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Ipuiaoxenne
PaGouas nporpamma y4uedHoro kypca «®@uzuka» aaa 7-9 kiaacca.

MNOSACHUTEJBHASA 3AITNCKA

IIporpamma mo (u3uKe Ha ypPOBHE OCHOBHOIo oOmero oOpa3oBaHUsl COCTaBJICHa Ha
OCHOBE TIOJIOXKEHWH W TpeOOBaHMH K pe3ysibTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBatenpHON mnporpammbl, mpenctaBieHHBIX B PI'OC 000, a Takke ¢ yd4érom
benepanmpHOi pabodveil mporpammsel BocnuTaHus U KoHoenuwu npenonaBaHus ydeOHOTrO
npeamMera « Du3nKay.

Conmepxanue  mporpaMmMbl 1o (Qu3MKe  HampaBieHO  Ha  (opmHupoBaHUE
€CTECTBEHHO-HAYUYHOW TIPaMOTHOCTH OOYYarOIIMXCS WM OpraHU3alMio M3y4YeHHs (GHU3HKH Ha
OEeSTeIbHOCTHONH OCHOBe. B mporpamme mo (u3uke YYUTBIBAIOTCS BO3MOXKHOCTH Y4eOHOro
npeamera B peanusanuu  TpeboBannit ®IOC OOO x mnjnaHUpyeMbIM JHYHOCTHBIM U
METalpPeOMETHBIM  pe3yJbTaTaM  OOy4YeHHs, a  TakXke  MEXKIPEIMETHBIE  CBSI3HU
€CTECTBEHHO-HAYUHBIX YUeOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 001Iero oopa3oBaHHsI.

IIporpamma mo (U3MKE YCTAHABIUBAET paclpenesneHne yueOHOro Matepuana mo rojam
oOyuenuss (O Kjaccam), TNpeaaraeT NPUMEPHYIO IIOCIEAOBATEbHOCTE H3YUEHUS TEM,
OCHOBAaHHYK) Ha JIOTUKE pa3BUTHS TNPEAMETHOTO COAEPXKaHUA U y4€Te BO3PACTHBIX
0co0eHHOCTeH 00y YAoK CS.

IIporpamma o dusuke pa3paboTaHa ¢ LENbIO OKa3aHHsI METOJUUECKON MOMOIIH YYHUTEIIO
B cO3maHNN paboueli mporpaMmel 1o yueOHOMY MpeaMeTy.

@Du3rka SBIIAETCA CHCTEMOOOPA3YIOLINM IS €CTECTBEHHO-HAY YHBIX Y4€OHBIX MPEAMETOB,
IIOCKOJIbKY (PH3MYeCKHe 3aKOHBI JISKAT B OCHOBE MPOLIECCOB W SIBJICHUH, M3y4aeMbIX XHUMHEH,
Ouonorueli, actpoHOMHUeH U pu3nUecKoil reorpadueli, BHOCUT BKJaJ B €CTECTBEHHO-HAY4YHYIO
KapTHHY MHUpa, MpeloCcTaBisieT Haubosiee SiICHbie OOpasLbl NPUMEHEHHs HAayuyHOro MeTOAA
MIO3HAHUS, TO €CTh CI10co0a MOTYy4YEeHUsI AOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 raBHBIX 337a4 (pusudeckoro oOpa3oBaHus B CTPYKType o0mero oOpa3zoBaHUs
COCTOMT B (POPMHPOBAHMHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH U HHTEpeca K Hayke y
00y 4aroIuXxCsl.

Hsyuyenne ¢usmkn Ha 0a30BOM ypOBHE MpEANoNaraeT OBJAfeHHE CIEAYIOHMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO0 FPAMOTHOCTB!

Hay4YHO OOBSICHSTDH SBJICHHS,
OLIEHMBAThb U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEAOBAHMS,
HUHTEPNPETUPOBATh JAaHHbIE U UCIOJb30BATh HAYUHbIE AOKA3aTENbCTBA [ MOTY4Y€HHUs BbIBOJOB.

Ilenn wm3ydeHus (U3HMKU Ha YpPOBHE OCHOBHOrO obmero oOpa3oBaHHs ONpeENENeHbl B
Konnenuu npenonasanus yueOHoro mpeamera «Pusnka» B 00pa3oBaTeNbHbIX OpraHU3aLUsAX
Poccuiickoit @enepauuy, peanu3ylOIINX OCHOBHBIE 00INE0OOpa3oBaTENbHBIE MPOTPAMMBIL,
yTBepxka¢HHON peuienneM Komneruun Munncrepcrsa npocsemenus Poccuiickonn ®@enepauuu
(nmporokon ot 3 nexabps 2019 r. Ne [IK-4BH).

esn n3yuenus pusuku:
npuoOpeTeHne UHTEpeca U CTPeMJIeHHs OOy4aloIUXCsl K HAaydHOMY H3YyY€HHIO IPHUPOABL
Pa3sBHUTHE UX UHTEJJIEKTYaJbHBIX H TBOPYECKHUX CIIOCOOHOCTEHA,
pa3BUTHE NPEACTABJICHUII O HAYyYHOM METO/E MO3HAHUS U (POPMHUPOBAHHNE HCCIEAOBATENbCKOTO
OTHOLLUEHHsI K OKPY KAIOLIUM SIBJICHUSM;



¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK Pe3yJIbTaTa M3yUeHHsi OCHOB CTPOCHHUS MaTepUH
U (pyHAaMEHTANBbHBIX 3aKOHOB (PH3HKH,
¢dbopMupOBaHHE TIPEACTABICHUA O PONH (PU3MKU IJI1 PAa3sBUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;
pa3BHUTHE MPEJCTABICHUII O BO3MOXHBIX cpepax Oyayuieil npodecCHOHaNbHON AESTeIbHOCTH,
CBSI3aHHOM C (PU3HKOIA, MOATOTOBKA K JJaJIbHEHLIeMy OOYYEeHHIO B ’TOM HaIpaBJICHHUH.

JlocTuxkeHHe 3THX Leneil mporpamMmsl mo (u3Mke Ha YPOBHE OCHOBHOro OOINero
o0OpazoBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIOLINX 3a0aY:
npuoOpeTeHne 3HAHWI O AUCKPETHOM CTPOEHHH BELIECTBA, O MEXAHWYECKUX, TEIJIOBBIX,
HNEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHHUSX;
npuoOpeTeHne yMeHUH OMHCHIBATE U OOBACHITH (pU3MYECKHEe SBJICHHUS C HCIOJIb30BAHHUEM
NOJIyY€HHBIX 3HAHUM,
OCBOEHHE METONIOB PELICHUS MPOCTEHIINX PAaCUETHBIX 3a/a4 C HCHOIb30BaHHEM (PHU3HMYECKUX
MopeJieil, TBOPUECKHX 1 MPAKTHKO-OPUEHTUPOBAHHBIX 33/1ay,
pasBuTHE yMeHHUIl HAOMOAaTh MPUPOAHBIE SIBIEHHS M BBINOJHSTH OIBITHI, JIAOOpaTOpHBIE
PabOoTHI U IKCIIEPUMEHTAIBHBIE HCCIIEOBAHUS C UCIOJb30BAHHEM H3MEPHUTENIbHBIX MPUOOPOB;
OCBOEHHE ITPUEMOB paboThI ¢ HHPOpMaLHel (PU3HUECKOTO COAEPKaHMs, BKIIOYas HHPOPMALHIO
O COBPEMEHHBIX JOCTIDKEHUSAX (PU3UKH, aHAJIN3 U KPUTHYECKOE OLIEHUBAHKE MH(OPMALIIH;
3HAKOMCTBO €O chepamu npodecCHOHATbHON IEeATENbHOCTH, CBS3aHHBIMH C (DHU3UKOH, U
COBPEMEHHBIMHU TE€XHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHXEHHUSIX (PH3HMYECKOI HAYKH.

Ha wmsyuenune ¢usuxu (6a3oBblii ypoBeHb) Ha YPOBHE OCHOBHOrO 00miero oOpa3oBaHUs

otBoauTtcs 238 wyacos: B 7 kiacce — 68 yacos (2 yaca B HeZleN0), B 8 kinacce — 68 1acos (2 4aca B
HEJEJI0), B 9 KJlacce - 102 Jaca &; qaca B HENEN0).

[pennaraemplii B mporpaMmme no (¢pusrke nepedeHs JadopaTopHbIX paboT U OMBbITOB HOCHT
pPEKOMEH/IaTeNIbHBIN XapaKkTep, YYHUTENb JeNlaeT BhIOOp HpOBeleHHs 1abopaTopHbiXx pabor u
OTIBITOB C YYETOM HHJIUBUAYAIBHBIX OCOOEHHOCTEH 00YHarOIUXCsl, CIIUCKA SKCIEPHUMEHTAIBHBIX
3aJaHul, NpeAiaraéMbIX B pAMKaX OCHOBHOIO rOCY AAPCTBEHHOTO 3K3aMeHa 1o (hU3HUKe.

COAEPXAHUE OBYUYEHMUSA
7 KJIACC

Paszpen 1. @u3uka u €€ poJib B NO3HAHHH OKPYKAIOIIEro Mupa.

®dusuka — Hayka o mpupope. SBneHus npuponabl. Pusznyeckue sBJIEHUS. MEXaHHUYECKHUE,
TEIJIOBbIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBbIE, 3By KOBBIE.

Ousnueckue BenmuuuHbL M3mepenue ¢Qusmueckux BenuuuH. Pusnveckue MPHOOPHI
IlorpemnocTs n3Mepenuii. MexxayHapoaHasi CUCTEMa €ANHUIL.

Kak ¢usmka m npyrue ecrecTBEHHbIE HAYKH W3y4YarOT NMPHPOAY. EcTecTBEHHO-HAY4YHBIN
METO/l TO3HaHWS. HAOMIOJIEHHE, IOCTAHOBKA HAyYHOTO BOMNPOCA, BBIABH)KEHHE THIIOTES,
SKCIEPUMEHT TIO0 TPOBEPKE THUIOTe3, OOBsAcCHeHHe HabmomaemMoro sBieHus. OnucaHue
(U3NUECKHX SBJICHHUI C TOMOLIBIO MOZCIICH.

Jemoncmpavyuu.

Mexanuueckue, TEMIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBbIE SIBJICHHSI.
dusnueckue npruOOPhI U MPOLEAypa MPSIMbIX U3MEPEHHUI aHAJIOTOBBIM H LH(PPOBBIM IPUOOPOM.
Jlabopamopusie pabomst u onvimot.
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OmnpeneneHne NEeHbI AeIEHNUS WIKaJIbl H3MEPUTEIBHOTO Mpudopa.

WsmepeHne pacCTOsIHUM.

Uzmepenne o0bEMa SKUAKOCTY U TBEPAOTO TeNa.

Omnpenenenne pa3MepoB MaJIbIX TEJ.

UsmepeHne TeMrepaTypel Py MOMOINHU JKUAKOCTHOI'O TEPMOMETPA M JaTYHKA TEMITEPATYPBL
[IpoBeneHne MCCNENOBaHMS O MPOBEPKE TMIIOTE3BI: AAJBHOCTb IMOJIETA LIAPUKA, MYLICHHOTO
rOPU30HTAIIBHO, TeM OoubIIe, YeM OOJIbIIe BBICOTA ITyCKa.

Pasnen 2. IlepsoHadaibHbIC CBEACHHS O CTPOCHHH BEIIECTBA.

CtpoeHne BemecTBa: aTOMbl M MOJIEKYJBL, HMX pa3Mepbl. OMNbIThl, IOKa3bIBAOINHE
IVICKPETHOE CTPOEHHUE BELIECTBA.

IpmkeHne yactull BemmecTBa. CBsi3b CKOPOCTH ABIDKEHHS] YacTHULl C TEMIIEPATypOid.
BbpoyHOoBCckOoe nBmkeHue, auddysus. BzaummoneiicTBue HacTHIl BEIIECTBA: MPHUTSKCHHE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~BEINECTBA: CTPOCHHWE TIa30B, JKHIAKOCTEH W  TBEPABIX
(kpucTanIMyecKux) Ten. B3auMOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B PAa3HBbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHHA
BOJIBL.

Hemoncmpavuu.

Hab6ronerrie OpoyHOBCKOTO JIBHKEHUS.
Hab6monenue nuddy3uu.
Habmronenne siBineHni, OO BACHIIOMMXCS MPUTSKCHAEM HITM OTTAJIKUBAHUEM YaCTHI] BEIECTBA.

Jlabopamopusie pabomst u onvimot.

O1eHka AaMeTpa aToMa METOJIOM PsZIOB (C HCoNb30BaHueM ¢oTorpaduii).
OmnbITI O HAOMIOAEHUIO TEIUIOBOTO PACLIMPEHUS ra30B.
OmnbITEI IO OOHAPYKEHHIO AEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazgen 3. /iBukeHHe H B3aMMoaelcTBHE TeJl.

Mexannueckoe IBuUkeHHe. PaBHOMepHOe M HepaBHOMepHOe jBikeHHe. CKOpOCTb.
CpenHsis CKOPOCTh NIPU HEPABHOMEPHOM JABHXKEHHH. Pacuér nyTu U BpeMeHU ABHKEHUS.

SBneHne wHepuuH. 3aKOH MHepUuH. B3auMonelcTBHE Tenm Kak IMPUYHMHA H3MEHEHMs
CKOPOCTH IBIKeHHs] Tel. Macca kak Mepa uHepTHOcTH Tena. IlnorHocTh Bemiecta. CBs3b
IUIOTHOCTH C KOJIMY€CTBOM MOJIEKYJI B €IUHIIIEe O0BEMA BEIECTBA.

Cuna xak xapaktepuctuka s3aumopeiicTsusi ten. Cuma ynpyroctd M 3akoH I'yka.
UsmepeHue cuibl ¢ MOMOIIbI0 AMHAMOMeTpa. SBneHune TAroTeHUs WM cuna Tsokectd. Cuna
TSOKECTU Ha npyrux muiaHerax. Bec tema. Hesecomocts. CrokeHue Cuil, HAMpPaBJIEHHBIX IO
onHol npsimoii. PasHozelicTeyromas cuin. Cuna TpeHust. TpeHue CKONBbKEHHs] U TPEHHE MOKOs.
TpeHue B Ipupone U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHMUECKOro JBM)KEHUS Tela.

Hsmeperue cKkopoCcTU MPSIMOJIMHETHOTO IBHXKECHMUSI.
Habmronenne siBieHNs HHEPLIMHN.

Habmronenne n3smMeHeHns: CKOPOCTH NPH B3aMMOACHCTBUH TEI.
CpaBHEHHE Macc 10 B3aUMOAEHCTBUIO Tel.

CnosxeHue cuil, HaNpaBJIeHHbIX 110 OAHON MPSIMOH.

Jlabopamopusie pabomst u onvimot.

Omnpenenenne CKOPOCTH pAaBHOMEPHOTO MABIDKEHHs (IIapuka B OKUAKOCTH, MOZENH
3JIEKTPUYECKOTO aBTOMOOMIIS U TaK Jajee).
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OmnpeneneHue cpeHeH CKOPOCTH CKOJIbKeHUs1 OpyCKa WM [apHKa MO HAKJIOHHOM MJIOCKOCTH.
OnpeneneHue MIOTHOCTU TBEPIOTO TeNa.

OnbITEl, JEMOHCTPUPYIOLIME 3aBHCHMOCTb pacTsDkeHus (medopMaluu) MOpPy>KUHBI  OT
MIPUJIOKEHHOU CUJIBL.

OmnbITHL, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD CHIIBI TPEHHSI CKOJIBKEHHS OT Beca TeJla U XapakTepa
CONPUKACAKOLIUXCSI TOBEPXHOCTEH.

Pasnen 4. /laBieHue TBEPABIX TeJl, ’KHAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEeHbIICHUS U YBeJIMUeHHs nasiicHus. JlaBieHue ra3a. 3aBUCHMOCTD
TaBJIEHUs raza oT 00béMa, Temriepatypsl Ilepenada nasineHust TBEPAbIMU TEJAMHU, XHUAKOCTIMH
u razamu. 3akoH llackans. [THeBMaTHyeckue MamWHBL 3aBUCUMOCTb NABJIEHUS SKHMIKOCTH OT
rnyOouHbl.  I'mppocrarmyeckuit  mapanokc. Coobmarommecss  cocyabl.  [uapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emim u armocdepHoe napneHue. lIpudMHBI CyIEeCTBOBAHUS BO3XYINHOW
obonouku 3emnn. Onbir Toppudermn. M3mepenue armocdepHOro namjieHHs. 3aBHCHMOCTH
aTMOC()epHOro JaBJEHUS OT BBICOTHI Hax ypoBHeM Mops. I[lpuGopbl s H3MepeHHs
aTMoc(epHOTO aBJICHHUSI.

JlelicTBUE JKUAKOCTH U ra3a Ha Morpy k€HHOE B HUX Teo. BriTankuBaromias (apxumenosa)
cuna. 3akoH Apxumena. [InaBanue ten. Boznyxomnasanue.

Jemoncmpayuu.
3aBHCHMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenava naBieHUs )KUOKOCTBIO U Ia30M.

CooOmrarommecst CoCcy abl.

I'mnpasnuueckuit mpecc.

IIposiBneHue nefcTBYsI aTMOCHEPHOTO JaBJICHUS.

3aBUCHMOCTb BBITAJKHBAIOLICH CHIBI OT O0BEMa MOTPYKEHHOH YacTH Tena M IUIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BBITANIKUBAIOIIEH CHIIBI BECY BBITECHEHHOI! KHIKOCTH.

VYcnoBue IaBaHUs TeN. IUIABAHWE WIIM TOTPY>KEHHE TeNl B 3aBUCHMOCTH OT COOTHOLIEHHS
IIJIOTHOCTEH TeNa U )KUIKOCTH.

Jlabopamopusie paéomst u onsimet.

HccnenoBaHue 3aBUCHMOCTH Beca Tejia B BOAE OT 00ObEMa MOTpy>KEHHOH B JKHIKOCTb YacTH
Tena.

OnpeneneHue BHITAIKMBAIOIIEH CHJIBL, NEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B XKUIKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAJKWBAIOIIEH CUJIbI, NEHCTBYIOLIEH HAa TENO B JKUIKOCTH, OT
MAacchl TeJa.

OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, OeiCTByIOLIEl Ha TEIO B
KUAKOCTH, OT 00BEMa MOrpyKEHHOM B KUAKOCTh YaCTH TeJia U OT IUIOTHOCTH JKUAKOCTH.
KoHcTpyupoBanue apeomerpa WM KOHCTPYMPOBAHHE JIOOKM M OMNpEHeNeHHe €€
IPy30NOOABEMHOCTH.

Paznen S. PaGoTta u MomHOCTb. JHEprus.

Mexanuueckasi pabora. MOITHOCTb.

ITpocThie MexaHW3MBI: pbrdar, OJOK, HakJOHHAas IUIOCKOCTh. IlpaBuio paBHOBecHs
pbuara. IlpumeHeHue mpaBuiia paBHOBECHs pbrara K OJOKy. «30J10TO€ MPaBWIO» MEXaHUKH.
KII[, npocTteix MexaHu3MoB. [IpocThie MexaHU3MBI B ObITY M TEXHHUKE.

Mexannueckass sHeprusa. KuHermueckas M mnoreHumanbHas sHeprus. Ilpespamienue
OITHOTO BH/Ia MEXaHUYECKOI SHEPTHH B APYTod. 3aKOH COXPaHEHUs SHEPTHH B MEXaHUKE.
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Hemoncmpayuu.
IIpumepsl NPOCTBIX MEXAHNU3MOB.
Jlabopamopusie pabomst u onvimol.
Omnpenenenue pabOThl CHJIBI TPEHHS NMPH PABHOMEPHOM IBHXKEHHMU TeJla MO TOPHU30HTAIBHOMN
MOBEPXHOCTH.
HccnenosaHue yCcloBH paBHOBECHSI pblYara.
Hsmepenue KIIJI HakIOHHOMN MIOCKOCTH.
Hsyudenue 3axk0Ha COXpaHEHUsI MEXaHUYECKOU SHEPTHH.

8 KJIACC

Paspen 6. TennoBbie siB1eHHS .

OCHOBHBIE IIOJIOKEHHST MOJIEKY JIIPHO--KUHETUYECKOI TEOPUH CTPOEHHUs BemecTBa. Macca
U pasMepbl aToMOB M MoJeKyJ. OIbITbl, MNOATBEPXKAAOIINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPAOTO, JKUAKOTO U ra3000pa3HoOro cocrosHuii Bemectsa. Kpucrammmaeckue u
amop(Hsble Tena. OObsCHEHNHE CBOWCTB ra30B, KUAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOXKEHUN
MOJIEKYJIAPHO--KMHETHYeCkOol Teopur. (CmauMBaHME M KallMJULIpHble siBjeHus. Temnosoe
paCLIMpPEHHE U COKATHUE.

Temneparypa. CBsA3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBMXKEHUS YaCTHUII.
BuyTpennsss sHeprus. CnocoObl H3MEHEHHWs] BHYTPEHHEH OJHEPrHH. TeIulonepenavya Hu
coBepLIeHHe paboTel. Buabl Temonepenayn: TeIIONPOBOAHOCTD, KOHBEKIHS, H3JTy YCHHE.

KonudecTtBo TemioTel. YneiapHas TEIUIOEMKOCTh BemNecTBa. TeriooOMeH W TerioBOe
paBHOBecHe. YpaBHEHUe TeryioBoro Oananca. IlmaBineHune W OTBEpAEBAHUE KPHCTAIMUYECKUX
BEIECTB. YJeNlbHas TeIwiota IutaBieHus. [lapooOpasoBanne u koHmeHcauus. Hcnapenue.
Kunenne. YpenpHass Termiora mapooOpa3oBaHHsA. 3aBUCHMOCTb TEMIIEPAaTypbl KUIEHUS OT
aTMOC(EpPHOTO aBJICHHUSI.

BraxxnocTts BO3nyXa.

OHeprus TOINBa. Y NeJbHAs TEIJIOTa CTOPAHUS.

IMpunnuner pabotbl TermoBeix nsurareneit KIIJ[ TemmoBoro nsuratens. TeruioBbie
IBUTATEH U 3allUTa OKPY KaloLeit cpembl.

3aKOH COXpaHEHUsI U IPEBPALIEHNs] SHEPTHH B TEILUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Habmronerrie 6pOyHOBCKOTO IBHIKEHUS.

Habmonenne nuddyszuu.

HabmroneHue sBIeHUI CMAauYNBAHUS U KATMUISIPHBIX SIBJICHUIA.

HabmoneHue TemoBoro paciuupeHus Te.

Hsmenenne gaBieHUs rasza npu U3MEHeHnH o0béMa U HarpeBaHUU WM OXJIAKIEHUU.
IIpaBuna U3MepeHUs: TEMIIEPATy PbL.

Buae! Termonepenayu.

OxnaxxneHue pyu COBEPLICHUH pabOTHL

Harpesanue npu coBeplieHIH pabOThI BHEITHUMH CHJIAMU.

. CpaBHEHHUE TEILIOEMKOCTEHN Pa3IMYHBIX BEILECTB.

. HabGmronenue KumeHusI.

. HabmroneHue nocTosIHCTBA TEMITEPATYPbI IPH TLIABJIEHUH.
. Monenu TeroBbIX ABUrATENEH.

Jlabopamopusie padomst u onvime.
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OnbITh IO OOHAPYIKEHUIO OEHCTBUS CHIT MOJIEKYJIIPHOTO PUTSDKEHUS.

OnbITHI O BRIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHON COJU WM caxapa.

OmnbITE IO HAOJIIOIEHHUIO TEIIJIOBOTO PACLIMPEHHSI ra30B, KUIKOCTEH 1 TBEPIBIX TEIL.
Omnpenenenne nasieHus BO3Ayxa B OaJUIOHE MINPUIIA.

OmnbIThI, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD JaBJICHUSI BO3AyXa OT €ro 00béMa U HarpeBaHusl WK
OXJIAKAEHMSI.

IIpoBepka rUMOTE3bI JIUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIONKA JKUIAKOCTU B TEPMOMETPUIECKOIT
TpyOKe OT TeMmnepaTyphl.

Habmronenne m3MeHeHUs] BHYTPEHHEH SHEPrUM Tejla B pe3yJbTaTe TeIvlonepenadu U padoThl
BHEIIHUX CHJIL

HUccnenoBanue siBIEHMS TEIUIOOOMEHA NPY CMELITMBAHUH XOJIOMHOH U ropsiueii BOIbL.
OmnpeneneHne KOJMUYECTBA TEIUIOTHI, MOJYYEHHOTO BONOH MNpH TEIIOOOMEHE C HarpeThiM
METAJUTHIECKUM IIFITHHAPOM.

Onpenenenue yaeabHON TEMIOEMKOCTH BEILECTBA.

UccnenosaHue npoiecca UCMapeHHUsl.

OmnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIUIOTHI MJ1aBJICHUS JIbIA.

Pa3znen 7. DiekTpuiecKkue 1 MATHHTHBIE SIBJICHHS.

DnexTpuzauusi Ten. JlBa poma 3MEKTPUYECKUX 3apsmoB. B3ammonmencTBue 3apsiKEHHBIX
ten. 3akoH KysoHa (3aBUCHMOCTb CHIIBI B3aMMONEHCTBHS 3apsDKEHHBIX TEJI OT BEJNWYHHBI
3apSI0OB M PACCTOSTHUSI MEKIY TEJIAMH).

Onextpudeckoe noje. Hanpsok€HHOCT 3nekTpuueckoro nojs. Ilpunnun cynepnosunuu
BJIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsifoB. DJIeMEHTapHBIN 3jekTpudeckuil 3apsn. CrtpoeHue
atoma. ITpoBOIHUKY U OUAIEKTPUKU. 3aKOH COXPAHEHHs SIEKTPHUECKOTO 3apsifa.

OnexTpudeckuif TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOro Toka. McrouHuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS BJIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKO€, MAarHHTHOE).
DIIEeKTPUUECKUN TOK B XKUIAKOCTIX U rasax.

Onextpudeckas nenb. Cuna Toka. Dnektpudeckoe HampspkeHue. ConpoTHUBICHHE
IPOBOAHMKA. YIENbHOE CONpPOTUBJIEHHE BemiecTBa. J3akoH Owma 1y y4acTka Lenu.
ITocnenosatenpHOE U NApaIEIbHOE COEIUHEHUE IPOBOHUKOB.

Pabora u MoUTHOCTD dekTpudeckoro Toka. 3akoH Jlxkoyis—JleHna. DnekTpudeckue Hemnu
U ToTpeOuTeNN dIeKTPUIEeCKOil s3Hepriu B ObiTy. KopoTkoe 3amMbikaHue.

ITocTrosiHHBIE MarHUTHL. B3auMoneicTBHE MOCTOSHHBIX MAarHUTOB. MarHuUTHOE IOJe€.
MarnuTHOe 1noje 3eMiH U ero 3HaueHue s sku3Hu Ha 3emiie. OnbiT Dpcrena. MarHuTHOE MoJie
BIEKTPUIECKOrO TOKA. IIpuMeHeHne 3/IeKTPOMarHuToB B TeXHUKE. J[efCTBIE MarHUTHOIO IMOJIA
Ha TPOBOOHMK C TOKOM. OJEKTPOABUIATENb IIOCTOSIHHOIO TOKa. lcrnoib3oBaHue
3JIEKTPOABUraTesIeH B TEXHUUECKHUX YCTPONHCTBAX U HA TPAHCIIOPTE.

Onerter @apanes. SIBneHune snekTpoMarHuTHOH — uHAyKuuH. IlpaBuno  JleHna.
Onextporeneparop. CrocoOpl monyueHHs SJACKTPHUYSCKON JHEPruu. ODJIEKTPOCTAHLUH Ha
BO30OHOBIISIEMbIX HCTOYHUKAX JHEPTHH.

Hemoncmpayuu.

DeKTpu3arus Tel.

JIBa pona 3NEeKTPUYIECKUX 3apsAAO0B U B3aUMOJEHCTBUE 3aPSKEHHBIX Tell.
YCTpORCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

OnexTpocTaTHyuecKasi UHAY KLU
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3aKOH COXPaHEHUS DJICKTPUIECKUX 3aPSI0B.
IIpoBonHUKM U AUBIEKTPUKH.

MopaennpoBaHHUE CUIOBBIX JUHUH 3JIEKTPUUECKOTO MOJIS.
HcTouHnky IIOCTOSSHHOIO TOKA.

JleficTBUsA 3JIEKTPUYECKOrO TOKA.

. DJNEKTPUUECKUI TOK B )KUIKOCTH.

. I'a30BbI# paspsn.

. UsMepenne CUibl TOKa aMIepPMETPOM.

. Usmepenne 3J1eKTpUYeCKOro HapsKeHUs BOJIBTMETPOM.

. PeocraT 1 MarasuH CONpOTUBJICHUI.

. B3aumoneicTBre MOCTOSIHHBIX MAarHUTOB.

. MonenupoBaHiie HEBO3MOXKHOCTH pa3ieeHNs IOJF0COB MArHUTA.
. MopenupoBaHre MarHUTHBIX ITOJIEH MOCTOSTHHBIX MArHUTOB.

. OmeIT OpcTena.

. MarHuTHoOe 1oje ToKa. DIeKTPOMAarHur.

. JleficTBM€ MarHUTHOTO MOJS HA NPOBOAHUK C TOKOM.

. DNEKTPOABUTATENb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBAEHUS 3J€KTPOMArHUTHON HHIYKIIUU.

. OnerTer @apanes.

. 3aBUCUMOCTb HalpaBjIeHNs] HHIYKIIHOHHOI'O TOKA OT YCJIOBUI €ro BOSHUKHOBEHUSI.
. DJIEKTPOreHEePATOP MOCTOSHHOIO TOKA.

Jlabopamopusie pabomst u onvimol.
OmnBITHI IO HAOIOAEHUIO 3JIEKTPU3ALNH TET UHAYKIUEH U IIPH CONPUKOCHOBEHHH.
Hccnenosanue nelcTBUs JIEKTPUUYECKOTO MO HA MPOBOAHUKHU U JU3JIEKTPUKH.
COopka u mpoBepka paboThI SNEKTPUUECKON LeNH MOCTOSHHOTO TOKA.
Hsmepenue u peryaupoBaHue CUIIbI TOKA.
HsmepeHue U peryaupoBaHue HaNpsDKEHMS.
HccnenosaHue 3aBUCMMOCTH CHMJIBI TOKA, MAYIIETO YEPE3 PE3UCTOpP, OT CONPOTHBJIEHUsA
PE3UCTOPA U HAIIPSDKEHUsS Ha PE3UCTOPE.
OnbIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD IEKTPUYECKOTO CONMPOTUBIIEHUS MPOBOIHUKA OT €ro
IUTMHBI, TUIOLAAH NMONEPEYHOro CeYeHHs U MaTepuana.
IlpoBepka mnpaBuna CIOXEHUs HANPSKEHUH MPU MOCIEAOBATEIBHOM COEAMHEHHUH IBYX
PE3UCTOPOB.
IIposepka npasuna i CUJIbl TOKA MPHU NAPauIEIbHOM COCIUHEHUH PE3UCTOPOB.
OnpeneneHne paboThl HNEKTPUIECKOTO TOKA, HAYLIETO YePe3 PE3UCTOP.
OnpeneneHyne MOIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIAEISIEMOU HA PE3UCTOPE.
HccnenosaHue 3aBUCUMOCTH CUJIBI TOKA, HAYILETO Y€Pe3 JIAMITIOUKY, OT HAIPSDKCHUS HA HEH.
Onpenenenne KII/I narpesarens.
HccnenosaHne MarHuTHOTO B3aUMOJIEHCTBUA NOCTOSIHHBIX MarHUTOB.
H3yueHre MAarHUTHOT'O MOJISl MOCTOSIHHBIX MAarHUTOB MPH UX 00BeIUHEHNH U Pa3AeIeHUH.
Hccnenosanue neicTBys 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPHUPYIOIUE 3aBUCUMOCTD CHJIbI B3aUMOIEHCTBHS KAaTyHIKH ¢ TOKOM H MarHura
OT CUJIBbI TOKA U HAIIPaBJIEHUs TOKA B KaTyLIKE.
H3yuenune nefcTBUA MarHUTHOTO MOJIs1 HA MPOBOAHHK C TOKOM.
KoHcTpyupoBanue u usyuenne paboThl 3JIEKTPOABUraTelIsl.
H3mepenue KI1J snexTpoasurareabHONH yCTaHOBKH.
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OnbITEI IO MCCIEIOBAHUIO SIBJICHHS SJIEKTPOMArHUTHON MHIAYKIHMH: UCCEAOBAHHE H3MEHEHHI
3HA4YEHUs U HaIpaBJIeHUs UHAYKLHUOHHOTO TOKA.
9 KJIACC

Paszpen 8. MexanundeckHe siBJICHHSA.

Mexannueckoe neuwkeHue. MartepuanbHas Touka. CucreMa orcuéra. OTHOCHTENBHOCTD
MEXaHU4eckoro naBuxkeHus. PaBHOMepHOe mnpsAMoNMHENHHOe nBlkeHue. HepaBHOMepHOE
npsMonnHeHoe aBkeHHe. CpenHsisi U MrHOBEHHAs CKOPOCTb Tejla NPH HEPABHOMEPHOM
IOBUOKEHUU.

VYckopeHue. PaBHOyckOopeHHOe npsAMoinHelHoe aAuxkeHne. CeobogHoe nageHue. OnbIThl
Ianunes.

PaBHOMepHOe nBH>KeHHE 1O OKpykHOCTH. Ilepuon u udacrora obpamenus. JluHeiiHas u
yIi0Bast CKOPOCTH. LIEeHTPOCTPEMUTENLHOE YCKOPEHHE.

Ilepserii 3akoH HeroTona. Bropoi 3akoH Herotona. Tperuit 3akon Hetorona. Ilpunuun
CyNepno3ULMH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuia TpPEeHUS CKOJIbXKECHHMS, CHJIa TPEHUS
NOKOs1, APYTHUE BUABI TPECHHU.

Cuna TsXeCTM M 3aKOH BCEMHMPHOIO TSATOTEHUs. YCKOpeHHE CBOOOTHOIO MaACHUS.
Hewxenue miaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HesecomocTs u
IEPErpy3KH.

PaBHOBecue MarepuanbHOi TOUkH. AGCOMOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tena
C 3aKpeIUIEHHON OCBIO BpameHusa. MomeHT cuibl. LIeHTp TshkecTh.

WUmnynbe tena. UsmeHeHue ummynbca. MMmynbe cunbl. 3aKOH COXPaHEHHUS HMMITYJIbCA.
PeakTuBHOE OBMXKEHHUE.

Mexanudeckasi pabora u moiiHocTh. Pabota cun Tspkectd, ynpyroctd, TpeHus. Cssizb
sHepruu u pabotel. lloTeHuManpHAss SHEPrust Teja, MOAHATOTO Haj MOBEPXHOCTHIO 3EMIIH.
ITorenmmanepHas sHeprus cxxkaToi npyxuHel. KnHeTnveckas sHeprus. Teopema 0 KMNHETUYECKOM
SHepruu. 3aKoH COXPAHEHUsS] MEXaHUYECKON 3HEPTuu.

Hemoncmpayuu.

HabmoneHne MexaHu4eCKOro IBUKEHHsI TeJla OTHOCUTENIbHO Pa3HbIX TeJl OTCUETA.

CpaBHeHHe IyTell U TPAeKTOPUI JBM)KEHUS OJHOTO U TOTO )K€ TeJla OTHOCUTEIILHO Pa3HbIX Tell
OTCUETA.

H3mepeHne CKOPOCTH U YCKOPEHUS NPSAMOIMHEHHOTO IBHKEHUA.

Hccnenosanue NprU3HAKoB PaBHOYCKOPEHHOIO ABM)KECHHUS.

Habmonenue nBrkeHus TeNa MO OKPYKHOCTH.

Habmonenne MexaHU4YeCKHX SIBIICHHH, MPOUCXOAALINX B cCHCTeMe oTrcuéra « Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHXKEHHH OTHOCUTENIbHO KaOrHeTa PHu3uKu.

3aBHCHMOCTb YCKOPEHHsI TeJla OT MaccChl TeNa U ACHCTBYOLIECH Ha HErO CHIIBL.

HabmoneHne paBeHCTBa CHIT IPU B3aMMOJEHCTBHHU TEJL.

H3menenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

Ilepenaya umnynpca Npu B3aMMOIEUCTBUH TeEI.

IIpeoOpa3zoBaHus SHEPTUU MPH B3AUMOAEHCTBUH TEI.

CoxpaHeHue UMITYJIbCa MPH HEYNIPYTOM B3aUMOAEHCTBUH.

CoxpaHeHue UMITyJIbCa MpH abCOMIOTHO yIIPYTrOM B3aUMOIEHCTBUU.

HabmoneHne peakTHBHOTO IBUKEHHSI.

CoxpaHeHne MexaHH4eCKOH SHEPIyy Mpy CBOOOTHOM MafCHUH.

CoxpaHeHue MeXaHU4YeCKO SHEPTruH MPH ABHXKEHUH TeJa MO JEHCTBUEM MPY>KUHbL
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Jlabopamopnsie pabomst u onsimel.
KoncTpyupoBanue Tpakra 11l pa3roHa U JaJbHEHINEro PaBHOMEPHOIO JABHMIKEHHS LIAPUKA WA
TEJIEKKH.
Onpenenenne cpenHell CKOPOCTH CKOJbXKEHUS OpyCKa WM JBH)KEHHSI IIAPUKA 1O HAKJIOHHOH
IUIOCKOCTH.
Onpenenenne yckopeHus TeNa Ipu PaBHOYCKOPEHHOM IBHKEHHH MO HAKJIOHHOH MIOCKOCTH.
HccnenopaHue 3aBUCHMOCTH IYTH OT BPEMEHH NPH PABHOYCKOPEHHOM MBIIKEHHH 0Oe3
HA4aJIbHON CKOPOCTH.
IIpoBepka rumoressl: €ciy NPU PaBHOYCKOPEHHOM IBH)KEHHH 0€3 Ha4aJbHOH CKOPOCTH MyTH
OTHOCSATCA KaK psAA HEYETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OIHHAKOBBI.
HccnenopaHue 3aBUCHMOCTH CHJIBI TPEHUSI CKOJILKEHUS OT CHJIbI HOPMAJIbHOTO AABJICHUS.
Onpenenenue ko3¢ PunmeHTa TPEHUS CKOJIbKEHHS.
Onpenenenue KECTKOCTU MPY>KUHBL
Onpenenenne paboThl CHIIBI TPEHUSI NMPU PABHOMEPHOM [BHKEHHH TEJA MO TOPU3OHTAJIBHOH
MOBEPXHOCTH.

. Onpenenenne pabOTBI CHIIBI YIIPYTOCTH HPU MOAbEME TPy3a C HCHOIb30BAHUEM HETOABHXHOTO

Y TIOJBUXKHOTO OJIOKOB.
H3ydeHue 3ak0Ha COXpaHEHHs YSHEPTHH.

Pasnen 9. Mexann4eckHe K0J1e0aHHsI H BOJIHbI.

Konebarenpnoe nsmxenue. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHWil: MEpHOA, 4YacToTa,
aMmuTyga. Marematudeckuii M NpyXUHHBIM MasTHUKH. lIpeBpammenue >Heprum mnpu
konie0aTeIbHOM IBHKEHUH.

3aryxarmue konebaHus. Bemyxaennsie kojebanus. PesoHaHc. MexaHuecKkue BOJIHBL
CroiicTBa MexaHu4eckux BOJH. [IpononbHble U nonepeuHble BOAHBL JIJIMHAa BOJIHBI U CKOPOCTh
e€ pacnpocTpa"eHusi. MexaHnueCKue BOJIHbI B TBEPAOM TeJI€, CEMCMUYECKUE BOJIHBDL

3Byk. ['poMKkOCTh 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Tes Nox AeHCTBUEM CUJIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPy KHHE.
Habmonenue BoIHY KISHHBIX KOIeOaHUI U pe30HAHCA.
PacmpocTpaHeHue npoaobHbIX U IOMEPEYHBIX BOJIH (HA MOJAEIH).
Habmonenue 3aBICUMOCTH BBICOTBI 3BYKa OT 4aCTOTBL
AxycTUdeckuil pe3oHaHC.
Jlabopamopnsie pabomst u onvimal.
Omnpenenenue 4acTOTHI U nepuoaa kKonedaHuii MaTeMaTHIeCKOro MassTHHUKA.
OmnpeneneHue 4aCTOThI U Meproaa KoneOaHuil NPy KUHHOTO MAsTHHKA.
UccnenoBaHue 3aBUCUMOCTH TiepHoOAa KojeOaHii MOABEIIEHHOrO K HUTH IPy3a OT AJIMHbI HUTH.
HUccnenoBaHue 3aBUCUMOCTH Tleproaa KojieOaHmii Py KHHHOIO MasTHUKA OT MacChl rpy3a.
IIpoBepka HE3aBUCUMOCTH Meproaa KonebaHni rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OmbITHI, OEMOHCTPUPYIOIIHME 3aBUCHMOCTb Mepuona KoyebaHWil NPY>XHMHHOTO MAasTHHKA OT
MaccChl Ipy3a U KECTKOCTU MPYKUHBIL.
NsmepeHue yckopeHus: cBOOOIHOTO MafeHuUs.

Pazaen 10. DyieKkTpOMarHuTHOE MOJI€ H 3J1eKTPOMATHHTHBIE BOJIHBL.

DNEeKTPOMAarHUTHOE TMOJie. DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. I1Ikana 3/1eKTpOMarHUTHBIX BOJIH. MICTIONBb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3U.
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DnexTpoMarHuTHas npupona csera. CkopocTb cBeTa. BonHOBBIE CBOICTBA CBeTA.
Jemoncmpayuu.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomst u onvimol.
UzyueHne CBOCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOHJIBHOTO TenedoHa.
Paznen 11. CBeToBble siBJICHHS.
JlyueBast momens cBera. Mcrounmku csera. IIpsamonuHeliHOE pacnpOCTpaHEHHE CBETa.
3armenust Conaua u Jlyael. OtpaskeHue ceeta. I1nockoe 3epkasno. 3aKkOH OTPaKEHHs CBETA.
[Ipenomienue cBera. 3aKOH NpenomiieHus cBeTa. [loHOe BHyTpeHHee OTpakeHHe CBETa.
Hcnonp3oBaHNe TOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Junza. Xom nyuedt B jmnze. Onrtudeckas cucrteMa ¢oToammapara, MHKPOCKONA M
Teseckona. I a3 kak onTHyecKas cucreMa. bau3sopykocTb U AaibHO30PKOCTb.
Paznoxxenne 6enoro ceera B ciektp. OmnbiThl HeloTOHA. C0XKeHHE CTIEKTPaTbHBIX LBETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpsiMonMHEHHOE pacIpOCTPaHEHUE CBETA.
OtpakeHue ceTa.
ITonyuenne n3o0pa’keHUM B IIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKajax.
IIpenomnenue ceera.
OrnTudeckuii CBETOBO/.
Xon nyueit B cobuparoeit IuH3e.
Xog nydeil B paccenBaroLIEH JMH3E.
INony4enue n300pakeHuit ¢ MOMOIIBIO JINH3.
[MpuHuMn peficTeus GoToanmapara, MUKPOCKOIA B TEJIECKOMA.

. Monensb rnasa.
. Paznoxenue 6ej10ro cBeTa B CIIEKTP.
. ITony4enne Genoro cBera mpu CJIOKEHUH CBETA Pa3HBIX LBETOB.

Jlabopamopnsie pabomst u onvimot.
HccnenoBaHue 3aBUCHMOCTH yTjla OTPa)KE€HUsI CBETOBOTO JIyda OT yIJIa NaJACHHUS.
NzyyeHne xapakTepUCTHK N300paKEHHS MPEMETA B TUIOCKOM 3€pKalie.
HccnenoBaHue 3aBUCUMOCTH YIJIa MPEJOMIICHHSI CBETOBOT'O JIy4da OT yIJla MafeHUs Ha rpaHulle
«BO3YX—CTEKJION.
[Tony4yeHune n300paskeHHI ¢ TOMOIIBIO COOMPArOIIEH JIMH3BL.
Onpenenenne GOKyCHOTO paCCTOSHUS M ONITUYECKOH CHJIBI COOMparOLLEit TMH3BL
OnbITHI MO PA3JIOKEHUIO OENIOro CBETa B CHEKTP.
OnbITHI 110 BOCMIPUATHIO L[BETA MPEIMETOB MPU UX HAOJIIOIEHUH Yepe3 L[BETOBbIE (PUIBTPEL
Pa3nen 12. KBaHToBbIC IBJICHHSA.
Oneitel Pesepdopna u mnanerapaas Mmoaens aroma. Mozenb atoma bopa. Mcnyckanue u
norjiomeHue ¢csera aroMoM. KBaHThl. JInHe4aTbie COEKTPBL
PannoaktuBHOCTE. Aubda-, Oera- W ramma-m3nydeHus. CTpOeHHE aTOMHOIO sfpa.
HyknoHnHas wmoxenb artoMHoOro sapa. Msoromel. PamgmoakTuBHble npespamenus. Ilepuon
MOJIypacriazia aTOMHBIX SAEp.
SnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apJOBOIO U MaCCOBOIO YUCEN. DHEPTHs CBA3H
atoMHubix sitep. CBssb Maccel W SHeprud. Peakumu cuHTe3a U AeneHus sjep. HMcrounuku
sHepruu ConHLA U 3BE31.
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SnepHas sHepretruka. JleficTBUS paguOaKTUBHBIX U3JIy4€HHUH HA )KUBbIE OPTaHU3MBL.
Jemoncmpayuu.
CriekTpbl U3JTyUeHHs] U TOTJIOLIEHMUS.
CriexTpbl pa3anyHbIX ra30B.
CnexTp BOIOpPOZA.
Habnionenue Tpekos B kamepe Bunbcona.
Pabora cuéTunka MOHU3UPYIOIIUX U3JTy4YEHHH.
Perucrpauus usny4eHus NPUPOAHBIX MUHEPAJIOB U MPOLYKTOB.
Jlabopamopnsie pabomst u onsimot.
HabmroneHre CIIOWHBIX U JIMHEHYaThIX CHEKTPOB H3JTy YEHHS.
UccnenoBaHue TPEKOB. U3MEPEHUE SHEPTUH YaCTULBI IO TOPMO3HOMY Ty TH (TI0 oTorpadusim).
Wzmepenne pannoakTUBHOTO (oHa.

INoBTOpHTEILHO-0000aAIOWIHI MOAYTb.

IToropurenbHO--0000maOmUi ~ MOAydb MpeJHa3sHA4eH Uil CHUCTEMATH3AUMHA U
00001meHns TPeqMETHOrO COAEPKAHHS U OMBITA NESITEIbHOCTH, MPHOOPETEHHOTO NMPH N3y YESHUH
BCEro Kypca (pU3MKH, a TaKXKe AJI1 MOATOTOBKH K OCHOBHOMY IOCYJapCTBEHHOMY SK3aMEHY II0
¢msuke 1y 00y4HarOIUXCs, BEIOPABIIUX 3TOT YUeOHBIH MpeaMer.

Ilpy wu3y4eHWH MJaHHOTO MOAYJA PEANU3yIOTCd W CHCTEMAaTH3UPYIOTCS  BHIBI
OeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECHeuHBaeTCs MOOCTIDKEHHE TPEeIMETHBIX |
METaIpPEeIMETHBIX IUIAHHPYEMBIX Pe3yJbTaTOB OOyueHHs, (popMHpPYeTCs eCTeCTBEeHHOHAy4Has
IPaMOTHOCTb. OCBOEHHE HAayuUHbIX METONOB HCCJIENOBAHUS SBJICHUNH NpPUPOABI U TEXHHUKH,
OBJIAZIeHNEe YMEHISIMU OOBSACHATH (pu3nyecKkue SBJICHUS, MPUMEHsAA MOJyYeHHbIe 3HAHUS,
pelIaTh 3a7a4uy, B TOM YHCJI€ KaueCTBEHHbIE U SKCTIIEPUMEHTANIbHBIE.

IIpuHUMIHANTBHO NEATENbHOCTHBIN XapakTep AAHHOTO pa3fefia peain3yercs 3a CYET TOTO,
9TO 00YYarOLINECs BBIMONHSAIOT 3a0aHUsA, B KOTOPBIX MM NPEAJIAraeTCs:

Ha OCHOBE IMOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATD PU3MUECKHe SBIECHUS
B OKPY>KaIOLlel NPUPOAE U MOBCETHEBHON >KHU3HH,

HCTIOJIB30BaTh HAYYHBIE METOABI MCCIENOBaHHUs (PU3HUECKUX SIBJICHUI, B TOM YHCIE AJIS
NPOBEPKH THITOTE3 U MOIYYECHHUS TEOPETHUECKUX BBIBOIOB;

OOBSICHATP HAy4YHBIE OCHOBBI HamOOJIE€ BAXKHBIX JOCTHKEHHI COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPaKTHIECKOTO UCIIONIb30BAHMS Pa3JIMYHBIX HCTOYHUKOB SHEPTHMHU Ha OCHOBE 3aKOHA
NPEBPALIEHNs] U COXPAHEHHUSI BCEX W3BECTHBIX BUIOB YHEPTHUH.

ILTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA NMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

H3yuenne ¢usukun Ha ypoBHE OCHOBHOro oO0mero o0pa3oBaHHs HaIpaBlieHO Ha
IOOCTHXKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YJILTATOB.

B pesynbrate wm3ydeHus: (U3MKM Ha YPOBHE OCHOBHOrO o00Imiero oOpasoBaHus
oOyuaromerocs: OyyT chOpMHUPOBAHBI CIEAYIOIUE THUHOCTHBIE PE3yJIbTAThI B YACTH:
1) NaTPHOTHYECKOr0 BOCIIHTAHHUS:
- NpOSABJICHHE HHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOHN (u3myeckoi
HayKH,
- LEHHOCTHOE OTHOLIEHHE K JOCTIXKEHUSIM POCCHUCKUX VYEHBIX--(DHU3UKOB;
2) rpa’kIAHCKOr0 M AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:



- TOTOBHOCTb K AKTHBHOMY YYacTHIO B OOCY>KH€HHH OOIIECTBEHHO 3HAUUMBIX M 3THYECKHX
npobJieM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM TOCTIKEHUH PH3HKY;

- OCO3HaHHE BAYKHOCTH MOPAJbHO--3THYECKUX MPUHLHIOB B IESITEIBHOCTH YU€HOTO;

3) 3cTEeTHIEeCKOro BOCIIHTAHMS:

- BOCIPHATHE 3CTETHYECKHX Ka4decTB (PU3MUECKOH HAyKH: €€ TapMOHHYHOIO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HeHHOCTH HAYYHOT 0 MO3HAHMS:

- OCO3HAHKE LIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHMS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BAXKHEHINEH COCTaBIISIOIEN KyJbTYPBI,

- pa3BUTHE HAYYHOH JFOOO3HATENILHOCTH, MHTEPECA K HCCIIEAOBATENBCKON AEATENbHOCTH,

5) popmupoBanus KyJbTYPbI 310POBbsI H IMOLHMOHAJILHOIO 0/1aronoyms:

- OCO3HaHHE LEHHOCTH Oe30macHoro obpasa >KM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUDE,
BAXXHOCTH MpaBW OE30IIACHOTO MOBEACHUS HAa TPAHCHOPTE, HAa AOPOrax, ¢ 3JEKTPUYECKHM U
TEIUIOBBIM OOOPYZIOBAHUEM B JIOMAIIHUX yCIIOBHSX;

- copMHpPOBaHHOCTh HaBbIKa pedJIEKCHH, MPU3HAHUE CBOETrO NMpaBa Ha OMMOKY M TaKOTO Ke
npaBa y APyroro 4ejJoBeKa;

6) TPYAOBOro BOCIIHTAHHSI:

- aKTUBHOE y4YaCTHE€ B PELICHHH IIPaKTHYeCKHX 334a4 (B paMKax ceMbH, 0Opa3oBaTeNbHOM
OpraHHM3aLiy, TOpoja, Kpasi) TEXHOJOTHYECKOH M COLHAJILHOI HAIpaBJIEHHOCTH, TPEOYIOIMMX B
TOM 4HCIie H PU3NIECKUX 3HAHMIA,

- HHTEPEC K MPAKTUIECKOMY H3yUeHHIO Mpodeccuii, CBI3aHHBIX C (PUHKOI,

7) 3KO0JIOrHIECKOr0 BOCIIUTAHHS:

- OpHeHTalMs Ha MpUMeHeHHWe (U3MYEeCKMX 3HAHMHA [N pemeHus 3aaa4 B obnacTu
OKpYXKaroIIel cpezbl, IIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEACTBHIA IS
OKPY>KaOIIEH Cpeabl,

- OCO3HAHUE INIO0AIBHOTO XapaKTepa KOJIOTHYeCKHUX MpodieM U My Tell UX peLIeHus,

8) apanTanMu K U3MEHSIIOIHMCH YCJIOBHSIM COLHAJILHON H MPUPOAHOH cpeabl:

- oTpeOHOCTh BO B3aMMOJCHCTBUY NPU BBIIOJHEHHH HCCIENOBAHHI U MPOEKTOB (HHU3HYECKOM
HaINpaBJIeHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUAM OPYTHX;

- IOBBILICHUE YPOBHS CBOSH KOMIIETEHTHOCTHU Uepe3 MPAKTHYECKYIO NeSITEeNbHOCTD,

- noTpebHOCTh B (POPMUPOBAHHU HOBBIX 3HAHUIA, B TOM 4uCiIe HOPMYJIMPOBATh UAEH, TIOHSTHSI,
TUNOTE3BI O PU3HYECKUX 00BEKTaX U SBJICHUSMX;

- 0CO3HaHue Ae(PUIITOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu pUsmKy,

- IIAHUPOBAHIE CBOETO PA3BUTUS B IPUOOPETEHUH HOBBIX (PH3HUECKUX 3HAHHIA,

- CTpEMJIEHHE AHAJIU3UPOBATh U BBIABJIATH B3aUMOCBSI3H MPHUPObI, OOLIECTBA U 3KOHOMHKH, B
TOM HYHCJIE C UCTIOJIb30BaHUEM (HU3MYECKUX 3HAHMIA,

- OLICHKA CBOMX AEHMCTBUI C y4ETOM BIIMSIHHS HA OKPY KAIOIIYIO CPEAy, BO3MOXKHBIX TT0OAbHBIX
MOCJIEACTBUMA.

METAINPEJMETHBIE PE3YJBbTATHI

B pesymprate ocBOeHHs nporpamMmbl O (U3MKE HA YPOBHE OCHOBHOrO OOINEro
obpaszoBanust y oOyuarommerocst OyayT cOpMHpPOBaHEI MeTANpPEIMETHBbIE Pe3yJbTAThI,
BKJIIOYAIOLIYE IO3HABATENbHbIE YHHUBEPCAJbHbIE yueOHble MOeHCTBUS, KOMMYHUKATHBHbIE
yHUBEpCaJIbHBIE yueOHbIE NECTBUS, PEryIATUBHBIE YHUBEPCAIbHbIE YueOHbIE NEHCTBUS.



IlozHaBaTebHBIE YHHBepPCAJIbHbIE yUeOHbIE AefCTBUSA

BbasoBble noruyeckue aeicTeus:

BBISIBJIATD 1 XaPAKTEPU30BATH CYILIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHHIA);

YCTAHABIMBATb CYLIECTBEHHBIH MpPH3HAK KIACCU(PUKALMM, OCHOBAHUS [Jisi OOOOIIEHUS U
CPaBHEHUSI,

BBISIBJIATD 3AaKOHOMEPHOCTH M MPOTHBOPEYMS B pPACCMaTPUBAEMbIX (haKTaX, HOAHHBIX M
HAOJTIOIEHUSX, OTHOCSAIIUXCS K PU3HUECKUM SIBIIEHHUSIM;

BBISIBJISITH TIPUYMHHO--CIISICTBEHHBIE CBSA3U MPH M3yUeHHN (PU3MUYECKUX SIBJICHHI U MTPOLIECCOB,
JeNaTh BBIBOZIBI C MCIIOJMB30BAHUEM €Iy KTHBHBIX M WHAYKTUBHBIX YMO3AKIIOUEHHI, BLIIBUIaTh
TUTIOTE3bI O B3AUMOCBSA3SIX (PU3UUECKUX BEJHUMNH,

CaMOCTOSITENIPHO BBIOMpaTh CrHoco0 perneHust y4eOHOH (u3uueckoil 3amadd (CpaBHEHUE
HECKOJIbKUX BApUAHTOB peIleHUs, BHIOOp HauOosiee MOAXOMSIIEro C YYETOM CaMOCTOSTEIBHO
BbIZIEJIEHHBIX KPUTEPUEB).

ba3oBrie nccaenoBarenbCcKHe AeHCTBHS:

HCTIONIb30BATh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHHS,

NPOBOAUTh IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY ONBIT, HECJIOXKHBIH (PU3NIECKUi
SKCIIEPUMEHT, HEOOIBIIOE UCCIIENOBaHNE (PU3HUECKOTO SIBJICHHUS,

OLIEHNBAaTh HA IPUMEHUMOCTb U JOCTOBEPHOCTh HWH(POPMAIMIO, TMONYYEHHYIO B XOHI€E
UCCJIeZIOBAHUS WK SKCIIEPUMEHTA;

CaMOCTOATENPHO  (popMyspoBaTh 00OOIIEHHS M BBIBOABI MO pPE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOAEHNS, ONbITA, UCCIIENOBAHUS,

IPOTHO3MPOBATh BO3MOXKHOE JajibHEiIee pa3BUTHE (U3UYECKHX TMPOLECCOB, a TaKXKe
BBIIBUTATh NPEAIOJIOKEHHUS 00 MX Pa3BUTHUH B HOBBIX YCJIOBUSAX H KOHTEKCTAX.

PaGora ¢ undopmanmueii:

IPUMEHATh Pa3JINYHbIE METO/ABI, HHCTPYMEHTBI U 3ampoChl MPH MOUCKE U 0TOOpe MHpOPMaIUH
WM IaHHBIX C YYETOM IPEJIOKEHHON yueOHOH Pusnueckoii 3ajauu;

aHaJIM3UPOBaTh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATh MHPOPMALIMIO Pa3IMYHBIX BHIOB W
bopM nmpencraBieHuS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHMAIbHYIO (GOpMy TpeAcTaBieHHMss HHPOpMaUuud U
WLTIOCTPUPOBAThH pellaeMble 331a4H HECJIOXKHBIMH CX€MaMM, HarpaMMaMu, WHOM rpadukoii u
UX KOMOUHAIMSIMH.

KomMyHukaTHBHBIE YHHBePCAJbHbIE YIeOHbIE eHCTBHA:

B xozne oOcCyxaeHus1 yu4eOHOro marepHala, pe3yJbTaToB JIA0OPaTOPHBIX paboOT M MPOEKTOB
3aaBaTh BOMPOCHI MO CYLIECTBY OOCY’KIaeMOW TeMbl M BBICKA3bIBATb HMICH, HALCICHHbIE Ha
pelIeHue 3a1a9u U OAAepKaHne OJIaroKenaTeIbHOCTH OOIICHMUS,

COIIOCTABJIATh CBOM CYXKACHUS C CYXKACHHSMH IPYTHX YYaCTHHKOB Iuajiora, oOHapy>KHBaTb
pa3inyue U CXOACTBO MO3ULIUM,

BBIPXKATh CBOKO TOUYKY 3PEHHUS B YCTHBIX U MNCbMEHHBIX TEKCTAaX;

nyOJMYHO NPEACTABISTh PE3yJIbTaThl BBIMOJHEHHOrO (BPHU3MUECKOrO OIMbiTa (3KCIEPUMEHTa,
HCCJIEIOBAHUS, TIPOEKTA),

IOHMMAaThb U WCIOJb30BATh MPEUMYINECTBA KOMAHIHOW M HHAMBUAYAJbHOH pabOThI MpH
pelIeHNH KOHKPETHOM (pU3NUECKOl nMpobaeMsr;



IPUHUMATH L COBMECTHON NEATENbHOCTH, OPraHH30BLIBATh ACHCTBUS MO €€ NOCTHXKEHUIO:
pacnpeznenaTs ponu, 00CYyXKOaTh MPOLECCHl M PE3yJbTaThl COBMECTHOM paboThl, 00001aTh
MHEHHS HECKOJIBKUX JIFOAEH;

BBITMIOJIHATD CBOIO YaCTh PabOThI, JOCTUrasi KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HAIPABJICHUIO
U KOOPAMHHUPYS CBOU ACUCTBHS C APYTUMH YIEHAMH KOMAHbI,

OLICHMBATh KAaueCTBO CBOEr0 BKJana B OOLIMI MPOAYKT IO KPUTEPHSIM, CaMOCTOSITEIBHO
copMyTHPOBAHHBIM YYaCTHUKAMH B3aMMOIEHCTBUSI.

PeryasiTuBHbIC yHHBepcaJbHbIe yueOHbIe AeiicTBUS

Camoopranusanus:

BBIBJIATH INPOOJIEMBI B JKU3HEHHBIX U Y4YeOHBIX CHTyalusX, TPeOYIOIMMX Ui pPEeIneHHs
br3HUecKux 3HAHHIA,

OPMEHTHPOBATbCS B PA3JIUYHBIX TOAXOAAX MPHHATHS pelueHuil (MHIUBHAyaJbHOE, MPUHATHE
pelIeHus B IPyIIIe, IPUHATHE PELieHUil IPYIIIoLi);

CaMOCTOSITENIbHO COCTABJIATh aJTOPUTM PEIIeHMs (PU3MYEeCKOM 3a1auu WK TUIaHa UCCIIeOBaHUSI
C y4éTOM HMEIOIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAThH
npensaraeéMble BAPUAHTHI PELIeHNUH,

nenathb BeIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PELIEHHE.

CaMOKOHTPOJIb, IMOLHOHAJILHbII HHTEJLIEKT:

NaBaTh aJIeKBAaTHYIO OLIEHKY CUTYaLUH U Npejiararh IiaH €€ N3MEHEHNST,

OOBSICHATD NIPUYHHBI OCTIDKEHUS (HENOCTIKEHNsI) PE3yJIbTATOB AESITEIbHOCTH, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIBITY,

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb (B TOM 4YHCIE€ B XOI BbIMOJHEHUSA (PH3HIECKOrO
HCCNEIOBAaHUS WJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHHBLIHMXCS CHUTYaLUii,
YCTaHOBJICHHBIX OIMUOOK, BO3HHKLINX TPYIHOCTENH,

OLIEHHBATh COOTBETCTBHE PE3YJIbTATA LIEJIH U YCIIOBHSM,

CTaBUTb ce0s1 HA MECTO IPYroro uejioBeKa B XOJe CIOpa WM OUCKYCCHU HAa HAYYHYIO TEMY,
HOHMMATbh MOTHBBI, HAMEPEHHUS U JIOTHKY APYTOTO;

NPU3HABATh CBOE MPABO HA OLIMOKY NMpH pemeHnu Gpu3nueckux 3amay Wi B YTBEPKASHUSAX HA
Hay4HBIE TEMbI H TAKOE XK€ MPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyueHus B 7 Kjacce NpeaMeTHbIE pe3yJibTaTbl Ha 0a30BOM YPOBHE IOJIKHBI
OTpaxaThb C(HOPMHPOBAHHOCTD Y OOYHAIOIIMXCS YMEHHUIA:
UCIIOJIb30BaTh MOHATHS: (pU3MYecCKHe W XUMHYECKHE sIBJieHHs, HAOMIONEeHHe, SKCIEePUMEHT,
MOJ€Nb, THIOTE3a, €AUHHULBI (H3HYECKUX BEJMYHH, aTOM, MOJIEKYJA, arperaTHble COCTOSHHUS
BemecTsa (TBEPAOE, SKUAKOE, Tra3o00pa3sHOe), MeXaHHYecKoe IBIDKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MpPAMOJIMHENHOE), TPaeKTOpUs, pPaBHOIEHCTByIOLIasA cuna, nedopmanys
(ynpyras, niactuyeckas), HeBECOMOCTb, COOOLIAIOIIHECS COCY bl
pasnuuath sBneHUA (auddys3usA, TemnoBOe MABMKEHHME YACTHII BEIECTBA, PAaBHOMEPHOE
IOBIDKEHHE, HepaBHOMEpPHOE IBIDKEHHE, WHEPLHs, B3aUMOAEUCTBHE TeJ, PaBHOBECHE TBEPABIX
TeN ¢ 3aKPEIIEHHON OChIO BPAIEHUs, Nepenada AaBjIeHUS TBEPABIMU TeJIAMH, JKUAKOCTSAMU U
rasamy, atMocepHoe NaBIEHME, IUIaBaHHE TeJ, MPEBpPAIleHUs MEXaHWYECKOH 3HEpruu) Io



OMMCAHUIO UX XapakTEePHBIX CBOICTB W HAa OCHOBE OIbITOB, JAEMOHCTPUPYIOIIUX AaHHOE
(usnueckoe sBJICHUE,

pacrno3HaBaTh NPOSBICHUE H3YYEHHBIX (U3MUECKUX SBJIEHUH B OKPY’KAIOIUEM MHPE, B TOM
yicne ¢undeckue sBICHUS B MPUPOAE. MPUMEPHI JBUKEHUSA C PA3TUYHBIMH CKOPOCTSIMH B
XKUBOW U HEXWUBOW IpUpOJie, JIeHCTBUE CHIIbI TPEHHS B NPUPOAE U TEeXHHUKE, BIIUSIHUC
aTMOC()EepHOrO JaBJICHHUs HA >KMBOM OpPraHu3M, IUIABaHWE PbIO, pbluard B TeJie YeJIOBEKA, MPH
3TOM MNEPEeBOAUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO, BBIIENSATH CYIUECTBEHHbIE CBOICTBA
(npu3Haxu) PU3MHUECKUX SIBICHUI,

OMUCHIBATD M3YYCHHBIC CBOWCTBA TeN W (UINYECKUE SIBIECHHUS, HUCHOJNB3Yys (U3UYECKHE
BeJINYMHBI (Macca, 00BbEM, MJIOTHOCTH BELIECTBA, BPEMsi, MyTb, CKOPOCThb, CPENHAS CKOPOCTh,
CUJa yOpyrocTH, Cujia TSDKECTH, BEC Tejla, CUJia TPEHUs, AaBjieHue (TBEPAOro Teja, KUAKOCTH,
rasa), BHITAJIKMBAKOINAS CHJIA, MEXaHHYeCcKas padoTa, MOLIHOCTD, MJI€YO CHJIbBI, MOMEHT CHIJIbI,
K03 PHULHEHT MOJE3HOro ACWCTBHS MEXaHM3MOB, KMHETHYECKAs M MOTEHLMAJIbHAS SHEPTHs),
IIPU OIMMCAHWM TPABWIBHO TPAaKTOBATh (U3WYECKUI CMBICT HCMONB3YEMBIX BEIUYHH, HX
0003HaYeHHs] M eAUHHLbI (PU3MYECKUX BEJIMYMH, HAXOAUTh (YOPMYJIbI, CBS3BIBAIOLIHE JAHHYIO
(pr3MUecKy0 BEJIMYMHY C APYTMMH BEJIHYHHAMH, CTPOUTH rpad)uKi M3Y4YE€HHBIX 3aBUCHMOCTEM
(bu3UIeCKUX BETHYHH,

XapakTepu3oBaTh CBOICTBAa TeN, (U3MUYECKHE SIBJIEHUS W MPOLIECCHI, HCMOJNB3Ys MpaBHiia
CJIOXKEHUsI CHJI (BIOJIb OMHOM mpsiMOi), 3akoH I'yka, 3akoH [Tackajs, 3akoH Apxumena, MpaBUJIO
paBHOBecHs pbryara (0J10Ka), «30JI0TOE MPABHIIOY MEXAHUKHU, 3aKOH COXPaHEHHsS MEXaHHUYECKOM
SHEpPruy, TMpPH 3TOM JaBaTh CIOBECHYI0 (OPMYyJNMPOBKY 3aKOHA M 3aMHCHIBATH €ro
MaTeMaTHYECKOE BBIPAKECHUE,

OOBACHITh (PU3MUYECKUE SIBICHMS, MPOLECCHl U CBOKMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluii IpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbIBISITD MPHUYMHHO--CICICTBEHHBIE
CBSI3H, CTPOUTh OOBSCHEHUE U3 1—2 JOrn4ecKux IaroB ¢ Omopor Ha 1—2 M3y4eHHBIX CBOKMCTBA
busmueckux sBISHUH, PHU3NUECKIX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amayu B 1-2 HeNCTBUA, MCHOJNB3Ys 3aKOHBI U (POPMYJIBL, CBSI3BIBAIOINKE
¢dusnueckre BeIUYMHBL HA OCHOBE aHAINM3a YCJIOBHS 3a[a4d 3alHChIBATh KPATKOE YCJOBHE,
NOACTABJIAITh (PU3MYECKUE BETMUUHBI B (JOPMYJIbI U MIPOBOAUTH PACYETDI, HAXOJUTH CIIPABOYHbIE
IaHHBlEe, HEOOXOmWMBIE [y PELIeHUs 3a7a4, OLICHHWBATh PEATMCTHYHOCTb MOJy4EeHHOM
(bU3NUECKOIT BETUYHHBI,

pacno3HaBaTh MPOOIEMBI, KOTOPBIE MOXXHO PELIUTh MPH MOMOIIU (PU3MYECKHX METO/AOB, B
ONUCAaHUU HCCIENOBAHUS BBIIENATH IPOBEPSEMOE MPENIONIOKEHHE (TUNOTE3y), pas3iuyarh U
UHTEPIPETUPOBATD IOTYyUEHHBINH pe3yJIbTaT, HAXOJUTh OIMIMOKH B XOJ€ OMbBITA, AEJAaTh BBIBOABI
IO €ro pe3yjabTaTaMm;

IIPOBOIUTH ONBITHI IO HAOMIOAEHUIO (DU3UUECKHX SBJICHHA WM (PU3UYECKHX CBOWCTB T
dbopMyupoBaTh MpOBEpsieMble MPEAIONOKEHHs, COOUpaTh YCTAHOBKY H3 MPEIJIOKEHHOIO
000opyIOBaHus, 3aMICHIBATE XO OIBITA 1 ()OPMYJIHPOBATh BHIBOJHL,

BBIIIOJIHATL MPSIMBIE W3MEPEHUs pPACCTOSHUS, BPEMEHH, MacCbhl Tejla, O0BEMa, CHIBI M
TEMITEPaTypbl C UCHOJIb30BAHUEM aHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aNMCHIBATH MOKA3AHUS
pubOPOB C YHETOM 33aHHOI a0COTIOTHOM MOrPEITHOCTH U3MEPEHHI,

IPOBOAUTh HCCIIEOBAaHHE 3aBUCHMOCTH OAHOH (PU3MUecKOil BEIMYMHBI OT JAPYrod ¢
HCIIONIb30BaHUEM IPSIMBIX U3MEPEHMI (3aBUCHMOCTH IyTH PABHOMEPHO IBHIKYINErOCs Tejia OT
BPEMEHU IBIKEHUS TeNla, CHJIbl TPEHUsl CKOJNBXKEHHUs OT Beca Tejla, KadecTBa oOpaboTku
MIOBEPXHOCTEN TeN M HE3aBHCHUMOCTH CWJIbI TPEHUs OT IUIOMIAAN CONMPUKOCHOBEHHUS TeEJl, CUJIbI
YIPYrOCTU OT YJUIMHEHHUS MPY>KUHBI, BBHITAIKABAIOIIEH CHJIBI OT 00bEMa MOrPY>KEHHOW 4YacTH



T€Jla U OT IUIOTHOCTH XHIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH TCHa, OT FJ'IY61/IHIJI, Ha
KOTOPYIO TIOTPY>KEHO TEJO, YCIOBHH IUIABAHUS TeJl, YCIOBUII PaBHOBECHs pbdara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOIO HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY W BBINOJHSTH
U3MEPEeHUs, CJeaysl MpeIJIOKEHHOMY IUlaHy, (UKCHPOBaTh pPE3yJIbTaThl MOJy4EHHOM
3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHIEC NPEJIOKEHHbIX TaOMUI W rpaduKoOB, AENaTh
BBIBOJIBI TI0 Pe3yJIbTaTaM HCCIICIOBAHMS,
NPOBOAUTh KOCBEHHBbIE M3MepeHUs] (PU3MYECKHX BEIMYMH (IUIOTHOCTh BEINECTBA KHIKOCTH H
TBEPAOrO TeNa, CHJIA TPEHUS CKOJILXKEHUs, MAaBJICHHWE BO3AyXa, BBITAIKHBAIOIIAs CHIIA,
OeHCTBYIOIAs Ha MOTPY>KEHHOE B XUIAKOCTD TEJO, KO3(PPHUIUEHT MONEe3HOro AeUCTBHS MIPOCTHIX
MEXaHHU3MOB), CJIEAYsl MPEIJIOKEHHOW HHCTPYKLMHU. MPH BBIMOJHEHHWH H3MEPEHUH CoOHpaTh
9KCIEPUMEHTAJbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUCHNE NCKOMOI BEJIMYHHBL,
cOOIOAaTh MpaBUIa TEXHUKH O€30MaCHOCTH NpU padoTe ¢ JabopaTOpHBIM 00OPYIOBAaHUEM,
yKa3bIBaTb NPUHLUINBI OEHCTBUA MPUOOPOB M TEXHUYECKHX YCTPOWCTB. BECHI, TEPMOMETD,
OMHAMOMETD, COOOLIAOIUECs] COCYbl, OapoMeTp, phlvar, MOABHXKHBIA W HETIOABHXKHBIA OJIOK,
HaKJIOHHAs [JIOCKOCTB;
XapaKTepU30BaTh MPUHIMIIBI ACUCTBUsS H3YUYSHHBIX MPUOOPOB M TEXHHYECKHUX YCTPOMCTB C
Ormopoil Ha MX omnucaHuss (B TOM 4HCHE. MOAIIMIHHUKH, YCTPOWCTBO BOAOMPOBOJA,
TUAPABIUYECKHI TMPECC, MaHOMETP, BBICOTOMEP, MOPIIHEBOH HACOC, apeoMETp), HCIOJb3Ys
3HAHMUS O CBOHCTBaX (PUIMYECKUX SBICHHMA UM HeoOXoauMble (GU3MYECKHE 3aKOHBI |
3aKOHOMEPHOCTY,
MPUBOAUTE MpPUMeEPBI (HaXOAWTb MH(POPMAIMIO O NMPUMEPax) NMPAKTUYECKOTO HCMOJBb30BaHUS
(bu3uvecKUx 3HAHUH B TIOBCEIHEBHOM HU3HH U1 oOecTiedeHHst Oe30MacHOCTH Nnpu 0OpalleHnu ¢
npubopaMu M TEXHHYECKMMH YCTPONCTBAMH, COXPAHEHHs] 30POBbS M COOJIOAEHHS HOPM
HKOJIOTMYECKOT0 MOBEACHUs B OKPY KaroLIei cpene;
OCYLIECTBJIATE OTOOP MCTOYHHMKOB HMH(pOpMauuu B HHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
MOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOLINXCS 3HAHUH M MyTEM CpPaBHEHHS Pa3JIHYHBIX
HCTOYHHKOB BBIIENSATh HH(OPMALHUIO, KOTOPAasl SBJIIETCS MPOTHBOPEUMBOW WM MOXKET OBbITh
HEZIOCTOBEPHOI],
UCMOJIb30BATh MPH BBINOJHEHHH Y4YeOHBIX 3aaHUil HayYHO--TIOMYJSIPHYIO JIMTEPATypy
(U3MYECKOr0 COAEpIKaHHs, CHOpaBOYHbIE MaTepHalbl, pecypchl cetd WHTepHeT, BiaxeTh
npuéMaMHi KOHCIIEKTHPOBaHHs TEKCTa, NpeoOpa3oBaHUs HH(POPMALMH W3 OAHOH 3HAKOBOH
CHCTEMBI B APYIYIO;
CO3/1aBaTh COOCTBEHHBbIE KpAaTKHe NHCbMEHHbIE W YCTHbIE COOOLICHHMST Ha OCHOBe 2-3
HUCTOYHUKOB MH(POpMAIK (PU3HMIECKOro COAEpKaHUsA, B TOM YUcCie MyOnMYHO AeNaTh KpaTKue
cooOIIeHsi O pe3yJbTaTax NPOEKTOB MM y4eOHBIX HCCIEAOBAHMM, MPH 3TOM TPAMOTHO
HCIIOJIb30BaTh M3YYCHHBIA MOHITUHHBIA anmapar Kypca (PU3MKH, CONPOBOXKIATH BHICTYIUICHHE
MpEe3eHTalueH,
MPHY BBIIOJHEHUU YYEOHBIX MPOEKTOB M UCCIEAOBAaHUI paclpeneniTb OOs3aHHOCTH B IPYIIE B
COOTBETCTBUH C IOCTABJCHHBIMH 33/a4aMH, CJEJUTHh 3a BBIOJHEHHEM IUIaHA JAEHCTBHIA,
alieKBaTHO OLIGHUBAaTb COOCTBEHHBIH BKJIAA B JIESITENBHOCTb TPYIIbI, BBHICTPAUBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YUUTBIBasi MHEHHUE OKPY KAIOIIHX.

K xoHmy oOydenus B 8 kjacce npeaMeTHble pe3yJbTaThl HA 0a30BOM ypOBHE AOJKHBI
OTpaxath CHOPMHUPOBAHHOCTDb Y OOYHAIOLINXCSA YMEHUH:
HCIOJIb30BaTh MOHSATHS. Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUXKEHHE aTOMOB M MOJIEKYJI,
arperatHpie COCTOSIHMS BEILIECTBA, KPHUCTAIMYECKHEe WU aMOp(HbIe Tejla, HACBHILIEHHbI U
HEHACBHILEHHbIA Map, BJIAXHOCTb BO3AYyXa, TEMIMEPaTypa, BHYTPEHHsS 3HEPTHs, TEIUIOBOIA



ABUTaTellb, 3JEMEHTApHBIA DJEKTPUYECKUH 3apsAfd, 3JIEKTPUYECKOe II0Je, MNPOBOAHMKH U
IOUSJICKTPUKH, TIOCTOSTHHBIH 3JIEKTPHUUECKUI TOK, MAarHUTHOE TIOJIE;

pas3nnyaTh SBJIEHUS (TEIUIOBOE pacIlHpeHHe U CXKaTHe, TeIuionepeniada, TEIUIOBOE PaBHOBECHE,
CMa4YuBaHHe, KaMWULIPHbIE SIBJICHUs, HUCMapeHHUe, KOHAEHCAlMs, IUIaBJeHUEe, KPUCTaJLIU3aLMs
(oTBEpAeBaHME), KUIIEHHWE, TeIonepesaya (TEMIONPOBOIHOCT, KOHBEKIHS, H3JIyUCHHE),
3JEKTpU3alysl Tel, B3aUMOACHCTBUE 3apsiioB, HEHCTBUS SJEKTPUYECKOrO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOACHCTBUE MAarHUTOB, A€HCTBHE MAarHUTHOTO MOJS HAa MPOBOIAHHUK C TOKOM,
3JEKTPOMArHUTHAsI UHAYKLUs) MO OMUCAHUIO X XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB,
JNEMOHCTPHUPYIOIIUX JaHHOE (YU3UUYECKOE SIBJIEHUE,

pacno3HaBaTh NPOSBICHUE H3YUEHHBIX (PU3NUECKUX SIBJICHHHA B OKPY)KAIOIIEM MHpE, B TOM
qrcie GU3NIeCKue sIBJICHNs B IPUPOJe. MOBEPXHOCTHOE HATSIKEHHE M KAWUISPHBIE SIBJICHHS B
NpHUPOAE, KPUCTAJLIBI B pUpoze, n3iyuyeHne ConHIa, 3aMep3aHue BOJOEMOB, MOpCkHe OpHU3Hl,
oOpa3oBaHu€E POCHI, TYMaHa, HHes, CHera, 3JIEKTPHYECKUE SBJICHHs B aTMOC(epe, 3JeKTPHYECTBO
JKMBBIX OPraHM3MOB, MarHUTHOE Mojie 3eMiH, Apeiid MmomocoB, pojib MarHUTHOTO MOJA I
XKU3HH Ha 3emJie, OJIPHOE CHAHHUE, MPH 3TOM MEePEBOANTH MPAKTHUECKYIO 3a/1auy B yUeOHYIO,
BBIJIEISITH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (PU3HUYECKUX SIBIICHHUIA;

ONHUCHIBATL W3YYEHHBIE CBOHCTBA Tel M (DU3UUECKHE SIBJIICHHs, HCIONB3Yys (pusudeckue
BEJIMYMHBI (TEMIEpATypa, BHYTPEHHSA SYHEPIHUs, KOJHYECTBO TEIUIOTHI, yAEIbHAS TEIUIOEMKOCTD
BEIlECTBA, yJAeNbHas TEIUIOTa IUJIaBJICHUs, yJeNbHas TEIUIOTa NapooOpa3oBaHUsA, YJENbHas
TEIUIOTAa CrOPaHWsl TOIUINBA, KOI((UIMEHT TMOJEe3HOro [EeHCTBUS TEIUIOBOH MAIIHHBL
OTHOCHUTEJIbHAsl BIIAXKHOCTb BO3/yXa, 3JICKTPUYECKHH 3apsi, CHJIA TOKAa, 3JEKTPHYECKOE
HaMpsDKEHUE, COMPOTHBJIEHHE NPOBOJAHHKA, YIENbHOE CONPOTHBIEHHE BelecTBa, pabora u
MOLIHOCTb 3JIEKTPHYECKOrO TOKA), NMPH ONUCAHWH NPABMJILHO TPAKTOBATh (PU3MUIECKHUI CMBICI
UCTIONIb3YEMBIX BEIHYNH, 0003HAYECHUS U €AUHULIbI (PU3HUECKUX BEJIUYHH, HAXOAUTD (HOPMYJIbI,
CBSI3BIBAIOINME AAHHYIO (U3UUECKYI0 BEJMYHHY C APYTHMH BEJHMYHHAMH, CTPOUTH rpaduku
M3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,

XapaKTepU30BaTb CBOMCTBA TeN, (QU3MUECKHUEe SBJIEHHUS M MPOLIECCH], HCIONb3Ys OCHOBHBIC
MOJIOXKEHUSI ~ MOJIEKYJIAPHO--KUHETUYECKOM  TEOpUM  CTpPOEHHs]  BEINeCTBAa,  MPUHLIMII
CyNepno3uluu Inojel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHHs 3apsina, 3akoH Oma s
y4JacTKa Liemny, 3akoH Jlxxoynsa—JleHna, 3aK0OH COXpaHEeHUs SHEPTUH, ITPH HTOM J1aBaTh CIOBECHYIO
(bOpMyTHPOBKY 3aKOHA U 3aMChIBATH €0 MATEMATHYECKOE BbIPAKEHHUE,

OOBSACHATH (PU3MYECKHe MPOLECChl W CBOMCTBA TEJI, B TOM YKCJI€ W B KOHTEKCTE CHTyaLMi
NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NIPUYHMHHO-CIEICTBEHHbIE CBS3H, CTPOUTH
oObsicHeHHe U3 1-2 JIOTHMYeCKUX INaroB ¢ OMOpOil Ha 1-2 m3ydeHHBIX CBOMCTBA (HU3UUECKUX
SBJICHUH, (PU3IMUECKUX 3aKOHOB HJTH 3aKOHOMEPHOCTEIA;

pewmate pacuéTHble 3ana4d B 2—-3 NEHCTBUS, WUCIONB3Ysl 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOINUE
¢busndecKre BENMYMHBI HA OCHOBE aHANIM3a YCJIOBUS 3aa4d 3alMCHIBATH KPATKOE YCJIOBHE,
BBIAB/IAITD HEAOCTATOK [AHHBIX MJI1 PEIIEHUs 3a1a4d, BBIOWpATh 3aKOHBI U (HOPMYJIBL,
HeOOXOOUMBIe Uil €€ pELIeHUs], IPOBOAUTH PAaCUéThbl W CPABHHBATH IOJYUYEHHOE 3HAYEHHE
(u3HuecKoil BeJTMYMHBI C U3BECTHBIMU TaHHBIMUY,

pacno3HaBaTh MNPOOJEMBbI, KOTOPbIE MOXKHO pEIINTb MPH TMOMOIIM (PU3MYECKHX METOMIOB,
UCIONB3ysl OMNHUCAaHUE MCCIENOBAHUS, BBIIENATh MPOBEPSIEMOE MPENIIONOKEHNE, OLIEHUBATH
IPaBUIBHOCTD MOPSI/AKA MTPOBEACHUS UCCIEIOBAHMUS, 1EIATh BbIBO/IBI,

NPOBONUTh OIBITHI 110 HAOMIOAEHUIO (DU3WYECKUX SIBJCHUH Wid (QU3MYECKHUX CBOMCTB Tel
(kanmuUIApHBIE SBJIEHUS, 3aBHCHMOCTb NaBJICHHsI BO3AyXa OT ero OoOBbéMa, TeMIEpaTypsl,
CKOPOCTH IIpollecca OCTBIBAHUSA M HAarpeBaHUs NPU HU3IYYSHUH OT LIBETa HU3JydYarolneit



(moromaroIet) MOBEPXHOCTH, CKOPOCTb HCMAPEHHUs] BOAbI OT TEMIEPaTypbl JKUAKOCTU U
IUIOIIaaN €€ TIOBEPXHOCTH, DJIEKTPU3ALMs TeJl W B3aUMOACWUCTBHE 3JICKTPHUECKHUX 3apSIOB,
B3aMMOIEHCTBHE IMOCTOSHHBIX MArHUTOB, BM3yaJHM3alMs MArHUTHBIX TMOJEeW MOCTOSHHBIX
MarHWTOB, NEMCTBHsS MArHUTHOIO IOJsS Ha MPOBOAHHMK C TOKOM, CBOWCTBa 3JIEKTPOMArHHTa,
CBOMCTBa  DJIEKTPOABUIATENs]  IOCTOSHHOrO  TOKa).  (OPMYJIMPOBATH  MPOBEpPsEMBIE
NPENTIONIOKEHNs, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOro OOOpYIOBAaHHUS, OIMCBHIBATH XOI
ombITa U POPMYJIPOBATH BBIBOABL,

BBITIOJIHATD TIPSIMbIE U3MEPEHNS TEMITEPATYPbl, OTHOCUTEIBHOM BIAXKHOCTH BO31yXa, CHJIbI TOKA,
HANpPSDKEHUS C KCIOJIb30BAHHMEM aHAJOTOBBIX NMPHOOPOB M AATUMKOB (PH3MUECKUX BEJIHYHH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUI C YUETOM 33aHHON a0CONOTHOMN MOTrPeIHOCTH;

NPOBOAUTh HCCIEOOBaHHE 3aBUCUMOCTH OOHOH (DM3UYECKOl BENMYMHBI OT JPYrod c
UCIMOJIb30BAHMEM TMPSIMbIX H3MEpPEHU (3aBUCHMMOCTb COIMPOTHBJICHUS] MPOBOAHHMKA OT €ro
IUTUHBI, TUIOLIAAN TIONEePEYHOTO CEUEHHs M YISIbHOrO COMPOTHBIICHHS BELIECTBA MPOBOAHUKA,
CHJIbI TOKA, MAYIIEro uepe3 IPOBOAHHK, OT HANPSUKEHUS Ha MNPOBOMHHUKE, HCCIETOBAHHE
NOCNIEIOBATEIbHOrO W IapajIeNlbHOTO  COGAMHEHWH  NPOBOJHHMKOB).  IUIAHUPOBATH
uccie0BaHue, cOOMPaTh YCTAHOBKY U BBIMOJHATH U3MEPEHHS], CICAys MPEIIOKEHHOMY ILUIaHy,
(pUKCHpOBaTh PE3yJbTaThl MOIYYEHHOH 3aBUCHMMOCTH B BHAe Tabmuu M TpaduKOB, IeNaTh
BBIBOOEBI IO pe3yJIbTaTaM UCCICOOBAHUAA,

NPOBOIUTH KOCBEHHbIE M3MEPEHUs] (PU3MUYECKUX BENUYMH (yAeNbHas TEMJIOEMKOCTh BELISCTBA,
CONPOTHBJIEHNE IPOBOAHMKA, paboTa W MOIIHOCTh 3JIEKTPHYECKOTO TOKA). IUIAHUPOBATh
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysl MPEAIOKEHHON MHCTPYKLUH, U
BBIYHCJIATE 3HAYCHHUE BCJIMYUHHEI,

co0uoaTh MpaBmUiIa TEXHUKH OE30MaCHOCTH NpH paboTe ¢ 1abopaTopHbIM 000pYIOBAaHHEM,
XapaKTepu30BaTh IMPUHIMIIEI NEWCTBHS H3YyYEHHbIX HPUOOPOB M TEXHHYECKHUX YCTPOKCTB C
OImopol Ha WX omucaHus (B TOM HYHCJIE. CHUCTeMa OTOIUICHHs JIOMOB, T'MI'POMETpP, MapoBas
TypOuHa, aMmepMeTp, BOJBTMETP, CUETUUK HJIEKTPUYECKOH SHEPIHH, JIEKTPOOCBETHTEIbHBIC
npubOpel, HarpeBaTeNIbHbIE JJIEKTPONPUOOPHl (MPUMEPBI), SJICKTPHYECKHE MPETOXPAHHUTEINH,
JJIEKTPOMATHUT, JJIEKTPONBUTATENIb IIOCTOSHHOIO TOKA), HWCHOJIb3ys 3HAHHA O CBOWCTBAaxX
busmueckux sBIeHNH U HeOOXOnUMBbIe HU3NIECKIE 3aKOHOMEPHOCTH,

pacmo3HaBaTh NPOCTbIE TEXHHYECKHE YCTPOICTBA U W3MEPHUTENbHbIE MPUOOPHI MO CXeMaM M
CXEMaTHYHBIM pHCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC, TMCHXPOMETpP, TUIPOMETP,
ABUTaTelIb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JIEKTPUUECKHUX
Lerneil ¢ MOCIeAOBATENbHBIM U MapajUIeIbHbIM COSIUHEHUEM 3JIEMEHTOB, Pa3Jinuasi yCJIOBHbBIE
0003HaueHNS 3JIEMEHTOB JJIEKTPUYECKUX LieTel,

NPUBOAUTE MPUMEpPH! (HaXOAUTh MHGOPMALMIO O MpHUMepax) MPaKTHYECKOTO HCIOJIb30BaHHS
(usHUecKux 3HaHU B IOBCEOHEBHOM XXU3HU AJIst o0ecniedeH st 0e30MacHOCTH MPH O0PAIeHHH C
npuOopaMu M TEXHUYECKMMH YCTPONHCTBAMM, COXPAHEHHS 3JI0pPOBbsl M COONIOJEHUS HOPM
9KOJIOTHYECKOTO MTOBEAEHUS B OKPY KAIOLIeit cpere;

OCYIIECTBJIATh MNOHCK HHpOpMauuy (GH3MYECKOro copepkaHust B LMHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHUN U HYTéM CPaBHCHHUA IOOMNOJHUTCIBHBIX HUCTOYHHUKOB  BBIICIATDH
uH(popMannIo, KOTOpas SBJIAETCS MPOTUBOPEUUBOI HIIH MOXKET OBITh HEIOCTOBEPHOM;
UCIOJb30BaTh IPU  BBINOJHEHNM Y4eOHBbIX 3aaHUi HAay4YHO--IIOMYJISIPHYIO JIUTEPaTypy
(usuueckoro conep:kaHusA, CIPaBOYHbIE MaTepUalbl, pecypcel cetu MHTepHeT, BIanmeTsb
npuéMaMi KOHCIEKTHPOBAHUS TeKCTa, npeoOpasoBaHuss WHGOPMAIMKU W3 ONHOH 3HAKOBOH
CUCTEMBI B IPYIYIO;



co31aBaTh COOCTBEHHbIE MUCbMEHHbIE U KpaTKUe YCTHBIe coobmenus, 0600mas nHpopmarmio
13 HECKOJIbKUX HUCTOYHHKOB (PM3MYECKOrO COXEpPIKAHUSA, B TOM UHCJIE MyOJMYHO NPEACTAaBISTh
pe3ysbTaThl MPOSKTHOH WJIM HCCIENOBATENBCKONH HEATENIbHOCTH, IHPH 5TOM TPaMOTHO
UCIIONIb30BaTh M3YYECHHBIN MOHATUHHBIN ammapar Kypca (U3NKH, CONPOBOXAATH BHICTYIUICHUE
MIPE3CHTALIUEH,
IIPH BBIMOJHEHHH y4eOHBIX IPOEKTOB M HCCIENOBAHUH (PU3MUIECKHX MPOLECCOB PACIPENEISTh
00sI3aHHOCTH B TPyIIIe B COOTBETCTBUHU C IIOCTABICHHBIMHU 337a9aMH, CICIUThH 33 BBIIOJTHEHHEM
iaHa JeHCTBHII M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHWBAaTh COOCTBEHHBIA BKJIAA B
NEATENLHOCTh  IPYINBL, BBICTPaWBaTh KOMMYHHKAaTHBHOE  B3aUMOJCHCTBUE, MPOSIBIISSL
TOTOBHOCTb pa3pelIaTb KOH(IUKTHI.

K xoniy obydeHuss B 9 Kjacce npenMeTHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpakath CHOPMHUPOBAHHOCTD Y OOYHAOLITMXCS YMEHHIA:
UCIIONIb30BATh TOHITHSA. CHCTEMA OTCYETA, MaTepUANIbHAsE TOYKA, TPACKTOPHS], OTHOCHTENILHOCTD
MEXaHUYECKOTro IBUXKEHUS, nedopmarust (ympyras, MJIACTUYECKAas), TpEHHUE,
LIEHTPOCTPEMHUTENIBHOE YCKOPEHHE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSDKECTH, abCOIIOTHO
TBEPAOE TEJIO, LIEHTP TSKECTU TBEPAOrO Tejia, PABHOBECHE, MEXaHIMYECKHe KOJICOAHUS M BOJIHBI,
3BYK, MH(Pa3BYK M YJIBTPA3BYK, 3JEKTPOMATHUTHBIC BOJHBI, LIKAJA 3JIEKTPOMATHUTHBIX BOJIH,
cBeT, OIM30PYKOCTh M JANbHO30PKOCTD, CIIEKTPHI MCITyCKaHMs U MOMIOMEHMs, anbda-, Oera- u
raMMa-u3JIyueHs], U30TOIbI, AEPHAs SHEPTreTHKA,
pasmuuarh siBIeHMsS (pPaBHOMEPHOE U HEPaBHOMEPHOE TMPSMOJMHEHHOE JIBHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHXKEHHE, CBOOOAHOE [MaJeHHE TeJl, PaBHOMEpPHOE
IOBWKEHHUE TI0 OKPYKHOCTH, B3aMMOICHICTBHE TeJ, PEaKTUBHOE MABIIKCHHE, KojebaTelbHOe
OBIDKEHHE (3aTyXarolle W BBIHYJKACHHbIE KOJeOaHWs), PE30HAHC, BOJHOBOE JIBHIKEHHE,
OTpakeHHe 3ByKa, INPSIMOJIMHEHHOE PAaCHpOCTPAaHEHHE, OTPakeHHE W MPEeJOMJIEHHE CBETa,
IIOJIHOE BHYTPEHHEE OTPaXCHHE CBETa, PAas3JOXKEeHHEe Oeyioro cBera B CHEKTP U CIIOXKEHHE
CIIEKTPaJbHBIX I[BETOB, IUCIEPCHUS CBETA, E€CTECTBEHHAs PaJUOAKTHBHOCTb, BO3HUKHOBEHHE
JVHEYaToOro CIeKTpa W3JIy4YeHHs) IO ONMCAHWI0 WX XapakTepHbIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX AaHHOE HU3NYIECKOE SBIECHHE;
pacmo3HaBaTh IPOSBJIEHUE N3YYEHHBIX (U3HUYECKHX SBJICHHH B OKpYyXKaloLeM Mupe (B TOM
yucite (U3MYEeCKre SBJIEHUS B MPUPOXE:. NMPIJIMBBI M OTJIMBBI, ABIXKEeHUE IIaHeT COJHeYHOM
CHCTEMbI, PEaKTHBHOE IBIDKEHHE JKUBBIX OPraHH3MOB, BOCHPHUSTHE 3BYKOB JXKHBOTHBIMH,
3eMIIeTpSICEHNe, CefiCMUYeCKHe BOJIHBI, IL[yHAMH, 9XO, LBEeTa TeJ, ONTHYECKHe SIBJICHHUS B
npupone, OWOJOruyeckoe [efCTBHE BHAHUMOIO, YJBTPAQHONETOBOTO U PEHTTEHOBCKOTO
U3JTyueHHUH, €CTECTBEHHBIH pPaAMOAKTUBHBIN (OH, KOCMHYECKHE JIY4YH, pPaJUOAKTHBHOE
U3JIy4eHHe IPUPOAHBIX MHHEPAJIOB, JCHCTBHE pPAAMOAKTHUBHBIX H3JIyUeHHII HAa OpPraHu3M
4eJIOBEeKa), IPU STOM MEPEBOANTD MPAKTHUECKYIO 3a/jauy B y4eOHYIO, BBIEJSATh CyILECTBEHHbIE
CBOWMCTBA (MpHU3HAKH) GU3UIECKHUX SIBJICHHIA,
ONKCHIBATD WM3YYEHHBIC CBOWCTBA TeN M (DU3HUECKHE SBJICHHs, WCHONB3YS (pusnueckue
BEJINYMHBI (CPEHSISI ¥ MTHOBEHHAsI CKOPOCTD TeJia MPH HEPABHOMEPHOM IBIDKEHUH, YCKOPEHHE,
nepeMeIeHne, IMyTh, YyIJIOBas CKOPOCTb, CHJIa TPEHHs, CHJa YOPYTrOCTH, CHUJIa TSXKECTH,
yCKOpeHHe CBOOOIHOrO MaAEHUs, BEC Teja, HUMITYJbC Teja, MMITYJbC CHJIBI, MEXaHHYeCKas
paboTa W MOINHOCTH, NMOTEHLMAJbHAS SHEPTUs Teja, MOMHATOrO HaJl MOBEPXHOCTHIO 3E€MIIH,
MNOTeHLHMAJIbHASL SHEPrHs CKATOW NPYXKHUHBI, KHHETHYECKash SHEPTusi, MOJHAs MeXaHU4YeCKas
3Heprusi, mepuoj M 4acTora KojeOaHWii, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa H BBICOTa TOHA,
CKOPOCTb CBE€Ta, IMOKa3aTeNlb MPEIOMIICHHs Cpelbl), MPU OMHMCAHWH MPABHJIBHO TPaKTOBAaTh
(bHM3UYECKHI CMBICI UCTIOIB3YEMBIX BEJIMYHH, O003HAUEHHsT M €AMHUIBI (PU3HUECKHX BEJIUUHH,



HaXOIUThb (GOPMYJIE], CBA3BIBAIOILINE NAHHYIO (U3UUECKYIO BEJIMYUHY C JAPYTHMMH BEJHYMHAMM,
CTpPOUTD rpad UKy U3yUEHHBIX 3aBUCHMOCTEH (DH3NYECKMX BEIHYHH;

XapaKTepU30BaTb CBOWCTBA TeJ, (U3MYECKHe SBJICHUS M MPOLECCH], HCHONB3ys 3aKOH
COXPaHEHMsI 3HEPIuH, 3aKOH BCEMHPHOrO TATOTEHHWS, MPUHLMI CYIEPIIO3HUIIMKA CHJI, MPHUHLIKI
oTHOcHUTEeNbHOCTU ['ammnes, 3akoHpl HbIOTOHA, 3aKOH COXpaHEHHMsT HWMIYJbCA, 3aKOHBI
OTPakEHUsl W INPEJIOMJIEHHS CBETA, 3aKOHBbI COXPAaHEHHs 3apsAOBOIO M MAacCOBOrO YHCEN MpH
SIOEPHBIX PEAKIUAX, MPH 3TOM JaBaTb CIOBECHYIO (POPMyJIMPOBKY 3aKOHAa M 3alMChIBATh €r0
MaTeMaTUYECKOE BBIPAXKCHHE,

OOBsICHATh (pu3MUecKHUe MPOLECCHl U CBOWCTBA TeJ, B TOM YHCJIE€ U B KOHTEKCTE CUTyalMid
IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIIBJIATH MPUUMHHO--CIEICTBEHHBIE CBS3H, CTPOHUTH
oObsicHeHHe U3 2-3 JIOrMYeCKUX IIAroB C OMOpPOil Ha 2—3 H3y4YEeHHBIX CBOWCTBA (HU3HUECKMX
SBJICHUH, (PU3MYECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEHA,

peruath pacu€THbIE 3a7a4M (ONHPAOIIHECS HA CUCTEMY U3 2—3 YpaBHEHHIA), HCIONb3Ysl 3aKOHBI
u (opMyJbl, CBs3pIBAIOIUE (U3NUECKUE BEIWYMHBI. HAa OCHOBE aHAM3a YCJIOBUS 3alayu
3aMUCHIBATL KPATKOE YCIOBHUE, BBIABIIATb HENOCTAIOIIUE I HU30BITOUHBIE JAAHHBIE, BHIOUPAThH
3aKOHBI U (POpMyJBl, HEOOXOAMMBbIE Ui pPELICHHs, MPOBOAUTh PacC4YEThl W OLEHHBATh
PEaNTUCTUYHOCTD IOy YE€HHOTO 3HaUeHHs (PU3HYECKOM BETUYHHBI,

pacno3HaBaTh NPOOJIEMBL, KOTOPble MOXKHO PpEIIUTh NPH TMOMOIIKM (DU3HYECKHUX METOJIOB,
UCIIONB3Ysl ONMCAaHHE HCCIENOBAHUSA, BBUIENSTH IMPOBEPSIEMOE MPEANONIOKEHHE, OIEHUBATD
IPaBUIbHOCTh IIOpsIKa NPOBEAEHHUS HCCIEAOBAHUS, JAeNaTh BBbIBOABI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOMIONECHUH U ONBITOB,

IPOBOIUTH OIBITHI 110 HAOMIONEHHIO (PU3UYECKUX SIBICHHHA WM (PU3MYECKUX CBOMCTB Te
(uzyuenne BTOpOro 3akoHa HBIOTOHa, 3aKOHAa COXpPAaHEHHUS SHEPIHH, 3aBHCHMOCTb MMEPHOIA
KoJIeOaHUH TPYKUHHOTO MAasATHHKA OT MacChl IPy3a M XKECTKOCTU MPY KUHBI U HE3aBUCHUMOCTD OT
AMILUIUTY bl MaJibIX KoJieOaHH, MPSIMOJIMHEHHOE PaclpOCTPaHEHHE CBETA, Pas3sIOKEHHE OEIoro
CBETa B CIIEKTP, U3YUCHHUE CBONCTB H300pakeHUs B IUIOCKOM 3€pKajie U CBOWMCTB M300pakeHuUs
npenMera B coOuparoiiei JuH3e, HabMoIeHHe CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB H3JIyYEHHs):
CaMOCTOSITENTbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyOBaHUs, OMHUCHIBATH XO/
OIbITA U €r0 Pe3yJIbTaThl, POPMYJIHPOBATH BHIBO/BL,

NPOBOAUTh NPHU HEOOXOAUMOCTH CEPUI0 NPSAMBIX H3MEPEHHH, ONPEAENsas Cpe/iHee 3HAYEHHE
u3MepsieMoi BeJM4YHHbI ((POKYCHOE paccTosiHHe coOuparoineil JIMH3bl), 0OOCHOBBIBATb BHIOOP
crocoba u3MepeHust (H3MEPUTENILHOTO MPUOOopPa);

NPOBOANTH HCCIEOBAHHE 3aBUCHMOCTEIl (PHU3NUECKHX BEJHYHH C HCIOJNb30BAHUEM MPSIMBbIX
u3MepeHuil (3aBUCUMOCTD MyTH OT BPEMEHU IMPH PAaBHOYCKOPEHHOM JIBIDKEHHH 0O€3 HayaJbHOMN
CKOpOCTH, TeproAa KojeOaH!i MaTeMaTHYeCKOrO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTIJia
OTPaXEHHsI CBETa OT yrja MaJeHUs M YIrja NpeJOMJIEHHs OT yrjla MajeHwWs). TUIAHHPOBATH
UCCJIeZIOBAaHHUE, CAMOCTOSITENIbHO COOHUPATh YCTAHOBKY, (PHKCHPOBATh Pe3yJIbTaThl MOJMY4EeHHOI
3aBUCUMOCTH (U3MYECKUX BEJMYMH B BHIAe Tabnul W rpadukoB, nAenaTh BBIBOABI [0
pe3yJIbTaTaM MCCIIeI0BaHuUS,

MPOBOJUTH KOCBEHHbIE H3MEPEeHHs (PH3NUECKHUX BEJIUYHMH (CPEIHASA CKOPOCTh U YCKOPEHHUE Tea
NP PaBHOYCKOPEHHOM MBIDKEHHH, YCKOPEHHE CBOOOIHOTO MAaAEHUs], KECTKOCTb MPYKUHbIL
k03 puLHEeHT TPEeHHUsI CKOJNIbXKEHHs, MeXaHW4eckas paboTa W MOIIHOCTb, YaCTOTAa M MEPHOI
KOJIe0aHuii MAaTeMaTHYECKOTO M TMPYKUHHOTO MAasTHUKOB, OITHYECKas CHJia CoOHparoiei
JIMH3BI, PAaJHOAKTHBHBIA (OH): MJIAHUPOBATH W3MEPEHHs, COOMPATh SKCIEPHUMEHTAJIbHYIO
YCTaHOBKY H BbIMOJIHATh U3MEPEHUs, CIeAys MPEUIOKEHHOM UHCTPYKLMH, BBIYHUC/IATH 3HAUSHHE



BEJIMUHHBI M aHAJM3HPOBATh IOJYYCHHBIC PE3YJBbTAaThl C Y4YETOM 3aJaHHOH MOTPEeIIHOCTH
U3MEPEHUIT,

co0OJI0AaTh MpaBUjia TEXHUKK 0€30MacHOCTH npH paboTe ¢ 1aboparopHbIM 000pYIOBaHHEM,;
pasiMyaTh OCHOBHbIC NPH3HAKH HM3YYEHHbIX (U3UUECKUX MOJCNIeH. MaTepHajibHas TO4YKa,
aOCOJIIOTHO TBEPAOE TEJO, TOYSUHBIN HCTOYHHK CBETA, JIy4, TOHKAs JIMH3A, [JIAHETapHAS MOJAEJb
aToMa, HyKJIOHHAas! MOJIEJIb ATOMHOTO SI/IPa;

XapaKTepu30BaTh NPUHLMIBI ACHCTBHS HM3YyYEHHbIX MPUOOPOB M TEXHHYECKUX YCTPOMCTB C
Omopoii Ha MX onucaHusi (B TOM YHUCIIE. CIUAOMETP, AATYMKH TMOJOXKEHUS, PACCTOSHUS W
YCKOpEHHsl, pakera, 5XOJOT, OYKH, MEPUCKOM, (oToanmapaT, ONTHYECKHE CBETOBOJBDI,
CHEKTPOCKON, AO3MMETP, Kamepa BuuibCOHa), MCHONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
sIBJIEHHI1 1 HeOOXOMUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

HCTONb30BaTh CXE€MbI M CXEMATHUYHbICE PHUCYHKHM HW3YYEHHBIX TEXHUYECKUX YCTPOMCTSB,
U3MEPHUTENbHBIX MNPUOOPOB M TEXHOJOIMYECKHX TMPOLECCOB MpPHU pelieHHH y4eOHO--
MPaKTHYECKHUX 33/1a4, ONTHYECKHE CXEMbI ISl IOCTPOSHHS M300pakeHHid B TUIOCKOM 3epKajie
cobuparoieii IMH3E,

NPUBOLUTH MpUMephl (HAXOAWTh HH(POPMALKIO O MPHUMEpax) MPAKTHYECKOrO HCIIOJIb30BaHUS
(bu3uuecKUx 3HAHUH B IOBCEHEBHOM KU3HH U1 oOecriedeHust Oe30MacHOCTH MpH 00palleHnu ¢
npubopaMi M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3/I0POBbSI M COONIOEHUS HOPM
HKOJIOTMYECKOr0 MOBEACHUs B OKPYJKaroLIeit cpene;

OCYLIECTBJIATh NMOUCK uH(popmanmu ¢usnueckoro copepkanust B HTEpHETE, CaMOCTOSTENBHO
(opMyIUpysl MOMCKOBBII 3aMpoC, HaXOAUTb MyTH ONpPEICNCHUsT AOCTOBEPHOCTH MOJyYEHHOM
nH(popMaLNU HA OCHOBE UMEOIIIXCS 3HAHUH U JOTOTHUTENbHBIX HCTOYHUKOB;

UCIIONIb30BaTh IIPH  BBIIOJHEHUN Y4YeOHBIX 3aJaHuil HAy4HO--TIOMYJISIPHYIO JIUTEPATypPy
(pHU3MUECKOro COmepKaHWs, CHOpPaBOYHBIE MaTepualibl, pecypchl cetu WHTepHeT, BiaxeTh
npuéMamMu KOHCIIEKTHPOBAHMS TeKcTa, mpeoOpa3oBaHusi MHGOPMALMH W3 OIHOH 3HAKOBOM
CHCTEMBI B IPYTIYIO,

co3maBaTh COOCTBEHHBIE IMCbMEHHBIE M YCTHbIE COOOLICHHMS HAa OCHOBE HH(pOpMaLMH H3
HECKOJIbKUX HCTOYHHKOB (DU3UUECKOrO COAEpIKaHWs, MyOJMYHO MPENCTABIATh Pe3yJIbTaThl
IPOEKTHON WM HCCIENOBATEeNbCKOH JESTENbHOCTH, MPH 3TOM TIPAMOTHO HCIOJIB30BATh
M3Y4YEeHHBII NOHATUIHBIA anmapar u3y4aeMoro paszena (GU3UKd U CONPOBOXKIATH BBICTYIIICHHE
npe3eHTanuei ¢ y4éToM OCOOEHHOCTEH ay IMTOPHH CBEPCTHUKOB.



TEMATWYECKOE NMNJIAHNPOBAHUE

7 KNACC
Konnyectso YacoB
Ne HanmeHoBaHWe pas3genoB U TEM
n/n NporpamMmbl Bcero KoHTponbHble  [MpakTuyeckue
paboTbl paboTbl
Pasgen 1. ®u3nKa 1 eé ponb B MO3HAHUN OKPYXKaKoLLLero mmpa
1.1 dusnka - Hayka o npupoge 2
1.2 Pur3nNYeCKNE BENTNUMNHDI 2 1
13 EcTecTBEHHOHAYUYHbI MeTOA NO3HAHMSA 2 1
WToro no pasgeny 6
Pa3gen 2. NepBoHayabHble CBeEHNA 0 CTPOEHUN BeLLleCTBa
2.1 CTpoeHue BeLLecTBa 1
29 [BWXeHNe 1 B3aMMOAENCTBME YacTuL 5 1
' BelllecTBa
2.3 ArperaTHble COCTOAHNA BeLLleCcTBa 2
WToro no pasgeny 5
Pasgen 3. [1BMXXeHWe 1 B3aUMOIENCTBME TeN
3.1 MexaHnyeckoe ABNXeHWE 3
3.2 MHepuusa, macca, NI0THOCTb 4 1
3.3 Cuna. Bugb! cun 14 1 2

ONeKTPOHHbIE

(undppoBble)
obpasoBaTesibHble

pecypcbl

Bubnnoteka LLOK
httDs://m.edsoo.ru/7f416194

BubnnoTteka LLOK
httos://m.edsoo.ru/7f416194

BubnnoTteka LLOK
httDs://m.edsoo.ru/7f416194

Bubnmnoteka LIOK
httDs://m.edsoo.ru/7f416194

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f416194

Bubnuoteka LIOK
httDs://m.edsoo.ru/7f416194

Bubnmnoteka LIOK

httDs://m.edsoo.ru/7f416194
Bubnnoteka LIOK
httDs://m.edsoo.ru/7f416194

Bubnmnoteka LIOK
httDs://m.edsoo.ru/7f416194



WToro no pasgeny 21

Paspgen 4. [laBneHue TBEPAbIX TeN, XXUAKOCTEN U rasos

41 [JasneHue. MNepenayva gasneHns TBEPAbIMU 3 Bubnnoteka LLOK
' Tenamu, XUAKOCTSMU U rasamm httDs://m.edsoo.ru/7f416194
BubnnoTteka LLOK
4.2 AaBnerine uakocTy > httos://m.eds00.ru/7f416194
BubnnoTteka LLOK
43 ATMOCHEpHOE AaBeHe 0 httos://m.eds00.ru/7f416194
44 [encTBume XMAKOCTN 1 rasa Ha Norpy>xeHHoe 7 1 3 Bubnuoteka LJOK
' B HMX TeN0 httos://m.edsoo.ru/7f416194
WToro no pasgeny 21
Pasgen 5. PaboTa 1 MOLLHOCTb. DHePrus
Bubnnoteka LIOK
51 Pa6oTa u MoLHoCTL 3 ! httns://m.edsoo.ru/7f416194
Bubnnoteka LUJOK
52 MpocTbie MexaHn3Mb! > 1 httDs://m.eds00.ru/7f416194
Bubnnoteka LIOK
53 Mexarneckast sHepris 4 ! 1 httDs://m.edso00.ru/7f416194
MToro no pasgeny 12
Pe3epBHoOe Bpems 3

OBLLEE KOJIMYECTBO HACOB IO NMPOIrPAMME 68 3 12



8 K/TIACC

HanmeHoBaHWe pa3aenoB 1 TeM
Nporpammb|

Ne n/n

Pa3sgen . TennoBble ABMEHNA

11 CTpoeHne 1 CBOICTBA BeLLlECTBA

12 TennoBble npoLieccol

WToro no pasgeny
Pasfien 2. 9neKTpuyeckmne n MarHUTHbIe ABIEHUSA
ONeKTpUYecKme 3apaabl. 3apsxkeHHble Tena

2.1 o
N NX B3aMMOAENCTBME
2.2 MOCTOSAHHbI 3NEKTPUYECKUIA TOK
2.3 MarHuTHbIe AB/ieHUA
24 ONeKTpoOMarHMTHasa UHAYKUMA

WToro no pasgeny
Pe3epBHOe Bpems
OBLLEE KOJTMYECTBO YACOB 110 NMPOIrPAMME

KonnyecTtBo yacos

Bcero

21
28

20

37

68

KOHTpO/IbHbIE
paboTbl

lMpaKTnyeckne
paboTbl

15

14.5

ONeKTPOHHbIE

(undbpoBble)
obpasoBaTesibHble

pecypcbl

Bubnnoteka LLOK
httDs://m.edsoo.ru/7f4181ce

Bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce

Bubnuoteka LIOK
https://m.edsoo.ru/7f4181ce
Bubnuoteka LIOK
https://m.edsoo.ru/7f4181ce
Bubnuoteka LIOK
https://m.edsoo.ru/7f4181ce
Bubnuoteka LLIOK
https://m.edsoo.ru/7f4181ce


https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KN1ACC

HanmeHoBaHWe pa3fesioB U TeM
nporpamMmb|

Ne n/n

Pasgen . MexaHunyecKue ABeHNA
MexaHn4yecKoe ABUXXEHWNE 1 CNOCOObI ero

11

onvcaHus
1.2 B3anmogencTeume Ten
13 3aKOoHbI coxpaHeHns

WToro no pasgeny
Paszgen 2. MexaHnyecKue KonebaHusi U BOMHbI

2.1 MexaHn4yecKmne KonebaHus

2.2 MexaHun4yeckune BO/HbI. 3BYK

WToro no pasgeny

KonnyectBo 4yacoB

KOHTPO/IbHbIE

Beero paboTbl

10
20 1

10
40

8 1
15

Pasfen 3» OneKTpoMarHUTHOE MNose U 31IeKTPOMarHUTHbIE BOTHbI

ONEeKTPOMAarHMTHOe NoJsie u
3N1eKTPOMarHNTHbIE BOJHbI

WToro no pasgeny
Pasfen 4. CBeTOBble SAB/1IEHUA

3.1

4.1 3aKOoHbI pacnpocTpaHeHUs cBeTa

4.2 JIH3bI 1 oNTUYecKue Npuoopbl

4.3 Pa3noxeHne 6en10ro ceeta B CNEKTP

6
6

[NpaKTnyeckune
paboThbl

ONEeKTPOHHbIEe

(undppoBble)
obpasoBatesibHble

pecypcbl

BubnunoTteka LILOK
httDs://m.edsoo.ru/7f41a4a6

Bubnuoteka LLOK
https://m.edsoo.ru/7f41a4a6

Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6

Bubnmnoteka LIOK
https://m.edsoo.ru/7f41a4a6

Bubnmnoteka LIOK
https://m.edsoo.ru/7f41a4a6

Bubnmnoteka LIOK
https://m.edsoo.ru/7f41a4a6

Bubnuoteka LLOK
https://m.edsoo.ru/7f41a4a6

BubnunoTteka LILOK
https://m.edsoo.ru/7f41a4a6

Bubnnoteka LIOK


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

WToro no pasgeny
Pasfen 5. KBaHTOBble ABNEHUA

5.1 McnyckaHune 1 nornoLleHve ceeta aToMoM
5.2 CTpoeHne aToOMHOro fgpa
5.3 faepHble peakumm

WToro no pasgeny
Pasgen 6. MoBTOpUTENBHO-0606LLAIOLWLMIA MOAY b

MoBTOpeHMe 1 0606LLeHME COaepPXKaHUSA
Kypca (hu13nKun 3a 7-9 Knacc

WToro no pasgeny

6.1

OBLWEE KOJIMYECTBO YACOB N0 NMPOrrPAMME

15
4 1
6 1
7 1 1
17
9 2
9

102 3 27

httDs://m.edsoo.ru/7f41a4a6

Bubnmnoteka LIOK
https://m.edsoo.ru/7f41a4a6
Bubnmnoteka LIOK
https://m.edsoo.ru/7f41a4a6

Bubnuoteka LILOK
https://m.edsoo.ru/7f41a4a6

Bubnnoteka LIOK
https://m.edsoo.ru/7f41a4a6


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YUEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JI1 YYEHUKA

1.®@usuka: 7xnacc: yueOHuk mist odmeobpasoBaTenbHbIX yupexaenuii / A B ITépbiukun.-2-
usnaunue, crepeorun.-M.:[lpoda, 2015.-221, (3)c.; mi.

2. . ®usuka: 8knacc: yueOHHMK ajisi oOmeoOpasoBaTenbHbIX yupeskaenuit / A B.IIépbiukuH. -
M. ipoda, 2015.-237, (3)c.; mi.

3. ®usuka: 9xnacc: yuebuuk / A B .Ilépobikun, EM I'ytauk.-M.: [Ipo¢a,2015.-319,(1)c. i
4.Coopuuk 3amad no ¢usuke 7-9knacc. B .M. Jlykamuk, E.B MBanosa. M «IIpocsemenne»
2014r

5.3anaunuk no pusuke 9-11kmnacc. A.I1.PeimkeBua M. «Jlpoda» 2002r

METOINYECKHWE MATEPHUAJIBI VIS YUUTEJA

1.Anrepep 3. Texnuka ¢pusznueckoro sxcnepumenta M. 1962

2.0mnbITe! B foMatnHelt naboparopun. budnnoredka "Ksant" Boim 4.

3 I'ampneprureiin JI.A., Xnepnukos I[1.I1. JTaGopatopust roHOrO pusuka. 1961
4 T'opsiukue E.H. Metonnka obyuenust Gpusmnke

5 Kamenkuii C.E., Opexos B.I1. Meroauka perenust 3ama4 mo Gpusuke B cpeaHeii mkome.
M. 1971

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
1.Yun.py
2 POII (Poccuiickast 37IEKTPOHHAS IIKOJIA)



