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COJEPXAHUE OBYUYEHUA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOPUM B IPOLECCE IO3HAHUS IPUPOJBIL.
DKCHEpPUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEHHE. OTHOCHUTENBHOCTh MEXAaHWYECKOTO JBUKEHMS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHUE MaTepuajbHOM TOUKH, UX MPOEKIMH HAa OCHU CUCTEMbl KOOPJUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

KpuBonunennoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C OCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpanieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC MTepeavn.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM NPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nehopMupoBaHHOM  TpykuHBI.  [loTeHnManbHast  2HEprust Tena  BOIU3U
MMOBEPXHOCTH 3EMJIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C M3MEHEHUEM MEXAaHMYECKON JHEPrUHM CHCTEMBI TElL
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpPruM Teja MpPU COBEPIICHHH pPadOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Teja Ipy Tersionepeaye.

OnpiT 1Mo aanabaTHOMY paCHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoi TypOWHBI, JBUTATENSI BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenpHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHaeHcauus. Vcnapenue u kumneHue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXa. HacblmieHHbId map. YjenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayi3aius. Y aeibHas Tersiora miasienus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHruueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

Crioco6b! U3MEpPEHUSs BIIAKHOCTH.

HaGnronenue HarpeBanust v MiiaBJieHUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmuusie padomul

N3mepeHrie OTHOCUTENIBHON BIAaXHOCTH BO3/1yXa.

Pa3znen 4. JDiaeKTpoaMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Ten. ONEKTpUYEecKud 3apsan. JIBa BuAAa 3IEKTPUYECKHX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKUA W MOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aneKTpUYecKuil 3aps.
Onekrpuueckoe mnone. Hanpspk€HHocTe  dnekTpuueckoro moisd.  [IpuHnumn



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Pabora cun  anektpocratmdyeckoro  mosis.  [loreHuman.  PasHoOCTh
MOTECHIMANOB. [IpOBOAHMKM © JUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH WU



ra3oB, 3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, B3JEKTPOIUTHUYECKAs AUCCOLMALINS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

[ToctostHHble  MarHuThl.  B3anMoOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOW HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUMU. KapThHa JAWMHWUNA MarHUTHOU
VHYKIWAH NOJISI TOCTOSIHHBIX MarHuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenria.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
IIPOBOJIHUKE, IBHKYIIEMCS ITOCTYIIATENIBHO B OJJHOPOAHOM MArHUTHOM II0JIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Henctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON MHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBrieHUE CAaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue nelcTBUsI HOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

Pasnen 5. KosieOanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONE€0AHUSA

KonebarensHast  cucrtema. CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonnyeckue konedanus. Ilepuoa, wacrtora, ammumryga v (aza KoneOaHUM.
[IpyxxuHHBI MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Koneb6arenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUSI B
UJCAIbHOM KOJI€OATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AJIEKTPOMATrHUTHBIMU KoJieOaHusiMU. Dopmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrHH B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyXIeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJeOaHuUs.

[lepemennpiii  TOK. CUHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE IEKTPUUECKON
SHEPruu. DKOJIOTMUECKUE PUCKHU TNPHU MPOU3BOJACTBE AeKTposHepruu. KynpTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHON KU3HU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB0OOOAHBIE AIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTEIbHOM COCIUHEHUM PE3UCTOpa, KaTyUIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPAa.

Mopens TMHUY NEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TIEPHOJAa MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKa B LENH W3 ITOCIEA0BATENBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNHbIE 6OJIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumon. Ckopoctsb
pacnpocTpaHeHHsi W JJMHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
WNuTepdepentus u nudpaxiiys MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMJICHHUE, MOoJsipu3anus, Tudpaxuus,
uaTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkaya 37€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paqnookaus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEbI.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IPUMEHCHHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTUKAa B TEXHUKE WM MEAULHUHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTEHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIpoOCTPaHEHUE MONIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromieecst Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepeHnu 1 audpakiiiu MEXaHU4eCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW M
YaCTOTOM KOJIeOaHMIA.



Uccnenosanue CBOWICTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMiIeHUE, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. I[IpsMonnMHENWHOE pPacHpOCTpaHEHUWE CBETa B
oqHOpOaHOM cpene. JIyd cBera. TOYECUHBINM UCTOYHUK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoviieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. LBer.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosITHUE M ONTHYECKas CHjia TOHKOW JuH3blL. IlocTpoeHue u3oOpaxeHUil B
coOuparomux U paccenBaromux JuH3ax. Dopmynia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JTaBaeMo€ JTUH30M.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wurepdepennuss cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemeéTka. YcIoBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH TAJCHUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHUE: OYKH, JIyIIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMmonuHeiHOE pPacIpOCTPaHEHUE, OTPAXKEHHE U IIPEIOMIICHHE CBETA.
OnTtuyeckue MpuOOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanne CBONCTB U300paKeHUI B JTMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIA.

Habmonenune narepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHne cekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue cnekTpa ¢ MOMOIIBI0 TUGPAKITMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



H3mepenune nokaszaresns npeaoMICHUs CTEKIIA.
HccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.
Habnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEJILHOCTH

['panubr IIPUMEHUMOCTH KJIaCCUYECKOM MEXaHUKH. [TocTynatsl
CIICIMATIbHOM TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHIIITEIHA.

OTHOCUTENTBHOCTh OJITHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHM U COKpaIlleHUE
JUTAHBIL.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTU
MTOKOSI.

Pasznen 7. KanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €70 YACTOTON. DHEPTUS
U UMITYJIbC (POTOHA.

OtkpsiTe U uccienoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoaddexra. YpaBuenue DuHmTeitHa 11t poTodpdexra. «KpacHas rpaHunar
dboToaddexra.

JlaBnenue cBera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YCTpONCTBA M MPAKTHUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(doToaaTUMK, CoTHEYHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHET0 GhoTodddexra.

Cseroaunon.

Conneudnas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccesHUIO 0 -HaCTHIL.
[ImanerapHas Mozens aroma. Iloctynatel bopa. M3nydenue u morsiomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/IA.

BonnoBele cBoiicTBa yactul. Bosnsel e bpoinsa. KopyckynsspHO-BOJIHOBOM
yaJTu3M.

CHoHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habmnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHMs sApa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOTO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHHs.
BrnusiHne paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpelTHE  TpoTOHA W HeWrpoHa.  HykimonHas  Mozens — saapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjipa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext macchl sapa.

SAnepusle peakuun. /lenenue u CUHTE3 AIEp.

Anepnsnii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TIEPCIIEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTtonbl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dynaameHnTanbHble B3auMoAecTBU. EQMHCTBO (pr3nueckoit KapTUHBI MHpa.

TexHnueckne yCTpOMCTBA M IPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, simepHblii peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CYE€TYMK MOHU3BUPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTull (110 roTOBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPUZNKH

DTarnbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKUe 3BE3MBI, IUIAHETBI, UX BUIAMMOE
JIBHOKEHHE.

ConHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW MOCJENA0BaTEIbHOCTU. BHYyTpeHHee cTpoeHue



3BE311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii [TyTte — nama T'anaktuka. [lonoxenune u aBuxkeHue CoyHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa060ma. Pazberanue raiakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vyenuueckue nabnrooenus

HabitoieHus: HEBOOPYKEHHBIM IJ1a30M C HCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI1 ONpeeNeHus MOJOXKEHUsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJIylIapus U IpKHUeE 3BE3/bI.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NedaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib PU3NIECKON TeOpUn
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (DUINYECKON KapTHHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MHpa B OOILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUI O IIPUPOJIE.

MexnpeaMeTHbie CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiuecTBisercs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTUKH,
Ouosoruu, XMMHUHU, reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3smyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIC JJIEMEHTAPHBIX (YHKIUH, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
oTmpe/eNeHIe TIONIAIN IIIOCKUX GUTyp U 00bhEMa Tell.

buonocus: »nekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JNBWKEHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW NPUPOAE, ACHUCTBUE
paauanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUA KPHUCTAUIMYECKOM PpEHETKH, CHEKTPaJbHbIN
aHaIN3.



leoepaghus:  MarHuTHBIC TIOMIOCA 3E€MJIM, 3aJ€KH MarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUI.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHOHHAA I€Yb, paaap, PaaAUONPUEMHHUK, TEIEBU30DP,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.

HOCTI/I)KCHI/IIO MOCTABJIEHHOM 1eJIM BOCIIUTAHMUS IIKOJILHUKOB 6y,lIeT
CIT0OCOOCTBOBATH PCHICHUC CICAYIOINX BOCIIUTATCIIbHBIX 3a/1a4:

® YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOIICHUI MEXIY YUUTEIEM U €ro YICHHKAMH,
CIIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPUSTHIO yYalIUMUCA TpeOOBaHUI U MPOCHO
YUUTENs, MPUBJICYCHUIO WX BHUMAaHMS K OOCY>KTaeMoOil Ha ypoke HH(pOpMAIINH,
aKTUBHU3AIIUU ux NO3HaBaTENbHOM NeSITeNIbHOCTH;
® MOOYXJEHUE MIKOJILHUKOB COOJIOAaTh HA YPOKE OOMICTIPUHSTHIC HOPMBI
NOBEACHUS, IMpaBUiia OOMIEHUS CO CTAPIIUMHU (YUUTEISAMH) W CBEPCTHHKAMU
(IIKOTPHUKAMH), TPUHIUIB y4eOHOW [UCHUIUIMHBI W CaMOOpPTaHHW3aliHy;
® MPUBJICUCHUE BHUMAHUS IIKOJHHUKOB K IEHHOCTHOMY acCMEKTy M3ydaeMbIX Ha
ypOKax SIBJICHUM, OpraHu3aiusi ux padoThl C MOJTy4aeMOl Ha ypOKe COIUAIbHO
3HAUUMOW WHGOpPMaIel — HHUIMUPOBAHHE €€ OOCYKICHHs, BBICKA3bIBAHUS
yUYalIMMHCS CBOETO MHEHUS 10 €€ MOBOAY, BRIPAOOTKU CBOETO K HEM OTHOLICHMUS; ®
UCTIOJIb30BAaHUE  BOCHUTATEIBHBIX  BO3MOXKHOCTEH  COAEp)KaHUA  Yy4eOHOro
IpeIMETa Yepe3 IEMOHCTPALMIO JETSAM IPUMEPOB OTBETCTBEHHOT'0, TPAXAAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIOOUS U JOOpOCEpACYHOCTH, Yepe3 MOoa00p
COOTBETCTBYIOIIUX TEKCTOB JUIA YTCHHs, 3a1ad ISl PEHICeHHs, MPOOJIEMHBIX
CUTYaIH JUTSI o0CyXaeHUs B KJ1acce;
® [pUMEHEHHWE Ha YPOKE UHTEPAKTUBHBIX GOpM pabOThl  yYAIIUXCH:
UHTEJUIEKTYaJbHBIX ~ WUIP, CTUMYJIMPYIOIIMX IO3HABATEJIbHYI0  MOTHBALUIO
MIKOJIbHUKOB; TUAAKTHUYECKOrO TeaTpa, IJe IMOJIy4eHHble Ha Ypoke 3HaHus 17
OOBITPBIBAIOTCSI B TEATPAIbHBIX IMOCTAHOBKAX; IUCKYCCHH, KOTOpBIE AIOT
y4YaniuMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO JHAJIOTA;
TPyNNOBOM paboThl WM pabOTHI B Mapax, KOTOPhIE y4aT MKOJIbHUKOB KOMaHHOU
pabote u B3aUMOJICHCTBUIO C IpYTrUMU JEThMU;
® BKJIIOYEHHE B YPOK HUIPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT TMOJJIEPKATh
MOTHUBALIMIO JIeTe K TMOJIY4YEHUIO 3HAaHWM, HaJaXUBAaHUIO IO3UTUBHBIX
MEXJIUYHOCTHBIX ~ OTHOLIEHWM B KJacce, IMOMOTalOT  YCTaHOBJIEHUIO
T00poXKenaTeIbHON atMocepsl BO BpeMsi ypOoKa;
® opranuzanus me@cTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX yUYaIIUXCS HaA WX



HEYCMEBAIOIIMMUA  OJHOKJIACCHUKAMHM, JAIOIIET0  IIKOJbHUKAM  COIIHAJIBHO
3HAYUMBIT OTIBIT COTpYIHHYECTBA u B3aMMHOM MIOMOIIIH;
® YHUIIMAPOBAHUE U TIOAJIECPKKA MCCICTOBATEIHCKON ACITEIHPHOCTH MKOJILHUKOB
B paMKax peaju3alud WMU WHIUBUIYAIbHBIX W TPYIIOBBIX HCCIIEIOBATEIHCKIX
IMPOCKTOB, YTO JAacT IIKOJbHUKAM BO3MOXXHOCTH TIPHOOPECTH  HABBIK
CaMOCTOSTEIILHOTO PEIICHUs TEOPETUISCKON MPOOJIeMbl, HABBIK T€HEPUPOBAHMSI U
odopmiieHHsT COOCTBEHHBIX HJIEH, HABBIK YBaXUTECIHHOTO OTHOIICHHUS K YY>KUM
uzaesM, opOpMIIEHHBIM B paboTax IpYrux HCCienoBaTeseil, HaBbIK MMyOJIMYHOTO
BBICTYIUICHUS TIepe]] ayJIuTOpHUeH, apryMEHTUPOBAaHUS W OTCTaMBAHUS CBOEH
TOYKH 3PCHUS;

¢ 3aHUMAaTEJIbHBIE YPOKHU: YPOK - JIeJIOBAsl UTPa, YpPOK — MyTEIIECTBUE, YPOK
MacTep-KJ1acc,ypoK-UCCIEJOBAHUE U JIp.

¢ [[penmeTHbIEC HEETHN

¢ JIHu 310pOBbs

¢ Henensa 6€30macHOCTH

® Henens rpamoTHOCTH

® MecSIYyHHKH U ICKabl, MOCBAIIEHHBIC TaMITHBIM M 3HAMEHATEIbHBIM JIaTaM
¢ [loaroToBKa M 3alIUTa UHAUBUAYIBHBIX TPOCKTHBIX U UCCIEI0BATEIBCKUX
pabor

® DJIeKTUBHBIC MMPEIMETHI U KYPChl HA OCHOBAaHWU UHIMBUIYAIbHBIX 3aIIPOCOB
yqarmxcst



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aMMOAECHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;



5) Tpy10BOI0 BOCIMTAHMS:

UHTEpPEC K pa3IMyHbIM cdepam npodhecCHOoHANbHOU JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKOM KYJIbTYphl, OCO3HAaHHE TJI00aTBLHOTO
XapakTepa 3KOJIOTMYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuipeHrde OmbITa JEATEIbHOCTH JKOJOTHMYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 10 QUBHUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME IIEHHOCTH HAy4YyHOU JeSITeJIbHOCTH, TOTOBHOCTh B MpOIIECCe
u3ydeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NEATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoOBaTh  MPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh UEIH ACATEIbHOCTH, 3a/1aBaTh IAapaMETPbl U KPUTEPUU HX
JIOCTHIKCHHS,
BBIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(U3UYCCKHX SIBICHUSAX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHajau3a WMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIOJHATH pabOTy B YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU IMOHATHUSMH U METOAAMHU
dbu3nuecKoi HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUINOTE3y ©€ peIIeHUs, HaXOIAUTh apTYMEHTHI MJIs JOKa3aTeIhCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhI U KPUTCPUU PEIICHHUS;

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3aJa4 ¢ COONIOICHHEM TpeOOBaHWA HPTrOHOMHUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI, pPECypcocOepexeHus, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXKJIOTO YYacTHHKA KOMAaHIbI B
OOIIHiA pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO IPHUHUMATh PEIICHUS II0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

IPUHUMATH Ce0s, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHTBl JPYTUX TIPU aHaJIu3e pe3yJbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporecce moCTHKEHHS] JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUS Yy OOyYarONIUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HUHTEJIICKT, IIpEATOJIaratoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CcaMOpEeryJIMPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCIexy, ONTHMM3M, WHUIMATUBHOCTb, yMEHHE JCHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIFOYAIOIINX CITIOCOOHOCTh BBICTPAMBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MeCTO (PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuaibHasi TOUKa, MHEpLUaJIbHas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN I'a3, MOJIEIU CTPOCHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
ANEKTPUYECKUH 3apsj] NPy PEIICHUH PU3NYECKUX 3a]1ay;

pacnio3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHWMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHMS BELIECTBA U



JIEKTPOJUHAMUKHU:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHEMHOE
JBWKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYKHOCTHU, HHEpLHS,
B3auMojielcTBue Tel, nuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE KUAKOCTEN
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IPU HArpeBaHUM (OXJIAKIEHUN ), TEIIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHHE,
BJIKHOCTbh BO3/lyXa, IOBBIIICHUE TABJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy M[apamMeTpaMy COCTOSIHHMS rasa B H30Mpoleccax,
AJEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpJMHATa, MyTb, NEPEMEIIECHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTCHUUAJIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIUJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBIICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTUYECKOro JIBHKEHUS MOJIEKYJI, CPEIHEKBaApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA((DUIIMEHT TMOJe3HOTO JEWCTBUS TEIUIOBOTO JIBUTATENs; MpPH OMUCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

ONKCBIBATh U3YUYECHHBIC 3JIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUIN 3apsij,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEITMYMH, WX OOO3HAYCHHS W CIUHHUIIBI; yKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEIUYHHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3YS (HU3HUUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAHEHUs MEXAHMYECKOW OJHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
NPUHIUIN CYNEPNO3ULIUUA CWJI, MPUHIUI PABHONPABUS HHEPLHHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOTO JBUXKEHUS MOJEKYI C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPUHLHUIBI JEHCTBUS  MalllMH, MNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUsS UX OE€30MACHOTIO MCIIOIb30BaHMS B
IIOBCETHEBHOM KU3HH;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
GopMmynupoBaTth mpoOieMy/3ajady M TUIOTE3Y Y4eOHOro HKCIEpPUMEHTa,
coOupaTh YCTaHOBKY W3 TPEUIOKEHHOTO O00OpYAOBaHUS, MPOBOAWTH OMBIT U
bopMyIHpPOBATH BHIBO/IHI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OIIEHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIUYUH B
BUie Tabnuil U TpaduKoB, JAeJIaTh BBIBOABI IO Pe3yJibTaTaM HCCIIEA0BaHNUS;

co0nroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HUCCIEI0BAaHUN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemate pacu€THble 3aJaud C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

pelaTh KaueCTBEHHBIE 3a7a4: BHICTPAUBATh JIOTHYECKU HEPOTUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTABJICHUS yYeOHOW U HAyYHO-IOMYJISIPHON MH(pOpMAIUH, ITOJIYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHil;

UCTIONb30BaTh TEOPETUYECKHE 3HAaHWs MO (PU3UKE B MOBCEAHEBHOW JKU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaILlEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIA AJEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU pPEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBaTh (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMs  CBETa, JUCIEPCHUS CBETa,
dboToanexTpuueckuit 3gdext (poToadPdexT), cBETOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Yys (PU3MUYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPSKEHUE, DJICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiIa, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUYECKOTO M MArHUTHOTO TMOJed, MEPHoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUECKUU
CMBICTI HCIIOJB3YEMbBIX BEJIMYMH, MX OOO3HAYeHUS M EIAUHUIIBI, YyKa3bIBaTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJIECHUS M MPOLECCHI, HUCIOIb3YS
bu3ryuecKkrue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI M



4acTOTa CBETA, SHEPTUS U UMIYJILC (OTOHA, MIEPUOJI TIOypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIJIep, NpU OINHUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKHN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, MX OO0O3HAUCHUS] M €IUHMIIBI, yKa3blBaTh (DOPMYIIbI,
CBSI3bIBAIONIME JaHHYI0 (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUINHBI;

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3HUUECKUE
3aKOHBI W MPUHIMIBL: 3ak0H OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeILHOTO
COCIMHEHUs NPOBOJHUKOB, 3akOH Jkoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHINTEHHA s doTodrddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUs MacCOBOT'0 YHCIHA, MocTynaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasjinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKECHHE H YCJIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJISI POBOAHUKA
C TOKOM, cuJjibl Ammnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH HM300pAKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 UCCIIENOBAaHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIONKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOJIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH, MIPU
ATOM BBIOMpaATh ONTUMAJIBbHBIA CIMOCOO0 W3MEPEHUS U HCMOJb30BaTh HM3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYHWH C HCIOJIb30BAaHUEM
NPSIMBIX M3MEPEHUH: MPU HSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCMMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJUIl U
rpadMKoOB, JeJIaTh BBIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOnroaaTh mpaBuia 0€30MacHOrO TPyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W IMPOEKTHOU
NESITETLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJJaHHOM (DU3MYECKON MOJENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAM3a YCIOBUS 3a/1a9n
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3MUYECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOAMMbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
IOJIy4YEHHOT0 3Hau€HUs (PU3NUECKON BEIINUUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJb30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUsS YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH(OPMAILIUIO;

OOBSCHATh MPHUHLMIIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MACHOIO MCMOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOIECCOB OKPY)KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM JKU3HU
JUtst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEeHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAaHEHUS 3J0POBbsSl U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUS B OKPYXAIOIIEH Cpee;

paboTaThb B TIpyNIe C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh padOTy TPYNIbl, palMOHAIBHO paACHpEAeiaTh OO0S3aHHOCTU U
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pACCMaTPUBAEMOM TPOOJIEMBI.



1. TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DiIeKTPOHHBIE
HaumenoBanmue
Ne (ungposBbie)
pa3aesioB U TeM Kontpoannsbie | IlpakTnueckue
n/n Bceero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
11 ®usznka U METOJIbI 5 bubmuoreka [JOK
' HAYYHOTO MO3HAHUSI https://m.edsoo.ruw/7f41b£72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [{OK
2.1 K 5
MHEMATHRA https://m.edsoo0.ru/7f41bf72
bubnuoreka [JOK
2.2
Hlusamuia 7 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHHSI B 6 | 1 bubnuorexa [JOK
' MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMHUKA

OCHOBBI
3.1 MOJICKYJISIPHO 9 1 bubmmorexa LIOK
’ yp . https://m.edsoo.ru/7f41b£72
KHHETHYECKOUN TeopHun
39 OCHOBBI 10 | bubmuoreka [JOK

TCPMOANHAMUKHU

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



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

ArperaTHblie

33 COCTOSTHUSI BELIECTBA 5 bubmorexa HOK
' o ' https://m.edsoo.ru/7f41b£72
®da30BbIC MIEPEXOIBI
Hroro no pazgeny 24
Paznen 4. DJJIEKTPOJAUHAMUKA
bu6mmorexa [IOK
4.1 IEKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
ITocTosiHHBIN
49 AJIEKTPUYECKUM TOK. 12 bubnnoreka [HOK
' Toku B pa3miuyHbIX https://m.edsoo.ru/7f41b{72
cpenax
Hroro no pasneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

11 KITACC

Kosaun4vecTBO 4acoB D1IeKTPOHHBIE
Ne H
° anMeHOBaHMe pa3iesioB Konrpoasmsie | IpakTiueckue (undposbie)
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcbl
Paznen 1. JIEKTPOJINHAMUKA
MarunuTtHoe mnoJe. BuG 1OK
noIMoTeKa
1.1 11 1 3
DICKTpOMArHHTHAS https://m.edsoo.ru/7f41c97¢c
WHIYKUHUS
Wroro no pazneny 11
Paszgea 2. KOJIEBAHUSA U BOJIHbI
MexaHudeckue u
bu6mmoreka [IOK
2.1 3JIEKTPOMArHUTHBIE 9 1
https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
29 MexaHndeckue u 5 | bu6mmoreka [{OK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Ok https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pasnen 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI ciEIIUATIBHOM 4 | bu6mmoreka [JOK
' TEOPUU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4



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

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTHI KBAaHTOBOU 6 bub6mmoreka [{OK
’ ONTUKHU https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4.2 C 4
TpoCHHIE aToMa https://m.edsoo.ru/7f41c¢97¢
bu6mmnoreka [JOK
4.3 A 5
TOMHOE S/pO https://m.edsoo.ru/7f41¢c97¢
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DNIeMEeHThI aCTPOHOMUU U 7 1 bubnunorexa [JOK
' acTpoU3UKH https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE TIOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobuiaroee nosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 .
YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne aTra ndpoBbIie
Tema ypoka Konrpoabsnsie | IIpakTHueckune A unp
n/n Bcero H3y4eHHusi | oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
dusuka — HayKa 0 OpUPOJC.
1 Hayunrie MCT(})]I[H HOIE)H;HI/DI 1 bubnnorexa LIOK
y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeTr0 MUpPa
Poins 1 MecTo Gpusuku B
OPMHUPOBAHUHN COBPEMEHHOU
2 1(-11)21 quol;I KapTUHEI 1\/11)1/1 a, B 1 buGnnorexa LIOK
Y pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTHUYECKOU JIEeATETLHOCTH
Ioaei
Mexannueckoe IBUKEHUE.
OTHOCHUTENBLHOCTD
3 MEXaHNYECKOTO IBIKEHHUS 1 bubmmorexa TIOK
A ) https://m.edsoo.ru/ff0c3508
[Iepemenienue, CKOpoCTb,
YCKOpEHHUE
4 PaBHOMEpHOE MPSMOTMHENHOE | bubnmoreka [JOK
JNIBYOKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnmnoreka [JOK
MPSIMOJIMHEMHOE JIBUKCHUE https://m.edsoo.ru/ff0c372e
CBo0OOIHOE TaJeHHE.
6 YckopeHue ¢cBOOOIHOTO 1 buGnnorexa LIOK
p https://m.edsoo.ru/ff0c39cc
MaJleHUA



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBonuHneiiHoe 1BUXEHUE.

7 JIBrmxeHne MaTeprualbHOM bubmorexa TIOK
P https://m.edsoo.ru/ff0c3ada
TOYKH MO OKPYKHOCTH
[IpyuHUIKIT OTHOCUTENBHOCTH
g lanunes. MuepunanbHbie bu6muoreka [IOK
cucreMsl orcyera. [lepsbii https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
Macca tena. Cuna. [Ipunuun
9 Cynepno3uiuu cui. Bropon bu6mmoreka [IOK
3akoH HeroToHa i https://m.edsoo.ru/ff0c3be8
MaTepHaIbHOU TOYKH
10 Tperun 3akoH HeroToHa 1ist bu6muoreka [IOK
MAaTEPUAITBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHHUS.
11 Cuna Tsxectu. [lepBas Bubmmorexa [JOK
PP https://m.edsoo.ru/ff0c3d00
KOCMUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnuorexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment
13 TpeHus. Cuna ConpoTUBICHUS bu6muoreka [IOK
IpHU IBYKCHUH TeEJla B https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM raze
[ToctynarenbHoe u
BpallaTeIbHOE IBUKEHUE
14 abCOJIIOTHO TBEPJOTO Tena. bubnuorexa IIOK

MowmeHT cuisl. [1nedo cumsl.
VYcnoBus paBHOBECHSI TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

Nmnynbc MaTepuanibHOM TOYKH,
CHUCTEMBI MaTEPUAIIbHBIX TOYEK.
Nmnynbc cunbl. 3aK0H
COXpaHEHUs UMITYJIbCA.
PeakTuBHOE IBUKEHUE

but6mmoreka [IOK
https://m.edsoo.1u/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MarepuaibHON Touku. Teopema
00 M3MEHEHUH KHHETUYEeCKOH
SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[loTeHunanpHas 3HEprus.
IToreHuumanpHas sHEprust
ynpyro a1eopMUpOBaHHOU
npysxunbl. [loTeHnmanbHas
JHEPrus Tela BOJIM3H
MMOBEPXHOCTU 3eMITH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[TorenumaneHbie 1
HETIOTEHITUAbHBIE CHITBI. CBSI3b
pabOThI HEMTOTCHIIUATBHBIX CHJT
C M3MECHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOH
SHEPTUU

bubnunoreka [IOK
https://m.edsoo.ru/ff0c478¢

19

JlabGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MCHEHUEM
MEXaHHUECKOW YHEPTUU Tejla Ha
IpUMEepe PaACTIKEHHS



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

PE3UHOBOTO KI'YTa

20

KonTponbhas pabota no teme
«Kunematuka. Jlunamuka.
3aKOHBI COXPAHCHHSI B
MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJ0XKEHUS
MOJIEKYJISIPHO-KMHETHUECKOM
Teopun. bpoyHoBckoe
nskenue. Auddyzus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaxkTep JBUKECHUS U
B3aMOJCUCTBUS YAaCTHI]
BelecTsa. Mozeu cTpoeHus
ra3oB, KUIAKOCTEN U TBEPABIX
TEN

23

Macca monekyn. KonuuectBo
BemecTBa. [TocTosHHas
ABoraapo

24

TennmoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[[Ixana remnepatyp Llenbcus

25

Wneanpueiii ras B MKT.
OcnoBHoe ypaBHeHne MKT

bubnunoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemMrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPTUH JIBUKEHUS MOJIEKY.
YpaBHenue Menpeneena-
Krnaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3akon JlanbToHa. I'a30BbIe

27
3aKOHBI
JlaGopaTopHas pabota
)3 «HccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpaMu COCTOSHHS
pa3peKEHHOr0 ra3a
H3omnporiecchl B U1eaibHOM rasze
29 U UX Tpaduueckoe Bubnrorexa LIOK
P https://m.edsoo.ru/ff0c570e
MpeACcTaBICHUE
BuyTtpennss sneprus
TEPMOIMHAMHYECKON CHCTEMBI
30 1 CIIOCOOBI €€ M3MCHEHHS. bubnuoreka [JOK
KonuvectBo TemnoTs! 1 padora. https://m.edsoo.ru/ff0c5952
BnytpeHnHss sHeprus
0JIHOATOMHOTO HJICAJIbHOTO ra3a
31 Bunnl Tenonepenaqu bubnnorexa LIOK
p https://m.edsoo.ru/ff0c5¢36
VnenbHast TEMI0EMKOCTh
39 BerecTBa. KonmuecTBo TEImIoTh bubmuorexa [JOK
MpU TEIUIoNEpeaaye. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
[TepBrlil 3aKOH TEPMOAMHAMUKHU
33 Y €ro NpUMEHEHHE K bubmmorexa [IOK
P https://m.edsoo.ru/ff0cSefc
u3oImnpoleccam
HeobOpaTtumocTs mporeccoB B
. bubnuorexa [JOK
34 npupoe. Bropoii 3akoH

TCPMOANHAMUKHU

https://m.edsoo0.1u/ff0c6230



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[Tpunmun nevicteus u KI1/{

bubmuoreka [JOK

35
TEIUIOBOI MAaITUHEI https://m.edsoo.ru/ff0c600a
36 wukn Kapuo u ero KITJ
37 DKOJIOrH4eCcKHe MpoOIeMbl
TETJIOOHEPTETUKH
O0600111aroUHHA YPOK
38 «Momnexynst Haz{,l:bmnxa bubmorexa [IOK
yp ’ https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOUHAMUKH
KontponbHas padoTa mo teme
39 «MonekynsipHas pu3nKa bubmmorexa [OK
yAp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOUHAMUKI
[TapooGpazoBanue u
40 KoHAeHcanus. Mcmapenue u bubmmorexa TIOK
a oL p https://m.edsoo.ru/ff0c63b6
KHIICHHUE
AOcCoroTHas ¥ OTHOCUTEIbHAS
41 BIAXXHOCTh BO3yXa bubmorexa HOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceoiennsiii map
Teepnoe Teo.
Kpucranmmaeckue u amopdabie
4 Tena. AHU30TPONHS CBOUCTB bu6muoteka [IOK
Kpuctamios. XKujakue https://m.edsoo.ru/ff0c6510
Kkpuctaiibl. COBpeMEHHbIE
MaTepuaibl
[InaBneHue u KpucTamIU3anusl.
43 VY nenpHas TEII0Ta IIaBICHUS bubnnorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEeHHE TEIUIOBOTO OamaHca bubnmoreka [JOK



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

https://m.edsoo0.1u/ff0c6820

3HeKTpI/I3aL[I/I5{ TCII.

bubnunoreka [JOK

45 DnexTpuueckuu 3apsi. JIsa
P par. A https://m.edsoo.ru/ff0c6bec
BU/JIA HJIEKTPUUECKUX 3apsiI0B
[IpoBOAHMKH, AUTEKTPUKH U
46 MOJIyIIPOBOIHUKH. 3aKOH bubnuoreka LIOK
COXpaHEHU DIIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoencTBue 3apsiios.
47 3akon Kysona. ToyeuHbn bubmorexa [TOK
Y " https://m.edsoo.ru/ff0c6ced
BJIEKTPUYECKUH 3aPsiT
Hanpsiokennoctsb
3JIEKTPUYECKOTO MOJIA.
48 [TpunIUn cynepno3uimu bubmmorexa [TOK
P yHep . https://m.edsoo.ru/ff0c6df2
AJIEKTPUYECKUX MNojeu. JInnun
HaMpsHKEHHOCTH
Pabota cun
49 3JEKTPOCTATHYECKOTO MOJIS. bu6mmoreka [JOK
TTorennuan. PasHocTb https://m.edso0.ru/ff0c6100
MOTEHIINAJIOB
[IpoBOIHUKY U TUATEKTPUKH B
50 3JIEKTPOCTATUYECKOM I10JIE. bu6nuoreka [IOK
Jusnexrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
. bubnuorexa [JOK
51 OnekrpoemMkocTh. KoHaeHcato
p a1 P https://m.edsoo.ru/ff0c7126
52 DIEKTPOEMKOCTD IIJIOCKOTO bu6muoreka [IOK



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

KOHJIEHCATOpa. JHEeprus
3apsHKEHHOT0 KOHAEHCAaTopa

https://m.edso0.1ru/ff0c72c0

53

JlaGopaTopHas pabota
"U3mMepeHue 371eKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHnumn neicTeus u
IIPUMEHEHHE KOHIEHCATOPOB,
KOIIMPOBAJIBHOIO almapara,
CTpYHHOTO IIPUHTEPA.
DnexTpocTaTUuecKasl 3alluTa.
3azeMJIeHHE SIEKTPONPHUOOPOB

55

DNEeKTPUUECKU TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocTosiankIi Tok. CHnna Toka.
Hamnpsokenne. ConpoTUBieHuUE.
3akon Oma aJig y9acTka 1enu

56

ITocnenoBsarensHOE,
napajuielIbHOE, CMEIIAHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«M3y4yeHne cMenaHHoro
COEITMHEHUS PE3UCTOPOB

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 MOIIHOCTH
3JEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

but6mmoreka [JOK
https://m.edsoo0.ru/ff0c7838

58

3axon OMa 11 mOJIHOH
(3aMKHYTOI) 3JICKTPUYECKOM
uenu. KopoTkoe 3ambIKaHueE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JlaGopaTtopHnas pabota
«3mepenune DJ1C nucrounmka
TOKa ¥ €T0 BHYTPEHHETO
CONPOTHUBIICHUS»

59

DJIeKTpOHHAs TPOBOIUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHUMOCTh CONIPOTHUBIEHUS
METAJIOB OT TEMIIEPaTyPHI.
CBepXIpoBOIUMOCTh

60

DJIEKTPUYECKUHU TOK B BaKyyMe.
CBoOMCTBa DIIEKTPOHHBIX MTyYKOB

61

[TonmynpoBogHUKH, X
COOCTBEHHAs M ITPUMECHAsI
poBoAMMOCTh. CBOMCTBA p—n-
nepexoa.
[TonynpoBoAHUKOBEIE MPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKUH TOK B
pacTBOpax M pacruiaBax
JIEKTPOJIUTOB.
DIEeKTpOTUTHYECKAs
aucconuanys. JIeKTPOoIIn3

bubnunoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUECKHUH TOK B Ta3ax.
CaMOCTOSITEILHBIN U
HECaMOCTOSITEITLHBIN pa3psil.
Momnuwms. I1na3zma

bubnuoreka [HOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpUuYeCcKre MpuOOphl U
YCTPOMCTBA U UX TPAKTUIECKOE
npumeHeHue. [IpaBuiia TeXHUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€30I1aCHOCTH

65 O6o0maromuii ypok 1 bubnmoreka [JOK
«DIEKTPOIMHAMUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas padbota no teme

66 «nekrpocraruka. [locTtosHHbBIN | bu6mmoreka [JOK
3JeKTprudeCcKuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEIax»

PesepsHElil ypok. KonTponbHas
67 a6oI")ra I10 TZI\IjIe ’ 1 bubnmorexa LOK
'I') " https://m.edso0.1ru/ff0c8c56
DIIeKTpOAMHAMUKA
PesepBHEBIN YPOK.
68 O60g aro }II/II;I OK II0 TEMaM 1 bubnmorexa LOK
HHatoti yp https://m.edsoo.ru/ff0c8f6¢
10 kmacca
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuyecTBO 4acoB

DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontpousnsie | IIpakTuyeckue A bp
n/n Bcero HU3ydYeHHsi | oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcnl
[TocTosiHHBIE MArHUTHI U UX
B3anMO/ieicTBUE. MarHUTHOE
1 noJie. BekTop MarHuTHOM 1 bubmorexa HOK
. P . https://m.edsoo.ru/ff0c9778
WHIYKIUW. JINHUY MarHUTHOM
WHIYKIAN
MarauTHO€ 1oJie MPOBOIHUKA
) ¢ TokoMm. OmbIT Dpcrena. | bubnuorexa HOK
BzaumopeiicTBue mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlabGopaTtopHnas pabota
3 «M3yuyeHre MarHuTHOTO TOJISt 1 1 bubmorexa LHOK
M https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM
JleficTBue MarHMuTHOTO ITOJISI Ha
MPOBOAHUK ¢ TOKOM. Crita
4 Awmmnepa. JlabopaTtopHas pabora | 1 bu6muoteka [{IOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
IMOCTOSIHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleficTBHEe MAarHUTHOT'O MOJIS Ha
5 JBUKYLIYIOCS 3apsKEHHYIO | bu6nuoreka [IOK

yactuiy. Cuna Jlopenna.
Pa6ota cunsl Jlopeniia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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DJIEKTPOMArHuTHAsI MHIYKIIHS.
IToTok BekTOpa MarHUTHOM
uHaykuuu. 3/1C uayKkumm.
3aKOH 3JIEKTPOMArHUTHOM
naaykuuu dapanes

JlaGoparopHas paboTa
«Hccnenosanue sABiIeHUA
9JIEKTPOMArHUTHON MHTYKIIHI

bubnmoreka [JOK
https://m.edsoo.ru/ff0cal S0

NunykTuBHOCTB. SBNeHUE
camounaykiuu. JJ1C
CaMOMHIYKIUHU. DHEPIrust
MAarHUTHOTO TIOJIST KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE
oJie

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTporucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHMThl, IEKTPOMAarHuTHl,
3JIEKTPOJIBUIaTEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX
4acTUll, UHAYKI[MOHHAS II€Yb

10

O6o06maromuit ypok
«MaruuTHoe T0JI€e.
DneKTpOMarHuTHast UHIYKIUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrtponbHas pabora o Teme
«MarsaurtHoe 1nouie.
DJEeKTPOMarHUTHAS HHYKIIHSD

bub6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYCCKHE
kosnebanus. ['apmonuueckue

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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KoJieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIA.
[IpeBpaienue SHEPTUM

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH

13 MepHOoJIa MaJbIX KOJIeOaHHIA
rpy3a Ha HUTH OT JJIMHBI HUTH
Y MaccChl Tpy3a»
Kose0aTenbHBIN KOHTYD.
CB0OOIHBIE
ANIEKTPOMArHUTHBIC KOJeOaHus
14 B HJICaJIbHOM K0JIeOaTeIbHOM bubnuotexa [JOK
KOHType. AHaIOrust MeXay https://m.edsoo.ru/ff0cb820
MEXaHHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU
®opmyna Tomcona. 3akoH
15 COXpPAHEHUS DHEPTUH B bubmuorexa [JOK
HJIeILHOM K0J1€0aTeIbHOM https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBneHue o 3aTyXarOUNX
KojeOaHusx. BelHyXIeHHBIC
16 MEXaHHUYCCKHUE KOJIcOaHuUs. bubmmorexa [TOK
https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJICOAHMS
[lepeMeHHBIN TOK.
17 CuHycoHuIQIbHBIA bubnmorera [OK

HepeMeHHBII/IUTOK. MOH_[HOCTB

https://m.edsoo.ru/ff0cbd34
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MIEPEMEHHOIO TOKA.
AMIUTUTYTHOE ¥ JICHCTBYIOIIIEE
3HAYEHUE CUIIbI TOKA U
HAIPSHKEHUS

18

Tpancdopmarop.
[IpousBomacTBO, Iepenaya u
noTpebIeHne dIEKTPUIECKOM
SHEPTUU

19

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MIEPEMEHHOT0 TOKA, JIMHHUI
3JIeKTpoIepesay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU ITPU
MIPOU3BOJICTBE
anekTposneprun. Kynerypa
UCTIOJIb30BAHUS
AIIEKTPOIHEPIUH B
MTOBCETHEBHOU JKU3HU

21

MexanndecKkre BOJHBI,
YCJIOBHSI pacIipOCTPAHECHHUS.
[Tepuon. CxopocTh
pacupocTpaHeHus U JUIMHA
BoJIHBL. [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

but6mmoreka [JOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cccOc
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BHeKTpOMaFHI/ITHHC BOJIHbI, UX

bubmmoreka [JOK

23 CBOMCTBA M CKOpOCTh. [1Ikama
p https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paTnOCBS3U U
24 TeneBuacHusa. PasButue
cpenacts cBs3u. Pagnonokanus
25 KoHnTtponbHas pabota bubmuoreka [JOK
«KomnebaHus 1 BOJTHBI https://m.edsoo.ru/ff0cc618
[IpsimonuHeriHoe
26 pacrnpocTpaHEeHHUE CBETA B bubnuotexa [JOK
OIHOpOAHOM cpene. ToueuHsli https://m.edsoo.ru/ff0cd350
HUCTOYHMK cBeTa. JIyu cBera
OTtpaxxeHue cBeTa. 3aKOHbI
7 oTpaxxeHus csera. [loctpoenue bubnuorexa [JOK
U300paKCHHUH B IFIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKajie
[Ipenomnenue ceera. [loaHoe
)3 BHYTPEHHEE OTpaKCHUE. bubnunorexka [JOK
[IpenenbHbIA YToi MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
JlaboparopHas paboTa
29 «I/I3MIZ: eHI;e Holzca3aTen${ brbmmorexa [TOK
P https://m.edsoo.ru/ff0cd67a
MPEJIOMIICHUS CTEKIIa»
JIunsel. [loctpoenne
30 n300pakeHMi B JIMH3E. bubnuoreka [IOK

®opmyIia TOHKOHN JTUH3BI.
YBenu4ueHue JuH3bI

https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaGopaTtopHnas pabota
«Hccnenosanue cBOUCTB
U300paKeHH B TUH3aX)

32

Hucnepcus cBeta. CloxXHBIN
cocraB Oenoro ceTa. L[Ber.
JlaGoparopHas paboTa
«Habnronenue qucnepcun
CBETa»

33

Wntepdepenmus ceera.
Hudpaxius ceera.
HudpakimonHas pemeéTka

bubmmorexa [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.

[Tonspuszanus ceera

bubnuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue npuodops U
YCTPOMCTBA U YCIIOBUS UX
0€301MacHOr0 NPUMEHEHUS

36

I'paHuIIBbI TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[MoctynaTel crienuaibHOU
TEOPHH OTHOCHTEIIBHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameJIeHre BpEMEHU U
COKpaIlleH!e JUTHHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cfa42

38

DHeprus U UMILYJIbC
PENSATUBUCTCKOH YaCTHIIBL.
CBsI3b MacChl C SHEPTUCH U
HUMITYJIBCOM. DHEPTHUS TIOKOS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

Kontponbras padota «Onruka.

bu6mmorexa [IOK

39 OCHOBHI cenIHajIbHON TEOPHUH
1 p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTHY

40 ®otonbl. opmyna [1nanka. bubmmoreka [JOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICTIOBAHUE Eub 1OK

HOJINOTEKA

41 otoa(dekra. OnwiTel A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CrojieToBa
3akonbl poTodddexra.

0 YpaBHeHUe DHHIITEHHA JUTSI bubmmoreka [JOK
¢doroapdexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpgexra
Hasnenue cera. OnbiTh I1. H.

43 JlebeneBa. Xumuueckoe bubmorexa LIOK

. AcBa. https://m.edsoo.ru/ff0d04a6
JIIEUCTBUE CBETA
TexHuyeckue ycTponcTBa U
44 MPaKTUYECKOE TPUMEHEHUE:!
(hoTorIEeMEHT, POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIHUOT
Pemenne 3amad mo Teme
45 «OneMeHTHI KBaHTOBOM bubmorexa LIOK
https://m.edsoo.ru/ff0d0302
OITTHKNY
Monaenb aroma Tomcona.

46 Omnsitel Pe3epdopmaa mmo bubnmorexa [JOK
PACCESHUIO 0-YaCTHLI. https://m.edsoo.ru/ff0d091a
[lmaneTapHas MoJienb aToMa

47 [Toctynatsr bopa bubmuorexa [JOK
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https://m.edsoo.ru/ff0dOafa

48

W3nyyeHue u morjomieHmne
(hOTOHOB TpU TIEpexo/ie aToMa
C OJIHOTO YPOBHS SHEPTHH Ha
npyroi. Buael cnekTpos

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BoJIHOBBIE CBOMCTBA YaCTHIL.
Bounsl ge bpowis.
KopyckyaspHO-BOJIHOBON
nyanu3m. CIOHTaHHOE U
BBIHY)KJICHHOC U3JTyYCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0cal

50

OTKpBITHE PaAMOAKTUBHOCTH.
OmnsiThl Pesepdopraa mo
OIIPE/ICJICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYyYCHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsomuctBa anbpa-, 6era-,
ramMMa-u3inydeHus. Bnusaue
PaZMOAaKTUBHOCTHU Ha KHUBBIE
OpTaHU3MBI

52

OTkpbITHE IPOTOHA U
HenTpoHa. M3oTomnsl. Anbda-
pacraja. DIeKTPOHHBIU U
MIO3UTPOHHBIN OeTa-pacrma.
I'amma-usnyuenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B
saape. SlnepHsle peakuu.
Snepubd peakrop. [Ipobiemsr,
IIEPCIEKTUBBI, IKOJIOTHYECKUE
ACTICKTHI SIEPHOU SHEPTeTHKH

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356
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54

DJIeMEHTapHbIE YaCTULIBIL.
OTKpbITHE TO3UTPOHA. METOIbI
HAOIO/ICHUS ¥ pETHCTPaIiH
2JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton
«DyHIaMEHTaJIbHbIE
B3auMoOIeuCTBUs. EnnHCTBO
(U3NUECKON KApTHHBI MHPay»

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€31H010 HEOA.
Co3sBesnus, SpKue 3BE3/Ibl,
[IJJAHETHI, UX BUIUMOE
nBmkeHue. ConHevHast
cHcTEMA

56

Comnnue. ConHevHast
aKTUBHOCTE. MICTOUHUK
sHepruu ConHIA U 3BE3]T

57

3B€E34bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
[JIABHOW T0CJIEI0BATEIILHOCTH.
BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIe MPeCTaBICHUS
0 MPOUCXOXKICHUH U IBOJIOLIUN
CoJHIa 1 3BE3

58

Mueunsid [1yTh — Hama
T'amakTuka. [Tonoxenue u
nemxkenne CoiHIa B
T'amakTuke. ["'anakTukm.
UepHble IbIpBI B AIpax
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TaJIaKTHUK

59

Bcenennas. Paz6eranue
rajgaktuk. Teopus bonbiioro
B3pbIBa. PenukToBoe
u3nyuyeHue. MeraranakTuka

60

Hepemuennsie mpo6ieMbl
aCTPOHOMHUU

61

KonTtpomnsHas padora
«DNIEMEHTBI aCTPOHOMUH U
acTpoU3UKID

62

O606maromuit ypok. Ponb
(hM3HUKYU ¥ aCTPOHOMUH B
9KOHOMHYECKOH,
TEXHOJIOTHYCSCKOM, COIMAIbHOM
U 3THYECKOM chepax
JIEATEIHLHOCTH YEJIOBEKA

63

O606maromuit ypok. Posis u
MecTO (PU3MKHU U ACTPOHOMUU B
COBPEMEHHOM HAYYHOUN
KapTHHE MHpa

64

O606maromuii ypok. Poib
(bu3mvecKoit Teopuu B
hopmupoBaHUH
IpeCTaBICHUN 0 pu3ndecKon
KapTUHE MHpa

65

Ob6o06maromuit ypok. Mecto
(U3MUECKON KapTHHBI MHpPa B
o0I1eM psiTy COBPEMEHHBIX




€CTeCTBEHHO-HaYYHBIX
IPECTaBICHUN O IPUPOE

66

Pe3epBHbIil ypok. MarauTHOE
noJie. DIeKTpOMarHuTHast
UHAYKINS

67

PesepBHbIil ypok. OnTuka.
OCHOBBI crienuanbHOM TEOPUHU
OTHOCUTEITLHOCTH

68

Pesepnsiii ypok. KBantosas
¢u3nka. JneMeHTb
ACTPOHOMMH U aCTPOPUUKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68
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AHHOTAN U

[IporpamMma mo ¢usuke 0a30BOro ypoBHS Ha ypOBHE CpeaHEero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH 1 TpeOOBaHMI K pe3ysibTaTaM OCBOSHHUS OCHOBHOM 00pa30BaTeIbHON MpOTrpaMMel, TipeactaBiieHHbIX B OI'OC
COO, a Takxe c yd€roM deaepanbHOl paboueld NMPOrpamMmbl BOCIUTAHUS M KOHIICIIMHM MPENoJaBaHUsl y4yeOHOTO
npeamera «®Pusnka» B o0pa3oBaTeNnbHbIX opranuzanusix Poccuiickoit @expepauuu, peanu3yroUMX OCHOBHBIE
o0Opa3oBareabHbIE MPOTPAMMBI.

CopepxaHue MpOrpaMMbl 1O (PU3MKE HANpaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyyvaroruxcst 10—11 kmaccoB mpu oOydeHnn ux (u3nke Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO
noaxona. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusiM OI'OC COO k maaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM
U METalpeAMETHBIM pe3yJibTaTaM O0y4YeHHs, a TAKXKE YUYUTHIBAET HEOOXOAUMOCTh PEaTU3alMKU MEXIPEIMETHBIX CBS3EH
(PU3HKHU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMU ITpeaMeTaMu. B Hell onpenensroTcss OCHOBHBIE 1ENIH U3y4YeHUs (PU3UKH Ha
ypOBHE cpenHero ofmiero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (U3HKU: JUYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHMpPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (U3MKHU Ha 0a30BOM ypOBHE, B TOM YHCIIE€ MPEAMETHBIE PE3YIbTAThI

110 ro1aM 00y4YeHus;

e coaepxanue yueOHoro npeamera «dusmkay mno rogam o0y4eHuUs.

®duzrka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE Y4e€OHOro MpeIMeTa B IIKOJIE,
BHOCUT CYILIECTBEHHBIH BKJIaJ B CHCTeMy 3HaHUM 00 okxpyxkawoomeMm wupe. LlkonbHbIi Kypc GU3HKH —
CUCTEMOOOPA3yIOIUI I €CTECTBEHHO-HAYUYHBIX y4€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB U SIBIICHUM, M3y4aeMbIX XUMUEH, Ononoruei, ¢pusmdeckoil reorpadueit u acrpoHomueit. Mcnons3oBanne u
aKTUBHOE MpPUMEHEHHE (PU3MYECKUX 3HAHUI ONpeJeNsseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, IMOJYYEHHsS HOBBIX MAaTEpPUAJIOB C 3aJaHHBIMU CBONCTBAMHU U JPYTHX.
N3yyenue ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE ECTECTBEHHO-HAYYHON KapTHUHBI MHUpa OOydarouiuxcs, B
(opMHpOBaHKE YMEHUN NIPUMEHSATh HAYUYHbBI METOJI TO3HAHUSA MPU BBINIOJHEHUN UMU YY€OHBIX HCCIEIOBaHUM.



B ocHOBy Kkypca (u3MKM 1 ypOBHSA CpeaHEro oOimiero oOpa3oBaHMs IMOJIOKEH psJl HAEH, KOTOpbIe MOXKHO
paccMaTpuBaTh KaK MPUHIIUIIBI €r0 MOCTPOCHHUS.

Hoesn yenocmunocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3
BCEX pa3aenoB (PU3HMKH, BKIIOYAET KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (DU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW matepuan Kypca (GU3MKA OOBEIMHEH BOKPYT (DU3UYECKUX TEOPHHU.
Benymum B kypce siBisieTcst GOpMHpPOBaHUE MPEACTABICHHUM O CTPYKTYPHBIX YPOBHSAX MaTEPHUH, BEIIECTBE U TOJIE.

Hoesn cymanumapuzayuu. E€ peanuzaiius mpeamnonaraeT MCMOJIb30BaHNE T'YMAaHUTAPHOTO TMOTEHIHAIAa (PU3NIECKOM
HayKH, OCMBICJICHHE CBSI3U Pa3BUTHS (U3MKH C pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuxnaownoii nanpasnennocmu. Kypce pusuku npesmnonaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJOTUYECKUX MPUIOKEHUN N3YUSHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peannusyercsl MOCPEICTBOM BBEICHUS AJIEMEHTOB COACPIKAHMS, TOCBIIMIEHHBIX YKOJIOTHUYECKUM
npobiieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJIOTHUH, a Takke OOCYXKIACHHs MpodiIemM
paIoOHaIBHOTO MIPUPOIOTIOIB30BAHUS U 3KOJIOTHUECKON OE30IMacCHOCTH.

CrepXHEBBIMU dJIEMEHTAMU Kypca (U3MKH Ha YPOBHE CpeAaHero o0imero oOpa3oBaHMs SBIAIOTCS (pu3MUYecKue
Teopuu ((HopMUpPOBAHKE MPEACTABICHUIN O CTPYKTYpE MOCTPOEHUs (PU3NUECKON TeOpUH, posik (PyHIaMEHTaJIbHBIX 3aKOHOB
¥ TPHUHIWIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O TMPHUPOJAE, TPAHHUIAX MPUMEHUMOCTH TEOPHUH, I ONMUCAHHS
€CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-JeTeIbHOCTHBI TMOAXO0J B Kypce (U3HKM peanu3yeTcsl Npekie BCero 3a CcuéT OpraHu3aluu
AKCIIEPUMEHTAIILHOM JIeATeNTbHOCTH o0yuaromuxcs. J{mns 6a30Boro ypoBHs Kypca (GU3UKU — 3TO UCTIOIH30BAHUE CUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JabOpaTOpHBIX pabOT, KOTOphIE B TporpamMme MO (HU3HKE
0o0beMHEHBI B OOLIMI CIMUCOK YYEHHMYECKUX MPAKTHUYECKUX paldoT. BeineneHue B ykazaHHOM NEpedHEe J1a0OpaTOPHBIX
paboT, MPOBOJUMBIX JIJIsI KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHUKaMH OOpa30BaTENBHOTO MpoIlecca UCXOIs M3
0COOEHHOCTEH TIaHUPOBAHMS W OCHAIeHUs1 kabuHeTa dusuku. [Ipu 3TOM obecreunBaeTcs OBlajeHNE 00YUYaIOIIUMHUCS
YMEHUSIMU MPOBOIUTh KOCBEHHBIE U3MEPEHUS, UCCIIEOBAHUS 3aBUCUMOCTEHN (PU3MUYECKUX BEIMYMH U TTOCTAHOBKY OIBITOB
TI0 TIPOBEPKE MPEITI0KEHHBIX TUIIOTE3.



bonbiioe BHUMaHuE YIENSETCS PELIEHUI0 PAaCUETHBIX M KAueCTBEHHBIX 3aaad. [Ipm 3ToM nmns pacyé€THbIX 3anad
IPUOPUTETOM SIBIISIFOTCS 337a4U C SIBHO 33JaHHON (PM3NYECKOM MOJEIIBIO, T03BOJISIFOIINE IPUMEHSTh U3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jieia Kypca, TaKk U MHTETpUpYs 3HaAHUS U3 Pa3HbIX pa3ienoB. JJis kKauecTBEeHHBIX 3a7a4
IPUOPUTETOM SIBIISIOTCS 3aJJaHUsI HA OOBSICHEHUE NMPOTEKAaHUsI (PU3NYECKHUX SBJICHUM M IPOLIECCOB B OKPYKAIOILIEH KU3HH,
TpeOyromue BbIOOpa (pU3NUecKoi MOJIEH ISl CUTyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu ®I'OC COO k maTepuanbHO-TEXHUYECKOMY O00€CTeueHHI0 y4eOHOro Impolecca
0a30BBI YpOBEHb Kypca (PU3UMKH Ha YPOBHE CpeHEro 001ero o0pa3oBaHust JOHKEH U3y4aThCsl B YCIOBUSX IPEIMETHOTO
KaOuHeTa (DU3UKU WU B YCIIOBUAX MHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIo LKKIa. B kabunere
¢Gu3MKH 10KHO OBITh HEOOX0AMMOE J1ad0opaToOpHOE 000PYIOBAaHUE /ISl BHIOJHEHHS YKa3aHHBIX B MIPOrpaMMe Mo (u3HKe
YUYEHUYECKUX MPAKTUUYECKUX PadOT U JEMOHCTPALIMOHHOE 000pyAOBaHNE.

JleMOoHCTpaloHHOe 000opyioBaHue (GOPMHUPYETCS B COOTBETCTBUHU C MPUHIMIIOM MUHHUMAJIbHOW JOCTATOYHOCTH U
00ecreynBaeT MOCTAaHOBKY IEPEUUCIICHHBIX B MpOTrpaMMe MO (PU3MKE KIIOYEBBIX JAEMOHCTpAlUd ISl MCCIEeIOBAHMS
U3Yy4YaeMbIX SIBJICHUN U IPOLIECCOB, SMIUPUUECKUX U (PYHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHUN.

JlaGopatopHoe o00OpyIOBaHHE ISl YYCHMUYECKHUX MPAKTUYECKUX paboT ¢opmMupyercss B BUAEC TEMaTHUYECKHX
KOMIUIEKTOB M 00€cleYrBaeTcsl B pacyéTe OJHOTO KOMIUIEKTa Ha JBYX oOydamomuxcs. Temarnueckue KOMIUIEKTHI
1a00paTOpPHOTO 0O0OPYIOBaHUS JOJIKHBI OBITh IMOCTPOEHBI HA KOMIIJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX M LU(POBBIX
npuOOpPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JabOpaTOpUil.

OCHOBHBIMU LEJISIMU U3y4YEHHS (PU3HKHU B 001IEM 0OpAa30BAHUM SIBIISIFOTCSA:

e (opmMupoBaHHE HHTEpeca M CTpeMJICHUs OOydYaloIUXCsl K HAyYHOMY H3yUEHHUIO MPHUPOJbI, pa3BUTHE UX

UHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
e Dpa3BUTHE MPEJCTABICHUN O HAYYHOM METOJE MO3HaHUS W (POPMUPOBAHHE HMCCIEIOBATEIBCKOIO OTHOIICHUS K
OKPY’KaIOIIUM SBJICHUSIM;

e (opMuUpOBaHHE HAay4YHOTO MHPOBO33PEHMsSI KaK pe3ylbTaTa HW3Y4YCHHs OCHOB CTPOCHHMS MaTepuud H

dbyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

e (opmMupoBaHuE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM U HAYyUYHBIX J10Ka3aTEIbCTB;

e (GopMHpOBaHUE TMPEACTABICHUN O POIM (U3MKK IS Pa3BUTHS JPYTUX ECTECTBEHHBIX HAyK, TEXHUKUA U

TEXHOJIOTHH.



JlocTikeHue 3THX IieNie o0ecreurnBaeTcsl pelieHrueM CIeAyIMX 3aa4y B Ipoliecce M3ydeHus: Kypca GU3NKd Ha
YpOBHE CpeAHero oO1iero 00pa3oBaHus:

npuoOOpeTeHNEe CHUCTEMBbl 3HAHUKW 00 OO0HmMX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUsX, BKIOYas
MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 3JIEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPO(U3UKH;
(dopMupoBaHrUE YMEHUN MPUMEHSATh TEOPETHUUECKUE 3HAHUS AJIsl OOBSICHEHUs (PU3NUECKHUX SIBJICHUI B IPUPOJIE U
JUTS IPUHSTHSI IPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIIEHUS pa3IMYHBIX 3aJad C $BHO 3aJaHHONW (U3MUECKOM MOJeNnblo, 3ajad,
II0JIpa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3JaHNe (PU3NUECKON MOJIEH, aJEKBATHOM YCIOBUSAM 3a/1a4H;

NOHUMaHUE (PU3NYECKUX OCHOB U MPUHIUIIOB JEHCTBUSA TEXHUYECKUX YCTPOMUCTB M TEXHOJIOTMYECKUX MTPOLIECCOB,
UX BJIMSIHUS HA OKPYXKAIOLIYI0 CPENy;

OBJIAJICHUE METO/IaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBENEHUS (PU3NUECKUX SKCIIEPUMEHTOB, aHAIN3a U
WMHTEpHpEeTaluy HHPOpMaALIUH, OTIPEJEIICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3J]aHUE YCIOBUH JJI PA3BUTHSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKON AESTENHHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIli YPOBEHB) Ha YPOBHE CpefHEro oOmiero oopasoaHusi otBoautcs 136 gacos: B 10
kJacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemyaraembiii B mporpamMme 1o (u3MKE TMepeyeHb JabopaTOpPHBIX U TMPAKTHYECKUX paboT  sBISETCS
PEKOMEHIOBAaHHBIM, YUUTENb JIeJAeT BHIOOP TMPOBEICHUS Ja0OPATOPHBIX PadOT W OMBITOB C YYETOM WHIWBHIYATBHBIX
0COOEHHOCTEH 00yJarOIIMXCA.












