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PABOYAA ITPOI'PAMMA

yueOHoro npeamera «®usuka. ba3oBblii ypoBeHb.»

(Yxa3aTp mpeaMeT)

YpoBenb o00yueHus (kjaacc): cpeanee obmee, 10-11 kmace

(HaganpHOE O0IIee, OCHOBHOE 001IIee, cpeaHee odiiee 00pa3oBaHUE ¢ YKa3aHHEM KIIACCOB)
OO0mee kou4ecTBO YacoB: 136 yacos

Kosu4yecTBO 4acoB B Heae/I10.

10 knacc — 2 gaca, 11 xyacc — 2 gaca

YpoBeHb 0a30BbIif

(6a30BBIit, TPOPHUITBHBII)

IIporpamma pa3padoTaHa Ha OCHOBe:

1. ®enepanpHoro 3akoHa oT 24.09.2022 Ne 371-D3;

2. Ilpukaza Munobpaayku ot 17.05.2012 Ne 413 «O6 yTBepxkIeHUU
dbeneparbHOTO TOCYJApCTBEHHOTO O0pa30BaTEIbLHOTO CTaHAApTa CPEIHETO
o01iero oOpa3oBaHUs»;

3. Ilpukaza MunnpocBemenus 18.05.2023 Ne 371 «O06 yTBepxkIeHUU
dbenepanbHOlt  00pa3oBaTeNbHON  MPOrpaMMbl  CPEAHETO  OOIIEro
oOpa3oBaHUsI»;

4. OcHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl CpeHEro O0O0IIero 0o0pa3oBaHUS
MYHHMITUTIATBHOTO  00IIeoOpa3oBaTenbHOr0  yupexaeHus  «Cpemss
obmeo0pazoBarenbHas mkoda ¢. Aroguas [omsuay nHa 2023 -2025 romsl, mp.
Ne 169-O/] ot 31.08.23 1

5. PabGoueil mnporpaMMbl BOCHUTaHHUS CpelHEro o0mero oOpa3oBaHUs
MYHHMITUTIATBHOTO  00IIeoOpa3oBaTenbHOro  yupexaeHus  «CpemHss
obmeoOpa3oBarenpHas mkona c¢. Aromgnas Ilomsma», mp. Ne 174-OJ1 ot
31.08.2023.
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Pasznen 1. COAEP’ KAHUE OBYUYEHMUSA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusrka — Hayka o npupone. HaydHble METOABI IO3HAHUSA OKPY’KAOILETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaIbHOW TOYKH, UX MPOEKIUHM HAa OCH CUCTEMBI KOOPAHUHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBuKeHWe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiidi  3akoH  HbrotoHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUI MaTEpUAIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuaqbHOW TOUYkH. Teopema 00 H3MEHEHUHU
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHMYECKOM JHEPIUM CHUCTEMBI TElL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKOM SHEPrUH
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Juddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmnepartypa u e€ uaMmepenue. lllkana temmneparyp
Llenbcus.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs vactuil rasza. l[llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne MenneneeBa—Knanenpona.
3akoH JlanpToHa. M3omponiecchl B UAcaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckue yCTpPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BelmecTBa, (ororpadun
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.



OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Monaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJICUCTBHUS.

Monaenb, WuTIoCTpUpyoIias IpUupoay AaBICHUS T'a3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxu

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIOco0bl €€ u3mMeHeHus. KonmuectBo TemioTsl U pabota. BHyTpeHHs s
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNIbHASI TEIIOEMKOCTh BELIECTBA.
KosruecTBo TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhiii 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TMEepBOro 3aKOHA TEPMOJMHAMHUKM K u3omponeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B MIPUPOIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduumeHt mnone3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAWIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MmeHeHne BHYTpEHHEW SHEPruu (TeMIepaTypsl) Tejaa Ipy Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeuwyecmea. Dazoevie nepexoovl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HackllieHHBbIA map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopubie Tena. AHU30TPONHS CBOMCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aefbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpUajioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHrne OTHOCUTENBHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

OJNeKTpu3alms TeN. OJEKTpUYECKUM 3apsia. /JlBa BuAa dIEKTPUYECKUX
3apsnoB. [IpOBOIHHKM, OUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIl AJNEKTPUYECKUM 3apsia.
Onekrpudeckoe mnone. Hanpspok€HHOCTe  dnmekTpuueckoro mosa.  [IpuHnumn
CYNEPHO3ULIANA INEKTPUUYECKUX MONEH. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  amekrpocratmdeckoro  mousis.  Ilorennuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AUDJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Jvanexrpuyeckas MpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckrue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

B3aumopencTBre HaIEKTPU30BaHHBIX TE.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.
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3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT ILUIOMAau
IJJACTHH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TApALIEIBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akon Oma /i1 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIEKTpUYECKUN TOK B BakyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AJIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYTTPOBOJHUKOBBIN TNO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLAM TIOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue SIEeKTpOABIKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAMMOCTD AUOA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEemaHHOro COeIMHEHUS PEZUCTOPOB.

N3mepenue 3meKTpOABUKYIIEH CUIIbl MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
CONPOTHUBIICHUS.



HaOmronenue snexkTpoiusa.

MexnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHa B 10 Kkjacce ocyiiecTBIsSeTCs C
y4€TOM COJIEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIu,
napaboia, runepooia, ux rpaukud U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKAECTBO,
BEKTOPBI M X MPOCKIIUU Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIUI0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPENayH, TEIJIOBOE PAaBHOBECHE),
3JIEKTPUYECKUE SIBICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIpPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUIKOCTEH W
ra3oB, JJICKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAs UCCOLMALNA,
rajJbBaHUKA.

l'eoepaghus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETpP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABIKEHUH C HCIOJIB30BAHUEM MEXaHH3MOB,
yu€T TpeHuss B TEXHHUKE, MOAIIMIHUKA, WCIOIb30BAHUE 3aKOHA COXPAaHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOWHA, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJTyYeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEepHAlIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE DSJIEKTPONpPHOOPOB,
KCEpOKC, CTpyHUHBIN IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npubopBkl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.
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Paznen 4. DaekTpoauHaMuKAa

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JWMHWKA MarHUTHOMN
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TIOJ€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN HWHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoOBOAHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.



Cuia Jlopenua, €€ MOlyJib M HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJABIXKYINAA CHIa HWHAYKUUH. 3aKOH AJIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe »lEKTpUYECKOE TOJIe. ODJEKTPOABIKYIIAs CUJla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIYKUUHU. OJEKTPOABMXKYLIas cujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTApPHBIX
YaCTHL], UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTA U3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeNCTBUS OCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHblE KOJ1€0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHU.
["apmonnyeckue konedanus. Ilepuoa, wacrora, amrmumryga u (aza xoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHUE TapMOHHUYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCabHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUH B UJICATHHOM KOJIE0ATEIbHOM KOHTYpE.



[IpencraBienre o 3aTyXarolux KojieOaHusX. BhIHYK/IeHHbIE MEXAaHUYECKUE
Kojiebanus. Pezonanc. BeIiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUsl.

[lepemennplii TOK. CHHYCOMJAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpancpopmarop. [IponsBoacTBo, nepegadya U MOTpeOICHUE IEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, IMHHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6mrogenue 3aTyxarmmmx KojaeOaHuid.

HccnenoBanrie CBOMCTB BBIHY X JICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1oOcCiIeoBaTENbHOM COCAWHEHUHU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnenoBanne TEpeMEHHOr0 TOKa B LENA U3  MOCJIEAOBATEIIBHO
COEAMHEHHBIX KOHJICHCATOPA, KATYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
uHrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 3n€KTPOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieys.
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Llemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiiud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3anus, AMPPaKius, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIIEHUS cBeTa. AOCOIOTHBIIN MOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yrosl MOJHOTrO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg nmH3a. DoOKycHOe
pPacCTOSIHME M ONTHYECKas CHJia TOHKOM JUH3bL. [locTpoeHue wn3o0paxkeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHHWS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTPaHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HabOmronenrne nucnepcuu cBera.
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[TomydyeHune cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
N3mepeHne nokazaress NpesioMJIEHUs CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HabGmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeUAJIBHON TEOPHH OTHOCHUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsi
CIICIMAJIbHOW TEOPHUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIICHHUE
JUTAHBL.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEd U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPrun GOTOHA C €T0 YACTOTONW. DHEPTHUA
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dbororddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA M MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMA BOJAOPO/A.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYK/ICHHOE U3ITyUYECHHE.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnrogenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. JleneHue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeyHas cucrtema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
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3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'amaktuka. Ilonoxenune u aBwxkeHue CosHIA B
[Nanaktrke. Tunsl ramakTuk. Pagroranaktuku U kBa3apbl. YEpHBIEC IBIPHI B AApaX
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Maciirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOU KapTHUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenne kypca usuku 06a30Boro ypoBHs B 11 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW MpHUPOJE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAs] CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocusa: NWHUAM DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKLIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
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anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.
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Paszaen 2. INJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA
ITPOTPAMMBI 11O OPUBUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro O0OIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTHKECHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

Peanu3anusi MIKOJbHBIMHM TMeAaroraMd BOCHHUTATEIbHOr0 MOTEHIMAJIA
YPOKa MpeanoJiaraer cjeayroiiee:

- YCTaQHOBJICHWE JIOBEPUTEIBHBIX OTHOMICHUA MEXKIYy VYYHUTEIEeM U €ro
YYCHHKAaMH,  CIOCOOCTBYIONIMX  TO3UTUBHOMY  BOCTIPUATHIO  yYalTUMUCS
TpeOOBaHMI M TIPOCHO YUHTENs, MPUBICYCHUIO UX BHUMAHHS K OOCYXTaeMOi Ha
ypoke HH(pOpMaInu,

- aKTUBU3AIMH MX TTO3HABATEIILHON ACATEIHPHOCTH;

- oOY)XJICHHE MIKOJBHUKOB COOMIOAaTh Ha YPOKE OOIICTIPUHSTHIC HOPMBI
MOBEJCHUS, MpaBuUiia OOMICHHS CO CTAPIIMMHU (YUYUTEISIMH) M CBEPCTHUKAMU
(IIKOJIbHUKAMMU ), IPUHIUIIBI Y4EOHOU JUCITUTUIMHBI U CAMOOPTaHU3allNK;

- TIPUBJICUCHUE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY acCHEKTy HM3y4aeMbIX
Ha ypoKax SIBJICHUHM, OpraHu3aliis ux padoThl ¢ MOJy4yaeMON Ha YPOKE COLUAIBLHO
3HaUMMOM HWHOpMAIe — HWHUIMUPOBAHHE €€ OOCYKICHMs, BBICKa3bIBAHUS
y4YallMMHUCS CBOETO MHEHHS 110 €€ TTOBO/1Y, BEIPAOOTKH CBOETO K HEM OTHOIIICHHUS;

- WCIIOJIb30BAHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH COAEpKaHUS Y4eOHOTO
MpeaIMeTa Yepe3 IEMOHCTPAIHIO ACTAM MIPUMEPOB OTBETCTBEHHOTO, TPaXKTaHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0MS M J0OpOCEepACYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTCHHS, 3adad JUIsl PEHICHUs, TPOOIEMHBIX
cUTyalui Jyist 00Cy»KJIeHUsI B KJ1acce;

- TMpPUMEHEHHWE Ha YpPOKE WHTEPAKTUBHBIX (GopM pabOThl  yYAIIUXCS:
WHTEJUICKTYaJbHBIX ~ WTP, CTUMYJHPYIONIUX  ITO3HABATEIBHYIO  MOTHBAIIHIO
IIKOJIbHUKOB; JTIUCKYCCHUM, KOTOPBIC NAIOT Y4YallUMCs BO3MOXKHOCTH MPHUOOpECcTH
OTBIT BEJICHUS KOHCTPYKTUBHOTO AHMAJIOTA; TPYMIOBOW pabOThl WM pabOThl B
napax, KOTOpbI€ y4aT IIKOJbHUKOB KOMaHIHOW pabOTe W B3aUMOJICHCTBHUIO C
JIPYTUMU IETHMU;

- BKJIFOYEHHE B YPOK WIPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOMAEPKATh
MOTHBAIIMIO JeTed K TMOJYyYEeHUIO 3HAHUM, HAJIKUBAHUIO TMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KJacce, TOMOTAlOT  YCTaHOBJICHHIO
n00poXxkeIaTeIpHON aTMOoc(epsl BO BpeMs YPOKa;

- opraHm3aiys medcTBa MOTHBUPOBAHHBIX U APYAUPOBAHHBIX YUAITUXCS HaJ
WX HEYCIICBAIOIIUMH OJHOKJIACCHUKAMH, JafoIIero IIMKOJbHUKAM COIMAJIBHO
3HAYMMBIH OIBIT COTPYHHYECTBA U B3aUMHOMN TIOMOIITH;

-  UVHUIMUPOBAHWEC W  TOMJICPKKA HCCIEAOBATEIIbCKOW  JICSITCIIBHOCTH
IIKOJIPHUKOB B paMKaxX pealiM3allid HWMH WHIWBHIYAIbHBIX M TPYIIIOBBIX
MCCJIEIOBATENLCKUX MPOEKTOB, YTO JACT IIKOJIbHUKAM BO3MOXKHOCTh MPUOOpeCTH
HAaBBIK  CAaMOCTOSITEJILHOTO  PEIICHHS  TEOPETUYECKOW  MpoOJIeMbl, HaBBIK
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TEHEPUPOBAaHUS © OGOPMIICHHUS COOCTBEHHBIX WJEH, HABBIK YBAXKUTEIHHOTO
OTHOUIIEHUS K YUYXUM HJesiM, 0(DOPMIICHHBIM B padoTax APYTrUX UCCIEN0BaTENEH,
HABBIK NYOJMYHOTO BBICTYIUICHUSI TeEpe] ayAUuTOpUEH, apryMEHTHPOBaHUS U
OTCTauBaHMS CBOECH TOUKU 3PEHUS.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEIBHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULKUK 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPaTUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAX TPa)kIaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aliy;

YMEHHE B3aUMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

CHOCOOHOCTh OILIEHHWBATh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIEHUs,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm NnpodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIaHBI;

TOTOBHOCTBH U CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU,
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6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh JKOJIOTUYECKONW KYJNbTYphl, OCO3HAHUE TIJI00aTBLHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUN B OKpPYKAIOIIECH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OMbITa JEATeIbHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE MUMEIOIIMXCA 3HAHUH 1Mo (PU3uKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKH  OCYHIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEeATENbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKECHMS,;
BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsT B  paccMaTpUBaEMBbIX
(U3HYECKUX SIBICHUSAX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepuaIbHBIX U HEeMaTepuaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBarejbcKue 1eMCTBUA:
BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBBIMU IMOHATHSMU W METOJaMHU
bu3nYecKoil HayKH;
BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEI0BATEIbCKOW U MPOEKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOMCKY
METO/IOB peuieHusl 3a/iay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IuYHBIX
METO/I0B [TO3HAHMS;
BJIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETalliY, MPEeoOpa30BaHUI0 W TPHUMEHEHUIO B PAa3IMYHBIX YYeOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (pU3UKH;
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BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh APTYMEHTHI JIJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh IIOJNIyYCHHbIE B XOJE pEIICHHUS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIlHSM, OIIEHUBATH MPHUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTABIICHNUS;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  HWHMOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpeKEHHUs, TPABOBBIX H OJTHYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHHUKATHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eCTBUS:

OCYIIECTBIISITH OOIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOM JESITEIHHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB;

IMOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM U WUHIWBUIYAIBHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIU COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;
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OLICHUMBATh KAue€CTBO CBOEro BKJAJa U KaXJOr0 y4YacTHHMKAa KOMAaHIbl B
oO1Iui pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLIEHUBaTh HJIEU C TMO3UIMH HOBU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTrO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUIH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIa/JeTh HAaBBHIKAMU  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUS
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOILECCOB, HMX pPE3ydbTaTOB U
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUWBAaTh PHUCKM U CBOEBPEMEHHO NPUHUMMATH pEIIEHUs MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JPYTUX MpU aHaJIU3€ pPe3yibTaTOB
JeSITeJIbHOCTH;

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce nocTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOImero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, IpeInoJararomni
c(hOpMHPOBAHHOCTH:
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CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIONICH CTpEMIICHHE K JTOCTIDKEHUIO eI U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B TPAKTUYECKOMN JEATEIHHOCTH JIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (UBHUECKUX MOJIEIIECH:
MaTepuaibHas TOUYKa, MHEpLUHUaIbHas cUCTeMa OTCUETa, a0COIIOTHO TBEPAOE TEIIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKHUH 3apsi MPU PelIeHnH (PU3NISCKUX 3a/1a4;

pacno3HaBaTh (pU3MYECKHE SIBJICHUS (MPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHUCCKON TECOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHWE, CBOOOJHOE TajeHue TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3aumojencTeue Ten, auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHE, KOHJEHCAIMs, IJIABJICHUE, KPUCTAUIM3AIs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIy TMapaMeTpamMu COCTOSHUS Ta3a B HM30MpOoIleccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWUYECKOC IBIKCHUE, WCIONB3YS (HU3UUYCCKUE BEITUUMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIBC TeJla, KHHETHYECKash DHEPrys, MOTCHIMANbHAS DHEPTUs, MEXaHUYECKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONIUE JMAHHYIO (U3UYECCKYIO BEIMYHUHY C JAPYTUMHU
BEITUYMHAMU;
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OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCTIONIb3Yysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIrHsi XaOTHUECKOTO JBUXKEHUS MOJIEKYJ, CpEIHEKBaApaTUuYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI JHEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBUS TEIUIOBOTO JBUTATeNsl; MNpPH ONMUCAHUU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh U3YUYCHHBIE IICKTPUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpU ONMHWCAHWH TIPABWJIBHO TPAaKTOBAaTh (DU3WYECKUIA CMBICT HCIIOIh3YyEMBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIUUHUHY C APYTUMH BEJIMUYUHAMY,

aHAIM3UPOBaTh (PU3UUYECKHUE TMPOIECChl U SIBJICHUSA, UCIOJIb3Ys (PU3UUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYMEPIIO3UIIMA CHJI, TIPUHIUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPIUU TEIIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsina, 3akoH KylloHa, TpW ATOM pa3inydaTh CIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUI, MPU ITOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CIOCOO M3MEPEHHUS W HMCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl IMOTYYCHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIHHBIX YCTPOWCTB M J1AOOPAaTOPHOTO
000pyIOBaHUS;

22



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/layu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXoAUMbIEe I €€ pelIeHUs, TPOBOJUTh PACUYEThl M OIICHUBATh PEaTbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJCHHI C ONMOpOM Ha HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTU3UPOBATH MOJIy4aeMyl0 HH()OPMAILIUIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieyeHus: O€30MacCHOCTU MPU OOpAILEHUH C MPUOOpPAMHU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYyNIbl, PALMOHAIBHO paCHpEeAesiaTh OO0S3aHHOCTU U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoil KApTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYCYHBIA UCTOUYHUK CBETA, SIAECPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (PMBHMKU: DJIEKTPUYECKAs. TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBUS TOKA, B3aHMMOJIECVCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM WM JBWXKYIIUMCS 3apsii, JIEKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, NPSIMOJIMHENHOE PacCIpOCTPAHEHUE CBETA, OTPAKEHHE, IPEIOMIIEHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYATOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas W MCKYCCTBEHHasd
PaINOaKTUBHOCTb;
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OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLECCHI), MCHOJIb3Yd (U3UUYECKHUE BEITUUYUHBL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYILIKW, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO MOJIEH, MEPUOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAUYCHUSI W €AUHUIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, TIEPHO]I MOTypacIiaa, SHEPTUSI CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCMONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH TPSMOJIMHEMHOTO PacipoCTpAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHUSI MAacCOBOIO 4HCia, MocTynaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmriepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBath TpobiieMy/3agadyy M TUIOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;
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UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUpPOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Y4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemiate pacu€THBIC 3aJa4d C $BHO 3aJaHHOW (U3UYECKON MOJEINbIO,
UCTIONB3YS (hHU3UUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTH
MOJy4YEHHOTO 3HAUYCHUs (PU3HUECKON BEITUYUHBL;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C ONOpPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJad  COBpPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TPEJCTaBJICHUS Yy4eOHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3janyaTh yCIOBHUS MX 0€30MacHOr0 MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3jMYHBIX COLHUAJbHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.
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Paznen 3. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No Haumenosanne KoumuecTso yacos JNeKTPOHHEIE
n/-n pa3/ieJIoB M TeM Beero Konrpoabnbie  Ilpakrnyeckue (uupposbie)
NporpamMmmsbl padoThI paéoThI odpa3oBaTe/bHbIE
pecypesl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dusuka u METOIbI

LIOP I1O ®U3UKE - 10

1

1.1 HAYYHOI'O 2 KJIACC http://class-
MMO3HAHUSA fizik.ru/378-zor10.html |
Hroro mo pazneny 2 ‘
Paznea 2. MEXAHUKA |
LHOP I10 ®U13UKE - 10
2.1 Kunemaruka 5 KJTACC http://class-
fizik.ru/378-zor10.html
LIOP T10 ®U3UKE - 10
2.2 JuHaMuka 7 KJTACC http://class-
fizik.ru/378-zor10.html
3aKOHbI LHOP I10 ®U3UKE - 10
2.3 COXpaHEHUs B 6 1 1 KJIACC http://class-
MEXaHUKe fizik.ru/378-zor10.html
Wtoro no pazneny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI LIOP 10 ®U3UKE - 10
31 MOJIEKYJISIPHO- 9 1 KJIACC http://class-
' KUHETHYECKOU fizik.ru/378-zor10.html
TEOpUn
3p | Octos 10 1 KIACC hCDHg Jiclass.
. ttp://class-
TEPMOIHAMHIH fizik.ru/378-zor10.html
ArperaTHble LTIOP T1O ®U3UKE - 10
COCTOSTHHS KJIACC http://class-
3.3 BEIIECTBA. 5 fizik.ru/378-zor10.html
®da3oBble
HIepeX0/Ibl
Hroro no paszneny 24
Paznen 4. JIEKTPOINMHAMMUKA
LIOP 1O ®U3UKE - 10
4.1 DJeKkTpocTaTHKa 10 1 KJIACC http://class-
fizik.ru/378-zor10.html
[TocTrossHHBII LIOP 1O ®U3UKE - 10
AIIEKTPUUYECKHIA KJIACC http://class-
4.2 ToK. Tokn B 12 1 1 fizik.ru/378-zor10.html
Pa3ITUYHBIX
cpenax
Wtoro no pazneny 22
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Moaynb mporpaMmsl

BOCIHUTAHUS 2 1
«[1IKOJIbHBIN YPOK»
OO0111ee KOJINYECTBO

= 68 4

qaCcoB
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11 KIIACC

DJIEKTPOHHbBIE
(undposBbie)
N HaumeHoBaHUe KosmmuecTBo yacos oOpa3oBaTe/ibHbIE
n/_n pa3aesioB U TeM pecypcbl
NpOrpamMmbl
Beero KonTpoabubie IIpakTuueckue
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
M HOP 110 ®U3UKE
arHUTHOE TOJIE. - 11 KJIACC
11 DneKTpOMarHuTHast 11 1 3
. s http://class-
AV fizik.ru/zorl1.html
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
M HOP 110 ®U3UKE
€XaHUYEeCKUe U 11 KJIACC
2.1 AJEKTPOMAarHUTHBIE 9 1
ConeBams http://class-
fizik.ru/zor11.html
MexaHu4eckue u HOPTO OUSHUKE
- 11 KJIACC
2.2 AJEKTPOMAarHUTHBIE ) 1
BONHLL http://class-
fizik.ru/zor11.html
HOP 110 ®U3UKE
2.3 Onrtuka 10 3 - L KJIACC
http://class-
fizik.ru/zor11.html
Hroro no pasneny 24
Pa3nen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
OCHOBBI cTieIMaIbHOU HOP 11O PUINKE
CHOBRE CHEHHATRHO - 11 KJIACC
31 reopit 4 L http://class
OTHOCHTCTRHOCTH fizik.ru/zor11.html
Uroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
DneMeHTHl KBaHTOBOM HOP O CUSUKE
4.1 6 - 11 KJIACC
OTITUKH
http://class-
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fizik.ru/zor11.html

4.2 Crtpoenue atoma

4.3 ATOMHOE PO

Hroro no pazneny

15

[TOP I10 ®U3UKE
- 11 KJIACC

http://class-
fizik.ru/zor11.html

[TIOP I10 ®U3UKE
- 11 KJIACC

http://class-
fizik.ru/zor11.html

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNeMEHThI
5.1 aACTPOHOMUU U
acTpodu3uku

Uroro no pazneny

7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

[TOP I10 ®U3UKE
- 11 KJIACC

http://class-
fizik.ru/zor11.html

LOP I1O ®U3UKE
6.1 Oo6o61aromiee 4 - 11 KJIACC

' [OBTOPEHHE http://class-
fizik.ru/zor11.html

Uroro no pazneny 4

Mopaynbs nporpamMmmsl

pocruTanus «lIIkonpHBIH 3

YPOK»

OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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Pa3znen 4: Onucanue OLeHKH NMpeIMETHBIX Pe3y/JIbTAaTOB Y4eOHOI0 npeaMera

«Du3uka. ba3oBblil ypoBeHb)

Cnmncok HTOrOBBIX IUIAHUPYEMbBIX Pe3yJbTaTOB € YKa3aHHEM JTaloB MX
¢popMupoBanuss u CcHnoco00B OLEHKH (HaAmpuMmep, Tekymasi (TeMaTH4yecKasi), YCTHO

(MUCHbMEHHO), NPAKTHKA).

HroroBeie 1utaHupyeMble pe3ynbTaTthl 10 ¢u3nke (GOpMHUPYIOTCS Ha pa3HBIX JTamax

MPOXOXKACHUA TEMbI, BO BPEMA ITPAKTUUCCKHUX 3aHATHIA.

CHucoOK HTOTOBBIX INJIAHUPYEMBIX PE3YJAbTATOB U CcocoObl MX OLEHKH

K xonny ooyuennsi B 10 kjacce o0yyarommiicsi HAy4uTcst

Cnoco0 oneHku

JNEMOHCTPHPOBaTh Ha TpPUMEpax poib U MeCcTo (U3UKH B
(hopMUPOBAaHUM COBPEMEHHONW HAyYHOM KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKH W TEXHOJOIMH, B IMPAKTUYECKON IEATEIBbHOCTH
JIFOJIEH;

YUUTHIBATh TPAHUIIBI PUMEHEHUS U3YUCHHBIX (DU3HUECKUX MOJICTICH:
MaTepuaigbHas TOYKa, HWHEpLUajIbHas cucTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, WACATBHBIA Ta3, MOJEIH CTPOCHUS Ta30B, JKUIKOCTCH W
TBEPABIX TEJ, TOYCUHBIH SICKTPUUECKUN 3apsij MPU pPelIeHUN PU3NIECKUX
3a/1a4;

pacrio3HaBaTh (hu3MYEcKUe ABJICHUS (IPOIECChI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYISIPHO-KHHETUICCKOW TCOPHH
CTpPOCHHS  BEIIeCTBA M  JJCKTPOAMHAMUKH:  pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIKEHUE, CBOOOTHOE IMAaJCHUE Tel,
JBUKEHHUE 10 OKPYKHOCTH, WHEPIHMs, B3auMojeicTBue Ten, nuddysus,
OpOYHOBCKOE JBW)KCHHE, CTPOCHHE JKHJIKOCTCH U TBEPABIX TeI,
u3MeHeHue oOBéMa TeNn NpH HarpeBaHUU (OXJIAKICHHH), TEMIOBOE
paBHOBECHE, WCIApeHUe, KOHJICHCAIMS, TUIABJICHUE, KPUCTAILIM3AINS,
KHUIIEHWEe, BJIAKHOCTh BO3/lyXa, IOBBLIINICHWE JJaBIEHUS Ta3a MPH €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXIY IMapaMeTpaMu COCTOSHUS
raza B M30MpOIleccax, dIEKTPHU3AIMS Tell, B3AUMOJICHCTBUE 3aPsI/I0B;

ONMCHIBATHL MEXAaHWUYECKOE JIBIDKCHHUE, UCHOIb3ys (DHU3UYECKHe
BEJIMYMHBI: KOOpAMHATA, MYyTh, IMEpPEMEIIEeHNUEe, CKOPOCTh, YCKOPEHHE,
Macca Tea, CHjia, UMIYJIbC Tejla, KWHETHIeCKasi YHEPT s, TOTCHIIHATbHAS
SHEprusi, MeXaHuveckas paboTa, MEXaHU4YecKasi MOLTHOCTh; IIPH OMUCAHUH
MPABWIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIIONB3yeMbIX BEIIMUWH, WX
0003HAYECHUSI U €IUHUIIBI, HAaXOMUTh (DOPMYIBI, CBA3BIBAIOIINE JTaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIIMUYUHAMUY;

OTMCHIBATh U3YUEHHBIE TEIJIOBHIE CBOWMCTBA TEN U TEIJIOBHIE SBJICHHUSI,
WCTIOJB3Ys (PM3MYECKHUE BETUYHMHEI: JaBJICHUE Ta3a, TeMIIepaTypa, CPeIHsIs
KHUHETUYecKas SHEprus Xa0THYECKOTO JIBUKCHHUS MOJIEKYIL,
CpeIHEKBapaTUYHAs  CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTpPEHHSII DHEprusi, padora raza, Kodh(GUIMEHT MOJE3HOrO ICHCTBUS
TEIJIOBOTO JABUTATEIIS; TIPU OIMMMCAHWUH TPABHIILHO TPAKTOBATH (PU3UUCCKUI
CMBICJ UCTOJB3YEMBIX BETHUYHUH, UX 0003HAYCHHS M €IMHHUIIBI, HAXOAUTH
(GOpMyIIBI, CBS3BIBAIOIINE JTAaHHYIO (U3HUYECKYIO BEIUYUHY C JPYTUMH
BEJIMYMHAM;

ONHMCHIBATh HM3y4YCHHBIC OJJIEKTPUYECKHE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE SBICHUS (IIPOIECCHI), UCTIONB3YSI (PU3NIESCKUE BEITUUMHBI:
ANEKTPUYCCKUH 3apsj, DSJCKTPUYECKOe II0JIe, HANpPSOKEHHOCTH ITOJIS,
MOTEHIIMAJ, Pa3HOCTh TOTEHIMAIOB; TMPU ONHUCAHUU MPABHIBHO

Texymas, ycTHbIN
OIIpoC, TECT,
KOHTpPOJIbHASI
pabora




TPAKTOBaTb  (PU3MUYECKUH  CMBICI  MCIOJB3YEMbBIX  BEIMYUH, UX
0003HAYCHHS U E€JUHMLBI; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIUE JaHHYIO
(GU3NYECKYIO BEIMYHHY C APYTMMU BEITUUYNHAMU;
aHATM3UPOBaTh (PU3MYECKHE TMPOLECCHl U SBJICHUS, HCIOIb3Ys
¢bu3nyeckrue 3aKOHbl U NPUHLMIBL 3aKOH BCEMUpPHOTO Tsrotenus, |, Il un
Il 3axonsl HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON SHEPruu, 3aKOH
COXPAaHEHMs UMILYJIbCA, MPUHLUUI CYNEpHO3ULUH CWI, [PHHIMII
paBHONpAaBUs  HMHEPLUUAIBHBIX  CHCTEM  OTCU€Ta,  MOJIEKYJISIPHO-
KMHETHUYECKYI0O TEOPUIO CTPOCHMsI BEILECTBA, ra30Bble 3aKOHBI, CBS3b
CpeOHENl KHWHETUYECKOW SHEpPruu TEIUIOBOTO JABM)KEHUS MOJIEKYT C
aOCOJIIOTHOW TeMIepaTypoi, IepBbI 3aKOH TEPMOJAMHAMUKHU, 3aKOH
COXPAaHEHHUs JIEKTPUUECKOro 3apsAa, 3akoH KysoHa, npu 3ToM paszinuyarb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMAaTU4ECKOE BBIPAKEHHE U
yCIIOBUS (TPAHUIIBI, 00JIACTH ) TPUMEHIUMOCTH;
OOBSICHATH OCHOBHbBIC NPUHLMIIBI JE€HCTBHA MAalllMH, NPUOOPOB U
TEXHUYECKHX  YCTPOWCTB; pa3M4aTh YCJIOBUS HX 0O€30IacHOro
UCIOJIb30BAaHUS B IOBCEIHEBHON KU3HU;
pemaTh pacu€THBIC 33a4u C SBHO 33JaHHOW (pU3MUECKOW MOJENbIO,
UCTONB3Ys (PU3NYECKHUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJjauu BBIOUpaTh GU3NUECKYIO MOJENb, BBIICIATh (PU3HMUECKUE BETUUNHBI
u (GopMyibl, HEOOXOIUMBIE ISl €€ pEelIeHUsl, NMPOBOIUTH PacdEThl U
OLIEHUBATh PEATILHOCTH MOJYYECHHOTO 3HauUeHUs! (PU3MUECKON BEIINYHHBI,
pemarh  KayecTBEHHbIE  3a/Jayd:  BBICTPAWBATh  JIOTMYECKU
HEMPOTUBOPEUMBYIO IIETOYKY pPACCYKACHUH C OHNOpOH Ha M3Yy4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;
pemaTh pacuéTHbIe 3a/la4M C SBHO 3a/JlaHHOM (U3UYECKON MOJeNblo,
MCTIONB3Yysl (PM3UYECKUE 3aKOHBI M NMPUHIMIIBI, HA OCHOBE aHAJHM3a YCIOBHS
3aJjauu BbIOMpATh (U3NYECKYI0 MOJIENb, BBIACIATh (PU3HMUECKUE BEITUUUHBI U
(hopMyIibl, HEOOXOAUMBIE JJIs €€ PEIIeHHUs, IPOBOJUTH PACUETHI U OILIEHUBATD
[PEaTbHOCTH MOJIyY€HHOTO 3HAaUeHUs! (PU3MUECKON BEITUYMHBI;

pemiatb  KayecTBEHHbIE  3aJayu: BBICTpAauBaTh  JIOTMUECKU
HENIPOTUBOPEUYUBYIO IIENIOYKY PACCY)KIEHUH C ONOpOM Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBJICHUS;

BBITIOJTHATE KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3MYCCKHUX SBIICHUHN
W TPOLIECCOB C HCIOJb30BAaHUEM MPSMBIX MU KOCBEHHBIX M3MEPEHUH, MpU
bToM  (QopmynHupoBaTh  MIpobieMy/3ajgadyy M TUNOTE3y  y4yeOHOro
DKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 00OpYyIOBaHWS,
MPOBOAUTH OMBIT U (OPMYTUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBEHHBIE W3MEPCHHSI (PUINUCCKUX
BEeJTMYMH, TpPHU O5TOM BBHIOMpPATh ONTUMAIBHBIA CIMOCOO W3MEPEHUS U
MCIIOJIb30BaTh U3BECTHBIC METOIbI OIIEHKU MOTPEITHOCTEH U3MEPEHHIA,

WCCIIeIOBaTh 3aBUCUMOCTH MEXIy (PHU3NYECKUMH BEIMYUHAMHU C
WCIIOJIb30BAHUEM TIPSIMBIX  M3MEPEHHH, TIPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh  PE3ylbTaThl  MOJYUYEHHOH  3aBUCHMOCTH
(bU3UYECKUX BETWYMH B BHE TAOMUIlT U TpadUKOB, JENaTh BBIBOIBLI IO
[pe3yNbTaTaM HCCIe0BaHNUS;

coOmofarh mpaBwia 0Oe30macHOro TpyAa HpU  IPOBEICHHUH
WCCIEIOBAaHUM B paMKax  y4eOHOTO  JKCIEpUMEHTa,  y4eOHO-
WCCIIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH C HCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 000PYAOBAHUS;

[IpakTnueckas
pa0ora,
nabopaTopHas
pabora
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UCIIOJIb30BATh IPH  PEIICHWH Y4eOHBIX 3aJad  COBPEMEHHBIC
WH(POPMALIMOHHBIE  TEXHOJOTMM JJS  TOHCKA, CTPYKTYpUPOBAHHS,
UHTEpPIPETAIMU ¥ TPEACTaBICHUS Y4eOHOH ¥ HayYHO-NOMYJISIPHON
uHbOpMalMY, TOJIYYEHHOW W3 PAa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
AHAJIM3UPOBATH IOJTy4aeMyr0 HH()OPMAIHIO;

NPUBOAMUTH MPHUMEPHI BKJIAZAA POCCUHCKUX M 3apyOEkKHBIX yUEHBIX-
(GHU3HMKOB B pa3BUTHE HAYKH, O0OBSICHEHHE IPOLECCOB OKPYKAFOLIET0 MUPA,
B Pa3BUTHUC TCXHUKU U TeXHOHOFHﬁ;

UCIIOJIb30BAaTh TEOPETUYECKHUE 3HAHUS 1O (DU3MKE B IOBCEIHEBHOM
KHU3HH JUI1 obecrieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ npudopamu u
TEXHUYECKHMH YCTPOWUCTBAMH, VISl COXPAHEHHS 30POBbsSl U COOJIIOICHHS
HOPM 9KOJIOTHYECKOT'0 [OBEJICHUS B OKPY)KAIOIIEeH cpene;

paboTaTh B TPYIIE C BHIMOJHEHHEM PAa3IMYHBIX COILHAIBHBIX POJICH,
IUIAHKUPOBaTh PabOTy TPYIIIbI, PAIIMOHATIBHO PACIPECISATh O0SI3aHHOCTH
U IUTAHUPOBATh JICSATENFHOCTh B HECTAHJAPTHBIX CUTYAlHsX, aJCKBATHO
ONCHMBATH BKJIaA KaXAOIro0 H3 YYAaCTHUKOB TIPYIIbI B PCHICHUC
paccMaTpHBaeMOil IIPOOIIEMBI.

[TpoexT, pedepar

K xonny o0ydenus B 11 kiacce odyuarommiicsi Hay4YuTcst

Cnoco0 oneHkn

JNEMOHCTPUpPOBaTh Ha TMpUMEpax poib U MecTo (UMK B
(GOpMHpPOBaHUN COBPEMEHHOW HAaydyHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B MPAKTUYECKOW AEATEIHLHOCTH
JIO/ICH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJETCH:
TOYEYHBIN 3JIEKTPUYECKUN 3apsll, JIyd CBETa, TOUCUHbI MCTOYHUK CBETA,
sJIepHasi MOJIEJIb aTOMa, HYKJIOHHAsI MOJIEJIb AaTOMHOTO SiIpa MPH PELICHUH
¢bu3nveckux 3aaad;

pacrio3HaBaTh (hpu3MYecKue SABJICHUS (MPOIECChI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB JJICKTPOJAWHAMHUKHU U KBAHTOBOW (PM3UKHU: JICKTPUIECKas
IIPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUUECKOE, MarHUTHOE JIeHCTBUSA
TOKa, B3aUMOJICHCTBUE MAarHUTOB, JJEKTPOMAarHWTHAas  WHIYKIIHS,
JIeicTBHE MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM U JIBHIKYIIUNCS 3apsif,
AJIEKTPOMArHUTHBIE KOJIeOaHHs " BOJTHBHI, PSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, OTpPaKEHUe, MpeloMIIeHHe, HHTephepeHIus,
TUpaKys U MOJISIpU3alis CBETa, TUCHIEpCUs CBETa, POTOIEKTPUUECKHMA
s ekt (poToaddexT), cBeTOBOE NaBIeHIE, BOSHUKHOBEHHUE JTUHEHUATOTO
CIeKTpa  aToMa  BOJOpOAA, €CTECTBEHHAas U  MCKYCCTBEHHas
PaMOaKTUBHOCT;

ONMCHIBATH U3YYEHHBIE CBOWCTBA BelleCTBAa  (IJIEKTPUYECKHE,
MarHiTHbBIE, ONTHUYECKUE, OHIIEKTPUYECKYIO MPOBOIUMOCTh Pa3TUYHBIX
Cpell) U 3JIEKTPOMArHUTHBIE IBJIEHUS (IIPOLECCHI), UCTIOIb3Ysl HU3NUECKUE
BEIMYMHBL:  JJIEKTPUUECKUI  3apsii, cuila TOKa, JJIEKTPHUUYECKOE
HampspKEHUE, AJIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTH IOTEHIMAJIOB,
ANEKTPOABIIKYINASA cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO TIOJIS, CUIIa
Awmmnepa, cwia JlopeHma, HWHIYKTUBHOCTh  KaTYIIKH, DHEPTHUS
9JIEKTPUUYECKOTO M MAarHUTHOTO IOJIeH, MepHoa M 4YacToTa KojeOaHWi B
KoJe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLECCe FrapMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJe0aHWH, (OKYCHOE pacCTOSIHHUE W ONTHYecKas
CHJIa JIMH3BI, TIPA OMUCAHWUHU MPABHIBHO TPAKTOBATh (DMU3UYECKUN CMBICI
WCIONIb3YEMBIX BEIMUYMH, WX OO0O3HAYEHHMS M EJMHHUIIBI, YKa3bIBaTh
(GbopMyIIBI, CBSI3BIBAIOIINE MAHHYIO (U3WYECKYIO0 BEIHUYWUHY C JPYTHMHU

Tekymas,
MMUCbMEHHBI
1 ompoc,
TECT,
KOHTPOJIbHA
g paboTa
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BEJIMYUHAMU;

OMUCHIBaTh U3YYCHHBIC KBAHTOBBIE SIBICHUS U MPOIECCHI, UCTIONb3YS
(¢u3nyuecKkre BETUYMHBI: CKOPOCTh JJIGKTPOMArHUTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrusi M HMIYJbC (OTOHA, MEPUOJ
MOJIypacnazia, dHeprusi CBSI3U aTOMHBIX siiep, IPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh  (PU3MYECKUI  CMBICT  MCIONB3YEMbIX  BEIWYHMH, UX
0003HAYEHUS U €AMHHULIBI, YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIOLINE JaHHYIO
(GU3NYECKyI0 BETUYMHY C JPYTMMHU BEIMYMHAMH, BBIYHCIISATH 3HAYCHUE
(bu3MYeCKOil BETUYNHBL;

aHATM3UPOBaTh (PU3MYECKHE TMPOLECCHl U SBJICHUS, HCIOIb3Ys
¢busznueckre  3aKOHBI M NpUHOUNBL  3akoH  Owma,  3aKOHBI
IIOCJIEZI0BATEIBHOTO U MAPAJUIENbHOIO COEJUHEHUS NPOBOJHUKOB, 3aKOH
Jbxoyns—Jlenna, 3akOH  SJIEKTPOMAarHUTHOM  MHIYKIUH,  3aKOH
IPSIMOJIMHENHOIO PaclpoOCTPAaHEHUS! CBETAa, 3aKOHbl OTPAXEHMSI CBETA,
3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHIITEWHa ans Gorodddexra,
3aKOH COXpAHEHMsI DSHEpPruu, 3aKOH COXpaHEHUs UMIYJbCa, 3aKOH
COXPAaHEHHUS OJJIEKTPUYECKOTO 3apsla, 3aKOH COXpPaHEHUS MacCcOBOTO
yucia, nocryiaatel bopa, 3akoH paguMOaKTHBHOIO pachaja, HpU 3TOM
pasnuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

ONpEeEATh HaIpPaBJIEHUE BEKTOpa HWHAYKLUUU MAarHUTHOIO I0JIS
MIPOBOJHHKA C TOKOM, CHJIbl Amniepa u cuiibl JlopeHna;

CTPOMTb U ONHCHIBATH M300paK€HUE, CO3[aBAEMOE IUIOCKUM
3epKaJioM, TOHKOM JIMH301;

BBITIOJTHSTH 3KCIIEPUMEHTHI 110 HCCIICAOBAHUIO (PH3MUYECKUX SBIICHUM
Y TIPOIIECCOB C HMCIIOJIb30BAaHUEM MPSIMbBIX W KOCBEHHBIX M3MEPEHUH: MpU
3ToM ¢GopMyIupoBaTh mIpolOiieMy/3aadyy W TUNOTE3y  y4yeOHOro
IKCIIEPUMEHTA, COOMpaTh YCTAaHOBKY U3 IPEIUIOKEHHOTO 00OpYHOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYIIECTBIISITH TPSIMBIE W KOCBEHHBIE H3MEPEHHs (HU3NIECKUX
BEIMYUH, NpPU HTOM BBIOMpATh ONTHUMANbHBIM CHOCO0 H3MEpeHHs Hu
WCTIOJIH30BATh U3BECTHBIE METOBI OIIEHKH ITOTPEITHOCTEH N3MEPEHHUH;

HCCIIeI0BaTh 3aBUCHUMOCTH bu3nyeckux BEJIMYMH c
WCTIOJB30BAHUEM TIPSMBIX HW3MEPEHUH: TpPH OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCUPOBaTb PpE3yJdbTaThl MOJYYEHHOW  3aBUCHUMOCTHU
¢u3nYecKUx BEIWYMH B BUJAE TAOMMI M TpaduKOB, JenaTh BBIBOJABI IO
pe3ynbTaTaM UCCIIeIOBAHNUS;

coOmonarh mpaBuia 0e€30MacHOro Tpyda TMpH  IPOBEICHUU
UCCIEIOBAaHUM B paMKax  y4eOHOro  JSKCIIEpUMEHTa,  y4eOHO-
HCCIIEIOBATEIbCKOW M IMPOEKTHOW JIeATENIbHOCTH C MCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

[IpakTnueckas
pabora,
nabopaTopHas
pabora

UCIOJIb30BaTh TMPU  PpEHIeHHH Y4eOHBIX 3a/Jady COBPEMEHHbIE
MH(POpPMAIIMOHHBIE  TEXHOJOTMM JJs  TOHMCKA, CTPYKTYpUPOBAHMS,
UHTEpIpETallMM W TPEACTaBIEHUs Yy4yeOHOW M HAay4YHO-TIOMYJIIPHOU
uHpOpMalUY, TOJIYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATH MOTY4aeMylo HH(OpPMaILHIO;

OOBSICHATh NMPUHIMIIEI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pasznuyaTh YCJIOBUA HMX OE€30MacHOrO HCIOJIb30BAHUS B
[IOBCEIHEBHOM KU3HY;

MIPUBOJIUTh NPUMEPHI BKJIAJIAa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-

[IpoexkT,
pedepar

33




(GU3MKOB B pa3sBUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHpa, B pasBUTUC TCXHUKHU U TeXHOJ’IOFHﬁ;

UCIIOJIb30BAaTh TEOPETUYECKHUE 3HAHUS 1O (DU3MKE B IOBCEIHEBHOM
KHU3HH JUIs obecrieueHust 0€30MacHOCTH MpU OOpalleHuu ¢ npudopamu u
TEXHUYECKHMH YCTPOWUCTBAMH, ISl COXPAHCHHUS 3I0POBbSI U COOIIIOICHNUS
HOPM 9KOJIOTHYECKOT'0 [IOBEJICHUS B OKPY)KAIOIIEeH Cpene;

paboTaTh B TPYIIE C BBIMOJHEHHEM PAa3IMYHBIX COILHAIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYIIbI, PallMOHAIBHO PacCIpeneisaTh 00sS3aHHOCTH
U IUTAHUPOBATh JICSTENFHOCTh B HECTAHJAPTHBIX CHTYAIUsX, aJICKBATHO
ONCHUBATh BKJAA KaXAOIro0 H3 YYACTHUKOB TpPYIIbLI B PCHICHUC
paccMaTpHBaeMOi IIPOOIICMBI.

TpeOoBanuss K  BBICTABJEHMI) OTMETOK 32  IPOMEKYTOYHYIO
arrecTanuio (Mpu HEOOXOAUMOCTH — € YYE6TOM CTENEeHH 3HAYMMOCTH OTMETOK
3a OTJeJIbHbIE OLICHOYHbIE IPOLEYPbI).

Kputrepyn u HOpPMBI OLEHKH 3HAHMH M yYMeHHMHd 00y4amoumuxcsi 3a
YCTHBIN OTBeET.

Onenka "5" craBuTcs, €CIM yYeHUK:

1. Tloka3piBaer TiyOOKOE€ M TIOJHOE 3HAHWE W TOHUMAaHHE BCETO
MpPOrPpaMMHOr0 MaTepuaia; IMOJHOE TMOHUMaHUE CYIIHOCTU pPaccMaTpPUBAEMBIX
MIOHSTUH, ABJICHUN U 3aKOHOMEPHOCTEN, TEOPHUIA, B3AUMOCBSI3EH.

2. YMeeT COCTaBUTH MOJIHBIA U MPABUJIBHBIA OTBET HA OCHOBE MU3YYEHHOI'O
MaTepuasa; BBIJCIATh TJIABHBIC TMOJOXKEHUS, CaMOCTOSITEIBHO IOJTBEPKIAThH
OTBET KOHKPETHBIMU MTpUMEpaMHu, (hakTaMu; CaMOCTOSATEIIBHO U apTyMEHTHUPOBAHO
JieJaTh aHajau3, 000O0IEeH s, BEIBO/IbI; YCTAHABIMBATH MEKIIPEIMETHBIC CBSI3H (Ha
OCHOBE paHee MPUOOPETEHHBIX 3HAHWI) M BHYTPUIIPEIMETHBIE CBSA3U, TBOPUECKH
MPUMEHSTh TOJYYEHHbIC 3HAHUSA B HE3HAKOMOW CUTYallUH; MOCIJIEIOBATENIBHO,
4ETKO, CBA3HO, OOOCHOBAHHO M 0€30IMO0YHO H3IaraTh Y4YeOHBIA MaTepHall.
YMeeT cOCTaBIATh OTBET B JIOTUYECKOW MOCIIEI0BATEIBHOCTH C UCIIOIb30BAaHUEM
MPUHATON TEPMHUHOJIOTUY; JIeTIaTh COOCTBEHHBIE BBIBOJIBI; (DOPMYITUPOBATH TOUHOE
ONPEAEICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHSATHM, 3aKOHOB, T€OpUil. MOXKeET 1pu
OTBETE HE TIOBTOPATH JOCIOBHO TEKCT YyueOHWKa; W3jaratb, MaTepuall
JUTEPATypHBIM  SI3BIKOM;  TMPAaBWIBHO UM OOCTOATENILHO  OTBEYaTh  Ha
JIOTIOJTHUTEJIHHBIC
BOIIPOCHI YUUTEJIS; CAMOCTOSITEIbHO M PalMOHAJIBHO HCMOJIb30BaTh HATJISIHbIC
nocoOus, CIpPaBOYHbIC MaTE€pUalbl, YYCOHUK, JOMOJHUTEIBbHYIO JUTEpaTypy,
MEPBOMCTOYHUKH; TPUMEHSTh CUCTEMY YCJIOBHBIX OOO3HAUCHHM NpH BEICHUU
3amucel, COMPOBOXKIAIOIIMX OTBET; MCIOJIb30BaTh JIJIsl JOKA3aTeIbCTBAa BBHIBOJIOB
13 HaOJIIOJICHUH U OTIBITOB.

3. CamocCTOSATEeNnHHO, YBEPEHHO U O€30MHMO0YHO MPUMEHSET MOJyYCHHBIC
3HAHMS B PEIIEHUU MPOOJIEM Ha TBOPUECKOM YPOBHE; JIOMYCKAeT HE 00JIee OTHOTO
HeJ0uéTa, KOTOPHIA JIETKO WCHPABISIET TO TPEOOBAHUIO YUYUTENS; WMEET
HEO0OXOIMMbIE HABBIKM PAa0O0THI C MPUOOpaMH, YEPTEKAMH, CXeMaMH, Tpaduxkamu,
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KapTaM{, CONYTCTBYIOIUIMMH OTBETY; 3allUCH, COIPOBOXKIJAIOIIUE OTBET,
COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka "4" craBuTcs, €CJIN YYEHUK:

1. [Toka3piBaeT 3HAHUS BCETO M3YyUYEHHOIO MpOrpaMMHOTO Marepuana. Jaér
MOJIHBIA YW TPaBUJIBHBIM OTBET HA OCHOBE H3YYECHHBIX TEOPHil; JIOMyCKaeT
HE3HAUUTETbHbIE OINMOKM M HEAOYETHl MPU BOCHPOU3BEICHUU H3YUYEHHOIO
MaTtepuaa, HeOOJIbIlIMe HETOYHOCTU MPHU UCTIOIB30BAaHUN HAYYHBIX TEPMUHOB WJIH
B BBIBOJIaX, 00OOIICHUAX W3 HAOMIOACHUN. Marepuan usnaraet B ONpeaenéHHON
JIOTUYECKOM MOCIEA0BATENIBHOCTH, IIPU 3TOM JIOIYCKAET OJIHY HErpyOyro OIIHOKY
WK HE 0oJiee ABYX HEJOUYETOB, KOTOPHIE MOXET UCHPABUTH CAMOCTOATENIBHO MPU
TpeOOBaHMM WM HEOONBIION TMOMOIIM MpPENoAaBaTeNis; MOATBEPKAAET OTBET
KOHKPETHBIMU TMPUMEpPAMU; MPABUIBHO OTBEYAET Ha JOMOJHUTEIbHBIE BOMPOCHI
YUUTENS.

2. YMeeT caMOCTOSITENIbHO BBIJECIATh IJIABHBIE MOJIOKEHHUS B M3YYEHHOM
MaTepuaie; Ha OCHOBaHMU (PAKTOB W MPUMEPOB 0000IIATh, JENaTh BBIBOJIBI.
VYcraHaBnmMBaTh BHYTPHUIPEIMETHBIE CBSI3U. MOXKET TNPUMEHSATHh MOJTYyYEHHBIC
3HaHMS Ha TPAKTUKE B BUJIOM3MEHEHHOW CHUTyallMd, COOJ0/IaTh OCHOBHBIE
npaBuia KyJIbTypbl YCTHOM PEYH; UCTIOIB30BATh MPU OTBETE HAYYHBIC TEPMUHBI.

3. He o6namaer ngoCcTaTOYHBIM HaBBIKOM pPabOThI CO CIPABOYHOU
JUTEPATYPON, y4eOHHUKOM, MEPBOMCTOUYHUKOM (TIPABMIIBHO OPUEHTUPYETCS, HO
paboTaeT MeJJIEHHO).

Onenka "3" craBuTCH, €CJIM YYCHUK:

1. YcBauBaeT OCHOBHOE COJEpX)aHUE YYEOHOro Marepuana, HO HMEET
npoOenbl, HE MNPEMITCTBYIOIIME JajJbHEHUIIEMY YCBOEHHUIO IMPOrPaMMHOTO
Marepuana.

2. M3naraer maTepuan HECUCTEMAaTU3UPOBAHHO, )parMEHTApHO, HE BCErjaa
MOCJIEIOBATEIBHO; MOKA3bIBAET HEJOCTATOYHYIO CHOPMUPOBAHHOCTH OTIEIBHBIX
3HAaHWM W YMEHHUI; c1ab0 apryMEHTHPYET BBIBOJLI M OOOOIIEHHUS, JOMyCKaeT
omuOKku Tpu ux (GOPMYIHPOBKE; HE HCIOJIB3YET B KA4e€CTBE JI0KA3aTEIbCTBA
BBIBOJIBI M 000OITICHUS U3 HAOIIOICHUM, OIBITOB WM JOMYCKAeT OIIMOKH MPU UX
W3JI05KEHUH;, TAET HEUETKHUE ONPEACIICHUs TOHATHM.

3. UcnwiThiBaeT 3aTpyJHEHUs B NMPUMEHEHWUU 3HAHWUN, HEOOXOAMMBIX JIJIs
pelIeHus] 3a/ad Pa3IMYHBIX THUIOB, MPAKTUYECKUX 3aJaHui; MpU OOBSCHEHUU
KOHKPETHBIX SIBJIEHUII Ha OCHOBE TEOPUH M 3aKOHOB; OTBEYAET HEMOJIHO Ha
BOIIPOCHl yYUTENS WJIM BOCIPOM3BOJUT COJIEP)KAHME TEKCTa Y4YEeOHUKA, HO
HEJOCTAaTOYHO MOHUMAET OTJEIbHBIC MOJOKEHUSI, UMEIOIUE BAXKHOE 3HAYCHHE B
ATOM TEKCTE, IOMycKasi OIHY-ABE TPyOble OIIUOKH.

Onenka "2" craBuTCH, €CJIM YYCHUK:

1. He ycBauBaeT u He pacKpblBa€T OCHOBHOE COJEp)KaHME Marepuaia; He
3HA€T WM HE TMOHWMAET 3HAYMTEIBHYI0 YacTh MPOrPaMMHOIO MaTepHayia B
mpeesiax MoCTaBICHHBIX BOIIPOCOB; HE JIeJaeT BBIBOJIOB U 000OIIICHHIA.

2. Hmeer cmabo cdhopMuUpOBaHHBIE W HEMONHBIC 3HAHUS, HE YyMEET
MPUMEHSTH UX MPU PEIICHUH KOHKPETHBIX BOTIPOCOB, 3a]1a4, 3a/IaHH 110 00pa3iry.
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3. Ilpu oTBeTe Ha OIMH BOMPOC JOMyCKaeT Oojee MBYX IpyObIX OIIMOOK,
KOTOpbIE HE MOKET UCIIPABUTh JaKe MPU MOMOIIU YUUTEJIS.

OueHuBaHMe CaAMOCTOAATENbHBIX NMHUCHbMEHHBIX M KOHTPOJIBbHBIX PadoT.
IIpuopurter NnUcbMeHHOU (OPMBI OLIEHKHU 3HAHUM Mepe/l YCTHOM.

Onenka "S5" craBuTcs, €CiM yYECHUK:

® BEHITIOJTHUIT paboTy 0€3 omMOOK M HEJOUETOB;

® CaMOCTOSITENIbHO MOATBEPANI OTBET KOHKPETHBIMU MPUMEPaAMU

e cjieriaj aHaliu3, 0000IIEHUS, BEIBOIBI

® JIOMYCTUJI HE O0Jiee OAHOTO HEJ0YeTa.

Onenka "4" craBuTCs, €CJIM YYEHHK BbINOJHHUJI Pad0Ty NMOJHOCTHI0, HO
JAONMYCTHJI B HEH:

e He Oosiee OJJHOM HErpy0oil OIMOKM U OJTHOTO HEJ0YETa;

® 1JIK He OoJiee IBYX HEJ0UETOB.

e IpU PEIICHUH 3aj1a4 CJIeIaHbl BTOPOCTEIIEHHBIE OTUOKU

® JIONYCTWJl HEMOJIHbIE, HEOOJBIINE HETOUYHOCTU IPU HCIOJIH30BAHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

Onenka "3" craBuTCs, €CJIM YUCHUK NMPABUJIBLHO BBINOJHWI HE MEHee
MOJIOBHHBI PA00THI WJIN JOMYCTHII:

e He OoJiee IBYX IpyObIX OIINOOK;

® 1UIH HE 0oJiee JBYX-TPEX HErPyObIX OIIHUOOK;

® UCIIBITHIBACT 3aTPYJHEHUS B NPUMEHEHUM 3HAHWM, HEOOXOIUMBIX JIJIsi
pelieHus 3aa4 pa3IndHbIX TUIIOB

Onenka "2" craBuTCH, €CIM YYCHUK:

® JIONMYCTHJI YHUCJIO OIIMOOK M HEIOYETOB IMPEBOCXOJAIIEE HOPMY, IMPHU
KOTOPOM MOKET OBITh BHICTAaBJICHA OIlcHKa "3";

® VJIM €CJIM MPABUJILHO BBITTOJIHUII MEHEE TTOJIOBUHBI pa0OThI

e HE 3HACT M HE I[IOHMMAET 3HAYUTEIbHYIO WJIM OCHOBHYIO 4YacTb
MPOrpaMMHOr0 MaTepuasa B Mpejesax MoCTaBICHHbBIX BOIPOCOB

Ouenka npoexra.

Bricokuii ypoBeHb - Ouenka "S"

1. IlpaBuIbHO MOHSTHI 11€1b, 33]]a4U BHITIOJIHEHUS TPOEKTA.

2. CoOntoneHa  TEXHOJIOTMS  HMCIOJHEHUsT  NPOEKTa,  BbLACPKAHBI
COOTBETCTBYIOIIIHME ATAIIBI.

3. [IpoekT oopmiieH B COOTBETCTBUU C TPEOOBAHUSIMU.

4. ITposiBi€HBI TBOPUECTBO, HHUIIMATHBA.

5. llpenpaBineHHBIA NOPOAYKT JEATEIBHOCTH OTJIMYAETCS  BBICOKUM
KaueCTBOM HUCIIOJIHEHHUS, COOTBETCTBYET 3aBJICHHOI TEME.

IHoBbiIeHHBbIH YPOBeHb - Ouenka 4"

1. IIpaBuIBHO MOHSATHI 1IE€J1b, 33]]aYU BBITIOJIHEHUS IPOEKTA.

2. CoOmrofieHa TEXHOJIOTHSI WCIIOJIHEHHS MPOEKTa, ITambl, HO JOMYIICHBI
HE3HAYUTEIbHbIE OMMUOKH, HETOYHOCTH B O(OPMIICHUH.

3. IIposiBIEHO TBOPUYECTBO.
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4. IlpeabsBIECHHBIA MNPOAYKT JACATEIBHOCTA OTJIMYAETCA BBICOKUM
Ka4ueCTBOM HCITOJTHEHH S, COOTBETCTBYET 3asBJICHHOMN TEME.

ba3oBblii ypoBenb - Ouenka 3"

1. [IpaBWIBHO MOHSTHI 11€J1b, 3a7a4H BBITIOJIHCHHS ITPOCKTA.

2. CoOro/ieHa TEXHOJIOTHS BBITIOJIHEHUS TTPOEKTA, HO UMEIOTCS 1-2 ommoKu
B ATaIax uiv B 0OpMIICHUH.

3. CaMOCTOSITEIbHOCTD MPOSBJIECHA HA HEJJOCTATOYHOM YPOBHE.

Huskmuii ypoBens - Ouenka "2"

[IpoekT He BBIMOJIHEH WK HE 3aBEPIIICH

TecTupoBanue
Ouenka «5» cTaBUTCH, €CIM YYEHHUK BBIOJHWI NpaBuibHO OT 80% 10
100% ot o6miero yucna 6aaioB
Ounenka «4» CTaBHUTCHl, €CJIM YYEHUK BBINOJHWI MpaBwibHO OT 60 % 1o
79% ot oO11ero uncia 6anos
Ouenka «3» CTaBUTCH, €CJIM YUYCHUK BBIMOJHWI MPaBUIbHO OT 45 % 10
59% ot oOuiero uncna 6anos
Ouenka «2» CTaBUTCS, €CIIM YUCHHUK BBITIOJIHUI MTPaBUiIbHO MeHee 45 % ot
oOmiero yucia OaioB WIM HE MPUCTYNWI K paboTe, WM HE MPEACTaBWI Ha
MPOBEPKY.
Kpurtepuu oueHuBaHus J1a00pPaTOPHBIX padoT
Ouenka «5» CTaBUTCS, €CIU YUEHUK:
e[IpaBWJIbHO OIpEAENNI LIEJIb ONbITAa M BBHIIOJHUI padOTy B MOJHOM 00bEME
C coOyofieHneM HEOoOXOAUMOM TMOCIEAOBATEILHOCTH MPOBEICHUSI OMBITOB U
VU3MEpPECHUM.
¢CaMOCTOATENILHO M PAIlMOHAILHO BBIOpAJ W TMOJATOTOBWI JIJISL  OIBITA
HEeoOXxoauMoe 000pyJTOBaHUE, BCE ONBITHI TPOBEI B YCIOBUSAX U PEXKUMAX,
00eCIeynBaOIINX MOJYYCHHE PE3yIbTaTOB M BHIBOJIOB C HAMOOJIBIIEH TOYHOCTHIO.
eHay4yHO rpamMOTHO, TOTMYHO onucai HaOIOAeHUs U CHOPMHUPOBAT BBIBOIbI
U3 OIbITA.
oB npencraBieHHOM OTYETE MPABUIBHO M aKKypPaTHO BBIMOJHUI BCE 3aIUCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TPAQUKHU, BEIUUCIICHUS U CCNIall BEIBOJIBI.
e [IpaBUJIbHO BBIMOJIHWII aHANIKU3 norpemHocTeit (9-11 kmaccer).
e[IposiBNIsieT OpraHU3aIMOHHO-TPY/IOBbIE yMEHUS (TOJACPKUBAECT YHCTOTY
pabodero Mecrta U TMOPSJOK Ha CTOJE, DKOHOMHO UCIIOIB3YET PaCXOJIHbIC
MaTepHuabl).
® DKCIEPUMEHT OCYIIECTBIISET MO IUIAHY C YY€TOM TEXHUKH O€30MaCHOCTU U
npaBui paboTHl ¢ MaTepHUaIaMUu U 000PYTOBAHUEM.
Ounenka «4» CTaBUTCS, €CITU YYCHUK BBITTOJHWI TPEOOBAHUS K OIEHKE «5»,
HO:
e OmnbIT TPOBOJWI B YCIOBUSIX, HE 00ECTICUMBAIONTUX JOCTATOYHOU TOYHOCTH
U3MEpPEHUH.
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e b0 gomymieHo 1Ba — Tpu HexodeTa win OoJiee ogHOU rpy0oil ommlOKu u
OJIHOTO HEJ0YeTa.

e DKCHEpUMEHT IMPOBEACH HE MOJHOCTHIO WM B ONMUCAHUM HAOIIOACHUHN W3
OTIbITa YYEHUK JIOMYCTHJI HETOUHOCTH, BBIBOJIBI CJI€NIaJl HETIOHEIE.

Ouenka «3» CTaBUTCH, €CIIA YUYCHUK:

e [lpaBuibHO Ompenen Iefb OMbITa; pPadOTy BBIMOJHSAET MPABUIBHO HE
MEHEe 4YeM HaloJIOBUHY, OJHAKO OOBEM BBHINIOJHEHHOM YacTH TAaKOB, YTO
MO3BOJISICT TMOJYYUTh MPABWIbHBIE pE3YyJIbTaThl W BBIBOJBI 10 OCHOBHBIM,
MPUHIIMITHATBHO BAKHBIM 33J1adyaM paOOThl.

e [lon6op obopynoBanus, 0OBEKTOB, MATEPUATIOB, a TaKXKe PabOTHI MO HAYATy
OTIBITA MPOBEJI C MOMOIIBIO YUUTENISI; WM B XO/I€ TIPOBEICHUS OMbITA U U3MEPEHHIA
OTbITa OBUTM JOMYIIEHBl OIMIMOKH B ONHUCAHWUU HaOMOAECHUH, (HOpMyITHpOBaAHUH
BBIBOJIOB.

e OmnpIT TPOBOAMICS B HEpAIMOHAJIBHBIX YCIOBHSX, YTO TMPHUBEIO K
IOJIyYEHUIO PEe3yJbTaTOB C OOJbIIEH MOrPEUIHOCTBI0O WIM B OTYeTe ObLIN
JIOTIYIIEHbI B OOIIEH CIOXKHOCTH He Oojee OBYX OLIMOOK (B 3amHUCSIX €AMHULL,
U3MEPEHUSIX, B BBIUMCICHUSX, Tpadukax, TaOIUIAX, CXeMax, aHaJIu3e
MOTPENIHOCTEN U T.J.) HE MPUHUIUIIHUAIBLHOTO JIJIsl JAHHOW pabOThl Xapakrepa, HO
MOBJIMSABIINX HAa PE3YJIbTAT BBIMOJHEHUS; HE BBIMOJHEH COBCEM WJIM BBITIOJHEH
HEBEPHO aHayu3 norpemHocTeit (9-11 kmaccer).

e Jlomyckaer rpyOyr0 OmIMOKY B XO0j€ JKcIepuMeHTa (B OOBSICHECHHH, B
odopmiIeHUHU pabOThI, B COOJIIOACHUHN MPABUJI TEXHUKHA O€30MaCHOCTU MIPU paboTe
c MmartepuajamMu U 0OOpyJOBaHHMEM), KOTOpas HUCHPAaBISETCS MO TPEeOOBAHHIO
YAUTEJIA.

Ouenka «2» CTaBUTCH, €CIIH YUYEHUK:

e He omnpenenun camMOCTOSITENBHO 1LI€TIb OINbITa: BBIIOJHWI paboTy He
MOJIHOCTBIO, HE MOATOTOBUJI HYKHOE 000pY0BaHHE U 0ObEM BBITTOJIHEHHOW YacTH
paboThI HE MO3BOJIAET CAENATh MPABUIBHBIX BHIBOJIOB.

e OnbITb, W3MEPEHHS, BBIYUCICHHS, HAOIIOJACHUS  MPOU3BOJUIUCH
HENPAaBUIIBHO.

e B xoxe paGoTsl u B 0TYETE OOHAPYKUINCH B COBOKYITHOCTH BCE HEJIOCTATKH,
OTMEUYEHHbIE B TPEOOBAHUSX K OLICHKE «3».

e Jlomyckaer aBe (um Oozee) rpyOble OmMOKH B XOJ€ JKCIIEPUMEHTA, B
oObsicHeHUHu, B odopmieHUH paldOThl, B COONIOACHUHM TPABWI TEXHUKH
0e3omacHOCTH MpU paboTe ¢ BELIECTBAMU U 00OPYIOBAHUEM, KOTOPbIE HE MOXKET
UCTIPAaBUTH JaKe MO TPEOOBAHUIO YUUTEIIS.
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I'pa¥K KOHTPOJILHBIX MEPONIPUATHH

Ne HaumeHnoBaHue padoThI \ Cpoxu npoBeeHust
10 knacc ¢pusznka
1 KoHnTtpoinbHas paborta o teme «Kunemaruka. 10 nepens
Jlnnamuka. 3aKOHbI COXpaHEHHsI B MEXAHUKE (2 nenens |l uerBepTn)
2 KoHnTtposbHas padota mo teme «MosekymspHas 20 "Henenst
¢dusnka. OCHOBBI TEPMOIMHAMHUKI (4 nenens Il yverBepTn)
3 KoHnTtposbHas paboTa mo Teme «JIeKTPOCTaTHKA. 33 "Hexpens
ITocTostHHBIN dnEKTpUYeCKU TOK. TOoku B (6 nenens IV yerBepTn)
pa3IMYHBIX Cpelax»
11 kaacc pusuka
1 KonrtponbHas padora no reme «MarHuTHoOE I0OJIe. 6 Henens
DJIeKTpOMarHuTHasK WHITYKITUS (6 nenens | yeTBepTH)
2 Konrponbnas padora «Konebanus 1 BOJTHBI 13 nepens
(5 menens |l yeTBepTH)
3 Kontpoinbnas pabora «Onrtuka. OCHOBBI 20 nenens
CIIEIUATILHON TEOPUU OTHOCHUTEILHOCTH (4 venens Il verBepTh)
4 KonrtponbHas pabora «I€MEHTHI aCTPOHOMHH U 30 menens

acTpou3uKm»

(3 mememns 1V uerBepTH)
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