 0€30MacHOTO UCIOJIL30BaHUs B MOBCEAHEBHON
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOPAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3J0POBbSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpYyIINE C BBHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX PpOJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBI.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KJTIACC

DJIeKTpOHHbIE (LM (ppOBbIE)
Ne HaumenoBanue pazaesiop  Koamdecrso yacos o0pa3oBaTejibHbIE pecypchl
n/n H TeM NPOrpamMMbl

Bcero

Paszpen 1. DUZUKA U METOAbI HAYYHOI'O IIO3HAHUA

11 ®du3uka U METOIbI 5 bubmnoreka [HOK
' Hay4HOI'O HO3HAHMS https://m.eds00.ru/7f41bf72
Wroro no pazneny 2

Pa3zgen 2. MEXAHUKA

2.1

2.2

Kunematuka 5 bubmnoreka [IOK
https://m.edsoo.ru/7f41bf72
JlnHAMHKa 7 bu6mmoreka [JOK

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



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

53 3aKOHBI COXPAaHEHHUS B 5 bubmuotexa [JOK
' MEXaHUKE https://m.edso0.ru/7f41bf72
HWroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubnmorexa [JOK
' KHHETHYECKOU TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
3.2 OCHOBbI TEPMOAMHAMIKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS
3.3 BemiecTBa. DazoBbie 5 bubmmorexa [JOK
' . ’ https://m.edsoo.ru/7f41bf72
MEPEXOIbI
Hroro no pasneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubmuoreka [{OK
4.1 1
DIICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTostHHBIM
4.2 anexTpuueckuit Tox. Toku 12 bubmorexa HOK
' P ' https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68
[10 ITPOT'PAMME
11 KJIACC
DJIeKTPOHHBIE (HH(PPOBHIE)
HaumenoBanue
Kosmn4yecTBo yacos o0pa3oBaTesibHbIE Pecypchl
Nem/m = pa3nesioB U TeM
NMpPOrpamMMblI
Bcero
Paznen 1. JIEKTPOJANHAMUKA
MaruuTtHoe nose.
1.1 DJIeKTpOMarHuTHas 11 bubmorexa OK
' P https://m.edsoo.ru/7f41c97¢
WHIYKIHS
Hroro no pasneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
Mexanunueckue u
bubmuoreka [JOK
2.1 AIIEKTPOMArHUTHBIC 9

https://m.edsoo.ru/7f41c97¢c

KoJiebaHus


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MexaHnueckue u

2.2 3JIEKTPOMArHUTHBIE 5 bubmorexa LIOK
' P https://m.edso00.ru/7f41c97¢c
BOJIHBI
bu6mmorexa [IOK
2.3 10
Onrmika https://m.edsoo.ru/7f41c97¢c
Hroro 1o pasueny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CHEIUATBHOMN 4 bubmuotexa [JOK
' TEOPUN OTHOCUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

DJIeMEeHTHI KBAaHTOBOU bubmuoreka [JOK
4.1 6
OITHKH https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 4
Crpockue atoma https://m.edso0.ru/7f41c97c
bu6nuoreka [JOK
4, A
3 TOMHOE SPO ° https://m.edso0.ru/7f41c97c
Hroro no pazueny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMUU U 7 bubnmnorexa [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubmuoreka [JOK
' HIOBTOPEHHUE https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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